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IMPORTANT

In  correspondence concerning th is  inst rument ,  p lease quote the type number and ser ia l  number as g iven on
the type p late.

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
contained in this manual.

SAFETY INSTRUCTIONS. This equipment had been bui l t  and tested according to saÍety speci f icat ions for
electronic measur ing equipment la id down by DIN 57411 part  1 /2.8O, VDE O41 1 Part  112.80,  IEC 348- l l ,
and has lef t  the factory in perfect  condi t ion f rom a saÍety point  of  v iew. In order to maintain th is condi t ion
and to ensure the safe operat ion,  the user must  fo l low the instruct ions and warning not ices contained in the
direct ions for  use.  Pr ior  to use af ter  storage and t ransport ,  the equipment should f i rs t  be examined for  any
mechanical  Íaul ts.  l f  there is  any doubt that  the safety measures are no longer adequate,  their  ef fect iveness
should be checked. l f  i ts  safety can no longer be quaranteed,  the equipment should be taken out  of  serv ice
and safeguarded against  fur ther use.  Before opening,  the equipment should be disconnected f rom al l  e lectr ical
sources.  Service and repair  work should only be carr ied out  by exper ienced qual i f ied personnel  and by
fol lowing the standard safety procedure.  This equipment belongs to safety c lass |  |  @ .  Only the approveo
fuses must be used. The use of  repaired fuses and the short ing of  the Íuse holder is  not  permit ted.

W I C H T I G

Bei  Schr i f twechse l  t iber  d ieses  Gerà t  w i rd  gebeten ,  d ie  genaue Typenbeze ichnung und d ie  Gerà tenummer
anzugeben.  D iese  be f  inden s ich  au f  dem Le is tungssch i ld .

BEMERKUNG: Die Konstruktion und Schaltung dieses Geràts wird stándig weiterentwickelt und verbessert.
Deswegen kann dieses Gerát von den in dieser Anleitung stehenden Angaben abweichen.

SfCHERHEITSHINWEISE .  D ieses  Ge rá t  i s t  gemàss  D IN  57411 Ie i l  1 / 2 .8O ,  VDE 0411Te i t  1 / 2 .6O ,  tEC  348 - t t .
Schutzmassnahmen f i - t r  e lektronische Messgeràte,  gebaut und gepr i r Í t  und hat  das Werk insicherhei tstechnisch
einwandfreiem Zustand ver lassen. Um diesem Zustand zu erhal ten und einen gefahr losen Betr ieb s icher zu
s te l l en ;  muss  de r  Anwende r  d i e  H inwe i se  und  Warnmerke  beach ten ,  d i e  i n  d i ese r  Geb rauchsan le i t ung  en tha l t en
sind.  Vor der lnbetr iebnahme nach Lagerung und Transport  is t  darauf  zu achten,  dass das Geràt  keine me-
chanischen Schàden aufweist .  Besteht  der Verdacht ,  dass die Schutzmassnahmen nicht  mehr ausreichend
w i r ksam s i nd ,  i s t  de ren  W i r ksamke i t  zu  p r [ . i f en .  l s t  de r  Schu t z  n i ch t  meh r  s i che rges te l l t ,  so  i s t  das  Ge rá t  ausse r
Be t r i eb  zu  nehmen  und  gegen  I nbe t r i ebnahme  zu  s i che rn .  Das  Ge rá t  i s t  vo r  dem Ó f fnen  von  a l l en  Spannungs -
quel len zu t rennen. Wartungs- und Uberholungsarbei ten di . r r fen nur unter  Beachtung der gebotenen Vorsichts-
massnahmen durch eingearbei tete Fachleute ausgef i ihr t  werden. Dieses Geràt  is t  e in Gerát  der Schutzklasse I  l ,  @.
Es di l r fen nur d ie vorgeschr iebenen Sicherungen verwendet werden. Die Verwendung repar ier ter  Sicherungen
und  das  Ku rzsch l i essen  des  S i che rungsha l t e r s  s i nd  n i ch t  zu l àss i q .

IMPORTANT

RECHANGE DES P IECES DETACHEES (Bépa ra t i on )
Dans votre correspondance et  dans vos réc lamat ions se rapportant  à cet  apparei l ,  veui l lez TOUJOURS
indiquer le  numéro de type et  le  numéro de sér ie quisont  marqués sur  la  p laquet te de caractér is t iques.

REMAROUES. Cet appareil est I'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 .  Ce t  appa re i l  a  é té  cons t ru i t  e t  t es té  su i van t  l es  no rmes  D IN  57411 ,  p rem iè re  pa r t i e  12 .8O ,
VDE 0411 ,  p rem iè re  pa r t i e  / 2 . 80 ,  IEC  348 - l l  mesu res  de  p ro tec t i on  pou r  appa re i l s  é l ec t r on iques  de  mesu re ,  e t  i l  a
qui t té l 'us ine dans un état  impeccable du point  de vue de la technique de sécur i té.  Pour rnaintenir  cet  état  et
s ' assu re r  d ' un  Í unc t i onnemen t  sans  dange r ,  l ' u t i l i sa teu r  do i t  p rende r  en  cons idé ra t i on  l es  i ns t r uc t i ons  e t  t es
avert issements qui  sont  contenus dans le présent mode d 'emploi .  Avant sa mise en serv ice à la sui te oe
l 'entreposage et  du t ransport ,  i l  convient  de vei l ler  à ce que l 'apparei l  ne présente aucun endommagement
mécanique.  Si  l 'on soupqonne que les rnesures de protect ion ne sont  p lus suf f isamment ef f icaces,  i l  y  à l ieu
de vér i Í ier  leur ef f icaci té.  Au cas oÈ la protect ion n 'est  p lus assurée,  l 'apparei l  doi t  êt re mis hors serv ice et
des disposi t ions doivent  être pr ises pour garant i r  qu ' i l  ne sera pas ut i l isé.  Avant d 'être ouvert ,  l 'apparei l  doi t
être isolé de toute source de tension.  Les t ravaux d 'entret ien et  de remise en état  ne doivent  être exécutés
qu'en respectant  les mesures de précaut ion proposées par un personnel  compétent .  Cet  apparei l  est  un apparei l
de  l a  c l asse  de  p ro tec t i on  l l ,  E l  .  Seu t s ,  l e s  f us i b l es  p resc r i t s  peuven t  ê t r e  u t i l i sés .  L ' u t i l i sa t i on  de  f us i b l es
réparés et  le courtc i rcui tage du porte- fusib les sont  interdi ts .

O  N . v .  p H I L t p s ' c L o E r L A M p E N F A B R T E K E N  -  E t N D H o v E N  -  T H E  N E T H E R L A N D S - 1 9 8 2
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1 .  INTRODUCTION

T h e P M  2 5 2 1  i s  a m i c r o c o m p u t e r c o n t r o l l e d d i g i t a l  m u l t i m e t e r . T h e t y p e o f  m i c r o c o m p u t e r u s e d i s a 3 0 3 5
wi th  a  4k  ex terna l  ROM.  Thanks  to  the  mic rocomputer  ex t ra  measur ing  func t ions  are  incorpora ted ,  in
add i t ion  to  the  s tandard  mul t imeter  measur ing  func t ions .  These ex t ra  measur ing  func t ions  make i t  poss ib le
to  measure  the  s tandard  mul t imeter  measur ing  s igna ls  in  o ther  un i ts .

The s tandard  mul t imeter

A l te rna t ing  vo l tage (V  -

D i rec t  vo l tage (V  - -  )
A l t e r n a t i n g  c u r r e n t  ( A  -

functions of the PM 2521 are:

The extra measur ing funct ions of  the PM

Temperature Pt  100 (oC)
F requency  (Hz )
T ime  ( s )

Direc t  cur ren t  (A  -  )

Diodes ( )f-  )
Res is tance (0 )

2 5 2 1  a r e :

Tr igger  leve l  (+ / - )

D e c i b e l s  ( d B )

Re la t i ve  re fe rence (zero  se t )

rms)

rms)

A combina t ion  o f  the  t r igger  leve l  func t ion  ar rd  the  t ime or  f requency  func t ion ,  make se lec t ive  measurements
poss i  b l  e .
The t r igger  leve l  func t ion  i t se l Í  a lso  enab les  peak  vo l tage measurements .

The re la t i ve  re fe rence func t ion  o f fe rs  the  poss ib i l i t y  to  se lec t  a  p redetermined re la t i ve  re fe rence po in t .
Each subsequent  read ing  w i l l  ind ica te  the  pos i t i ve  and negat ive  dev ia t ion  o Í  the  re la t i ve  re fe rence leve l .

Each measur ing  func t ion  is  subd iv ided in to  a  number  o f  ranges .  For  range swi tch ing  a  se lec t ion  can be  made
between manua l  o r  au tomat ic  range se lec t ion .

To ge t  an  op t imum read ing  in  the  ac  ranges  an  ac  coup led  rms conver to r  i s  bu i l t  in  the  pM 2521.
The per iod ica l  se l f -ca l ib ra t ion  o f  the  PM 2521 ensures  h igh  accuracy  over  a  long work ing  per iod .
The PM 2521 is  equ ipped w i th  a  5  d ig i t  d isp lay .  As  d isp lay  a  l iqu id  c rys ta l  d isp lay  i s  used.  l t  g ives  a  very
c l e a r  r e a d i n g ,  e s p e c i a l l y  u n d e r  s t r o n g  l i g h t  c o n d i t i o n s .

Order ing  number  fo r  the  ins t ruc t ion  s t i cker  i s  g4g9 4 lO 16401
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2.  TECHNICAL DATA

This  appara tus  has  been des igned and tes ted  in  accordance w i th  IEC pub l ica t ion  348,  Safe ty  Requ i rements

fo r  E lec t ron ic  Measur ing  Appara tus ,  and has  been supp l ied  in  a  sa Íe  cond i t ion .  The present  ins t ruc t ion  manua l

conta ins  some in fo rmat ion  and warn ings  wh ich  have to  be  Ío l lowed by  the  user  to  ensure  sa fe  opera t ion  and

to  re ta in  the  appara tus  in  a  sa fe  cond i t ion .

A l l  va lues  ment ioned in  th is  descr ip t ion  are  nomina l  ; those g iven w i th  to le rances  are  b ind ing  and guaranteed by

the  manufac tu  re r .

Manufac turer

Type number

Des ignat ion

M e a s u r i n g  q u a n t i t i e s

2 , 1 .  M E A S U R I N G P E R F O R M A N C E

2.1  .1  .  D i rec t  vo l tage measurements

R anges

N V  P h i l i p s  M I G  S  &  |
PM 2521
Digi ta l  mul t imeter
V :, V -, A -, A-, S), )f , s, Hz, oC, V pear

m V 200
2 - 2 0 - 2 0 0  2 0 0 0 v

Maximum input  vo l tage in  range 2000 V 1000 V

Reso lu t ion  10  gV in  range 200 mV

Number  o f  representa t ion  un i ts  21000

Accuracy  1  (0 ,03  % o f  read ing  +  O,O1 % o f  range)

Tempera ture  coef f i c ien t  !  O,O1 o /o  o f  read ing  /oC

l n p u t  i m p e d a n c e Range Input  impedance

200 mV
2 V

20 MSt//60 p F

2 0 v 11 Mf, l / /85 pF

200 v
2000 v

10 M0//95 pF

Offse t  cur ren t  a t  inpu t  (20  pA

Ser ies  Mode Re jec t ion  Rat io  (SMRR)  86  dB fo r  ac  s igna ls  a t50  Hz t  1  Yo

60 dB fo r  ac  s igna ls  a ï6O Hz t  1  o /o

Max imum Ser ies  Mode s igna l  2x  range end va lue  w i th  except ion  o Í  range 2000 V
( 1 0 0 0  v )

Common Mode Re iec t ion  Rat io  100 dB f  o r  dc  s igna ls
( C M R R )  1 0 0  d B  f o r  a c  s i g n a l s  o f  5 0  H z  o r  6 0  H z  1  1  %

Max imum Common Mode vo l tage 400 V,  560 V peak

Response t ime 0 .7  s  w i thout  rang ing

1 , 5  s  i n c l u d i n g  r a n g i n g

Zero  se t t ing  Automat ic  zero  se t t ing  o f  the  ADC

Manua l  w i th  zero  oo ten t iometer  a t  the  f  ron t  o f  the

PM 2521

Zero  po in t  d r i f t  5  gV loC between 0  oC and 35  oC

20 1tV loC between 35 oC and 45 cC

Rela t ive  re fe rence se t t ing  Wi th  pushbut ton  ZERO SET a t  the  Í ron t  o Í  the  PM 2521
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M a x i m u m  i n p u t  v o l t a g e s

2.1  .2 .  A l te rna t ing  vo l tage measurements

I n  a l l  r a n g e s :

Between H i  and Lo

Between H i  and ear th

Between Lo  ar - rd  ear th

M a x i m u m  V H z  p r o d u c t

1000  V  rms
1000  V  rms
400 V rms

107

R anges

M a x i m u m  i n p u t  v o l t a g e  i n  r a n g e  2 0 0 0  V

R e s o l u  t i o n

N u m b e r  o f  r e p r e s e n t a t i o n  u n i t s

Accu racy
( v a l i d  b e t w e e n  3  %  a n d  1 0 0  %  o f  r a n g e )

Tempera tu  re  coef Í i c ien l

Input  impedar - rce

C o m m o n  M o d e  R e j e c t i o n  R a t i o n
(cÍvlR R )

AC detector

Crest factor

Response t ime

M a x i m u m  i n p u t  v o l t a g e

mV | 20O

v | 2 20 200 2000

600 v

1 0  p V  i n
M easu red

2 1 0 0 0

range 200 mV

va lue  less  than 0 ,5  " /o  o Í  range is  d isp layed as  zero

=

Í
f

o .o4  o . r  05  r  r o  2o
+ F R E Q U E N C Y  N  k H z

1 0 0

s r  3 3  5 4

Range 2000 V

40 Hz 60  Hz I  t  (O,3%of  read ing  +  O,1 ío /oo f  range)

1  (0 ,03  % o Í  read ing  /oC +  0 ,01  % o f  range loCi

R a n g e Inpu t  impec iance

200  mV
2 V

20 ÍVlO//60 pF

2 0 v 1 1 M52//85 pF

200 v
2000 v

10 Í \aoi l95 pF

1 0 0  d B  f o r  d c  s i g n a l s

8 0  d B  f o r  a c  s i g n a i s  5 0  H z  o r  6 O H z  !  1 o / o

RMS conver to r ,  ac  coup led

2 a t  range end

1 , 5  s  w i t h o u t  r a n g i n g

3  s  i n c l u d i n g  r a n g i n g

I n  a l l  r a n g e s :

Between H i  and Lo  600 V rms

Between H i  and ear th  1000 V rms

Between Lo  and ear th  400 V rms

Max imum dc  vo l tage 400 V

M a x i m u m  V H z  p r o d u c t  r c 7

Range 200 mV up to  and inc lud ing  200 V

40  Hz  -  500  Hz  I  t  (O ,SZo f  read ing  +  0 ,15%of  range )
d t 2OkHz I  t  ( t  % of  reading + O,15oÁ of  range)
a t  100kHz  I  1 ( 5  % o f  r e a d i n g  +  1  % o f  r a n g e )

-  ' / .  O F  R E A O  N G
. ' '  - % O F  R A N G E
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2.1  .3 .  D i rec t  cur ren t  measurements

R anges

M a x i m u m  i n p u t  c u r r e n t  i n  r a n g e  2 0  A

R eso lu t ion

N u m b e r  o f  r e p r e s e n t a t i o n  u n i t s

Accu racy

Tem pera tu  re  coef  f  i c ien t

Vo l tage drop  over  shunt

1tA 2 20 200

mA 2 20 200

A 2 2 0

1 0 4

1 nA in range 2 pA

2100

! (O,2 % of reading + O,O5 o/o of range)

! (O,O2 % of reading /oC + 0,005 o/o of range loCl

Range Vol tage drop

2 pA
20 1tA

200 pA
2 m A

(2 ,5  mV

20 mA
200 mA

(25  mV

2 A
2 0 4

(250  mV

Response t ime 0 ,7  s  w i thout  rang ing

1 , 5  s  i n c l u d i n g  r a n g i n g

P r o t e c t i o n  R a n g e  2  p A  -  2 0  m A ; 2 5 0  V  r m s
Range 200 mA - 20 A are not protected

lmax.  =  20  A Ío r  20  seconds

Max imum Common Mode vo l tage 400 V rms,  560 V pear

M a x i m u m  i n p u t  v o l t a g e s  I n  a l l  r a n g e s :

Between H i  and Lo  250 V rms

Between H i  and ear th  400 V rms

Between Lo and earth 400 V rms
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2.1  .4 .  A l te rna t ing  cur ren t  measurements

R an ges p A 2 20 200

m A 2 20 200

2 2 0

1 0 4

1  n A  i n  r a n g e  2 1 t A

Measured va lue  less  than 0 ,5  o /o  o f  range is  d isp layed as  zero

2100

40 Hz -  2OO Hz !  lO,4y"  o f  read ing  +O,15% of  range)

I  (0 ,03  % o Í  read ing  /oC +  g ,g1  o f  range /oC)

Range Voltage drop F req uency

2 l t  A
20 1tA

2OO 1t A
2 m A

(2 .5  mV

50  Hz
20  mA

200 mA
<25  mV

2 A
2 0 4

(250  mV

M a x i m u m  i n p u t  c u r r e n t  i n  r a n g e  2 0  A

R  e s o l u  t i o n

Num ber  o f  representa t ion  un i ts

Accu racy
(va l id  be tween 3  % and 100 % o f  range)

Tempera tu  re  coef  f  i c ien t

V o l t a g e  d r o p  o v e r  s h u n t

AC detec tor  RMS conver to r ,  ac  coup led

Cres t  fac to r  2  a t  range end

R e s p o n s e  t i m e  1  s  w i t h o u t  r a n g i n g

3  s  i n c l u d i n g  r a n g i n g

Pro tec t ion  Range 2  p  A  20  mA;  2b0 V rms
Range 200 mA -  20  A are  no t  p ro tec ted

lmax .  =  20A fo r  20  seconds

M a x i m u m  C o m m o n  M o d e  v o l t a g e  4 0 0  V  r m s ,  b 6 0  V  p e a k

M a x i m u m  i n p u t  v o l t a g e  I n  a l l  r a n g e s :

Between H i  and Lo  250 V rms
Between H i  and ear th  400 V rms
Between Lo  and ear th  400 V rms
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2.1.5. dB measurements (val id in function V- rmsl

R a n g e  - 5 7 , 7  d B . . . + 5 7 , 7  d B

0 dB re fe rence 1  mW in  600 dL ,0 ,775 V or  when se lec t ing  the  re la t i ve

re ference func t ion  w i th  pushbut ton  ZERO SET a t  the

Í ron t  o f  the  PM 2521

R e s o l u t i o n  0 . 1  d B

Measured va lue  less  ïhan -57 ,7  dB is  d isp layed as  -99 ,9  dB

Number  o f  representa t ion  un i ts  999

Accu racy Signa ls Frequency Accuracy

- 3 1 , 7  d B  . . .  + 4 7  d B
40  Hz  -  20kHz

2OkHz - 100kHz

r  0,2 dB

t 1  d B
- 5 0  d B  . . .  - 3 1 , 7  d B 40 Hz- 2OkHz ! 2  d B

-57 .7  d8 . . .  - 50  dB 40 Hz- 2OkHz ! 3  d B

> +47 dB 4O Hz -  500 Hz r  1 . 5  d B

Tem peratu re coeÍf icient

Input  impedance

0,02 dB /oc

Signa ls lmpedance

0  v -  1 , 8 v 20 M0//60 pF

1 , 8 V  1 8  V 11  MA/ /85  pF

1 8  V - 6 0 0 10 MA//95 pF

Common Mode Re jec t ion  Rat io  100 dB fo r  dc  s igna ls
(CM R R )  80  dB ac  s igna ls  50  Hz or  60  Hz +  1  oÁ

AC detec tor  RMS conver to r ,  ac  coup led

:ês t  fac to r  2  a t  range end

Response t ime 3s

Rela t ive  re fe rence se t t ing  Wi th  pushbut ton  ZERO SET a t  the  f ron t  o f  the  PM 2521

Max imum input  vo l tages  In  a l l  ranges :

Between H i  and Lo  600 V rms

Between H i  and ear th  1000 V rms

Between Lo and earth 400 V rms

Max imum dc  vo l tage 400 V
Max imum VHz produc t  rc7



1 9

2.1  .6 .  Res is tance measurements

R anges

R eso lu  t ion

N u m b e r  o f  r e p r e s e n t a t i o n  u n i t s

Accu racy

Tempera tu  re  coef  f i c ien t

Measu r ing  cu  r ren t

M a x i m u m  v o l t a g e

a t  t h e  t e r m i n a l s  w i t h  o p e n  i n p u t

Re la t i ve  re fe rence se lec t ion

P o l a r i t y  o f  t h e  i n p u t  t e r m i n a l s

Response t imes

Pro tec t i  on

M a x i m u m  i n p u t  v o l t a g e s

10  mS)  i n  range  200  Í )

2 1 0 0 0

4 V

W i t h  p u s h b u t t o n  Z E R O  S E T  a t  t h e

- o n H i  + o n L o

2 6 5  V  r m s

I n  a l l  r a n g e s :

Between H i  and Lo  265 V rms
Between H i  and ear th  400 V rms
Between Lo  and ear th  400 V rms

f r on t  o f  t he  PM 2521

s2 200

k Í ) 2 20 200

MS2 2 2 0

R ange Accuracy

200 Í)
2ks ] -

20 ks)
200 ksl

!  ( 0 , 2 Y "  o r  r e a d i n g  + 0 , 1  %  o Í  r a n g e )

2 MSt
20  M5)

t  11  % or  read ing  +O,1  o / "  o r  range)

Range Temperature coeff icient

200 Í)
2 kst

20  ks)
200 kÍ2

1 (0 ,02  o f  read ing  /oC +  9 ,g i  % o f  range loCl

2 Mf,2
20 MS)

t  (0 ,05  % o f  read ing  /oC +  6 ,91  7o  o Í  range I  oC l

Range Measur ing  cur ren t

200 s)
2  ks)

20  ks)
200 ksz

2 ÍMÍ2
20 MÍZ

l m A
1 m A

1 0 0 p 4
1 0 g A

l  g A
1 0 0  n A

Ranqe Response t ime
200 Í2 200 kf/ C , 7  s  w i t h o u t  r a n g i n g

2 , 5  s  i n c l u d i n g  r a n g i n g
2 ÍVrÍZ

20 MSz
2  s w
7  s w

h o u t  r a n g i n g

h o u t  r a n g i n g
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2.1 .7 .  Diode measurements

Dr iv ing  cur ren t  1  mA

R a n g e  2 V

Reso lu t ion  100 pV

Number  o f  representa t ion  un i ts  21000

Polar i t y  o f  the  input  te rmina ls  -  on  H i  1  on  Lo

Read ing

Rela t ive  re fe rence se t t ing

Protection

M a x i m u m  i n p u t  v o l t a g e s

Accu racy
( e x c l u d i n g  p r o b e )

Re la t i ve  re fe rence se t t ing

Forward R eversed

q i

Ge
0.6000-0 .9000 v
0 .1000 0 .3000 v

O L
O L

0
H(-_€

2.1  .8 .  Tempera ture  measurements

Add i t iona l  needed fo r
tempera ture  measurements  Opt iona l  P t -100 tempera ture  probe PM 9249

Temperature range -50o to +200 oC

R e s o l u t i o n  0 . 1 o C

Wi th  pushbut ton  ZERO SET a t  the  f ron t  o Í  the  PM 252 1

265 V rms

I n  a l l  r a n g e s :

Between H i  and Lo  265 V rms

B".tween Hi and earth 400 V rms
Between Lo  and ear th  400 V rms

Range Accuracy

0 0 c
-50 0c

,  +100  0c
,  +200 0c

!  (1  oÁ o Í  read ing  +  0 ,2  oC)

!  (3  % o Í  read ing  +  0 ,2  oC)

Wi th  pushbut ton  ZERO SET a t  the  f ron t  o f  the  PM 2521
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2.1  .9 .  Counter  measurements  (Hz)

R anges k H z 1 0  1 0 0

M H z 1 1 0

R a n g e  s e l e c t i o n  R a n g e  1 0 0  k H z ,  1  M H z  a n d  1 0  M H z ; M a n u a l  o r  a u t o m a t i c

R a n g e  1 0  k H z ; M a n u a l  o n l y

R e s o l u t i o n  O , 1  H z  i n  r a n g e  1 0  k H z

Number  o f  representa t ion  un i ts  99999

Accuracv  fo r  counter  measurements Range Accuracy

1 0  k H z
1 0 0  k H z

1  M H z

t  (0,005 % of  reading +0,001 % of  range)

1 0  M H z t  (0 ,01  % o f  read ing  +  0 ,001 % o Í  range)

Gate  t ime Range Gate  t ime

1 0  k H z
100  kHz

1  M H z
1 0  M H z

1 0  s
t s

100  ms
1 0  m s

Convers ion  ra te Range Rate

1 0  k H z 1  c o n v . /  1 0  s

100  kHz
1  M H z

1 0  M H z
1 conv . /s

Tr igger  mode On pos i t i ve  go ing  c ross ings  o Í  the  +  t r igger  leve l

On negat ive  go ing  c ross ings  o f  the  -  t r igger  leve l

C o u n t e r  s e n s i t i v i t y  D C  t o  1  M H z  1 5 0  m V  p e a k

1  M H z  t o  1 0  M H Z  3 0 0  m V  p e a k

R e s o l u t i o n ;  1  m V

Tr igger  leve l  ad jus tment  Wi th  thumbwhee l  a t  the  f ron t  o f  the  PM 2521
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2.1 .10.  T ime measurements (s)

Seconds I  io1 rc2 103 rc4 105

R e s o l u t i o n  1 0 0 p s  i n  t h e  1 0 ' s  r a n g e

Number  o f  representa t ion  un i ts  99999

Accuracy  fo r  t ime measurement5  +  (0 ,005 % o Í  read ing  +0,001 % o f  range)

C o u n t i n g  f r e q u e n c y  1 0 0  k H z

H o l d  o f f  t i m e  1 0  m s

Star t  By  a  c ross ing  o f  the  t r igger  leve l

S top  By  a  c ross ing  o f  the  t r igger  leve l  o r  by  depress ing  pushbut ton

S T O P / R E S E T

Reset  By  depress ing  pushbut ton  STOP/RESET

S e n s i t i v i t y  D C  . . .  i  p s  p u l s e  :  1 0 0  m V
' l  p ts  . . .  100  ns  pu lse  :  200 mV

Tr igger  modes (S tar t i s top)  On pos i t i ve  go ing  c ross ings  o Í  the  +  t r igger  leve l
On negat ive  go ing  c ross ing  o f  the  -  t r igger  leve l

With data hold probe PM 9263

On pos i t i ve  and negat ive  c ross ings  o Í  the  +  t r igger  leve l
On negat ive  and pos i t i ve  c ross ings  o f  the  - t r igger  leve l

Tr igger  leve l  ad jus tment  Wi th  thumbwhee l  a t  the  f ron t  o f  the  PM 252 ' l

R  anges
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2 . 1  . 1 1  .  T r i g g e r  l e v e l

R anges

N u m b e r  o f  r e p r e s e n t a t i o n  u n i t s

Accu racy
(va l id  be tween 5  % and 100 % o f  range)

v | 2 20 200 2000

2100

Range 2 V and 20 V

Tem pera tu  re  coef f  i c ien t

I n p u t  i m p e d a n c e

t  1 0 0 p V  / o C

Range lmpedance

2 V
20v

200 v  ,2000 v

20 MSI//60 pF
i  1  M i ) i / 85  pF
10  MO/ /95  pF

M a x i m u m  i n p u t  v o l t a g e s  I n  a l l  r a n g e s :

Between H i  and Lo  1000 V rms
Between H i  and ear th  1000 V rms
Between Lo  and ear th  400 V rms

M a x i m u m  V H z  p r o d u c t  1 O l

Tr igger  leve l  ad jus tment  Wi th  thumbwhee l  a t  the  f ron t  o f  the  pM 2521 be tween
0 and end o f  range

Tr igger  leve l  po la r i t y  +  o r  -  se lec ted  w i th  + /  pushbut ton  a t  the  f ron t  o f  the
PM 2521

F requency Accu racy

DC 5oo  Hz
500 Hz - 2O kHz

2 O  k 9 z -  1 0 0  k H z
1 0 0  k H z  1 0  M H z

( O,3 o/o of reading +O,5 % of range
(  1  % o f  read ing  +O,5o/o  o f  range
(  5  %  o f  r e a d i n g  + O , 5 %  o f  r a n g e
(30 % o f  read ing  +O,5  o /o  o f  range

t
t
+

+

Range 200 V and 2000 V

Frequency Accuracy

D C  -  1 o o  H z
1 0 0  H z  1 0  k H z

O , 3 %  o Í  r e a d i n g  + O , 5 %  o f  r a n g e )
5  o / o  o Í  r e a d i n g  + O , 5 %  o f  r a n g e )

+ l

+ l
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2 . 2 .  G E N E R A L  D A T A

2.2.1 . Conversion characterist ics (ADC)

Type o Í  convers ion  L inear

Opera t ing  pr inc ip le  Repet i t i ve  t r iggered

Range se t t ing  Automat ica l l v

Manua l  by  means o f  pushbut tons  UP and DOWN

Polar i t y  se t t ing  Automat ica l l y  in  the  func t ions  V,  A ,  oC.  t r igger  leve l ,  dB and
Z E R O  S E T

2.2.2. Visual representation of the display

Number  o f  d ig i ts 3% in  func t ions  A . .=7  and A - ,

4% in functions V - V -,  oC, O and -}

5  in  func t ions  Hz and s .

R a n g e  c h a n g i n g 4lz digit function 3% digit function

R a n g e  u p
Range down

20200 ! 20
01800  1  20

2020 ): 2
0 1 8 0  1  2

Means o f  representa t ion  o f  the  ou tpu t  va lue  L iqu id  c rys ta l  d isp lay  (LCD) ,  he igh t  13  mm
ReÍ lec t i ve .  l i t  f rom f ron t  s ide

Means o f  po la r i t y  representa t ion  Automat ic  +  -  and -  in  the  LCD

Means o f  func t ion  representa t ion  Wi th  the  func t ion  se lec tor  on  the  tex tp la te

Means o f  un i t  representa t ion  Automat ic  in  the  LCD
mV,  V,  kHz,  MHz,  s ,  oc ,  f r ,  k  O,  M A,  t tA ,  mA,  A  and db

Means o f  over load representa t ion  LCD ind ica tes  OL

Means o Í  dec ima l  po in t  representa t ion  Automat ic ,  depend ing  on  the  se lec ted  range in  the  LCD

Means o f  rang ing  representa t ion  Automat ic  in  LCD
*  fo r  manua l  rang ing

Means o f  re la t i ve  re fe rence representa t ion  Automat ic  in  LCD

Z,S

Data  ho ld  Wi th  op t iona l  Data  Ho ld  p robe PM 9263
Wi th  pushbut ton  STOP in  func t ion  s

Range ho ld  Wi th  AUTO/MAN *  rang ing  pushbut ton

2.2.3. Operating condit ions in accordance with IEC 359

2.2.3. l. Climatíc conditions

In  accordance w i th  Group I  o f  IEC 359 w i th  ex tens ion  o f  the  tempera ture  l im i ts

Temperature

Reference temperature 23 oC I 1 oC

Rated range o f  use  +0 oC . . .  +45 oC

Upper  tempera ture  l im i t  +45 oC

Limi t  range o f  s to rage and t ranspor t  -40  oC . . .  +70 oC

Humid i ty

R e l a t i v e  h u m i d i t y  2 o y o  . . . 8 0  %  R H ,  n o n - c o n d e n s i n g

2.2.3.2. Mechan ical conditions

ln  accordance w i th  Group 2  o f  IEC 359



25

2.2 .4 .  Ma ins  supp ly  cond i t ions  in  accordance w i th  IEC 359,  Group 52

2.2.4.1. Mains supply voltage

Reference va lue

Rated range o f  use

2.2.4.2. Mains supply frequency

Reference va lue
Rated range o f  use

N ote:

lnstrument can be altered for nominal mains voltage of l l0 V and 240 V

2 2 0 V , !  1 %
2 2 O V , r 1 0 %

50 Hzl6O Hz
4 7  H z  . . . 6 3  H z

2.2.4.3. Power consump tion

Power  consumpt ion  10  VA

2 . 2 . 5 -  I n p u t t e r m i n a l s a r r a n g e m e n t

N u m b e r  o f  i n p u t  t e r m i n a l s  T h r e e  x  4  m m  t e r m i n a l s ; 0 ,  V -  Q  - m A  a n d  O , 2 A  -  1 0  A
O n e  8  p o l e  D I N  s o c k e t ;  P R O B E
Asymmetr ica l ,  f loa t ing

2.2 .6 .  T ime func t ion  ADC

Convers ion  ra te  2 ,b  convers ions  /s

R a n g e  c h a n g i n g  t i m e  6 2  m s

Recovery  t ime a f te r  over load Range 200 mV :  max.  7  s
R a n g e 2 V  2 0 0 0 V : m a x . 1 s

2-2 .7 .  Ca l ib ra t ion

Reca l ib ra t ion  in te rva l  1  Vear

2 .2 .8 .  Mechan ica l

D i m e n s i o n s He igh t  95  mm
Wid th  235  mm
Depth 280 mm

2 k s

ABS

Weight

Cab ine t  mater ia l

2.2-9. Safety

Class  l l  in  accordance w i th  IEC 348
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3.  ACCESSORTES

3 .1 .  ACCESSORIES SUPPL IED WITH THE PM25 .21 (F ig .  1 ,  page  126 )

-  Measur ing leads wi th testp ins PM 9266 (1)
-  Ma ins  cab le  (21
-  Spa re  f use  l x  125  mA FAST 110  V  . . .  240  V  ma ins  (3 )
-  Operat ing manual  (4)

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

3 .2 .  OPT IONALAVAILABLEACCESSORIES

3.2.1 .  Summary

-  High tension probe PM 9246
- High current  shunt  PM 9244 or  current  t ransÍormer PM 9245
- Data hold probe PM 9263
- Pt  100 temperature probe PM 9249
- High Í requency probe PM 9210 and accessory set  PM 9212

3.2.2. Specifications of the optional accessories

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

The HT probe PM 9246 is  su i table for  measur ing d i rect  vo l tages up to 30 kV.  The PM 9246 mav be used for
measu r i ng  i ns t rumen tsw i th  an  i npu t  impedance  o f  100  MSt ,  10  MQ o r  1 ,2MS l .
(Selectable on the probe).

Maximum vo l tage 30  kV

At tenuat ion  1000x

Input  impedance 600 MO t  5  %
Accuracy  1  3  % (Exc lud ing  accuracy  o f  the  PM 2521)
R e l a t i v e  h u m i d i t v  2 0  y "  . . . 8 0  %

Note:

Pay attention to safe earth connections

3.2.2.2. Shunt PM 9244 and Current transformer PM 9245 (Fig. 3 and Fig.4, page í26)

Shunt PM 9244 Current transformer pMgZ4S

With the PM9244 i t  is  possib le to measure d i rect  Wi th th is  t ransformer i t  is  possib le to
and a l ternat ing currents (max.  1 kHz) up to 31.6 A measure a l ternat ing currents over

1 0  A  u p  t o  1 0 0  A

current  range 10 A and 31,6 A Transfer  factor  1000x (100 A = 100 mA)
Output  vo l tage 100 mV and 31,6 mV Transfer  error  t  3  % (Excluding accuracy
Accu racy  100  mV t  1O  7o  o f  t he  PM 2521 )
(Exc lud ing  accu racy  31 ,6  mV 13  % F requency  range  45  Hz  to  j  kHz
of  the PM 2521) 

Maximum secondarv 200 mV
Diss ipa t i on  Max .3 ,16  W vo l t age  l oss

Dimensions Height  55 mm Maximum vol tage 400 V ac.
Width 140 mm wi th respect  to  earrn
Depth 65 mm

Bef ore measu r ing,  connect  the cu r rent-
t ransformer to the inst rument .
Avoid contaminat ion of  the core-par ts .
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3.2.2.3. Data Hold probe PM 9263 (Fig. 5 page 126)

I N T R O D U C T I O N

The PM 9263 is  a  DATA HOLD probe tha t  can  be  used in  combina t ion  w i th  mu l t imeters  hav ing  c la ta  ho ld
fac i l i t ies  on  the  DIN probe input .  A  swi tch  r ing  on  the  probe is  pushed Ío rward  to  ho ld  the  da ta  fo r  d isp lay .
Depend ing  on  the  mul t imeter ,  vo l tage,  res is tance and cur ren t  measurements  can be  made in  combina t ion  r ru i th
the  orobe.

T E C H N I C A L  D A T A

Max imum input  vo l tages :  Data  Ho ld  by  means o Í  s l ide  swi tch
Probe t ip  (VS) )  to  common (0)  30  V rms on  the  probe

V H z  P r o d u c t  (  1 0 7

Common (0)  to  ear th

Probe t ip  (VSl )  to  ear th
V test

M a x i m u m  i n p u t  c u r r e n t
Input  capac i ty

Res is tance Vf ,2  and 0  leads

ACCESSOR I  ES

30 V rms
30 V rms
500 V ac

200  mA
300 pF
130  MS)

Temperature range
Rated range o f  use  -10  oC. . .+55 oC

Limi t  range o f  s to rage
and t ranspor ï  -25  oC. . .+70 oC

Rela t ive  humid i ty  10  o / . . . .8O %
(non-condens i  ng  )

Delivered with the PM 9263

Accessory  box  conta in ing  :
.  Z e r o i n g  l e a d  . . . . . . . . . . .  3  o  I n s u l a t i n g c a p  . . . . . . . . . . . .  I
o  6  m a r k i n g s  r i n g s  ( r e d ,  w h i t e ,  b l u e )  4  .  D u a l - i n - l i n e  c a p  . . . . . . . . . .  g
.  P r o b e  h o l d e r . . . . . . . .  5  o  1 0  s o l d e r i n g  t e s t  p o i n t s  . . . . . . . . .  1 0
.  S p r i n g  l o a d e d  t e s t  c | i p . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6  .  2  S p a c e  p r o b e  t i p s  . . . . . . . . . . . . . .  1  1
o  W r a p  p i n  c o n n e c t o r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7  o  I n s t r u c t i o n  m a n u a l

Optional accessories

Accessor ies  used w i th  osc i l loscope probes  can be  combined w i th  th is  p robe.

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

The Pt-100 temperature probe is  a contact  probe,  su i table for  measurement  of  sur face temperatures Detween
-60 0c and +200 0c.

Range -60 oC to +200 oC

Accuracy (DlN 43760) Probe -  60 oC to +100 oC r  0,b5 oC
(Exc lud ing  accu racv  o f  t he  PM 252 i )  +100  oC  to  +200  oC  r  1  oC
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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
(exc lud ing  accuracy  o f  the  PM 2521 )

Frequency  range

S t r a i g h t  l i n e  w i t h i n  5  %

M a x i m u m  d e v i a t i o n

Voltage ranges

Max.  vo l tage a .c .

Max.  vo l tage d .c .

I  nput  capac i tance

PM 9210

1 0 0  k H z  t o  1  G H z

1 0 0  k H z  t o  6  M H z

1 5 0  m V  t o  1 5  V

3 0 v
200 v

2 p F

PM 9210 + PM9212

1 0 0  k H z  t o  1  G H z

1 0 0  k H z  t o  6  M H z

? t r  ÀE l

1 5 V t o 2 0 0 V

200 v

500 v

2 p F

T-piece (included in PM 9212l-

lmpedance 50  A

Stand ing  wave ra t io  1  ,25  a t  700 MHz

1 , 1 5  a t  1  G H z  w i t h  1 0 0 : 1  a t t e n u a t o r

Probe type PM 9210,  in  combina t ion  w i th  the  probe accessor ies  (ad jus tab le  ear th ing  p in  and Dage adaptor ) ,
i s  su i tab le  fo r  measurements  up  to  a  f requency  o f  100 MHz.
For  measurements  beyond th is  f requency  i t  i s  adv isab le  to  use  the  50  S2 T-p iece  and the  50  Í )  te rmina t ing
res is tance wh ich  are  inc luded in  the  PM 9212 orobe accessor ies  se t .

3.2.2.6. Dimensions of l9 inch rack mounting set (Fig.9 page 130)



29

4. P R I N C I P L E  O F  O P E R A T I O N

T h e  P M  2 5 2 1  i s  a  d i g i t a l  m u l t i m e t e r  b y  w h i c h  i t  i s  a l s o  p o s s i b l e  t o  m e a s u r e : t l m e ,  Í r e q u e n c y  a n d  d B .
As cont ro l -un i t  in  the  PM2521 the  8035 mic rocomputer  i s  used.  The PM 2521 can be  subd iv ided in to  th ree
main  par t .  v iz ;  Ana log  sec t ion ,  Cont ro l  sec t ion  and D isp lay  sec t ion .
F igure  10  page 134 shows the  par ts  by  wh ich  the  sec t ions  are  bu i l t -up .
A more  de ta i led  b lockd iagram is  g iven  in  F ig .  11  page 134,  wh ich  shows the  bas ic  p r inc ip les  o f  s igna l  measure-
menïs .

ANALOG SECTION4 . 1 .

4.1.1 . Measuring voltages, currents, resistances and diodes

In  the  ana log  sec t ion ,  the  vo l tages  (V- ,  V . ' ) ,  cur ren ts  (A- ,  A- ) ,  res is tances  ( í2 )  o r  d iodes  (  }È  )  inpu t
s igna ls  a re  conver ted  in to  a  vo l tage tha t  i s  su i tab le  fo r  the  ana log- to -d ig i ta l  conver to r  (ADC) .
The ana log  vo l tage is  supp l ied  to  the  ADC and measured.

4 .1 .2 .  Measur ing  t ime and f requency

T ime (s )  and f requency  (Hz)  input  s igna ls  a re  f i rs t  a t tenuated  by  the  vo l tage a t tenuator  and then supp l ied  to
a  compara tor .  The swi tch ing  leve l  o Í  the  compara tor  can be  in f luenced w i th  the  TRIGGER LEVEL poten t io -
meter  a t  the  f ron t  o f  the  PM 2521.  ln f luenc ing  the  compara tor  inpu t  leve l  makes se lec t ive  measur ing  o f  pu lses
poss ib le .  F rom the  compara tor  the  t ime s igna ls  a re  d i rec t l y  supp l ied  to  the  mic rocomputer ,  where  the  t ime is
so Í tware  counted .  The f requency  s igna ls  a re  supp l ied  to  a  counter .

4.1 .3. Measuring temperatures

Tempera ture  measurements  a re  made w i th  the  op t iona l  P t -100 probe PM 9249.  The Pt - l00  probe is  connecte t l
to  a  Thomson br idge,  to  wh ich  the  cur ren t  source  is  connected .  The vo l tage f rom the  Thomson br idge (4 -w i re
res is tance measurements )  i s  d i rec t l y  supp l ied  to  the  ADC and measured.

4 .1 .4 .  Dec ibe lmeasurements

In  func t ion  dB the  measured a .c .  vo l tage is  so f tware  conver ted  in to  a  dB va lue .  The dB func t ion  is  combined
wi th  the  V-  func t ion .

4.1 .5. Measurements in relat ive reference mode

In  the  re la t i ve  re fe rence mode the  measured va lue  is  captured  by  the  mic rocomputer .  Each subsequent  pos i t i ve
or  negat ive  dev ia t ion  f rom the  re la t i ve  re fe rence leve l  w i l l  be  d isp layed.  The re la t i ve  re fe rence mode is  on ly  va l id
i n  t h e  f u n c t i o n s  V - ,  d B ,  A ,  )  a n d  o C .

4.1 .6. Control of the analog section

The ana log  sec t ion  is  con t ro l led  by  the  mic rocomputer .  The se t t ing  o f  the  d i rec t ions  fo r  the  measur ing  func t ions
is  de termined bv  the  func t ion  se lec tor -
The se t t ing  o f  the  ranges ,  in  one func t ion  is  de termined by  the  rang ing  swi tches  AUTO/MAN*,  Up and DOWN.
The range in fo rmat ion  swi tches  the  a t tenuat ion  o f  the  input  s igna l ,  the  sens i t i v i t y  o f  the  RMS conver to r  and the
sens i t i v i t y  o f  the  cur ren t  source .  The func t ion  and range in fo rmat ion  is  supp l ied  to  the  ana log  sec t ion  v ia  reeo
re laV cont ro l .

4 . 1 . 7 .  A D C

The ana log- to -d ig i ta l  convers ion  used in  the  PM 2521 is  in  accordance w i th  the  De l ta  modu la t ion  pr inc ip le
The ADC sys tem has  been bu i l t  in to  two LSI  c i rcu i ts .  The ana log  s igna l  i s  conver ted  in to  a  da ta  s igna l .The
data  cyc le  o f  the  da ta  s igna l  i s  p ropor t iona l  to  the  he igh t  o f  the  ana log  input  s igna l  o f  the  ADC.
The ADC sys tem is  a lso  equ ipped w i th  an  au tomat ic  zero  po in t  cor rec t ion .
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4.2 .  CONTROL SECTTON

The hear t  o f  the  cont ro l  sec t ion  o f  the  PM 2521 is  a  8035 mic rocompurer .
A  4k  ROM is  used as  program memory .  In  the  cont ro l  sec t ion  the  da ta  acqu is i t ion  takes  p lace .
Inputs  fo r  the  cont ro l  sec t ion  are  :  the  mode swi tches

the  Íunc t ion  se lec tor
the  counter  ou tou t
t h e  R O M

Outputs  Ío r  the  cont ro l  sec t ion  are  :  the  d isp lay

the  re lay  cont ro l
In  genera l  the  fo l low ing  ac t ions  are  made by  the  mic rocomputer  /ROM.

4"3 .  D ISPLAY SECTION

The d isp lay  sec t ion  cons is ts  o f  a  l iqu id  c rys ta l  d isp lay  in te r face  and the  l iqu id  c rys ta l  d isp lay  (LCD) .
The d isp lay  sec t ion  is  d i rec t l y  con t ro l led  by  the  mic rocomputer .  The da ta  f rom the  mic rocomputer  rs
s u p p l i e d  t o  t h e  L C D  i n t e r Í a c e  i n  s e r i a l  f o r m .

INPUT/OUTPUT ACTIONS

MODE SWITCHES

Range commands

S T O P / R E S E T  c o m m a n d s

* / -  commands

d B  ( V - )  c o m m a n d

Z E  R O  S E T  c o m m a n d

In  au torang ing  mode:

Check  i f  the  counter  ou tpu t  i s  h igher  o r  lower  than a  cer ta in  va lue .
l f  so ,  se lec t  a  h igher  o f  lower  range.  D isp lay  o Í  the  dec ima l  po in t .

In  manua l  rang ing  mode:
Se lec t  a  h igher  o r  lower  range on  up  or  down commands o Í  the  Up
or  DOWN pushbut tons .  D isp lay  o f  the  dec ima l  pornr .

S top  the  t ime measurement .
Reset  the  t ime measurernenr .

Set  the  +  or  -  t r igger  leve l .

Set  the  dB func t ion  and conver t  the  ac  vo l tage in to  a  dB va lue .

Set  the  re la t i ve  re fe rence va lue  and d isp lay  each subsequent  pos i t i ve

or  negat ive  dev ia t ion  o f  the  re la t i ve  re fe rence varue .

FUNCTION SELECTOR S e t  t h e  d i r e c t i o n  o f  t h e  i n p u t  s i g n a l  i n  t h e  a n a l o g  s e c t i o n .
D isp lay  the  func t ion  ind ica t ion .

THE COUNTER OUTPUT Disp lay  the  counted  da ta  inc lud ing  the  po la r i t y

l f  the  counter  ou tpu t  exceeds the  end o f  range va lue ,  d isp lay  OL.

THE D ISPLAY Disp lay  the  counter  da ta ,  the  dec ima l  po in t  and the  func t ion
i n d i c a t i o n .

THE RELAY CONTROL Supp ly  the  range and func t ion  in fo rmat ion  to  the  ana log  sec t ion ,
where  the  a t tenuat ion  fac to rs ,  the  sens i t i v i t v  o f  the  ADC and RMS
conver to r ,  and the  d i rec t ion  o f  the  input  s igna l  a re  se t .
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5.  INSTALLATION

5 .1 .  MAINS SUPPLY

5.1.1.  Safety inst ruct ion

Before  inser t ing  the  mains  p lug  in to  a  mains  socket ,  ensure  tha t  the  ins t rument  i s  se t  fo r  the  cor rec t  loca l  ma ins
vo l tage.

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

The instrument shal l  be disconnected from al l  voltage sources before any replacement or main-
tenance and repa i r  dur ing  wh ich  the  ins t rument  w i l l  be  opened.

l f  afterwards, any adjustment, maintenance or repair of the opened instrument under voltage
condit ions is inevitable, i t  shal l  be carr ied out only by a ski l led person who is aware of the hazard
involved.

Bear in mind that capacitors inside the instrument may st i l l  be charged even i f  the instrument is
separated from al l  voltage sources.

5 .1 .2 .  Rep lac ing  the  main  fuse

The mains  fuse  is  s i tua ted  in  the  mains  socket  a t  the  rear  o f  the  ins t rument .  (F ig .  23 ,  page 1421.
A lso  the  spare  Íuse  Ío r  the  se t  ma ins  vo l tage is  s i tua ted  in  the  combined mains-socket / fuse-ho lder .

Ma ins  vo l tage Required fuse

1 1 0 V - 2 2 0 V  - 2 4 0 V 125mA ( fast  b low)

Make sure  tha t  on ly  Íuses  w i th  the  requ i red  ra ted  cur ren t  and o Í  the  spec i f ied  type  are  used.  ( lEC127- l  and
F O , 1 2 5 c  D I N  4 1 5 7 1  ) .
The use o f  make sh i Í t  fuses  and the  shor t -c i rcu i t ing  o f  fuse  ho lders  a re  p roh ib i ted .

5 .1 .3 .  Adapt ion  to  the  mains  vo l tage

T h e P M 2 5 2 1  i s d e l i v e r e d f r o m t h e f a c t o r y i n t h e 2 2 0 V 5 0 H z . . . 6 0 H z v e r s i o n . A d a p t i o n t o l l 0 V . 2 4 0 V i s
poss ib le  by  a l te r ing  the  w i r ing  on  the  mains  t rans former .
For  adapt ion  proceed as  fo l lows:
-  Remove the  top  cover  (F ig .  12  page 138)  as  fo l lows:

-  P lace  the  hand le  in  i t s  bo t tom pos i t ion .
- Remove the two f ixing screws which attach the top cover to the bottom cover (Fig. 23, page 142\.
-  Lever  the  top  cover  and pu l l  i t  backwards .

The mains  t rans former  i s  loca ted  in  the  top  cover .  l t  i s  p lugged in to  the  motherboard .
-  A l te r  the  w i r ing  on  the  mains  t rans former  as  shown in  F ig .  13 ,  page 138.

I t  i s  no t  necessary  to  rep lace  the  mains  fuse  when the  PM2521 is  adapted  to  another  ma ins  vo l tage.
On ly  in  case o f  a  de fec t ive  mains  fuse  i t  shou ld  be  rep laced.

5 .1 .4 .  Adapt ion  to  the  mains  f requency

The PM2521 can be  used w i th  a  mains  f requency  ' f rom 47Hz up to  63Hz w i thout  mod i f i ca t ion .
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6.  OPERATION

6 . 1 .  S W I T C H I N G  O N

6 .2 .  CONTROLS

6.2.1 . Front panel (Fí9.22 page 142l..

The ins t rument  i s  ready  fo r  use  a f te r  connect ion  to  the  mains  and ear th ing .  l t  i s  sw i tched on  by  depress ing
pushbut ton-swi tch  POWE R.

Remarks :

After switching on the display wil l  show *CAL- Íor about ten seconds. In this period the PM 252' l  carr ies
out an internal cal ibrat ion procedure.

After the cal ibrat ion 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.

DESCRIPT ION APPLICATION

POWER P O W E R  O N / O F F  p u s h b u t t o n  s w i t c h

AUTO/MAN*
STOP
R E S E T

AUTO/MAN"

STOP
RESET

Mu l t i fu  nc t ion  pushbut ton

Pushbut ton  Ío r  se lec t ion  be tween au tomat ic  o r  manua l  rang ing  mode,  w i t l t  except ion
o f  f u n c t i o n  s .  M a n u a l  r a n g i n g  m o d e  i s  i n d i c a t e d  w i t h  a  *  o n  t h e  r i g h t h a n d
s i d e  o f  t h e  d i s p l a y .  T h e  m a n u a l  r a n g i n g  m o d e  f u n c t i o n s  i n  c o n j u n c t i o n  w i t h  t h e  U P
and DOWN pushbut ton .  In  au tomat ic  rang ing  mode,  in  a4%dig i ï  func t ion ,  the  UP
r a n g i n g  l e v e l  i s  a t  a  d i s p l a y  o Í  2 O 2 O O  a n d  t h e  D O W N  r a n g i n g  l e v e l  a t  a  d i s p l a y  o f  0 1 8 0 0 .
For  3 ' / .  d ig i t  Íunc t ion  these f igures  respec t ive ly  a re  2O2O and 0180.

To e l im ina te  the  hys teres is  in  the  au tomat ic  rang ing  mode,  a  h igher  o r  lower  range car r
be  se lec ted  w i th  pushbut tons  UP or  DOWN.
UP between d isp lay  18000 and 2O2OO (1800 -  2020)
DOWN between d isp lay  01800 and O2O20 (0180 -  0202)

S T O P  a n d  R E S E T  p u s h b u t t o n  i n  t h e  t i m e r  f u n c t i o n  ( s ) .  l f  t h e  S T O P / R E S E T  p u s h -

but ton  is  depressed when the  PM2521 is  measur ing ,  than the  measurement  i s  s topped.
l Í  the  STOP/RESET pushbut ton  is  depressed when a  measurement  i s  comple ted ,  than
the  PM 2521 is  rese t .  and a  new measurement  can s ta r t .
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DESCRIPT ION APPLICATION

U P Manua l  UP- rang ing  pushbut ton  1x  depress  =  1  range up

DOWN Manua l  DOWN-rang ing  pushbut ton  1x  depress  =  1  range down

Fu nct ion H z Tr igger

leve l
s O a -)1 s2 mA:

mA-
A-
A-

Ra nge 200 mV
2 V

2 0 v
200 v

2000 v

1 0  k H z
1 0 0  k H z

1  M H z
1 0  M H z

2 V
20v

200 v
2000 v

1 0 1
rc2
1 0 3
104
1 0 5

-60/
+200

2 . V
200 lt

2 k o
20 ko

200 kQ
2 M O

20 MS2

2 ttA
2O 1tA

2OO pA
2 m A

20 mA

200 mA
2 A

2 0 A

D í s p l a y 4% 5 5 / 2 5 4% 4lz 4r/, 3%

+/-
dB (v-)

ZEROSET

dB (v-)
ZEBO SET

ZERO SET

Mul t i func t ion  pushbut ton

+/ -  t r igger  leve l  se lec t ion  pushbut ton

In  Íunc t ion  t r igger  leve l  a  se lec t ion  can be  made between the  +  or  -  t r igger  leve l .  The
se lec ted  t r igger  leve l  can  be  ad jus ted  f rom zero  to  end o f  range w i th  the  thumbwhee l .

Dec ibe l  (dBV-)  mode and re la t i ve  re fe rence pushbut ton .  In  func t ion  V-  the  measured
va lue  w i l l  be  d isp layed in  dB,  when the  pushbut ton  is  depressed once.
When the  pushbut ton  is  depressed fo r  the  second t ime,  the  PM 2521 jumps to  the  re la t i ve
re ference mode.  The d isp lay  w i l l j ump to  zero  dB.  Each subsequent  read ing  w i l l  ind ica te
the  pos i t i ve  o r  negat ive  dev ia t ion  f rom the  re la t i ve  re fe rence va lue .  When the  pushbut ton

is  depressed fo r  the  th i rd  t ime,  the  PM 2521 jumps to  the  V-  func t ion  aga in .

Re la t i ve  re fe rence pushbut ton ,  fo r  func t ions  V: ,  dB,  f2 ,  )1  and oC.

When the  pushbut ton  is  depressed the  PM 2521 jumps to  the  re la t i ve  re Íe rence mode.  The
d isp lay  w i l l  jump to  zero .  Each subsequent  read ing  w i l l  ind ica te  the  pos i t i ve ,  o r  negat ive
dev ia t ion  f rom the  re la t i ve  re fe rence va lue .  To  leave the  re la t i ve  re Íe rence mode deoress
p u s h b u t t o n  Z E R O  S E T  a q a i n .
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DESCRIPT ION APPLICATION

FUNCTION
SELECTOR

RotarV Íunc t ion  se lec tor .
For  func t ion  oC an op t iona l  P t -100 tempera ture  probe e .g .  PM 9249 must  be  used.
Funct ion  t r igger  leve l  i s  combined w i th  pushbut ton  + / -  and the  thumbwhee l .
Func t ion  s  i s  combined w i th  the  STOP/RESET pushbut ton  and w i th  func t ion  t r igger
l e v e l .

Func t ion  Hz is  combined w i th  Íunc t ion  t r igger  leve l .

INPUT SOCKETS

0

V-9-mA

0 . 2 A - 1 0 A

PROBE

Combined LO socket  fo r  a l l  func t ions  w i th  except ion  o f  oC.

Combined H i  socket  fo r  the  func t ion  V: ,  Y- ,  Hz ,  t r igger  leve l ,  s ,  mA- ,  mA-
a. )f
Hi  input  socket  fo r  h igh  cur ren ts

8-po le  DIN socket  to  be  used fo r :
-  P t  100 tempera ture  probe e .g .  PM 9249
- Data Hold probe PM 9263

POTENTIOMETER

+/- thumbwheel

@
Potent iometer  Ío r  ad jus t ing

Zero  se t t ing  po ten t iometer .

tne+ and -  t r igger  leve l .

DESCRIPT ION APPLICATION

MAINS INPUT
SOCKET

lnput  socket  f  or  1 '1  0 V ,22O Y and 240 V 50/60 Hz mains

FUSE Mains  fuse ,  s i tua ted  in  a  spec ia l  fuse  ho lder  in  the  mains  socket
1 2 5  m A  F a s t ,  1  1 O  V  . . . 2 4 O  V  m a i n s

6.2.2. Rear panel (Fig. 23, page'142l..

6 .3 .  ZERO SETTING

Proceed as  fo l lows:

-  Se lec t  Íunc t ion  V:  w i th  the  func t ion  se lec tor .
-  Se lec t  the  au tomat ic  rang ing  mode w i th  pushbut ton  AUTO/MAN*.

Remark :

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

-  Shor t  c i rcu i t  the  0  and V- Í2 -mA te rmina l .
-  Ad jus t  w i th  a  sc rewdr iver  and the  zero  po ten t iometer ,  wh ich  is  s i tua ted  be tween the  PROBE input  and

the  + / -  pushbut ton ,  the  d isp lay  to  000.00  mV t  1  d ig i t .



WARNING: l t  must  be borne in mind that  in  a l l  measurements the.uto $ of  the PROBE-input  is  ra ised
to the same potential as that of the o-input socket.
Do not  touch the zero $of  the PROBE-input  dur ing a measurement .

6.4.1 . Standard measurements

6.4. |.l. Direct voltage measurements (V-)

6 .4 .  MEASURING

G E N E R A L

Di rec t  vo l tages  can be  measured in  two ways  v iz . :
-  D i rec t  vo l tage measurements  (s tandard  method) ,
-  D i rec t  vo l tage measurements  in  re la t i ve  re Íe rence mode.  The re la t i ve  re fe rence mode o f fe rs  the  poss ib i l i t y

to  se lec t  a  p redetermined re la t i ve  zero  re Íe rence leve l .  Each subsequent  read ing  w i l l  ind ica te  the  pos i t i ve

or  negat ive  dev ia t ion  Í rom the  re la t i ve  re fe rence va lue .

Example :
Measured voltage e.g.: +1.0000 V in the relat ive reference mode +1.0000 V wil l  be displayed as +O.O00O V.
The subsequent measured voltages are e.g. +1.1000 V and +0.9000 V.
The va lues  d isp layed w i l l  be  respec t ive ly  +0 .1000 V and -0 .1000 V

D I R E C T  V O L T A G E  M E A S U R E M E N T S  ( S T A N D A R D  M E T H O D }

-  Se lec t  func t ion  V-  w i th  the  func t ion  se lecror .
-  Se lec t  the  manua l  o r  au tomat ic  rang ing  mode w i th  pushbut ton  AUTO/MAN*.

Remarks :

Manua l  rang ing  is  ind ica ted  w i th  a  *  on  the  d isp lay .
In  au tomat ic  rang ing  mode the  UP leve l  i s  20200 and the  DOWN leve l  i s  01800.

-  Se lec t  in  manua l  rang ing  mode the  cor rec t  range w i th  pushbut tons  UP or  DOWN.

R e m a r k :

Ava i lab le  ranges  are :  200.00  mV

2.0000 v
20.000 v
200.00 v
2000.0 v

Over load is  ind ica ted  w i th  OL on the  d isp lay  (D isp lay  >  21000) .
In  range 2000 V over load is  a lso  ind ica ted  a t  2100.0  V.  However ,  the  max imum input  vo l tage is  1000 V- ,
1400 V peak .

-  Connect  the  vo l tage source  to  the  0  and V te rmina l .

Remark :

The polari ty indicated is the polari ty of the V terminal with respect to the 0 terminal.
Voftages from 1 kV upto 30 kV can be measured with the HT probe PM9246.
Refer to chapter 6.4.2. '1 .
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D I R E C T  V O L T A G E  M E A S U R E M E N T S  I N  R E L A T I V E  R E F E R E N C E  M O D E  ( Z E R O  S E T )

-  Measure  the  d i rec t  vo l tage as  descr ibed above.
-  Depress  pushbut ton  ZERO SET.

Remark :

The d isp lay  w i l l  be  he ld  fo r  one second and aZ w i l l  appear  on  the  r igh t -hand s ide  o f  the  d isp lay .  The va lue

which is on the display during this one second is the relat ive reference value. After this one second the

display jumps to zero and the indication ZS (ZE RO SET) wil l  appear on the display. The PM 2521 has now

been switched to the relat ive reference (ZERO SET) mode. In the relat ive reference mode the PM2521

switches to manual ranging*. Each subsequent reading wil l  indicate the posit ive or negative deviat ion from the

relat ive reference value.

-  To  leave the  re la t i ve  re fe rence mode,  depress  pushbut ton  ZERO SET aga in '

R e m a r k :

over load is  ind ica ted  w i th  oL  on  the  d isp laY ( l r rpu t  s igna l  )  21000) '

In range 2000 V overload is also indicated at 2100.0 V-

However ,  the  max imum input  vo l tage is  1000 V- ,  1400 V peak .

The max imum read ing  on  the  d isp lay  is  40000.

6.4. 1.2. Alternating voltage measurements (V- rms)

G E N E R A L

The PM 2521 measures  the  RMS va lue  o f  the  AC input  s igna l .  As  the  AC Íunc t ion  o f  the  PM 2521 is  AC coup led

a  D C  c o m p o n e n t  i n  t h e  A C  i n p u t  s i g n a l  i s  b l o c k e d .  T h e  D C  c o m p o n e n t  i s  n o t  i n c l u d e d  i n  t h e  m e a s u r i n g  r e s u l t .

A L T E R N A T I N G  V O L T A G E  M E A S U R E M E N T S

Selec t  func t ion  V-  rms w i th  the  func t ion  se lec tor .

Se lec t  the  manua l  o r  au tomat ic  rang ing  mode w i th  pushbut ton  AUTOiMAN- .

Remark :

Manua l  rang ing  is  ind ica ted  w i th  a  *  on  the  d isp lay .  In  au tomat ic  rang ing  mode the  UP leve l  i s  20200 and the

DOWN leve l  i s  01800.

-  Se lec t  in  manua l  rang ing  mode the  cor rec t  range w i th  pushbut ton  UP or  DOWN.

Remark :

Available ranges are: 200.00 mV

2.0000 v
20.000 v
200.00 v
2000.0 v

Overload is indicated with OL on the display (Display > 21000). ln range 2000 V overload is also indicated at

21000 V.  However ,  the  max imum input  vo l tage is  600 V rms.

f f  the display is ( 0.5 Y" oÍ end of range (100 digits) the display wil l  indicate zero.

-  Connect  the  vo l tage source  to  the  0  and V te rmina l .
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6.4. 1.3. Decibel measurements (dBV-)

G E N E R A L

The dB func t ion  o f fe rs  the  poss ib i l i t y  to  measure  the  ra t io  be tween ac  vo l tages ,  and to  express  th is  in  dec ibe ls
(dB) .  Dec ibe l  measurements  can be  made in  two wavs  v iz . :
-  dB measurements  (S tandard  method) ,
-  dB measurements  in  re la t i ve  re fe rence mode.

The re la t i ve  re Íe rence mode enab les  se lec t ion  o f  a  p redetermined re la t i ve  re fe rence zero  leve l .  Each subsequent
read ing  w i l l  ind ica te  the  pos i t i ve  o r  negat ive  dev ia t ion  f rom the  re levant  re fe rence va lue .

Example :

0 . 1  V r y 10Vru 1 C V t u

0 . 1 V t u

sT 3011.

Fig. 14. dB measurements

FUNCTION

A M P L I F I E R

I N OUT

d B

d B Z E R O  S E T

100 .00  mV

- ' t 7 . 7  d B

00 .0  dB

10.000 v

+22.2  dB

+39.9 d B

ATTENUATOR

I N OUT

10.000 v

+22.2  dB

00.0  dB

100 .00  mV

- ' t 7 . 7  d B

-39.9 dB

d B  M E A S U R E M E N T S  ( S T A N D A R D  M E T H O D )

-  Se lec t  func t ion  V-  w i th  the  func t ion  se lec tor .
-  Se lec t  the  au tomat ic  rang ing  mode w i th  pushbut ton  AUTO/MAN*.

Remark :

Manual ranging is indicated with a * on the disptay. In automatic ranging mode the UP level is 20200 and the
DOWN leve l  i s  01800.

-  connect  the  vo l tage source  to  the  0  and V te rmina l  and measure  the  vo l taqe.

Remark :

Take care that the maximum input voltage of 600 V rms is not exceeded.
600 V rms =  +57,8  dB.

Depress  pushbut ton  dB (V- )  once.

Remark :

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

0 dB = 1 mW, 600 í2O,775 V is used as reference

-  To  leave the  dB func t ion  and to  jump to  the  V- func t ion  aga in ,  depress  pushbut ton  dB (V- )  tw ice .
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d B  M E A S U R E M E N T S  I N  R E L A T I V E  R E F E R E N C E  M O D E  ( Z E R O  S E T )

-  Measure  the  a l te rna t ing  vo l tage in  the  dB func t ion  as  descr ibed above.
D e p r e s s  p u s h b u t t o n  d B  ( V - ) ,  Z E R O  S E T  a g a i n .

Remark :

The d isp lay  w i l l  be  he ld  fo r  one second and aZ w i l l  appear  on  the  r igh t -hand s ide  o f  the  d isp lay .  The va lue
which is on the display during this one second is the relat ive reference value. After this one second the
d isp lay  jumps to  zero  and the  ind ica t ion  ZS (ZERO SETI  w i l l  appear  on  the  d isp lay .  The PM 2521 has  now
been switched to the relat ive reference (ZERO SET) mode. In the relat ive reference mode the PM2521
switches to automatic ranging. Each subsequent reading wil l  indicate the posit ive or negative deviat ion from the
relat ive reference value.

T o  l e a v e  o Í  t h e  d B  f u n c t i o n ,  d e p r e s s  p u s h b u t t o n  d B  ( V - )  Z E R O  S E T  a g a i n .

R e m a r k :

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

6.4. 1.4. Direct current measurements (A-)

-  Se lec t  func t ion  A-  w i th  the  func t ion  se lec tor .
-  S e l e c t  t h e  m a n u a l  o r  a u t o m a t i c  r a n g i n g  m o d e  w i t h  p u s h b u t t o n  A U T O / M A N * .

R e m a r k :

Manua l  rang ing  is  ind ica ted  w i th  a  *  on  the  d isp lay .
In automatic ranging mode the up level is 2020 and the down level is 0180.

Se lec t  in  manua l  rang ing  mode the  cor rec t  range w i th  pushbut ton  UP or  DOWN.

Remark :

Ava i lab le  ranges  are :  mA te rmina l  O.2  A -  10  te rmina l

2.000 pA 200.0 mA
20.00 sA 2.000 A
200.0 pA 20.00 A
2.000 mA
20.00 mA

Overload is indicated with OL on the display (Display > 2100).
ln 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  O.2 A -  20 A termrnar

Remark:
The polarity indicated is the polarity of the A terminals with respect to the 0 terminal.
CuÍrent up to 31.6 A can be measured with shunt PM 9244. Befer 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)

G E N E R A L

The PM 2521 measures  the  RMS va lue  o f  the  AC input  s igna l .  As  the  AC func t ion  o f  the  PM 2521 is  AC

coup led ,  a  DC component  in  the  AC s igna l  i s  b locked.  The DC component  i s  no t  inc luded in  the  measur ing

resu I t .

A L T E R N A T I N G  C U R R E N T  M E A S U R E M E N T S

-  Se lec t  func t ion  A-  rms w i th  the  Íunc t ion  se lec tor .
-  Se lec t  the  manua l  o r  au tomat ic  rang ing  mode w i th  pushbut ton  AUTO/MAN- .

Remark :

Manual ranging is indicated with a * on the display. In automatic ranging mode the UP level is2Q2O and the

DOWN leve l  i s  0180.

-  Se lec t  in  manua l  rang ing  mode the  cor rec t  range w i th  pushbut tons  UP or  DOWN.

Remark :
Avaifabf e ranges are: mA terminal O.2 A -2O A terminal

2.000 pA 200.0 mA
20.00 pA 2.000 A
200.0 uA 20.00 A
2.000 mA
20.00 mA

Over load is  ind ica ted  w i th  OL on the  d isp laV (D isp lay  >  2100) .

In  range 20  A over load is  a lso  ind ica ted  a t  21 .00  A.  However ,  the  max imum cont inuous  input  cur ren t  i s  10  A.

l f  the  d isp lay  i s  )  0 .5  % o Í  end or  range (10  d ig i ts ) ,  the  d isp lay  w i l l  ind ica te  zero .

-  Connect  the  cur ren t  source  to  the  0  and mA or  O.2  A -20  A te rmina 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. | .6. Resistance measu rements (9 )

G E N E R A L

Res is tances  can be  measured in  two wavs  v iz . :
-  Res is tances  measurements  (S tandard  method) .
-  Res is tance measurements  in  re la t i ve  re fe rence mode.

The re la t i ve  re Íe rence mode o f fe rs  the  poss ib i l i t y  to  se lec t  a  p redetermined re la t i ve  zero  re fe rence leve l .
Each subsequent  read ing  w i l l  ind ica te  the  pos i t i ve  o r  negat ive  dev ia t ion  Í rom the  re la t i ve  re fe rence va lue .

Example :

Measured resistance value is e.g. 1.2000 kS2. ln relat ive reference mode 1.2000 kQ wil l  be displayed as
0.0000 kS2.  The subsequent  measured res is tance va lue  are  e .g .  1 .2500 kQ and 1 .1500 kS2.  The va lue  d isp layed
wil l  be respectively +0.0500 k,f l  and -0.0500 kSI

R E S I S T A N C E  M E A S U R E M E N T S  ( S Ï A N D A R D  M E T H O D }

-  Se lec t  Íunc t ion  O w i th  the  func t ion  se lec tor .
-  Se lec t  the  manua l  o r  au tomat ic  rang ing  mode w i th  pushbut ton  AUTO/MAN".

Remark :

Manua l  rang ing  is  ind ica ted  w i th  a  *  on  the  d isp lay .  In  au tomat ic  rang ing  mode the  UP leve l  i s  20200 and the

DOWN leve l  i s  01800.

Se lec t  in  manua l  rang ing  mode the  cor rec t  range w i th  pushbut tons  UP or  DOWN.

Remark :

Ava i lab le  ranges  are :  200.00  S)

2.0000 ks2

20.000 kQ

200.00 kQ

2.0000 Ma

20.000 MQ

Over load is  ind ica ted  w i th  OL on the  d isp lay  (D isp lay  >  21000) .

-  Connect  the  unknown res is tance to  the  0  and í )  te rmina l .

Protection:

The input is protected up to 265 V rms.

R E S I S T A N C E  M E A S U R E M E N T S  I N  R E L A T I V E  R E F E R E N C E  M O D E  ( Z E R O  S E T }

Measure  the  res is tance va lue  as  descr ibed above.
-  Depress  pushbut ton  ZERO SET.

Remark :

The d isp lay  w i l l  be  he ld  fo r  one second and aZ w i l l  appear  on  the  r igh t -hand s ide  o f  the  d isp lay .  The va lue

which is on the display during this one second is the relat ive reÍerence value. After this one second the display
jumps to zero and the indication ZS wil l  appear on the display. The PM 2521 has now been switched to the

re la t i ve  re fe rence (ZËRO SET)  mode.  Each subsequent  read ing  w i l l  ind ica te  the  pos i t i ve  o r  negat ive  dev ia t ion
from the relat ive reference value. The maximum readirrg is 40000.
f n the relat ive reÍerence mode the PM2521 switches to manual ranging *.

To  leave the  re la t i ve  re fe rence mode,  depress  pushbut ton  ZERO SET aga in .
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6.4.í.7. Diode measurements ( >l )

G E N E R A L

Diodes  can be  measured in  two wavs  v iz . :
-  D iode measurements  (S tandard  method) .
-  D iode measurements  in  re la t i ve  re fe rence mooe.

The re la t i ve  re fe rence mode o f fe rs  the  poss ib i l i t y  to  se lec t  a  p redetermined re la t i ve  re fe rence zero  leve l .

Each subsequent  read ing  w i l l  ind ica te  the  pos i t i ve  o r  negat ive  dev ia t ion  f rom the  re la t i ve  re Íe rence va lue .

Example :

Measured diode value is e.g. 0.6200 V.
ln relat ive reference mode 0.6200 V wil l  be displayed as 0.0000 V. The subsequent measured diode values are

e.g. O.6225 V and 0.6175 V. The values displayed wil l  be respectively +0.0025 V and -0.0025 V. ln this way

it is possible to compare diode junctions.

DIODE MEASUREMENTS (STANDARD METHODI

-  Se lec t  func t ion  d iode - ) l  w i th  the  func t ion  se lec tor .

Remark :

The diode function has only one range.

The value displayed is the voltage in forward or reverse direct ion acÍoss the diode in the 2 V range.

-  Connect  the  d iode to  the  0  and V-S l -mA te rmina l  accord ino  the  tab le  be low.

Read ing

Forward Reverse

J I

Ge

0.6000-0 .9000 v

0.1000 0.3000 v

O L

O L

0

Hre
0

H(,_-_€
DIODE MEASUREMENTS IN  RELATIVE REFERENCE MODE (ZERO SETI

-  Measure the d iode as descr ibed above.
-  Depress pushbut ton ZERO SET.

Remark:
The display wil l be held for one second andaZ wil l 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 wil l appear on the display. The PM 2521 has now been switched to the
Íefative reference mode (ZERO SET). In the relative reference mode the PM2521 switches to manual ranging *.

Each subsequent reading wil l indicate the positive or negative deviation from the relative reference value.

-  To leave the re lat ive reference mode,  depress pushbut ton ZERO SET again.
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6.4. 1.8. Temperature measurements (o C)

G E N E R A L

For  tempera ture  measuÍements  the  op t iona l  P t  100 tempera ture  probe pM g24g is  needed.
Tempera ture  can be  measured in  two ways  v iz . :
-  Tempera ture  measurements  (S tandard  method) .
- Temperature measurements in relat ive reference mode.

The re la t i ve  re fe rence mode o f fe rs  the  poss ib i l i t y  to  se lec t  a  p redetermined re la t i ve  re fe rence zero  leve l .
Each subsequent  read ing  w i l l  ind ica te  the  pos i t i ve  o r  negat ive  dev ia t ion  f rom the  re la t l ve  re fe rence va lue .

Example :

Measured temperature is e.g. +0022.0 oC.

ln relat ive reference mode +0022.0 oC wil l  be displayed as +0000.0 oC.
Ïhesubsequentmeasuredtempera turesaree.g .  +Z4oCand+2 loC.Theva luesd isp layedwi l t  berespec t ive ly
+0002.0 oC and -0001.0 oC.

T E M P E R A T U R E  M E A S U R E M E N T S  ( S T A N D A R D  M E T H O D }

-  Se lec t  func t ion  oC wi th  the  Íunc t ion  se lec tor .

R e m a r k :

The temperature function has only one Íange.

-  connect  the  tempera ture  probe to  the  pRoBE input  o f  the  pM 2521 .  (ReÍer  to  F ig .  15) .

R e m a r k :

The measuring range of the PM 9249 is -60 oC to +200 oC.

P R O B E  (  F R O N T  V I E W  )

s T  3  r  6 4

Tem pera tu re pro be co n n e cti o n.

P T  -  1 0 0

Fig. 15.
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T E M P E R A T U R E  M E A S U R E M E N T S  I N  R E L A T I V E  R E F E R E N C E  M O D E  ( Z E R O  S E T )

-  Measure  the  temoera ture  as  descr ibed above.
-  Depress  pushbut ton  ZERO SET.

Remark :
The display wil l  be held for one second and aZ wil l  appear on the r ight hand side of the display,

The value which is on the display during this one second is the relat ive reference value.

After this one second the display jumps to zero and the indication ZS wil l  appear on the display. The PM 2521

has now been switched to the relat ive reference mode (ZERO SET). In the relat ive reference mode the

PM2521 switches to manual ranging*. Each subsequent reading wil l  indicate the posit ive or negative deviat ion

from the relat ive reference value.

-  To  leave the  re la t i ve  re fe rence mode depress  pushbut ton  ZERO set  aga in .

6.4. 1.9. Frequency measurements (Hz)

G E N E R A L

The f  requency  measurements  in  the  PM 2521 are  made in  con junc t ion  w i th  the  t r igger  leve l  func t ion .  Each

t ime the  input  s igna l  exceeds the  t r igger  leve l  a  count  i s  made.  As  the  t r igger  can be  ad jus ted ,  i t  i s  impor tan ï

to  know where  the  t r igger  leve l  i s  and i f  t r igger ing  takes  p lace  be Íore  f requency  measurements  a re  made.

The order  fo r  measur ing  the  f requency  o f  a  s igna l  i s  as  fo l lows:

Se lec t ion  o f  the  sens i t i v i t y  range.
-  Se lec t ion  o f  the  t r igger  leve l
-  Measurement  o f  the  f requency

F R  E O U E N C Y  M E A S U  R E M E N T S

Selection of the sensit ivi ty range

Selec t  fu  nc t ion  V:  w i th  the  f  u  nc t ion  se lec tor .
-  Se lec t  the  au tomat ic  rang ing  mode by  depress ing  the  AUTO/MAN* pushbut ton .

R e m a r k :

Manua l  rang ing  is  ind ica ted  w i th  *  on  the  d isp lay .

-  Connect  the  vo l tage source  to  the  0  and V te rmina l  and measure  the  input  s igna l .
-  Make a  no te  o Í  the  se lec ted  range and po la r i t y .  S low s igna ls  may pass  more  than one range.
-  Se lec t  func t ion  t r igger  leve l  w i th  the  func t ion  se lec tor  and se lec t  one o f  the  no ted  ranges and po la r i t y .

Remark :

Ranges

V- Trigger level

200 mV
2 V

2 V

2 0 v
200 v

2000 v

20v
200 v

2000 v

fnput signals that are lower than 7 ,5 % oÍ the end of range value of the tr igger level range cannot be tr iggered

accurately.

In  the  t r igger  leve l  func t ion  on ly  manua l  rang ing  is  poss ib le  w i th  the  pushbut tons  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 oÍ the PM 2521 lO terminall can be triggered with
respectively the + or - triggeÍ level. In + tÍ igger level mode the PM 2521 triggers on positive crossings of the
trigger level. In - tÍ igger level mode the PM 2521 triggers on negative cÍossings of the trigger level.

+TRIGGE R
L E V E T  O

sT 30r 5
820226

Fig. 16. Trigger level selection in function Hz.

-  Ad jus t  the  t r igger  leve l  w i th  the  thumbwhee l  un t i l  the  GATE ind ica t ion  on  the  d isp lay  is  ign i ted .

Remark :

The trigger level can be adjusted between zero and end of range.

The voltage reading on the display indicates the height of the tr igger level.

l f  the  input  s igna l  cannot  be  t r iggered,  p roceed as  Ío l lows:
-  Se lec t  another  t r igger  leve l  po la r i t y  by  depress ing  pushbut ton  + / -  and t ry  to  t r igger  aga in .
-  C h e c k w h e t h e r t h e i n p u t s i g n a l  i s l o w e r t h a n T , S o / o o Í  t h e e n d o f  r a n g e v a l u e o f  t h e s e l e c t e d t r i g g e r l e v e l

range. Signals lower than 7 ,5 o/o cannoÍ be tr iggered accurately.
-  Se lec t  a  h igher  t r igger  leve l  range by  depress ing  pushbut ton  UP and t ry  to  t r igger  aga in .

Measurement of the frequency

-  Se lec t  func t ion  Hz w i th  the  func t ion  se lec tor .
The PM 2521 wil l  now display the frequency of the input signal .

Remark :

The PM 2521 is switched to automatic ranging mode.

The avai lable ranges in the Hz function are

RANGE RANGING MODES GATE TIME

1 0  k H z MANUAL*  on l y 1 0 s

100  kHz
1  M H z

1 0  M H z

AUTO or
M A N U A L  *

1 s
100  ms

1 0  m s

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

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

l f  the measured value exceeds, the range end value (> 99999), overload (OL) wil l  be displayed.

During measuring the GATE indication is ignited. This only means that the gate is open. l t  does not mean that

the PM 2521 tr iggers.

-  l f  the  d isp lay  shows an uns tab le  o r  azero  read ing ,  check  the  sens i t i v i t y  and the  t r igger  leve l  aga in .

TRIGGER POINTS (+  +) TRTGGER POTNTS ( -  -  )
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6.4. 1.10. Tíme measurements (s)

G E N E R A L

The t ime measurements  in  the  PM 2521 are  made in  con junc t ion  w i th  the  t r igger  leve l  func t ion .  Each t ime the
input  s igna l  exceeds the  t r igger  leve l  the  PM2521 is  t r iggered.  As  the  t r lgger  leve l  can  be  ad jus ted  i t  i s
impor tan t  to  know where  the  t r igger  leve l  i s  and i f  t r igger ing  takes  p lace  be fore  t ime measurements  a re  made.

The order  fo r  t ime measurement  i s  as  fo l lows:
-  Se lec t ion  o f  the  sens i t i v i t y  ranges
-  Se lec t ion  o f  the  t r igger  reve l
-  T ime measurements

The t ime measurements  func t ion  has  two t r igger  modes v iz . :
-  Normal  t r igger  mode

Signa ls  wh ich  are  h igher  o r  lower  than the  c í rcu i t  zero  o Í  the  PM 2521 (0  te rmina l )  can  be  t r iggered w i th
the  +  sv  -  t r igger  leve l  respec t ive ly .  In  +  t r igger  leve l  mode the  PM 2521 t r iggers  on  pos i t i ve  c ross ing  o f
the  t r igger  leve l .  In  -  t r igger  leve l  mode the  PM 2521 t r iggers  on  negat ive  c ross ings  o f  the  t r igger  leve l .

?  I  H I U U L  X

L E V E L  O -  t H t b b t H

L E V E L

;t393
Fig. 17. Normal mode trigger level selection in function s.

Spec ia l  t r igger  mode w i th  DATA HOLD PROBE PM 9263 (S tar t  and s top  on  inversed s lopes) .
ln  da ta  ho ld  mode o f  the  PM 9263 the  PM 2521 t r iggers  in  +  t r igger  leve l  mode a t  a  pos i t i ve  and negat ive
cross ing  o f  the  t r igger  leve l .  In  -  t r igger  leve l  mode the  PM 2521 t r iggers  a t  a  negat ive  and a  pos i t i ve

cross ing  o f  the  t r igger  leve l .

+  t H t u u t r H

L E V E L  O -  I X I U U L H

L E V E L

s T 3 0 1 6
820226

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

Remark :

The min imum wid th  o f  a  s igna l  to  measure  t ime is  10  ms,

T R I G G E R  P O I N T S  ( +  + ) T R T G G E R  P O T N T S  ( -  -  )

T R T G G E R  P O T N T S ( + - ) T R I G G E R  P O I N T S  ( - + )
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T I M E  M E A S U R E M E N T S

Selection of the sensit ivi ty ranges

-  Se lec t  func t ion  V-  w i th  the  Íunc t ion  se lec tor .
-  se lec t  the  au tomat ic  rang ing  mode by  depress ing  the  AUTo/MAN* pushbut ton .

Remark :

Manual ranging is indicated with * on the display.

-  Connect  the  vo l tage source  to  the  0  and V te rmina l  and measure  the  input  s igna l .
-  Make a  no te  o f  the  se lec ted  range and po la r i t y .  S low s igna ls  may pass  more  than one range.
-  Se lec t  func t ion  t r igger  leve l  w i th  the  func t ion  se lec tor  and se lec t  one o f  the  no ted  ranges and po la r i t y .

Remark :

Ranges

V- Trigger level

200 mV
2 V

2 V

2 0 v
200 v

2000 v

20v
200 v

2000 v
f  nput signals that are lower than 7.5%oÍ the end of range value of the tr igger level range cannot be tr iggered
accurately.

In the tr igger level function only manual ranging is possible, with the pushbuttons UP or DOWN.

Selection of the tr igger level

N O R M A L  T R I G G E R  M O D E

-  Se lec t  the  +  or  -  t r igger  leve l  by  depress ing  pushbut ton  + / - .

Remark :

S i g n a f s w h i c h a r e h i g h e r o r l o w e r t h a n c i r c u i t z e r o o Í t h e p M 2 5 2 1  ( O - t e r m i n a l ) c a n b e t r i g g e r e d w i t h t h e
+ or - tr igger level respectively. In + tr igger level mode, the PM 2521 tr iggers on posit ive crossings of the
tr igger level.  ln - tr igger level mode the PM 2521 tr iggers on negative crossings of the tr igger level.

-  Ad jus t  the  t r igger  leve l  w i th  the  thumbwhee l  un t i l  the  GATE ind ica t ion  on  the  d isp lay  is  ign i ted .

Remark :

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

l f  the  input  s igna l  cannot  be  t r iggered,  p roceed as  fo l lows:
-  Se lec t  another  t r igger  leve l  po la r i t y  by  depress ing  pushbut ton  + / -  and t ry  to  t r igger  aga in .
-  Check  whether  the  input  s igna l  i s  lower  than 7 .5  " /o  o Í  the  end o f  range va lue  o f  the  se lec ted  t r igger  leve l

range.  S igna ls  lower  than 7 .5  % cannot  be  t r iggered accura te ly .
-  Se lec t  a  h igher  t r igger  leve l  range by  depress ing  pushbut ton  UP and t ry  to  t r igger  aga in .
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8 =

SPECIAL TRIGGER MODE WITH DATA HOLD PROBE PM 9263 (REfCT tO F ig .27 ,  PAgC 150) .

-  Connect  the  pM 9263 w i th  the  DIN p lug  and the  banana-p lug  connector  (VSt -0)  to  the  cor respond ing

t e r m i n a l s  o f  t h e  P M  2 5 2 1  .
-  Connect  a  zero  lead to  the  probe.  Th is  can be  done:

1 ,  Wi th  separa te  banana lead connected  to  the  0  socket  o f  the  probe '

2 .  Wi th  the  zero  cab le  wh ich  is  supp l ied  w i th  the  PM 9263 '

-  Se lec t  the  most  su i tab le  tes t  p in  Ío r  the  probe.

-  Push the  s l ide  swi tch  (wh i te  r ing)  in  pos i t ion  RUNNING,  away f rom the  probe t ip .

-  Measure  the  input  s igna l  as  descr ibed under  head ing  "se lec t ion  o f  the  sens i t i v i t y  ranges" '

-  Se lec t  the  cor rec t  t r igger  leve l  as  descr ibed under  head ing  "se lec t ion  o f  the  t r igger  leve l "  in  "NORMAL

T R I G G E R  M O D E " .
-  Se lec t  func t ion  s  w i th  the  func t ion  se lec tor  f i r s t .

-  push the  s l ide  swi tch  on  the  probe to  pos i t ion  HOLD,  towards  the  probe t ip  (Refer  to  F ig .  19) '

Remark:
The pM 2521 triggers in + trigger level mode at a positive (start) and negative (stop) crossing of the trigger

level. In - triggeÍ level mode the PM 2521 triggers at a negative (start) and a positive (stop) crossing of the

trigger level.

P R O B E  ( F R O N I  V I E W )

D A T A  H O L D

z E R o  +  . 1

R U N N I N G

D A T A  H O L D

s T  3 1 6 5
82Ct2 ? 1

Fig. 19. Data Hold connection

Time measurements

-  Select  funct ion s wi th the funct ion selector .

Remark:
The pM ZS21 wil ldisplay the time between two crossings of the trigger level, (++) or (- -). In special trigger

mode the trigger points are (+ -) or (- +). The time measuÍement is started at the first crossing and stopped

after the second crossing. When the measuring of the time is stopped the measured value wil l be displayed'

The avai lable ranges in the t ime funct ions are:  101s,  102s,  103s,  104s,  105s '

The ranges are selected automatically.
When a time measurement is started the PM 2521 automatically selects the 101 s range.

-  To star t  a  new measurement  proceed as fo l lows'

Reset  the PM 2521 by depressing pushbut ton STOP/RESET'

Remark:
The display wil l jump to zero and the PM 2521wil l  start a new measurement after a crossing of the tr igger level '

-  To stop a measurement  proceed as fo l lows'

Depress pushbut ton STOP/RESET whi le  the PM 2521 is  measur ing '

Remark:
The t ime measured wi l l  be d isplayed'
To start a measurement. depress pushbutton STOP/RESET again'
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6.4. l. | |. Peak voltage measurement

G E N E R A L

The ad jus tab le  t r igger  leve l  w i th  the  t r igger  (GATE)  ind ica t ion  o f fe rs  the  poss ib i l i t y  to  measure  peak  vo l tages .
Measur ing  peak  vo l tages  is  done in  the  t r igger  leve l  func t ion .  Th is  means tha t  the  peak  vo l tages  are  measured
wi th  the  accuracy  o f  the  t r igger  leve l  func t ion .
The order  Ío r  measur ing  the  peak  vo l tage o f  a  s igna l  i s  as  fo l lows:
-  Se lec t ion  o f  the  sens i t i v i t y  range
-  Se lec t ion  o f  the  t r igger  leve l
-  Measurement  o f  the  peak  vo l tage

P E A K  V O L T A G E  M E A S U  R E M E N T S

Selection of the sensit ivi ty ranges

-  Se lec t  func t ion  V:  w i th  the  func t ion  se lec tor .
-  Se lec t  the  au tomat ic  rang ing  mode by  depress ing  the  AUTO/MAN*

R e m a r k :

Manual ranging is indicated with * on the display.

-  Connect  the  vo l tage source  to  the  0  and V te rmina l  and measure  the  input  s igna l .
-  Make a  no te  o f  the  se lec ted  range and po la r i t y .  S low s igna ls  may pass  more  than one range.
-  Se lec t  func t ion  t r igger  leve l  w i th  the  func t ion  se lec tor ,  and se lec t  one o f  the  no ted  ranges and po la r i t y .

Remark :

Function tr igger level has four ranges.

Ranges

V- Trigger level

200 mV
2 V

2 V

2 0 v
200 v

2000 v

20v
200 v

2000 v
fnput signals that are lower than 7.5 % oÍ 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.
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Selection of the tr igger level

-  Se lec t  the  +  or  -  t r igger  leve l  by  depress ing  pushbut ton  + / - .

Remark :

Signats which are higher or lower than the circuit  zero oÍ the PM 2521 (O terminal) can be tr iggered with the

+ or - tr igger level respectively.

In + tr igger level mode the PM 2521 tr iggers on posit ive cÍossings of the tr igger level.  In - tr igger level mode the

PM 2521 tr iggers on negative crossings of the tr igger level.

+ TRIGGE R
L E V E L  O

Fig. 20. Trigger level selection in peak

5 T 3 0 r 5
8202?6

voltage measu rement mode.

-  Ad jus t  the  t r igger  leve l  w i th  the  thumbwhee l  un t i l  the  GATE ind ica t ion  on  the  d isp lay  is  ign i ted .

Remark :

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

l f  the  input  s igna l  cannot  be  t r iggered,  p roceed as  fo l lows:
-  Se lec t  another  t r igger  leve l  po la r i t y  depress ing  pushbut ton  + l -  and t ry  to  t r igger  aga in .
-  Check  whether  the  input  s igna l  i s  lower  than 7  .5  % o f  the  end o f  range va lue  o f  the  se lec ted  t r igger  leve l

range.  S igna ls  lower  than 7 .5  % cannot  be  t r iggered accura te ly .
-  Se lec t  a  h igher  t r igger  leve l  range by  depress ing  pushbut ton  UP and t ry  to  t r igger  aga in .

Measurement of the peak voltage

-  Ad jus t  the  t r igger  leve l  w i th  the  thumbwhee l  un t i l  the  GATE ind ica t ion  on  the  d isp lay  jus t  sw i tches  on  or
o f f .  The vo l tage o f  the  t r igger  leve l  equa ls  the  peak  vo l tage o f  the  input  s igna l .

Examples :
G A T E  A T  +  1 . 0 0 0 V

r 1 V
+ T R I G G E R  L E V E L

R A N G E  2  V

_ T R I G G E R  L E V E T
R A N G E  2 V

G A T E  A T - 1 . 0 0 0 V

G A T E  A T  + O 5 . O 0 V

+ 5 V
T T R I G G E R  L E V E L

R A N G E  2 0 V

0

T R I G G E R  P O I N T S  { - _ )TR IGGER POINTS  (+  + )

Fig. 21. Peak voltage measurements.
5 T  3 0 1 7
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6.4.2. Extended capabil i t ies (optional)

6.4-2. 1. High tension measurements with HTprobe pM 9246 (Fig.24,page 146)_

G E N E R A L

The HT probe PM 9246 is  su i tab le  fo r  measur ing  d i rec t  vo l tages  up  to  30  kV.  The a t tenuat ion  fac to r  o f  the
probe is  1000.  The measurements  a re  car r ied  ou t  in  the  d i rec t  vo l tage measurement  func t ion  o f  the  PM 2521.
A l l the  fac i l i t i es  tha t  a re  va l id  in  the  d i rec t  vo l táge measurements  func t ion  are  a lso  va l id  fo r  the  HT measurements .

H I G H  T E N S I O N  M E A S U R E M E N T S

-  Se lec t  func t ion  V:  w i th  the  func t ion  se lec tor .
-  se lec t  the  manua l  o r  au tomat ic  rang ing  mode w i th  pushbut ton  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 01go0.

-  Se lec t  in  manua l  rang ing  mode the  cor rec t  range w i th  pushbut tons  Up or  DowN.

Remark :

Available ranges are: 200.00 mV

2.0000 v
20.000 v
200.00 v
2000.0 v

Range 2000 V is no being used with HT measurements.
Over load is  ind icated wi th OL on the d isplaV (Display > 21000)

-  Connec t the  HTprobe  PM g246 to  t he  PM 2521 l  as  shown  i n  F ig .24 ,  page  146 .
-  Select  10 M impedance on the probe and measure the h igh vol tage.

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
faci f i t ies as dc vol tage measurements.  Refer  to Chapter  6.7.1 .1.
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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).

G E N E R A L

Wi th  the  shunt  PM 9244 i t  i s  poss ib le  to  measure  d i rec t  and a l te rna t ing  cur ren ts  (max.  1  kHz)  up  to  31 ,6  A .

As  ou tpu t  vo l tage a  se lec t ion  can be  made between 31 .6  mV or  100 mV.

Wi th  cur ren t  t rans former  PM 9245 i t  i s  poss ib le  to  measure  a l te rna t ing  cur ren ts  over  10  A up  to  100 A.

The t rans fer  fac to r  i s  1000 (100 A =  100 mA) .

A l l  fac i l i t i es  wh ich  are  va l id  in  the  d i rec t  and a l te rna t ing  vo l tage and a l te rna t ing  cur ren t  measurements  func t ions

are  a lso  va l id  fo r  the  h igh  cur ren t  measurements .

D I R E C T ,  A L T E R N A T I N G  H l c H  C U R R E N T  M E A S U R E M E N T S  W I T H  S H U N T  P M 9 2 4 4  ( F i g . 2 5 .  p a g e  1 4 6 ) .

-  Se lec t  func t ion  V:  o r  V-  rms w i th  the  func t ion  se lec tor .
-  Se lec t  the  manua l  o r  au tomat ic  rang ing  mode w i th  pushbut ton  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.

-  Se lec t  in  manua l  rang ing  mode the  cor rec t  range w i th  pushbut tons  UP or  DOWN.

Remark :

Available ranges are: 200.00 mV

2.0000 v
20.000 v
200.00 v
2000.0 v

Only range 200 mV is being used. Overload is indicated with OL on the display.

-  Connect  the shunt  PM9244 to the PM 2521 as shown in f igure 25,  page i46.

Remark:
There are two curÍent ranges available on the PM9244 viz.: 10 A and 31.6 A.
As output voltage a selection can be made between 31.6 mV or 100 mV.

1 0  [ + 1 0 0 m V  1 0  A + 3 1 . 6 m V
31 .6  A  - -  +  100  mV 31 .6  A  +  31 .6  V

Afternating currents may be measuÍed up to 1 kHz. As the high current measurements with the PM9244 are
made in the V- and V- rms function of the PM 2521 ,they have the same facil i t ies as direct and alternating
vof tage measurements.  Refer  to Chapter  6.7.1.1.  and Chapter  6.7.1 .2.
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ALTERNATING CUBRENT MEASUREMENTS WITH CURRENT TRANSFORMER PM9245
(Fig.26,  pase 150).

-  Select  funct ion A-  rms wi th the funct ion selector .
-  Select  the manual  or  automat ic  ranging mode wi th pushbut ton AUTO/MAN*

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

-  Select  in  manual  ranging mode the correct  range wi th pushbut tons UP or  DOWN.

Remark:

Avaifabf e ranges are: mA terminal 0.2 A -2O A terminal

2.000 gA 200.0 mA
20.00 pA 2.000 A
200.0 pA 20.00 A
2.000 mA
20.00 mA

Only ranges 200 mA or lower are being used.
Over load is  ind icated wi th OL on the d isplay (Display > 2100).

-  Connect  the current  t ransformer PM 9245 to the PM 2521 as shown in F ig.26,  page 150.

Remark:
Before measuring, always connect the current transformer to the PM 2521 Íirst. Avoid contamination of the
coÍe-parts. The transfer factor of the PM 9245 is 1000 (100 A = 100 mA). The Írequency 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 Íacil i t ies 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 l5O).

G E N E R A L

Wi th  the  da ta  ho ld  p robe PM 9263 the  da ta  on  the  d isp lay  can be  f reezed wh i le  measur ing .  The da ta  ho ld  mode
is  va l id  fo r  a l l  func t ions  except  the  s  Íunc t ions .  In  the  s  func t ion  the  da ta  ho ld  mode swi tches  on  the  spec ia l
t r i g g e r  m o d e  ( R e f e r  t o  c h a p t e r  6 . 4 . 1 . 1 0 ) .

DATA HOLD MEASUREMENTS

-  Connect  the  da ta  ho ld  p robe PM 9263 to  the  PM 2521 asshown in  f igure  27 ,page 150.
-  Se lec t  the  des i red  func t ion  and measur ing  mode.
-  Connect  a  zero  lead to  the  0  input  o f  the  probe.

Th is  can be  done in  the  fo l low ing  ways :
.  Wi th  a  separa te  banana-p lug  lead connected  to  the  "0"  inpu t  o Í  the  probe.  Th is  lead is  no t  inc luded in

the  de l i very  o Í  the  probe.
o  Wi th  a  zero ing  c l ip -on  cab le  supp l ied  w i th  the  probe on  the  probe- r rp .

-  Se lec t  the  most  su i tab le  tes t  p in  fo r  the  probe- t ip .
-  Push the  s l ide  swi tch  (wh i te  r ing)  on  the  probe in  pos i t ion  RUNNING (away f rom the  probe- t ip ) .
-  P lace  the  probe- t ip  on  the  measur ing  spot  and measure  the  input  s igna l .
-  Push the  s l ide-swi tch ,  wh i le  measur ing  to  pos i t ion  HOLD ( towards  the  probe- t ip ) .  The da ta  on  the  d isp lay

is  now he ld  ( f reezed) .

Remark :

On ly  the  da ta  on  the  d isp lay  is  he ld .  Meanwhi le  the  PM 2521 cont inues  measur ing .
The maximum voltage between probe-t ip VSland 0 is 3OVrms.
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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).

G E N E R A L

The HF probe PM 9210 is  su i table for  measur ing HF vol tages f rom 150 mV to |5 V in  a Í requency range f rom
1 0 0  k H z  t o  1  G H z .
For HF vol tages f rom 15 V to 200 V a capaci t ive at tenuator  wi th an adjustable t ransfer  rat io  of  100:1 which
is  inc luded in the accessorv set  PM 9212.

H IGH FREOUENCY MEASUREMENTS

- Select  funct ion V-  wi th the funct ion selector .
-  Select  the manual  or  automat ic  ranging mode wi th pushbut ton 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 wi th pushbut tons UP or  DOWN.

Remark:
Avai lable ranges are:  200.00 mV

2.0000 v
20.000 v
200.00 v
2000.0 v

Onf y ranges 200 mV, 2 V and 2O Y are being used. Overload is indicated with OL on the display
(D isp lay  >  21000) .

-  Connect  the  HF probe PM 9210 to  the  PM 2521 as  shown in  Í igure  28 ,  page 150.

Remark :

To ensure rel iable 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 establ ished. A suitable earthing point

wil l  not always be avai lable in the immediate vicinity of the point to be measured. l t  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-l inear range, a cal ibrat ion chart is
supp l ied  w i th  the  probe.


