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INTRODUKTION INTRODUCTION

MM2 er et alsidigt multimeter, der kombinerer nejag-
tigheden i en digital udlaesning og en traditionel ana-
log udlaesning.

MM2 er udstyret med et 4% ciffers LED-display og et
stort drejespoleinstrument.

MM2 har funktioner, som giver det et bredt anven-
delses omréde i udviklingslaboratorier, servicevaerks-
teder, tekniske skoler og industrivirksomheder.

MM2 har felgende funktioner:

- spandingsmaling, AC og DC

- strommaéling, AC og DC

- modstandsmaling

- halvledertest

— AC-millivoltmeter med BNC tilslutning

- RMS, AVG og PEAK ved AC maélinger

- automatisk og manuel omradeskift

- to komparatorer med indbygget alarm

- medhershejttaler med volumekontrol

- automatisk indikering af enheder, kommaplacering
og dB udlesning

- HOLD funktion

- DC og AC udgange (maleforstaerker)

— tilslutning for ekstern filter ved AC

- probeindgang

- remote (option)

MM2 kan med sine funktioner og kombinationer af
disse anvendes til en lang reekke af maleopgaver, som
normalt kraever mere avanceret udstyr.
Probeindgangen udvider mulighederne til temperatur-
maling, frekvensmaling og meget andet.

The MM2 is a versatile multimeter combining the
accuracy of digital display with traditional analog
meter.

The MM2 is equipped with a 4%-digit LED display
and a large moving-coil meter.

The MM2 features a number of functions permitting
it to be used in a wide range of applications in deve-
lopment laboratories, service workshops, technical
schools and industrial enterprises.

The MM2 features the following functions:

- voltage measurement, AC and DC

- current measurement, AC and DC

- resistance measurement

- diode testing

— AC millivoltmeter with BNC connection

- RMS, AVG and PEAK in AC measurements

- automatic and manual range shifting

- two comparators with built-in alarm

- audio-monitoring speaker with volume control

- automatic indication of units, decimal point position-
ing and dB display

- HOLD function

- DC and AC outputs (measuring amplifier)

- connection for external filter in AC

- probe input

- remote (optional)

Because of the MM2’s functions and the possibilities
of combining them, it can be used for a large number
of measuring jobs which normally require more
advanced equipment.

The probe input expands the possibilities to tempera-
ture measurement, frequency measurement and a
great variety of other measurements.
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TECHNICAL DATA
DC Voltage (V=)

AC Voltage (V~)

DC Current (A=)

AC Current (A~)

Resistance (Q)

Bang &Olufsen

Range Input imp. | Resolution | Accuracy Max. input
200 mV 10 pVv + (0.03% 500 V
2V 10 MQ 100 pVv + 3 digits)
20V + 1% 1 mV + (0.05% 1000 V
200V 10 mV + 3 digits)
2000 V 100 mV
Overload protection: 1.2kV, 40 mA
Range Input imp. | Resolution | Accuracy Max. input**
200 mV 10 pVv + (1% 500 Vrms
2V 10 MQ 100 pVv + 20 digits*)| 700 Vpeak
20V 1 mV 750 Vrms
200V 10 mV 1000 Vpeak
2000 V 100 mV
* RMS: 40 ... 500 Hz (5-100% FE.S)
Overload protection: 1.2kV, 40 mA
** Max. input (DC + AC): 100 Vpeak
Range Burden volt.| Resolution | Accuracy Max. input
200 pVv <03V 10 nA +015% | 2A
2 mA <03V 100 nA + 2 digits)
20 mA <07V 1 pA
200 mA <03V 10 pA + (1.0%
2000 mA <05V 100 pA + 3 digits)
Overload protection: 1.6 A fuse
Range Burden volt.| Resolution | Accuracy Max. input
200 pv <03V 10 nA (1% 2A
2 mA <03V 100 nA + 20 digits)
20 mA <07V 1 pA
200 mA <03V 10 A + (1.5%
2000 mA <05V 100 pA + 20 digits*)
* RMS: 40 ... 500 Hz (5-100% FE.S.)
Overload protection: 1.6 A fuse
Current
Range source Resolution | Accuracy Max. input
200 kQ 1 mA 10 mQ + (0.15% 250 V
2 kQ 100 mQ + 3 digits)
20 kQ 10 pA 1Q
200 kQ 10 Q
2 MQ 100 nA 100 Q + (1%
20 MQ 1 kQ + 3 digits)

Max. open circuit voltage: <5 V (typ. 4.7 V)

Overload protection: 250 Vrms (AC/DC)
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Diode Test

AC Voltage (V~, AF)

Accuracy ()

Noise

Temperature

Calibration
Analog meter

Comparators

Analog output

3

Current
Range source Resolution | Accuracy Max. input
2V 1 mA 100 pVv + (0.15% 250V
+ 3 digits)

Max. open circuit voltage: <5 V (typ. 4.7 V)
Overload protection: 250 Vrms (AC/DC)

Range Input imp. Resolution Max. input

2 mV 1 MQ 100 nV 250 Vrms
20 mV 1pVv
200 mV 10 pVv
2V 100 pVv
20V 1 mV

For input (5-100% F.S.), Crest Factor <3

RMS: 40 - 20 kHz: = (0.1 dB + 20 digits)
20 - 100 kHz: = (0.2 dB + 40 digits)
10 - 200 kHz: + (1.0 dB + 100 digits)

AVG: 40 — 20 kHz: = (0.05 dB + 20 digits)
20 - 100 kHz: = (0.1 dB + 20 digits)
20 - 500 kHz: + (0.2 dB + 40 digits)
10 - 1MHz: £ (1.0 dB + 100 digits)

PEAK: 200 - 20kHz:+ (0.1 dB + 20 digits)
40 - 100kHz: = (0.5 dB + 100 digits)*

This data is not valid for PEAK in the 2 mV range.
* (for 20 < £ < 200 Hz, see section on “PEAK”, page 10).

Typically <15 pV
Short-circuit input

All technical data valid for the temperature range 18 ... 28°C, add 10%/°C
outside this range.

Time interval between calibrations: 1 year.

Accuracy
<3% F.S. (typ. <1.5%)

Accuracy
< x0.5% F.S.

Accuracy
DC: Voltage: 2 VFES. + (0.1% + 10 mV)
Zout: 1 kQ

AC: voltage 2 VES. + 2%

Zout: 1 kQ
Distortion (20-20 kHz): typically <0.2%
Signal/noise, A-weighted, RMS (rel. 2 V E.S.):

RANGE S/N

2 mV typ. > 55 dB
20m - 20 V typ. > 70 dB
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External Filter . Out: Voltage: 2.5 V F.S.
Zout: 1 kQ
In: Voltage: 25 V ES.
Zout: 5 kQ
Monitor amplifier Pout: 300 mW

Distortion: < 3%

Frequency response: 100 - 20K Hz (= 3 dB)
Frequency response, speaker: 120 - 10K Hz
External speaker: Z =8 Q

General
Mains supply 110 7/ 220 V AC, + 10%, 50-60 Hz
Consumption <12W
Temperature range 10-40°JC
Dimensions Width: 163 mm
Depth: 210 mm
Height: 160 mm
Weight: 3.6 kg, 8.0 Ibs
Surface Silver grey and blue matt varnish
Accessories Instruction manual

AC measurement technology
Set of leads
2 extra fuses

Subject to alteration

NETTILSLUTNING MAINS SUPPLY

MM2 er fra fabrikken monteret for 220 V AC (+10%). The MM2 is factory mounted for 220 V AC (=10%).
MM2 kan endres til drift pd 110 V AC (=10 %). The MM2 can be modified to operate on 110 V AC
Forbindelser ved bagkanten af printpladen 1 (bund- (=10%).

print) &ndres i henhold til skitse. Connections at the rear edge of PCB1 (bottom PCB)

should be changed according to sketch.

>PW i §PW !
e 2R & / v 1oV \
A 777
220 VAC 110 V AC
Netsikring ved 220 V AC: 250 mA Mains fuse for 220 V AC: 250 mA

Netsikring ved 110 V AC: 500 mA Mains fuse for 110 V AC: 500 mA
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BETJENING OPERATION

1 »ON« knap. Teendt med indtrykket knap. 1 “ON” button. On when button is depressed.

2 Funktionsomskifter. Funktion valgt med indtryk- 2 Function switch. Function selected by depressing

ket knap, gensidig udlesning.

Fra venstre mod hejre kan valges:

»V=« : DC spandingsmaling

»V~« 1 AC spaendingsméling

»mA=«: DC strommaéling

»mA~ « : AC strommaéling

»Q « : Modstandsmaéling

» —m « : Halvledertest

»V~1 Fp« AC spaendingsmaling (incl. mV)

Se igvrigt under beskrivelse.

Omrédeskift. Der kan ved alle funktioner valges
mellem »AUTO«, automatisk omradeskift, eller
»MAN«, manuel omradeskift.

I stilling »MAN« a&ndres omréde ved et tryk pa
»UP« eller »DOWN«

»UP«: et omrade op, mulighed for at méle en
numerisk hgjere vaerdi.

»DOWN« et omride ned, mulighed for at méle en
numerisk lavere verdi (bedre oplosning).

Valg af detektor ved AC malinger (»V«, »mA~ «
0g »V~LF).

»RMS« : sand effektiv veerdi
»AVG« : middelverdi
»PEAK« spidsveerdi

Detektorerne er beskrevet pa side 7.
»0«. Indgangsterminal, low.

»V/Q « Indgangsterminal, high. »
Benyttes ved folgende funktioner: »V=«, »V~« »Q«

og » _L‘_— «,

»mA« Indgangsterminal, high.
Benyttes ved strommalinger, »mA=« og »mA~ «

switch, mutual release. The following settings, left
to right, may be selected:

“V=": DC voltage measurement

“V~” . AC voltage measurement

“‘mA=": DC current measurement

“‘mA~"” : AC current measurement

“‘Q” : Resostamce measurement

“ " Dopde test

“V~AF": AC voltage measurement (incl. mV)

For further reference, see the description.

Range shifting. In all functions it is possible to
choose between “AUTO”, automatic range shift-
ing, or “MAN”, manual range shifting.

In position “MAN”, the range is changed by pres-
sing “UP” or “DOWN”.

“UP”: one range up, it is possible to measure a
higher numerical value.

“‘DOWN?”: one range down, it is possible to mea-
sure a lower numerical value (better resolution).

Detector selection in AC measurements (“V”,
“‘mA~" and “V~ AF).

“RMS” : true effective value
“AVG” : average value
“PEAK”: peak value

The detectors are described on page 7.
“0”. Input terminal, low.

“V/Q”. Input terminal, high.
Used in the following functions: “V=", “V~”, “Q”

and “ _q_ ”'

“mA”. Input terminal, high.
Used in current measurements, “mA="and “mA”.
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9

10

11

12

13

14

»LF« Indgangsterminal for »V~ F« funktion.
Max. méalevardi 20 V, men indgangsbeskyttet op
til 250 V AC/DC.

»PROBE«. Tilslutning for prober.
»V/Q « indgangen afbrydes automatisk, nar probe
tilsluttes.

Drejespoleinstrument med tre skalaer.

1: Linieer skala, inddeling 0 .. 20.

2: dBV skala med 0 dB for 1 V.

3: dBm skala med 0 dB for 1 mW i 600 Q
0,775 V).

Indikering for valgt AC detektor.
RMS, AVG eller PEAK. Indikerer kun ved AC
maélinger.

Digital display med 4% ciffer og automatisk
kommaplacering.

Automatisk indikering for maleenhed. V, mV, mA,
uA, kQ eller Q.

dB skala. Indikerer automatisk ved hjalp af lys-
dioder niveauet for 0 dB pé viserinstrumentet
(bade dBV og dBm).

Korrekt dB udlaesning fas ved at addere viserins-
trumentets dB indikering med dB verdien pa dB
skalaen.

dB skalaen er kun teendt ved AC spaendingsmalin-
ger

15 »HOLD« Nér knappen aktiveres fastfryses den

digitale udlaesning, og det valgte omrade fas-
tholdes. Viserinstrumentet viser altid aktuel male-
verdi i denne funktion. Knappen skal udleses for
at vende tilbage til normal malefunktion.

10

11.

12

13

14

15

“LF”. Input terminal for “VLF” function.
Maximum measured value 20 V, but with input
protection up to 250 V AC/DC.

“PROBE”. Connection for probes.
The “V/Q” input is automatically disconnected
when a probe is connected.

Moving-coil instrument with three scales.
1: Linear scale, division 0 .. 2.

2: dBV scale with 0 dB for 1 V.

3: dBm scale with 0 dB for 1 mW in 600 Q
(0.775 V).

Indication of selected AC detector.
RMS, AVG or PEAK. Generates indications in AC
measurements only.

Digital display with 4% digits and automatic deci-
mal point positioning.

Automatic indication of unit of measurement.
V, mV, mA, pA, kQ or Q.

dB scale. Indicates level of 0 dB on moving coil
instrument (both dBV and dBm) automatically by
means of LED’s.

Correct dB measurement is obtained by adding
the dB indication of the pointer instrument to the
dB value on the dB scale.

The dB scale is only on when measuring AC vol-
tages.

“HOLD”. When this button is actuated, the digital
readout is frozen and the selected range main-
tained. The moving coil instrument always gives
the value in this function. The button has to be
released to return to normal measuring function.
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-~ 21. Monitor/test funktion. Se iovrigt beskri-
velse.
»SET« — »UPPER LIMIT«

Med »SET« aktiveret justeres ovre greense for
monitor funktionen med »UPPER LIMIT«
Niveauet og omride udlaeses pa digital displayet.

»MON«. *

Valg af monitor/test funktionen.

Den grenne lysdiode lyser, nir det malte niveau
er indenfor »vinduet« mellem ovre og nedre
graense.

Er niveauet udenfor »vinduets, indikerer de rede
lysdioder, om det er »UPPER LIMIT« eller
»LOWER LIMIT« der er overskredet.

De rode lysdioder forbliver taendt indtil monitor
funktionen nulstilles.

»SET« - »LOWER LIMIT<

Med »SET« aktiveret justeres nedre grense for
monitor funktionen med »LOWER LIMIT<«
Niveauet og omride udleses pé digital displayet.

»RESET«

Med denne knap nulstilles monitor funktionen.
Monitor funktionen skal altid nulstilles ved star-
ten af en overvigning.

»NORMz«.
Afbryder monitor/test funktionen.

»VOLUME-«.

Styrkeregulering for indbygget forstaerker/hajt-
taler.

Haijttaler giver medhers funktion ved AC-
malinger, og alarm ved monitor/test funktion.
»INV. PULL«

Omskifter mellem monitor og test funktionerne.

Haojttaler.

»FILTER OUT/IN«
Tilslutning for ekstern filter. Indbygget omskifter.

>EXT. o «
Tilslutning for ekstern hejttaler. Afbryder for ind-
bygget hejttaler.

»AC OUT«
Analog AC udgang.

»DC OUT«
Analog AC udgang.

»REMOTE-«.
Tilslutning for fjernbetjening. Leveres som option.

Nettilslutning.
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— 21. Monitor/test function. For further reference,

see the description.

“SET” - “UPPER LIMIT".

“SET” actuated, the upper limit of the monitor
function can be adjusted by means of “UPPER
LIMIT”. Level and range are shown on the digital
display.

“MON”.

Selection of the monitor/test function.

The green LED is on when the measured level is
inside the “window” between the upper and lower
limits.

If the level is outside the “window”, the red LED’s
indicate whether it is the “UPPER LIMIT” or the
“LOWER LIMIT” which has been exceeded. The
red LED’s remain on until the monitor function is
reset.

“SET” - “LOWER LIMIT”.

With “SET” actuated, the lower limit of the moni-
tor function can be adjusted by means of
“LOWER LIMIT”. Level and range are shown on
the digital display.

“RESET”.

The monitor function is reset by means of this
button.

The monitor function should always be reset
when a monitoring operation is initiated.

“NORM”.
Disconnects the monitor/test function.

“VOLUME”.

Volume adjustment for built-in amplifier/speaker.
Speaker provides monitoring function in AC mea-
surements, and signals alarm in monitor/test
function.

“INV. PULL".

For shifting between the monitor and test func-
tions.

Speaker.

“FILTER OUT/IN".
External filter connection. Built-in switch.

“EXT. ﬂ ”.
External speaker connection. Switch for built-in
speaker.

“AC OUT™.
Analog AC output.

“DC OUT™.
Analog DC output.

“‘REMOTE”.
Remote control connection (optional).

Mains connection.
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BESKRIVELSE

Digital/analog udlaesning

Multimeter MM2 kombinerer nejagtigheden i en digi-
tal udlaesning med et traditionelt analogtvisende
instrument.

MM2 er udstyret med et 4% ciffers LED-display
(max. visning 19999) og et stort drejespoleinstrument.
Ved meget nejagtige malinger udnyttes digital udlees-
ningens store oplesning, 50 ppm af F.S. (full scale).
Udleesning pé digital displayet sker tre gange i sekun-
det.

Ved varierende signalinput f.eks. ved justeringer
udnyttes analog udlaesningen, idet et viserinstrument
er mere velegnet til at vise eksemplevis et minimum
end et digital display.

Hertil kommer, at analog udlaesningen sker kontinuert,
og derfor giver en direkte faling med signalet.

A/D konverteren i forbindelse med digital udlees-
ningen er en sakaldt »integrerende type«. Integrations-
tiden er her valgt til et helt antal 50 Hz perioder. Det
betyder, at man opnar en fremragende undertrykkelse
af 50 Hz (+ harmoniske heraf) common mode signa-
ler.

Tilferes MM2 et »signal«, som ligger udenfor det
aktuelle maleomréde, blinker digital displayet som
tegn pé »over load«. Se igvrigt under afsnittet AUTO/
MAN.

AUTO/MAN
MM2 har bade automatisk og manuel omradeskift.

Manuel omradeskift foretages ved hjalp af knapperne
»UP« og »DOWN«.

Onskes storre oplesning trykkes pa »DOWN«. Indike-
rer displayet over load skiftes til hojere omréade ved
tryk pa »UP«

Ved ohm og diodetest indikeres overload, indtil male-
ledningerne tilsluttes.

MM2’s automatiske omrédeskift finder det rigtige
omréde, sdledes at udleesningen altid ligger indenfor
9% til 100% af F.S. (1800-19999 digits).

For at undgé uenskede omradeskfit er nedre skifte-
niveau valgt til 9% i stedet for 10%. Herved opnds en
passende hysterese.

Ved DC vil den maksimale skiftetid antage ca. 1,5 sek.
Ved AC malinger kan skiftetiden veere en smule len-
gere, p.g.a. tidskonstanterne i detektorerne.

Hvis »signalet« overstiger 100% i hejeste omrade blin-
ker displayet for overload.

Ved bdde »MAN« og »AUTO« placeres komma,
udlaeses maleenhed og dB altid korrekt i forhold til
det de, MM2 befinder sig i.

Bang &Olufsen

DESCRIPTION

Digital/Analog Readout

The Multimeter MM2 combines the accuracy of a
digital readout and a traditional analog indicating in-
strument.

The MM2 is equipped with a 4%-digit LED display
(maximum readout 19999) and a large moving-coil
instrument.

In extremely accurate measurements, the great reso-
lution of the digital readout is utilized, 50 ppm of F.S.
(full scale).

The digital display generates a readout three times
per second.

When the signal input varies, e.g, when making ad-
justments, the analog readout is utilized because a
moving-coil is more suitable for indicating a mini-
mum, for example, than a digital display.
Furthermore, the analog readout is continuous, and
you are therefore always in direct touch with the sig-
nal.

The A/D converter applied in connection with the
digital readout is of the so-called “ingetrating type”. In
this case, the averaging time has been selected as a
full number of 50 Hz common mode signals (+ har-
monics thereof).

If a “signal” which is outside the actual measuring
range is fed to the MM2, the digital display will flash
to indicate “overload”. See also the section AUTO/
MAN.

AUTO/MAN

The MM2 features both automatic and manual range
shifting.

Manual range shifting is carried out by means of the
buttons “UP” and “DOWN”.

If greater resolution is required, press “DOWN?”. If the
display indicates overload, shift to a higher range by
pressing “UP”. When Q and diode testing is carried
out, overload is indicated until the measuting leads
are connected.

The MM2’s automatic range shifting device finds the
appropriate range so that the readout is always within
9% to 100% of F.S. (1800 — 19999 digits).

In order to avoid undesirable range shifts, 9% has
been selected as lower shift level rather than 10%. A
suitable husteresis is thereby obtained.

In DC, the maximum shifting time will be approx.

1.5 sec. In AC measurements, the shifting time may
be slightly longer because of the time constants in the
detectors.

If the “signal” exceeds 100% in the highest range, the
display will flash to indicate overload.

In both “MAN” and “AUTQ”, the decimal point is
always positioned, and the unit of measurement and
dB are always read out correctly in relation to the
measuring range applied by the MM2 at that time.
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SPANDINGSMALING

DC (V=)

MM2 har fem méleomrader (200 mV, 2 V, 20 V, 200
V og 2000 V (max. 1000 V)).

Fejlvisning p.fa. AC-signaler undgés ved at afskare
alle frekvenser over 3 Hz.

For at opnd en korrekt méling m& maleopstillingen
ikke belastes utilsigtet.

Der vil normalt ikke veere problemer i den forbin-
delse, da indgangsimpedansen er 10 MQ.

I hgjimpedante opstillinger er det nedvendig at korri-
gere for instrumentets belastning. F.eks. er fejlmélin-
gen ved en impedans pa 1 kQ kun 0,01 %.
Fejlmalingen kan generelt udregnes efter denne for-
mel:

Rs

Fejl i % =
Rs + 107

x 100

hvor Rs er méleopstillingens impedansen i Q.

AC (V~)

MM2 har fem méleomrader (200 mV,2 V, 20 V,

200 V og 2000 V (max. 750 V)).

Frekvensomradet er nedad begrenset til ca. 3 Hz.
P.g.a. den hgje indgangsimpedans er frekvensomradet
opad begraenset til 500 Hz (fejl <1%). Der kan dog
males op til 1 kHz med en fejl, der er <2 %.

DC/AC

Indeholder malespandingen bade AC og DC, ber man
udvise sarlig opmaerksomhed. Iszr ved hgje spandin-
ger skal man passe pa ikke at overskride de maxi-
male tilladte indgangsspeandinger.

Et TV’s boosterspeending er et godt eksempel herpa,
idet denne speending typisk bestar af 700 V DC plus
en raekke pulser med en amplitude pé ca. 500 V spids.
Instrumentet viser 700 V DC, men indgangssignalet er
storre end det max. tilladte, nemlig 1200 V mod

1000 V.

MM2 er i indgangen beskyttet mod Kkortvarig overbe-
lastning med et gnistgab, der traeder i funktion ved ca.
1400 V.

MM?2 er ved hjelp af en sikring beskyttet mod ede-
leeggelse ved vedvarende overbelastning.

Denne sikring er tilgeengelig, nar bund og sveb
demonteres (husk at fjerne nettilslutning for instru-
mentet dbnes).

NB: Sikringen skal erstattes med samme type: 40 mA
T/250 V.

Maling af hejspeending op til 30 kV kan foretages ved
tilslutning af Bang & Olufsen probe PV5.
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VOLTAGE MEASUREMENT

DC (V=)

The MM2 has five measuring ranges (200 mV, 2 V,
20V, 200 V and 2000 V (maximum 1000 V)).
Indication error caused by AC signals is avoided by
cutting off all frequencies above 3 Hz.

In order to obtain a correct indication, the measuring
equipment should not be subjected to unintentional
load.

Normally, there will be no problems in that connec-
tion because the input impedance is 10 MQ. In high-
impedance circuit it is necessary to make corrections
for the load on the instrument. For example, the indi-
cation error for an impedance of 1 kQ is only 0.01 %.
The indication error may generally be calculated
according to this formula:

Rs
Rs + 107

Error in % = x 100

in which Rs is the circuit impedance in Q.

AC (V~)

The MM2 has five measuring ranges (200 mV, 2 V,
20V, 200 V and 2000 V (maximum 750 V)).

The frequency range is limited at the lower end to
approx. 3 Hz. Because of the high input impedance,
the frequency range is limited at the upper end to
500 Hz (error <1%). However, it is possible to mea-
sure up to 1 kHz with an error margin <2 %.

DC/AC

Special care should be taken if the measurement vol-
tage includes both AC and DC voltages. At high vol-
tages in particular, be careful not to exceed the maxi-
mum input voltages allowed. The booster voltage of a
TV is a good example in point because this voltage
typically consists of 700 V DC plus a number of
pulses with a peak amplitude of approx. 500 V.

The instrument indicates 700 V DC but the input sig-
nal is greater than the permitted maximum, i.e.,

1200 V as against 1000 V.

The MM2 has input protection against brief overloads
by means of a spark-gap which starts operating at
approx. 1400 V.

The MM2 is protected against destruction due to last-
ing overloads by means of a fuse. This fuse is acces-
sible when the base and the blue cover are dismount-
ed (remember to unplug the mains connection before
opening the instrument).

NB: the fuse must be replaced with one of the same
type: 40 mA Slow/250 V.

Measurement of high voltage may be caccied out by
connecting the Bang & Olufsen probe PV5.
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STROMMALING

DC/AC

Strommaling foretages ved at konvertere strommen til
en spaending. Stremmen feres gennem en modstand,
som shunter indgangen.

Man skal ved stremmaling veere opmeaerksom p4, at
maéleopstillingen kan blive belastet utilsigtet.
Korrekt maleresultat opnés ved at tage hensyn til
dette forhold.

Maler man pa en stromgenerator, optreeder der ikke
nogen malefejl.

Men méler man pa et kredsleb, som er styret fra en
spaendingsgenerator, er situationen anderledes.

Vs — generatorspanding
R1 - belastningsimpedans
Rs - shuntmodstand

I - strom

Ideelt males I = Vs/R1 (Rs = 0).

I praksis males I = Vs/R1 + Rs.
Fejlen i % er Rs/R1 x 100.

Den korrekte strom beregnes som folger:
Isand = Imalt x (1 + Rs/R1)

Rs atheenger af det valgte maleomrade.

Bang &Olufsen

CURRENT MEASUREMENT

DC/AC

Measurement of current is carried out by converting
the current into a voltage. The current is led through
a resistor which shunts the input.

When carrying out current measurements, please note
that the measuring equipment may be subjected to
unintentional load.

A correct measurement is obtained when taking this
condition into a account.

If the measurement is carried out on a current gene-
rator, no indication error will occur.

However, if the measurement is carried out on a cir-
cuit controlled by a constand-voltage source, the situa-
tion is quite different.

Vs - generator voltage
R1 - load impedance
Rs - shunt resistor

I - current

The ideal measurement is I = Vs/R1 (Rs = 0).

The practical measurement is I = Vs/R1 + Rs.
The error in percent is Rs/R1 x 100.

The correct current is calculated as follows:
Itrue = Imeasured X (1 + Rs/R1)

Rs depends on the measuring range selected.

Omrédde  200pA| 2mA | 20mA | 200mA| 2000mA  Range 200pA| 2mA | 20mA | 200mA | 2000mA
RsiQ ca. 1000 | 130 | 30 | 120 | 020 RsinQ, 1000‘ 130 ‘ 30 ’ 1.20 ‘ 0.20
approx.

Eksempel: Vs = 5,0 V, R1 = 47 Q og méleomrade

200 mA med Rs = 1,2 Q.

Den sande strem er 106,38 mA.

Den aflaeste strem er 103.73 mA, fejlméling 2,5 %.
Valges 200 mA omradet bliver afleesningen 105,9 mA,
fejlmaling 0,45 %.

Fejlen bliver mindre fordi Rs er mindre ved det hejere
omrade.

Dette kan udnyttes, sdledes at man vealger et omréde,,
hvor kompromiset mellem fejlmaling og anvendelig
oplesning er bedst.

Har men behov for at male sterre stromme end 2 A,
kan Bang & Olufsen probe PC6 udvide omradet op til
20 A.

Example: Vs = 5.0V, R1 = 47 Ohm and measuring
range is 200 mA with Rs = 1.2 Q.

The true current is 106.38 mA.

The measured current is 103.73 mA, indication error
2.5%.

If the 2000 mA range is selected, the indication will
read 105.9 mA, indication error 0.45%.

The error is smaller because Rs is smaller in the hig-
her range.

This may be exploited by selecting a range in which
the compromise between indication error and appli-
cable resolution is best.

If measurement of currents greater than 2A is requi-
red, Bang & Olufsen probe PC6 can expand the range
up to 20A.
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Stremindgangen er beskyttet mod overbelastning.
Bliver indgangsspaendingen for hgj, serger et sik-
ringskredsleb for, at spendingen over indgangen
begrenses til ca. 2 V.

Hvis stremkapaciteten i malepunktet ligger over de 2
A, springer beskyttelses sikringen i indgangen.
Denne sikring er tilgaengelig, nir bunden demonteres
(husk af fjerne nettilslutning for instrumentet abnes).

NB: Sikringen skal erstattes med samme type:
1,6 A-T 250 V.

MODSTANDSMALING/HALVLEDERTEST

Alle mélinger i disse funktioner foregir efter kons-
tantstremsprincippet.

Milestrommen er 1 mA, 10 pA eller 100 nA afhaengig
af det valgte omrade.

For ikke at beskadige halvlederstrackninger, forspeendt
i spaerreretningen, er EMK’en (tomgangsspandingen)
begranset til ca. 4,7 V (<5 V).

Milestrommen er altid 1 mA ved halvledertest. Den
maximale malevardi er 2 V, hvilket giver mulighed
for at méle pé f.eks. darlingtontransistorer.

NPN
transistor

Dioder

|

|
via +‘ via
. i

o?— 0

|

Bade ved modstandsmaling og halvledertest slar vise-
rinstrumentet i bund og digital displayet blinker, nir
indgangen er &ben (instrumentet indikerer uendelig
stor modstand).

AC SPZANDINGSMALING

(V~LP)

MM2 adskiller sig i denne funktion fra andre multi-
metre.

Folsomheden er udvidet, sdledes at instrumentet ogsa
kan anvendes som AC millivoltmeter.

Det folsomste omrade er 2 mV F.S. (oplesning 100
nV), og det hojeste omrade er 20 V E.S.

Indgangen er beskyttet optil 250 V DC eller 250 V
AC.

Forstarkerkredslobet er meget stojsvagt.

Stejen er pé trods af den store bandbredde

(>1,5 MHz) begraenset til ca. 15 uV, refererende til
indgangen ved 2 mV F.S.

Det betyder, at displayet viser ca. 30-50 digits med
indgange kortsluttet. Det giver dog sjeldent anledning
til fejl, idet stejen skal adderes »kvadratisk« til input
signalet.

The current input has overload protection.

If the input voltage becomes too high, a protection cir-
cuit limits the voltage across the input to approx. 2V.
If the current capacity is above the 2A at the point of
measurement, the protective fuse in the input blows.
This fuse is accessible when the base is dismounted
(remember to unplug the mains connection before
opening the instrument).

NB: This fuse must be replaced with one of the same
type: 1.6 A Slow / 250 V.

RESISTANCE MEASUREMENT/DIODE TEST

All measurement sin these functions are carried out
acccoing to the constant-current principle.

The measuring current is 1 mA, 10 pA or 100 nA
depending on the range selected.

In order not to damage the diode stretch with reverse
bias, the emf has been reduced to approx. 4.7V

(<5 V).

The measuring current is always 1 mA in diode tests.
The maximum measured value is 2V, which permits
measurement on Darlington transistors, for example.

PNP
transistor

vin
|

Both when carrying out resistance measurements and
diode tests, the pointer instrument indicates maxi-
mum deflection, and the digital display flashes when
the input is open (the instrument indicates infinitely
great resistance).

AC VOLTAGE MEASUREMENT

(V~AP)

The MM2 differs from other multimeters in this func-
tion.

The sensitivity has been expanded so that the instru-
ment can also be used as an AC millivoltmeter. The
most sensitive range is 2 mV F.S. (resolution 100 nV),
and the highest range is 20V E.S. The input is pro-
tected up to 250V DC or 250V AC.

The amplifier circuit generates very little noise.
Despite the large bandwidth (>1.5 MHz), the noise
has been limited.to approx. 15 uV, with reference to
the input at 2 mV E.S.

This means that the display indicates approx 30 to 50
digits with the input short-circuited. However, this
rarely causes error because the noise and the input
signal have to be added “squared”.
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Eksempel:

Omrade: 20 mV
Vin: 10.000 mV
Stej: 0,050 mV

Display visning = ¥/10% + 0,052 = 10.000 mV

Heraf ses: Nar input signalet er vaesentlig storre end
stojen, er fejlen si lille, at den ikke ses péd udlees-
ningen.

Har man behov for at male sterre spandinger end

20 V i denne funktion, kan man benytte en 1:10 probe
(oscilloskopprobe). Spendingsomradet udvides her-
med til 200 V. Da indgangsspeandingen er delt med
10, skal udleesningen ganges med 10 for at fa det kor-
rekte maleresultat.

RMS/AVG/PEAK

MM2 er udstyret med tre forskellige AC detektorer.
Det giver mulighed for at fi en reekke oplysninger om
det mélte signal.

RMS (Root Mean Square) giver et udtryk for signalets
effektive veerdi:

o 1 T 2
VRMSA-/T SO E(tﬂ dt

er det matematiske udtryk for RMS.

I praksis er RMS et udtryk for energiindholdet i sig-
nalet, forstiet saledes, at en RMS spending pé f.eks. 1
V afseetter samme varmemaengde i en given mod-
stand som en DC spending pa 1 V.

Tidskonstanten (C) er ca. 50 mSec.

PEAK (spids) maéler spidsverdien i signalet.

For at kunne male bade den positive og negative
spidsveerdi, méler kredslobet spidsverdien af det
numeriske signal.

Opladetidskonstanten er valgt til 1,2 mSec. og aflade
konstanten er valgt til 250 mSec..

Disse tidskonstanter ligger taet opad vardierne for
Quasi-Peak detektoren.

Pga. de valgte tidskonstanter i »PEAK«detektoren,
kommer der en fejl i udlaesningen for f <200 Hz.
Denne fejl er forudsigelig, og forhejer man den
aflaeste veerdi efter nedenstiende kurve, forbedre nej-
agtigheden til = (0,1 dB + 20 digits):

Bang &Olufsen

Example:

Range: 20 mV
Vin: 10,000 mV
Noise:  0.050 mV

Display indication = ¥/10% + 0.052 = 10,000 mV

This indicates that when the input signal is consider-
ably greater than the noise, the noise is so insigni-
ficant than it cannot be seen on the readout.

If measurement of voltages greater than 20 V is
required in this function, you may use a 1:10 probe
(oscilloscope probe). That will expand the voltage
range to 200 V. Since the input voltage is divided by
10, the readout has to be multiplied by 10 in order to
obtain the correct measurement.

RMS/AVG/PEAK

The MM2 is equipped with three different AC detec-
tors.

This permits obtaining a number of different informa-
tion on the measured signal.

RMS (Root Mean Square) expresses the effective
value of the signal:

T 2
VRMSZ-/’II‘ SO E(tﬂ dt

is the mathematical expression of RMS.

In practice, RMS in an expression of the energy con-
tent of the signal in the sense that an RMS voltage of
for example 1 V gives off the same amount of heat in
a given resistor as a DC voltage of 1 V.

The time constant (C) is approx. 50 mSec.

PEAK measures the signal’s peak value. In order to be
able to measure both the positive and the negative
peak value, the circuit measures the peak value of the
numerical signal.

The charging time constant has been selected at 1.2
mSec, and the discharging time constant at 250 mSec.
These time constants are very close to the values of
the Quasi-Peak detector.

Because of the time constants selected for the
“PEAK” detector, there will be an error in the readout
for £ < 200 Hz.

This error is predictable, and if the read value is inc-
reased in accordance with the below curve, the accu-
racy is increased to +/- (0.1 dB + 20 digits):
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Korrektion for »PEAK« (20-200 Hz)

En nermere beskrivelse omkring brug og valg af
RMS/AVG/PEAK, findes i Bang & Olufsen’s
»AC maéleteknik«.

MONITOR/TEST

MM2 er udstyret med to indbyggede komparatorer.
De kan anvendes til bla. overvagning ((MONITOR«)
og til sortering/test >TEST<).

Monitor

1 Velg et pasende méleomrade og stil instrumentet i
»MAN«,
»MONITOR« fungerer i samtlige funktioner. Kom-
paratorerne er konstrueret siledes, at de overvager
i procent af »Full Scale«. D.v.s. at en graense pa 18,2
Vi 20 V omradet, er 182 mV i 200 mV omradet.
Derfor er det vigtigt, at der ikke skiftes omrade
efter justering af greenserne.

2 Fastlaeg overste grense ved at indtrykke »SET«
knappen og justere pid »UPPER LIMIT.
Digital displayet viser greensen, sdleenge »SET« er
indtrykket.
Bade den evre og nedre graense kan stilles fra —
F.S. til +F.S.
Benytter man monitor/test funktioner ved AC skal
man sikre sig at graenserne er justeret til positive
veerdier.

3 Fastleg nederste graense tilsvarende ved hjlp af
»SET« og »LOWER LIMIT«

4 Monitorfunktionen aktiveres ved at indtrykke
»MON«,
Ligger malevardien mellem de to graenser, er den
grenne lysdiode tendt.
Overskrides den ovre graense, taendes den rode lys-
diode »UPPER LIMIT<, og tilsvarende ved den
nedre greense »LOWER LIMIT«

F

75 100 150 200 [Hz]

Correction for “PEAK” (20 - 200 Hz)

Description in greater detail of the use and selection
of RMS/AVG/PEAK is given in Bang & Olufsen’s
“AC Measurement Technology«.

MONITOR/TEST

The MM2 is equipped with two built-in comparators.
These can be used for e.g. monitoring (“MONITOR”)
and for sorting/testing (“TEST”).

Monitor

1 Select a suitable measuring range and put the ins-
trument on “MAN”.
“MONITOR” will operate in all functions. The com-
parators have been designed so as to monitor in
per cent of “Full Scale”. This means that a limit of
18.2 V in the 20 V range is 182 mV in the 200 mV
range. It is therefore important not to shift ranges
after adjustment of the limits.

2 Set the upper limit by depressing the “SET” button
and adjust by means of “UPPER LIMIT”. The digi-
tal display indicates the limit as long as “SET”
remains depressed.

Both the upper and lower limits can be adjusted
from - F.S. to + F.S.

If the monitor/test function is utilized in AC mea-
surements, make sure that the limits are adjusted
to positive values.

3 Set the lower limit similarly by means of “SET”
and “LOWER LIMIT”.

4 The monitor function is actuated by depressing
“MON”.
If the measured value is between the two limits,
the green LED will be on.
The red LED “UPPER LIMIT” will go on if the
upper limit is exceeded, and “LOWER LIMIT” will
go on if the lower limit is exceeded. The red LED
which is first actuated remains on even when the
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Den rede lysdiode, der aktiveres forst, forbliver
teendt, selvom méleverdien igen kommer indenfor
grenserne. Den anden rede og den grenne lysdiode
blokeres i denne situation, saledes at man bevarer
informationen om, hvilken grense, der forst blev
overskredet.

Samtidig med overskrifelsen af »UPPER-« eller
»LOWER LIMIT« heres et akustisk alarmsignal
(ca. 5 sek.). Lydstyrken reguleres med »VOLU-
MEN-«.

5 Monitor funktionen skal nulstilles for en overvagn-
ing ved at aktivere »RESET«.

Eksempel:

Monitorfunktionen enskes anvendt til overvagning af
en periodisk fejl.

Spaendingen i malepunktet skal ligge mellem 10,0 og
125 V.

MM2 stilles i "MAN«, og 20 V omrédet vealges.
»UPPER LIMIT« justeres til 12,5 V.

»LOWER LIMIT« justeres til 10,0 V.

»MON« knappen aktiveres og overvagningen er ind-
ledt.

Bang &Olufsen

measured value has returned to a value within the
limits. The other red LED and the green LED are
blocked in this situation so that you retain the
information regarding which limit was first ex-
ceeded.

Simultaneously with the exceeding of the “UPPER
LIMIT” or the “LOWER LIMIT”, an acoustic alarm
signal will be given (for approx. 5 sec.) The
volume is adjusted by means of the “VOLUME”
button.

5 The monitor function should be reset before initiat-
ing a monitoring operation by actuating “RESET”.

Example:

You wish to use the monitor function for monitoring a
periodic failure.

The voltage at the measuring point should be be-
tween 10.0 and 125 V.

Put the MM2 on “MAN” and select the 20 V range.
Adjust “UPPER LIMIT” to 125 V.

Adjust “LOWER LIMIT” to 10.0 V.

Actuate the “MON” button, and the monitoring opera-
tion has been initiated.

ALARM

-—

L
-20 0

Test

1 Valg af maleomrade og justering af greenser foregér
som ved »MONITOR«.

2 Valg af »TEST«funktionen foregar ved at ind-
trykke »MON« og traeekke »TEST PULL« i yderstil-
ling.

Nar indgangssignalet er mellem de to graenser akti-
veres den akustiske alarm.

Lysdioderne »folger« indgangsssignalet og de
latsches ikke, derfor er det ikke nedvendigt at
bruge »RESET<«

»TEST«funktionen er velegnet til sortering af
komponenter.

Eksempel:

Sortering af modstande.

Nominel vaerdien er 15 kQ +109%.

Sorteres til 15 kQ +2%.

Maleomradet valges til 20 kQ.

»UPPER LIMIT« justeres til 15,300 kQ (+2 %).
»LOWER LIMIT« justeres til 14,700 kQ (-2 %).

V224

| |
10 125

Test

1 Selection of measuring range and adjustment of
limits is carried out as under “MONITOR”.

2 Selection of the “TEST” function is carried out by
depressing “MON” and pulling “TEST PULL” to its
extreme position.

When the input signal is between the two limits,
the acoustic alarm is actuated.

The LED’s “follow” the input signal and they are
not latched. Consequently, it is not necessary to
use “RESET”.

The “TEST” function is suitable for sorting compo-
nents.

Example:

Sorting of resistors.

The nominal value is 15 kQ +10%.

Sorted to 15 kQ + 2%.

Adjust “UPPER LIMIT” to 15.300 kQ (+2%).
Adjust “LOWER LIMIT” to 14.700 kQ (-2%).

ALARM

— -

-
/N 20K0
147 153
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Den akustiske alaram giver her brugeren mulighed
for at koncentrere sig om maleobjektet, da det ikke er
nedvendigt at se pa instrumentet.

»CONTINUITY TEST« er et andet eksempel pa, hvad
TEST-funktionen kan anvendes til. Her drejer det sig
om at finde kortslutninger eller afbrydelser.

»UPPER LIMIT« justeres her til feks. 10 Q og »LOW-
ER LIMIT« til en negativ veerdi. Alarmen forteller pa
denne made, nar der er forbindelse (<10 Q).

Monitor/test

Probeindgangen kan ogsé anvendes i forbindelse med
»MONITOR« og »TEST« funktionerne.

F.eks. temperatur overvagning ved hjelp af probe
PT5.

»MONITOR« og »TEST« funktionerne afbrydes ved at
indtrykke »NORM«.

PROBER

Probeindgangen kan tilsluttes forskellige prober.
F.eks. temperaturprobe og frekvensprobe.

Ben 1:
Ben 2:
Ben 3:
Ben 4:
Ben 5:
Ben 6:
Ben 7:

Stel (signal) 4
+15 Volt 1
Stel (power)

-15 Volt =
Stremgenerator (Q)

»HOLD«

o

Prober fungerer i funktionerne »V =« »V ~« »Q« og
»

»V/Q « terminalen afbrydes automatisk, nér der til-
sluttes en probe.

»HOLD« funktionen er fort ud i probeindgangen.
Nér ben 7 laegges til stel (ben 4), bringes MM2 i
»HOLD MODE-«.

NB: Spendingen pé ben 7 ma ikke overskride inter-
vallet 0 - +5 Volt.

Det er muligt at fremstille sine egne prober til spe-
cielle formal, nér felgende forhold overholdes:

— +15 Volt, max. 50 mA.

- signalstel skal veere stromles (ben 2)

- returstremme skal ga i stel (ben 4)

Signalindgang 2
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In this case the acoustic alarm permits the user to
concentrate on the objuct under measurement since it
is not necessary to observe the instrument.

“CONTINUITY TEST” is another application for
which the TEST function can be used. In this case
the objective is to find short-circuits or broken con-
nections.

For this application, the “UPPER LIMIT” is adjusted
to 10 Q, for example, and the “LOWER LIMIT” to a
negative value. In this way the alarm indicates whe-
ther or not there is connection (< 10 Q).

Monitor/test

The probe input may also be used in connection with
the “MONITOR” and “TEST” function.

An example could be temperature monitoring by
means of probe PT 5.

The “MONITOR” and “TEST” functions are discon-
nected by depressing “NORM”.

PROBES

Various probes may be connected to the probe input.
A temperature probe and a frequency probe, for
example.

Pin 1:
Pin 2:
3 Pin 3:
Pin 4:
Pin 5:
Pin 6:
Pin 7:

Signal input

Ground (signal)

+ 15 Volt

Ground (power

- 15 Volt

Current generator (Q)
“HOLD”

(€]

-

Probes may be used in the functions “V=", “V~”,
“Q ” and “ . ”'

The “V/Q” terminal is automatically disconnected
when a probe is connected.

The “HOLD” function is extended to the probe input.
When pin 7 is short-circuited to ground (pin 4), the
MM2 is put into “HOLD MODE”.

NB: The voltage at pin 7 must not exceed the inter-
val 0-+5 Volt.

You may make your own probes for special purposes
if the following conditions are observed:

-+ 15 Volt, maximum 50 mA.

- ground (signal) must be without any current (pin 2)
- return currents must pass to ground (pin 4)
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EKSTERN FILTER

Ved AC malinger kan det vaere onskeligt at indkoble
frekvensfiltre, f.eks. 20 Hz...20 kHz béndpasfilter.
Filter tilslutning findes pa bagpladen.

DIN-stikddsen har indbygget omskifter, saledes at fil-
teret automatisk indkobles, nér stikket tilsluttes.

Ben 1: Filter OUT (Zout = 1 kQ)
Ben 2: GND

Ben 3: Filter IN (Zin = 5 kQ)
Ben 4: +15 Volt

Ben 5: -15 Volt

Signalniveauet er ca. 2,5 V ved F.S. i samtlige
omrader.

Bang &Olufsen

EXTERNAL FILTER

When carrying out AC measurements it may be desir-
able to apply frequency filters, e.g, a 20 Hz .. 20 kHz
band-pass filter.

The filter connection is located on the rear plate.

The DIN socket has a built-in switch so that the filter
can be engaged automatically when the filter is
plugged in.

Pin 1: Filter OUT (Zout = 1 kQ)
Pin 2: GND

Pin 3: Filter IN (Zin = 5 kQ)
Pin 4: + 15 Volt

Pin 5: - 15 Volt

The signal level is approx. 2.5 V at E.S. in all ranges.

—L ’ l_ MMz
L 23
Yo
T
?
Lo__
OUTPUTS OUTPUTS
AC - 0OUT AC - OUT

AC-udgangen kan anvendes som maleforstaerker.
AC-udgangen afgiver i alle omrader 2 Volt ved F.S.

The AC output may be used as a measuring amplifier.
The AC output produces an output of 2 Volt at F.S. in
all ranges.

Rance 2mV | 20mV [200mV| 2 V 20V 200V | 750V
AC-0UT 2V 2V 2V 2V 2V 2V 2V
Ampl. +60dB | +40dB | +20dB | 0dB | -20dB | -40 dB | -60 dB

AC-udgangen er velegnet til permanent oscilloskop til-
slutning. Oscilloskopet kan pa denne made altid sté i
samme spendingsomrade.

DC - OUT

DC-udgangen afgiver i samtlige funktioner 2 Volt ved
FS.

Ved »V =« og »mA« er fortegnet ogsé indeholdt i sig-
nalet, sdledes at spendingen ligger mellem -2 Volt og
+2 Volt.

I alle andre funktioner er spandingen mellem 0 og
+2 Volt.

Dc-udgangen kan anvendes til en reekke forskellige
formal, bla. tilslutning af en X-Y skriver.

The AC output is suitable for permanent oscilloscope
connection. In this way the oscilloscope can always
remain in the same voltage range.

DC - OUT

The DC output produces an output of 2 V at E.S. in
all ranges.

In “V="and “mA” the sign is also included in the sig-
nal such that the voltage has a value between -2 Volt
and +2 Volt.

In all other functions, the voltage has a value between
0 and +2 Volt.

The DC output can be used for a number of different
purposes, e.g., for connectiion of an X-Y printer.
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MEDHOR

Den indbyggede forstaerker og hejttaler har to funktio-
ner.

1: Alarm ved monitor/test funktionen.

2: Medher ved AC-mélinger.

Medhers funktionen giver samme output ved F.S. i
samtlige omrader, ca. 300 mW.

Lydstyrken kan reguleres med styrkepotentiometret
pé forpladen, »VOLUME«.

Ekstra hejttaler kan tilsluttes via stikdasen pé bagpla-
den. Hojttaler impedansen bgr vaere mindst 8 Q for at
sikre optimal lydgengivelse.

REMOTE

MM2 er forberedt for indbygning af fijernkontrol.
Med fiernkontrollen er det muligt

- at styre omradeskift p4 MM2 (men ikke funktions-
skift).

- at vaelge mellem remote/lokal

- at benytte den interne spandingsforsyning til
ekstern styrelogik (max. 50 mA).

- at udnytte monitor/test funktionen, idet »UP«, »LO«,
»OK« (= de tre lysdioder) og »RESET« er fort ud i
stikket.

Signalerne fores ud pa bagpladen via et 15 polet stik:

- 8 databit til omréadestyring

- 1 bit til omskiftning mellem remote/lokal

- stel og +5 Volt

- »UP«, »LO«, »OK« 0g »RESET« signalerne fra moni-
tor/test funktionen.

Fjernkontrollen giver mulighed for sammenkobling
med diverse udstyr, f.eks. automatisk testudstyr.

Remotefunktionen leveres som option. Kit bestillings
nr. 8802076.

KALIBRERING

Alle data er garanteret i et ar efter seneste kalibre-
ring. Har man saledes et behov for at dokumentere en
stor méalengjagtighed, bor MM2 kalibreres med ét ars
mellemrum. Kalibrering kan, hvis man ikke selv rader
over en passende kalibrator som f.eks. Fluke 5100B
(grundngjagtighed <0,005%), overlades til Bang &
Olufsen. Har man ikke behov for at dokumentere den
store nejagtighed, er der intet i vejen for at bruge
MM2 over laengere perioder uden kalibrering, da
MM2 ved normalt brug vil holde sine specifikationer
vaesentligt leengere end et ar.
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AUDIO MONITORING

The built-in amplifier and speaker have two different

functions.

1: Alarm in the monitor/test function.

2: Audio monitoring in connection with AC measure-
ments.

The audio monitoring function produces the same
output at F.S. in all ranges, approx. 300 mW.

The volume can be adjusted by means of the volume
potentiometer on the front plate, “VOLUME”.

An extra speaker can be connected via the socket on
the rear plate. The speaker impedance should be at
least 8 Q in order to ensure optimum sound repro-
duction.

REMOTE

The MM2 has been designed to permit installation of
a remote-control device.
By means of the remote control it is possible

- to control range shifting on the MM2 (but not func-
tion shifting)

- to choose between remote and local

- to use the internal voltage supply for external con-
trol logic (maximum 50 mA).

— to use the monitor/test function, because “UP”, “LO”,
“OK” )= the three LED’s) and “RESET” are exten-
ded to the plug.

The signals are led to the rear plate via a 15-pin plug:

- 8 data bits for range control

- 1 bit for shifting between remote and local

- chassis and +5 Volt

- “UP”, “LO”, “OK” and “RESET” signals from the
monitor/test function.

The remote control permits combination with other
equipment, e.g., automatic testing equipment.

The remote control function is optional. Kit part no.
8802076.

CALIBRATION

All data specifications are guaranteed for one year
from the latest calibration; so if you need to document
great measuring accuracy, the MM2 ought to be calib-
rated at one-year intervals. If you do not have a sui-
table calibrator at your disposal, e.g, a Fluke 5100 B
(basic accuracy <0.005%), you may let Bang & Oluf-
sen do the calibration. If you do not need to document
such great accuracy, you may certainly use the MM2
for longer periods without calibration. With normal
usage, the MM2 will comply with its specifications for
a considerably longer period than a year.
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Bang &Olufsen

BLOKDIAGRAM BLOCK DIAGRAMS
REMOTE
PW1 PW3
C
mA CURRENT PSU psu [ | © | conTROL REMOTE | < oC
© SHUNTS [ | e [ (ANAY Ly DATA C:I (OPTION) : roeie N out
O — | 1C303
1C106 1C103 1C101, 102, 109,
110 ﬁ 1C305. 306. 307, 308, 309
V-1
x1/x10 METER- METER
1c108 DRIVER
v/n 10MN ™\ ocC
ATTEN LPF 1cio7 1C303
CHOPPER AC
o ld oy ]
N\ UP r
i o NORM| | LO.o | COMPARA- : EXT
PROG r_‘ TORS ALARM [ Pa l(]o HT
. !
CS%RLTRECT LF Ve T I 1C301,302. 304 ! 16390
303 |
1C104. 105 ’—\ : PW3A -,
—_— J— — .
\ L—i
PW5 - ]
x1/x10/x100 —
F - PW2 sz.o .
ATTEN PEAK e VOLUME
o2 ADC + X-TAL DECODER
1cs01 TCo0s, <« DRIVER 0sC +DRIVER
S505A 5
% l 1C202, 1C201 l
203
| o Lo |
AVG DISPLAY (INFO) l LOWER dB)
LIMIT
AVG+PEAK 1C503
B FWR RMS
ul A
i ‘ 1C502
‘ | x RMS
L ‘ TC504+ 505
FILTER AC OUT
STIKFORBINDELSER CONNECTIONS
PCB1 PCB3A
PL 101 PL 503 PL 309 - “‘HT”
PL 102 PL 301 PL 391 - PL 303
PL 103 PL 504
PL 104 PL 201
PL 105 PL 203 PCB4
PL 106 PL 309 PL 401 - PL 306
PL 402 - PL 307
PCB2
PL 201 PL 104 PCB5
PL 202 PL 511 PL 501 - “LF-INPUT”
PL 203 PL 105 PL 502 - PL 302
PL 204 PL 305 PL 503 - PL 101
PL 504 - PL 103
PL 505 - “FILTER”
PCB3 PL 506 - PL 510
PL 301 PL 102
PL 302 PL 502
PL 303 PL 391 PW5A
(PL 304 “REMOTE”) PL 510 - PL 506
PL 305 PL 204 PL 511 - PL 202
PL 306 PL 401 PL 512 - PL 308
PL 307 PL 402
PL 308 PL 512
PL 309 PL 106
PL 310 “METER”
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SERVICFANVISNING FOR MUILTIMETER MM2

JUSTERING/KALTBRERING

MM2 er konstrueret til lang tids drift uden vedligeholdelse og
justering.

Alle data er garanteret i et ar efter seneste kalibrering. Har
man sdledes et behov for at dokumentere en stor mialeneojagtighed,
bor MM2 kalibreres med et drs mellemrum. Kalibrering kan, hvis
man ikke selv rader over en passende kalibrator som f£.eXks. Fluke
5100B (grundngjagtighed < 0,005 %), overlades til Rang & Oluf-
sen. Har man jikke behov for at dokumentere den store nejagtighed
er der intet i vejen for at bruge MM2 over langere pericder uden
kalibrering, da MM2 ved normalt brug vil holde sine specifikatio-
ner vasentligt lzngere end et Ar.

onsker man selv at justereskalibrere MM2, skal man vere klar
over at specifikationerne for MM2 ikke kan blive bedre end spe-
cifikationerne pé& kalibreringsudstyret. Derfor beor man undlade

at justere/kalibrere MM2, hvis man ikke rader over det rigtige
udstyr.

For pkt. 1-7 tilsluttes kalibrator "v/gq" besning.

1. Justering af A/D konverter:
Stil MM2 i “V=t og MAUTO". PAtryk 1,5000 V (* 0,006 %) og ju-
ster P201 til korrekt visning.

2. Justering af chopper forstarker:
Patryk 150,00 mV (+ 0,006 %) og juster P102 +il korrekt vis-
ning.

3. Meter ‘justering:

(For MM2 tilsluttes kontrolleres mekanisk nulpunkt) . Patryk
150,00 nV (* 0,1 %) og juster P301 til korrekt udslag.

1

4. FKontrol af 20 V, 200 V og 1000 V, DC:

Patryk 10,000 V (+ 0,006 %), check visning til 10.000 Vv =+
(* 8 DIGIT).

Patryk 100,00 Vv (+ 0,006 %), check visning til 100.00 V
{(x 8 DIGIT).-

PAtryk 1000,0 V (% 0,005 %), check visning til 1000.0 V

(* 8 DIGIT), og kontroller at gnistgabet endnu ikke er tradt
i funktion.
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SERVICEANVISNING FOR MULTIMETER _MM2

5.

For

For

Justering af stremgenerator:
SEil MM2 1 ngn, "MaAN" og valg F.S. il 200 kq.

a) R= 100,00 ka (+ 0,01 %) tilsluttes. Pl03 justeres til kor-
rekt visning (x 1 DIGIT).

) R = 10,000 ka (x 0,01 %) tilsluttes. P101 Jjusteres til kor-
rekt visning (+ 1 DIGIT).

Gentag a) og b) til begge er opfyldt. Korriger evt. for led-
ningsmodstand.

Fontrol af Y“a':
Stil MM2 i "g" aog "AUTOY.

R = 100,00 @ (x 0,01 %) tilsluttes, check visning til 100.00 @
(* 18 DIGIT).

R = 1000,0 k0 (* 0,05 %) tilsluttes, check visning til
1000,0 kO (£ 103 DIGIT).

Rontrol af " ":

R = 1,0000 ki tilsluttes, check visning £il 1.0000 V (% 18
DIGIT) .

pkt. 8 tilsluttes kalibrator til "mA" besning.

Rontrol af "ma“:

I = 100 zA (+ 0,035 %) tilsluttes, check visning til 100.00 ua
(* 18 DIGIT).

I =1mA (£ 0,035 %) tilsluttes, check visning til 1.0000 mA
(+ 18 DIGIT).

I = 10,000 mA (+ 0,035 %) tilsluttes, check visning til
10.000 mA (+ 18 DIGTT).

I = 100,00 mA (f 0,05 %) tilsluttes, check visning til
100.00 mA (* 103 DIGIT).

I = 31,0000 A (x 0,05 %) tilsluttes, check visning til
100.0 mA (X 103 DIGIT).
pkt. 9-13 tilsluttes kalibrator til BNC bssning.

Justering af AC forstarker:

21



SERVICEANVISNING FOR MULTIMETER MM2

AC voltmeter (fx. 5% DIGIT) tilsluttes TP (PW5). Kontroller at
AC voltmeter viser korrekt for 100 mV, 1KHz, sinus (% 0,06 %).
S5til MM2 i "Vir-~" og "AUTO". Patryk indgangsspanding pé BNC

besning:

V = 100,00 mV (+ 0,06 %), 1lkHz. Juster P501 ("x 1") til TP =
100,00 mVsc(E 0,10 mV).

V = 10,000 mV (+ 0,06 %), lkHz. Juster P502 ("x 10") til TP =
100,00 mV (x 0,10 mv).

Vv = 1,0000 mV (t 0,06 %), lkHz. Juster P503 ("x 100") til

TP = 100,00 mV (* 0,10 mV). o

10. Justering af RMS konverter:

MM2 stilles i "Vir~", "RMS", "MAN" og tvangsstyres i 200 mv

(-20 dB) omradet.
o
/’a) Patryk 150,00 mvV (+ 0,006 %), 1 kHz, sinus og juster P507
v £il korrekt visning (& 15 DIGIT).
i
'b) Patryk 10,00 mV (*+ 0,06 %) og juster PSO8 til® korrekt vis-
ning (+ 10 DIGIT).

Gentag a) og b) til begge er opfyldt.

11. Justering af middelvaerdidetektor:

MM2 stilles 1 "Vie-", PAVG", "MAN' og tvangsstyres i 200 nv
{~20 dB) onridet.

‘a) PAtryk 150,00 mV, 1 kHz, sinus og juster P505 til visning:
: 135,05 mv (£ 15 DIGIT).

) Sog?
| b) Patryk 10,00 mV, 1 kHz, sinus og juster P503. til visning:
9,00 mV (£ 10 DIGIT). gy v
' ( ) L

Gentag a) og b) til begge er opfyldt.

12. Justering af PEAK datektor:

MM2 stilles 1 "Vir-", YMANY, WPEAK" og tvangsstyres i 200 mv
(=20 dB) omradet.

[a) Patryk 100,00.mV (+ 0,06 %), 1 kHz, sinus og juster P511
N til visning: 141,30 mV (& 15 DIGIT).

(b) Patryk 10,00 mV (£ 0,06 %), 1 kHz, sinus og juster P50
' til visning: 14,13 mV (& 10 DIGIT).

Gentayg a) og b) til begge er opfyldt.
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SERVICFANVISNING FOR MULTIMETER MM2

13. Justering af 1 MQ attenuator:
MM2 stilles i "WLr~", WAVGY og "AUTOQYM.

Patryk 1,0000 V (f 0,06 %), 50 kHz, sinus og Jjuster C503 til
visning: 0,9000 V (+ 10 DIGIT).

14. Kontrol af wy-1:
MM2 stilles i "V-W", BRMS" og "AUTO"Y.

PAtryk 100,00 mV (* 0,06 %), 80 Hz, sinus og check visning
£il 100,00 mV (* 120 DIGIT).

Patryk 10,000 V (* 0,06 %), 80Hz, sinus og check visning
il 10,000 V (£ 120 DIGIT).

Patryk 750 V (£ 0,06 %), 80 Hz, sinus og check visning til
750,0 V (f 95 DIGIT), og check at gnistgabet endnu ikke er
triddt i funktion.

15, Justering af 10 Mg attenuator:
MMZ2 stilles i “Wv~", "RMSY og "AUTO".

Patryk 10,000 V (+ 0,06 %), 1 kHz, sinus og juster C121 til
korrekt visning (* 10 DIGIT).

Efter endt reparation/kalibrering skal MM2 hejspzndingstestes,
Testen udferes, nar apparatet igen er helt samlet og klar til

brug.

De to stikben pa netstikket kortsluttes og tilsluttes en af ter-
minalerne pa isolationstesteren. Den anden terminal tilsluttes
henholdsvis chassis og den sorte kKlemskrue.

For at undgd beskadigelser pd apparatet er det vigtigt, at begge
terminaler fra isolationstesteren har virkelig god mekanisk kon-—

takt.

Der drejes nu langsomt med spandingsregquleringen pa isolations-—
testeren indtil en spaznding pa 1,5-2 KV AC er copnidet. Her skal
den holdes i 1 sekund, derefter drejes dexr langsomt ned for span-—

dingen igen.

Der ma ikke pd noget tidspunkt under testen forekomme overslag.
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