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SECTION A1 -3 .

FUNCTIONAL DESIGNATION

The MN 124 is a compact, lightweight digitsl multimeter offering very
large utilization possibilities as de and ac voltmeter, dc and ac ammeter and ohmmeter.

Tts measurement extent (100 uV to 1.000 V de, 100 uV to 500 Vac, 100 nA to
200 pA dc and ac, 0.17: to 2 MG Y and its adapting for rack mounting with the possi-
bility to mount two instruments side-by-side, make the MN 124 equally well suited for
use in the laboratory or as bench test eguipment,

Eguipped with roded outputs and on "external trigger" position, the
ingtrument can be incorporated in an automotic measurement system with printing of the
results or transfer of these results for remote processing.

SECTION 2

QU —

GENERAL DESCRIPTICON

Packaging of the I 124 combines an attractive appearance with rugged
construction. The two units (88 mm) high, half-rack width, metallic cabinet can easily
be adapted for full-width mounting in a standerd 19-inch rack by means of optional
brackets.

For table-top operation the instrument is provided with a tilt-down stay
allowing it to be inclined for ease of reading.

The controls and indicators are very accessible and located either on the
front panel to the righit of the display window or on the rear panel (refsr to paragraph
VI.2).

Tie "fine" adjustment of the full scale cnlibration is placed on the fronit
panel 3 other adjustments are accessible on top of the instrument (see fig, + ).

The functional arrangement and the wiring on interchangeable plug-in
printed circuilt boards allow a very easy maintenonee of the instrument.
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Specifications of the MN 124 are as follows :

Display :  memorized, 4 gas tubes
Number of measuring points : 200C in steps by 1, without overrange
Polarity +  Automatic.

+ and - signs display by gas tube indicating
also the & and -~ functions.

bulb-indicated for 200 mV and 2 V dc and ac ranges
as well as for all ohmmeter ronges.

Overload

Witiout indication. for the other voltmeter ranges
nor for any ammeter range.

ee

10 zero adjustment
full scole adjustment by internal reference source
{+ 1,900 V).

Converter calibvration

Operating temperature : C to + 50°C

Storage temperature - 10 to + 70°C

ED VALUES.

3.7.1.- General specifications.

The specifications table of page 5 1indicates the warranted
values for an instrument overation at + 25°C.
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3e1.2.~ Particular specifications

Temperature coefficient of
the instrument

.
’ ~4 .
1z 10 /OC in de

-4
5 x 10 '/OC in ac

InN IN A

2 x 10_4/00 in ohmmeter

Temperature coefficient of

the internal reference source : + 5% 10-5/00

F/AN

500 V dc between interconnected
inputs of messuring circuit and
frame.

Insulation

..

Reinjected current
(on 200 mV de rango)

5 nh at + 25°C.
drift of about 100 pA/°C from O
to + 50°C,

Rejection rate

- in normal mode at 50 Hz
with 1 k¥ unbalancing

resistor, : 200 mV de : > 110 4B
2 V de : > 100 4B

20 ¥V de : 2> 70 éB

200 V de : > 60 4B

r 2 40 4B

- normal mode voltage 500 V p.p. max,

~ in serie mode

o

70 4B at 50 Hz

200 mV de s 2
: 2 30 dB at 50 Hz

other ranges

Internal triggering : 3 to 10 ¢fs

i)

External triggering H

3

8., by pulse

»»

rest level @ between O and + 0.4 V.
control cur-:
rent 1 mA

1 levil of pulaex: between 4 and 12 V
current 1 about 10 yw A

pulse duration @ 10 ns

risc time : 20 s

b) by push-button

L)

contact by closure to ground

|
|
i
|
|
|
N
|
|
|
|
. 1000 V de
|
N
N
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ind of measurcment signal

Coded outputs
a) neasurenents

b roange and funetion
indexing

Uincnsions @

tidth

Depth

Welght

e

'y

Heldght :
L
:
:

Power drain

positive pulse

rest level

available current
milse level

irternal resistance
open—circuit rise time

pulse width

Tadel By EOD o)
4 times 4 outputs

aveilnkhic curreni
T lewel

intornal resistance

2 times 4 outputs

WO level

avallable currvent
1Y level

internal resistance

88 mm (2
210 mn

250 s

ot
(o
—

3.2 ke (7 0T oz

25 Vi

»a 3 "

X3

.

.. 13

e we

o s

V

i~

N

¢

ot
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Vmax = + 0.4 V

. ¢ode, positive logic

moy = + 0,4V
mh
=+6V+0,5V

kfzrapnrox.

BaX. = + 0.4V
T

=+ 6V 4+ 0,57
kit approx.

Oo-/nuo
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type sholog-digital converte
- o pulse counter with memorized digital display and cedud outputs.

- suxiliszry circuits (oscillotor, end of measurcment...)

f

power surplies.

TROTTTTS

SN INR i e
I verhleies il

Various circuits (de amplifier and attenuator, linear rectifier or
constant current manerztor) “llow to transform the input inform~tions into
informntions compatitle with the scnmitivity of the converter (2 V dc full

-

scale, 1 nV de rusolut;on).

4.1.% . Heasurencnt of de voltnges.

ﬁ

asu res are brought to 2 ¥V de for the
full scale aitﬁer dir ctl" (2 v “ﬁpc) or by means of an amplifier
by 10 (200 oV ron c) o de attenuator by 10, 100 or 1,000 (20 V,
200 V rmd 1,000 V ran

Ga1 026~ Fonpurvaent of ac volis

The measured ac volitages nrs in o first step tronsformed
into de¢ voltoge by means of n Linear rco+'”'kr. This dc voltage
attacks then the converter either ﬁlrchly (2 Vv range) or after ampli-
Tication (200 nv r(nve) or after associction between the ottenuator
and the sarlificr in order fo obtnin 2 2 V value for full scrle at
the convertor inmut.

of de end ac currentdg,

™

he neosurevent of currents consists in measuring the
voltape drop produced ot tie termin 1s of o siunt by the passage of

the curry

ite This volioage is anplified by 2 goin of 10 in the casc
of dc currents. tor ac currents the smplification is preceded by a

ed
) BRI A
rectifving.

»‘c/o-o
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o1ede— Mensureuent of registonces.

The constunt current generater determines a certain
voltoge ot the terminals of the mecsurced resistance.
This voltage is then attenuated or —mplified following the ranges.

g el mT ey Pty
L 2 asis J..I/\.-‘*”‘,J_L\i’,lduv..L-’ unguﬁ*}R.

4.30“

The utilized converter delivers o pulsce of duration proportional to
the neasured voliage. It is constituted by one romp voltnge generator only
associsted to a couparator.

Two lineur gntes switch the comparator input seouentially first to the unknown
voltage then to the zero reference voltage. This nethod combines the simplicity
of a sinzle ranp converter and the performances of o double ramp converter since
only one comparavor is uscd.

Zero adjustment is no more neccessary and only the full scale 2djust—

wrnt using the dnternal reference source ramalns.

Conmversion coefficient of the ramp is 2 ms/V. The clock frequency
(1 1Hz) and a divider by 2 between the counter and the first decade determine a
maximwn conversion time eguel to 135 ms for 2 V applied to the input of the
instrument on the 2 V rangc.

The + 12 V voltages necessory for the sunply of the converter are
supplied from stabilized supplies with operationnl cuaplificrs of which the
rejzctlon on the supply voltnges is used,

The internal reference voltage for calibration is delivered by a

zeney diodc.

ooy i wpe
Pl 4

It dncludes four DOU'S operating in the 1.2.4.8 BCD code. In
ordcr to assure an easy reading, o parallel newmory register is disposed between
the DCU oubputs and the display tubes decodins and control circuite. Bistables
used are of the double J-¥ type, Simple RS type flip-flop controlled by o NAND
gnte are uscd for the memories composing the register.

The output levels of the mewmory controlled by the first flip-flop
of the DCU, control the emitter lines of the odd-even transistors and the output

levels ¢f the three other memories trigeer a reduced diode nmatriz.

It is dmportant o note that the counter copacity is 2,000 without

QVerrange.

The memory resister outputs are available on the rear connector of
the instrument for recording (printer, tape puncher, GtCana e

coifens
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They include :

~ o 1 MHz crystal oscillator constituting the clock of which pulses are fed
inte the counter during the conversion duration,

~ the fransfer gigncl circuit.This signcl is applicd to the nemory register
»t the cnd of each conversion

- the pelority circult, This polarity is entirely automatic.

~ the canverter trigeering circuit. (rate of 3 c/s with possible increase
to 10 c/s.). The triggering con be either sutowmntic tarQu@H the incorporated
catrble oscillator, or external by positive pulse or by acting on a push-
Tutton

;
~ the en

A4 of men
distely of

surspent cireuit. delivering te printing conirol pulse
fter the tronsfer order.

Lhe Mrenge indes
by te logic of

o cireuits. Functions and ronges positions ore coded
zse circults., These 1qfo”u:b10na, avollable on the rear

COﬁhecfor conlete thus the "measorerent'” informntions for a processing in

e Y

5 K rstoms!,

’

The power su-nliles nocesgary for the operatlon of the I 124
include following voltnges @
. + 5 V regulated - Suruly of the iuntegrotod circuits ond of the different

circuits {counter, suxilisry circuits, etc...).

o+ 105V oond ~ 16,5 ¥V non-reguloted -

Suprly of the zener diode delivering the refersnce vol-
tage. Supply of the operational anplifiers which deter-
nine the + 12 V for the input awplifier, the "multimeter
circuits ond the linear gtes of the converter.

o + 280 V non regulated -

Supply of the display tubes.

voides
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5-1 et
The ®N 124 dis shipped ready for operntion with the necessary
measuring cords, connectors ond snore fuses.
Corefully remove the instruncnt from its shipping carton.
Check the state of the case, controls and connectors for eventual
amese occured during shipment, If there is domoge, imaedintelv notify the
carrier and initlate a clain procedure.
502-—

Should it becoms necesgary to puck the instrument for shipment,
proceed as follows

Lo— After enclosing the inmstrum nt in - plastic sheet, place it in a carton
hav1nb approximntely the saue digensions

Be— Benl and place this corton 1n o l-rger, cxtra strength one allowing to
neinteln 3% with plastic gquoins,

Co= Scnl ond nark "IRaGILEM

o

The i 124 is wired bto be supplicd frowm a 220 V 4G, 50 Hz power

BOUTCC .

To conncet the instroment to o 127 VAT weins supply, it is
nccessary to adopt 1t as follows

Lo~ Howove the oerew g gtrop preventing the use of the

Bew Flace the selechor on 127 V AC

Chicclr the fuse corresponding to the chosern supply voltoge.

Conncet the power cord to the moins.

veiS s
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SECTION

coye rmust be

it also to ground.

the dnput +eﬂW1na¢u.

O

N -~ R T R
e \.«C’LU..L,_Lo EFS L N S S

oaure 51,822

©

L

Toe controls

front pmmel at the right

in

to wndersiond, and eazyv o one
Ry
0 4

TION

represents the front

c - 12 -

d btoing s cord { 2 wires + ground)
the ingtrumcnt to the moins, to comncct

hetweon this terminal (frane) and

and roar panel of the MN 124.

wernont are simple, easy
The wnin controls are located on the

3 . A

e display window and have following warkings @

DEF-OVER : Overleoad indicntor. Lignts up for the ranges and Tunctien
mentioned i table of porosraph 30441,
: One-of{ awiteh.
@ ! 7
.. . 3 - m e dig .. ‘j
: Ronge selootion within +?u Tunction mentioned by the
S N .

4 RS PR I
CAL ¢ Position ©

ERES1D

and coarth.

Orn the re

i

Jele= Sorties BCD Outputs

Pad Tv'l\,' /’_‘ .
JeZe- Entréecs-inouts

g

SR ETS Tabd
e At e

1 '\ LTy il PO
TREE-1WPUT s Leasuraront

o panel arc

)
.

»e

Wl switeh designed ZEN 1

type of currernt or voltn (&C or dc)
switch dezmigned SKR in text,

SKE 2l , "fine' cnlibration of full
ns of rresponding potentiometer,

input fervinole with sravhic svobol of ground

locnted foliowing controls

Lype conncetor
3D coded outputs
poragroph 6.%. and fig. 51 793)

connector
e dnput termir
panel,

RuC tyre conncctor

cxternal trigeering
{refer Lo prragranh 6.4.4,)
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Bxt. Int.

.s

two positiong chonge-over switch for
external or intermzl triggering sclection
/ -

(refer to paragraph 6.4.4).

No
N
o
et

int

{

I
|
-

Voltage selcctor.

100 na -~ 200 A

Puse corresponding to the supply voltage.

carth terninal

ae

terminal connected internally 1o the
yellow-black wire of the nnins cord.

Three adjustments, represcnted in figure hereunder, are

—in

accessible from the top of the instrunent. They are the adjustment of
- the anplifier gzeoro
- the reference voltape

~ the full scale [ coarse" adjustment).

Fig, 1

...... — RS- e 7 s oo 8 e e o e o e e—

Reference -
ndjustnent — - 7

-
FES— 2 f— o bt s 2L

calibration

(coarse adjustmenty ra

\

~ « Zero adjustmen

, == {200 mV).
Rote adjustement -

(% c/s to 10 ¢fs)—r
not accessitle

e

S

£ . i
from to : 8 - e B
e ..,...__.m.p. ';/ \,‘ :/' “ . \ TN y / ~

sS40/ 824

'
!
3
.
&
1

|
|
|
i
|
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Delle e

gure thet the measurcd volues are within the operating limits
of the ing tru.ont

The ¥ 124 being connscted to the supply source as described in
paragraph ©.5., get the power switch to -0l

The display tubes sholl light up immediately.
Allow the instrument to warm up for 15 rinutes before proceeding

with following checkings 3

6&3.10"‘ y

SEN awitch being positioned on 200 wV and SKE switch
on = (dc), shorten the red and block input terminnls. The readout
all indicate 000 or G0t. If this result is not obiained, adjust the
w,.fxz‘pllf‘x_{.r zero accessible on top of ithe case (see fisure 1)

64342+~ Full scale checking.

Set SEW switeh on Cil position and SHR indifferently on =
(de) or v (ne) position.

The readout shell indicate 1.S00.

If the readout is not corrcet, slightly adjust the multi-
turn potentioncter on front prnel (CAL).

The obove mentioncd adjustoent is o "fine adjustnent,

If, whatever be the reason, this calibrziion in on
shutnent, rroceed with the centering of this "{fine" adjustment by neans
of the "coarse colibrotion” potcntiomcter accessible on top of the
housing (fig.l)

Tre "refvrence adjustrent" pofentlometer accessible orn top

of 1he instrument in used ween adjusting the reference voltage (1.900 V)

with comparison o a voltagse standard.

lever touch at tris potentiometer during the calibrabion
checking because of risk to no nore dispose of a correct internal
thbFPth voltage for the ﬁaxuut 't of the instrument.

Oot/cto
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Meagurenent of de snd ac voltages,

Following the cnse, SER switch will be positioned on de (=)
or M (ac) ond SKN switch on the renge corresponding to the nensurew
nent to carry-out. Connuct the neasurcd voltage between the red and
black input terminnls, the cold peint of the neasurcd source being
connected to the black ferminnl.

Thie polarity sign (+ or -) for dec voltagus or the ac voltage
sysbol (v} is disployed on the first left tube.

The inztrunent being withoul overrange, tThe disploy is
blocked at 2,000 and it is necessarvy to switch to the unper ronge.

Overlond or 200 nV and 2 V dec and ac ronges is indicoted by
the DEP-OVER bulb.

On the 200 nV and 2 V de ronges, this bulh lights up when
the voliame tweores desiructive i1.e. respectively ot about 140V
sna between 600 and 200 V.

On the 200 nV ond 2 V oc rapegces, the bulb lights up for o
volinge of aohout 120 VY,

On the other ronges, the protection is 1,000 V in de,
500 V in ac, Jithout overlond indication.

Thus, it iz irportont o always kovp in mind that on the
1,000 V position the maximum allowable voltage in ac is 500 V.

Measvrerent of de and ac currents.

KR switch will be positioncd on = (de) or A«  {ac)
~nd SEN switch on 200 b,

Ttilizetion is ddentical to this described in poragraph

[)

It in recomunded not to overload the instrucent in current
(50 times the ranec i.e. 10 nA).

Measurcrent of resistances,

OKR switcl heing indifferently positioned on = or »v , set
SER on one of the gppropriate olmmeter ranges ;3 the sign & is
displayed oun the first, left display tube. Place the nmeasured

resistance between thetwo input terzinnls,

seaf ans
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6.4.4.- Triggering o

(LMPHENOL COX

16 ~

It is necessary to take the same cares as with a classic
miltineter for the measurerent of high resistances (parasitic noise)
low resistances ( uring cords ond contret resistance).

o
\.J&

It is recomrended, because of risk nf deterioration of the
ingtrument, nol to measure resistonces under volts

The overlond huld "DEP-CVER" lieghts up for 20 to 30 V ac
on =1l ohmmeter rarges.

rear connector.
GECTOR;.

Lo~ Internal triggering.

The two-position switen located on the reor panel will be
vlaced on the IHT, position. The MN 124 cycles then on itself at the
rote of 3 ¢/s. This rate can be inereased to 10 ¢/s. by neans of a
netentioneter shown in figure 4 page 13 .

External trigeering.

Ploce the switeh on EXT,. the MY 124 con then be friggered
in two different ways @

v o pulsc such asg defined iv poragraph 3.7.2. applicd either on
he BEC connwctor of thc rear poncl, either betwecen ground and pin
% of the AMPIENOL comnector.

-~ by rrounding pin 32 of
button,

NOL comncctor by means of a push-~

Rcar Covngctor.

In additiorn to the inscrnal and extornnal trigoering
conncetions ~nd end of mussurcment signal, the AMPHENOL connector
delivers the "measurcront! coded outputs (4 times 4 outputs)
Yfunction indexing" (4 outputo) and "range indexing! (4 outputs
Tollowing the code here after

o) Punction indexin s

r o ' SR ST T T
[ FUNCTTON r | DUIPUT S !
t et t [ 2 [ O HC 20 !
ST | 1 Léuuwx {_Neeo
| I ! } ) ! %
rooy ! é Lo ] ;
e A
P S O
p 0C P ' 1 1 v i L f
! v z ! ! !

coidues
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DEP._OVER.

SCHNEIDER MN124 _ 200 0A

2 ELECTRONIQUE @ 2000 o 8 ¢ 2000V
"> 2kl @ :

o2V a

.20V

20k

200k ® 7 w2007
M._ON M0 ® ® 1000V

&

PANNEAU AVANT — FRONT PANEL

(O

Entrees_Inputs Decl. _Tngg.

o 2207 10%0A ‘&
k |
'f

PANNEAU ARRIERE — REAR PANEL

Ind Modifications Date | Visa |Iind Modifications Date | Visa
Tolérances genérales: Traitement : o
Matiere: Fini: NOM'N'

DESl::I:STlE‘:\JNTATIONECH: o SCHNEIDER R T

MN 124
D E.P
Dessine par: Le:
Approuve par: lVérifié par: N 51 8_22 ' ‘




SCHEMA SYNOPTIQUE

BLOC DIAGRAM
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|

|

SCHNEIDER NS 51857 |
ELECTRONIQUE e

Type Désignation A %2/70 o '
B D |




SRl e

Voyant de
surcharge

Overload bulb
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