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havi ng the software version > E. 00

=

NNPDRONNDRNNDONNDON N

ww W

.

PAAARIARARARADAIRARARS

o

gooaoaaaoa zaog

5.5 SELECTI NG OPERATING MODES . ............. 10
INTRODUCTI ON . oooee e e e 3 22 it es D nCple o 1
5.5.2 Sel ecting neasurenent current ....... 11
5.5.3 Selecting the range................. 11
CHARACTERISTICS .. ..o 3 5.5.4 Sel ecting current waveform.......... 11
5.6 MEASUREMENT CYCLE . ..................... 12
1 APPLI CABLE STANDARDS . 3 5.6.1 STANDBY position.................... 12
5.6.2 OPER command . . .............uuunnnnn. 12
1.1 Safety class............ ... ... ... ... 3 P
; 5.6.3 HOLD position....................... 12
1.2 EMC conformity ....................... 3 :
. S 5.6.4 External trigger conmmand............ 12
1.3 Envi ronmental conditions............. 3 ; :
: i 5.6.5 Operating diagrams.................. 12
1.4 Mechani cal conditions................ 3 5 7 OTHER FUNCTI ONS 13
1.5 Ref erence neasurenent conditions..... 3 ’ Lo
1. 6 ReSI stance neasurenents.............. 3 5.7.1 Rel at | ve measur enment (AR) ----------- 13
1.7 | EEE-488 interface................... 3 5.7.2 Rel ative nmeasurement (AR/ R) ....... 13
%. 8 GENEF?AE?’SZI;ECH Sltg\'lf'laé{alé .................. g g ; i ﬁlnal og limts (clamping) ............ ig
.................. 7. ArIB .
3 PARTI CULAR SPECI FICATIONS ............... 4 5.7.5 Tenperature conpensation............ 13
3.1 Ceneral conditions................... 4 5.7.6 Heating nmeasurement ................. 14
3.2 RANGES . . o 4 5.7.7 ReS| stance per unit |ength nmeasurenent
3.3 ACCUMACY © v vt 4 (cabl es)
3.4 Addi tional specifications............ 4 5.8 NEASURENEI\H’ MEMORY . ........... PR 14
3.5 O her specifications................. 5 5.8.1 | mredi at e measurenment clearing...... 15
MEASUREMENT ACCESSORIES ........... 5 6. | EEE-488 AND RS 232 | NTERFACES. ... 16
1 DELIVERED WTH THE UNIT ................. 5 6.1 INTRODUCTION . .. .o 16
2 OPTIONAL ACCESSORIES .. ... ... 5 6.2 SYNTAX ... 16
6.2.1 Comand MESSagesS . . ... v vv e, 16
6.2.2 Response nmessages................... 16
I NSTRUCTI ONS BEFORE USE ........... 6 6 2 3 Detecting remote control errors. . ... 17
6.2.4 Instrunent registers, service requestl17
% HE'PI'G(R:EI NG ... g 6.2.5 Input buffer........................ 18
.................................. 6.2.6 Qutput buffer.......................18
3 I NSTRUCTI ONS BEFORE SWTCHING ON . ....... 6 6.2.7 Exception procedures................ 19
21 L OO\IT:RO_S{I ..... T g 6.2.8 Sequential and overlapped comands,
. ront panel ................. .. ... ... commands
4.2 Rear panel ..... R T 6 ignored inlocal .................... 19
4.3 Tilt handle position................. 6 6.3 UNIT REMOTE COMMANDS . .. ... 19
5 PANEL OR RACK MOUNTING .................. 7 6.3.1 Commands defi ned by | EEE- 488. 2
5.1 Panel cut-out ........................ 7 st andar d 19
5.2 Panel nmounting....................... 7 6.3.2 Specific RS-232 node commands....... 20
g L CO\"TIECt:TI 0\1? ....... Ceaurce T ; 6.3.3 Commands affecting the unit specific
. nternal current source.............. registers 20
6.2 OM 22/ OM 24 external current source..8 6. % 4 Commands af fecting working
6.3 Tenperature probe.................... 8 charact eri stics. . .........uuuu. 20
g. g ;rlfg?ertcomnld ...................... g 6.3.5 Commands affecting the measurement
. arety termnal ...................... cycle 21
6.6 Anal og output ......... ... ... ... ..., 8 6.3.6 Commands af fecting other functions.. 22
6.7 Alarmoutputs........................ 8 6.3.7 Configuration commands.............. 24
6.8 RS 232 plug.......... ... ... ... ... 8 6.3.8 Commands affecting the burst nenory. 24
6.9 3V, 10 A external source for OM22..8 6.3.9 Error conmmands . ..................... 27
OPERATION . ..... .. 9 7. MAINTENANCE. ...................... 27
1 SAFETY I NSTRUCTIONS .. .... P 9 7.1 OPENI NG THE UPPER AND LOWER COVERS . . ... 27
1.1 Safety standards conpliance.......... 9 7.2 CLOSING THE CASE . .. ... i 27
t1.hzt o Following the instructions supplied 7.3 REPLACING FUSES . ....................... 27
e 7.3.1 Power fuse.......... ... .. ... . . . ... 27
13 ﬁl/gﬁorrpanyl ng docu{rents --------------- g 7.3.2 Current circuit fuse................ 28
. ing nmeasurements .................. 7.4 PONER SUPPLY 230 VOR 115 V............. 28
%.g EZ?! t_stand abnormal forces........... g 7.5 SERVI CI NG THE BATTERY PACK (OM 22) ..... 28
. Initions .......... ... o i 7.5.1 Normal usage........................ 28
1.6 Maintenance .............. ... ... 9 7.5.2 Storage. . g ......................... 28
2 SWTCHING ON . ... 10 7.5.3 Repl acing the battery pack.......... 28
g 1 ERR%_? MIESSAGES ......................... %8 7.6 EXTERNAL PONER SUPPLY (OM 22) .......... 28
. splay ... 7.7 PERFORMANCE VERI FICATION .. ............. 28
3.2 Audi bl e warning (beep) .............. 10
4 SELECTI NG CPERATI NG CONFI GURATION . . . .- 10 8. WARRANTY.............ccooiiuiini.. 29
DECLARATION OF CONFORM TY. . ........... 30




Short operating node

You have just received the unit and two alternatives nmay appear:

1)- The unit is not configured and you have to do it as explained in
the instruction manual by progranm ng the paraneters satisfying to
your own criteria and by assigning them to one of the six
configuration keys nunbered from1 to 6. A blank sheet |ocated at the
end of the nmanual enables you to note the different configurations
chosen.

2)- The unit is configured in our works according to your own criteria
and the sheet located at the end of the manual resunes the different
configurations.

Fromthis nonent, the unit is quite easy to use:

- press the /O key and if required the O key to light the display,

- press one of the six keys nunbered from 1l to 6 which corresponds to
t he desired configuration,

- press the OPER key to start the neasurenents,

- press the STBY key to return to standby position,

- if the selected configuration includes storage of neasurenents,
press the CMkey if you wish to clear the [ast nmenorized neasurenent,

- and, for a heating neasurenent, refer to the instruction manual,
par agraph 5.7.6, page 14.



1. Introduction

The OM 22 and OM 24 are versatile m cro-ohmeters,
conbining high resolution and accuracy with ease
of use. They neasure from 0.1 pQ a 26 kQ (OM 22)
and from1l pQ to 260 kQ (OM 24) with an accuracy
of 0.03 %

Mai n applications:
- contact resistance neasurenent with or wthout

vol t age limts
(20 nV or 50 nV),

- ground continuity and cabl e resi stance
nmeasur enent s,

- inductive resi stance measur enment s in

transformers, alternators, etc.,
- quotient nmeasurenents using a current source and
external resistance standard.

The design features two mcroprocessors, offering
the follow ng advant ages:

- automatic calibration with no
adj ust ment s needed,

- automatic conpensation for stray e.mf,
- measurenent control and processing via RS 232-D
(standard) or | EEE-488 (optional) interfaces.

i nternal

The OM 22 can operate from an optional built-in
battery pack with charger.

The different versions are as foll ows:

- OM 22-1: Basic nodel (nmains supply and RS 232).

- OM 22-2: Basic nodel with battery and charger.

- OM 22-3: Basic nodel with | EEE-488 interface.

- OM 22-4: Basic nodel with battery, charger and
| EEE- 488 bus.

- OM 24-1: Basic nodel.

- OM 24-3: Basic nodel with | EEE-488 bus.

2. Characteristics
2.1 APPLI CABLE STANDARDS
2.1.1 Safety class

In accordance w th European Norm EN 61010- 1.
Category |11, pollution 2.

Rat ed vol tage: 50 V.

Not e: applicable safety instructions can be found
in paragraph 5.1.

2.1.2 EMC conformty

The uni t per f or mances neet t he st andar ds
fol |l ow ng:
Conduct ed and radi at ed di st ur bances: EN

55022/ 1994, class B.

I muni ty: EN 50082-1/1992
Radi ated: | EC 801-3/1984. Conducted: |EC 801-
4/ 1988.
El ectrostatic discharges: |EC 801-2/1991.

2.1.3 Environnental conditions

In accordance with I EC Publication 359 (national
st andar ds

NF C 42-600, DI N 43745): operating category |I.
Ref erence range:

23°C £ 1°C, relative humdity: 45 %to 75 %

Nor mal operating node:

0°C to + 50°C, relative humdity: 20 % to 80 %
non- condensi ng.

Qperating range limts:

- 10°C to + 50°C, relative humdity: 10 %to 80 %
non- condensi ng.

Limts for storage and transport:

- 30°Cto + 55°C (- 15°C to + 50°C for nmodel with
battery).

2.1.4 Mechani cal conditions

Protection according to |EC Publication 529
(national st andard
NF C 20-010): | P 40.

Vi brations: according to | EC Publication 68-2-6.
Shocks according to European Norm EN 61010- 1.

2.1.5 Reference neasurenent conditions

In accordance with |IEC Publications 359 and 485
(national standards NF C 42-630 and DI N 43751).

2.1.6 Resistance neasurenents

El ectri cal continuity and contact resistance:
tests in accordance with |EC Publication 512-2,
DI N 41640 Ch. 4.

Gound continuity: in accordance wth GAM EGL3,
ch. 61.

2.1.7 | EEE-488 interface

In accordance with | EC Publications 625-1 and 625-
2 (national standards NF C 42-910 and NF C 42-911,
DIN IEC 625-1 and DIN IEC 625-2) and Anerican
standard | EEE- 488. 2.

2.1.8 RS 232-D interface

I'n accordance with ANSI El A-232-D- 1986 standard.
2.2 GENERAL SPECI FI CATI ONS

- 11-key pad covering all operating functions.

- The RS 232-D or |EEE-488 interfaces allow

progranming (6 menorized prograns), neasurenent
processing and unit calibration from a conputer
as well as measurenment output to a printer.

- Languages available: English, French, German,
Spani sh, Italian.

- Audi ble warning (beep) of any incorrect
operation. Display of error nmessages in case of
overl oad, overrange or incorrect connections.

- Measurenent terminals duplicated on rear for
rack nmount operation.

- Al phanuneric liquid crystal display with built-
in lighting.

- Direct reading of nmeasurenent and units:
pQ, m, Q, kQ, % °C.

- 18 neasurenent ranges as described in paragraph
2. 3.

- Sel ectabl e neasurenent current:

OM 22: from 100 pA to 10 A supplied by a built-
in N-Cd battery 2.6 V, 1.8 Ah, automatically
recharged depending on its state.

OM 24: from10 pAto 1 A

- Automatic or manual range selection according to
measur ement vol tage (fixed current).

- Three operating nodes:
direct current (except with 10 A range),
pul se current,
alternate current (current flow inversion).

- Relative npde val ue read-out (AR or AR'R).

- Programming directly by nmetal type or by
tenperature coefficient offers the followng
advant ages:

automati ¢ heat nmeasurenment of the conponent
under test,

automatic conpensation of its tenperature,
either by program or by neasurenment using
pl ati num probe.

Measurenment storage on request (1 000 values
max.) with mn., max. and average values sent to
the interfaces.

Power requirenents:

230 V + 10 % 50-400 Hz (240 V + 6 % - 10 %
perm ssible).

115 V £ 10 % 50-400 Hz by internal switch.
Consumption: 20 VA max.

Op}ji Ional battery pack and charger for the OM 22
nodel .



- Dinensions: 225 mm x 88 mm x 310 mm (overall
wi dth: 275 mm wi th handl e/ support).

- Wight: 2 kg (3 kg max. wth battery and
optional | EEE-488).

2.3 PARTI CULAR SPECI FI CATI ONS

2.3.1 General conditions

Stated accuracies are expressed in £ (n %rdg + C
with

rdg = reading and C = constant expressed either as
a practical unit, or a nunmber of Representation
Unit (RU), i.e. the nunber of units of the I|ast
digit.

They apply to instrunents in the reference
conditions defined el sewhere after warmng up for
one hour.

2. 3.2 Ranges

2.3.2.1 Internal current

oM 22
Reso- Rat ed vol t age drop
Range lution Measur ement current
10 A 1A 100 mA | 10 mA 1 m 100 pA

20 m [ 0.1 po | 20 nV

20 1 uQ 200 nmv 20 nv

200 10 pQ 2V 200 mv 20 nv

2.0 O |100 puQ 2V 200 nVv | 20 nVv
20 O 1 2V 200 nVv 20 nv
200 Q 10 2V 200 nv 20 nv
2.0 kQ | 100 m 2V 200 nVv
20 kQ 10 2V
oM 24

Reso- Rat ed vol t age drop
Range lution Measur enent current

1A 100 mA 10 mA 1 m 100 pA 10 pA

20 1 uQ 20 nv

200 m2 | 10 pQ | 200 MV | 20 nV

2.0 Q | 100 uQ 2V 200 oW | 20 nVv

20 Q 1 m 2V 200 nvV | 20 nVv

200 @ 10 mD 2V 200 nv | 20 nv

2.0 kQ | 100 nD 2V 200 nvV | 20 nVv
20 kQ 10 2V 200 nv
200 kQ 10 @ 2V

Measur ement nax. capacity: 26 000 counts.

For the OM 22, this value depends on the
accunul ator charge supplying the current source,
the resistance of connection wires (especially for
ranges using 1 A and 10 A currents) and the rated
vol tage drop 2 V.

Max. open circuit voltage: 3 V, (can be limted to
20 nV or 50 nV at the terminals of the resistor to
be neasured).

2.3.2.2 External current

Rat ed range Rat ed vol tage drop
*Ref =1.0V+20% | | *Ref =0.1V+20%
0.02 Rref & 20 v
0.2 Rref 200 nmv 20 nv
2 Rref 2V 200 nVv
20 Rref 2V

- Rref = value of the reference resistor.

2.3.3 Accuracy

Rat ed vol t age Measur enent current
drop Ext er nal 10 and 1 A from0.01 to
100 mA
20 nv 0.05 %+ 5 0.05 %+ 3 0.03 %+ 3
200 nVv 0.05 %+ 3 0.05 %+ 2 0.03 %+ 2
2.0V 0.05 %+ 1 0.05 %+ 1 0.03 %+ 1

Tenperature coefficient: < 10 % of accuracy/°C.

2.3.4 Additional specifications

- Protection: a fast electronic circuit protects
agai nst current break in an inductive resistor.

- Mn. interval between measurenents:
500 ns in direct current node,
2 s in pulse current node,
3 s in alternate current node.
- Manual or aut omatic measur enent rate

progranmabl e from two measurenments per second to
one per 32 400 seconds (9 hours).

- Autoranging (fixed current):
by increasing values: > 21 000 RU,
by decreasing values: < 2 000 RU.

- Rel ative neasurenents

The unit displays:
either L = R- RO (AR,
or L =100 (R- RO) / ROin % (ARR),

wher e:

L = val ue read,

R = val ue neasured in the range sel ected,

RO = reference value which is either a value
stored or a programmed fixed val ue.

- Automatic conponent tenperature conpensation:
from - 20°C to + 130°C programmed via the

interfaces by means of a platinum probe (100 Q

at 0°C) available as an option.

Accuracy: + 0.5°C.

- Anal og out put:
0 to 2.55 Von load > 2.5 kQ,
resolution 10 nmVv (256 counts),
. interface programm ng of values displayed for O
V and 2.50 V,
accuracy: = 10 nv,
response tinme: according to neasuremnent.

Not e: values stored in the measurement nmenory can
be converted into analog signals for plotter
out put .

- Double digital conparator providing two relay
al arm outputs (one NO contact, 1 A-, 125 V~, 30
W 60 VA nmax.) programred by linmts, direction
and hysteresis.

- Current source autonony (OM 22):
10 A pulse current, min. interval: 2 hours.
1 Adirect current: 2 hours.



2.3.5 O her specifications

2.3.5.1 Trigger conmmand

Triggering measurenent burst renotely (paragraph
5.6.4) can be done by short-circuiting two
termnals at back of the wunit and using an

ext er nal uncharged contact (dry contact or
sem conduct or: 5 \'A
0.1 my).

2.3.5.2 Battery operation (OM 22)

The unit can work fromthe 12 V lead battery pack
supplied with internal charger.

Life: 2 h to 8 h depending on nmpbde and current
val ue sel ected.

Charging tine: 14 hours for a fully discharged
battery.

When the remaini ng charge reaches approxi mately 20
% the BAT synbol advises the user to recharge the
battery.

To avoid any danmge, an el ectroni c device provides
automati c di sconnection of the battery in case of
prol onged discharge. In this case, the unit stops
operating and an i medi ate recharge is necessary.

2.3.5.3 RS 232-D interface

Available at rear of the unit on a 9-pin SUB-D
femal e connector.

Interface specifications:

- Transmission rate: 300, 600, 1 200, 2 400, 4
800, 9 600, 19 200 bauds.

-b_Character format: 7 or 8 bits with 1 or 2 stop
its.

- Parity: even, odd, ignore or no parity.

- Protocol: no protocol, XOV XOFF, CTS/DIR or
printer.

- In printer node, selection of the colum nunbers
for table display (11 characters per measurenent,
two spaces between successive nmeasurements).

These paraneters are progranmed via the interfaces
and stored in battery backed nenory.

Refer to chapter 6 for full details.

2.3.5.4 |EEE-488.2 interface
Avai l abl e on a standard 24-pin plug.

The address of the wunit is entered via the
interfaces and stored in battery backed nenory.

Both IEEE and RS 232 circuits are set to the sane
potential as the trigger command.

Avai |l abl e functions:
AH1 SH1 T6 L4 SR1 RL1 PP0 DC1 DTO0 C0 E2

Refer to chapter 6 for full details.

3. Measurenent accessories

3.1 DELIVERED WTH THE UNI T

- A power cord.
- An instruction manual .

3.2 OPTI ONAL ACCESSORI ES

AN 5806-B A pair of security measurement leads, each
with a Kelvin clip, 1.20 m of wire and two
4 mm plugs

AMT 004 One measurement lead, 3 m long, with a large
Kelvin clip.

AMT 003 One measurement lead, 3 m long, with a dual
Kelvin test probe.

AN 5825 Set of 10 spare fuses.
(5x20, T 160 mA/250 V).

AN 8009 Set of 10 spare fuses.

(OM 22) (6.3 x32, F 16 A/250 V).

AN 5826 Set of 10 spare fuses.

(OM 24) (6.3 x32, F 2 A/380 V).

ER 42062-001 Protection network for alarm relay contact.

ER 48289-009 9-pin male SUB-D connector for the RS plug.

AN 5874 RS 232-D cable, 2 m long, for connection to
a microcomputer (PC-XT, PC-AT or
compatible) equipped with 25-pin male

SUB-D connector.

AN 5875 RS 232-D cable, 2 m long, for connection to
a microcomputer (PC-XT, PC-AT or
compatible) equipped with 9-pin male

SUB-D connector.

AN 5876 RS 232-D cable, 2 m long, for connection to
a printer equipped with 25-pin female

SUB-D connector.

AN 5893 RS 232-D cable, 5 m long, for connection to
a printer equipped with 25-pin female

SUB-D connector.

AN 5836 IEEE-488 cable, 2 m long.

LM 105 Software for programming and processing
measurements on microcomputer (PC-XT,
PC-AT or compatible) via the RS 232-D

interface.

Platinum probes | Different models depending on usage: please,
contact us.

AN 5883 Brackets for panel mounting.

AN 5884 3 U panel and brackets for rack mounting.

AMT 002-000 3 V, 10 A bench-type supply to replace the
current source accumulators.

AN 6901 Carrying case.




4. I nstructions before use

4.1 UNPACKI NG

The unit is mechanically and electrically checked
before dispatch. Every precaution is taken to
ensure that it reaches the user undanaged.

Neverthel ess, it is advisable to carry out a quick
check for any damage that may have occurred in
transit. |f any such damage is found it should be
reported to the shipper.

4.2 RETURN

If the wunit is to be returned, the original
packagi ng should be used and a note explaining as
clearly as possible the reasons for returning it
shoul d be i ncl uded.

4.3 | NSTRUCTI ONS BEFCRE SW TCH NG ON
Before wusing the wunit with all the necessary

safety, the user nust read carefully chapter 5
whi ch deals with safety provisions.

4.4 CONTRCLS

4.4.1 Front panel
(Exanpl e: OM 22)

Keypad
11-key keypad and one nmins indicator.
O Operating configuration keys

Six keys, from 1 to 6, select one of the six
possi bl e configurations programmed via the RS
232-D or | EEE-488 interfaces.

O Operating node keys

OPER Operation. Starts a measurenment cycle.
STBY St andby.

CcM Clears the | ast neasurenent from menory.
O Swi tches display lighting ON or OFF.

I/0 Swi tches the unit ON or OFF.

4.4.2 Rear panel
(Exanpl e: OM 22)

MICROHMMETRE A
‘ OM 2 2 ficrommmETer A@lp ‘

REM HOLD FILT LM

8§888888888.8.

BAT TRIG MES NUL  AUTO CAL EMIS <+

1 2 3 [e]
0 OPER sTBY oM ]
OO (| (| (| o

A

Cat Ill Pol 2- 50V L

analog L1112 -

EE N Y P—

RS 232 000 O [o__o][z3v
———— [6o6o0 ﬁ

00 o
el?]ol 0000 IEEE 428 0 SvATSTa0
" L 30w, coun Jmex RS Rx  PL100
o
Al
3V-210% 10A Source o DD DD DDD D A
. b | [00]oo|o00|oo
= LRt

Li quid crystal display

- 11 characters, 11.5 mm high, indicating val ue,
unit, range and operating node.

- To the left, one function synbol REM (renote),
one battery state BAT, and three nmeasurenent
operating synbols TRIG MES, HOLD.

- In the mddle, the autorange synbol AUTO the
synbol NUL when neasuring AR or AR/'R and one LIM
synbol indicating if 20 nvV or 50 nV linmit is in
use.

- To the right, the -//- synbol indicating that
tenperature conpensation is in use (neasurenent
reduced to 20°C) and t he
-1 - synbol when runni ng t he heating
measur enment cycle of a conponent.

Term nal s
Five termnals for 4 mm pl ugs:

- 2 termnal s |
measur enment current.

supplying the preselected

- 2 terminals U to input the voltage from the
resistor termnals.

- 1 ground termnal internally connected to the
earth wire of the power cord.

Fromleft to right:

- 9-pin female RS 232 connector (see paragraph.
4.6.8).

- 4 mm input sockets for the 3 V + 10 % 10 A
source (OM 22 only, see paragraph 4.6.9).

The internal/external source switch (OM 22 only,
see paragraph 4.6.9).

- Terminal board to connect the anal og output and
al arm out puts (see paragraphs 4.6.6 and 4.6.7),

- Optional |EEE-488 connector (see chapter 6).

- Trigger command (see paragraph 4.6.4).

- @ term nal for connection to a safety
conductor when the unit is battery operated (see
paragraph 4.6.5).

- Plug for power cord.

- Terminal block: 4 terminals are used to connect
the resistor to be neasured, 3 for the platinum
probe (tenperature conpensation) and 2 for the
reference voltage when wusing the external |
connection (see paragraphs 4.6.1 to 4.6.3),

4.4.3 Tilt handl e position

To change the position of the handle:

- press the two yell ow knobs and turn the handl e,
- release the knobs and turn the handle until it

locks into position. The angle between each
position is 30°.




4.5 PANEL OR RACK MOUNTI NG 4.6 CONNECTI ONS

Panel or rack mounting is done wth right-angle
brackets , in the 4.6.1 Internal current source
AN 5883 optional kit.

The accessory AN 5884 is used for the 3 U rack RONT
mounting and also includes these right-angle QM 22/ OM 24 F PANEL
bracket s.

+

4.5.1 Panel cut-out

89.5
N

| T@ : ©4

Dimensions in mm Cat lll Pol 2-50V L

4.5.2 Panel nounting or
- Renpve the handl e by unscrew ng four screws. OM 22/ OM 24 REAR PANEL
- Use the four holes to fix two right-angle
brackets with 4 countersunk-head screws. RXx
- Insert the wunit through the panel cut-out and
fix it by using two M6 screws.
Pt 100

ext.
ref.
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00000
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4.6.2 OM 22/OM 24 external current
sour ce
> |
Rx Rref

|

OO0C
ols

OO H

O
O
O
o t/0/O)

xt.

4.6.7 Al armoutputs

Connect the L1 L2 terminals at back as indicated.
These terminals are free fromany potential.

For inductive loads, it 1is advisable to set
protection networks to their terminals by using
the ER 42062-001 optional accessory (see paragraph
3.2).

4.6.8 RS 232 plug

Use a 9-pin nale SUB-D connector (ER 48289-009
optional accessory) or one of the followng
optional cabl es:

AN 5874 for computer equipped with a 25-pin male SUB-D

connector

AN 5875 for computer equipped with a 9-pin male SUB-D
connector.

AN 5876 for printer equipped with a 25-pin female SUB-D
connector.

Connections are as follows:

4.6.3 Tenperature probe

Connect the probe to the Pt100 terminals as
indicated at back of the unit.

The "common" wire (left termnal) is set to
potential of | -.

Using 3 wires to connect the probe, make sure the
resi stance i s bal anced: 50 Q nex. pernissible.

4.6.4 Trigger conmand

Connect the décl. trig. termnals at rear to an
external uncharged NO contact: dry contact or
sem conduct or.

If using seniconductor, respect the polarities
indicated (internal source 5V, 47 kQ).

L . . .
The =  negative terminal is connected to the
protection earth.

4.6.5 Safety ternm na

Thi s @ terminal near the trigger comand is
internally connected to the front ground term nal
and to the earth wire of the power cord.

It can be used when the unit is panel-nounted and
operates from the rear terminals and/or when the
unit is battery-operated, w thout power cord, and
needs to be connected to earth.

4.6.6 Anal og output

Connect the analog output + - at rear to an
i nstrument, range

> 2.5V (voltnmeter, recorder, etc.).

L . . .
The =  negative ternminal is connected to the
protection earth.

OM si de Printer
mal e Conput er side mal e
connect o Li nk femal e connect or connect or

r
9 pins 25 pins
25 pins 9 pins
AN 5874 | AN 5875 AN
5876/ 5893
CD 1 N 8 1
RD 2 N 3 2 3
TD 3 « 2 3 2
DIR 4 « 20 4 20
Com 5 _ 7 5 7
DSR 6 N 6 6
RTS 7 « 4 7
CTS 8 N 5 8 5
RI 9 N 22 9
NOTE:

- RS-232 circuits are set to the potential of the
trigger command, | EEE circuits and anal og out put.
- Upon receiving the wunit, pin 5 (Comon) is

connected to the ground.

- Pins 1, 7 and 9 are free from any potential on
OM si de.

- Line DSR is permanently set to 1 (+ 9 V).

- Always wire the wires at printer level as a
m ni mum

4.6.9 3V, 10 A external source for QM
22

For nodels OM 22-1 and OM 22-3 with mains supply
and in case
1 A and 10 A currents are often used, it may be
advi sable, in order to avoid any autonony problem
due to the current source accunul ators, to replace
them by a 3 V- £+ 10 % 10 A external source
(exanpl e: AMI 002-000).
For that, connect the supply outputs to the OM 22
3 i nput usi ng
4 mm | eads and foIIowthe polarities, then switch
the unit to this operating node (see nmintenance,
paragraph 7.6).




5. Operation

5.1 SAFETY | NSTRUCTI ONS
5.1.1 Safety standards conpliance

This unit is constructed and tested according to
Eur opean Nor m
EN 61010- 1: safety rul es for electronic
nmeasur enent instruments.

This instruction manual contains information and
advice wusers nust follow to protect against
el ectri cal shock and to ensure reliability,
mai ntai ning the instrunment in a satisfactory state
of safety.

The uni t may exposed to
t emper at ur es bet ween
- 10°C and + 50°C w thout safety features being
conprom sed.

occasional ly be

Do use the power cord supplied with the unit and
do connect it to a 3-pin plug including ground,
meeting EEC 7 specifications.

5.1.2 Foll ow ng the i nstructions
supplied with the acconpanyi ng docunents

The unit is constructed to operate under safety
conditions if the instructions supplied with the
acconpanyi ng docunents are followed. Any usage,
except those described, may reduce the safety of
the operator and then, becones dangerous and
pr ohi bi t ed.

5.1.3 Maki ng nmeasurenents
Never connect the unit to a live circuit.

When neasuring resistances with a high inductive
conponent (transformers, notors, etc.) do press
the STBY key to cut off current.

The wunit then discharges this inductance and
di spl ays the WAI T nessage.

Wres shoul d be disconnected only when the nessage
has di sappeared and an audi bl e warning (beep) has
been heard.

5.1.4 Faults and abnornml forces

If there is any indication that the instrunent
safety has been conpromsed, it should be taken
out of service and steps taken to prevent it being
used inadvertently.

Safety may be conpromised in any of the follow ng
cases:
- the instrument is visibly danaged,

- the instrunent is no |longer capable of making
accurate neasurenents,
- the unit has been

condi tions,
- the instrument has been subject to severe
stresses or shock during transport.

stored in unfavorable

5.1.5 Definitions
5.1.5.1 Definition of the installation category

This is also called overvol tage category.

It's the installation classification according to
standardized limts for transient overvoltages
(I EC Publication 664).

CAT 111: Equi prent of overvoltage category III is
equiprent in fixed installations and for cases
where the reliability and the availability of the
equi pnent is subject to special requirenents.
Exanpl es of such equipnment are switches in the
fixed installation and equiprment for industrial
use wth pernanent connection to the fixed
installation.

5.1.5.2 Table of the synbols used

Synbol Descri ption

Alternating current.

Direct current.

Direct and alternating current.

Measurenent earth termnal.

Protective conductor termnal.

Power ON.

Power OFF.

Doubl e i nsul ation.

Ri sk of electric shock.

\\ar ni ng:
see the acconpanyi ng docunent.

> (0]lo|—|@fw u i

5.1.6 Muintenance
Refer to chapter 7.

The unit should be reassenbl ed as explained in the
instruction manual. Any i nconplete or bad
reassenbl e may be dangerous for the safety of the
operat or.

The responsible body nust check at regular tine
interval that all the conponents ensuring safety
are not subject to wear and undertake all the
necessary steps for preventive operations.

Bef ore opening the case, nake sure the instrunment
is disconnected from any dangerous voltage source
and that no output signal is being generated.

Repl acenent fuses nust be of the sane type and
rating (see paragraph 7.3).

The i nstrunent shoul d not be opened for
adj ust ment, nmmi ntenance or repair when live unless
absolutely essential, in whhich case the work
should be <carried out only by appropriately
qgual i fi ed personnel aware of the risks involved.



5.2 SWTCH NG ON

Make sure that the mains voltage matches that
indicated on the rear panel.

Connect the power cord. The indicator "~" conmes on
confirm ng power to the instrunent.

Note: Mbdels wth optional battery pack only
require connection to the nmains when the BAT
synbol appears at the left of the display,
indicating that the battery should be recharged.

The unit can be used during charge.

Press 1/O the unit is powered up, perforns an
initialization and self-check procedure and says
Hel | o.

Then, during two seconds, it indicates which
interface is in use
RS-232 or |IEEE with the address. During this
period, pressing of one of the keys CMor OPER is

as foll ows:

CM key:

- The wunit displays RESET? during two seconds
approxi mately. Pressing OPER during this period
reprograns the 6 configuration keys to their
initial state and clears the burst menory.

- The unit initial configuration is as follows:
. French | anguage,

current 100 pA DC,

range 20 kQ,

conti nuous measuremnent, interval 1 second,

al arms and burst menory not in use,

| EEE address = 12,

. RS-232 interface in use together wth the
follow ng paraneters: rate 9 600 bauds, 8 bits, 1
stop bit, no parity, CTS/ DTR node.

OPER key:

- If the unit is equipped with the two interfaces
(RS 232 and I1EEE), it changes the interface in
use (RS 232 -> | EEE or | EEE ->
RS 232) and indicates the main paraneters:

| EEE: the address,

RS-232: rate, number of bits, parity, nunber of
stop bit, protocol, nunber of colums wth the
"printer" protocol.

- If the unit only has the RS-232, it indicates
the paraneters as indicated above.

Changi ng t he interface or nmodi fyi ng t he

paraneters can be done by sending commands onto
the interface in use (see paragraph 6.3.7).

Then, the wunit switches to STANDBY with the

configuration preceding the |ast stop.

5.3 ERROR MESSACES

During operation, nost errors are displayed with
an audi bl e warni ng (beep).

5.3.1 Display

OVERLOAD Abnormal voltage on input circuits.

OVERRANGE Measurement exceeds max. value over
range selected (manual range) or over
highest range for a given current
(autorange).

CURRENT < 1A Select a measurement current below 1 A and
wait for a sufficient recharging of the
accumulators powering the current source

(LO BAT symbol blinks during this recharge).

(U) OPEN Signals one wire broken in voltage
connections after pressing OPER key when

the unit was previously in standby.
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(I) OPEN Signals either opening of or too high
resistance in current circuit when the unit is

operating in pulse or alternate current mode.

CONNECT.ERR Signals an incorrect connection, such as
inversion of voltage wires compared to

current wires.

CLAMPING If one or both 20 mV or 50 mV analog limits
are in use, indicates that voltage drop at
terminals of the resistor to be measured is

higher than this limit.

HIGH E.M.F Indicates a too high offset voltage when
measurement is made for automatic

correction of external stray E.M.F.

PROBE ? Signals absence or incorrect connection of

the temperature probe.

These nmessages are acconpani ed by a beep.

5.3.2 Audi bl e warni ng (beep)

A beep is emtted each tine an operation cannot be
taken into account.

5.4 SELECTI NG OPERATI NG CONFI GURATI ON
to 6 allow the user to choose

configurations previously
| EEE interfaces.

The keys from 1
between 6 operating
programed via the RS-232 or
Selecting the different nodes is
expl ai ned here-after.

operating

When pressing one of the configuration keys, the
di splay indicates, on the left, the nunber of that
configuration which corresponds to the key nunber,
the range in use and occasionally the other
functions programed.

Then, the unit switches to STANDBY position.

5.5 SELECTI NG OPERATI NG MODES
5.5.1 4-wires principle

See di agram bel ow

Ri RI

— V- NV

RI

NV

Ux RX|
RI'

MV

RI Rc

From a voltage source U, a generator supplies a
current of value | and determ ned waveform (pul se,
alternate or direct).

Rc

<

O O

a

O O

A voltneter neasures the
termnals of the resistor
displays Rx = Wx / 1.

voltage drop Wx at
to be neasured Rx and

The result is not affected by other resistors
encountered in the current loop (Rx, R, Rc), as
long as the total voltage drop induced across Rx
remai ns below the voltage supplied by the source

u.




For Rx defined by the range set,
the neasurenent rated voltage for
range sel ect ed.

Ux squares with
t he neasur enment

To nmeasure a resistance whose approxi mate value is
known, the range table in para. 2.3.2 shows that
the neasurement can generally be perfornmed with

three different values of measurenment current and
rated vol t age.

5.5.2 Sel ecting neasurement current

The user can select 6 measurement currents: 10 pA
(om 24),
100 pA, 1 mA, 10 mA, 100 mA, 1 A 10 A (OM 22),

and use an external current source EXT. |

In external current node, the range also depends
on the programred values specific to the this
operating node.

5.5.3 Sel ecting the range

For a previously set neasurenent current, the unit

of fers three nmeasurenment voltages (20 nV, 200 nV,

2 V), i.e. three ranges (range = V/I).

To change the range, the user may:

- use the autoranging by progranmng the AUTO
node, the same synbol appears on bottom of the
di spl ay.

- force one of the three ranges by programi ng.

range does not change neasurenent
islimted to three.

Not e: Changi ng
current, so it

5.5.4 Selecting current waveform

Three current waveforns are avail abl e:

I pulse current.

J—|_|7 alternate current.

] direct current.

5.5.4.1 Pul se current

This is the current npode generally used to neasure

low inductive resi stances accurately (tine

constant below 1 ns).

Each neasurenent is perfornmed as foll ows:

- switch current off, nmeasure residual voltage
(U0) at resistor termnals. | nmore than
measurement rated voltage, HIGH EEMF error is
di spl ayed,

- switch current on for 200 ns, conpare to
selected current, if wong (I) OPEN error is
di spl ayed,

- measure voltage at resistor termnals (Ul) and
break current,

- display neasurenment (L = (UL - UW0) / 1) or

error: OVERRANGE, CONNECT. ERR, CLAMPING, etc.

Measurenent  duration: between 0.5 and 0.8 s

dependi ng on neasured resistance val ue.
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5.5.4.2 Alternate current

This the current node recomended for neasuring

ground continuity or contact resistance and by

storing, according to standards, the highest or

average value in both current directions. As
stated above, this node only applies to |ow
inductive resistors.

Each neasurenent is perforned as foll ows:

- switch current off, nmeasure residual voltage
(U0) at resistor termnals. | f nmore than
measurement rated voltage, HGH E. MF error
di spl ayed,

- switch current on respecting termnal polarity
for 200 ms, conpare to selected current, if
wong, display (1) OPEN error nessage,

- measure voltage at resistor

break current,

termnals (Ul) and

- switch current on inverting termnal polarity
for 200 ns,
- measure voltage at resistor termnals (U2) and

break current,

- conpute both neasurenents: L1
and L2 = (U0 - W2) / I,

- if there is no operating error and dependi ng on
sel ected program display average value L = (L1 +

= (UL - W) / I

L2) / 2, or nmax. value L1 or L2.
Measurenent duration: between 0.8 and 1.4 s
dependi ng on neasured resistance val ue.
5.5.4.3 Direct current
Because of the limted power of the internal
current source and power dissipated inside the
casing, only currents below 10 A can be neasured.
This node is designed to nmeasure resistances
featuring a hi gh i nductive conmponent :
transformers, notors, etc.
Remenber that the charge (or discharge) tine
constant of an inductor S (in Henrys) |oaded by a
current | (in Anperes) under a voltage U (in
volts) ist (in seconds) =S| /
Wth an OM and to sinplify, take U = 2 V for
charge and U =1 V for discharge. This gives:

tc =S1 [/ 2

td = S 1I.

In this case it is inpossible to switch current on
and off each time a nmeasurenent is perforned.

From standby, a measurenent cycle (see para. 5.6)

starts as foll ows:

- switch current off, nmeasure residual voltage
(U0) at resistor terminals. This value 1is
di spl ayed for a nonment (in nV) and stored in the
burst menory if the menory is in use. |f above
the neasurenent rated voltage, display H GH

E.MF.

- switch current on and nmintain as
unit does not return to standby,
ei ther STBY or a configuration key,

long as the
by pressing

- the user may program the tine-delay authorizing
the first measurement after the Time O Charge
(TOO) has el apsed.

- at the end of the Tine O Charge (TOQ
progranmed if the current is not conpletely
settle, the nmeasurement, unless it is incorrect,
is displayed to follow evolution, but an (%)
synbol adds to the unit indicating that it is not
stored, nor taken in account by any other active
functions.



- measure voltage at resistor
di spl ay neasurenent L = (Ul -

termnals (Ul) and
w) / 1,

- any follow ng nmeasurenents display Ul, U0 being
stored in nenory. So, in this current nmode, it is
advi sable to work on a fixed range to performthe
of f set measur enent w th the sane rated
neasurenent voltage as the main neasurenent, or
fromthe lower range if autoranging is selected.

- for safety reasons, returning to standby via one
of the commands indicated above, inplies waiting
for conplete discharge. During this period, the
unit displays WAIT and all hands should be kept
away from connecting wires.

Measurenent duration: between 0.2 and 0.4 s
dependi ng on the neasured resistance val ue.

5.5.4.4 External current (EXT.I)
Connection is as indicated in paragraph 4.6.2.

Because the unit cannot "control" this current, it
automatically switches to direct current node.

As the current cannot be switched off because the
reference voltage would be lost, the followng
method is used to conpensate for any offset
vol t age:

- connect as indicated in paragraph 4.6.2,
- open the external current circuit,

current
use the

- performa measurenment using any internal
in direct current node and, if possible,
i ntended voltage range or the 20 nV range,

- switch to external current node,

- close external current circuit,

- start measurenent cycl e.

The value of the external current | can be
sel ected between 10 mA and a few hundred anperes,
but the voltage drop (Vref =1 * Rref) across

termnals of the reference resistor nust be chosen

between 100 nV £ 20 % and 1 V = 20.

Usi ng manual or automati c rangi ng, three
measur ement ranges are avail abl e:

- for Vref = 1 V: 0.02 Rref, 0.2 Rref, 2
Rref,

- for Vref = 100 nv: 0.2 Rref, 2 Rref, 20
Rref.

5.6 MEASUREMENT CYCLE
5.6.1 STANDBY position

The unit is set to standby:

- at switch on,

- by pressing STBY,

- by pressing one of the configuration keys.

Thi s position:

- switches off the internal current source,

- short-circuits current termnals (| ),

- waits for a change in operating characteristics,
starting a measurenment cycle either by pressing
OPER key or the external trigger comrand, or the
RS- 232 |ink or | EEE bus.
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5.6.2 OPER commuand

This conmand triggers a  neasurenent
dependi ng on the follow ng paraneters:

cycle

- Nunber of measurements Nb, programabl e between
0 (permanent measurenment) and 65 535.

- Delay DEL between command and first neasurenent
(measuring the offset voltage in all current
wavef orns) progranmraebl e between 0 and 32 400 s (9
hours) .

- In direct current node, the Tinme O Charge TOC
between current settling and first neasuremnent.

- Interval I NT bet ween t wo consecutive
measurements, progranmmable between 0.5 s and 32
400 s.

In view of the typical duration of a measuremnent

cycle in pulse or alternate node (see paragraph

5.5), an interval of 0.5 s between two

nmeasurenents is not realistic and the  unit

defaults to a rate conpatible with each operating
node.

Programming O s for the DELay increases it of 0.5

s when starting cycle fromthe "standby position",
while fromthe "hold" position, it remains to O.

5.6.3 HOLD position

Once the |ast nmeasurenent has been conpleted, the
unit remains in a hold position which is different
from the standby position in direct current node
in that neasurenent current remains present at the
outputs (I ).

In direct current node, a new OPER command
triggers another measurenment cycle w thout offset.

So, in direct current node, to measure the offset
voltage again (e.g. after changing range), it is
first necessary to switch to standby position.
5.6.4 External trigger conmand

Same function as the OPER key.

This command operates each time the décl. trig.
termnals at back of the unit are short-circuited
(see paragraphs 4.4.2 and 4.6.4).

5.6.5 QOperating diagrans

Bel ow, are the operating diagrams of the three

current nodes from standby position and No = 3
neasur enent s.

pul se current

OPER 77

< del > < int >/<int >

STBY 7—‘
.
TRIG ——

HOLD

L

N N

1: testing voltage wires (U and first
tenmperature nmeasurenment if requested.

anbi ent



alternate current

OPER 77

< del > < int >|< int >

STBY —T
i
TRIG ——

HOLD

MES L

N

1: testing voltage wires (U and first anbient
tenperature nmeasurenent if requested.
direct current
OPER — | ‘

< del >|< toc > < int >/< int >
STBY —T

1
TRIG
HOLD

2 js j
MES
. |

1: testing voltage wires (U and first anbient

tenperature neasurenent if requested.
2: neasuring offset voltage (stored).

3: first nmeasurenent.
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5.7 OTHER FUNCTI ONS

5.7.1 Relative nmeasurenent (AR

The displayed value (L) is the algebraic
di fference between the real value (R) and an ohmc
val ue stored in per manent menory (RO):
L = (R- RO).

RO whi ch depends on programmed function can be:
- either fixed,
- or equal to the last value neasured by the unit.

Di spl ay of NUL synbol .

5.7.2 Relative nmeasurenment (AR / R

The principle is the sane as for the AR function
and the RO value is obtained in the same way,
except that the display reads:

L=(R- RO) / RO.

Di spl ay of NUL synbol .

5.7.3 Analog linmts (clanping)

To avoid damaging an insulation |layer (by
oxidation for exanple) between two contacts by
applying voltages higher that a few hundred
mllivolts, contact resistance standards advise

clanping to 20 nV or to 50 nV relative to the
voltage at the terminals of the conponent under
test.

Activating or deactivating this limt is done by

programm ng which is acconpani ed by the appearance
or di sappearance of the LI M synbol on the display.

5.7.4 Alarns
The unit

and L2) have their val ue,
progr ammabl e.

has two alarm outputs whose limts (L1
hysteresis and direction

In case of malfunction, (see error nessage list in
paragraph 5.3.1), an arbitrary neasurenent value
(outside any possible neasurenent range) is

attributed to each alarm |evel,
follow ng tables:

according to the

OM 22 OM 24
OVERLOAD 90 kQ OVERLOAD 900 kQ
PROBE ? 50 kQ PROBE ? 500 kQ
CLAMPING 40 kQ CLAMPING 400 kQ
OVERRANGE 30 kQ OVERRANGE 300 kQ
HIGH E.M.F. -1kQ HIGH E.M.F. -1kQ
(U) OPEN -2kQ | (U) OPEN -2kQ
(1) OPEN -3kQ | () OPEN -3kQ
CURRENT < 1A -4k ||CURRENT < 1A -4 kQ
CONNECT. ERR -5kQ || CONNEC. ERR -5kQ
By choosing appropriate values for L1 and L2,
alarnms for certain or for all these nalfunctions

can be activated or deactivated.

5.7.5 Tenperature conpensation

Metal s used in the w ndings of certain conponents
(for exanple the copper wires in transformers or
nmot ors) have high tenperature coefficients, of the
order of 0.4 %°C (copper or alum nunj.

This neans that the resistance nmeasured 1is
directly related to the tenperature of the
conponent .

Providing one knows the netal involved or its

coefficient, t he "Tenperature
function displays the "Rt" val ue of
reduced to a constant tenperature of

t enperature
conpensati on"
the resistor
20°C.



Activating this function displays the -//- synbol.

Do not forget to program determ nati on node of the

anmbi ent tenperature (measured by nmeans of a probe
or fixed) as well as the nmetal selection or its
tenperature coefficient.

Sel ecting tenperature nmeasur enment , inmplies
connection of the probe as indicated at rear of
the unit and checking for a tine interval between

two successive tenperature nmeasurenents.
Runni ng a measurenent cycle:

Starts with neasurenment of the anbient tenperature
if programmed, then continues wth resistance
measur ement conpensated in tenperature (R) and
di spl ay.

Wien the neasurenent is correct (stable) changing
for standby nobde by pressing STBY key stores it
into a special nenory together with the tine of
change needed to current settling.

This menory can contain ten resistance values (RO
to Rt9) and ten tinme values (tcO to tc9).

5.7.6 Heating neasurenent
is to determ ne

The objective of this neasurenent

the ampbunt by which the tenperature of a w nding
(transforner, notor, etc.) has risen due, in
particular, to the thermal dissipation of the

resistor under stress (self-heating).

The principle of this measurement is as follows:

Phase 1
Wth the winding cold (i.e. out of service for a
sufficiently long time), the resistance "R" is

measured and reduced to 20°C (see paragraph 5.7.5)
together with the time of charge which are stored
inthe "Rt menory".

For that, program a first configuration with
tenperature conpensati on measur enment with
sel ection of the automatic "Rt" menory.

uni t

The unit can then be disconnected fromthe tested
wi ndi ng and switched off.

Phase 2

A second unit configuration should be programed
with heating rmeasurement and "Rt" automatic
menory. Once the winding has reached its working
tenperature, enter in this second configuration by
pressing its nunber key.

The situation is now the follow ng:
- the winding under test is still

- the unit is not connected to it,
- the display indicates READY 2.

power ed up,

From this noment, the user can stop the "Heating
measurenment" function by pressing the STBY key.

If not, sinultaneously power
under test and press OPER

down the conponent

This starts an internal tinmer. The display shows
MEASURE ?; the terminals of the unit should now be
connected to the winding and press OPER once nore
to start a measurenent cycle.
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Not e:

This program automatically sets the neasurenent
number No to O (permanent neasurenent) and the
interval INT to 1 s (if INT was lower that this).
However, before starting this type of neasurenent,
check that the time delay DEL before the first
measurenment and the interval |INT between two
measurenents are correctly programmed.

A value of a few seconds to a few tens of seconds

for DEL, allowing thermal stability to have been
reached before neasuring offset and an interval
INT of 1 s between neasurenments are usually
adequat e.

As the first correct neasurenment is displayed

after a tine t1 nmeasured by the timer triggered by
cutting power to the conponent under test (1st
press on OPER) the unit continues neasuring until
tinme t2 defined as: t2 =5 &« t1l. This t1l value is
stored in burst menmory if it is in use.

Taking into account the cold state resistance of
the conponent (Rt) and the exponential decrease of
its tenperature, the unit conputes the resistance
of the component at tinme t = 0 at power cut-off
and deduces the degree of heating present at that
time.

The level of heating At is displayed in °C and an
audi bl e warning (beep) indicates the end of the
procedure and the return to "Standby" position.

To carry out a simlar heating neasurenent on
another w nding, reset the function as indicated
above.

5.7.7 Resistance per unit | ength
measur enent (cabl es)

This function is wused to measure the cable
resi stance, special ly for multiwire cabl es
measured on a drum length with all the wres

short-circuited at ends.

Parameters to supply to the unit
the interfaces are as foll ows:

by program via

- the cable length (in neters),
- the nunber of wires,

and, after nmeasurenment, the wunit indicates the
average resistance per unit length per wre of
this cable in O/ km

5.8 MEASUREMENT MEMORY

The instrument contains 1 000 menory registers,
organi zed by burst into a maximum of 30 bursts

nunbered fromO to 29.

The user can directly activate nenory storage by
progranmm ng whereupon the last character of the
di splay shows the letter m

Each time the wunit is set to standby, either
directly by pressing the STBY key, or indirectly
by changi ng configuration a new burst is created.

At the 30th (burst n° 29), all burst nunbers are
decrenented (the burst n° 0 disappears) and the
| ast one created keeps the nunber 29.

In the sane way, on the 1 000th measurenent the

ol der measurenents di sappear one by one.

A whol e burst can be renpbved in this way once it

no |onger contains any rmeasurenents, whi ch
decrenents the nunber of each follow ng burst.

Note: changing range automatically, does not
automatically create a new burst as each

measurenent is stored with its range.



Each burst is stored in nmenory with the foll ow ng
parameters:

- The nunber of neasurenents included.

- Tine interval between neasurenents.

- Measuring current.

- Current waveform

- In direct current node:

previous of fset nmeasurenent (Vofs),
Time O Charge (TOO).

- In external current node, the reference
resi stance value (Rref).

- In relative neasurement node, the reference
resi stance val ue (RO).

- In t enperature conpensati on or heati ng
measur ement node, the anbient tenperature value
and netal tenperature coefficient.

- In heating nmeasurenent node, the cold resistance
value (Rt) and the tine t1 between power down and
the first measurenent perforned.

Not e: in al | nodes, except t enperature
conpensation, raw data is stored in nenory, even
when displayed values are different, as in the
case of AR, AR/ R

However, it is still possible to display processed
values as all paranmeters are stored in the burst
menory.

In "tenperature conpensation” node, are stored the
measur ement s reduced to 20°C (di spl ayed
measur enment s) .

5.8.1 Imredi ate nmeasurenment clearing
Wien the nenory is active, the last neasurenent,

and only the last one, can be cleared imediately
by pressing CM
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6. | EEE-488 and RS 232

I nterfaces
6.1 | NTRODUCTI ON
The unit can be renmpte controlled by an |EEE-488
controller, a computer or a termnal, either via
the asynchronous serial interface included as

standard equi pnent on all instruments (RS-232), or
by an optional |EEE-488 bus if installed.

For convenience, any unit or system capable of
handling this remote control function wll be
referred to in this docunent as a controller.

The unit | EEE-488 interface has been
with the follow ng functions:

SHI T6 L4 SR1

i mpl enent ed

AHL RL1 PPO DC1 DIO0O CO E2

The renote control nmode and paranmeters can be

changed by progranm ng.

Most renpte commands are the same for both nodes,
with exception of the follow ng differences:

- The | EEE-488 npde wl |
is powered by mains.

only work when the unit

- In RS-232 npde:

renote control is possible during battery-
power ed operation,
The REM LLO and LOC conmmands replace the

correspondi ng messages of the | EEE-488 bus,

there is no service request facility (SRQ,

the |EEE-488 bus handshake is replaced by a
protocol ,

the unit can directly drive a printer if this
option is selected.
6.2 SYNTAX
The unit renote control commands neet the |EEE-

488. 2 standard.

6.2.1 Command nessages

The controller talks to the wunit by nmeans of
command nessages. These nessages can contain
several elenentary conmands separated by <;>
(hexadeci mal code 3B or deci nal code 59).

A message command nmust end with a termnator, as

foll ows:

- either the character <LF> (hexadeci mal code O0OA
or decimal code 10),

- or the message EO on an | EEE-488 bus (line EQ

active during the last character),
- or (<LF> + EQ).
nmust

In RS-232 node, the term nator

<LF>.

al ways be an

Characters in can be either

Upper or

Command message structure:

a nessage conmmand
Lower Case.

COMVAND1; COMMANDZ; . . .; COWANDn (EOQ) or <LF> or

(<LF> + EQ)

An el ementary conmand which will be referred to as
a conmand, is conposed of a header followed by one
or nore argunents defining the comrand.
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The header nust be separated from argunents by at
| east one space < > (hexadecinmal code 20 or
deci mal code 32) and argunents nust be separated
by <,> (hexadeci mal code 2C or deci nal code 44).

header or

Extra spaces before or after

are ignored.

ar gument

Command headers conforming to | EEE-488.2 standard
all start with a <> character.

Conmand structure:

HEADER ARGUMENT1, ARGUMENT2, . .., ARGUMENTNn
The unit recognizes two types of argunent:
deci mal s and mmenoni cs.
Deci mal s:
Deci mal argunents are used to specify a whole

or fractional nuneri cal val ue. They are
conposed of a mantissa and an optional exponent
and may optionally be followed by a suffix if
necessary.

The mantissa is a whole or fractional nunber
(the whole and fractional parts are separated
by <.>), wth or wthout sign including a
maxi mum of 255 characters (non-significant head
zeros <0> excl uded).

The exponent

is a signed or wunsigned whole

nunber, up to four figures long, between - 3
200 and + 3 200.

Mantissa and exponent are separated by the
character <e> or <E>. Spaces before or after

the "e" or "E' are ignored.

The suffix associates a unit (or a multiple or
a submultiple) to the nunerical val ue.

The unit recognizes the foll owi ng suffixes:
- UGHM (pQ),
- PCT (9.

- S (second).
- CEL (°O.

MOHM (n2), OHM KOHM (KQ).

Resi stance val ues
defaul t.

are expressed in OChms by

Mhenoni cs:

Mhenoni ¢ argunments are used to specify optional
paraneters conplenmenting a conmand. They are
conposed of a group of from one to twelve
characters (al phanumeric or <_>) with a first
al phabetic character.

The m ni mum and mexi mum nunber of argunents and

the type of each one are specific to each
command.

An optional argunent can only be specified if
its predecessor has been.

In the
optional

[

body of a command, argunments and
suffixes are specified w thin brackets

6.2.2 Response nessages

Certain commands inply a response from the unit.
The headers of these commands end with <?> and are
referred to as queri es.

Wien a conmand nessage contains queries, the unit
prepares a response nessage which normally shoul d
have been acknow edged by the controller before
any command nessage is sent.



As a message command can contain several queries,
the responses are placed in the response nessage
according to the query order and are separated by
<>,

A response nessage ends with:
- (<LF> + < EQ >), | EEE-488 bus,
- (<CR> + < LF>), RS 232.

A response can contain several
separated by <, >.

response el enents

The | EEE-488.2 standard defines eleven types of
response el enents; the unit supports the follow ng
ones:

- Menoni c.

- Signed or unsigned deci mal whol e nunber (NR1).

- Decimal fractional nunber with fixed decinmal
poi nt (NR2).

- Character string starting and finishing with
<">,

- Eight-bit byte arbitrary block of indefinite
I ength which starts with #0.

- Eight-bit byte arbitrary block of definite
I ength which starts with #NX . X where:

N: non-zero nunerical character and

X..X: N nunerical characters representing in
deci mal notation the nunber of eight-bit bytes in

the response el enent (not including #NX .X).
- Arbitrary block of 7 bit ASC| characters
(except <LF>), always at the end of the nmessage.

6.2.3 Detecting renote control errors
The |EEE-488.2 standard defines four types of
errors according to their cause and report in the
Event Status Register.
Conmmand error:
Illegal command code (unknown header, illegal
argunent code, type or nunber of arguments
different to those defined by the command). The

command and all followi ng nmessage commands are
not executed. The CDE bit of ESRis set to 1.

Execution error:

The conmmand code is correct but cannot be
executed as one or nore argunents are out of
limts specified in the conmand or are nutually
inconsistent. All following nessage comands

are executed. The EXE bit of ESRis set to 1.

I nstrument error:
The command cannot be executed for reasons to
do with the current state of the instrunent.
Al follow ng nessage conmands are executed.
The DDE bit of ESRis set to 1.

Query error: see exception procedures in paragraph

6.2.7.

When an error occurs, an error nmessage is stored
in a fault queue which can contain up to 16
entries. Above 16, the first ones are discarded.
6.2.4 Instrunent registers, service
request

The unit contains several 8 or 16 bit registers
able to generate a service request through the

report and enabl e actions.

One condition register:
ISR (I nstrument Status Register).
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Two event registers:
ESR (standard Event Status Register).
I SCR (I nstrunment Status Change Register).

One status register:
STB (Status Byte) which stores the status word
of t he
| EEE- 488 interface each tinme a change occurs.

Three enabl e registers:
ESE (standard Event Status Enable).
SRE (Service Request Enable).

| SCE (I nstrunent St at us Change Enabl e
register).
Definition of register bits:
Bits:
L7 [ e [ 5 [ 4 [ 3 [ 2 [ 1 [0
16 bit registers only:
[ 15 [ 14 ] 13 [ 12 [ 11 [ 10 | 9 [ 8
ISR, I SCR, | SCE:
PROB ovL | MEAS |ALAR | HOLD | STBY | LOCK | REM
E M
M TA | LEAD | ACCU |OPEN |OPEN [HIEM OVR [cLamM
I U F p
ISCR register bits "REM', "LOCK' and "ALARM' are
set to 1 when the corresponding ISR bit changes
state; other bits are set to 1 only when their

respective ISR bit goes fromO to 1.

When an ISCR bit is set to 1, if the corresponding
ISCE bit is at 1, the I1SB bit of STB goes to 1.
REM

Renpte: the keypad is inactive.
LOCK:

Rermpte |locked: only the controller can reset

the unit to Local.

STBY:
Returns the instrument to standby as defined in
para. 5.6.1.

HOLD:
At the end of a neasurenent cycle, the
instrunent goes to hold position as defined in
par agraph 5.6. 3.

ALARM
CGoes fromO to 1 at the beginning of an alarm
and from1l to O at the end of an al arm when the
function is active.

MEAS:
Goes from O to 1 when a new neasurenent is
avai | abl e.

oV

L:
Overload: indicates the presence of an abnornal
vol tage on the instrunent's inputs.

PROBE:
Duri ng anbi ent tenperature nmeasur enent s,
i ndi cates incorrect connections, an error val ue
or the absence of a tenperature sensor.

CLAMP:
Indicates an active voltage limt during a
neasurenent when this function is active.

OVR:
Overrange: indicates an overrange of the active
range when set to nmnual ranging, or an
overrange of the highest range when set to

aut or angi ng.




HI EMF:

High EEMF.: indicates an abnornally high val ue

during offset voltage neasurenent (no current).
OPENU:

Indicates that the voltage circuit is open

(terminals U).

OPENI :
I ndi cates an opening of or too high resistance
across the current circuit (termnals I).

ACCU:
Indicates that the batteries which power the
current source
(OM 22) are discharged, hence it is not
possible to work with the 10 A and 1 A current
ranges.

LEAD:
Indicates an incorrect connection of the
conmponent under  test, in particular the
inversion of the voltage circuit conpared to

the current circuit.

M TA:
Goes fromO to 1 when a new anbi ent tenperature
measurenment is avail able.

Note: ISR and | SCR bits are set by both keypad and
renote control conmands.

ESR, ESE:

HESS | coE [ Exe | DDE | QvE | [ opc |

Wien an ESR bit is set to 1, if the corresponding

ESE bit is at 1, the ESB bit of STB goes to 1.

PON:
Set to 1 at each power on cycle of the
instrunent or each time the |EEE-488 interface
is initialized, and each tine the interface
node changes (i.e.: each time the interface
becones active).

CDE:
Command error: unknown header or incorrect
arguments. Subsequent nessage conmmands are not
execut ed.

EXE:
Execution error: usually arguments out of
limts. Subsequent message commands are
execut ed.

DDE:
Instrunment dependent error: wusually argunents
out of limts or inconsistent with the current
state of the instrunent. Subsequent nessage
comands are execut ed.

QYE:
Query error: error acquiring a response
nmessage.

OPC:
Qperation conplete: set to 1 after the comrand
.OPC as soon as all pending commands are
conpl et e.

STB, SRE, status word:

MSS
ROS ESB MAV EAV ISB
When one of the status word bits (other than RQS)
goes to 1 and the corresponding SRE bit is set to

in the status word and the MSS bit
to 1 and the SRQ bus |ine becones

1, the RQS bit
in STB are set
active.

Wien the controller receives t he | EEE- 488
interface status word by initiating a Serial Poll,
the interface unasserts the SRQ line and the RQS
bit goes to 0, whereas the MSS bit in STB only
goes to O when the service request has
di sappear ed.
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ESB:
Reports
Regi ster.

the status of the Event St at us

MAV:
Message available: at |east one eight-bit byte
avail able in the output buffer.

EAV:
Error message available: at Ileast one error
nmessage available in the fault queue.

| SB:
Reports the status of the Instrument Status

Change Regi ster.

6.2.5 Input buffer
| EEE- 488 node:

Each eight-bit byte received by the unit is stored
in a menory zone called input buffer. This holds
up to 128 eight-bit bytes and operates as a first
in first out fashion (FIFO).

Each eight-bit byte of the input buffer is |inked
to an attribute which stores the state of the EQ

line of the |EEE-488 interface and nenorizes the
GET nessage as a specific eight-bit byte.

The input buffer is transparent for the user,
allowing the unit to receive data faster than it
can decode them

Once it is full, the unit inhibits the "handshake"
by pulling down the NRFD (Not Ready For Data) |ine
which is freed as soon as an eight-bit byte has

been decoded, authorizing the controller to send a
new ei ght-bit byte.

The input buffer is cleared during each power on
cycle and each time a DCL (Device CLear) or SDC
(Sel ected Device Clear) nessage are received on
the | EEE- 488 bus.

RS 232 node:

The input buffer works in the same way,
the follow ng details:

except for

- when in XON XOFF protocol, if the input buffer
contains nore than 96 eight-bit bytes (75 %, the
unit sends a Control/S (XOFF, hexadeciml 13 or

deci mal 19).

When the input buffer only contains 32 eight-bit
bytes (25 %, it sends a Control/Q (XON
hexadeci mal 11 or decimal 17).

Wien in CTS/DIR protocol, the CTS line of the
serial interface is forced high or low as in
XON XOFF pr ot ocol ( XON = + ;
XOFF = -).

If the controller ignores the protocol and the
input buffer capacity is exceeded, the wunit
stores no further characters and sends an error
code.

- Control /D (hexadecimal 04 or decimal 4) and
Control /T (hexadeci mal 14 or decimal 20) have the

sane function as DCL and SDC nessages on the

| EEE- 488 bus.

6.2.6 Qutput buffer
| EEE- 488 nopde:

Responses to queries are stored in a menory zone
called an output buffer waiting till they are read
by the controller. The output buffer holds up to
128 eight-bit bytes.

is set

As soon as the unit to talk nmode by the

controller, the contents of the output buffer are
sent over the bus, then once the whole of the
response nessage has been received by the
controller, the response termnator (<LF> + EQ)

is sent over the bus.



RS 232 node:

The output buffer works
for the follow ng details:

in the sane way, except

- In either protocol node, the DTR line nust be
forced high before the serial interface can send
characters.

- The interface only starts sendi ng responses once
the output buffer is full or a conmand nessage
term nator has been decoded.

- In XON XOFF protocol, the interface stops

transmtting as soon as a Control/S (XOFF) has
been received, and restarts transmtting as soon
as a Control/Q (XON) has been received.

6.2.7 Exception procedures

If the controller does not follow |EEE-488.2
standard, exception procedures avoid total system
hang ups.
| NTERRUPTED:
The controller nust read the response message
before is attenpts to send another conmand
message. Otherwise, the QYE bit of ESR is set
to 1, the output buffer is cleared and an
| NTERRUPTED error message is placed in the

fault queue.

UNTERM NATED:
The controller nust send a conmand nmessage
containing queries before it attenpts to read a
response nessage. Otherwi se, the QYE bit of ESR
is set to 1, the output buffer is cleared and
an UNTERM NATED error nessage is placed in the
fault queue.

DEADL OCKED:

A command nessage containing queries shoul d not
create a situation where the unit output buffer
is full and there are still addi ti onal
characters to be stored before the end of the
message can be read. In this case the QYE bit
of ESR is set to 1, the output buffer is
cleared, a DEADLOCKED error nessage is placed
in the fault queue and the rest of the command
message i s executed.

TRUNCATED RESPONSE:
When the response to a query should be placed
as an arbitrary block of characters at the end
of a message, it should not be followed by

another query in the same conmmand nessage.
QO herwise, the QYE bit of ESR is set to 1, a
TRUNCATED RESPONSE error nessage is placed in

the fault queue and the responses to follow ng
queries are cleared fromthe response nessage.
and

6. 2.8 Sequenti al over | apped

commands, conmands ignored in |oca
Commands  execut ed imediately as they are
encountered are called sequential commands.
Commands that begin execution, but are conpleted

sone tinme later are called overl apped conmands.
Most unit commands are sequential .

Al commands which change unit configuration or
the parameters stored in protected nmenory are
ignored if the unit is in local npbde. The DDE bit
of ESR is set to 1 and a LOCAL error nessage is
placed in the fault queue.
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6.3 UNIT REMOTE COVNANDS

6. 3.1 Commmuands

st andard
(and usable in RS 232)

def i ned | EEE- 488. 2

by
.CLS (sequential command)

Clears the ESR and | SCR
Argument: none.
.ESE (sequential command)

Prograns the Event Status Enable register.
Argurent: deci mal nunber between 0 and 255.
.ESE? (sequential command)

Returns the value from the Event Status Enable

register.
Argument: none.
Response: decimal whole nunber between 0 and
255.

.ESR? (sequential command)
Returns the value from the Event Status
Regi ster and clears it.
Argument : none.
Response: decimal whole nunber between 0 and
255.

.SRE (sequential command)

Program the Servi ce Request Enabl e register.

Argunent: deci mal nunber between 0 and 255.
.SRE? (sequential command)
Returns the value from the Service Request
Enabl e register.
Argument: none.
Response: decimal whole nunber between 0 and
255.
.STB? (sequential command)
Returns the value from the STatus Byte
register. Does not reset to O the MSS bit and
asserts the SRQ line of |EEE-488 bus.
Argunent: none.
Response: decimal whole nunber between 0 and
255.
I DN? (sequential command)

Returns the unit identification.
Argument : none.
Response: arbitrary block of

four fields separated by <, >.

characters with

AOIP MESURES,OM22, SXXXXXX, X.XX

SXXXXXX
X.xXx

(Serial number)
(Software version)

.OPC (sequential command)

Sets the OPC bit of ESR register to 1 when all
pendi ng operations are conplete.
Argument: none.

.OPC? (sequential command)

Returns a 1 when all pending operations are

conpl et e.
Argunent: none.
Response: deci mal whol e nunber "1".



WAl (sequential command)

Forces the wunit to wait wuntil all pending
operations are conpl ete.

Argunment: none.
.TRG (over| apped command)

Acts like the OPER command (sane as the GET bus
nmessage) .
Argunent: none.

.RST (sequential command)

Forces all pending commands to conplete in the
shortest possible time and resets the unit to
its power on state (see para. 5.2).
Argunent: none.
.TST? (sequential command)
Checks the integrity of the link between the
analog and logic boards of the wunit and
controls the wvalidity of the calibration
coefficients.
Argunent: none.
Response: deci mal whol e nunber according to the
tabl e:
0 No error.
1to 10 I ncorrect calibration
coefficient.
Def ecti ve sequence nunber.
11 Def ective link.

.PSC (sequenti al

Checks the autonatic
registers to their power
Argument : deci mal nunber
32 767.

comand)
reset of ESE and SRE
on state.

between - 32 767 and +

ESE and SRE keep the value
reset,

If argument = O,
they had before the previous instrunment

which allows a service request as soon as the
instrunent is powered up.
If not, ESE and SRE are reset to O on power up

and no service request is allowed before ESE
and SRE have been reprogranmed.

Exanpl e: ,PSC 0; +ESE 128; ,SRE 32
wi |l provoke a service request at each power
cycle.

up

.PSC? (sequential command)

Returns the status of the automatic reset flag
of ESE and SRE.

Argunent: none.
Response: deci mal whol e nunber 0 = no reset
to 0.

1 =reset to O.

6.3.2 Specific RS-232 node conmands

REM (sequenti al command)

Sets the instrument to renote control
acts in the same way as the REN nessage of
| EEE- 488 bus.

Argument: none.

st at us;
t he

LOC (sequential command)

Resets the instrunent to local status; acts in
the sane way as the GIL nessage of the | EEE-488
bus.

Argunent: none.
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LLO (sequential conmmand)

Inhibits a return to local nopde using the LOC
key; acts in the same way as the LLO message of
| EEE- 488 bus.
Argument: none.

6. 3. 3 Conmmands af fecting
specific registers

t he uni t

| SCE (sequential command)
Prograns the Instrunent Status Change Enable
register.
Argunent: deci mal nunber between 0 and 65 535.

| SCE? (sequential conmand)

Returns the value for the | SCE register.

Argument: none.
Response: deci mal whol e nunber between 0 and 65
535.

| SR? (sequential conmand)
Returns but does not clear the value from the
I nstrument Status Register.
Argument: none.
Response: deci mal whol e nunber between 0 and 65
535.

| SCR? (sequential conmmand)
Returns and <clears the value from the
I nstrument Status Change Register.
Argunment: none.
Response: deci mal whol e nunber between 0 and 65
535.

6. 3.4 Commands affecting working

characteristics
CURRENT (sequential command ignored in |ocal)

Prograns the measurenment current and, if it is

external, the reference voltage and resistance
Argurents: |, [V_REF], [R.REF[UNIT]]
I, measurenment current mmenonic (EXT, Al10
(Ov 22), Al, MA100, NMA10, MA1, UA100, UA10
(OM 24)).
V_REF, optional menmonic for external |
reference vol tage (MW100, V1).
R REF, optional decimal nunber indicating

the external | reference resistance val ue.
UNIT optional wunit (UOHM MOHM OHM KOHM
OHM by defaul t).
CURRENT? (sequential conmand)
Returns the current value of the neasurenent
current and, if it is external, the reference
vol tage and resi stance.
Argunent: none.
Response:
- | internal: (menonic).
- | external: (menonic,
nunber, mmenonic).

menoni ¢, deci mal

Exanpl es: MA10
Al
EXT,Mv100,10.013, MOHM



RANGE (sequential conmmand ignored in |ocal) TI ME, deci mal nunber between 0.5 and 32 400.
L . . . UNIT, unit <S> optional.
Prograns the specified range if it is
conpatible with the active range, or the range TOC? (sequential command)
change node (manual or automatic).

Returns the current tinme of charge in direct

Argument: RAN current node.
RAN, range mmenoni ¢ (UCHM200 (OM 22), MOHMZ, Argument : none.
MOHM2O,  MOHMROO, OHMR, OHM20, OHMR20O,  KOHMR, Response: (decimal nunber).

KOHWR0, KOHVR0O (OM 24), MANUAL, AUTO) .
. Exanpl e: 00003.0
RANGE? (sequential comrand)

OPER (overl apped conmmand i gnored in | ocal
Returns the active range and the range change ( P 9 )

node (manual or automatic). Triggers a neasurenent cycle (refer to the

manual conmand OPER, paragraph 5.6.2).
Argunent: none.

Response: (mmenonic, mmenonic). Argument : none.

Examples:  OHM200, AUTO MEAS? (sequential command)
MOHM20 , MANUAL
Returns the value of the last neasurenent

MODE (sequential conmand ignored in |ocal) recorded (absolute value, no conpensation) or,
in case of malfunction, a predefined value (see
Prograns the current node (pulse, alternate or par agraph 5.7.4).
direct).
Argument : MODE, [ MAX/ AVR] Argunent: none.

Response: (deci nal nunber, mmenonic).
MODE, current node mmenoni ¢ ( PULSE,

ALTERNATE, DI RECT) Exanpl es: 125.09,MOHM

MAX/ AVR, optional menonic indicating the 203.47,0HM

choi ce between naxi mum measurenent (MAX) or 30.000,K0HM (out of range, bit OVR

average neasurenment (AVR) in alternate node. of | SR
to 1)

MODE? (sequential conmand)
DSP? (sequential conmand)

Returns the active current node and, in
alternate node, indicates the choice between Returns the value of the |ast neasurenent
maxi mum neasur ement and average neasurenent. di spl ayed (absol ute or rel ative val ue,
Argunent: none. . tenperature conpensated value) or, in case of
Response: (mmenonic), [mmenonic]. mal function, a predefined value (see paragraph
. 5.7.4).
6. 3.5 Conmmands af fecting t he
neasur enment cycle Argument: none.

Response: (deci mal nunber, mmenonic).
CYCLE (sequential conmmand ignored in |ocal)

Exanpl es: -01.35,MOHM
Defines for the OPER command the nunber of 002.19, BCT
nmeasur enment s, the delay before the first > .
measurement and the interval between two HEAT? (sequential command)
nmeasurements (see paragraph 5.6.2). .
The two last arguments (DEL and INT) are Returns the wvalue of the last heating
optional . nmeasur enent .
Arguments: NB, [DEL[UNIT]], [INT[UN T]] Argument: none.

Response: (deci mal nunber, mmenonic).
NB, whol e nunber between 0 and 65 535.

DEL, decimal nunmber between 0 and 32 400. Exanpl e: 36.5,CEL
I NT, deci mal nunmber between 0.5 and 32 400. .
UNIT, unit <S> optional. TEMP? (sequential conmmand)
CYCLE? (sequential conmand) Returns the value of the [ast ambi ent

tenperature neasurenent.

Returns the neasurenent cycle paranmeters and
burst menory state. Argunent: none. )
Response: (deci mal nunber, mmenonic).
Argument: none.
Response: (whole  nunber, deci mal nunber, Exanpl e: 25.3,CEL
menoni ¢ ( MEM_OFF, NMEM ON) .
STBY (overl apped command i gnored in |ocal)

Exanpl e: 20,00003.0,00000.5,MEM_ON
(20 measurenents, delay 3 s, interval 0.5 s, Returns the instrument to standby position (see
nmenory on) par agraph 5.6.1).

TOC (sequential conmmand ignored in |ocal) Argunent: none.

Defines for the OPER command, in direct current
mode, the current time of charge before the
first measurenent.

Argurent : TI ME[ UNI T]
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6. 3. 6 Commands
functions

af fecting ot her

CLAMP (sequential command ignored in |ocal)

Activates or deactivates the analog linmits.
Argument: mmenoni c.
OFF, deactivates the stored limt.
ON, activates the stored limt.
M/20, activates the 20 nvV limt.
M50, activates the 50 nivV limt.
CLAMP? (sequential command)

Returns the stored limt and its state.

Argunent: none.
Response: (mmenonic, mmenonic).
Exanpl e: Mv20,O0FF

ALARMS (sequential command ignored in |ocal)

Activates or deactivates the alarm function.

Argunent: ON or OFF.

ALARMS? (sequential conmmand)
Returns the alarm function status.

Ar gunent :
Response:

none.

(menoni c), ON or OFF.

LIM1 (sequential command ignored in |ocal)

Prograns the alarns limt 1.

Argunent: DIR, [VAL[UNIT]], [HYST[UNIT]]
DIR, mmenonic indicating the direction of
overrun of the Ilimt which triggers the
al arm
- H for value higher than limt,

- LOfor value lower than limt.

VAL, decimal nunber indicating the value of
the limt 1.
HYST, deci mal nunmber i ndi cating t he

hysteresis value of the limt 1.
UNIT, optional unit (UOHM MOHM OHM KOHM
OHM by defaul t).
Exanpl e: LIM 1 HI,12.5KO0HM, 100
LIM 2 (sequential conmmand ignored in |ocal)

Prograns the alarns limt 2.

Argunent: DIR, [VAL[UNIT]], [HYST[UNIT]]
DIR, menpnic indicating the direction of
overrun of the Ilimt which triggers the
al ar ns:
- H for value higher than limt,

- LOfor value lower than limt.

VAL, decimal nunber indicating the value of
the limt 2.
HYST, deci mal nunber i ndi cating t he

hysteresis value of the limt 2.
UNIT, optional unit (UOHM MOHM OHM KOHM
OHM by defaul t).

Exanpl e: LIM 2 1LO,11.5KOHM, 1000HM
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LIM 1? (sequential comrand)
Returns the current progranmng of limt 1.
Argument: none.
Response: (menonic, decimal nunber, mmenonic,
deci mal nunber, mmenonic).
Value of linmt and hysteresis have the sane
unit.
Exanpl e: HI,12.500,KOHM, 00.100, KOHM

LI M 2? (sequential conmmand)
Returns the current programming of limt 2.
Argunment: none.
Response: (menonic, decimal nunber, mmenonic,
deci mal nunber, mmenonic).
Value of linmt and hysteresis have the sane
unit.
Exanpl e: .0,11.500,KOHM, 00.100, KOHM

MEAS_REL (sequential command ignored in |ocal)
Activates or deactivates neasurenents of DR and
DR/ R
Argument : mmenoni ¢
OFF, deactivates the two functions.
DR, activates the function DR
DR R, activates the function DRI R
REF_DR (sequential comand ignored in |ocal)
fixed
case,

Prograns the choice between neasured or
reference value (RO) and, in the latter
stores the new val ue.

Arguments: MODE, [VAL[UN T]]

MODE, mmenoni ¢ indicating RO neasured (MEAS)
or RO fixed (FIXED).
VAL, decinal nunber
RO.

UNIT, optional unit (UOHM MOHM OHM KOHM
OHM by defaul t).

indicating the value of

Exanpl es: REF_DR FIXED, 100MOHM
REF_DR MEAS
REF DR FIXED (stores the value of
RO in
nenory.
MEAS_REL? (sequential command)
Returns the status of relative neasurenent
functions, the entry node of reference value RO

and its val ue.

Argunent: none.

Response: (mmenonic, mmenonic, decinmal numnber
mmenoni c) .

Exanpl es: DR_R,MEAS,101.05,MOHM

OFF, FIXED,15.728,0HM

MEAS_RT (sequential comand ignored in |ocal)

Activates or deacti vates tenperature
conpensat ed neasurenments (resistance at 20°C).
Argunent: ACT, [NJ

ACT, menonic ON or OFF.

NO, optional whole nunber (if ON), between 0

and 9, indicating the "R" nenory nunber

where the neasurenment should be stored.



MEAS_DT (sequential command ignored in |ocal) MEAS_CT? (sequential comrand)

Activates or deactivates heating neasurenent. Returns the status of functions linked to the
tenperature of conponent under test, t he
Argunent: ACT, [NJ tenperature entry node, the netal type and its

tenperature coefficient.
ACT, mmenonic ON or OFF.

NO, optional whole nunber (if ON), between 0 Argunent: none.
and 9, indicating the "R" nmenory nunber Response: (menonic, mmenonic, deciml nunber,
containing the cold state nmeasurenent. menoni ¢, deci mal nunber, mmenonic).
STORE_RT (sequential conmmand ignored in |ocal) Exanpl es:
OFF,MEAS, 00060.0,S,CU,0.3931, PCT
Enters a resistance value in the "R" nenory. RT, FIXED, 028.5,CEL, OTHER, 0.3910, PCT
Argurents: NO, VAL[UNIT] MEM RT? (sequential conmand)
NO, whole nunber between 0 and 9 indicating Returns the contents of the nemory with 10
the "Rt" nmenory nunber. o resi stance val ues reduced to 20°C (R0 to Rt9).
VAL, deci mal nunmber i ndi cating t he
resi stance value to be stored. Argunent : none.
UNIT, optional unit (OHV by default). Response: eight-bit byte block of definite
| engt h.
Exanpl es: STORE_RT 7,125.34MOHM
Exanpl e:
TEMP (sequential command ignored in |ocal) #40131
) . 10.014 MOHM (memory n° 0)
Choice of entry node of the anbient tenperature 198.05 MOHM (memory n°® 1)
bet ween neasured val ue and nurerical entry and, 04.832 OHM (memory n° 2)
in the latter case, the optional new
tenperature val ue. 08.547 KOHM (memory n°® 9)

Arguments: MODE, [VAL[UNIT]] MEMRT? (sequential comrand)

MODE menoni ¢ i ndi cating measur ed .
’ VEA : Returns the contents of the nenory wth 10
Eglrrg(grD?ture ( S) or fixed tenperature resi stance val ues reduced to 20°C (RtO to Rt9)
: and the corresponding time of charge.

VAL, optional decimal nunber indicating:
- in neasured tenperature, the tinme interval
bet ween two successi ve t emperature
nmeasurenments with its optional unit (9),

Argunent: none.
Response: eight-bit byte block of definite

- in fixed tenperature, the value of the lengt h.
anmbi ent tenperature with its optional wunit
( CEL) P p Exanpl e:
’ #40232
Exanpl es: TEMP MEAS, 60 s 10.014 MOHM,00000.5 S (memory n° 0)
" TEMP FIXED, 28.5 198.05 MOHM,00002.5 S (memory n° 1)
e 04.832 OHM,00004.0 S (memory n° 2)
METAL (sequential command ignored in local) —  =ceecen---- .
08.547 KOHM,00008.5 S (memory n° 9)
Choice of the netal type and of its tenperature . . .
coefficient. QUT_ANA (sequential conmmand ignored in |ocal)
Arguments: TYPE, [VAL[UNIT]] Prograns the anal og output setup paraneters.
TYPE, mmenonic indicating netal type: Argunent: M N [UNIT], [ MAX[ UNIT] ]
- CU, copper, Tc = 0.3931 % °C, . )
- AL, aluminum Tc = 0.4030 % °C. M N, decinmal nunber corresponding to the
- OTHER, another metal or tenperature output 0 V. )
coefficients different from those set for MAX, decimal nunber corresponding to the
copper and al um num out put 2.50 V. )
VAL, deci mal nunber indicating the UNIT, optional unit (UCHM MOHM OHM KOHM
tenperature coefficient of metals other than OHM by defaul t).
those of copper or al um num proposed.
UNIT, optional unit (PCT = %°C). Exanpl es: OUT_ANA 0,15MOHM )
OUT ANA 5MOHM (nodification of MN
Exanpl es: METAL OTHER,0.00391 excl usively).
METAL OTHER, 0.391PCT )
METAL CU QUT_ANA? (sequential conmand)
METAL OTHER
(reninder of coefficient Returns the anal og output setup paraneters.
0, 391% °C previously .
stored). Argument: none.. ] ]
Response: (decimal nunber, mmenonic, decimal
LI GHT (sequential conmand ignored in |ocal) nunber, menonic).
Argunent: menonic OFF or ON. Exanpl e: 05.000,MOHM, 15.000, MOHM

Activates or deactivates the display |ighting.
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RPUL (sequential command ignored in |local).

Activates or deactivates the cable resistance
measurenments and progranms the paraneters.

Argunments: ACT [, LENGTH [, W RES]]

ACT, menonic ON or OFF.
LENGTH, decimal nunber indicating the cable

length in meters (100 < LENGTH < 9 999).
W RES, decimal nunber indicating the nunber
of Wi res

(1 < WRES < 100).
RPUL? (sequential conmand)

Returns state and parameters of the cable
resi stance neasurenent.

Argunent: none.

Response: mmenonic, decinal nunber, decimal
nunber .

Exanpl e: ON,1200.0,10 (in use, 1 200 m

10 wires).
6.3.7 Configuration commands
NAT (sequential conmmand ignored in |ocal)

Prograns the |anguage (French, English, Gernman,
Spani sh, Italian).

Argument: nationality memonic (F, GB, D, E,

).
RS232 (sequential conmmand ignored in |ocal)

Prograns the RS-232 interface paraneters.

Arguments: PROTOCOL [, BAUDS [, PARI TY [, NB_BI TS
[, NB_STOPS]]]]

PROTOCOL, mmenoni ¢ of the protocol used:
- NOP, no protocol.

- XON, XON XOFF protocol .

- CTS, CTS/DTR protocol.

- PRT, printer node.

BAUDS, mmenoni ¢ of the transnission rate:
19200, 9600, 4800, 2400, 1200, 600, 300.

PARI TY, menoni c of the parity check:
- N, no parity.

- Xignore parity.

- 0, odd parity.

- E, even parity.

NB_BI TS, deci mal nunber indicating the
nunber of bits transmitted (7 < NB_BITS < 8)

NB_STOPS, deci nal nunber indicating the
nunber of stop bits (1 < NB_STOPS < 2).

| EEE (sequential command ignored in |ocal)

Prograns the | EEE address.
Argunent : ADDRESS (0 < Add < 30).

PRI NT (sequential conmand ignored in |ocal)
Acti vates or deactivates sendi ng of

neasurenents to the printer (RS 232 wth
"printer" protocol).

Arguments: ACT [, NB_COL]

ACT, menonic ON or OFF.

NB_COL, deci mal nunber indicating the nunber
of colums (0 < NB_COL < 10).

NB COL = 0 for computer output (PC), page of
infinite |l ength.

SAVE_CONF (sequential conmand ignored in |ocal)

Saves the actual configuration of the unit in
the key whose nunber is indicated.

Argument: NO, decimal nunmber (1 < NO < 6).
LOAD_CONF (sequential command ignored in |ocal)

Loads and uses the configuration menorized in
the key whose nunber is indicated.

Argument: NO, decimal number (1 < NO < 6).
CONF_NO? (sequential conmand)

Transmits the nunber of the configuration in
use.

Argunment: none.

Response: deci mal nunber between 1 and 6.

CONF? (sequential comrand)

Transmits the configuration of the nunber
indicated or, by default, the configuration in
use.

Argunent: [NO], deci mal number (1 < NO < 6).

Response:

#0

CONF <NO>

CYCLE <same response as CYCLE?>
CURRENT <sanme response as CURRENT?>
MODE <sane response as MODE?>
RANGE <sane response as RANGE?>
MEAS REL <sane response as MEAS_REL?>
MEAS_CT <sane response as MEAS_CT?>
RPUL <sane response as RPUL?>
CLAMP <same response as CLAWMP?>
ALARMS <sane response as ALARMS?>
LIM1 <sane response as LIM 1?>

LIM 2 <sane response as LI M 2?>
QUT_ANA <sane response as OUT_ANA?>

Exanpl e:
#0
CONF <NO>

CYCLE 3,00000.0,00000.5, MEM OFF
CURRENT MA100

MODE DIRECT

RANGE OHM20,MANUAL

MEAS REL OFF,MEAS,100.00,MOHM
MEAS CT RT,MEAS,00060.0,S,CU,0.3931,PCT
RPUL OFF,100.0,1

CLAMP MV20,OFF

ALARMS OFF

LIM 1 HI,20.000,KOHM,00.001,KOHM
LIM 2 10,-.1000,KOHM, 0.0010, KOHM
OUT_ANA 000.00, UOHM, 250.00, OHM

6. 3. 8 Commands
nenory

af fecting t he bur st

MEMORY (sequential comrand ignored in |ocal)

Activates or deactivates t he measur ement

menory.

Argunent: OFF or ON.



MEMORY? (sequenti a

BURST? (sequenti al

comrand)

Returns the summary contents of the nmeasurenent
menory, i.e. the nunber of bursts and, for each
burst (nunbered from B 00 to B 29 max.), the
nunber of nmeasurements and the neasurenent
current (in external I, rem nder of the
reference resistance val ue).

Argunent :
Response:

none.
eight-bit byte of indefinite length

Exanmple 1 (nenory enpty):

#0
00 BURST

Exanpl e 2:

#0

04 BURST

B 00,0021 MEAS,MA100

B 01,0063 MEAS,Al

B 02,0178 MEAS,MA10

B 03,0045 MEAS,EXT,10.014,MOHM

command)

Returns the nunber of bursts recorded

Argunent: none.
Response: (deci mal numnber).
Exanpl e: 15
QUT_BURST? (sequential conmmand)

Returns, without argunent, the contents of the
| ast burst recorded, or the contents of the
burst wth the nunber contained in the
argunent. |f this nunber is higher than nunber
of bursts recorded, returns the nunber of
bursts.
Argunents (optional): [NJ, [TYPE]

NO, whol e nunber between 0 and 29.

TYPE, menonic indicating the nmeasurenent

val ue returned:
- DR relative nmeasurenent (R - RO)

- DRR relative nmeasurement (R - RO / RO) ,
- by default, absolute value or wvalue
reduced to 20°C
Response: eight-bit byte block of indefinite
| engt h.
Li ne 1:
#0
Li ne 2:
00 BURST (menmory enpty)
xx BURST (argument too |arge)
B xx (out put burst n° xx)
Li ne 3:

xxxx MEAS,ABS, (VAL)

(absol ute measur enent
or

xxxXx MEAS,REL, (VAL)

(UNIT)
RO value = 0)

(UNIT)

(relative measurenent, RO val ue)
or
xxxX MEAS,RT, (VAL) (UNIT)

(measurenment reduced to 20°C, RO val ue)
or

xxxxX MEAS, DT, (VAL) (UNIT)

(heating neasurenment, Rt val ue)
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Li ne 4:
CURRENT [I], (VAL) (UNIT)
(current menonic, internal Rref)
or
CURRENT EXT, (VAL) (UNIT)
(external Rref)
Li ne 5:
(current mode mnemonic) MODE
Li ne 6:
INT : XXXXX.X S (Interval between measurements)

Lines 7, 8, 9:

MAX : (VAL) (UNIT) (maximum value)
MIN : (VAL) (UNIT) (minimum value)
AVR : (VAL) (UNIT) (average value)

Li ne 10:

TA : (VAL) CEL, TC (VAL) PCT

(if R or Dt measurenent)
TA : 020.0 CEL, TC 0.0000 PCT
(i f neasurenent independent of T)

Line 11:
DT : (VAL) CEL
DT : 000.0 CEL

(if Dt measuremnent)
(ot her neasurenents)

Fol l owi ng lines, measurenent values with option

TYPE:

(VAL) (UNIT) (measur ement 0 of t he
burst)

(VAL) (UNIT) (measur ement 1 of t he
burst)

(waL) (uNtT) (last ‘measurement of the
burst)

Exanpl e 1: OUT BURST? 45

(output of contents of burst n° 45 when the
nmenory only contains 10 bursts).

#0

10 BURST

Exanpl e 2: OUT BURST? 5

(output of contents of burst n° 5 containing 4
absol ute neasurenents).

#0

B_05

0004 MEAS,ABS,000.00 UOHM

CURRENT MA100,1.0000 OHM

PULSE MODE

INT : 00001.5 S
MAX : 115.24 MOHM
MIN : 115.20 MOHM
AVR : 115.22 MOHM
TA : 020.0 CEL, TC
DT : 000.0 CEL
115.20 MOHM

115.23 MOHM

115.21 MOHM

115.24 MOHM

0.0000 PCT

Exanpl e 3: OUT BURST? 7,RT

(output of contents of burst n° 7 containing 3
neasurenents with tenperature conpensation)

#0

B 07

0003 MEAS,RT,000.00 UOHM

CURRENT EXT,10.115 MOHM

DIRECT MODE

INT : 00001.0 S
MAX : 17.543 MOHM
MIN : 17.539 MOHM
AVR : 17.540 MOHM
TA : 025.4 CEL, TC
DT : 000.0 CEL
17.543 MOHM

17.539 MOHM

17.539 MOHM

0.3931 PCT



OQUTBURST? (sequential conmand)

Returns, without argunent, the contents of the
| ast burst recorded, or the contents of the
bur st with the nunber contained in the
argument. |f this nunmber is higher than nunber
of bursts recorded, returns the nunber of
bursts.
Argunment  (optional): [NO ,  whole nunber
between 0 and 29.
Response: eight-bit byte of indefinite |ength
Li ne 1:
#0
Li ne 2:
00 BURST (menmory enpty)
xx BURST (argunent too |arge)
B xx (out put burst n° xx)
Li ne 3:
xxxx MEAS, ABS (absol ut e neasurenent)

or
xxxXx MEAS,RT (measur enent reduced to
20°C)

or

xxxx MEAS,DT (heating measurenent)

Li ne 4:
(current mode mnemonic) MODE

Li ne 5:
CURRENT [I],REF (VAL) (UNIT)
(current menonic, reference resistance)

Li ne 6:

RO (VAL) (UNIT),RT (VAL) (UNIT)
(RO val ue, relative nmeasurenents),
(RT val ue, heating neasurenents)
Line 7:

INT xxxxx.x S,TOC xxxxx.x S,T]l xXxxXx.X S
(I'nterval between neasurenents, time of charge
first measurenment tinme in heating neasurenent)

Li ne 8:
TA (VAL) CEL,TC (VAL) PCT,DT (VAL) CEL

(ambient tenperature, tenperature coefficient
heati ng) .

Line 9:

VOFS (VAL) MV

(stray e.mf neasurenent in direct current
node) .

Li ne 10:

A (record separator, decinmal code 30)

Li nes foll owi ng, measurenent val ues:

(VAL) (UNIT) (measurement 0 of the burst)
(VAL) (UNIT) (rmeasurement 1 of the burst)
k&éii'kﬁﬁiT) (1 ast nmeasur enent of t he
burst)

Last |ines:

A (record separator, decinal code 30)

MAX (VAL UNIT),MIN (VAL UNIT),AVR (VAL UNIT)
(maxi mum m ni rum and aver age val ue)

> (RS232 only: file end, decimal code 26)
Exanpl e 1: OUTBURST? 45

(output of contents of burst n° 45 when the
nmenory only contains 10 bursts).

#0

10 BURST

N
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OUT_MEMORY? (sequenti al

QUTMEMORY? (sequenti a

DEL_BURST (sequenti a

DEL_MEMORY (sequenti a

Exanpl e 2: OUTBURST? 3

(output of contents of burst n° 3 containing 24
heat i ng nmeasurenents).

#0

B 03

24 MEAS, DT

DIRECT MODE

CURRENT Al,REF 100.00 MOHM

RO 000.00 UOHM,RT 2.0461 OHM

INT 00001.0 S,TOC 00002.5 s,T1 00006.0 S
TA 023.7 CEL,TC 0.3931 PCT,DT 21.4 CEL
VOFS -000.2 MV

A

2.0704 OHM

2.0698 OHM

2.0692 OHM

MAX 2.0704 OHM,MIN 2.0572 OHM,AVR 2.0651 OHM
>

comrand)

Returns the contents (absol ute neasurenents) of
all the bursts in menory.

Argunent: none.

Response: eight-bit block of indefinite |length
- if the nenory is enpty:

28 BURST

- if the menory contains "n" bursts:
#0

(same as OUT BURST? 0)

(sanme as OUT_BURST? 1)

(sanme as OUT BURST? n-1)
command)

Returns the contents (absol ute neasurenents) of
all the bursts in menory.

Argunment: none.

Response: eight-bit block of indefinite |length
- if the nenory is enpty:

gg BURST

- if the nenory contains "n" bursts:
#0
(same as OUTBURST? 0)

(same as OUTBURST? 1)

(same as OUTBURST? n-1)

2> (RS232 only: file end, decimal code 26)

command i gnored in |ocal)

Del etes the burst whose nunber is indicated in
t he argunent

Argument : whol e nunber between 0 and 29.
command ignored in |ocal)
WARNI NG this comrand del et es al | t he
neasur enent nenory.

Argunent: none.



6.3.9 Error commands

The 16 last errors detected during decoding or
execution of commuands are stored in a fault queue.

The EAV bit of STBis set to 1 as long as there is
at least an error nmessage in the queue.

CL_ERR (sequential command)

Clears all error nmessages and resets EAV bit to
0.
Argunment: none.

ERR _NO? (sequential command)

Returns the nost recent error nunber and clears
the corresponding message from the queue. |If
there are no nore error nessages waiting, the
EAV bit is reset to 0.

Argument: none.

Response: deci mal whol e nunber, 0 is no error.

ERR? (sequential conmand)

Returns the nessage corresponding to the npst
recent error or the error number contained in
the argunent.

Argunent: optional decinmal nunber between 0 and
29.

Response: Character string between <">.

- Wth no argunent, the command ERR? acts just
li ke ERR_NO? towards the fault queue.

- Wth argunment, the fault queue is not
nodi fi ed.
Tabl e of errors

Error n° Message

0 "NONE ERROR'

1 " UNTERM NATED'

2 " | NTERRUPTED"

3 " DEADL OCKED"

4 "TRUNCATED RESPONSE"

5 " UNKNOAN HEADER'

6 " GET ENCOUNTERED'

7 "WRONG ARG. TYPE"

8 "WRONG ARG NO. "

9 "OVERLIMT ARG "

10 " UNKNOAN MNEMONI C'

11 "WRONG SUFFI X"

12 "ARG TOO LONG'

13 "WRONG ARG "

14 " LOCAL"

15 "DEVI CE ERROR'

16 "TRIG | N PROGRESS"

17 "WAI T DI SCHARGE"

18 " OVERLOAD"

19 " OVERRANGE"

20 " CURRENT TOO HI GH'

21 "OPEN U’

22 "OPEN "

23 " CLAMPI NG'

24 "H GH EMF"

25 " CONNECTI ON ERROR"

26 " CALI BRATI ON ERROR'

27 " PROBE ERROR'

28 "1 NPUT BUFFER FULL"

29 "WRONG ERROR NO. "

7. Mai nt enance

In view of the precautions required and the risks
involved, all nmintenance procedures nust be
undertaken by qualified personnel, adequately
trained and docunented. AOP offers a full
mai nt enance and calibration service in its factory
and assunes no risk for repair or calibration
activities undertaken by other personnel.

Al'l mai ntenance operations nust be perforned on a
totally disconnected unit, except for those
relating to the battery charger.

7.1 OPENI NG THE UPPER AND LOWER COVERS

the instrunent
and from all electrical cabling wires
front and rear panel term nal bl ocks.

- Using a screwdriver, unscrew the 4 cover screws
on the side to be opened, each cover is fixed by

from the power supply

to both

- Di sconnect

2 short screws at the rear and 2 long screws at
the sides.
- Lift the cover and pull towards the rear of the
i nstrunent.
The upper cover provides access to:

the logic board and, if required, the 12 V
battery and the charger board,

optionally the |EEE-488 board, according to

nodel .

The | ower cover provides access to:
t he anal og board.

7.2 CLOSING THE CASE

- Align the two tabs on the cover into the slots
in the case, pushing the cover into position.

- Insert the 4 screws into the cover to conplete
repl acenent onto case.

WARNI NG The 2 short screws go in the holes at the
rear of the instrument and the 2 long screws go in
the sides.

7.3 REPLACI NG FUSES

7.3.1 Power fuse

The instrunent's power supply i protected by a
time-lag 5 x 20 fuse rated 160 mA 250 V, according
to standard NF C 60-430 (sheet II1).
In the "~" indicator does not |ight
instrument is connected to power supply,
the fuse as follows:

up when the
repl ace

- Switch off the instrument, disconnect the power
cord as well as all wires connected to the front
or back of the instrument.

- QOpen the upper cover as described in paragraph
7.1. The fuse is located on the |ogic board as
shown in the follow ng di agram

N ] |

Power fuse 5 x 20
T 160 mA/250 V

T160/250V'

Power-supply
transformer

@(— Voltage selector

115V
230V
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- Renove the fuse cover.

- Insert the blade of a small screwdriver between
the fuse and its support, exerting |ight pressure
to push it up and out of its clips.

- Check that the fuse is blown, and identify the
mal functi on which caused it to bl ow.

- Replace the fuse with an identical part: AQP
part number ER 48124-161.

- Put back the fuse cover.

- Cose wup the instrunent as described in

par agraph 7. 2.
7.3.2 Current circuit fuse

The anal og board current circuit is protected by:

- a 6.3 x 32 instantaneous fuse rated 16 A/ 250 V,
specially made to ensure low voltage drop
(standard NF C 93-435, nodel HA 39) for the OM 22
(AQ P part number: AN 8009),

- a 6.3 x 32 fast-acting fuse rated 2 A/ 380 V for

the OM 24 (AQ P part nunber: AN 5826).

If, as a result of a manipulation error, the units
outputs no current to the " | " termnals, check
if the fuse is blown, that no other conponent
nearby is damaged or destroyed, and only then
replace it with an identical conponent.

To replace it:

- Switch off the instrument, disconnect the power

cord as well as all wires connected to the front
or back of the instrunent.

- Open the |ower cover as described in para. 7.1.
The fuse is |located on the anal og board, near the
rear termnal block.

- Replace the fuse and close the instrunment as
described in paragraph 7.2.

7.4 POANER SUPPLY 230 V OR 115 V

To change power supply:

- Switch off the instrument, disconnect the power

cord as well as all wires connected to the front
or back of the instrunent.

- Open the lower cover as described in paragraph
7.1
- Mve the "voltage selector” to the desired

position as indicated on the diagramin paragraph
7.3.1
- Add a | abel indicating the new vol tage under the
plug fixed to the rear panel.

7.5 SERVI CI NG THE BATTERY PACK (OM 22)

Model s OM 22-2 and OM 22-4 are equipped with a 12
V battery pack. This is contained in a nolded
tight pack allowing operation in any position.
This battery nornally needs no servicing other
than making sure it is adequately charged.

7.5.1 Norma

As soon as the

usage

instrument is connected to power

supply, the red indicator (~), to the right of the
keypad lights up indicating power presence; the
internal charger recharges the battery according

to its discharge |evel, independently whether the

instrument is working or not.

When wor ki ng i ndependently, the user is warned the
battery shoul d be recharged by the appearance of a
synbol BAT on the display.

At that point there renains approx. 20 % of a full
charge, i.e. after a certain period varying from
30 to 90 mnutes, according to usage, the
instrument will switch off automatically and it
will no longer be possible to switch it back on.
The battery nust be imediately recharged if
irreversible damage is to be avoi ded.
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To do this, plug the instrument back into power
supply, the red indicator lights up. The battery
recharges itself. A full charge takes from 12 to
14 hours. Beyond this time, the charger limts the

current feed and the instrunent
infor an unlimted tine.

7.5.2 Storage

can stay plugged

Unit battery life is inmproved if the follow ng
advice is followed:

- Never store an instrunent whose battery is
conpl etely di scharged.

- Recharge it after each period of usage, do not
just wait for the BAT synbol to appear before

rechar gi ng.

- After a conplete discharge and an automatic cut-
out, anything nore than a few days in this state
can reduce the noninal charge capacity of the
battery and the wunit wll 1loose sone of its
aut onony.

If long-term storage is envisaged, remenber that a
|l ead battery always has a certain current |eakage,
dependi ng on anbient tenperature. Periodic top-up
recharging is advisable in order to conpensate
this natural tendency to self-discharge:

- with a totally charged battery, storage at
t enper at ur es bel ow 25°C requires t op-up
rechargi ng every 12 nont hs,

- storage at tenperatures from 30°C to 40°C

requires top-up recharging approxinately every 6
nont hs.

7.5.3 Replacing the battery pack

In case of battery abnormal operation or if the
life is highly reduced regarding that indicated in

the technical specifications, the user may replace
the battery with an identical part (tight |ead
battery pack, 12 V, 1.8 to 2.0 Ah), AOP part

nunber: ER 41206-003.

7.6 EXTERNAL PONER SUPPLY (OM 22)

To install the current source external
- connect the 3 V external
the polarity.

suppl y:
power supply and fol |l ow

- using a screwdriver, set the "source" switch to
external position (slot via the "3 V' input
termnal s).

7.7 PERFORVMANCE VERI FI CATI ON

The instrunent's performance to specification is
checked exhaustively at the factory before
shi prent .

However the wuser my need to verify exact
performance characteristics as part of t he
conpany's netrology and quality policy.

This check should take into account nornal

metrol ogi cal procedure and usage and in particul ar
the foll owi ng advi ce shoul d be foll owed:

- Al  operations should be perfornmed in the
follow ng reference conditions: tenperature: 23°C
+ 1°C, relative hum dity: 45 % to
75 %

- The calibration standards used for performance
verification or calibration should be chosen to
ensure that the accuracy across the verification

or calibration terminals is known and, for the
unit, is equal or better than * 0.01 % taking
into account the influence factors present.
After this verification, if one or nor e
performance characteristics of the wunit are
outside specified tolerances, the instrument can

be recalibrated by the user.

The unit calibration is explained in a naintenance
docunent, AO P part nunber: NT 45942-190B.



8. Warranty

The wunit is covered by a one year factory
warranty, including parts and |abor, against any
def ect encountered during normal usage, excluding
any faults caused by abnormal usage or repairs by
personnel other than those qualified by AQP.

In case of malfunction, send the instrument back
to the address indicated below or to a repair
| aboratory approved by AOP to ensure the repair
quality and the calibration accuracy as specified
in para. 4.2.

AO P | NSTRUVENTATI ON
Servi ce Apres-Vente
Zone Industrielle de Saint-Guénault
Rue Maryse Basti é
B. P 182 - 91006 EVRY CEDEX - FRANCE

Tel: +33 1 69 36 50 50
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