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SAFETY SYMBOLS USED IN MULTISKEAN RC

Power (b

Power OQFF

WARNING MARKINGS USED IN THE DOCUMENTATION

Caution, risk of personal injury to the operator or a safety hazwd for the sumounding
area.

Cantion, risk of damage 1o the instrunest, othes synipment o loss of performance or
function in a specific application,




£, INSTALLATION

1.1 Unpacking

Unpack Midtiskan® RC carefully and check for any damage thai may have been caused during anspoctation. I any
part is damaged or missing, contact the local Labsysizins representitive.

Keep ihe original package for future transporiation,

1.2 Environmental Requirements

Locate Maltiskan RC o avoid expostre 10 excess dust, vibvations, strong magnetic fields, direct sualighi, draft,
excessive molstee of large tempersiure fuctuations,

Leave sufficient clearance (10 cm) at both sides of the wait for adeguats aie circulation,

1.3 Installation

Remove the two cover mtaining screws (Fig.1:2) and 1t up the cover.

I. Instrument cover 5. Plaic caier
2. Rewining screws of the insitument cover 6. Yransfer rails
3. Measuring assembly cover 7. Teoack

4. Retaining screws of the measuging assembly cover

Figure 1, Multiskan RT

Unpack the {ilier wheel, Check thai atl filters are clean and undamaged, Place the wheel into the filter slot (Fig. 2:5)
50 that the toothed edge faces the rear of the instrument. A magnetic locking mechanisi will awomadeally lock the
wheel in the correct position and the optical filicr position seasor will make sure that the comrect filter is wsed during
MeASUreInant,



1. Lamp 5. Filter wheel giot

2. Chopper 8. Processor eireuit board

3. Filex 7. Serial RS$-232C DI, switches
4. Fan

Figure 2. Multiskan RC interal view
MOTE: Do not touch the rzblective sueface of the lamyp or tha bufb itself,

Unpack the Iamp. Fit the lamp contacis 1o the isrminal sockel inside the instrument (Fig.1).
Place the lamp in its place (Fig. 2:1).

figure 3. Installation of lamp



Check visually that there are no loose parts inside the instrument.
Close the instrament cover and replace the relaining screws.

Muliiskan R does not produce operating noise at s level which could cause a hazaurd. Mo sound level measurements
arg needed afier installztion,

Connect ihe mains supply cord 0 the maing power socket (Fig, 4:2). The power supply has aviomatic 200-120/
200-240 VAC range selection. If a suitable mains supply cord is not provided, use only cords ceniified by the local
authorities.

Conaect the instroment 1o a corsectly instatjed lins power ouilet which has a protective conductor alsacalled as earih
or groumnd.

CAUTIGON: Interruption of the proteciive condacior inside or outside the instromesi or disegnnection of
the profective conductor termingl may make the nstrumend dapgerous.

1. Power switch

2. Power inpul scokel

3. Fuses

4, R8-232C interface connecior for a compuier
Figwe 4,  Multiskan RC rear view

Connect a computer according to requirements. For instructions about the interface system, see Appendix 2,

14 Transporting for Service

Repack the instrument aceording 0 instructions enclosed in the package. Use the original package. Indicate the fault,
Inform about the use of hazardous materiais.



&
2. FUNCTIONAL DESCRIPTION

2.1 Introduciion

Mudtigkan RC s an eight-channel vertical tighe paih filter photomeler designed to perfocm both starcdard photometeic
and agglutination measurements under the conirol of a computes.

The wavclengih (400 - 750 um or ppiional 340 - 750 nm) is selecled using maximum eight high quality fneerference
filters heid in a Gier wheel,

‘The readings can b2 processed via & serial RS-232C interface.

2.2 Wieasurement Principle
221 Photlometric Measuremenig

Multiskan RC nrilizes the original Labsystems’ conoeps of veriical phedometey inwhich the Bghit beam passes throegh
the whale sample,

Tn veriical photomeiry, the absorption of Hight is proportional o the amount of light absorbing substance in the well
Absorption is expasssed by the following equation:
a
A I,
5
where A = absorbance, 3 = molar absorptivity of the substonce, m = mass of absorbing substance and 5 = cross-
sectional drea perpendicular to the light path,
The advaniages of the vertical light path measurement are:
{1}  inaccurate pipeiting of nonabsorbing liquids does not alfect the measured absorbance values
(Z}  evaporaion of nonabsorbing lquids during the reaction does not affect the measured absorbance values and

(3 aceraindegree olinhomogeneity in the solulion, for example axaresalt of layering in tarbidity measursments,
does not affect the regulis,



The optical sysiem comprises the following cornponents (Fig. 5a):

guartz-halogen lamp

chopper wheel

aperiure and condzager kens
semi-transparent mirror
aperture

interference {ilier (filer wheel)
apical fibre bundle

focusing lenses

upper lenses and deteciors

WL s T W e W B e

Figure 5a.  Oprical gystem
Light sonrce:

“The light source is a quarz-halogen lamp (QGsrarn 64607, BY/30W), which is equipped with an aluminivm-conted
ellipticat ro€lectoe,

To prolong the sacvice life of the lamp, the instrument should be swikched off when not it use, Warming-up period
of 1 minute has w be allowed before measurng.

Chopper wheel:

The chopper wheel chops the ligh bﬁ:mn 10 TRVITLZG éicclmnic o,

Sernd-ransparent mirron

After passing through the condenser lens the light beam impinges on the semi-iramsparent mireor. Pari of the visible

lightand all longer wavelengths pass tuough the mirror, and the UV and the rest of the visible light is reflected. This
arrangemeni climinaies heating of the interference filler and evens out the speetral intenisity distribution.



Inierference filter:
The wavelangih is selected from the maximum of eight filiers held in the filter wheel
Fihre bundle:

After passing theough the interference filier, the light heam reaches thecommon eod of the fibve bundle, which divides
the beam inko eight equal paralie! beams and deflects the beams upwards,

Focusiog lensas:
After being divided the light passes thosagh a focusing sysiem of eight lenses,
Diotatons:

The light beams pass through the bottoms of the wells theough the samples via upper lensey 1o the detectors, which
measure the intensity of light,

222 Aggiatination Measuremenis

Agglatination measurements ae perfonmed by psing special optics (pinhole optics) (Fig. 5b). The ingrument scans
over each well measuring a 20 points welt profile taking 20 readings, Roadings are then down-loaded g a P.C. for
further mterpratation,

1, Focusing lenses
2, Upper ienses and detociors
3. Pinhole plate

Fig. 5b. Agglutination oplics



2.3 Instrumeni Layout

[nstrument cover

Retaining serews of the instrument cover
Measuring assembly cover

Retaining serews of the measuring assembly cover
Plat carvier

Transfer rails

Track

Status LED, three colour

e e o

Figure 6. Muolidskan RC
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Lamp
Chopper wheel
Filter

Fan

AR L RS e

Filier whael slot
6. MUSCU - RC processor boand
Serial RE-232C DIL swiiches

™~

Figuwe 7. Multiskan RT intemal view




Power swich

Power tnput sockes

Fuses _

Voliage selecior switch (if exist)

R35-Z32C interface connegior for a compuier

ol o

Figure 8. Multiskas RO rear view

i1



Deteciors

Focusing lenses

Fin hole plate {option)
MACU cireuit board

S b e

Figue 9. Measudng assembly

12



3. OPERATION

3,1 How te Gel Started

Swiich the insteument on bsing the power switch at she rear of the instrurnent (Figure 821 The ststus LED shows
orange and in autocalibration progcedure the insirument selects the proper light iniensity for each liler, When the
instawment is switched on, waii ahout 1 minuie for wanming ap and avtocalibration, then the status LED twras green
and the instrumeni is ready to receive commands.

Clotours of the statug LED:

et
Colour Explanaiion
Green Instrement is ready to receive a (new) command.
Orange Instrument is busy, perfomming a task,
Fed An ervor has ocomred,

3.2 Computer Conirol Commands

All commands from ihe computer to the reader are in ASCIT format and have a gencral format:
<COMMAND>cFARAMETERS <] F
whare <L.E> is the linefeed charactgr, decimal 10.

Commands may be in uppes- or lowercase and punciuation characiers whitespace, iah, comma and <CR> (carriage
retura) may be used.

For example, all following commands are valid;
FM 123456787654 <ILF>
Fn{23456787654 <CRalF>

fm 1.234,56,7,8.76,54<LF>

Mutitskan RC responds to the following commands:

R Staris the compuier cootrob. This command resets the measurement mode i
0, current column to 0 and the mixer speed 0 waxicom, The Mubtiskan BRI
will not respond 10 any other comimand before R is received.

1. F8 Filier selection.
FMnm ' Individual filter is selected for each column,
12 n=filter pumber, numbers from 1 1o § can bz selecizd,
E0 Selection of continuous plale movement,
El Selection of stepwise plae movement,
A Adr blank,

Reagent blank on columa defined by command 8,

iy Measuring the whole plate and sending the resulis via the interface in the
microplate format. Relaiive starting colwmin is Q after this comnmandd,

PM Measuring the whole plaie using individual llter for cach column and
sending the results via the uterface in the microplale formar.

Pn Measuring the whole plaie 0 times (1 = 1-99) and sending the results via the
interface in the microplawe format. Reladve starting coluian is O afier this
commarnd,

Mn Measuring v columns starting fromn the starting colamn (B o= 1-17)

5 Dewrmining the relagve starting column {§ = 1-12)
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O

in

X1
X2
X3

W «poinis>

we

W

STATUS
C

Cemodules

DATEdd»cmmm><yyyy><LF>

TIME«<hli><mni<sse <L F>

Male §s

14
Drive plate column 10 measiwe position, for service purpioses,

Initializing the starting columi 56 that the absoluts siarting column is 1

Example; I L&
52 LFE
M4 .F

{columns 3, 4, 5 and 6 ave measurad)

Diriving the plate outand inigalizing the stariing column so that the absolui
stariing column ig j,

Example: o LF
52 LE
M4 L¥

{columns 2, 3, 4 and 5 are measnred)

Shaking of the microplate, nis shaking time in seconds (= 00-60)
Example:  Shaking of 5 3 is entered as 205 oc Z5.

Set shaking speed i rmgxinngm. (TTis speed is selected as a defanlt,)
Se1 shaking speed 10 65 % of maximuom.
Sei shaking spoed i 33 % of maximum,

Ageluntination measisroynent i performed, The parameter <pointss isoptionas
and defines which ones of the 20 measured profile points dre seni in the
respanse. The parameter isasiring of ASCH " 1™s and "0%:s. The string length
is free, the characted in the pdddle of the string comresponds to point 10,1 e
string is shonier thae 20 characters, the undefined points will not be seni in
responze, If <pointe> is keft out, absorbances of alf 20 poinis will be sent.

Agglutination measnrement is performed. The response ix all 20 sets of daia
in plate format withoul measurement numbers,

Dalg and time. See note 1.

Yersion number of the software, for servics purposes,
Quit the computer conir,

Reader stams information, for service purposes.

Agke number of currently selected software module, This command is
inciuded for comnpanbility with Multitkan Muliisof,

Select software module <module>. Moduie mpmber may be 1 or 2. This
command i included for companbility with Multiskan Multisoft, it 15 nof
necessary 1o send this command when switching hetween absorbance and
apglutination measweinaent. Current columa afier this command is 0.

Set daie. Parumeter <dd> is ihe day of month, 1..31. Paramezier <mmms is
three first charscters of the english month name, JAM. DEC. Pacgmeler
<yyyy> is the year, 1993...2092. See nois 1.

Settime. Parametes <hles isthe hours, 0,23, Parameter <imm= ig theminutes,
0..39 and paramecter <35> the seconds, 0,59 Ses nois 1,

The following applies only i the seal tme chebfoddendar option is not
installed. 15 the date and time are not setby DATE and TIME eommands, the
tlate and time in reador responses ate peinted; = -, —— o e H0:00:00 The
clock calendar is not runaing. If only time is sei, the clock stars running, but
the date remaing —ee, —— - —==—— When the date is sat, 2lso the clock stars
running. The start ime before TIME command is 30:00:60. The real time
slock/calendar option is oot nognally meeded becanse compuler bave tis
featue.,



33  Acknowledgement Messages

Multiskan RO acknowledges each command by sending a message. The following messages are used:

OK The action hus been successinlly performed,
ERn Error (see 3.4 Error Messages)
ER3 An invalid comomand that Multiskan RC was not able to understand.

The P and PM commands are acknowledged by sending valucs of the mcasured wells, Data flow to e compnter is
a folkows:

DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA BATA CRLF
DATA DATATDATADATA DATA DATA DRATA DATA DATA DATA DATA DATA CRLE
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLE
DATADATADATADATADATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATADATA DATA DATACRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA RATA CRLF
DATADATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATAUCRLE
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLE

whers
CELF = corriage retorn and line feed
DATA = §chameiers, whoere the first character can be a space or a minus sign and the xemainder can be digits or

decimal points

M commands are acknowledged by sending reguested eolumix murnber and colurom data in 1 row 25 follows:,

1 DATADATA DATA DATA DATA DATA DATA DATALRLF
1 DATA DATA DATA DATA DATA DATA DATA DATACRLF
3 DATADATA DATA DATA DATA DATA DATA DATA CRLFE



WM command responges like the following example response of the command WMID101:

ABSORBANCES MEASUREMENT 8 Multiskan RC VERSION 0.0-04
U 4 A L A1) FILTER 2
CRLF

i 2 3 4 5 & 7 ] g W n iz

=
!

DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRIF
2ATA DATADATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLE
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLFE
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLE

morTmEg o

CRLE
CRILF
CRLE
ARBORBANCES MEASUREMENT 10
AU § 3§ 0. )
CRLE

1 2 3 4 5 & 1 & Y 103 11 13
CRLE
A PATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
B DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
< DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
D DATA DATA DATADATADATA DATA DATA DATA DATA DATA DATA DIATA {RLF
B DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA {URLE
F DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA BATA{ELF
G DATA DATADATA DATADATA DATA DATA DATA DATA DATA DATA DATACRLE
I1 DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLE
CRLF
CRLEF
CRLF
ABSORBANCES MEASUREMENT 12
PR 4 DRA:
CRLF

1 2 3 4 3 & 7 8 9 G it [VA
CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATADATA DATA GATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATADATA DATADATA CRLF
DATA DATADATADATADATA DATA DATA DATA DATA DATA TATA DATACRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATADATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CELF
DATADATADATA DATADATA DATA DATA DATA DATA DATA TIATA DATA CRLF

Tammgaer

CRLF

CRLF

CRLF

EQF

Were EQF is snd mark, decimal 26.



WP is acknowledged by all 20 sets of agglutination measurement resulls without titles:

DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATADATADATADATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATADATA DATA DATA DATA DATA DATA DATA DATA DATA DATADATA CHLF
DATA DATA DATADATA DATA DATA DATA DATA DATADATA DATADATACRLE
DATA DATA DATADATA DATA DBATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATADATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF

DATA DATA DATADATA DATA DATA DATA DATA DATA DATA DATA DATA CRLE
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLE
DATADATA DATADATADATA DATA DATA DATA DATADATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLY
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATADATADATADATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF

DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATADATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLE
DATA DATA DATA DATTA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATADATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA BATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATADATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATADATA CRLF

¥ command sends the following type of texi:
Multiskan BC VEG-1A

T command sends the following eat
e e C0:00:00

STATUS command sends the report:
BAultiskan R statog repiit — =, == == cae 00:00:00.

Filter: 2

Chopper speed [rpml: 1464

Lamyp inteasity: 3/3

Cains: 00000000/ 77777777

Homom values: 001280 001440 (01344 (01312 001408 001376 001408 001376
Blank values: (88864 070304 (281172 OBOBIG Q76176 (87280 093104 (95680

This comman is for service use pnly

17



3.4 Error Messages

ERJ

ER&E

ER7

ERS

ERO

ERIG

EREI

ERI2

ER13

ER14

ER15

ER1G

Command grmor

Invalid program module
Chapper speed 00 high

Filter not installed in filtecwhesl
Filter timenat,

Filter ont of position wlerance
Mot enough light

T mnch iight

Pichols plate operation failue
Filtor not able ta agglatination
Lamp failure

Chopper specd 100 Iow

Plaie stepper lmeot

Plate position error

18
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4, BSERVYICING
4.1 Maintenance

To guaranies the continuing reliability and acouracy of Mnitiskan RC avoid distustiing any of the optical sysiem
components. A misalignment of the light path affects rmeaswements.

Keep ihe optical systern clean 1o ansure proper funciioning and accuraie resulis, Pravent any Houid from enkering the

insiruenent. Keep the instrument free of dust and other foreign matier. Avaid touching fens surfaces, fillers or
detectors with fingers,

4.2 Routine Cleaning of the Instrument
T the power off and ungleg the instrument.
e disposable gloves,

Clean the instrument outside, the wack (Fig.11:1) and the plate carrier (Fig.11:2) with a cloth dampened with water
or mild detergent.

4.3 Cleaning of the Gplical System

Femove the two reinining screws (Fig. 1173, 11:4) of the meavoring assembly cover and remove the cover, Clean the
rack (Fig. 11:3) inside the measuring assambly as above.

 NOTE: Do not touch the measuring civenit board (Fig. 11:6) by hand,

Clean the cight focusing lenses at the end of the optical fibve bandle (Fig, 117 with a cloth dampened with wator,
mildt deterpent or 96 % ethanol, If 96 % ethanol is ysod, wipe afterwards with a napless cloth dampened with water,
The upper lenses are situated under the detecior frame (Fig. 1 1:8), Remove the two detector frame from {asteners with
washers (Fig. 11:9), Lift the detector frarae from the handie (Fig. 12:1). Clean the upper lonsas (Fig, 12:2) by the same
way as focusing lenses.

NOTE: Do uof use sceions o clean the plastic lenscs {(forusing lenses or upper lenses). Avold harsh
treafment.

After cleaning the upper lenses lower the detector frame back 1o it's position,

NOTE:  Make sure ibat the Hall-clement seozor (Fig, 12:3) i3 sositioned into s slot (Fig.12:4).

Replace the deizctor frame fasteners with washers (Fig. 11:9). Make sure ihas delector frame fasteners are placed 50
that the edge in the fasiener faces up (ses Fig. 11).

MOTE: Do not bend the mensuring circnit board cable (Fig, 15:10).

Place the ground wiee (Fig. 11:11) back 1o its position making sure that the ground wire will siay in its place, Beplave
the coverretaining screws, The screw (Fig. 11:3) will connect the measuring assembly cover tothe instrument ground
to suppress elecuical disturbances.

Clean the inierference filtors with napless cloth or with {ense paper. I is recommended not fo uss liguids whan
cleaning the filters.



Track

Plaie carder

Renaining screw of the measuring assembly cover
Retaining screw of the measuring assembly cover
Track

Measuring ciecuis board

Focusing lenses

Detecror frame

Detector frame fastener with washer

10, Messuring cireyit board cable

1. Ground wire

12, Position of the groond wire

S R

Figure 11. Opening the measuring asscmbly cover

20
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Handlie

Upper lenses
Hall elemient sensor
Pasition of the Hall element sensor

Lo

Figmre 12, Lifting the detector frame

4.4 Disiniection Procedure _

Disinfect the instrument in cass of hazard of infections sgents as follows:
Turn the power off and unplug the instrument.

Ust disposable gloves.

Clean the instrument owside, the wack (Fig. 11:1) and the plate casriex (Fig. 1 1:2} with a disposable cloth dampened
either with 70 % cthanol or 1 % glutaraldehyde.

Remove the two screws (Fig. 11:3, 11:4) of the measuring sesembly cover and remave the cover. Clean the track (Fig.
11.5) inside the measuring assembly and the eight focasing lenses at the end of the optical fibre bundle (Gig. 11:7)
as above,

, NOTE: Dooot touch the measuring circuit board (Fig, 11:6) by band,
The upper lenses are situated under the detecior frame (Fig. 11:8). Remove the iwo detector frama fasteners with

washers (Fig, 11:9). Lifi.the detecior frame from the handle (Fig, 12:1). Clean the upper lenses (Fig. 12:2) by the sume
way as focusing Jenses,
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MOTE: Do not use acefone fo clean the plastic lenses (ocusing fensss of wpper iznses). Avoid harsh
treatimest,

Leg the surfaces of the instrument to dry.

Wipe out the thin film of the disinfection ggant from e surface of sight focosing lunses wd upper lenses with »
napless lens tssus dampened with water. Dry the lenses with a dry lens tissue.

After deying the upper lenses lower the detector frame back o its position,
MNEYUE:  Make sore that the Hall-clemeent sepsor {(Fig, 12:3) is positioned inte s siet (Fig.11).

Replace the deiscior frame fasteners with washers (Fig. 11:9). Make sues that detector frame fasteners ace placed so
that the edge in the Fastener faces up (soe Fig. 11)

y, NMOUE: Do ot bend the measuring civenit hoard cable (Fig, 11200},

Place the grovnd wire (Fig.11:11) Back 10 its position (Fig. 11:12). §ide the measuring assembly coverio s posidon
making sure that the grounsd wire will stay in its place. Replace the cover retaining serews. The screw (Fig. 11:3) will
connect the measuring assembly cover 1 the instrument ground 1o suppress clectnical disturhances,

Please note that this procedure can nol be 2 guarantes against cordamination of personnel handling the instrument.

4.5 Changing Individusl Filters in the Filterwheel

Switch the powsr off.

Unscrow the 1w cover reisining screws and Lift the cover,

Lift the filter wheel from the filier wheel slot. Do not wuch filier surfaces,

Remove the fiter spring by unsscrewing the spring position holding screw.

Inseri 4 new filter into the wheel 2o that the arrow on the filies rim peints downwards,

Place the filter spring into ifs original position and fasten the screw,

Slide the filter wheel back into the [ier wheel slot with ths woothed edge facing wwards the rear of the instrument,
The filier wheel is drvwn into position by the cenival permanent magnet.

Close the instrument cover and replace the reaining screws,

4.6 Changing the Lamp
1f the lamp bums out, replacs it as follows.

Turi the power off and unplug the instrumene, Open the instoomentcover by unscrawing the iwo serews oneach sida
of the instrument and Lift up the cover.

NOTE:  ‘The lamp red its surronndiags may be bot.
Lift up the lamnp with the weminal sncket, Publ the weeming! socket from the Tamp contacts Gee Fig. 13
2o not touch ibe reflective surface of the new lamp or the bulb itself,

Refit (he terminal socket to the contacts of the new lamp apgroved by the manufacmrer (OSRAM 64607, 8Y/30 W),
Place the new lamp in its place.

Close the instrument cover and replace the retaining screws. Plug in the instrument sad switch the power on.



Figure 13, Changing the lamp

47 Changing ihe Fuses

The fuses are located al the rear of the instrument (Fig. 8:3).

Switch the power off,

Unplug the instrument and diseonneci the power cord from the power inpyg sockes,
Unseree the caps of the fuse holders (Fig. 14).

Keplace the blowa lises with the same type.

Surew the caps back onto the fuse holders.

Reconuect the power cord and switch the power on,

Figure 14, Changing the fuses

23



5. TROUBLE-SHOOTING

ERROR REASON

RECOMMENDED ACTION

No power when switched on,

{Check that the instrament is plugeed o,

Check that the fuses are not hlown,

Unsuecessiul mansfer of data via
the interface syaiem.

Checl that the instrument band rais
matches that of the compuler,

Check that the boih instramienis have the
saine characiee leath and parity
configuration,

Check that both instruments uss the samc
kind of handshake.

Check the connection cable.

PLATE ERREORS

Check thai ihe plate is properly postiioned
in the plate carrier,

Check that no foreign mailer is obsiructing
the carrier.

Check that ihe rails are nol dinty nog bent.

Chock that the toathed bell is not broken.

FILTER ERRORS Filier wheel is missing

or faulty,

Place the {Rieswhee! into the Hlierwhesl
slot, Check that the filter wheel has been
properly nstalled or is wat brokes.

TOO MUCH LIGHT Too much light enters

the dewcions.

NG LIGHT, LAMP FAILURE  Lamp has buen out.

CHOPPER ERRORS

Check the filicr, Contact service,

Change the lamp,

i T —— T

Check the chopperwheel, Conlact service.

Check the pinhols plate. Contact servics,
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6. GENERAL SPECIFICATIONS

Weight:
Overall dimensions:

Mains power supply:

Power consiaplinn:

Fyses:

Operating conditions:
(indoor nse)

Transportation conditions:

Siorage conditions:

Mictoplates:

Spectral range:
Read-oul range:
Measurement range:
Ac.cums:y:
Precision:

Lincarity:

Long term stability:

Speed of aperation
W Y Lime:
reading spead:
Display:
 Interface:
Ontical system:

Interference filiers:

Operating mode:

Bagic unit 11 kg
125 mm (H) 2 420 rua (W) x 320 mun (B}

100 - 120V, 50/60 Hz, nominal (operating range 90...136 V)
200 - 240 ¥, 50450 He, nominal (operating range 180..2356 V)
Auiomatic range selection

170 ¥4 max

2% 35 A, stow-blow type
UL 198G Time Delay, 5220 rom

FH0°C 1o +40°C, RH 90 % max
Tesied accoiding o IEC 68-2-1, tast Ab, (Cold}, IECEE-2-2, et Bh, (Dry
heat) and IEC 68-2-3, test Ca, (Damp heat)

-40°C 10 +TPC, packed in wansportation package
Tested according to IEC 68-2-1, test Ab, (Cold) and YEC 68-2-2, st Hb,
{Dry heat)

S25%C to +50°C, packed i ransportadon package
Tested according o IEC 68-2-1, test Ab, (Cold) and TEC 63-2-2, test Bly,
(Try beat)

The manufacwrer recommends the use of fai-botomed microplates.
{Specifications are set for flat-botomed microplaies).

400 — 750 nm (optionat 340 — 750 am), 8 {ilicr slots in a fillerwhest,
Min 0 - 3.5 abs. unity
0~ 2.000 abs. uniis
+ 2.0 % or £ 0.007 abs, uniis whichever is greater
CV < (L5 % or within 0007 abs.uniis
- 2.0 % or £ 0.007 abs.units whichever is greater

Because of the asioblanking procedure the insirument is siable

1 minute

5 s/plate (continuous mode)
14 sfplate (si2p mode)

3 colour LED

RS$-2320 serigl interface
hand rate: 2400 ar 9600 (9600 set by the manufacurern)
characier formaiz 1 siart bit, 8 daia bits, 1 siop bit and no parity

Quartz jngsten haiogen lamp (Csram 64607, BV/S0WS, choppor wheel,
aperture and condenser lens, semitransparent mirror, interforence filter
(in flicrwheel), fibve bundle, focusing lenses, upper lenses and daieciors

Max. 8 scloctable filtrs b a filterwheel in range 400 ~ 750 am (optional
range 340 - 750 am).

Half band width & ~ 9 nm, center wavelength accuracy +2.0 um
(filters 340 - 4173 am).

Half band width 3 ~ 6 nm, center wavelength accuracy 32.0 nm
(filiers 414 ~ 750 nm).

Compuisr conimod mode
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7. BAFETY SPECIFICATIONS

Mulgskan BC tulfils the following reguirements: EC H010-1 including Amendinents Y and 2
C3A C22.2 Mo 1010.1 {file LR §2464-C)

The safety specifications are met also under the follovwing enviremenial conditions in addition or in excess io those
stated in the operating conditions:

Aiiiﬁjde: up e 2000 m

Temperatuse: +5°C - +40°0

Maing supply [foclumuons: +10 %

Installation caregory (overvoliage calegory): H accoeding 15 1EC 6841 (Mot 1)
Pollnlion degree: 2 aceording to IEC §64-1 (Mote 2)

MOTE 1 Instatlation category (overvoltage calegory) defines the Joved of fransient overvoliage which the
icstovinent is designed o withstand safety, It dopends on the nature of the electricity supply and its
overvoltage protection means, For example in CAT I which is the caiegory used Tor instruments in
installations supplicd from supply comparable to pubdic maing such a8 hospital and research
Lsbaraiories und most industrial laboratovies the vepecied trangiant overvoltage is 2500 V for n 230 ¥
supply and 1500 V for a 120 ¥ supply.

MNOTE 2 Pallution degres describes the amount of conductive pollution present in ihe operating environment,
Pallution degres 2 assumes that normally only non-conductive poliution such as dust cocwrs with the
excepiion of occasicnal conductivity caused by condensation,

Baoth of these affect e dimensioning of ihe elecirical insulation within the Wnstrument

COMNFORMANCE TO THE EU DIRECTIVES

Multiskan RiC bearing the CE mark 8933G/EEC (s amonded by 923 1/EEC) welating  Electin-
conforms w the following E1J direciives magnetc Compabifity '
T323EEL (Low Yoltage Directive)

Performance specifications used to EN 55082 class 8
verify conflormange tu the Directives above TEC 1000-4-3/EN 61000-4-3 3 Vo
: IEC 1000-4-2/EN 61000-4-2 4KV D8RV AD
IEC 1000-4-4/EN 61000-4-4 1k¥

IEC 1010-1/EH 61010-1
Includisig Amendments | and 2



Unpack the instrement.

Instaii the filter wheel.

Tustall the lamp,

Check the band mite and handshake with DIL-switches.
Conpect computer.

Plug istto maing,

Switch the instriment o

Siari your compuies progean.

Appondis 1
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Appuriliz 2

Daia transfer (o 2 computer ocour via a buili-in serizl R5-232C interface.
The hardware spestficatons of the RE-132C iner{acs ae 23 {ollows:
1 The configuration is spaeilicd as for daiz ierminal equipment (DTE).

2. The band rale (speed &t which dais is sent between an external compuier and the instrument) is selecied by
the DIL switchez on the MUSCU-RC processor board. The following baud rates are available: 2400 and 96060,

The band mle 9600 is sei by the manufacturer,
3 Character formai is 10 bils with 1 start bit, 8 dagabits, 1 stop bit and no pariry. The fornat cannot b changed.

4. XONAOFF software flow contol can be used. RTS/CTS handshake can be used if accessany. The dosired
alternative is selected by a DIL switch on the MUSCU-RC processor board,

Signals Convecied Gy the DR-2S Conneclor

The fatlowing signals are conmected o the DE-25 connector at the rear of the instoument;

RS-232C PORT
B3-25 MALE CONNECTOR.

PINHO  SIGNAL WAME

Txl
Rl
RTS
ors
GINL
DTR

R W AR I 8

Sigual description:

T2, Trangmit Data ouipue

Haly, Receive Data input

RTS. Request to send autpug

T35, Clear o send input

GNT2, Signal ground

0.  DTR, Daw Terminad Ready. ITR &5 in the high stale when Multision RC is powered up,

il o

Baud Bate Selection

The baud ras (specd at which data 2 sent belween Multiskan RO and the compuier) is selected by the DL
swilch 3 (Fig. 7).

sw 3 Baud raie
off 9500
on 234G

To determine which baud raig is necessary for any given computer/printos
1. Consult the nperating mannal supplicd with the enmputes

2. Contact the dealer from which the computer was parchased

i Contact the computer manufscturer,
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Hsnds?mks Seleviion

Swiiches sw?2 and swl sclest the daia flow control mode

w2 swl

off off 10 flow coatol (factory sotiing)

off on RYSHCTS hardware flow control (handshaking)
i off XONTXOFF software flow control

on on bath RTS/CTS and XOWN/XCFF flow controls

DIL SWETCHES

Mote: See marks oo the switch component. QN/OIE positions may be changed depending on the component used,

Typieal Computer Connection Cables
Multiskan RC ~ PC

Multiskan RC P
CHABSIS BND 1., 1 CHASSIS BND
: 2y T S——
T=D 2 2 T
- WT _,m..-\<,:, CS
Bxlt ) , Ky
- —wa-%‘} f {:mwv— Rt
RTS a4 q ATE
A i wrﬁ‘} ——»—w—c
cTs K >< 5 £T8
> "
DR f-,x f_aﬁ neR
Boi - § C
SIGNALGND 7, \ / 7 SIGMAL GND
-y SRR W S el
DED g B8 Bed
e ) IR
DTE 29\ / fhf?@ nTe
i SN <, G
Multiskan RC - MAC
Multiskan RC PMaC
CHASSIS GNG | CHASSIS
e e m‘..':} — =
Tl 3 1 DTR
m:) w_ﬁ;g e oo e
=) 3 2 LTS
=3 Iy .
RTS 4 3 TRD-
*‘:"“' ————— il B et L o T
‘...)
s 5y ol o
DSR 6 5 KxD-
. ....,__._,ﬂm_,,,_@@ :}—_@w
SIGNAL GND 7 [ TxD+
[ 2. m:}._mww._,_
it
o]y’ 8 -t
DTR 20 a Rxs
- :‘) IS e e




Accessories

Filierwheel without filiess

Other filters in the 400 ~ 750 nm (340 - 750 vm) range can be ordemd
(XAX corresponds o the waveleagih)

Filter spring and screw

Filter box

Cperation manual

Dusst cover

Serial mtexface cable for PO

Serial interface cuble for MAC

res for mainicnancs

Lamp
Fuse 3.5 A (10 pesfbox)

LABSYSTEMS OY

{Head office)
Sorvaajankai 15

PO, Box 8

FIC-00881 Helsinki
FINLANI

Tel: +358-9-329 100
Telefar: +358.9.3291 0415

Appendiz 3

Labsysiems code

4071230
142xxx0

2402510
1041920
1506250
1610450
2303890
2303770

24000620
1210950
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SAFETY SYMBOLS USED IN MULTISEAN MS

Power (3H

Power OFF

WARNING MARRKINGS USKED IN THE DOCUMENTATION

Caution, risk of personal injury o the operator of a safety hazard for the suerounding
area,

Caution, risk of damage to the insgument, other squipraent or loss of performance of
funciion in a specific application.




1. INSTALLATION

L1 Unpacking

. Unpack Multskan® MS carefully and check for any damage that may have been caused during transporiation. I any
part is damaged or missing, contaci the local Labsysioms wpresemative,

Keep the original package for future sansporiation.

12  FEanvironmental Requirements

Locate Muliiskan MS o avoid exposure 10 excess dust, vibrations, sirong magneiic fields, direct sunlight, drafi,
cxeessive moistue or large temperature fluctuations.

Leave sullicient clearance (10 cm) ai both sides of the unit for adequate air ciroutation.

1.3 Instaliation

Remove the two caver retaining scrows (Fig, 1:2) and lifi ap the cover,

L. Instument cover 6. Transfer rails
2. Retaining screws of ithe instument cover 7. Track

3. Measuring assembly cover : 8. Printer (nption)
4. Retaining screws of the measuring assembly cover 9, Keypad

5. Plate camier _ 10. Display

Figwe 1. Muliskan MS

Unpack the filter wheel. Check thar al £ilters arc clean and undamaged. Place the wheel inio the filter 5Tt (Fig. 2:5)
s0 that the 1oothed edge faces the rear of tie instrument. A magnetic locking mechanism will antomatically lock the
wheel in the correct position and the optical filter position sensor will make sure that the correct filter is used durin g
ME3surement,



1. Lamy 8.
2. Chopper 9.
3. Filter 10,
4. Ean 1.
5. Filier wheal slot

6. WAPSU2 (keyboard) circuit board

7. 18D display circuit board 12,

Figure 2. Muliiskan MS inicmal view

SCANPRI2 (printer) circuit board (option)
MUSCEU2A processor circuit board
Connecior for built-in printer

Connector for Centronics interface,
optional RE-232C interface or

oplional IREE-488 inierface

MUCEM gircuit hoard

Unpack the lamp, Fit the lamp contacss 1o the tenninal socke! inside the instrument (Fig. 33,

Da not. touch the reflective surface of the Tamnp or the bulb iiself,

Place the lamp in its place (Fig, 2:3).

Figure 3. Installation of lamp



Check visually that there ace no loose parts inside the fnstiument.
Close the instrameni cover and replace ihe retaining screws,

Multiskan MS$ does not produce operating noise at s level which could eauge 2 hazand, Mosound level messarcenis
are necded afier installadon,

Connect the mains supply cord o the wmains power socket (Fig, 4:2). The power supply has agiomage 100-120/
200-240 VAC range selection, I a suiigble mains supply cord is nol provided, use only conds certified by the local
autharitics.

Connect he instomnent 1o a3 crvrectly nstalted line power outlet which has a pooiesciive conductor alse called a5 earth
or groud.

CAUTIOM:; Interruption of the proteciive conductor inside ov outside the lnsirument or disconneciion of
the protertive conductor terminal may make the instruneent dangecaus.

Serigl RS-232C DIL swiiches
Centronics interface conaecior
Secondary interface DL switches
Slot for progeam card

1. Power switch

2. Mains power socket

3. Fuses

4, RS-232C interface connector for a computer and a printer

W

Figiwe 4.  Muliiskan M3 rear view

Cannect compuier o printier, if needed, according 10 requiremenis, For insiructions aboul the interface system, sco
Appendiz 3,

14 Teansporting for Service

Repack the instrument zccording o instrucitons enclosed in the package. Use theoriginal package. Indicaie the fault.
Inform about the uge of hazardous maierials,



2. FUNCTIONAL DESCRIFTION

1.1 Intvoduction

Multiskan MS is an eight-channel veriical Highi path filter photameater designed to perfosm both standaed phownmeine
gnd agglutinaiion Measuements.

There is s versaiile buili-in sofiware available in Muliiskan MS, I comprises several software packages (progrm
modules), Fach package is a eorubination of measurement and caloulation modes.

Extended memory capacity is achieved by programmable program card,

The wavelength (400 - 750 am or optional 340 - 750 nm) is selected using maximum cight high quality interference
filters held int a filter wheel.

‘I'he readings can be processed via & serial RE-232C interface or via g parallel Centronics type printes interface. The
optional buile-in thermal printer provides also & vesord of the resulis,

232 Measurement Principle
2.2.1 Phuotometric Messuraments

Multiskan MS utilizes the original Labsystems’ concept of wartical photomeiry in which the light beam passes
through the whele sample.

{1t vertical photometry, the absoption of light is proportinmal to the amount of light abaorbing substance in the well.

Absorption is capressed by the following equation:

where A = absorbance, a = molar absorptivity of the substance, m = mass of absorbing substance and § = cross-
sectional area perpendicalar to the fight path.

The advantages of the veriical ight path messurement are;
{1}  inaccumste pipetting of nonabsorbing liquids does not affect the measured absarhance vatues
(2)  evaporation of nonabsaching Hquids during the reaction does not affect the measured sbsorbance values and

(3)  acertain degree of inhomogereity i the solution, Toc 2xample asaresult of layoring in trbidity measusemenis,
does not affect the resulis,



The oprical system comprises the following components (Figg. Sa):

L quartz-halogen lamap

2 chopper wheel

3 aperture and condenser lens

4 SEr0i-Leansparent [mirros

3 aperiurs

f interfercnce filter (Alter whecl)
7 optical fibre bundle

g focusing lenses

o upper lenses and detectors

Figure 35, Opitical systemn
Light source;

The light soure iz 2 quarz-halogen lamp (Osram S4607, 8Y/50W), which is equipped with an sfuminimn-coated
elliptical reflecior. '

To prolony the service life of the lamyp, the instrument should be switched off when not in use, Warming-up period
of I minuie has i be allowed before measuring,

Chopper wheel:

The chopper wheel chops the light beam to minimize electronic unise.

Semi-transparent miccon

After passing through the condenser lens the light beam impinges on the semi-transpasent miroe. Part of the visible

light and alt longer wavelengths pass through the mirror, and ihe UV and the rest of the vistblo light is reflected. This
arrangement eliminates heating of the interference filier and evens out the spectral intensity distribution.



Inierference filinr
The wavelength is selected from 1 - & fillkers held in the filter wheel,

Fibre bundle:

After passing through the ioterference filier, the light beam reaches thecommon end of the fibre buadie, whichdivides
the beam into cight cqual parailel beams and deflects the beams upwards,

Focusing lenses:
Adter being divided the Hght passes through s focusing system of gight Jenses,

Dieiscions:

The Hight beams pass through the botoms of the wells through the samples via upper lenses o the deiectors, which
measurs the ingenstty of light. _

222 Agglntivation Measurements (optional)

Arghitination measurements are performed by using special optics (pinhole opiics) (Fig. 3b). The instoument scans
ovar each well taking up 1o 20 readings. Readings are then down-loaded io 3 P.C. for furiher interpretaiion.

1. Pocusing lenses
2. Upper lenses and detectons
3. Pinhole plate (optional)

Fig, 3b. Aggluiinaton optics



2.3  Iostrument Layont

Instrurnent cover

Retaining screws of the instrument cover
Measuring assembly cover

Retaining screws of the measaring assembly cover
Plate carrier

Transfer rails

Track

Printer (oplional)

Keypad

Display

o e

i~ ]

o=

Figure 6. Multiskan MS
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1 Lamp

2. Chopper whest

3. Filtew

4 Fan

h 3 Filter whese! slot

6. NAPSU 2 (keyboard) clmuit board

7. LD display circuit board

8. SCANPRI 2 (printer) circuit board {opiionzl)
9. MUSCU 2A processor cirouit bogrd

10, Connector for built-in printer

1. Connector for Centronies interface, optional RS-232¢ interface or optinnal IEER-488 interface
12, MUCEN cireuit bonrd

Figwe 7. Muldskan MS internal view

HY



Power switch

Power inpui suckes

Fuses

Voltage selector swiich (£ exist)

RS-232C imerface connector for a compuicr or 3 printer
Jerial RS-232C DI switches

Centronics interface connector

Secondary inkerface DL, swiiches

Slot for program card

W0 N O LA R L R e

Figure 8.  Multizskan MS rear view

1t



Dictestons

Focusing leases
Pin hole plate {optional}
MACU cigowit board

Rl ol

Figurs 9. Measuring assembly

12



2.4. Keypad
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Eeypad of Multiskan MS comprises 30 keys with click action swiiches;

¢ e . S| (RS T T T
‘ 791 gt of l gMN PAER ) e || aps SAVE ﬁamu] rwwl
FE e | e
[ T [T i ey & o .
R N N R e - i
- e e )
L 12| 28l 3¢ ‘ct,am enTER || sTART || STOP mes Hene | TJ

A SRR | SN ) S v

Figuee 10, Multiskan M2 keypad

0-9 .
AH T

B0 L

CLEAR:

PRIPTY®, ABSWORC;

PAPER FEELD:
+ - x Nt
SINET:
ENTER:
START:

STOPR:

SAVE:
RECALL:
MEAS MODE:
MEAR PARAM:
CALC MODE:
CALT PARAM:
PARAM:

T(:

1y

for entering namene values snd micrgplate positions

synbols of positive (7)., negative (I9) or low positive (1) congols i be used in cut off
cquation

decimal point
for correcting data before entering i

absorbances and concenirations are prisited oyt on the built-in pringer or sent oul via the
selevted ntesface

ferds paper from the roll of the buili-in oo gxternal prinier

operaiors for cut off equation

fior aking symbols al the upper dght comer of the koy into use

for entering modes and parameters

measurement is started

wictoplate i cjected, instrument feluma to the provious logics ate
user determined programs €an be stored ingo the memory of the instrument
programs zaclier stored can b recalled

measmement motde is selecied

mEasrement parameders are entsred

calcnlation mode is selected

calculation parametsrs are eniered

general parameiers {e.g. RS-losmat, plate movement) are selected

arrow: for going backwards in the list of the modes or parareiers and changing the clock
display, parenthesis: for entexing cat-off equation

arrow; for going forwards in the list of the modes or perameters and changiog the clock
display, parenthesis: for enieving cut-off erguation
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2.5 Program Modules

Milsiskan MS software comprises program modiddes, software packages which are combinations of measuremeant
and calculation modes.

The following program mcxlules are available:
1 Primary ELA softwara
2, Aggluination software (optional)
3. Cut off software {optional)
4. Cohic spline software {optional)

Module 1; Primary EIA

This software is & basic software to perform EIA measurements. 1t includes the following measurement modes;
absorbance, dual wavelength, two point, kinetic, multivawclengih miode and computer control.

The fiollowing calculatici modes can be selected: facior, linear standard, standard line, limit, double e, ravge,
columa subtraction and point © point caleulation,

Module 2: Agglutination software (optional)

This madule erables ayglutination measursments. A special optics {pinhcle optics) is 1aken intp e, 20 readings are
taken per each well. Results are sent via intarface for further proceszing.

Module 3: Cof of f sefiware (optional}
There are diffesent cut off caleulations svzilable in this module: doubiz Bmit, range, Gxed eut off and floating cut off.
Module 4: Cubie spline (optional)

Measurement modes: available are absorbance, dual wavelongth, two point and kinetic,
Lalealation mexde: available is cubic spline.

Changing berween modules oecurs by first pressing the SHIFT key and then the ENTER key.
2.6  Program Card (optional)
More memory capacity is offered by a programmable program caed whick can be plugged-in v the instument.

Cards are programined by Labsysiems upan veguest.
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3. OPERATIDN

21 Howito Get Started

Swikch the insiment on using ihe power switch at the rear of the instrument (Figure 8:1). Primary BIA, software
version aumber and AUTOCALIBRATION are displayed followed by PRIMARY EIA, READY sad the time, In
autocalibration procedure the insuurment selects the proper hght intensity for cach installed filier. When the
instrument is swilkched on, wail I minute for warming up.

When ywiiching the instrument on, models 1 and its parametors (3ingle wavelength absorbance measurement, no
calentation, fillier aeo 1, continuous plate movement, piate analy#is off and printer Formar) are selected,

3.2 Inserting the Pager Roll (printer oplion)

Remove the piece of paper which has been set ynder the priating sysiem during ansporation by pressing the FAPER
FEED kay,

Insert the free end of the paper roll into the slot at the rear of the instrument uniil & slight resistance is feli. Note the
corenet discction of rolation of the ol

Press the FAPER FEED key until papar is fod Lhmugh the printer. Insert the shaft intg the paper roll. Blide the wll
with the shaft into the guides at the rear of the instromend,

Always make sure that there is sufficiont paper in the printer. Never use the prinier withoul paper,

33 DMeasuring

Select the progeam module by pressing first the SHIFT key and tien the ENTER key. Select | PRIMARY software,
2 agglutination software (optional), 3 cut off software {aptional) or 4 cubic splins sofiware (cptional). After epirring
into module, AUTGCALIBRATION is performed. In 2ach module select the required measwement mode and
parameters and calculaton meode and parameters. Press START key toimeasure, After measwrement, the resulis are
sent io the bullt-in prinier or via the interface.

3.3.1 Module 1; Frimary BlA Soliware
Select the measurgment rmods and ealculagion mods before staniing the measurement.

Measurement mode is selected with the MEAS MODE key. The list of messwement modes can'be serolled forwands
and backwards with the arrow keys, The desived mode can also be selecied directiy by the numbser keys.

Measuremont parameters are selocted with the MEAS PARAM oc ENTER key, The amow and number keys are usad
for entering new values Yor parameiers. Default value or earlier selected vatue is selected by pressing the ENTER or
MEAS PARAM key.

The following measurement modes can be selected in module 1

1 ABBORBAMCE: Absorbances are measured g one wavelength,

Z DUAL WAVELENGTH: Absorbances ane measured using fwo wavelengihs:

Resnits of the second measurement are subteac ted o resalix of the Grst
MEeAsurEmant.

3 TWO POINT: Absorhances of the plate are measured st two separate points i time.
Results of the first measueement are subirzcted from reselis of the seeond
measurement.

4 KIMETIC: Rates of absarbance change are measurad.

5 MULTI WAVELENGTH; Absorbances are measwred using individual Dfler selection for cach

colwmn of a micrapiai.

] COMPUTER CONTROL: Inzpument is controlied by an eaternal computer.
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The following measnrerment parameterss can b selecied:

FILTER:

BEANKING POSSIBILITIES:

I BLONEVERY PL/

2 RETAINED BLANK:

P END RESULTS /
2 ALL RESULTS:

INTERVAL TIME:

LAG TIMIE:

MOTE:

In measurement modes 1,2, 3, 4 and 5. Eater the waveleagih(s) of the
filter(s) or the filter number(s) (see 8 FILTER WHEEL from seciion 3.6
Ueneral pararaciors).

The following blanking possibilities are available inmodes 1, 2,3, 4 2nd 5:
1 MO BEAGENT BLANE

2 SINGILE WELL REAGENT BLANK
- blank well iz entered

3 COLUMN MEAN BLANK
- Dlank colamn {1-12) is entered
~ average of the blank vabues (B) of the column is used

4 COUUMN BLANE,
- blank colomn (1-12} is eitered
- each row will have an individnal blank value which is nasd

5 RBOW MEAN BLANK
- blank row (A-H) is entcred
- average of the blank valoes (32) of the row is used

& ROV BLAMNK
= blank mw (A-H) is entered
- gach column will have an individunl blank valoe swhich is used

Blanking on every plate (1 BL ON EVERY PL) or retained blank
{2 RETAINED BLANE, blank value of 3 former plate iz used) can also be
selected, IE retgined blank iz sclected, 1 USE QLI RLANK / 2 NEW
BLANE MOW will be asked before reading the next plate.

In vaodes 2, 3 and 4 final results (o.2. absorbunce difforences) or zlso
intenmediage resulls (.. absorbances with filter | and filter 2) can be
sclected,

Thns botween suecessive measurements of the plate, Mimimum inbervat
time ig 5 &, mazimuom 17 1 39 min 39 5. INTERY AL TIME parareeter can
be selecied 0 modes 3 and 4. Enter the interval time a8 HH.MB.SS,
(HH = hiours, MM = minules, 58 = seconds).

When the kinetic measurament and ALL RESULTS are selected and resilig
are trapsmiited via the RS-2330 interface, the actual miniiwm inferval
time is dapendent on the baud mite used: the iower the baud rate, the slowes
the intermediate resulis are ransmitged. This means thai the interval time
has o be long cnough {ov the instrument 10 be able o tansmii the
intermediate rsults during the selected interval time.

Example: With haud raie 4800 the minimum interval time is §-7 depending
on the printer used.

Time before measurernent is staried, Minimum lag dome is 0 3, mazimom
17§ 59 min 5% 5. LAG TIME parameter can be selected in mode 4. Entar
the lag e as HHLMMLSS, {HH = howrs, MM = minutes, 55 = seconds),



TOTAL TIME:
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Time ducing which the reacdon is {ollowed.
Minimum ol tme is 3 5, maximom 17 h 59 min 5% s,
TOTAL TTME parameter can be selecied in mode 4.
Erter the otal time: as HELMM.SS, TH shonrg, MB = minwies, 55 = seconeds).

Any of the caleulagion modes can he applicd o msults from any of the measurement maodes. Caleulation mode/modes
can be selected before or afler the measwrement is done.

The PRINT, ABS and SHEFT keys affow the resulis 10 be obtained later from earlier measured values,

The fatest selecicd calenlation mode is nsed uatil changed.

Calculation mode is selected with the CALC MODTE key, The list of calculation modes can be scroiled forward and

backward with the acow keys.

Caleulation parameters are selected with the CALC PARAM or ENTER key, The arrow ornunber keys ane used {or
entering new values for pasameters. Default value or eardier determined value ix selesied by pressing the ENTER or
CALC PARAM key.

The following calculation modes and their parametess can be selected in module 1

1

2

3

NO CALCULATION:

FACTOR CALCULATION:

LINEAR STANDARD:

Results ave sent as absorbances o bulli-in printer o via the tniziface,

Messured absorbances are multiplied with & facior given by the user io get
conceniiations. The conceatration unit is defined by the unit of the factor,
{oncentration iz calculated according 1o the following equation:
Concentration = FACTOR x absorbance,

The measurentent parameters, caleulatiot pararmeters and caleulaied
concentrations are sept to the built-in prinker or viz the interface.

?ﬁmmcicn FACTOR.

The user eniers the concentrations of the Randards aod Muliskan M8
valculates a standard ling with the help of these standards using the method
nf least squares. Measwed absorbances arc converted o concentration uniis
tiy the use of thisline. The measurement pararnetors, caleulation parameters
and concentrations obtained are sent oo the built-in peintzr oF via the
interface.,

Parameiers; Mumber of standards (MR QF 5TDS)
Mumber of replicates (NE OF RIEPL)
Standard concenteations (STANDARD 1) eic.
Standarg locations (STANDARD 1
REPL 1 Al) s

Up to § siandard solution can be incorpogaied on the plate s up 0 3
repiicates. .

1 STDONEVERY PLATE/ Swndard on every plate {1 5T ONM
EVERY PLATE) or

2 RETAINED STD retained standard (2 RETAINED ST13,
standard curve of the fonoer plaie i3
used)can be selectsd. If miained sandand
is selected L USE QLD LINE /2 NEW
LINENOW willbe asked bofore reading
ihe neat plase,
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STANDARD LINE:

LIMIT CALCULATION:

DOUBLE LIMIT:

RANGE CALCULATION:
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"The user can define the standard bine by eniering the slope and the intercent
by using the known standard line. Mulfiskan M3 calculaws the concentrs-
tons with the following equation:

absarbance = A x concentyaiion + B

where A= slope like in linear siandard maode.
B = intercen
{ B
concentralion = ——— x absorbancg - -
A A

The measurement paramelers, calculation parameters and concenivations
chined are send io the buili-n printer or via the imeriace,

Parameiors: LINE SLOPR,
INTERCEFT.

The measurement absorbance values ave comipared with 2 limit valoa
defined by the user, T the wewlt is lower than the sei limig, pepative sign
(-} is sent, otherwise a positive sign (+). The measuwement paramaters,
calculstion parameters and resulis in +~ matrix e sent to the built-in
printer or via e interface

Parameters: Limit value (IMIET) (0.000-2.000).

The measred abacehance values ame compared with two limit values
defined by the user, I the resultis lower than the lower limil, 3 negative sign
(- s sent. H the result is between the tvro Eimit values, 0 s sent. If the result
is higher than the upper limit, positive sign {+) is seat. The messuremangt
parametors, caloulation parameters and easulis in -0+ mateix ase sent to the
build-in printsr of via the interfaes,

Parameisrs:
Low Bmit value (LOW LIMIT) (0.000-2.000).
High limit valus GUGH LIMIT) (0.001-2.000).

Range value defined by the user is divided into ten equal segmenis,
Segments arc numbered from 0 1o 9, The measured absorbance value is
represented by one i these numbers depending on which segmentitliesin.
The measpremant parametens, calouladon parametens and maics where the
resulis are shown by segment pumbers (0...9) are seni 1o the: buili-in printer
or via the interface.

Parameters: Bange value (RAMGE]) (0.000-2 000).

Fxample: I an abserbance vange 1.5 is set, the segmenss are 25 below:

Segment  Measunwd absorbance value in ranpe Printonat
i A£0.130 O
2 0150 < A 50.300 i
3 0.300 < A 50450 2
4 DASG< A £ 0.600 3
5 000« A<D 4
6 0.750 < A <900 5
7 090 < A < 1.050 &
g 1050 < A 51200 K
g 1200« A £ 1,330 8

103 1,350 < A 5 1.500 &
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COLUMN SUBTRACTION:

POINT TO FOINT:
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Fesults of colems | are subiracted from resulis of columa 2, resulys of
column 3 are subitacted fom resulis of columu 4, eic. of vice versa, The
measyure ment paramelers, calculation parameters snd absorbance differen-
ces of every other columm are sent to the built-ia printer or via the inteface.,

Parameien 1-23-4,., or
2-14-3...

The user eniors the concentations of the siandards and Multiskan M3
calculates a piecs wise linear standard cusve with the help of these
standards, Measured absorbances are converted w concenatdon units by
the e of this cwve. The measuroment parameters, calcolation paramcions
and concenirations obigined are seni 1o the buili-in printer or via the
interface.

If the picce wise lincar stsndard curve s mot monolonoos, the texe
MOMN-MOMNMOTONOUS curve will be printed and the results ase incoreect,

Paramoetecs: Number of standards (MR OF §TI¥S)
Munber of replicates (NR OF REPL)
Siandard concentrations (STANDARD T)es,
Standard locations (STANDARID 1
REPLT A et

Up to 8 standard solutions can i}e incorporated on the plate in up 0 3
replicates.

I STDONEVERYPLATH/  Siandard on every plate (1 STD ON
EVERY PLATE) or

1 RETAINEDR STD vetained standard (2 RETAINED 5TD,
standard curve of the former plais is
used)can be selected, Iretained standard
is selected 1 USE OLC LINE /2 NBW
LINEMOW will e asked before reading
the next plate.

3.32 Madule 2: Agelutivatios Sofiwarce (opiinaal)

Connect Muliiskan MS 1o corsputer, Eater to modude 2 in Multiskan MS. Choose the filier, blanking and parameisrs.
Start computer contol from computer. Start the measurement. 20 readingsfwell will be laken and sent o the -
compuler,

3.3.3 Module 3: Cot-off Software (optional}

The following measurement modes are available & module 3

i

2

ABSORHANCE:

DUAL WAYELENGTH:

TWO POINT:

KINETIC:

Abzorbances are measurad at one wavelengil.

Absorbances are measured using two wavelengths:
Resulis of the second measurement are subtracied from sesulis of ihe first
meageiment,

Absorbances of the plaie ave measwed ab lwo separate poinis in time.
Resulis of the firsy measuwrement are subtracted Hom the resulls of the
second mensorement,

Rates of absorbance change ars measured,
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The following measureroent parmmetess can be sgleciod:

FILTTR:

BLANEKTING POSSIBILITIES:

1 BL. O EVERY PL./

2 RETAIWED BLANE:

L END RESULTS /
2 ALL RESULTS:

INTER VAL TIMK:

LAG TIME:

MOTE:

In measurement modes 1, 2,3 and 4. Bnter the wavelengihls) of the filier(s)
or the filger pumber(s) (sce 7 FILTER WHERE. from section 1.6 Goneral
Pardmeess).

The following blanking possibilities are available in modes 1,2, 3 and 4;
1 MO REAGENT BLANE.

2 EMNGLE WELL REAGENT BLANK
- blank well is entered

3 COLUMN MEAN BLANK
- blank coloma (1-12} is entered
- average of the blank values (8) of the colurmn iz used

4 COLUMM BELAME
- blank colemn (1-12) is enigred
- each row will have an individual hlank value which iz used

5 ROW MEAN BLANK
- blank row (A-H) is entered
- avensge of the black values (12 of the mow is psed

&  ROW BLANE
- Dlank row (A-H) is entexed
= gach column will have an individoal Blank value which iz vsed

Blanking on every plate (4 BRI, ON EVERY PLY or cotpined blank
(2 RETAINED DL ANK, Mank value of 3 former plate is used) can also be
selecied. If retained blank iz selected, 1 USE ORI BLANK / 2 NEW
B1ANK NOW will be asked before reading the nexi plate.

I modes 2, 3 and 4 final rwosulis {o.g. abworbance differcnces) or also
inicrmodiate results (e.g. absorbances with Glter L aod filter 2) can be
selecicd.

Time between successive measwremenis of the plate. Minimum intcrval
tme i3 5 5, maximumn 160 min. NTERVAL TIME parameter can be
selected in modes 3 and 4. Enter ihe interval time as XX.YY,
{3 = minutes, Y'Y == seconds).

When the kinetic measurerient and ALL RESULTS are selected andresullg
are iransmilled via the RS5-232C interface, ihe actual minimom interval
time i3 depoadent on the baud rte pesds the lower the baud rate, ihe slowes
the intzrmediate results arg sansmitod. This means dhat the imerval tme
has ¢ be long enough for the instwment s be sble io ransmit the
intermediate msadts during the sclected interval time,

Example: With baud caie AB0D the minimum interval time i3 &-7 depending
on the printer psed.

Time before measprement is started. Minimum lag time 15 O 5, madmuom
100 min. LAG TIME parameter can be selecied in mode 4. Enter the Tag
time #s XX.¥Y, (XX = minutes, ¥YY = sccomds),



TOTAL TIME:
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Time during which the reaction is followed.
Minimam total ime i3 3 5, maximom 100 mim,
TOTAL TIME parameter can be selected in mode 4,
Enter the total time as XX, YV, (XX = minuees, YY = seconds),

The following calculadon modes and calculaton pafametess can be selecied in module

1

2

3

O CALCULATION

DOUBLE LIMIT

RANGE CALCULATION:

CUT-OFF

Resulis sre sont 33 absorbances 10 buili-in prinder or via the iniarface,

The measured gbsorbance values arve compared with two iunit values
defined by the vser. Iftheresuliis lower thanihe lower [imit, & neparive sipn
(-} is seot. I the resulids between the two Hmit valoes, 0 is send. I the result
is higher than the upper limit, positive sign {+) is sent, The measwiement
paraimeters, calculation parametarsand results b - A/ mairix are senl io e
build-in printer or via the interface.

Parameiers:
Low bnnt value (LOW TIMET) (0.000-2.000).
Migh limit value (G LIMIT) (0.001-2.000).

Range value defined by the oser is divided into ten equal segments,
Segments are aumbesad from O 6 9. The measured absorbance value is
represented by one of those aumbers depending on which segment it Hey
in, The measuresicnt parameters, calculaiion parameiers and matrix
where the resuleg ave shown by segment numbers (0...9) are sent to the
built-in printes or via the interface.

Parameters: Rangs value (RANGE) (8.000-2.0004.
Exarnple: If an absochance range 1.5 is set, the sepments ars as below:

Segment  Measured absochance value in range Printong

A 20150 '
2.150 =< A 5 0.300
D3« A <0450
0.450 < A < 0.600
0600 < A£0.750
0750 < A £0.200
0.900 <« A £ 1.050
1050 < A £ 1205
1.200 < A < 1350
1350 < A S 1,500

O WD 00 2 SR LA B LD ha e
NEOSE ) SN L e L A o

H

The measured absorbance value 15 compared with a cut off valuz calcula-
te4 with the aid of 2 cut off equation using measured absorbances of positive
OF Negative conorols,

Parametess:

CUT OFF EQUATION enter the squation with the aid of
(s)w*,’sx:foanﬁﬂdeSyS
Example: (P+F)=0.5

NQOOF FOS CONTROL eater the number of positive contals

POS COMTROL A enter the positicns of pozitive, negative
o low positive conlrola

MO QF NEG CONTROL See pos conbal 2bove

NEG CONTROL &1

MG OF LOW POS CONTROL Sea pos conwol abave
LOW POS CONTROL AL
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GREY AREA enter e absorbancs range where the
results obtained are doubeful; resuls
inside grey area are wasenied with O

INTERPRETATION 1+ >-—  Interpreiztion of resulis is
22—+ chosen:

1 4 3 - rexnlis above o off value are
presented with +, resulis below cut off
are presenied with -

2 -2 4 resnlis above cut off valng are
gresented wigh -, results below i ars
pressnted with +

334 Module 4: Cubic Spline (ppticnal)

The following measurement modes are available in mcdale 4:

f ABSORBANCE:
2 PUAL WAVELEMGTH;

3 TWO POINT:

4 KIMLTIC:

Absorbances are measumd at one wavelengih,

Absorbances gre measured using two wavelengihs:
Resulis of the second measuraiment are subiracted from resulis of the firsy
measurement.

Absarbances of the plate are measured a1 two separate points in Lme,
Results of the frst measurement are subiracted from the wesults of the
second measuremant.

Rates of absorbance change are measured.

The following measurement parameiess can be selecied:

FILTER:

DBLANEIMG POSSIRILITIES:

1BLONEVERY PLJ
ZRETAINED BLANK:

In measurement modes 1,2, 3 and 4. Eoter the wavelengih(s) of the filien (5
or the filter marnber(s) (ses 7 FILTER WHEEL from section 3.6 General
parameters).

The following blanking possibilitics are availuble inmindes 1, 2, Jand 4
I NOBHAGENT BLANEK

2 SINGLE WELL REAGENT BLANK
- blank well is entcred

3 COLUMN MEAN RLANE
- blaik column (1-12) is entered
~ average of the blank values (8) of the colurmn is used

4  COLUMN BLANK
- blank column (1-12) (s entered
- each vow will have an individual blank valus which is nsed

5 ROW MEAN BLANK
- blank row (A-H) is cotered
~ average of the biank values (12) of the row is used

8 ROW BLANK
- blank row (A-H) is entered
~ each column will have an individual blank value whick is used

Blanking on every plate (1 BL ON EVERY PL) or retained blank
(2 RETAINED BLANEK, blank value of s former plats is used} can slso be
selecied. Tf relained hlank is selected, 1 USE QLD BLANK / 2 MEW
BLANK NOW will be asked before reading the next plais.



1 END RESULTS
2 ALL RESULTS:

INTERVAL TIME:

LAG TIME:

TEYTAL TIME:

NOTE:
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In modes 2, 3 and 4 final sesults (e.g. sbsorbence differencesy or alwn
intermediate results (2.5, absorbances with filter 1 and Blizr 2) can be
selecied.

Time beiween suceessive measurements of the plate. Minimum interval
time is 5 5, maximum 100 mip, INTERVAL TIME parametor can be
selected in raodes 3 and 4. Enter the inierval time az XX.vvy,
(X = minutes, YY = seconds),

When the kinstic measorementand ALL RESULTS arg selected and resulis
are pransmited via the R3-232C interface, the actual minimum interval
tirne By depondent om the baud rate gasd: the lower the baud rate, the slower
the ntermediale resulls are fransmined. This means that the inicrval times
has to be long coough for the insirwment to be able to tmnsmis the
intermediate results during the selected interval time,

Ezampie: Withbaud rate 4800 the minimum intecval time i3 6-7 depanding
on the printer used.

Time before measurement is started, Minimuom fag time is I 5, maziniom
G0 min. LAG TIME paramierer can be selecied in mode 4. Enter the lag
ime as XX Y'Y, (XX = minuies, Y'Y = seconds).

Time during which the reaction is followed.

Minimum total time is 5 5, maximurm 100 mia.

TOTAL TIME parameter can be selecied in mode 4.

Enter ibe total time as XK. ¥V, Q00 = minutes, Y'Y = seconds).

The following caleulation modes and calculation parsmetess can be selecied in moduie 4:
NQ CALCULATION

1
2

CURBIC SPLINE

Results are sent 33 absorbances to buili-in peinize or via the fnwrfsce,

{Cubic spline is a sigmedial curve used for example with honuones and
wmour markess,

Paramelers:

NOOF STDS 2 2 10 8 siandards is allowed.

NQ OF REPL 1 110 3 replicaies is allowed.
STAMDARD § 0G0 Enter concentration of standard 1.
STANDARD I REFLL1 Al Enter lecation(s) of standard 1.
STANDARD 2 0000 Enter concentragion of standard 2.

STANDARIZREPL 1 Al Hater location{s) of standard 2.
STAMDARD OGN EVERY PLATE or RETAINED STANDARD

LUNIT  nounis, UA, TUA, mIUA, g1, mgA, mgdd), pgfl, tgfml, ng/ml,
mmol/, pmol/l, ninolfA

iscale LINLIN
2 scale  LINAQG
3scale LOGAIN
4 scale LOGADG

After measureinent and data transfer it 15 asked if the results are accepied
or if & now i is roquired:

1 ACCEPFTRESULTS
2HEW FIT

If resnlis are acoepted, the insoument goes 1© READY siate, If a new fitis
required, new scale parameters have 10 be selecied and the PRINT key
pressed, The new results will be intefaced. Incage retained standard i3 usad

I USE QLD CURVE
2 NEW CURVE NOW iz asked o be selected,
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3.4 Compufer conirol

In mediles 1 and 2 an external compuier can be used o substinge the keypad nse of Muliskan M3,
The compuier control occars via the R3-232C intetface.

The computer mods is staried by selesiing measurement mode 6, The computer can also stari the computer mode hy
sending an R-command after the inswrument displays KEADY and the instrument has set DTE 1o high staie.

Remming 1o keypad use is ageomplished cither by pressing the STOP key or by sending 5 Q-counnand.

Compuler Contmol Commands in Module 1;
Iny the computer conteol mode Multiskan MS responds 10 the following commands:

R Starts the compuker contiol,
Fi. K8 Filter selection.
FMH&;H Individual filicr is selecied for cach coliknn,
12 n=filter wumber, numbers from 1 1o 3 can be saleciad,
EO Seleciion of continuous plate moveinent.
El Belection of siep wise plate movement
C Current program module numbex is sent.
Cn Selection of program module, n= 1 - 4, whew

1 = primary EXA module

2 = agglutinagon module

3 = cui off module

4 = cubit spline modals

Mote: Az seiccting 2 vew pangram moduls antocalibration is
taking place (25 £). A new K command has io be eniered
now 0 anieg He compuisr control.

A | Alr blank.
[ ~ Reagens blank on column defined by command 5.
P Measuring the whale plats and sending the resola via the interface in
the microplate format.
PM Measuring the whole plare using individual fiker for each colmnnand
sending the rosults via the intsrface in the microplate format,
n Measucing the whole plage n times (o= 1-99) and sending the resulis
via the interface in the microplate focmat,
Mn Measuring o colurans stasting from the stadging columa {n= 1-12)
5 Determining the reladive starting column (= 1-12)
1 initializing the starting column so that the absolute starting colura is 1
Example: i LF
82 Ly
M4 LE
{volumns 3, 4, 5 and 6 are measured)
O Diving the plate out and intializing the starting colump 30 that the
absoluie staning column i5 .
Example: G LF
52 LE
M4 LF

{columns 2, 3. 4 and 3 ar¢ mensured)
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%) Set shaking speed to maximum, (This speed is selected as a defauie)

X2 Set shaking speed in 66 % of maximim,

%3 Set shaking speedin 33 % of maximom,

Zn Shakin.g of the micropiaie, 1 s shebing e n seconds {1 - 60
Example: Shaking of 5 5 is entored as Z03,

T Date and time.

N Sorial number,

v Version number of the sofiware.

0 Retonming o the keypad uss,

Commandz T, M and ¥V can also be used while the instrament displays READY,

Bach command must be temminaied by LE. Mulliskan ME disvegards spaces before the cormmand. Up to 48 extra
characiers beiwesi the command and LE will be ignored.

wl ment Messs 1t Moghde 1;

Multiskan MS acknowledges each command by scading a message, The following messages are uset:

QK The action has heen sucressfoily performed.
ER1 Eror (see seotion 4, Trouble shonting)
ER3 Ax invalid command thar Mulriskan MS was not able w0 understand,

The P and PM comumands arg acknnwledged by seoding values of the measured wells. Data flow to the computer i3
a follows:

DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DIATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLEF
DATADATA DATA DATA DATA DATA DPATA DATA DATADATA DATA DATA CRALF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLE
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLE
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF

where
CRLF = camiage return and line feed
DATA = 6characiers, where the firsg character can be 3 space or 2 minus sign and the remaiader can be digits or

decimal points

The ¥ commarsd sends the wxt MULTISEAMN MS VERSION XY (whore X can be 1.9 and ¥ cap have 1w &
characiers) as acknowledgement message.

The T vommand is acknowledged by sending XX, XXX 19XX XXX X
(example: 19. MAR 1991 20:42:03).

The N command is acknowledged by sending SERIALX. X, where X can be 0.,.9, - or space
{cxample: SERIAL3S2-00001).
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R Starts the computer $ontrol
Q Returming 1o keypad use
WM <points> Aggluination measursmeni is performed. The pammeter <pointss iy

optional and defines which ones of the 20 measured profile points are
sent in the response. The parameter is a sring of ASCIH "1™":5 and
"07:5. The siving length is free, the characier ia the middle of the string
corresponds to point L0, If the string is shorer than 20 characeers, the
uncefined poinis will noi be sent in regponge. I <poinis> is Jeft aul,
abroarbances of all 20 poinis wil be sent.

FI-F8 Filter selection (filters 1-8)
C Curreni program module number is seat,
O Selection of progeam module, 1= 1 - 4, where

1 = primary EIA module
2

= ggglutination maodule
3 = cut off module
4 = cubic spline module

Mote: Afier selecting a new program module auiocalibeation is
taking place (25 8). A new R command has t be entexad auw
t¢ enier the compuier eonirol,

Y Version numbers of the saltware
T Dae and time
N Serial number

The computer program, which conerols Muoltiskan M3, must consist of modules for
- sending a command o Multiskan MS,
- walting for an answer from Multiskan MS and
- working according 10 8 message or resulis.

Computer Congrol Commands in All Moduigs

Modules 1 and 2 are recommended i use with an external computer, bocaase all commands exist in thess modules,
However other modules contaia some commands:

Com. Meaning MOD 1 MODR 2 MOD 3 MOD 4
PRIM AGG CUT CUB

R Start remote coatrol Y3 Yeg Yes Yes
Fa Filern=1. 8 Yes o5 s Wes
Fhinn Multifilzer nn 12 pes Yes e _— e
En Measurement mode n=0, 1 - Yes e Yes
Cin Module change = |, 1.4 Yes Yes Yes Yes
A Air blank Yesu - Yes -

B Column blank Yos ~— Yey o
P/Pn Plate measis ne= |, 1..99 Yos - Yes -
PM Multifilter measure Yes — - e
Ivin Column measure =112 Yes — e —
5 Set coluwmn =1, 12 Yes - Yoy -—
O Initialize column = O Yes Yes -

1 Initinlize column = | Yes e Yes -
Xa Mixing speed n=1..3 Yes — Yes Yas
Zn Mixing n=00..60 Yes — Yes Yes
T Time Yes Yes Yeg Ve
N Serial nuinbor Yes Yes Ve Yes
LY Sofvware version Yy Yes Yoy Y

Q Quit remoie conwol Yes Yes Yes Tes
Whip Agglul. measurement Yes - -
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3.5 Sioring the Programs
User determined propeams ¢an be stored into the memory of the instnument for [ater use,

Storing is done with the SAVE key, When it i3 pressed he instrument asks for program number (PROGRAM
NUMBER), which can be 1 1o &4, Enter the program numbar. SAVING DATA is blinking on the display for a while,

The stoted program can be tsken laer into use with the RECALL key and using the same program number,

3.6 General Parameiers

The follﬁwing general parameters can be selected with the PARAM key (and the arvow keys or ENTER key):

1 BS-FORMAT: 1. PRINTER FORMAT (header information and absorbances are sent
via the interface)
2. COMPUTER FORMAT {only absorhances are sent vin the interface
in plate format)
3. OLDMCC FORMAT {oaly absorbances are seng via the intsirface in
column formal)

4 PLATE MOVEMENT: The speed st which the plaie is moved can be selected:
b CONTINUQUS (58
2. 5TEP MQODE (25 5)

PROGRAM PRINTING: Programs inthe ntemory of the instrument are printed o the built-inpringer,
4 PRINTER ON/OFF Onfoff selection of the baili-in printer. When the prinkor is suppressed,
SELECTION resulis are automatically sent via the bnterface.
When the instrument is switched on, the [atest selection will be valid.
3 FLATE ANALYSES: Afterresults have been presented in the microplate formai, the instrument

sends vig the interface the mess value, minimwi value, maximum valug,
dehta value, standard deviation value, delia percentage and coefficient of
variation percentage for every colummand row and also for the whole plage.

On/foff seleciion of the analysis:

I. AMNALYSIS QFF
2. ANALYSIS ON
(niet available on module 2 and 4}

6 FILTER WHEEL: Muriber of filters and (ilier wavelengths can be entered,

NR OF FILTERS ] Liumber of filters {1 - 8) can be entered or
vhurnged with the acw 2nd aumber keys,

FILTER 1 WAVEL 30 Filier wavelengths in nanoneters can be
enicred or changed with the wrow and

Anmper keys.
_ The entered values are used until changed.

7 CLOCK SET: Date and timie (year, moath, duy of the week, howr, minute) can be
changed with the amrow and nymber keys.,

8 PRINTOUT SPACTING: On the printout of the external printer an empty row can be left betwecn

the results of the rows (print out spacing).
Onfoif sclection of ihe printout spacing:

1. NO SPACING
2. PRUNTOUT SPACING

g MIXING Mixing of the microplaie belore measurernent s started

1. MIXING OFF
2. MIKING ON
* MIKING FAST
* MIXING MEDIUM
¥ OMIKING SLOW
w MIXIMG TIME:  enter ihe tims i sceonds (0-60 %)
Trefanl value i 15 8.

1 MODULE LISTING List of modules is printed oot



28
4.  SERVICING

4.1 Maintenance

T goarantes the eontinuing reliability and accurucy of Multiskan M5 avoid disiurbing any of the optical sysizm
components. A misalignment of the tight path affects measursments.

Keep the optical system clean o ensure proper funclioning and accurate resulis. Prevent any liguid frow entering the

instmement. Keep the insoament free of dust and other foreign matier, Avoid woching lene sadlaces, filers or
detestors will fingers, '

4.2 Routine Cleaning of the Instrument
Turn the power off and unplug the instrument,
Use disposable ploves,

Clean the instrument outside, the rack (Fig.11:1) and the plate carvier (Fig.11:2) with a cloth dampened with water
or alild detergent.

4.3 Cleaning of the Optical Sysiem

Eemove the two relaining serews (Fig, 1113, 11:4) of the measuring assenibly cover and remove the cover. Clean ihe
teack (Fig. 11:5) inside the messuring assembly ag above,

NOYEE: Do oot touch the measyving circuit board (Fig, 1146) by bond.
Clean the cight focusing lonses at the end of the optical fitee bundle (Fig. 11:7) with a cloth dampened with water,
raild detergent or 95 % ethanol. IF 96 % athanol is used, wipe afterwards with a napless cloth dampened with water.
The upper lenses are situaied onder the deiector frame (Fig. 1 1:8). Remove the two detector frame from fazizners witl
washers (Fig. 13:9). Liftibe dewector frame from the handle (Fig, 12:1). Clean the upper kenszs (Fig, 12:2) by the szme
wiy a5 focusing lenses.

NOTE: Do oot use acetone o clepn ihe piastic lenses (focesing lenses or upper lenses). Avold harsh
; frenfment.

After cleaning the upper lenges lower the delector frame back 0 13 position,
NOTE:  Make sure that the Hall-element sensar (Fig, 12:3) & positioned iaio its slot (Fig.12:4).

Replace the detector feame fastencrs with washers (Fig. 11:9). Make sure that delector frame fasteness are pliced 5o
that the edpe in the fasiener Taces up (st Fig, 1), '

" % NOTE: Do not beod the mensuring cirepit hoard cable (Fig, 11:18),

Place the ground wire {Fig. 11:11) back 1o its position making sure thal the ground wire will stay inits place. Replace
the cover retaining screws. The screw (Fig, 11:3) willconnect the measuring agsemnbly cover tothe instrument ground
io suppress elecerical disturbances.

Clean the interference filters with napless cloth or with lense paper. It is recommended not o use liguids when
cleaning the filters.
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10,
11.
12.

Track

Plate carsier

Retaining screw of the measuning assembly cover
Retaining scraw of the measuring asseibly cover
Track

deasuring circuil board

Focusing lenses

Detector frame

Detector frarae fastenes with washer

Measuring circusii board cable

Ground wire

Position of the ground wire

Figure 11, Opening the measuving assembly cover
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Hand!e

Taper lenses

Hall elemicnt sensor

Position of the Hall element sensor

An L D

Figure 12, Lifting tle deiector frame

4.4 Disinfection Procedure

Distafect the instrument in case of hazard of infectious agents as follows:
Turn the power off and uaplug the insirumen,

Use disposable gloves.

Clean the instrument ouiside, the wack Fig. 11:1) and the plaie cariier (Fig.1 1:2) with a dispozable cloth darmpencd
cither with 70 % ethanol or | % glutaraldehyde.

Remove the two screws (Fig. 11:3, 11:4) of the measuring assembly cover and memove the cover, Cleast the track
(Fig. 11.5) inside the measuring assembly and the cight focusing lenses &t the end of the optical fibre bundle
(Fig. 11:7) as above,

NOTE: Do not touch the measuring circuit board (Fig. 11:6) by hand.

‘The upper lenses are situated under the detector frame (Fig. 11:8). Remove the wo defector frame fastencrs with
washers (Fig, 1 1:9%, Lift the detes tor frarme from the handle (Fig. 12:1). Clesn ihe upper letses (Fig. 12:2) by the same
way 18 focusing lenses,
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HOTE: Do not oz acetose to clean the plastic lenses {focusing lenses o upper looses). Avond harsh
treabment,

Let the surfaces of the insirament fo dry.

Wipe out the thin (ilm of the disintection agent from the surface of eight focosing lenses and upper leases with a
uapless lens dssue dampened with waker. Dy the lenses with a dry lens fissue.

After drying the uppoer lenses lower the detestor frame back 1o s position,
MNOTE:  Fake sure that the Hall-slemens sensor (Fig. 12:3) is positioned into {15 slof (Fig 11

Eeplace the detector frame fasteners with washers (Fig. 11:9). Make supe that detector frame fasteners are placed so
that the edge in the fastener faces up (see Fig. 11

y WOTE:D Do not bend the measuriong civenit boarvd cable (Fig, 11:10),

Place the gronad wite (Fig. 1 1:13) Back b its pesition (Fig. 11:12), Slide the measuring assembly cover toils positicn
making sure that the ground wire will stay in its place. Replace the cover retaining sergws, The scrow (Fig. 013 will
connect the measuring assembly cover 10 the instrument ground 0 suppress elecinical disturbances,

Please nolz that this procedure can not be 4 guarantos against contamination of personnsl bandling the instrument,

4.5 Changing Individual Filters in the Fifterwheel

Switch the power off,

Unscrew the two cover retaining screws and Uit the cover.

Lift the itler wheel from the filter wheet slot. Do not touch filter surfaces.

Remove the filter spring by unscrewing the spring position holiling screw,

Insert a nev filter into the wheel 5o that the arow on the filier rim points downwards.

Place the filler spring into ity original position and fasten ihe screw.

Slide. the fitter whesl back inte the filier wheel slot with the wothed edge facing towards the rear of the instrumeant.
The filisr wheel is drawn inlo position by the ceniral permanent fagnat.

Close the instrument cover and replace the retaining screws.

NOTE:  When you change the amounns of filters by adding a new fiter your must change the parameler values
{filter wheel, position and wavelengih),

4.6 Changing the Lamp

Tf il Lunp burns out, replace it as follows,

Turn the power off and uoplug the Wwstrument. Open the instoument cover by unscrewing the 1wo screws on each side
of the instrument and 1ift up the cover,

MNOTH:  The lamp and s survoundings may be hot,
Lift up the lamp with the teainal socket, Pull the werminal sockat Gom the lang contacts (sea Fig. 13).
Da not touch the reflective surface of the new lamp or the bulb itself,

Refit the terminal socket 10 the contacts of the new lamp approved by the manufacurer (OSRAM 64607, 8V /50 W)
Flace the new lamp in its place,

Close the instrurnent cover and replace the reiaining screws. Plug in the instrument and switch the power on.



Vigure 13, Changiy the lamp

4.7 Changing the Fuses

The fuses are located at the rear of the instrumeni (Fig. 83}

Switch the power off,

Unplug the instrument and disconnect the power cord from the power input socker,
Unscrew the caps of the fuse holders (Fig. 14).

Replace the blown fuses with the same type.

Serew the caps back onto the fuse holders.

Reconnest the power cord and switch the puwer on,

Figure 14, Changing the fuses

3z



5. TROUBLE-SHOOTING

ERROR

REASON

33

RECOMMENDED ACTIONM

No power when switched o,

Unsuceessful wansfer of dam via

the interface system,

Check thai she Instrugient 15 plugged in,

Check thar the Tnses ace not hiown,

Check that the instrument baud rats
maiches that of the compuier.

Check that the bath insicanents have the
same characier length and parity
configuraion.

Chek that the ransmitfeceive pin
configuration is sex correcdy.

Cheek that boil tasirarnents pse the same
kind of handshake,

Check the connection cable,

PLATE ERROR Checls that the plare is properly positioned
in the plate carrier,
Checls that no fosgign matter is obstructing
Cherk ihat the rails are not diry nor bent.
Check that the toothed belt is not broken.
FILTER ERROR Filter whee! is missing .Place the filierwheel into the filicreheel
or fanlry. stot. Check that the filter wheel has boen
properly insiatled or is not broken.
ADIUST OFFSET Adjustnent of tght Contact service.
intensity fauley.
TOO MUCH LIGHT Teo much light enters Check the filter, Contact service,
the deiectors.,
NO LIGHT [.amp has burn out. Change the larg,




NO CERTROMNICS Parallel, Centromics iype Connest the Centronics printer.

PRINTER printer not conaeeled.

PRINTER OFF LINE Cenironies printer i off-line Swirch on-line
position.,

OUT OF PAPER Paper runssg out in Add paper
Centronics priner,

SAVING ERHOR Saving of the propram not {ontagt sexvice.
successiid,

CHECKSUM ERROR Lonading of the program not £ ontact sewvics,
suceessful,

EQUATION ERROR 1-5 Trroes in eni-off cquations:

EQUATION ERROR 1 Firsi characier in equation is ), Should be (.

EQUATION ERROR 1 Number of parenthesis vnoven,  Should be even,

EQUATION ERROR 3 First symbol in cut off equation  Should ke { or eperand.
not { or oparand,

EQUATION ERROR 4 Operator nek followed by Cor Change.
operand.

EQUATION ERROR 3 Two aperands after each other Change.
i the cquation,

WNOTES Operator - R

Cperand: Well aumber Al - H12

Symbol for control:

figure 1, 1.0, 0.1 et

P = positive control
L. = low pusitive control
N = pegative control
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6. GENIRAL SPECIFICATIONS

Weight:
Overall dinensions:

Mains powsar supply:
Power consumption:
Fuses:

Operating conditons:
(indoor uss)

Transportation conditions:

Storage conditions:

Microplates:

Spectral range:
Rend-put range:
Measurement range:
Accuracy:

Precision:

Linearity:

Long e stabiliey:

Speed of oparation
WRITH up lme:
reading speed:
Display:
Keypad:
Interface:
Optical system:

Interference filiers:

Basic unit 11 kg
140 e (H) x 420 moan (W) = 320 vam (D)

100 - 120 ¥, 50/60 Hz, nomiazl (operatiog range 90,135 ¥
200 - 240 ¥, 50/60 Hz, nominal (operating range 180...256 V)
Aulnate vange selection

170 VA max

2% 3.5 A, show-blow typs
UL 198G Time Delgy, 5220 mm

+10°C o +40%C, R 0 % max
Tested according o IEC 68-2-1, 1ext Ab, (Cokd), EC68-2-2, st Bh, (Ury
heat) and IR0 68-2-3, test O, (Damp hear)

-40°C ko +70°C, packed in transpostation package

Tested according o FEC 68-2-1, test Ab, (Cold) and (EC 64-2-2, west Bb,
{Ity heat)

-25°C to +50°C, packed in transporation package

Tested aceording to [EC 68-2-1, test Ab, (Cold) and IEC 68-2-2, 1ot 1ib,
(Drey heat)

The manufacturer recommends the use of flat-bottomed microplaics.
(Specifications are set (or Qat-bottomed microplases),

400 — 750 nm (optional 340 - 750 nm), 8 filter slois in a filierwhesl.

Min § — 3.5 abs. uniis

A0 - 2.000 abs. units

3 2.0 % or + 0.007 abs. units whicheves iy preater

OV < (1.5 % or within 0.007 aba. units 36 401 ~ 750 nm
and ai 340 - 400 nm and 1 - 1.5 abs. units
OV« 1.0 % a8 340 - 400 nre 2l 1.5 — 2 aby, unily

+ 2.0 % or £ 0.007 abs, vanits whichever i$ greates

Because of the autoblanking procedure the inspument is stable

1 minute (time aken to perform antocalibration)
foss than S sfplate (continuous mode)

2x20 characier alphanumeric LC display
30 keys with click action swilches

RE-232C serial interface, band rate: 130, 300, 600, 1200, 24060, 4800,
960, 19200, (9600 set by the manufacturer)

character format: 1 start bit, § data bits, 1 stop bit, no padty
Cenronics-type parallel prinier interface

optional RS-232C interface

optional TEEE-488 inteeface

Cuartz mingsten halogen lamp (Osram 64807, 8V/50W), chopper wheel,
aperiure and condensar lens, semitranspacent minor, interferencs filter
{in filterwheel), fibse bundle, locusing lenses, upper lenses and detectors

Max. 8 sclectable filters in a filterwheol in range 400 ~ 750 wm (optional
range 340 - 750 nm).

Half band width 5 - 9 ara, center wavelength accuracy £2.0
(filters 340 - 413 am).

Half band width 3 - 6 nm, center wavelength accwracy £2.0 nm
(filters 414 . 750 nm).
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7. SAVETY SPECTFICATIONS

Mudtiskan MS fulfils the following reguircments: IEC 1010-] incinding Amendments 1 and 2
CSA C22.2 No 1010.1 (fila LR 62464.€)

The safety specifications are mei also under the following enviromenial conditions in addition or in excess [0 those
stated in the operating conditions:

Allitude: up to 2000 m

Temperature: YO 0T

Mains supply finctuations: | HG%

Insintiation category (overvoliage category): N necording o LEC 664-1 (Neia 1)
Pollution degree: 2 according o TEC &64-1 (Nute 2)

NOTE1 Insiallation category (overvoltage category) defines the level of tansient overvoliage which the
instrument is desipgned o withstand safely. It depends on the matuve of the cleciricity supply and its
overvoltage protection means. For example m CAT 11 which s the category used for insgrumenis in
installations supplied from supply compacable to public mains such as bospital and research
laboratories and most indusirial laboratories the expecied transient overvoitage is 2500 Viora 230 v
supply and 150D V far 2 120 V supply,

MOTE 2 Pollution degree describes the amount of conductiive pollution prescnt in the operating environmeint.
Polintion degree 2 assumes that normally only nosi-conductive pollwtion such as dust securs with the

exeeption of coeasional conductivity caused by condensation.

Roih of these affect ihe dimensioning of the electdeal insulation within the instosnent,

CONFORMAMCE 10 THE EU DIRECTIVES

Multiskan M$ bearing the CE mark 89/336/CEC (as amended by 92/3 YEEC) relatng o Bleaso
cunflarms w the following EU directives magnctic Compability
T323/EEC (Low Voliage Dirpctive)

Performance specifications used 1o 4 35002 class B

verify conformanee 1o the Direciives above 1B 1000-4-3/EN 61000-4-1 I V/m
TEC 1000-4-2/EN 61000-4-2 4xV D BEVAD
TEC 1000-4-4/EN 6100044 1kY

IEC 1010- FEN 6101041
Including Amendments 1 and 2



Unpack the instrument.

Inztall the filter wheel.

Tosiall the lamp,

Plug into atadng.

Switch the instrument o,

Insert the paper roll. (Printer opilon)

Select the RS-formu for printer or computer,
Select the plate movement 1o be CONLUUOUS OF 3IEp Wiso.
Select print out on the built-in printer if cequired.
If buili-in prinier, then select peinting widih,

I external printes, then select print oul spacing.
Select shaking if required.

Select the program module.

Select the measwement mode,

Select the measnrement paramelers.

Select the calculation mode.

Select the calculation parameiers,

Save ithe program.,

Connect printer OF COmputer.

Check the band raie, transmii / recsive pin confgurstion and handshake with DIL-switches,

Press the START key.

Results are recorded on huilt-in printer, exiemal panter OF compur,

Appendix |
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Appendix 2

Daty transfer 0 g computer cecur via a huilt-in secial RS-232C interface.
Diata ransfer e 2 printer may ocowr via a built-in R3-232C interface or via a parallel centronics inserface.

Interface hazdware specification foc RS-2320 interface

The hardwars specifications of the interface are as follows:

L.

2.

The configuration is specified as for data terminal cquipmeont (OTE).

The baud rate {speert at which data iz changed beiween an extenal computer and the insmument) is selected
by the DL switches at the rear of the instenment. The following band rates are available: 130, 300, 600, 1200,
2400, 4800, 9600 and 19200, The baud rate 9000 s sct by the manufaeturer,

Character format is 10 bits with § staret bit, 8§ data bits, 1 stop bit and no parity, The fermat cannot be changed,

DTR/DSR handshake is recoromended to uss, Handshake type used is set by the manulaciurer. The dosiced
alternative is selected by a DIL swich at the rear of the instrument,

Transmitreceive pin configaration: pin 2 transmits and pin 3 receives or vice versa. T}w dcmmd cnuﬁgurd Hon
is sclected by the DI, switches at the rear of the instrument,_The followine configyration is set b
mapufaciurer: win 2 transmiss and pin droscives.

Sigaals Connected to the BB-25 Connector

The following signals are connected 1o the DB-25 connector at the rear of the instrusment:

BS-242C PORTY
DR-23  CONNECTOR

PN HO SIGNAL NAME

2 TxD or Rxl
3 A or TxD
G DSR
7 GND

80 DTR

Signal descripuion;

3 1

P giet S

Tal3, Transmit Data output (or Rxid, Receive Daia inpur}

RxI}, Receive Data input (or Tal2, Transmit Daia output)

PSR, Data Set Ready. The input iells Multiskan MS that the printer or computer is ready

NI, signal geound

OTR, Pata Terminal Ready. TR is in the high state when Mubtiskan M5 i ready to receive g command.
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Baund Rate Seleciion

The baud sate (spoeed 28 which data is changed berween Muoldskan MS and the compusen) is selecrad by the 1IL
switches 1, 2 and 3 (Fig. &:6).

Bwiich position - Band raig

i 2z 3
down down down 150
down dowrn up G0
dowmn p down 600
down up up 1200
np down  down 2400
up down up 4800
up np np 19260

To determine which band rate i necassary for any given compuier/pringes:

1. Consult the operating manual supptied with the computer (or prinier)
2. Coniact the dealer from which the computer (o prinier) was purchased
3. Contact. the compater (07 prinier) manufaciurer.

Transmit/Receive Pin Configuratios
In order to make counection barween Multiskan M3 and the compuicr easicr, pin 2 can be selected to transmit or

receive and pin 3 vics versa.
The configuration is selecied by the DIL switches 3,6, 7 aad 8 {Fig. 8:6).

Swiich position traasmitfieceive pin
ki G 7 8

dowq gown -HH ~Hi

up up deswa doywn pin 2 recgives and 3 transmits

Handshake Selection

DTR/DSE handshake:
The DTRASR hardware handshake makes it possible foe two devises connectod via (he RS-2320 liw to check
readiness before eachanging data or commands.

DSK, Prata Set Ready (pin 6):

When DSR handshake is used, high (positive) siate indicates that the prinier or computer is ready to accepl a data
- charactes. Low (negative) siate indicates that the prititer or comtputer is busy and not ready to accept 5 data claracier.
Thus, before seading each charactey Mubtiskan MS waits wntil the other device sets the DSR lise 1o the high staie.

DSE handshake s switched on or off by DL swilch 4 {Fig. 8:6).

Switch 4 position Handshake
up cnabled (set b
down disabled

When DSE handshake is switched off, Multiskan MS does nof test DSR before sending each eharacter.

The state of TR (pin20) can always be checked by a compuier regandiess of the fourth DR, swikch,
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Faraligd Cenironics Type Printer Interface

Data transfer via a parallel Centronics type prinier mierface is performed through the Centronics interface (Fig, 8:7),

‘When using the Centronics interface, the secondary interface DIL switches 1, 2 and 3 (Fig. 8:8) should be positionsd
as follows:

Swikch posiiion
3 2 1

down up down Cantrounics type
printer intesdace in use

Kniss When the secondary switches are in the position
3 2 1

down up up
the results are sent via Cenironics and B3-232C interface simulaneously.



Accessories

R3-232C interface cabie for prinier

R5-232C PC - serial cable F-M

RE-232C interface table for MAC

Filterwheel withow fileers

Other filters in the 340-750 nm range can be ordered
(XXX corresponds to the wavelength)

Filier box

Instroction manmal

Dust cover

Shafi for paper roll

Spares for mainjenance

Lamyp
Fuse 3.5 A (10 pes/box)
Faper voll

LABSYSTEMS OY

(head office)

Sorvanjankaly 15

P.0O, Box 8

FIN-00881 Helsinki
FINLAND

Tel: +353-2-329 100
Telefax: +358-9-3291 8415

Lahaysizms code

2304040
2305300
2303850
24071230
[42xxx}

1041980
1506260
1610602
142220

2400620
1230950
1600330

Appendix 3
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Appendix 4

Example

Module 1, absorbance measurement with point 1o poini caleulation with 3 standards and 2 replicaies on every plags,
Blank samples arc sitwated before siandards. Resulis are printed on the built-in printer,

Eey to be pressed

SHUT + ENTER

13

ENTER

MEAS MODE

1

MEAS PARAM or ENTER
MEAS PARAM or ENTIIR
2

MEAS PARAM o ENTER

MEAS PARAM or ENTER

i

MEAS PARAM or ENTER
CALL MODE

9

CALC PARAM of ENTER
3

CALC PARAM or ENTER
2

CALCPARAM or ENTER

Display/Frocedure performed

READY | XXYY

PROCGRAM MODULE
ong of the program modules

1 PRIMARY ELA

AUTOCALIBRATING
READY! XX¥YY

one of the measurement modes

1 ABSORBANCE MODE
FILTER 340 {defaul value)
ang of the bianking possibrilitizs
2 SINGLE WELL BLANK
ALANK WELL A1 (default value)
1 BL ONEVERY PLATE or

2 RETAINED BLANK

1 BL ON BVERY FLATE
READYY XO0YY

one of the caleuiation methods

9 POWNT TO POINT
NROFSTDS 2 (defaull value)
MROFSTDS 3

MROFREPL U (defauh valus)
MR OFREPL 2

STANDARD 1 0000 (default value}



CALC PARAM or ENTER
15

CALC PARAM or ENTER
1{¢

CALL PARAM or ENTER

1

CALC PARAM or ENTER
SAVE

1

ENTER

PARAM

5

PARAM or EMNTER
2

PARAM or ENTER

START

STANDARD 2 0.000 (defauli value)
STANDAERD 2 15

STANDARD 3 0000 (default vale)
STANDARD 3 100

1 5TD ON EVERY FLATE or
2 RETAWED STANDARD

15T ON EVERY PLATE
READY! XXWY

PROGRAM NUMBER X
PROGRAM NUMBER 1

SAVING DATA (blinking)
READY!I XX:YY

one of the general pararncios

5 PRINTER OFF/ON

i PRINTER OFF / 2 PRINTER ON
ZPRINTER ON

READY! XX:YY

MEASURING

PRINTING {resulis are printed on the built-in prinier)

READY! KXYV



Exaamlie 2,
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Module 3, absorbance measurement ai 450 nim, Blank on well AL Floating cut off calculation with et off equation
(P+MNIx0.5, Grey area 0.02. Terpretation + > - Check oui the printing: resules sent 1o esiornal pringer,

Bey o be pressed

Display/Procedure performed

SHEFT + ENTER

3

ENTER

MEAS BMODE

1

MEAS PARAM or ENTER
450

MEAS PARAM or ENTER
2

MEAS PARAM or ENTER

MEAS PARAM or ENTER

1

MEAS PARAM or ENTER
CALL MODE

4

CALC PARMAM or ENTER

ENTER

( SHIFT, P, +, SEIFT, N x 0.3
ENTER

2

ENTER

2,1

READY ZNY

PROCEAM MODULE
one of the program moedules

3 oot off

AUTOCALIBRATING
READY XALYY

orie of the measurerment modes
} ARSORBANCE MODE
FILTER 240 (defanit)

FILTER 430

one of the blanking procedures
2 STNGLE WELL BLANE
BLAMK WELL Al

1 BLANE OM EVERY PLLATE or
2 RETAINED BLANK

§ BLAME OW EVERY PLATE
READY! XX:YY

ane: of the calculation modes

4 CUT OFF

CUT OFF EQUATION
PRESS EMNTER

(P+P)x0.5
NO OF POS CTRL 1
NOQ OF P05 CTRIL 2

POS CTRL. 1
WELL Al

WELL B1



ENTER POSCIEL 2

WELL AL
3.1 WELL CI
ENTLR NG OFNEGCTRL L
2 NQOFNEGCTRE 2
EMTER MEG LTRE, 1
WELL Al
4.1 WELL D1
EWTER NEGCTRL 2
WELL Al
51 WELL El
ENTER GREY AREA (GO0
0.02 GEEY AREA 002
EMTER INTERPRETATION
Téme of 2o
1 P -
ENTER READYWT XX:YY
PARAM one of the general parameters
1 1 RS FORMAT
PARAM or ENTER ! PRINTER FORMAT or
2 COMPUTER FORMAT ov
3 O MCC PORMAT
1 I PRINTER FORMAT
PARMAM or ENTER READY! XX YY
PARAM one of the gencral pararneiers
5 5 PRINTER OFF/ON
FARAM or ENTER P PRINTER OFF / 2FPRINTER ON
i 1 PRINTER OFF
PARAM or ENTER READY! XYY
START MEASGRING
SENDING DATA

READYTXXYY



4
Example 3,
Absorbance measurement at 405 nm. Blanking on well Al (blank well oaly o the first plaie}. Cubie spline curve

fit with 2 standands und 2 replicates (positions: B1,C1, D1, ED. Same starddard curve used For other plates, Unit for
standard concentrations mg/l, 2 plates are measirasd. Scale usedislog/in, External printer for recording of the resulte,

Key o be pregued Dispiay/Trucedure performed
READY! 2O0YY

SHIFT + ENTER PROGRAM MOIMILE
one of the program modules

4 4 Cubic spling

ENTLER AUTOUALIRRATING
READYE XYY

MEAS MODE oite of the measurement modes

1 1 ABSORBANCE MODE

ENTER FILTER 344 (defauly)

405 FILUTER 4GS

ENTER one of the b.tan.king procedures

2 2 SINCGLE WELL BLANK

ENTER BLANE WELL Al

ENTER I BLANK ON EVERY PLATE or
2 RETAINED BLANK

2 2 RETAINED BLANK

ENTER READY! XX:YY

CALL MCGDE one of the calculation modes

2 2 CUBIC SPLINE

ENTLE NOOF STDS 2 (default)

ENTER NOQFSTDS 1 (default)

P NOOFREPL 2

EMTER ' STANDARIFT 0000

0.001 STANDAEDR L 0.001

ENTER _ ST 1 REPL L Al

i STDT REPL 1 BE

ENTER S5TD1 REPL2 Al

1 ST REPL2 Cl

ENTER STANDARDZ  0.000

1 STANDARDZ  1LOO0

ENTER STDZ REPL T Al

D STD2 REPL1 Dt

ENTER STI52 REPLZ At

£l 5TD2 REPLZ L



ENTER

ENTER

ENTER

3

ENTER

Measnrement of the first plate

START

2
ENTER
4
ENTER
PRINT

1
ENTER
Meastirement of the second plate

START

ENTER

ENTER

1 §TD ON EVERY PLATE or “
2 RETAINED STANDARD

2 RETAINED STANDARD

one of the units

6 UNIT  mgst

oue of the sealing possibilitics

3 8CALE LOG/LIN

READY! XXYY

** MEASURING #*
CALCULATING
paramesers, standard curve, cnucenimtiong are printad out

P ACCERT RESULTS or
ZMNEW FIT

2NEW FIT

one of the scaling possibilities
4 SCALE LOGROG
PRESS PRINT

SEMDING
CALCULATING

I ACCEPT RESULTS or
2 MNEW FIT

P ACCEPT RESULTS
READYT XXYXY

i USEGLD BLANK or
2 NEW BLANK NOW

1 USE QLD BLANK

FUSEOLD CURVE or
ZNEW CURVE NOW

I USE QLD CURVE

2 MEASURING ==
SENDING DATA,
CALCULATING

1 ACCEFT RESULTS or
2NEW FTT

1 ACCEPT RESULTS

BEADY! XX.¥Y
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Program inexample 1 was stored into the memory of the instrumem with program number 1 and is now regalled from
the memory of the insirurment o be execited.

Key to be pressed Display/Procedure pevforming

READY T XYY

RECALL PROGRAM MUMBER X

1 PROGEAM NUMDER 1

EMTER READY | XX:YY

START MEASURING (according 1o example 1)
PRIMTING

READY ' XX:¥Y

Lrinter Suppression
The resulls are sent gutomatically via the RS-232C interface or via the parallel centronics inierface when the built-

in printer is suppressed. Secondary inerfioe DIE switches 1,2 and 3 determine which of the twa interfaces is in use
(For insructions about the interface system, see Appendix 2).

Key to be pressed Brisplay/Procedizre performing

READY | 200y

PARAM ~ong of the general paramelers
5 5 PRINTER ON /QOFF
ENTER 1FRENTER OFF or

2 PRINTER ON
1 I PRIONTER OFF
EMTER READY ! KX:¥Y

Mow all resylis will be sent antomatically via the interface.




Serial RS-232 swiich

Serial R5-232 switch

Sorial RE-2372 swieh

Serial RE-232 switch
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SAFETY SYMBOLS USED IN MULTISKAN BX

Power O

Power OFF

WARNING MARKINGS USED IN THE DOCUMENTATION

Caution, risk of personal injucy to the operator or a safety hazard
for the surrounding area.

Caution, risk of damage to the instrument, other equipment or
loss of performance or funcilon in a specific application.




i, INSTALLATION
1.1 Wapacking

Unpack Multiskan® EX s,arcﬁxliy and cheghk f'ur aiy damage that amay have boen cansed during transponaimn
If any part is damaged or missing, contact the local Labsystems representative,

Eeep the original package for faturs transpartation,

1.2 ¥Envirenmental Reguirements

Locate Multuskan EX to avoid exposurs fo excess dust, vibrations, sirang magnetic fields, direct sunlight, draft,
excessive motsiues or large temperature fluctuations.

Leave sufficient clearance (10 cm) at both sides of the unit for adequaie air circulation,

1.3 Installation

Remowve: the two cover retaining screws (Fig.1:2) and 1ift up the cover,

S fnstrument cover 6. Transfer rails
2. Retaining sorews of the instroment cover 7. Track

3. Measuring assembly cover 8 Printer (option}
4, Retaining sorews of the measuring assembly cover 2. Keypad

3. Plate carrier 10, Display

Figure 1. Muitiskan EX

Unpack the filter wheel, Cherle that all filters are clean and undamaged. Place the wheel inio the Sher slot Fig,
2:5) so that the twoihed edge Taces the rear of the instrument. A magnziis locking mechanism will autoratically
. Tock the wheel in the correct positian and the optival filter position sensor will make sure that the correct filier
is used during muasurcmest.



Filter wheel slol
NAPSU2 keyboard) circuit board

N

Figuryg 2. Mubtiskan EX internal view

Lamp 3.
Chopper ' 9.
Eilicr 1G.
Fan il

L350 display circuil board 1z,

SCANPRIZ (printer) circuit board {option)
MUSET/24 processor circuil board
Connector for built-in prinior

Congector for Centronics interfacs,
optional R%-232C interface oF

optiona! [EEE-488 inferface

MUCEN cirenit bord

Unpack the lamp. Fit the lamp contacts 10 the lerminal socket inside the instrument {Fig.3).

Do not tonch the reflective surface of the lamg or ihe bulb itself,
Place the lamp in its place (Fig. 2:1).

Figure 3. Instatlation of larp



Check visually that there are nwo loose panis tnside the insirument,
Clage the instrument cover and replace the retaining screws,

Multiskan EX does not produce operating noise al a level which could cause 2 hazard. Mo sound leval
menasuremenis are needed aftex installation.

Conaect the maing supply cord to the mains power socket (Fig, 4:2). The power supply has autosatic 106130/
200-240 VAL range selection. If a suitable mains supply cord is not provided, use ouly cords cortified by the
local authoritizs.

Conuect the instearent to a correctly installed line power cutlet which has a protective conductor also called as
earth or growad.

CAUTION:  Intervuption of the protective conducior inside or outside the instrument or
disconnection of the protective cenduster fermingt may make the instryment
darnperous.

Serial RE32C DIL switches
Centronics interface connectcr
Secondary interface DIL seiiches
Stet for program card

1. Power switch

Z. dMains power socket

3. Fuses

4. BS-233C tnterface connector for a computer and 3 printer

Figuwe 4,  Multiskan EX rear view

Connect corapuier or printer, if needed, according to requirements. For instructions aboeut the interface sysiem,
see Appendix 2,
1.4  Transporting for Service

Repack the instrument according o instructions enclosed in the package. Use the ariginal package. Indicaie ihe
fanle, Tnform ghout the use of hazardous malerials.



2, FURCTIONAL DESCRIPTION
2.1 Untrodection

Multiskan EX is an eighi-channel veriical light path fiter photometer designcd to peddorm boil standard
pholametric and agglutination measurements.

There is a versatile built-in sofiware available in Multiskan EX. [t comprises several sofiware packsges
(progran moedutes), Each package is g combination of measurement and caloutation mades.

Fxtended memory capacity is achieved by programmable program card.

The wavelengih (400 - 730 nm or optional 340 - 750 i} is selected using maximum sight high guality
interference fillers held in a filter wheel,

The: readings catt be processed via g sérial RS-232C inderface or via a parallel Centrovics type printor interfaces,
The optional buili-in theonal printer provides also 3 record of the resuhis.

2.2  Measuremeni Principle

141 Photomeiric Measurements

Multiskan EX utilizes the odginal Labaystems’ concepi of vedical photometry in which the light beam passes
through the whale sample,

In vertical photometry, the abisomption of light is proportional fo the amount of light absorbing substance in the
well.

Absorption is expressed by the following eqnation:

where A = absorbance, a = melar absorptivity of the substance, t = mass of absorbing subsiance and § = eyoss-
sectional area perpendicular to the light path.

Tiw advantages of the vertical Hight path awasuroment arg:

(1}  imaccurate pipetting of nonabsorbing liquids does not. affect the measured absorbance values
{2}  svaporation of nonabsorbing Hauids during the reaction does not affect the measured absorbance values
and

(3} & cerzin degree of inhomogeneity in the solution, fur crample as 2 result of layering in turbidiy
measnrements, docs not afiect the resulls.



The optical system comprises the bllowing components (Fig, 5a):

quartz-halogen lamp
chopper wheel _

aperawe and condenser lens
SemidTansparent mirrr
apertung

injerference filter (filter wheet)
optical fibre bundle

focusing lenges

upper lenses and detectors

Wy SR ) T LA A e e

Figure 5a.  Optical system
Light source:

The light sousce is a quarz-halogen famp {Osram 64607, 8V/I50W), which is equipped with an alumioiom-
coated elliptical reflecior.

To prolong the servics life of the lamp, the instrument should be swirched off when not in use. Warming-up
period of 1 minuie has io be allowed before measuring.

Chopper wheel;

The chopper wheet chops the light beam to minirmize electronic noise,

Semi-ransparent mirror:

After passing thiough the condenser lens the light beam impinges on the semi-transparent mirror. Part of the
visible light and all longes wavclengihs pass through the miror, and the UV and the rest of the visible light is

reflected. This arrangement eliminates heating of the interference filier and evens out the spectral intensity
distribution,



{nkerference fAlier:
- The wavelengih is selected from 1 - 8 filters held in the filter wheel,
Hitie bundle:

After passing twoogh the interfersuce filter, the lght beam reaches the comigon end of the fbre bundle, which
- divides the beary into sight equal parmlle] bearos and deflects the beams upwards,

Foouasing lenses:

After boing divided the Hght passes through a focusing sysiom of eight lenses.

Dictectors,

The light beums pass ihrough the bottoms of the wells through the samples via upper lenses 1o the detecions,
whicih measure the intensity of lighe.

222 Agyhtination Messurements {optional)

Agglutination measererments are performed by wsing special opiics (pinbole opics) (Fig. 5%). The instrumen

scanms over each well taking up te 20 readings. Readings are then downeloaded to g PO for further
piterpremiion.

L Focusing lenses
2. Uppsy lenses and detecions
3. Pinhele plate (optional)

 Fig 56, Agpliination opiics



2.3 ipstrument Layout

Instrunment cover

Retaining screws of the instrmment cover
Measuring assembly cover

Retaining screws of the measuring assembly cover
Plaie carviex '

Transter rails

Track

Printer (optional)

Keypad

Display

T E N s

Figure 8. Mulitskan EX
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Lamp

Chopper wheel

Filter

Fan

Filter wheel siot

NAPSU 2 (keyboard) civeail board

LCD display circoit board

SCANPRI 2 (printer) circuit board (opfional)
MUSEC 24 processor circuit board

10.  Clonncctor for built-in privicy

11, Connector for Centronics interface, oplional RS-232C interface of opimnal TEEE-438 imerface
12, MUCEN circuit board

W e e

Figure 7. Multiskan BX internal view



Power swiich
Maing power socket
Fuses

Serial RS-233C DIL switches
Cenironics interface conpector
Secondary inicrface DIL. switches
Slot for program card

B9 e L e L N e

Figure 8.  Multiskae BX rear view

RS-23IC interfacs connecior for # compuier or a printer

it




1z

Distectors

Fomuging lenzss

Fin hole plate {(optional}
MACH ciyonie tward

i

2
3.
4

Figure 9. Measuring assembly



2.4. Keypad

13

Keypad of Multiskan BX compriges 30 keys with click action switches:

Fignre 10, dMultiskan EX keypad

0-9
AH }:

P W, L

CLEAR;

PRINTssn, ABRcoue;

PAPER FEED:
+omox
SHIFT:
ERTER:
START.
STOP;

SAVE:
RECALL:
MEAS MODE:

MEAS PARAM:

CALC MODE:

CALC PARAM:

PARAM:
T {:

wlv):

for entering numeric values and microplate positions

syvmbols of positive (F), negative (N} or low positive (L) contrels (o be used i Cui
off equation

decimal poini
for correcting data before eniering it

absorbances and concentrations arc printed out oa the boilt-in prnler or soot o
via the selscted interface

feeds paper from the voll of the buili-in or external printer

operators for cut off cquation

for taking symbels at the upper right corngr of the key into nse

for entering modes and parameters

meatirement is slarted

micropiate is cjected, instrainent reiuros fo ihe previous logical state

user determined programs can be stored into the memaory of the instrument
programs earlicr stoved can be recalled

measurernent mode is seleciad

measurement parameters are snicred

ealculation mode is selectod

calculation parametsrs are entered

general parameters (e.g. RS-formas, plaie movement) ars sclocted

arrow; for going backwards in the list of the modes or parameiecs and changing the
clock display, parenthesis: for entoring eut-off eruation

arrow: for going forwards in the list of the modes or parameters aand changing the
clock display, parenthesis: for entering cut-off equation
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2.5 TProgram Modules

Multiskan EX software comprises program modules, software packages which are combinations of
ineasurerteni ang caloudation modes. ) '

The following progiam modules are available;
I. Privedry FIA software
2. Agghutination softvare (optional)
3. Cut oif saftware {optional)
4. Cubic splive sofiware {optional)

Muodule 1; Primary E1A

This software is a basic sofiware to perform ETA messurements, Tt includes the following messurement modes:
ahsorbance, dual wavelength, twa poing, kinetic, widtivawelengih mode and corputer conirol.

The fellowing calculation modes can be selecied; factor, linear standard, standard linc, limdt, double limis,
range, column subivaction and point 1o point calculation.

Module 2: Ageluiinaiion software (optional)

This module enables agglutination measuremenis. & special optics (pinhole aptics) is taken oo use. 20
readings are wken per each well, Resoits are sent via interface for further processing,

Mondulz 3: Cut off sofiware (optignal)

There are different cut off calculations available in this module: doubis imit, ranpge, fixed cut off and foating
cut off.

Module 4: Cubic spline (optional)

Measurement modes: available are absorbance, dual wavelength, two poink and kinetic,
Calculation mode: available is cubic spline.

Changing betweon modules oocurs by first pressing (he SHIFT key and then the ENTER key.

2.6 Program Coed (optional)

More memory capacity is offered by a programmiabie program card which can be plugged-in to the insiriment,

Cards are programined by Labsysiems upon request.
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3. OPERATION
3.F  How to Get Started

Switch the instrument on using the power swiich at the rear of the tnstaument (Figure 8:1), Primary EIA,
software version nuvober and ATTQCALIBRATION are displayed folluwed by PRIMARY EIA, READY and
e fime. In aviosalibration procedore the tnsirament selecis the proper light intensity for {:.»acia installed filter,
When the instrument is switched on, wait 1 minute for warming up.

When switching the instoumeni on, module 1 and its parameters (single waveleagth absorbance measurcment,
no caleulation, filter mn 1, continueys plate movement, plate analysis off and printer format) are zelecied.

3.2 Inserting the Paper Roll {printee oplion)

Reiove the piece of paper which has been set under the printing sysiem d'urin g transportation by pressing the
PAPER FELD key.

Insert the fres end of the paper roll into the slot at the rear of the instrsment untii 2 stight resistance is foif,
Note the correct direction of retation of the roil.

Pess the PAPER FEED key until paper is fed through the printer. Insert the shafl into the paper voll. Slids the
roll with the shaft intg the guides at the rear of the iastnaneit.

Always make sure that there 15 sufficient paper in the printer. Never use the prister without paper.

3.3 DMeusuring

Select the program modile by pressing first the SHIFT key and then the ENTER key. Select 1 PRIMARY
software, 2 agglutination software (optional), 3 cut off sofiware (optional) or 4 cubic spline sofiware {optional),
ARer entering into module, AUTQUALIBRATION is performed. In each module select the required
measurement meode and parameters and caleulation miode and parametors. Pross START key 1o measure. After
measureieent, the reaulis avs sent to the built-in printer o via the inserface.

331 Moduie 1 Primary EIA Software
Sclect the meassrement mode and caleulation mode befors starting the medsurement,

Measarement mode 15 selected with the MEAS MODE key. The list of measurement wmodes can be serolled
forwards and backwards with the arrow kevs, The desired mode ¢an alse be sclocted directly hy the numbor
koys.

Measarement parameters are selected with the MEAS PARAM or ENTER key. The arrow and number keys are
used for entering new values Tor parameters. Default vaiue or carlier sclected value is selecied by pressing ihe
ENMNTER or MEAS PARAM key.

The following measurement modes can be selected in madule 1;
H ABSORRANCE: Absorbauces are measured at one wavaiength.

2 DUAL WAVELENGTH: Absorbanices ave measunid using two wavelengihs:
Resulis of the second measurernent are subiracied from resulis of the
first measurement.

3 TWO POINT: Absorbances of the plate ave wmessurcd at two soparale points ln tuae,
Resuits of the first measiwrement gre subtracied from vesults of the
second measurement,

4 KINETIC: Rates of absorbance change are measured.

3 MULTI WAVELENGTH: Absorbances #re measurcd using individual Bltor seleciinn for cach

column of a microplate,

6 COMPUTER CONTROL: Instrumest is controlled by an extermgl computer.
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The following measurement parameters can be selectad:

FILTER:

BLANKIMG POSSIBILITIES:

I BLONEVERY PL/

2 RETAINED BLAME:

I END RESULTS/
2 ALL RESULTS:

INTERVAL TIME:

LAG TOME:

NOTE:

[n measureraent modes 1, 2, 3, 4 and 5. Boter the wavelengtiis) of
the filier(s} or the filler number(s) (see 8 FILTER WIHEFL from
section 3.6 General parameters).

The following blanking possibilitics are available in modes 1, 2, 3, 4
and 5

I NO BEAGEMT BLANK

2 SINGLE WELL REAGENT RLANK
- blank well iz entered

3 COLUMMN MEAN BLANK
- blank coluwan (1-13) is entered
~ average of the bauk values (8) of the coturmn is used

4 COLUMN BLANK
- blank colomn (1-12) is entered
~ each row will have an individual black value which i3 used

5 ROW MEAMN BLANE
~ btank row (A-H) is catered .
= average of the blank values {12) of the row is used

& ROW BLANK,
- blank row (A-H) is eniered
~gach colunn will have an individual Blank value which is vsed

Blaonking an every plate {1 BL OMN EVERY PLY or refained blank
{2 RETAINED BLANK, blank value of a former plate is used) can
also be selected, If retained blank is selected, L UJSE OLD RLANK /2
NEW BLANK NOW will be asked before reading the next plate,

In modes 2, 3 and 4 final vesulss {e.g. absorbance difftrences) or also
intermediate resnlis (2.2, absorbances with filter 1 and filier 2) can be
selected. '

Time beiween successive measurements of the plate. Minimum
interval time &5 8 5, maximom 17 b 39 min 39 5. INTERVAL TIME
parameter can be selecied in modes 3 and 4. Enter the interval fime
as FIHMM.ES, (FH = howes, MM = minutes, 83 = seconds).

When the kinetic measurement and ALL RESULTS are selecied
and resulis are transmdtted via the RS=-232C inierface, the actual
minimum inferval time is dependent on the basd rate vsed: the
lower the band cate, the slower the infermediate rosubfis are
teansmitted. This means that the interval time has io be long
enough for the insirument to be able ta transmit the intermediate
results during the selocied intervat lime.

Example: With baud raie 4800 the minimum interval time is &7
depending on the printer used,

Time before measurement 15 staried. Minioum lag tims i3 0 5
masimum  E7 k39 min 59 5. LAG TIME parameter can be selected
in mode 4, Enter the tag time as FOHOMBM S8, (FHH = hoors, MM =
minutes, 55 = seconds),
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TOTAL TIME: Time during which the reaction is fhllowed,
Mintmium totad time is § 5, maximum 17 h 59 min 5% €
TOTAL TIME paramster can be selected i modc 4.
Enter the total time as HELMM.SS, (HH = hours, MM = minutes, 5
= 5ecOnds).

Any of the calculation modes can be applied o resulis from any of the measwrement modes, Caleulasion
mode/mades can be selecied before or after the measurement is done,

The PRINT, ABS and SHIFT keys allow the results to be obtained later from 2arlier measured values,

The latest selecied calendation mode is used wngil changed,

Caloulation mode is selected with the CALT MODE key, The lisi of calcalation modes can be scrolled forwarg
and backward with the arfow keys.

Calcudation pararaelers ave sclocted with the CALC PARAM or ENTER key. The arrow or number keys are
used for enloring new values for parameters. Delault value or earbior determined value i selected by pressing
the ENTER or CALC PARAM key.

The following calculation modes and their parameters can be selected .in madule 1:

i NG CALCOLATION: Results are sent as absorbances 1o buili-in privdey or via the inferface.

p FACTOR CALCULATION: Measured absorbances are multiplied with a factor given by the wser
to get concentrations, The concentration unit is defined by the unit of
the factor. Concentration is caleulated acconding o the following
equation:

Cencentrajion = FACTOR % absorbance.
The measurement parameters, caloulation parameters and calculated
concentrations are sent to the built-in printer or via {he interface.

Parameier FACTOR.

3 LINEAR STAMDARID: The user enters the concentrations of the standards and Multiskan 13X
calcutales a standard tne with the heip of these standards using the
method of loast squares. Measured absorbances are converted o
concentration units by the uss of this ling, The measicoment
paramgiers, calowatian parameters and concentralions obtained ang
sent to the built-in printer or via the interface, '

Parameiers: Nember of standards (NR OF 5TDS)
Number of replicaies ((WR OF REPL)
Standard concentradons
(STANDARD 1) gia.
Standard locations
(STAMDARD | REFL 1 Al et

Ip to 8 standard solution can be incorporated on the plate in up io 3
replicates.

t STDONEVERYPLATE/ Sundard an every plaie (1 §TD
© ON EVERY PLATE) or

2 RETAINED STT» retained standard (2 RETATNED ST,
standard curve of the former plate i3
nsed) can be selected. If retained standard
is selecied 1 USE OLD LINE 7 2 NEW
LINE NOW will be asked before reading
the next plaie.
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5

6

4

aTANDARD LINE:

LIMIT CALCULATION:

DOUBLE LIMTT;

RANGE CALCULATION:

18

The wser can defing the standard line by entering the slope and the

intercept by using the known standard line. Muitiskan EX caleydaies
the concentraticns with iha following equation:

absorbance = A x concentration + B

wheee A2 slope ke in  lioear standard
mode,

B = interoept

1 B
CONCERTALION = wormmmeevans X ADSOTDANCE ~ memmamnrans
A A

The measwremeni  paramesters,  calculation  parameters  and
concentrations obiained are sent (o the buili-in printer or via the
intesface.

Parameters: LTNE SLOPE.
TNTERCEPT,

The measurement absarbance vatues are compared with a il valoe
defined by the user. If the result is lower thau the set lmil, negaiive
sign () is sent, otherwise a positive sipgn (f). The messursment
paramieters, caloulation parameters and resalis in +/- matrix are sent
to the buili-in printer or vig the intertaice

Parameters:  Limit vaine (LIMIT) (6.000-2.000).

The measured absorbance values are compared with two limit values
defined. by the user, if the tesulk is lower than the lower lmit, 2
nagative sign {-) is sent. T the result i3 hetween the two limit valucs,
0 is sent. If the resudt is higher than the upper limii, positive siga (4}
is seni. The measurement parameters, calcplation parameters and
resufts in ~0/+ mairix are sent w0 the bueild-in printer or via the
interface,

Farameters:
Low limit value (LOW LIMIT) {0.000-2.000),
High limit valee (FIGH LIMITY (0.00)-2.000).

fange value defined by the user is divided into ten oqual segmenis,
Segments are numbered from 0 to 9 The measired absorbance value
15 represented by one of those numbers depending on which segment
it liecs in. The measurement parameters, calculation parameters and
matrix where the results are shown by scgment numbers (0..9) ae
saut to the buili-in prister or via the interface.

Parameters:  Range valie (RANGE) (0.000-2.000).

Example: If an absorbance range 1.5 {5 sef, the segments are as
betow:

Segmem Measured absorbance value in range Printoul
i A £0.150 0
2 0.150 < A < 0.300 1
3 D300 < A £0.450 2
4 0.450 = A = 0.600 ]
5 0600 <A £ 0.730 4
6 0750 < A 5 0.900 : 5
7 0.900 < A £ 1.030 6
L L0500 <A 2 1200 7
3 1200 <A <1350 ]

10 1350 < A < 1.500 4
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COLUMN SUBTRACTION:

FOINT TO POINT:

10

Resulis of column | are subtracted froim resides of column 2, results
of column 3 are subtracted from resulis of column 4, efc. or vice
versa. The measurcment parameters, caleolaiion parameters and
absorbance differences of every other column are seni to the built-in
printer or via the interface. '

Parameier: 12 34, or
2.1 43

The user guters the concenirations of the standards and Multiskar BX
calculates a piece wise linear standavd curve with the help of thess
standards. Meesured sbsorbances are converied to concentration units
by the use of this curve. The measurement parameiers, calcuiztion
parameters and concentrations oblained are sent to the builb-in printoy
ar via the interfacs,

Tf the piece wiss linear standard curve is not monotonous, the text
NON-MONGYONQUS curve will be printed and the resulls s
incorrect

Parameters: Nisnber of standards (WR OF 5THS
Mumber of replicates (NR OF RIEPL)
Standard concenirations
{STANDARD 1) cle.
Slandard locations
(STANDARD 1 REPL L Al} 2tz

Up to 8 standard solutions can be incorporated on the plate in up io 3
eeplicates,

1 STDONEVERY PLATE/!  Siandard on every plate (3 ST
OM EVERY PLATE) of

2 RETAINED STD retained standard (2 RETAINED FI73,
stondard curve of the former plaie is
used) can be selected. If retained standard
is selestedd 1 USE QLD LINE / 2 NEW
LAME $IOW will be asked before reading
the next plate.

3.3.2 Module Z: Agglutination Sofiware {optionai)

Connect Multiskan EX to compuier. Enter 1o module 2 in Multiskan EX. Chwose the filter, blanking amd
paruneters, Start cemputer control from compoter, $tan the measaremeni, 20 readings/well will be taken and
sent  the computer,

3.3.3 Bipduile 3; Cut-off Seftware (opiional)

The following measurement modes are available in moduie 3:

|
2

3

4

ABSORBANCE:
DUAL WAVELENGTH:

TWO POINT:

RIHETIC:

Absorbances are measured at ong wavelength,

Absorbances are measured nsing two wavelengths:
Resulis of the second measurement are subiracted from results of the
first measurement,

Absorbances of the plate are measured at twe separdie points in Hime,
Resulis of the fist measurement are subtracied foom the results of the
second measurement,

Rates of absoibance change are measured,
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The following measurement parameters can be selected:

FILTER:

BLANKING mssmﬁmms:

} BL OM EVERY PL/

2 RETAINED BLANK:

I EWD RESULTS/
2 ALLRESULTS:

{NTERVAL TIME:

LAG TIME:

TOTAL TIME,

WNOTE:

In measurement modes |, 2, 3 and 4. Enter the wavelongth(s) of the
filter(s) or the Gher womber(s) (see 7 FILTER WIHIESL, from section
3.6 General parameters),

The following blanking possibilitics are available n modes 1, 2, 3
and 4

I MO REAGENT BLANK

2 SINGLE WELL REAGENT BLANEK
- blank well is entered

3 COLUMN MEAN BLANK
- Blank cotumn £1-12) is entered
= avesape of the blank values (%) of the colurnn iz used
4 COLUMN BLANK
- blank columin (1-12Y is cniered
~ gach row will have an individual blank value which ix nsed

5 ROW MEAN BLANK
- blandk row (A-H) is entered
- average of the blank values (12) of the row is used

5] ROW BLANWK
~ blank vow (4-F) is entered
= gach columin will have an individual biaok valne which 15 nsed

Blanking an every plate (1 Bl OM BEVERY FL) or refained blank
{2 RETATNED BLANEK, blank value of a former plate is used) can
also be selecred. 1f retained blaak is selected, 1 USE OLD BLANK / 2

- NEW BLANK NOW will be askod before reading the next plais.

Tn modes 2, 3 and 4 final resulis (e.g. absorbance differences) or also
intermediate results (e.2. absorbances with Gler ¥ and filter 2) can be
selected.

Time belwean successive measurerents of the plate. Minirmum
interval dime i 5 5, maximum (00 min INTERVAL TRME
parametes can be selected in modes 3 and 4, Enter the interval time
a8 XYY, (XX = minutes, YY = seconds).

Wher the kinetic measurement and ALL RESULTS are selectod
and residis are transmitted via the BS-232C interface, the actual
minimum interval iime is dependent on the bapd rais used: the
lower the baud vate, the slowsr the inicrmediate results are
transtoilied. This means that the interval time has to be long
enough for the instrament 1o be able to transmit the intermediate
results during the selected interval time,

Exampte: With baud rale 4800 the minimum inierval fime is 6-7
depending on the printer used,

Time before measnrement is siaded. Minimum lag dme is © 5
maximg 100 rin, LAG TIME parameter can be selected in mods 4,
Enter the lag time as XYY, (XX = minutes, ¥Y = seconds).

Time during which the reaction is followed,

Minimum iotal time iz 4 5, maximum 100 min,

TOTAL TIME paramcter can be selected in mode 4.

Enter the lotal time as 3 YY, (XX = minutes, ¥Y = seconds),
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The following calculation modes and ealoulation parameters can be selected in module 3

1
2

3

4

NO CALCULATION
DOUBLE LIMIT

RANGE CALCULATION:

CUT-OFF

Resuits are sent a5 absorbanees to built-in printer or viz the interface,

The measured absorbance values are corapared with twa limit valoes
defined by the vser, I the result is lower than the lower tinut, a
negative sign (<) is sent. If the fesult is between the two limit values,
¢ is sent. If the result js higher than the upper limit, positive sign (#}
s sent. The measurement paramekers, caleulation paramerers and
results tn <M matix ave sedt lo the build-n printer or +ia the
inicriace.

Paramieters:
Low Livnii value (LOW LIMIT) (0.000-2,000).
High limit value (HIGH LIMIT) (0.001-2.000),

Range value defined by the user is divided into {en equal segments.
Scgments are nummbered from 0 to 9. The measured shsorbance vabus
is represented by one of those numbers depending on which segment
it lies in. The measureraent parameters, calculation paramelets and
matrix where the results are shown by sepment numbers (0.3 ane

* send to the buili-in printer o7 via the interface.

Parameiers;  Range value (RANGE) (0.000-2.000),

Example: If an absorbance range 1.3 is sci, the segmeénis are ag
betow:

Semment Measured absorbange value n range Printont
1 A50.150 0
2 0,150 < A £0.300 [
3 0.300 < A = 0.450 2
4 0430 <A <0600 3
3 0.600 « A £ 0.750 4
& 0.750 < A £ 0.900 5
7 0900 = A < 1050 &
4 LO50 < A% 1200 7
¢ 1200 < A = 1330 B

16 1350 < A g L300 9

The measured absorbance value is compared with a cut off valoe
caiculated with the aid of a cut off equation wsing measured
absarbances of positive of negative controls,

Parameters: .

CUT OFF EQUATION ciier the enuadon with the aid of
Cn - AL and W keys
Example: (P+N)=0.5

MO OF POS CONTROL gnter the muuber of positive condsols

POS CONTROL Al enter the positions of positive,
negalive or low positive contils

MG OF NEG CONTROL See pos coatrol above

NEG CONTROL AR

NQ OF LOW POS CONTROL. Ses pos control above
LOW POS CONTROL Al

GREY AREA enier the absorbance range wher
the results obizined are doubtiful;
resulty  inside  grey  armm are
presented wiih @



22

INTERPRETATION  1-+>~  Imerpretation of resulis is
Z-»+ chosen:

b= - results sbove cut off value
are presented with -+, cesulis bedow
ent off are presented with -

2~ = +: regults above ot off value
are presented with -, resulis telow
it ave presented with +

3.3.4 DModule 43 Onbie Spline (optional)

The following measurement modes are available in module 4:

| ABSORBANCE:
Z DUAL WAVELENGTH:

3 TWO POTNT:

4 EINETIC:

Absorbances are measured at one wavelength.

Absorbances are measured using two wavelengths:
Resulis of the second measwrmment are suhitacted from resulis of the
first measurcment,

Absorbances of the plate are measured at two separaie poins in time.
Results af the first measurement are subiracied fron: the results of the
second measurement,

Rates of absorbance change are measured.

The following measurement parsmeters can be selected:

FILTER:

BLANKING PCASIRILITIES:

1 6L ONEVERY PL/
2 RETAINED BLANK:

1 END RESULTS /
2 ALL RESULTS:

I measurement modes 1, 2, 3 and 4. Enter the waveleagth(s) of the
filter{s) or the filier number(s} (sce 7 FILTER WHEFEL from section
3.6 General paramiciers).

The followiny blanking possibilities are available in modes 1, 2, 3
ang 4;

i NO RUAGENT BLANK

2 SINGLE WELL REAGENT BLANK
- blank well is cniernd

3 COLUMN MEAN BLANK
= blank cotumn (1=12) i5 entered
= gverage of the blank values (8) of the coluima iz used

4 COLUMN BLANK
=~ blank columa {1-12) is entered
- each row will have an individual blank value which is used

5 ROW MEAN BLANK
- blank row (A-H} is entered
- average of the blank values (12) of the row is used

6 ROW BLANK
= blank row (A-H} is entered
- gach aolutom will have an individaal blank valug which iz used

Blanking on every plate {1 BL O EVERY PL) or reiained blank

(2 RETAINED BLANE, biank value of 2 former plate is nswi) cas
also be selected. I retained blank is selected, 1 USE QLD BEAMK /2
MEW BLANE NOW will be asked before reading the noxi plate.

In modes 2, 3 and 4 fired results {e.g. absorbance differences) or also
intermediate resubts (2. g. absorbances with filter | and filter 2) can be

selected,



INTERVAL TIME:

NOTE:

LAG THVE:

TOTAL TIME:
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Time between successive measurements of the plaie. Minimum
interval time is 5 5, maximum 100 min. INTERVAL TIME
parameter can be sclected in modes 3 and 4. Enter the interval fime
as XYV, (30K = minutes, Y'Y = seconds). '

When the kinetic measurement and ALL BESULTS are selegiod
and results are transmitted via the RS-2320C injevice, the actual
minivann intesval time is dependent on the baud rate used: the
lower the baud rate, the slower the infermediate resulis are
transmitied. This means that the interval tie has 1o be long
enough for the isstrumend lo be able to transoit the interediate
resulls during the selectsd interval time,

fixample: With baud rate 4800 the minimum infsrval time is 67
depending on the printer wsed.

Time before measuressemt is started. Miniman lag tims 5 0 5,
maximuro 100 min, LAG TiME parameter can be sslecied in mude 4,
Enter the lag time as XX YY, (0K = minutes, ¥ = gsconds).

Time during which the reaction is followed.

Minimuem wotal tite iz 3 $, wasimam 100 min.

TOTAL TIME parameter ¢an be sclected in mode 4,

Enter the total tivne as X3 Y'Y, (X3 = minutes, Y'Y = scoonds).

The following ealookaiion medes and caloulation parameters can be selected in module 4:

i N0 CALCULATION
2 CUBIC SPLINE

Resulis are seni as absodbances to built-in priater of viz the inferfbee,

Cubic spline is a sigmodial curve used for example with ovmones
and wmour markers,

Parameicrs:

WO OF 5105 2 7 to 8§ Standards is allowed,

NG OF REFL. - L 1 1o 3 replicates is allowed,
STANDIARD 1 000 Enier concentralion of standard 1
STANDARDE L REPL 1 AL Enicr locatinn(s) of standard 1.
STANDARD 2 3.000  Enier concentration of standard 2.

STANDARD IREPL 1 Al Enter tocaton(s) of standard 2.
STANDARD ON EVERY PLATE or RETAINED STANDARD

1 UNIT ito unit, UA, TUA, mIUA, /1, mg/l, mg/dl, pg/l,
pg/ml, aglml, monal/l, wnelA, nmgld
L scale LML '

2 seale LINIOG
3 zeale LOGAIN
4 scale LOGAOG

After measurement and data iransfer 8 is asked if e resulis an
aceepted or if 2 new fit ks reguirad:

1 ACCEPT RESULTS
INEWFIT

{f results are accepted, the instrument goos o READY state. I 8 new
fit is required, new scale parameters have to be selested and the
PRINT key pressed. The new results will be interficed. Im case
retained standard is used

I USE QLD CURVE
2 NEW CURVE NOW is asked 1o be selecicd.
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3.4 Computer control
Tn moedales | and 2 an external computer cai be used 10 substituie lhé keypad wse of Multiskan £X
The computer control aocurs via the RS-2320 interface,
The compuier mode is stared by seleciing measurement mode 6. The compuicr can also start the GGi;ﬂpuiEI
mode by sending an R-commandg after the instruinent displays READY and the insirument has set TR to high
Slate,

Returning ¢ keypad use is accomplished cither by prossing the STOP key or by sending a Q-comnmand.

Compuigr Comtepl Commands in Module U

In the computer control mods Multiskan BEX responds o the following commands:

B Stanis the computer control
F1.F¥8 Filier sclectian,
FMan,, .ot Individual filter is selected for each column,

we=fifter number, sumbers from | to § can be selectad,

Eo Selection of continuous plaie movement,
Fi Selection af step wise plate movernent.
G Current program module nuwmber is sent
Cn Selection of program module, a=~ 1 - 4, where
L = primacy E{A module
2 = agglutination modyle
3 = i off module
4 = cubig spline module
Mote:  Afier selecting a new program maodule awoecalibration is

taking place (25 §). A new R commiand has 1o be ent¢red
row 0 enter the computer control.

A Air blank,
B Reageni biank on column defined by command 3.
P Measuring the whole plate and sending the results via the interface in

the microplate formai, -

P Measuring the whele plate wang individual filter for each column
and sending the resutts via the interface in the microplate fonmat.

Pa Measuring the whole pate n times {n = 1-99) and sending the resulis
vin the interface in the microplate format.

bn Measuring n columns starting from the starting colusenn (v = 1-14)
] Determining the relative starting columa (j = §-12)
i Initializing the starting colemn so that the abunlute starting column is 4
Example: [ LE
g2 LF
M4 LF

{columns 3, 4, 5 and 6 are measured)
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O Diriving the plate out and initizlizing the starting colurn so that the
absolute starting column is §,
Example: O iy

52 LF
Md LY
(columng 2, 3, 4 and 5 are measured)
X1 Set shaking speed to maximum, (This speed is selected as 4 defanis)
X2 Set shaking speed 1o 66 % of maximnm,
p Set shaking speed (0 33 % of maximum,
Zn Shaking of the microplate, n is shaking time in seoonds {n = (K3-60y

Example:  Shaking of 3§ s is entered ag Z03.
1rate and t.ime.
Secial nummber,
Version number of the software.
LY Returning o the keypad use.
Commands T, N and V can alsve be used while the instrument displays REATIY,

Each command must be terminated by LE, Multiskan EX disregards spaces before the command. Up to 48 sxira
characters between the command and LF will be ignored.

Ackngwicdpement Mossapes in Modole £;

St e A L e A e L B IR R

Multiskan EX acknowledges each command by sending 2 message. The following messages are used:

1414 The action has been successtully performed.
ER1 Error (see section S, Trouble shooting)
ER3 An inyalid coramand that Multiskan EX was not able jo unglesstand.

The P and PM commands are acknowledged by sending values of the measured wells. Data fow 1o the
gomputer is 2 follows:

DATA DATA DATADATADATADATA DATA DATA DATA DATA DATA DATA CRLF
DATADATA DATADATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATADATA DATADATADATADATADATA DATA DATADATA DATATIATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATADATA DATA DATADATA DATA DATADRDATA DATA TIATA CRLE -
DATADATADATATDATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATADATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF

whiere
CRLF =  carriage return and line feed
DATA = 6 characters, where the first character can be 4 space or a minus sign ang the remainder can be

digits or decimal poaints

The V command sends the text MULTISKAN EX VERSION XY (where X can be 1.2 and Y can have 1 io B
characiers) as acknowledgement message.

The T commangd is acknowledged by sending X3{ XK TOMK X300KK
(expmple: 19 MAR 1991 20:42:03). .

The N command is acknowledged by sending SERIALX. . X, where X can be 0...9, - 01 5pace
(example: SERTAL352-00001}.
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Computer Control Commands in Modulg 2 {optional);

R Starks the computer cantipl
G Retoraing to kevpad use
W <points> Agglutination measwrement is performed. The parameter <poimts> is

optional and defines which oves of the 20 measured profile poinis are
sont in the esponse, The parameter is 2 siring of ASCH "1™ and '0™s.
The string Iength is freg, the character in the middie of the siring
correspords to point 10. M the string is shorter than 20 characters, the
undefined points will not be sent in response. I <points> js lefi o,
absarbances of all 20 points will be sent,

Fi-FR Filier selaction (filters 1-8)

C Current program inodule number i seni.

Ca Selection of program module, 1 = 1 - 4, where
I = primary E1A module
2 = apglutination module

3= et off module

4 cubic spline moduls

Miage: Afier selecting a new program modole auicealibration is
taking place {25 s). A new R command has io be enterved now
ta eater the compuier conizol,

1

vV Version numbars of the soflware
T Date and time
M Serial number

Acknowledgement Message in Module 2;

For acknowledgement messages see madude 1,

Measuring with Mubiiskan EX nnder Computer Conirel

The computer progeant, which conivols Mulliskan EX, must coasist of modales for
- seading a command to Multiskan EX|
- waiting for an answer from Multiskan £X and
- working according to a massage or results.

Comoter Control Commands in All Modules

Modules | and 2 are recommended 10 use with an external computer, becanse all comsmands exist in thess
modules. However other madulag cantain some commnands,

Com, Meaging MO L MO 2 MO 3 WO 4
PRIM AGG CuT 3]

R Stari emote contrel Yes Ves Yes Yes., -

Fn © Filter n=1..8 Yes Yes Yes Yes

FMun Multifilter an 12 pos Yes - - -

En Measarement mods n=0, 1 Yes - Yes

CiCn Module change a= |, 1.4 Yes Yoy Yes Yos

A Alr blank Yes - Yeg -

B’ Column blank Yes - : Yes -

P/En Plate measure = |, 1..99 e = Yeg o~

M Multifilier msasure Yes -

Mn Colutinn measure ns=l_ 12 Yeos - - -

K] Set column j=1..12 Yes - Yes -

Q Initialize coivmn = ¢ Yes - Yes -

I Initialize colump = § Yo - Yes -

Xn Mixing speed n=1..3 Yes - Yes Yes

Zn Mixing n=00..60 Yy - Yes Yoz

T Time Yes Yes Yes Yes

N Zerial number Yes Yes Yey Yes

v Software version Yes Yes Yes Yes

Q Quit remote control Yes YVes Yes s
Whp Apghit. measurement -~ Yes -
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4.8 Btoring the Programs
User determined programs caa be stored into the memory of the instrument for later nse.

Storing is done with the SAVE key, When it is pressed the instryment asks for program number (PROGRAM
NIJMBER), which can be 1 to 64. Enter the program number. SAVING DATA is blinking on ihe display for a
while.

Tiee stored progean: can be taken later info use with the RECALL key and using the same program nusaber.

3.6  Gzeneral Favamipters

The ollowiog gencral parameiers can be sclected with the PARAM key (and the arvow kevs or ENTER key:

1 BS-FORMAT: L PRINTER FORMAT (header information and shsorbances are
senk via the inderface)
2. COMPUTER FORMAT (only absorbances are sent via the
interface in plate format}
3. QL MCC FORMAT (only absosbances are sent via the
interface in column foimat)

Z PLATE MOVEMENT: The speed at which the plate is moved can be selected:
1. CONTINUQUS (3 5)
2 STEP MODE (25 5

3 PROGRAM PRIMTING: Programs in lhe memory of the instrument are printed on the built-in
printer, '
4 PRINTER OMNAQLY On/otf selection of the buili-in printer. When the ponter is suppressed,
SELECTION results arg automatically sent via the interface.
When the mstrument is switched on, the latest selection will be valid.
5 FLATE AMNALYSIS: After results have been presented in ihe wicroplats format, the

instrurnent sends via the interface the smean value, mioiowom valie,
maximum  value, della value, standard  deviation vahie, delia
percentage and coefficient of variation percentage for every columi
and raw and also for the whole plaie,

CIn/oif selection of the analysis:

1. ANALYSIE OFF

2. ANALYSIS ON

{not available on module 2 and 4)

& FILTER WHEEL: fumber of filters and flter wavelengths can be enicred.

NR OF FILTERS 1 Mumber of filters (1 - 8) can be criered or
changed with the armow and number kevs,

FILTER | WAVEL 340 Filter wavelengths in nanometers can be
entered or changed with the amew and
nurber keys,

-

The entered values are used until changed.

7 CLOCK SET: Bate and time (vear, month, day of the weck, liour, misuie) can bo
changed with the arrow ang number keys.
8 PRINTOUT SPACING: On the printont of the extemal prinder an emply tow can be lof

between the resules of the rows {print out spacing).

On/off selection of the printout spacing:
1. NG SPACING
2. BRINTOUT SPACING

G MIKING RMixing of the microplate before measurement is stared
1. MIUXING OFF
1, MIKING ON
# MIEKING FAST
= MG MEDTUM
* MIXIHG SLOW
- MIKING TIME:  enter the time in seconds [0-60 &),
Drefanli value is 13 s.

10 MODULE LISTING List of modules is printed oui.



4, SERVICING

4.1 DMaintenance

“To guarantee the continuing retiability and accuracy of Multiskan EX avoid disterbing any of the wptical
system gomponents, A misalignument of the fight path affects measuremenis,

Kegp the optical sysiem clean to ensure proper funclioning and accurale resulta Prevent any liquid from
entering the instrument. Eecp the instrument free of dust and other foreign matter. Avoid tousching leus
surfaces, filters o detectors with fingers.

4.2 Routine Cleaning of the Instromeni

Turn the power off and unplug the instrument.

Use disposable gloves,

Clean the instrument outside, the track (Fig.11:1) and the plate carvier (Fig.11:2) with a cloth dampened with
waket 01 mild detergent,

4.3 Uleaning of the Optical System

Remove the two retaining screws (Fig 113, 11:4) of the measuring assembly cover and remove the ouver,
Clean the track (Fig. 11:5) inside the measuring assembly as shove.

M{VEE: Da wot touck the measurine circuit hoard (Fig, 11:6) by bhand,
|

Clean the eight focusing lenses at the end of the optical fibre bundle (Fig. 11:7) with a cloth dampened with
water, mild detergent or 56 % ethanol If 96 % ethancl is used, wipe afterwards with a napless cloth dampened
with water. The upper lenses are sitnated nnder the detector frame (Fig. 11:8). Remove the two detecior frame
front fasteners with washers (Fig. 11:9). Lift the defector frame from the handle (Fig. 12:1). Clean ihe upper
lepses (Fig, 12:2) by the same way as focusing lenses,

MOTE: Dy not e acetnne i elean the plaseic lenses (Focusing lenses or upper leases).
Avaid karsh treatment.

After cleaning the upper lenses lower the detector frame back to it's position.

NOTE: Make sure that the Hallelement sengor (Fig. 12:3) is positioned Engo ity slot
Fig12:4).

Replace the detector frame fasteners with washers (Fig. JL%). Make sure thal detector frame fasleners arc
placed so that ihe edge in the tasiener faces up {see Fig. 11).

MOTE: I not bead the measuring cironit board cable (Fig. 11:18).

Place the ground wire (Fig. 1111} back o its position making sure that the grownd wire will stay in s piace.
Heplace the cover retainiog screws. The serew (Fig. 11:3) will connect the measuring asssmbly cover io the
instrament ground ta suppress elecirical dishubances.

Clean the interference filters with vapless cloth or with lense paper. It is recormmended not 19 use Jiguids when
cleaning tbe fillers,
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2

14,
1L
12

Track

Plate carvier

Retaining serew of the measuring assembly cover
Retaining screw of the measuring assembly cover
Track

Measuring cireuit bourd

Fuocusing lenses

Detector frame

Dretector frame fastener with washer

Measusing circuit board cable

Ground wire

Position of the ground wire

Figure 11. Opening the measuring assembly cover
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1 Handle

2z, Upper lenses

i. Hall elemicnt sensor

4, Position of the Hall element sensor

Figare 12, Lifiing the detector frame

4.4 Disinfection Procedure

Disinfect the instrument in case of hazard of infectious agents as follows:
Turn the power off and unplug the instrument, _

Use disposable gloves.

Clean the instrument gulside, the track (Fig. 11:1} and the plate carricr (Fig.11:2) with a dispaosable cloth
dampened either with 70 % ethanot or 1 % glutaraldehyde. :

Remove the twa screws (Fig.-11:3, 11:4) of the measuring assembly cover and remove the cover, Clean the

track (Fig, 11.5) inside the measuring assembly and the sight focusing lenses at the eng of the wprticat fibre
bundle (Fig. 11:7) as above.

NOTE: Do not touch the messuring cireuit board (Fip, 11:6) by hand.

The upper leuses are situated under the detector frame (Fig. 11:R). Remove the twa detector frame fisteners
with washers (Fig. 11:9). Lift the dotector frame from the handle (Fig. 12:1). Clean the upper lenses (Fig.12:2)
. by the same way as focusing lenses.
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NOTE: Do noi use acetone 1o clean the ;a!af:isc lenzes (fucusing lenses or upper fenses),
Avoid harsh freatment,

Let the surfaces of the instroment o dey.

Wipe out the thix film of the disinfection agent from the surface of eight focusing lenses and upper lunses with
a naphess iens tissue dampened with waier, Dry the lenses with g dry lons tissue,

Afer drying the upper tenses lower the deteclor frame back to iis position,

NOTE: Make sure that the Hallclement seoror (Fig 12:3) i3 positioned ints fis slot
(Fip. 11},

Replace the detector frame fasieners with washers (Fig. 11:9). Make sure that detecior frame fsiencrs arc
placed so that the edga in the fastener faces up (see Fig. 11)

NOTE: B siot bead the measuring cireuit hoavd cable (Fig, 1:10)

Place the ground wire (Fig. 11:11) Back to its position (Fig. 11:12). Slide the measuning sssembly cover to s
position making sare that ihe proond wire willt siay in its place. Replace the cover retaining scrows, The screw
(Fig. 11:3) will connect the measuring assembly cover to the instgrament ground 16 suppress electrical
disturbances,

Please note that this procedure can not be a guarantee against contamination of personne! handling the
instnsment.

4.5 Changing Individual Filters tn the Filterwhes!

Switch the power off.

Unscrew the two cover retaining screws ancl, lift the cover.

Lift the filter wheel from the fitter wheel slot. Do not touch filier surfaces.

Remove the Hlter spring by unscrewing the spring position holding screw.

Insert a new filter into the wheel so that the arrow on the filter rim poines downwards,

Place the filter spring inte its original position and fasted the screw.

Slide the filler wheel back inte the filter wheel slat with ihe tothed edge facing towards the rear of the
instrument, The filter wheel is drawn into position by the gentral permanent magneat.

Clase the instrument cover and replace the retaining screws,

NOTE: When you changs the zmount of filters by addieg 3 new {ilier vou must change the
parameter values (filter wheel, position and wavelengih).

4.6 Changing the Lamp
I the lamp burns Gut, a;eplace it as foHlows.

Tern the powey off and unplug the instroment, Open the instrunent cover by uascrewing ihe two scrows on
each side of the instrument and lift up the cover,

NOTE: The famp and ks surroundings may be het.

Laft up the iamp with the terminal socket. Pull the terminal sockei from the lamp contacts {ses Fig, 13),
Do nal touch the rellective surface of the new lamg or the bulb itsclf

Pefit the terminat socket to the contacis of the new lamp approved by the manafactorer (OSHAM 64607, BY/58
W) Piace the new lamp in its place.

" Close the instrument cover and replace the retaining screws, Plug in the instrament and switch the power on,



Figure 12, Changing the lamp

4.7 Changing the Huses
The fuses are located at the rear of the instrument (Fig. 8:3),

Switch the power off.

Unplug the instrument and disconnect the power card from ihe power input socket,

Unscrew the caps of the fuse holders (Fig, 14).
Replace the blown fuses with the same iy pe.
Sceew the caps back onta the fuse holders,

Reconnect the power cord and switch the power on.

Figure 14, Changing the fuses
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e e

HO CENTRONICE Paratlel, Centronics iype Connect the Centronics printer.
PRINTER prinier not connected, :
PRINTER GFF LINE Centronics printer in aff-ling Switch 'ohviine
: posilion.

OUT OF PAPER Paper running ouf in Add paper

Ceatronics printer.
SAVIHG FRROR Saving of the program not Contact service.

successtul,
CHECKSUMERROR Loading of the program nok Comitact scrviee.

successiul.

- anen S

EGQUATION ERROR i3

P ——

Errors in cut=off eqeations;

e

EQUATION ERROR First characier in equation is ). Should be (.

BOUATION ERROR 2 Number of parenthesis onever.  Should be even.

EQUATION ERROR. 3 First symbel in cut off equation  Should be ( or operand.
nat { gr aperand.

EQUATION ERRCOR 4 Operator ot followed by Cox Change.
operand.

EQUATION ERRGR 3 Two operands after each other  Change.
in ihe equation,

NOTE! Operator: LA -

Cperand: Well number Al -HI2

Symbol for conirol:

figure 1, 1.0, 0.1 eic.

P = positive confrol
L = low positive contrel
N = negative contiol
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6. GEMERAL SPFECTFICATIONS

Weight:
COvesall dimensions:
Mains power supply:

- Power consuinption:
Fuses;

Operating conditions:
(indoor use}

Trausportaiion conditions;

Storags conditions:

Microplates:

Spoeteal range:
Read-out rangs:
Weasurcmend range:
Accuracy:

Precision:

Linearity:
Long term stability:
Speed of operation

warm g Hme:
reading speed:

Drigplay:
Foeypad:
Interface;

Optical svstem:

Interitrence tilters:

Basic unit 11 kg
140 mum (H) x 420 mam (W) x 320 mm (&)

100 - 120V, 50/60 He, nominal {operating range 90...136 V3
200 - 240 Y, 50/60 Hz. nomingl (pperating mnge 180, 2356 “\0
Aufomatic range selection

LI} VA max

2 x3.5 A, slow-blow type
ULI98G Time Delay, 5520 mus

+10°C 10 +40°C, BH 90 % max
Tested according to IED 68-2-1, test Ab, (Cold), FED 68-2- 3, fest B,
{Dry heag) and TEC 68-2-1, test Ca, (Damp beat)

~A0°C 1o +70°C, packed in transporiation package
Tested acoording o TEC 63-2-1, st Ab, (Cold) and WEC 68-1-7, 51 B,
(E¥ry heat)

-23°C to +30°C, packed in iransportation package
Tested according 10 IEC 68-2-1, test Ab, (Cold) and IEC 68-2-2, test B,
(Dry heat)

The manufactures secommends the use of flat-bottomed microplates.
(Specifications are set for flat-hattomed micraplates)

400 - 750 n (optional 340 - 750 nm), 8 filter slots in a filtevwheel,
Min 0 - 1.5 abs. units

0« 2.000 abs. units

4 2.0 % av = 0.007 abs. units whichever is greater

CV < 0.5 % or within 0.007 abs, units at 401 - 750 um
aud ag 340 - 400 nm and 1 - 1.5 abs. unils
CV < 10 % at 340 - 400 are and 1.5 - 7 abs, units

& 2.0 % ar &£ 0.007 abs, unlts whichever is greater

Because of the astoblanking procedard the instrument is sigbie

1 minute (tire taken to perform autoralibration)
less than 5 s/plate (continuous mode)

Zx20 character alphanameric LC display
30 keys with click action switches

R5-232C serial intorface, baud rate: 130, 300, 600, 1200, 2400, 4800,
9660, 19200, (3600 set by the manufacturer)

characker fonmal: 1 start bit, § data bits, I siop bii, no pariiy
Centronics-type parallel printer interface

optional RS-232C interface

optional [ERE-488 imerfacs

Quartz tngsten halogen lamp (Osram 64607, EV/50W), chopper
wheel, apurtare  and  condeonser  lens,  semibteanspareni  mirror,
interference filter (in filterwheel), fibre bundle, fucusing lenses, upper
tenses and deteciors

Max. 8 selectable filters in a filierwheel in range 400 - 730 nm
(optienal range 340 - 750 nm).

Half band widih 6 - 9 o, center wavelengih sceurasy 2.0 nm
(filiers 340 - 413 am).

Hall band width 3 - € om, center wavelengih scomacy 2.0 nm
(filters 414 - 750 n).
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7.  SAFETY SPECIFICATIONS

Multiskar 5X fulfils the following reguirsiments: TEC 1010-1 including Amendmeris 1 and 2
C8A C23.2 Nip 1010.1 ({file LR 62464} :

The safety specifications are met also under the following saviromental conditions in addition oy v excsss 1o
those stated in the operating conditions:

Alsitude: up o 2000 m

Temperaiure; +50C . 407

Wiains supply fluctuations: %10 %

Installation category (Dvervoltage categary). I acoording 1o IBC 6641 (Mete 1)
Pollution degree: 2 aceording to [EC 66-@1 (hiote 2}

NOTE 4 Tnstaltation calcgory (overvoliage category) defites the levet of wansient avervoliage which the
instrarnent is designed to withstand safely. Ti depends on the naiure of the eleciricity supply aml
its overvoltage protection means. For examgple in CAT X which is the category used for
instrarnents in mstaliations supplied from supply comparable to public mains such as hospital
and rescarch laboratorics and most industrial laboratories the expected transient avervoliage is
2500 V for a 230 V supply and 1500 V for o 120 V supply.

NOTE 2 Pollution degree describes the amount of conductive pollution present in the operating
environment. Potlution degree 2 asswmes that nommally only non-conductive poliuticn such as
dust ocenrs with the exeeption of accasional conductivity cansed by condensation,

Both of these affect the dimensioning of the electrical insulation within the instrument.

CONFORMANCE 1O THE BEU DIRECTIVES

Muliisian EX bearing the CE nark SS/336/EEC (as amended by 92/31/FEC) relating to
conforms ta the folowing ET directives Electromagnetic Compsbility
TIHEREC (Low Voltapge Directive)

Performance specifications used o EN 35022 class B
ey conformancs to the Divcctives above TEC 1000-4-3/8N §1000-4-3 3Vim
EC 1000-4-2/EN 6 1000-3-2 1KV D, 8KV AD
TEC 1000-4-4/EN 61000-4-4 L&Y
IEC 1016-1/EN 61010-1
tncluding Amendments | and 2



Brief Onervating Tnstructions

Urapack the instrument.

Insiall the Gilicr wheel,

Tastall the lamp.

Plug inio mains.

Switch the instoument on.

Inseri the paper roll. (Printer option)

Eelect the H3-format for printor or compuiey.
Select the plate movement to ke continuous or step wise,
Select pring oot on the buile-in grinter if rogquived,
I built-in peinter, then select printing width,

I external printer, then select print oot spacing,
Bolect shaking if required.

Sefect the program module.

Select the measurcment mods,

Select the measurement parameters,

Select the calenlation mode.

Select the calculation parsmeisrs,

Save the progrm,

{onnect primiet oF compuier,

Check the baud vats, transmit / receive pin confignration and handshake with DIt switches.

Fress the START key.

Resulis are recorded on built-in printer, external printer or computer.

a7

Appendix i
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Appendix 2

Intevinee Svsiem

Data transfer (o a compuier ocenr via a boilt-in sevial RS-232C imerface.
Dais ransfer to a prinier may sccur via a built-in R3-232¢C inierface ar via a parallel centronics inferface,

Tnterface hardware specification for RS-132C interface

The hardware spectfications of the interface are as follows:

1.

2.

The configuration is specified as for data tzrminal equipment (OTE).

The baud vate (speed at which data Is changed Detween an exivinal computer and the insirument) is
setected by the DIL switches at the rear of the instruvaent, The otlowing baud raies are available: 150,
300, 600, 1200, 2400, 4800, 2600 and 19200, The baud rate 9600 is st by ihe manufacturer,

Characier format js 10 bits with 1 stari bit, 8 data bits, 1 stop bit and no patity. The format cannot be
changad

DTR/DSR handshake s vecommended io use. Handshake type used is sei by the manufacturer, The
desired alternative is selected by a DIL switch at the rear of the instrument.

Transmit/receive pin configuration: pin 2 transmits and pin 3 receives or vice versa. The desived
crmf gurat:cn 15 selected by the:. DII, sthchm at th@ oAy srf the instrument._The following configuration
g b ¢ 5 regeiv

Signala Connected o the DE-25 Connector

The foltowing signals ars connected 1o the [383-25 connecror at the rear of the instrument:

R5-232C PORT
R-25 CONNECTOR

PIN ND SIGMAL NAME

2 Tx[} or BxD
3 B0 or TxD
6 SR
¥l e 3

20 e

Signal description;

SRR

Tx0, Transmit Data output (or BxE, Receive Data input)

BxDd, Receive Data input (or T, Transmit Paiz outpu)

DISR, Drata Sct Ready. The inpat tells Mudtiskas EX that the pn’ntﬁ:r oY computer is yeady

G, signal grovsnd

DTR, Data Terminal Ready, DTR is in the high state when Moliiskan EX is veady 1o receive & command.
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Baud Rate Selection

The bawd rate (speed at whick dats is changed betwoen Multiskan EX and the computer) is sslected by the DIL
swiiches |, 2 gmd 3 (Fig. 8:6).

BSwitch posiion Baud rate

! 2 k|
down dowin dowi 150
down dowit up 00
down up down 00
down up 1p 1100
up dowit down 2400
ap dowa up 4800
ap wp____down 2000 set by the manufaciurer
1 up up 19200

To determine which baud raie is necessary for any glven computer/printer:

i Conselt the operating manual supplied with the computer {ov printer)
2. Coatact the dealer from which the compuier (or printer) was purchased
3 Contact the eompuier (or printer) manufacturer,

Eransmit/Beceive Pin Configuration

In order to make connsciion between Multiskan EX and the compuler easier, pin 2 can be selecied 1o transmit
or receive and pin 3 vice vorsa.
The confipuration is selected by the DI, switches 5, 6, 7 and 8 (Fip.8:6),

Bwilch position t:ansmlijn,cc:we pin’
3 H 7 &
down, _down_ . up up . Din 2 transmits and 3 receives
Qg;,bl_ Jihe manufactirer)
up up down down pin 2 receives and 3 transmits

i e L]

¥ andshake Selection

DTR/MIER handshake:
The UTR/MDSR hardware handshake wmakes it possibis for two devises connected via the ®8-232C line o chock
readiness before exchanging data or commands,

_a

DER, Daia Set Ready (pin 6):

When DSE handshake is used, high (positive) state indicates that the prinier or compuier is ready to acoeph a
duta characier. Low (negative) state indicates that the printer o7 camputer is busy and not ready to accept a data
character. Thus, before sending each character Multiskan EX waits untif the other device sets the D3R line
the high state.

DR handshake is switched os or off by D15 switch 4 (Fig. 8:0).

Swiich 4 position Tandshake
up enablad (et by the manufaciuser)
down disabled

Wheii DSR handshake s swiiched off, Muitiskan B3 does nof test RISA before sending each character.

The state of TR {pin20) can always be checked by a compuier regardless of the fourih DL switch.
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Parsliel Cenfronics Type Printer Enterface

Dizta transfer via & pavallel Contronics type printer interface is performed through the Centronics interface {Fig,
&7 : '

When using the Cenironics imerface, the secondary interface DIL swiiches £, 7 and 3 {F.ige B:8) shoukd be
positioned az thllows: '

Switch position
k! 2 H
down up down Cestronics lype
printer inieriace in use
Mote: When the secondary switches are in the position
3 1 i
down ug up

the resubis are send via Cemronics and BS-232C interface simultancously.



Crdering Information and Address

Accossories

RS-2320 interface cable for printer

RE-Z232C PC - serial cable F-M

RE-232C inteeface cable for MAL

Filterwhee} without filters

Giher filiees in the 340-750 nm range can be ordored
(XXX corresponds to the wavelength)

Filter box

Tastruction manval

Thost cover

Shaf for paper roll

Spares for mainicnancs
Lamp

Fuse 3.5 A (10 pcsbox)
Paper roll

LABRSYSTEMS Oy

(head office)
Sorvagjankate 15

7.0, Box B

FIN-00881 Helsinki
FIMLAND

Tel: +358-5-329 100
Telefax: +358-9-3291 0415
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Appendix 3

Lubsystems cods

2304040
2303300
2303850
24071230
142 xunl

1041980
1507300
1610002
1042220

2400620
1210950
16005160
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Appendix 4

Examples How to Use Multiskan £X

Example i,

Module 1, absorbance measurernent with point te point caloulation with 3 standards and 2 replicates on overy
plate. Blank samples ars situated before standards. Resnlts ave printed on the buili-in printer,

¥y to be prossod

Bisplay/Procedure perinrmmed

SHIFT + ENTER

1

ENTER

MEAS MODE

1

MEAS PARAM or ENTER
MEAS PARAM or ENTER
2

MEAS PARAM or ENTER

MEAS PARAM or ENTER

1

MEAS PARAM or ENTER
- CALC MODE

u

CALLCPARAM or ENTER
3

CALCPARAM or ENTER
2

CALCPARAM or EMTER
CALC PARAM or ENTER

15

BEADY | XX:XY

PROGRAM MODULE
oug of the program modules

1 PRIMARY ElA

ATUTOCALIBRATING
REATYI XYY

ong of ihe measurement mades

I ARRORBAMNCE MODE

FILTER 340 {defdult value)

ane af the blanking ;-sgssibiliiies

2 SINGLE WELL BLANK

BLANE WELL Al (doefauii vatue)
1 BL ON EVERY PLATE or

2 RETAINED BLANK

1 BL ON EVERY PLATE

READY! XYY

ong of the calculation methods

8 POINT TO POINT

NR OF 5TDS 2 (default vaiue)
NROF 5TDS 3

NR OF REPL | (default value)

NR OF REPL 2

STANDARD | 0.000 (default value)
STANDARD 2 0.000 (delauil: véiw;:)

STANDARID Z 135



CALC PARAM or BENTER
100

CALC PARAM or ENTER

!

CALC PARAM or ENTER
SAYE

1

ENTER

PARAM

3

PARAM or BNTER,
2

FARAM or EMTER

STARY

STANDARI 3 0.000 (default value)

STANDARD 3 106

1 510 ON EVERY PLATE or

2 RETAINED STANDARD

1 5TD O EVERY PLATE
READY! X30YY

PROGRAM WNUMBER X
FROGRAM NUMBER i

SAVING DATA (Minking)
READY! XXVY

one of the general parametarg

5 PROITER OFFAIN

| PRINTER OFF / 2 PRINTER (N
7 PRINTEE. ON

READY! XO0YY

MEASURING

FRINTING (results are printed on the buili-in priater)

READY! XXYY



Exampls 3.
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Module 3, absorbance measurement at 450 uma, Blank on well Al Floating cat off caloulation with cut off
euation (FN)RD.3, Grey area 0.02, Interpretation + » - Check oot the printing: results seni o external

prinfer,

Key tio be pressed

Display/Pracedure perfprmed

SHIFT + ENTER

3

ENTER

MEAS MODE

I

- MEAS PARAM or ENTER
450

MEAS PARAM or HKNTER
2

MEAS PARAM or ENTER

MEAS PARAM o7 ENTER

i

MEAS FARAM or ENTER
CALE MODE

4

CALC PARAM or ENTER

ENTER

{, SHIFT, B, +, SHIFT, M) x 0.5
ENTER

5

ENTER

21

__ [N

READYV L XX.YY

PROGRAM MODULE
one of the program wodules

3 cur off

AUTOCALBRATING
READW! XX¥Y

- one of the measuwremeni modes

1 ABROEBANCE MO
FIL.TER 340 {defauls)
FILTER 450

ong of the blanking procedures
2 BINGLE WELE BLANK
BLANE WELL Al

| GLANK ONEVERY PLATH or
2 RETAIWED BLANK,

I BLANE QN BEVERY PLATE
READY! XX:YY

one of the calculation modes

4 CUT OFF

CUT OFF BQUATION
PREES ENTER

(P+N)x0.5
MO OF POS CTRL )
NG OF PGS CTRIL 2

POS CTRL )
WELL Al

WELL Bl



ENTER

3.1

ENTER

ENTER

4,1

ENTER

Al
ENTER
0.02

ENTER

EMTER
PARAM
H

FARAM or BENTER

PARAM or ENTER
PARAM
5

PARAM or ENTER
1

PARAM or ENTER

START

POSCTRL 2
WELL Al

WELL C1
NO OF NEG CTRL §
NO OF NEG CTRL 2

HEG CTRL 1
WELL Al

WELL D1

NEG CTRL 2
WELL Al

WELL EE
GREY AREA 0.000
GREY AREA 0.02

INTERPRETATION
1+>e0r 2-2+

I+>-

READY! XYY

one af the genesn] parameters
1 RS FORMATY

1 PRINTER FORMAT ov

2 COMPUTER FORMAT of
3 QLD MCC FORMAT

I PRINTER FORMAT
READY! ZX¥Y

ong of the general panameters

5 PRINTER OFF/ON

1 PRINTER OFF / 2 PRINTER ON
1 PRINTER OFF

READY! XYY

MEASURING
SENDHNG DATA

READYI XXYY

45



46
Example 3,
Absorbance measurement ai 405 am. Blanking on well A1 (blank well only on the first plate). Cubic soling
curve fit with 2 standards and 2 seplicaies (positions: BL, ©1, DI, E1). Same siandacd curve used for other

plates. Unit for standard concentrations mg/l. 2 plates are measured. Scale wsed s log/Min. External printer for
recording of the results, '

EKey t¢ be prossed _ Bisplay/Procedure perfermed

ryrm - et P

READY | Z3YY

SHIFT + ENTER PROGRAM MODULE
oz of the program tmoduics
4 __ 4 Cubis spline
ENTER AUTGCALIBRATING
READY 30NV
MEAS MODE oae of the measurement modes
1 _ 1 ABSURBANCE MODE
ENTER FILTER 340 (defalo)
405 FILTER 405
ENTER one of the blanking procedures
2 2 SINGLE WELL SLANK
EMTER BLAMK WELL Al
ENTER 1 BLANK ON EVERY PLATE or
2 RETAINED BLANK
2 2 RETATNED BLANK
ENTER READVI XXYY
CALC MODE one of the cz;!cula_tinn modos
2 2 CUBIEC SFLINE
ENTER _ NG OF 5TDE 2 (defauly)
EMTER WO OF 5TDS | (defaudty s
2 ‘ © ONOOFBEPL 2
ENTER STANDIARD L 0000
0.001 STANDARD 1 06.001
ENTER STy 1 REPL 1 AL
Bl §TD L REPLI BI
ENTER SID | BEPLZ AL
1 STD L REPLZ CI
ENTER STANDARI?Z  0.000
1 STANDARD 2 1000

"ENTER sTO 2 BEPL1 Al
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ENTER
P

EMTER

ENTER

3

EWNTER

Measurement of the first plave

START

ENTER

ENTER
BFRINT

1
ENTER
Measmcmam of the second plate

STARY
ENTER

ENTER

EMTER

ST22 REPLL B
5TI»2 REPL2Z Al
§TD 2 REPL2 Fi

I STD ONEVERY FLATE or
2 BETAINED STANDARD

2 RETAINED STANDARD
one of the units

6 UNIT  mp/l

oue of the scaling possibilities
3 SCALE LOG/ATN
READY XYY

*# MEASUBING ##
CALCULATING
parameters, standard curve, concentrations are printod out

} ACCEPT RESULTS or
2 NEW FIT

L NEW TIT

ome af the scaling possibilities
4 5CALE LOOALG
PRESS PRINT

SEMDING
CALCULATING

L ACCEPT RESULTS oy
2HEW T

1 ACCEPT RESULTS
READVI XX¥Y

1 USE QLD BLANEK or
2 NEW BLANK NOW

1 USE 0.0 BLANK

USE OLD CURVE or
ZNEW CURVE NOW

TUSE QLD CURVE

** MEASURING ¢
SENDING DATA
CALCULATING

1 ACCEPT RESULTS o
3 NEW FIT

1 ACCEPT RESULTS
READY! RXYY

47
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Reeatling a Program from the Mumory of the Tnsirsment

Propram in sxample % was sioved into the memory of the instrument with program number 1 and is aow
recalled from the memary of the instrument 10 be executed. '

Key o be provsed Lisplay/Proceduse perivrmcd

[ T

BEADY 1 KXXY

BECALL PROGRAM NUMBER X

1 PROGRAN NUMBER 1

ENTER READY { XX:YY

START _ MEASURING (sccording te exampls 1}
PRINTING

READY | XYY

Friater Supnregsion

The results are sent avtomatically via the RS-232C interface or via the parallel centronics interface when the
buili-in printer is suppressed. Secwedary taterfage THL switches 1, 2 and 3 determine which of the twe
interfaces i3 in vse (Fov instructions dbout the inierface system, see Appendix 2).

Key to be pressed Bisplay/Proccdure performed
READY [303(:yY
PARAM one of the general paramciens
5 SPRINTER ON / OFF
ENTER | FRINTER OFF or
2 PRINTER 01‘5:!
i 1 PRINTER OFF
ENTER READY | XYY

Mow all results will be sent automziically via the interface.



Inierface Connections
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" ; FRINTER
Mudliskeor EX s Pt
CHASSIS GND_ ! :
" c#ﬂmssm
i ) AN S > B
0 S d e D
BTS 4 S a
Poet) N "
& - i
-1 P . SR
___SAGHAL GNE - 7 SIGHAL QNI
L
ocp 8 - o
— [0 T _ — QIR
Steneleted D25 Cable MM |
Standord
AAUKRIsY oy EX Eauipime
CHARSES GHD, ! CHASSIE GH
T
e ] 2 2 s
- k2
RAD, 3 e - 3 Re2....
i8] 4 4 TS
5 LY
o T B 3 [N
o &
sk S 4 DSR
- SR,
SIGNAL GND, T SIGHAL GN
L
Rk A & R
-
B = X o
by
Ay itisieen EX P
CHASSIS GHT ,, % ah SaHASSIS G
.. Bfes . T_&Q' '}.L = 3 )
' [ﬁﬂ@g L UL K 2 ReD...
SerfcA RS-232 switch 1% Lt _ o RIS
£1 . . ) x A CL
DSk F . B nse
SIGNAL GNIT A\ 7 SIGMAL GN
RGO s ;f S S = » I
pIg o . Do R
Gonder  stanclord 025 Leplnk Cable
Changer
A/ A
Hulisken BX [
CHASSIS GME aL CHATSIS GN
B7és ] a0 2 R 7
Bl T e ¢ T ew
Sericl RS-232 swifch RIS % e & I
ois L X g o)
DSR § e & BSR
SIGNAL GNIY, \ f o MOGHAL G
e B 2 Qe
e 14 ¥ » IR

Cable 730 3840
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GENERAL
Pch SKANPRIZ is the printer board
containing a central processing unit.

RELATED DOUCUMENTS
311-03-5 Schematic diagram
311-03-P Component layout

TESTING AND ADJUSTING
Instructions are given in chapter "TESTIMG
AND ADIUSTING".

JUMPER SETTINGS

None

BASIC COMPONENTS

1, CENTRAL PROCESSING UNIT (1)

Z, TRANSISTOR ARRAY (D2)

3, TG SIGNAL WAVEFORM
SHAPING CIRCUIT (VE)

OPERATION

1. CENTRAL PROCESEING UNIT

The operation of the printer is controlled by a
mask programmed processor §0C49 (131).
Parallel data is input 1o the CPUs port P1
through the handshake of a simplified
centronic system containing STROBE and
REAIDY signals.

I3ata is set in the bus, STROBE is set low, the
CPU sets the READY signal high during read
operations and new data cannot be transferred
until REAIIY goes low.

The length of the data buffer is set by CPU
pins 21, 22 and 23. When pins 21 and 23 are
connecied to grovnd and pin 22 is not, the
length of the data buffer is set to twentyfive
characterson paper, therefore the last characier
(25th) mast be [CR]. When the data for a line
is input, or |CR| cade is entercd, the printer
starts printing. Before the operation begins
the program checks the position of the head-

MULTISKAN RC and MS SERVICE MANUAL

' Y
( Functional descripiion )

C )

WNPRIZ

catrier, if it is not at the HOME position then
only one feed is performed.

Z. TRANSISTOR ARRAY (D2)

Data from port B controls, via transistor
array ULNZE(3 A or LB 1256, the printer motor
as well as the seven thermal printing heads.

3. TG SIGHAL WAVEFORM
SHAPING CIRCUIT (Vé)

The tachogenerator (T4) signal is output from
a signal generator direcily connected o the
motor. The TGO generates an artificial sinc
wave ol 2 cycles perone turn. The signals are
canveried into rectangular printing timing
stgnals by the TG signal waveform shaping
eircuit (V4),

TheHorme Switch Signal (HOME 8W) detects
the home position of the printer. When the
signal is in the high state, the printer is in the
home position.

The hardware reset to pin 4 reseis the CPL
This oceors when the supply voltage
momentarily goes low.

The density of the characters on thermal paper

is adjusted with the frequency coming to
CPU’s pin 39,

Release
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GENERAL
Peb CTIOPT-01 controls the chopper wheel
and fan motors,

RELATED BOCUMENTS
347-09-P  Component layout
347-09-5  Schematic diagram

TESTING AND ADJUSTING
Instructions are given in chapter “IESTING
AND ADJUSTING”

JUMPER SETTINGS

™one

OPERATION

{Connector X1 isconnccted to the power supply
and connector X2 to pch MUSCU2A, Circuit
M3 (Timer TLC 5355) is controlled by a pulse
from the IR-reader {on its falling edge). From
gireuit N3 pulses are lead to the back coupling
of the chopper wheel rotative velocity. The
chapper wheel rotative velocity is segulated
by circnit N1 (Regulator LM723). Rating
voltage of rotative velocity is ca. 3V, which is
determined by resistors R 1 and R2. Outputof
circuit M1 islead, via PTC-resistor RI4 which
prevents motor overload, to connector X3,
Motor rotative velocity is adjusted by trimamer
R3.

Regulating circuit N2 (Regulator LM723)
helds the fan rotative velocity steady, although
the power supply voltage +24V would vary.

MULTISKAN BRC and M8 SERYICE MANUAL

( Functional description )

( )

CHOPT-0L
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MULTISKAN RC and M3 SERVICE MANUAL

GEMERAL T Hional deseripti

Peb MUCEN? containg & paraliel Centranics uncliona gg&ygp&g@;{a

type printer interface, Lives are buffed via

cirouit 7418241 (QOctal Bus Diriver). Some

lines have protection diodes (14 and D35) to {
protect TTL-circuits D2 and D3 (740524 1), i
somebody connects the parallel and serial
interface across.

MUCEN2 :}

RELATED DOCUMENMTS
347-10-P  Commponent layout
347-10-5  Schematic dlagram

OPRRATION
Cireunit D1 (8253, programmabie peripheral
interface) is an inpotfontput controller.

Connector ¥2 is 25-poles D-connecior trom

peh MUSCUZA,
See Figure 3-1 and Table 3-1 for signal
description.
PATA 07
STROBE
BUSY
T T2 |
TI: 5us _ T3
T2 10 s o
T3 200 us
Figure 3-1
Document Release - Section Page
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MULTISEAN RC and MS SERVICE MANUAL

1 STROBE Pata busis trigged to the printer by the syachronizing signal
STRORBE,
24 DATA 0-7 Data buses. Upper bit 137 is connected to ground, so itis not

possible 1o send special characrers to the printer,

11 BUSY . BUSY-signal isindicated the statns of the printer. When the
prinier can not receive data, signal is in HIGH state,
Possible reasons for BUSY -signal:
- recedving baffer is full
— prinier is handling data
- printer is in OFF LINE-stams
—printer is ERROR-stams

12 PE Signal TG, paper is run out

13 SILT Signal LOW, the printer is in OFF LIMNE-status.
Signal HIGH, ihe printer is in ON LINE-status.

14 AUTOEDX Signal HIGH, Line feed (1.E) is printed sutomatically after
carriage retumn (CR). Signal LOW, line feed is printed
automatically,

15 ERRORE Printer can not receive data,

16 RES Reset signal to reset the printer,

18-25 GND Ground

Table 3-1

Document Release Section Page
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GENERAL

Pch MACUZA receives B-channels (A-H)
measurement and convests it inte a digiial
12-bits word whichis lead topeh MUSCU2 A,
Peb MACUZA includes a Hall-sensor, which
indicates the "horne position” of the carriage.

RELATED DOCUMENTS

349-08-5 Schematic diagram
349-08-P Cornponent layout

TESTING AND ADJUSTING
Instructions are given in chapter "TESTING
AND ADJUSTING".

JUMPER SETTINGS

MNone

BASIC COMPONENTS

DETU

ANALOGICAL MULTIFLEXER (D3)
INVERTING AMPLIEIER (Dd),

D/A CONVERTER (135)

A/D CONVERTER (D7)

§, HALL-SENSORS (V9 and Vil)

EL

NN

&

OPERATION

i. BETL

Light detectors V1-VY8 (Hamamatsu $1227-
66BY) are connected to cormponent assembly
DETY, Corrent from the deteciors are
converied into valiage by amplificrs D1 and
D2 (LFa44),

Easch detector have an inverting amplifier,
which upper frequerncy limit 4,8 kilz is
determined by capacitors C1-CB (33 pF) and
- resistors R1-R8 (IM).

MULTISKAN RC and M8 SERVICE MARNUAL

i Functional description 3

(  Mmacwa )

2, ANALOGICAL MULTIPLEXER (D3)
signals from circuits D1 and D2 arg lead o
cireoit 3 (analogical mnliiplexer L 135083,
where the detector is chosgen (1 of 8). Choice
is determined by bits AQ-AZ, which are lead
from peb MUSCUZA via conuector X1,

3, CIRCUITS D4 AMND DS

Signal from the raultiplexer ts lead (o a digital
adjustable amplifier formed by 1/ A converier
D5 (AD7533), inverting amplifier 124
EAAD), transisior VIO (BC33N and resistor
R17 (J0K).

Three upper bits G0-G3 from the D/A
converter are nsed to adjustment. Bits arc lead
from peb MUSCUZA viaconnector X1 (o the
D/A converter, Max/Min gain is 8.

Upper frequency Hait of clrcoit D4 is 40kT
(B10 = 182K, €31 = 22pF), Trimmer R12
(100K} is used for offset adjustment.

Dlocument Relepse P

Section Page
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&, A/D CONVERTER D7 (AD574)

AT converter D7 (ADS74) effcots the 12-
bits modification. Modification is lead to peh
MITSCUZA, vig connector X1, 8-bits wide so
that wpper bits (DBE-DB11) and lower bits
(DRO-DB3) are written by totation into data
channels 1Y7-14, and cenive bits (DB4-1387)
into data chanonels D3-D(.

Signal..wh' is HIGH when the A/D converter
iz effeciing wodification and LOW when the
resuli is read,

Signal AD is LOW during the modification
(12-bits modification),

When reading 8 upper bits signal AQis LOW,
and 4 Tower bits signal AQ is HIGH.

When CS-signal is LOW, moditication i
staried. :

When 85TS-signal is HIGH, converter i3
converting.

5. HALL-SEMSORS (V9 and Vi)
Hall-sensors V9 and Vil (UGN3013L)
indicate the "home posttion” of the carriage.
‘When the carriage is in the "hoie position”,
output of the Hall-sensor is LOW,

MULTISKEAN RO and MS SERVICE MAMUAL
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MULTISKAN RC and MS SERVICE MANUAL

GENERAL _ . e .

Pcb MUSCUZA is the main clectronics ( Functional description }
board of the Multiskan MS containing
microprocessor and input/outpit circuits. i

MUSCU2A }

RELATED DOCUMENTS
349-03-5 Schematic diggram
349-03-P Component layout

TESTING AND ADJUSTING
Instructions are given in chapier "THSTING
AND ADJUSTING™.

JUMPER SETTINGS

Mong

BASIC COMPONENTS

L. MICROPROCESSOR (1) 13 Comizol bus: RD), WR, ALE, CLK,

2, CONTROL CIRCUITS D8, D9, D1, T0/M, RES (30 and §1 not used)
Dil, Bi2

3. CIRCULT Bia

4, YMNPUL/OUTPUT CONTROL
CIRCULTS (217, D18, D19, D2i, D21,
D23, 24)

5. INPUT/OUTPUT CIRCUITS

See Table 3-4 for signal descriptions.

OPERATION

1. MICROPROCESSOR (B1)

Central processing unit is Intel’s 8085AH-2.
It controls memory and IO circuits via four
groups of signals:

1.1 Lower addresstdata bus: ADO-ATYT
Signals ADO-ADT are multiplexed address
(fower 0-7 bits) and data lines, Address
signals to memory and I/ circuits and data
signals to botb directions are synchronized
with ALL.

1.2 Hipher address bus: A8-A15
Signals A8-A15 are higher (8-15) bits of the
address Hnes to memory and /O cirouits.

Docoment Release
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Wmtt; pulse for SRAM,

WE. (Wu,tg,}

EEPROM and HO clecuits.
D (Read) Read pulse for BEPROM,

EEPFROM, SRAM and /O
ClICuits,

ALE AlLEisusedio setthe lower

{Address hits (0-7) of address for

Latch circoit D11 (Ocral transpa-

Ernable) reni latch). ALE is also,
togetherwithCPUREADY
signal, used o create aclock
signal of 3.072 MHz which
i lead to the CLK inpui of
the CPU.

CLEK (Clock)  {Clocksignal for YO circuils.

IO/M Selectread/write operation
to be either inpui/ontput or
memory oriented, input/
output HIGE active

RES Reset output for peripheral
circuits, HIGH active

54, 51 Not usr;:d
Table 3-2

Control bus signal description

MULTISEAN R(C and MS SERVICE MANUAL

{4 Externalcontrollines: RE8T5.5,B5T6.5,
RST7.5, 51D, SO, RES I, %1, X2
HOLD, IMNTR, TRAP are forced to L OW state
and READY is forced to ITIGH stise.

See Table 3-5 for signal descriptions.

RET5.5 Indicates thatakey hasheen
pressed, HIGH activate

RST65  Plasecarrier home position
indicaiion, LOW aciive

RSTZ5  Timing interrupt for the

PRy

SI}; Dei‘ﬁy connier inpﬁi:

ROD Bi,;;zcx, uul;t?ﬁﬁﬁ d—bi;\'b

RES 1IN Resef mput

%1, X2 o -6 144 MHz crysial mput

HOLD  Torced to LOW staie

INTR Far;:ed T LOVQ; st&tt:__

TRAP  Forced o LOW siatc

EE;X,S‘;: For;cdmlig(zﬁ Sti.lte

Table 3-3

P externel contraol ines

Fig. 3-1 dlustrates control signal waveforms
after RESET switch has been applied.
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RESET OUT | _ _ ﬁ,_,,;w.,

crockour LI LI LI LMLt

ALE I P I I

READ ] 1 N S L
WRITE e ,, | |

fdgwe 3-3
Ixternal control signals after RESEL

2. CONTROL CIRCUITS D8, D9, D10, 3. CIRCUITS Did
B, iz Pid4 (27128, EPROM) coniains

D& and D9 (7418241, Gctal Bus Diriver) togartthimic table used during Al}-conversion.
are buffers for CPUs control Tines (RD, WR, D14°s address space is 8000H-BFFFH
ALE, CLK, IQ/M) and higher memory lines (16kBYTE),

(AB-A13),

D10 (7418138, 3-line 1o 8-line Decoder
OR PAL 161.8) i5 used 16 encode CS-signals
for memary circuirs DI3-1316.

DL (7418373, Traasparent Latch) isused
to latch lower address lines (AD-AT) 1o
memory circuits. 1211 is gynchronized by
ALE signal.

DE2 (7415245, Ocal Bus Transceiver)
buffers data between CPU and memory
circuits. LOW stute of the CPU’s 1O/M-ling
enables civcnit and RD-linecontrols operation
mode; fne is o LOW state when data is
wansferred from memory to the CPU and in
IIGII state when data is transferred from
CPU to memory.

Secrion

- Labsystems ™,

Document Raleaée
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4. INPUT/QUTPUT CONTRODL,
CIRCIOTS (47, g, D19, D20, D21,
D23, B324)

D7 (741.5241) boffer control Hnes (RD,
WR, CLK, RES) and higher address lines
(AB-A1S) between CPU and YO circuis,

D18 (741.5243) buffers data (D0-D7)
between CPU and 1/Q clrenits, HIGH state of
the CP1 s 1O/M-line enables cirewis and RID-
line controls operation raode; Hne is in LOW
state when data is transferred from IO cirouit
{selected by CS-line) to the CPU and in HIGH
stare when datais transferred from CPU to the
YO cirewis (selected by CS-ling).

B2 (741590, Counter) and D23 (404G,
Counter) sre used to divide CLE-signal.

D23 and D24 (74LS138) are used o encode
U8-lines for 1/ civeuits.

58 INPUT/GUTPUT CIRCUITS

~ Real tme clock MMS8274 (D24) and
conieol circuits (D5, 2T

- Impui/Ouiput controller 8255 (030)

— Timer/counter 8253 ([325)

- USART 8231 (D31) and control cirenits
(22, 1332, 156)
- Taput/Onapur controller 8255 (1D33)
- Keyboard conroler 8279 (D35)
~ LCD control '

— TERE-488/ R5-232C/CONTRONIX (AS
AN OPTION) X6

D28 (MM58274, Real Time Clock) and
circuits DS (ICLL7665, Voliage Detecior) and
D27 (4066, Analog Switch) compose a
calendar and a timing clock. Address space
(CS51) is QUH-OFH (16BYTH),

MULTISKAN RC and MS SERVICE MANUAL

Circuit135 detects the sapply voltage. When
instrument is switched off, DS and D327 force
(C51- and WR-lines of the D28 1o 3-stalc.
Battery G1 15 capable o supply the real time
clock civenitry for ca. five years,

B33 (8255 Inpui/Ouiput controller).
Addressspaceof CS2is 10H-1FH (16BYTE).
Tubles 3-6 to 3-8 illustrates descriptions of
inpuot and output signals,

INPUT

PORT A DESCRIPTION

Al Synchronizing pulse
"SYNC A" from chopper
wheel

Al Stepping motor clock
frequency

A2 Real time clock interrupt

A3 Plate carrier homae posirion

" detection (hall-clement),

LOW active

A4 Plate carrier column
information, HEGH when
positioned (0 & column

A5 Filter wheel position

A6 Filter wheel O-state

AT Synchronizing  pulse
"SYNC B from chopper
wheel
Table 3-4

D30 fnput signals, port A

l)ﬂcumeht Release
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QUTPUT

PORT B DESCRIFTION

Bo Enables platc carrier
position reading, HIGH
active

Bl Enables filter position
reading

B2 Pinhole plate solenoid

B3 FEnables plate carrier
stepping motor operation,
LOW active

B4 Sets filier motor rotation
direetions

B3 Sets plate carrier motor
driving direction, LOW
ihwards, HIGH outwards

BoO Enables fdtermotor driving

B7 Sets half/full step driving

method for plate carrier
motor, LOW full step,
HIGH half step

Table 3-5

P30 Cuipwt signals, port B

MULTISEAN RC and MS SERVICE MANUAL

OuTPUr

PORT C DESCREFTION

o0 A/ converter gain E::it 31
Cl AJD converter gaj;;i)ii %2
C2 Ay c;mvertef gain hrt 30}
C3C5 | EXTRA outpui Hnes
cecy  Lamp voltage control lines

to powsr supply

“Table 3-6

1336 Chuput signate, port C

D25 (8253, Timer). Address space of C83

is Z0F-2EHL

Circuit contains 3 separaio

16-bit counters:

Counter O

i

Counger 3 =

Counter 2

Diglay eounter, lead to CPU's
SID-input

Cenerates clock frequency for
stopping molors

Cooerates timing interrupt
signal, lead o CPU s RETT.5
inpug

D3k (8251, USART). Address space ol
87 is 60H-6FH. Circuit contiols serial
interface RS-232Cusing the following signals:

RxD
Txls
DSk

DTR

Receive Daia

Transmit Daia _

Data Set Ready (Peripheral
ready to yeceive)

I2ata Terminal Ready (8251
ready to receive)

Dacument
351/352-100-X%
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MULTISKAN RC and MS SERVICE MARNUAL

1332 {LT1081, Voliage Converter) is a SUTPUT
buffer between ransmit and receive signals. PORT A DESCRIPTION
It contains a voltage converter {5V - 9V) T e )
which adapis the logical levels of the transmit AD-AT Data- 31“-{‘ Sf-fc‘b@“ﬂlg'“m
assembly SKANPRI2
D22 (7415151, Multiplexer) is controlled
by DIP-switch S6 switches 1, 2 and 3 to cef OUTPUT
appropriaie Baud rate. Table 3-9 illustrases PORT B DESURIFPTION
description of the DIP-switch S0 switches, e et e
BO-B7 ILEE 488 address
selection, set with TMIP-
SWITCH switch 55
POSITION
S SN B M OUTPUT
em | wa | = 150 PORTC DESCRIPTION
S o, R - - -~
— - o Reset line for SKANPRI
s | = 608 assembly, LOW active
o C1-3 A/ converter channcl
. sl i a0 e selection
i e =] 2800 : P
= = o, ‘4 %EADY—slgnal from
. SKANPRI assembly,
=1 M_ 18200 LOW active
n D r 1 sctt’.fl R P P
* b; i;lutluﬁlctt.ﬁwr s EXTRA 1/ 9]
Ch EXTRA YO
IECH FOSHION oavamy e i et o S -
i I TR T Mntein 7 8T8 dine frompch MACL
= B | M teananlts,
e == Tt 3 recewes
e e P Table 3-8
Giter cercbinations llogal ' D133 Inpur and Output signats
22 Defandt weitingg by matiufael orer
Table 3-7 D33 (8255, Input/Output coniroller).
DIF swiich 56 settings Address space of C58 is 7T0H-7IIL Table
3-10 illusirates a description of inpui and
output signals.
Docament Release 5, Section Puge
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35 (8279, Keyboard/Display contoller).
Address space ((C59) is 80H-8FH. Circuit is
used in encoded mode using four Scan-lines
and eight Return-lines which enables readuag
of keyboard’s 27 keys.

B (74HC00, WAND Gate) is vsed 1o
encode Hnable-signal for the display using
RD-, WE- and CS810-signals. Address space
for the display is 90H-9FH., Data for display
is read from data-bus.

{286 is a chip select signal for A/D converter
on peh MACUZ, Address space for C56 i3
S0I-5FIL. Table 3-11 illustrates A/D
gonversion control sgnals.

X6 (Connecton for TEEE-488/ RS-232/
CEWNTRONIX interface, as an option)

Pcb MUGIR (IERE-488 interface) contains
circuit D1 (8291, GPIE Talker/Listener).
Address space for CS4 is J0H-3FH. See
functional description of circuit D33,

Peh RE-TFO (BS-232 interface) has the same
gperation as item 5. D36 (T4L5151,
multiplexer) placed on peb MUSCUZ 15
controlled by DIF-swiich 51 toset appropriate
Baund rate,

Address space for CB5 is 40H-4FTL

CENTRONIX option is connecied io the
printer connecior (on pob MUSCUZ)

MULTISKAN R{ and M8 SERVICE MANUAL

BEGMAL, DEECRIFTION

HD Plate carvier home position
detection (hall element),
LOW when home

WR Start-signal for
conversion, LOW active

A8 Address-line

56 A/} converter enable,
LOW active

8T5 From Af[3converteron peb
MACY, TUGH when
CORVETSION 10 Progross

0-17 Data lines

GO-G2 A/} converier gain set
signals

CHO-CH2 Chainel selection lines for

channels A-F

Table 3-9

AlLd copversion conirol signals

Document Release ™
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GENERAL

Fch MUSME have all memory circuits and
memory conirol circuits of the Multiskan MS,

RELATED DOCUMENTS
349-02-5 Schetaatic diagram
349-02-P Componen layous

OPERATION

i, MEMORY OPERATIONS

Biis for memory and I/O-operations and 16-bits
address line are always lead to the peb MUSME
through bolfers cirouits D1, D3 and D4,

The daia line for merory circuilsis lead 1o the
pch MUSME through the two way buffer
civcuit D2 (741.8245).

2. INPUT/OGUTFUT OPERATIONS

Thedata n YO-operationsg will pass the channel
buffer of the extornal memory caed, because
the buffer is active only in the memory
operations. Trata bits are taken from ountputs
of the pch MUSCUs buffer cireuit 1119, 1019
has been driven with cards JOCE®- and RD*-
signals 1o function only during YO-operations.

The three I/Odata bits which tells the operation
mode are written direct to the latch clrcuit D5,
Sec Table 3-10.

To the circuit D3 is writien adso D3 from
which condition depends the address
configuration of the memory,

CASS which tells if the memory casseie is
missing is read through the cireuit 224,

MULTISKAN RC and MS SERVICH MANUAL

( Functional description j

(  musmMeE )

3. LOGIC TO CHOOSE THE
OPERATION MODE

The decoding of the pcb MUSME will be
done with the PAL circuit {GALIGVE-25)
and demultipleser D7 (74HC138),

The processor writes three operation modes
choose bits (AMO - AM?Z) and the drive bii of
the memory configuration (MCOM) to the
latch circuit D3

To the PAL circudt is lead conirol bits 1G/MF,
RD* and WR*, five most significant address
bits, the memary configurations drive MCON
and as a return couphing biis CSE4* and
C305%,

BIT DESCRIPTION

CSRAM® Shows RAM circuit

CHEE* Shaws EEPROM circuit

CRE* Shows EEPROM, where
put o the D7

CSMEG* Shows 128 kB BEEPROM
circuit

(ORI 1/ read operation 1o the
peh MUSME

JOWR* O wrile operation 0 the
peb MUSME
Table 3-10

Outprt signals from PAL circuit

Docoment Release i
351/352-100-X 2.0 i
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{CSE* guiput is lead to the multiplexer D3
driven by choose bits AMD - AMZ which are
writtenin the latchcirewt PV, AMO - AMZ are
puiding the CSE* signal to the EEPROM
according to the Table 3-11.

AM2 AR AMO CSE...*

1 3 1 C8EQ*
14 1 0 CSEL*
I3 0 1 CSE2*
1 0 0 CSE3¥
0 1 i CSE4*
0 1 G CSES
U O 1 CHE6*
¢ 0 0 CSET*

Table 3-11

CXE® multiplexers function

Bits OSE4* and CSES* are used io show
128 kB BEPROM circuit which bave enough
space for Iwo program codes of the oporation
made, C5EA* and CSES* are Jead back to the
PAL cirenit which gives the choose signal
CEMEGH to the EEPROM. Whichone from
EEPROMs operation moedes are used depends
from the condition of AMO because it is lead
to the HEPROMs most significant address
output A6,

MULTIEKAN RC and MS SERVICE MAMUAL

Eloenment Release
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GENERAL

Pch MOTCU3 containg control and
positioning slectronics for the plate carrier,
the filter stepping motor and the pinbole plate.

RELATED DOCUMENTS
349-04-§ Schemadc diagram
349.04-F Component layout

TESTING AND ADJUSTING
Instructions are given in chapler "TESTING
AND ADTUSTIMNG"

OPERATION

1. PLATE CARRIER MOVEMENT
Motar controller N1 (1.297) generates phase
drive signals for steppermotor. Duat fullbridge
driver N2 converis the logic level phase signals
o high voliage and high ciuvent for siepper
motor windings. Dual matrix diode circuit V4
(UL 3610) protects ouiputs of NZ.

Motor driver N1 drives the motors 1n undpolar
mode. Table 3-12 illustrates control signals
from a processor board through connector
X1, '

MULTISKAN RC and MS SERVICE MANUAILL

( Functional description 3

C o M@Tmﬁ )

L.277 Stepper Motor Controller 1C generaics
phase drive signals for 4 phase stepper motor,
Pulse width modulating chopper circuiis
pennit switching mode control of the current
i the windings., The resisiors R11, R12,
R20-23 provide current feedback signals to
the contrpller, RE circuit R10, C7 delenmingy
the chapper raie,

ol JGNAL DESCRIPTION
1 PLATE MOTOR IYF Elalf/full step driving methed,

FIIGH = half step, LOW = full step
3 PLATE MOTOR CW/CCW Plate carrier driving direction,

HIGH = carrier out, LOW = carrler it
4 . PLATE ENABLE Enables plate cartier siepplag motor operation,
5 PLATE CURRENT Conirols moator current, :

HIGH = high current, LOW = low current
g CLEM Clack frequency for motor driver.

Table 3-12
Control signals to pcb MOTCU3
Docirment Release Seetion Page
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2. FILTER MOTOR DRIVERG

Motor driver N4 (Sprague's UCN 38048)
drives the filter motor in half-step mode only
inone direction. Table 3-13 illustrates control
. signals from a processor board through
connector X1,

Diodes VY7 - V10, zenerdiode V(8.2 V) and
capaciter C14 protect driving circuii against
indnctive transients,

R19 (PTC) protects the motor and driver from |

overheating duting amalfunciion. Ifthe supply
current exceeds 470 mA, PTC's resistance
increases and the supply current is redoced.

3. PINHOLE PLATE DRIVING

Stepper motor driver N3 (PRI 3717) drives
the solencid of the pinhole plate through

conuecior X6, The circuit consisis of an
STTL.compaliblelogic input, cutreat sensor,
switch mode current regulator and an oulput
stage with budlt-in protection diodes.

RZ is the corrent feedback resistor, and the
current sense signal is connected through
resistor RY 1o comparator input. RO-circuit
E5and C4 determines the switching frequency.
Tnput & (Pin 9) is kepi steady high and input 1
(Pin 7) is controdled by the processor through
latch circuit D1 and connector X1 pin 6
(Signal name SOLENOQID).

MULTISKAN R(C and MS SIRVICE MANUAL

4. PLATE CARRTER POSITIONING

Positioning of the plate carrier is canied owt
with g positioning sirip attached to the canvier,
Posttioning strip has 12 passages, one for each
columnn of tie Microplate, R-wader V3 (G A2
detecis the passages while cartier is moved,
PLATEPOS-signal isin LOW state when carrier is
oui or a column is positioned {or measurciment.

PLATE DET-signals hgh state opens the
transzistor V3 and IR-reader's LED is
illurainated. If the light pathis free, TR seader’s
transisior opens and PLATE POS-signal gogs
low, which is the active state.

5. FILTER MOTOR POSTUIONING
Filter motor posidoning operaies same way a5
plaie carrier positioning. Two IR-readers are
connected to connector X4, High state of the
signal FILTER DET activates the LEDS of the
IR-recaders through irangistor V2. The
transistors of the IR-readers are connected
throughlatch circuit D1 to connector X1, Low
state of signal FILTER POS (pin 11) indicates
that one of the filters is selected. Low state of
signal FILTER HOME YO8 (pin 10) indicates
the bome position of the filterwheel, whick
also meains filter na 1 i3 selected.

6. FINIHOLE PLATE POSTTIONING
Pinhole plate positioning operates as other
positdomngs. IR-reader 15 connected to
connector X5,

FILTER DET-signal activates the LED of the
iR-reader, and the output is connected o
PLATE BOS-signal,

h! SIGHNAL DESURIPTION
2 FILTER ENADLE LOW = active, enables filter motor operation.
9 CLE/M. Clock frequency for motor driver,
Table 3-13
Control sigaals 1o pch MOTCL3
[ocument Release Section Page

351/352-100-X 2.0

== Labsystems 75 19




MULTISKAN R and MS SERVICE MAMUAL

GENERAL _ . .

Pcb MUSCU-RC-01 is the main electronics ( Functional description )
board of the Muliiskan RC conlaining
MICTOPIOCeSSOL.

(" MUSCU-RC-01 )

RELATED DOCUMENTS
331-01-S Schematic diagram
351-01-P Component layout

TESTING AND ADJUSTING
Insiructions are given in chapier "TESTING
AN ADJUSTING".

JUMPER SETTINGS

Mone

BASIC COMPONENTS

1. MICROPROCESSOR (DY)

2. MEMGRY CIRCUITS (3, D4)

3. INPUT/OUTPUTCONTROL CIRCUITS
(D2, D6, D7)

Docnment Release Section Page
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OPERATION

i. MICROPROCESSOR (1)

Central processing unir is Siemens’ 80C335.
It controls memory and O Tines via 7 ports:

fapuiiChutput pors 2
Higher address bus: A8-A135

Iaputri Cuzpus port (0
Lower address/data bus; ADO-ALY

Fnput/Ouiput port 3

RD (Read)  Readpulse for BEPROM,
SRAM and 1O circaits.
Write pulse for SRAM
and I/O circuits.

WE (Write)

R/ Read/converi signal
from the MACU hoard,

B1S Yirom A converter on
the pch MACU HIGH
when conversion in
PIOZIess,

SYNCA Synchronizing pulse
from the chopper wheel.

FLATEPOS Plate carrier column
mformaion HIGH when
positioned a column.

THID Transmirdaraof RS-232,

RXD Receivedata of RE-232,

{npur/Quipue pore 1
PLATEENA Enables plate carvier
motor deiving,
PLATE CW/COW
Seis plate carier motor
driving direction,

MULTISEAN RT and MS SERVICE MANUAL

LaputfOutgt port 4
CPLATEDEY
FUUIHR DET
LED RED
LED GREEN

RTS
GO-G2

Fapuae/Oruapier port 5
X151P
ADAQ

SOLENROID
CHO-CH2

Input/Gutpnt pory 8
RTS/CTS

KON/KOIT

260072400

Enables plate currier
position reading, HIGI]
active.

Enables filter position
reading.

Congols ved colour of
LED.

Conrrols green colour of
LED. :
Requestto send of RS-232.
A/D converter, gain bits
GO-G2.

Fest pin to synchronize
an oscilloscope, high
when measuring.
Address selection of
A/SDY converter.

Pinhole plate solenoid.

Channel selection lines
for chanaels A-H,

RTS/CTS handshaking
of RS-232 high is off.

FKONKOITE handshaking
ot RS-232 high is off,
Baud selection of RS-232

! high is 5600.
[ Plate carrier home
positiondetection, LOW
aciive.
CLE M Stepping motor ¢lock
frequency.
FILTER POS  Filter wheel position.
Crs Clear to send of RS-232.
FILTER HOME
Filier wheel home
position, filter no 1
selected.
Diocminent Release i Section Page
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2. MEMORY CIRCUYTS (D3, B4)

Program memory D3 (27512) and RAM
134 (32kx8) chips are directly controlled by
the processor,

3 NPUTOUTPUTCONTROL CIRCUITS

(122, D6, D7)

D2 (7415373, Transparcat Latch) is used
tolatchloweraddresslines (AD-A7) o aemory
circnirs. D2 is synchronized by ALE signal.

D& (7TALS245) buffers data (120-D7)

- between CPU and A/D converter.

D7 {LT1081, Voltage converter) is a hoffer
berween CPL and Serial connector. Itcontains
a voltage converter {5V - 9V) which adapts
thelogicallevels of the serind conmector signals.

MULTISKAN RC and MS SERVICE MANUAL
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MULTISKAN RC and MS SERVICE MANUAL

( Section 4 D
( Block diagrams )
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MULTISKAN RC and MS SERVICE MANUAL

( Block diagrams )
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( Software )
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Labsystems Oy /RSD 1 3.5.1994/5F0

MULTISKAN RC INITIALIZATION SEQUENCE

1. Switch fed orange.
LED RED and LED GREEN signals tow.

2. Detact real time clock option.
Read Smart\WWatch. If valid result, RTC opticen installed. Else try to set time
01.01.1994 00:00:00. Read again and if still invalid, RTC option not instalied.

3 Inttialize serial part.
Initialize transmit and receive buffers,
Initialize baud timer for baud selected by DIL switch.
Disable transmit if RTS/CTS handshake and CTS is off.
Enabie transmit, receive and CTS interrupts.

4, Reset steppers: filter stepper off, plate stepper low current.
CLK M signal fow,
PLATE ENA signal high.
PLATE CUR signal low.
"Enahte interrupt on falling edge of FILTER HOME.

5, Calculate step delay tables for both steppers.
Tables are calcutated to RAM.

6. Find plate home positian.
If plate home sensor tow, drive plate first 40 steps in.
Crive plate cut 20 steps past home sensor [ow transition.

7. Wait chopper speed to stabllize.
Slart a timer for 1s timeout. If the timer expires, lhe chopper is not rotating.
Measure chopper cycle length from SYNG A interval.
Wait 0.5
Measure chopper cycle length again.
If measured cycle length difference less than 5.5us, the speed has stabilized.
Else repeat the sequence.

B. Adjust channet gains for each filter, record non instalied filters.
Start adjust from filter 1 and continue to filter &:
Adjust channel gains for each four famp intensity, starting from low
Intensity. _
With each infensity, start decreasing channel gains from maximum
until all channet readings are below MAX_CH READING (9.9V).
Select for current filter the lamp intensity and gains combination whigh
gave the highest readings.
i the gains could not be adjusted (oo much or nol snough light), mark
current filter not installed.

Select first installad filler.

9. Detect agglutination option.
Switch the agglutination slit on.
Adjust aggiutination gains for the selecled filter,
Switch the agglutination slit off.
if the change in light intensity when the slit was swilched off is within
MAX_SLIT_ATTEN and MIN_SLIT_ATTEN {4V {0 9.1V), the agglutinalion
option is installed, ¢ise nol.



Labsystems Oy /RSD 2 2.5.1994/SPo

9.1 If present, adjust gains for agglutination, record filters not suitable for aggtutination.
Adjust agglutination gains for each installed fifter:
Starting from high lamp intensity, adjust channel gains from high 1o low
gain untill a lamp intensity/chanael gain combination where all channel
levels are beiow MAX_SLIT_READING (8V} is found. _
If the gains could nat be adjusted to get channel readings between
MIN_SLIT_READING and MAX_SLIT_READING (1V to 9V), the filter is nat
suitable for agglutination.

10. Select first installed filter.

1. Switch led green unless error during initialization.



LIz _ TISKAN M

Initializing MUSME-(1s Latch EPROM-switch (IC D5 741.8374) \
I

Reseting and Initializing MUSCUS external serial channel (USART D31 8251})J

i
i Initializing MU SCUs IC D30 8255 for the pcb MOTCU
I

Initializing MUSCUs IC [)33 8255 for the internal printer
— . -

Initializing the possible optio 8255 in MUSCUs pin X6

[

| Initializing MUSCUs IC D25 8253 timer

[ - .

‘ Initalizing MUSCUs IC D35 8279 display/keyboard
il

t Reseting MUSCUs buzzer

SLIT test:  Partial test (only off/not installed situation checked)
for PRIMARY, CUT OFF, CUBIC SPLINE, TEST MODULE
Total test (slit checked for onfoff)
for AGGLUTINATION

I
Reading the name of the extemal card (if there is)
i
Controlling MOTCU motor control lines
1

Lamyp voltage down
] 1
Version number is displayed [
] -
Driving the plate to the home position or moving there and bacl:—'
Checking the filterwheel !
i
Lamp voltage down
]
Autocalibrating (filter)
|
Lamp voltage down
[
Reseting the printer
I
READY state
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MULTISKAN RC and MS SERVICE MANUAL

( Testing and Ad_justing )
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MULTISKAN RC and MS SERVICE MANUAL

GENERAL
With the following instructions it is possible
to measure the lamp voltage on Multiskan RC
or MS. If voltage is not correct, adjust voltage
to the right level using trimmer R39 in the
power supply.

REQUIRED EQUIPMENT

Digital volt meter
Small flar screwdriver

- Phillips screwdriver
- 4.0 mm allen key
INSTRUCTIONS

1. Switch the instrument ON.

2. Measure voltage on the lamp connector.

3. Measure voltage with 340 nm filter,
Press "PARAM” key.

4, Sclect 5 and press "ENTER" key.

5. Select 1 and press "ENTER" key.

6. Press "MEAS PARAM" and select
filter 1. Press "ENTER" key.

7. Press "START" key. Measure voltage
when the carriage is moving in,
Voltage should be 7.5..8.1V

8. If voltage is not correct, switch the
instrument OFF and disconnect from
the mains.

9. Using a phillips screwdriver, loosen
and remove the screws which hold the
measuring assembly cover. Remove the
measuring assembly cover.

10. Using a 4.0 mm alleu key, loosen and

remove the screws which hold the track.

Move the track so much that the part of
the power supply which was under the
track appears. See Figure 8-1.

( Testing and Adjusting )

( Lamp Voltage )

It should be 6.7..6.9 V

Instrument displays "PRINTER ON/OFF".

—>
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11,

12.

13.

MULTISKAN RC and MS SERVICE MANTUJAL
Switch the instrument ON.

Measure and adjust voltage on the
lamp connector to 6.7...6.9 V¥ using
rimmer R39. See Figure 8-2.

Switch the instrument OFF and
disconnect from the mains. Reinstall
the track and the measuring assembly
COVET.

Figure 8-1
Track screws

R25 @

R3O

Figure 8-2
FPower supply

Document Release
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MULTISKAN RC and MS SERVICE MANUAL

( Testing and Adju's't'it_ig )

Computér Control Commands
in All Modules

Modules 1 and 2 are recommended to use with an external computer, because all commands exist
in these modules. However other modules contain some commands:

Com. Meaning PRIM AGG CUY CUB  TEST
R Start remote control Yes Yes Yes Yes Yes
Fn Filier n=1..8 Yes Yes - Yes Yes Yes
FMnn Multifilter nn 12 pes Yes Yes
En Measurement mode n=A{),1 Yes - Yes Yes
C/Cn Module change n= 1.4 Yes Yes Yes Yes Yes
A Air blank Yes Yes Yes
B Column blank Yes Yes Yes
P/Pn Plate measure n= ,1,.59 Yes Yes Yes
PM Multifilter measure Yes Yes
Mn Column measure n=1..12 Yes Yes
5j Set column j=1..12 Yes Yes Yes
O [nitialize column=A) Yes Yes Yes

1 Initialize column=1 Yes Yes Yes
Xn Mixing speed n=1.3 Yes Yes Yes Yes
Zn Mixing n=00..60 Yes Yes Yes Yes
T Time Yes Yes Yes Yes Yes
N Serial number Yes Yes Yes Yes Yes
\' Software version Yes Yes Yes Yes Yes
Q Quit remote control Yes Yes Yes Yes Yes
WMp Agglut. measurement Yes

Hn Pinhole plate on/off n=0,1 Yes
Gn Mave to colump n=1_,12 Yes
CLR Reset EEPROM Yes

Dacument Release » Section Page
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( Testing and Adjusting | )

Testing and Adjusting
for

Multiskan RC 351
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MULTISKAN RC and MS SERVICE MANUAL

( Testing and Adjusting )

Problems in setting up
the instrument

The instrument does not start up.

Reason:  There is no power to the instrument.

Action:  Check that the power cable is properly plugged to both the instrument and the
wall outlet. Check that the fuses are not blown.

The instrument does not respond to commands from computer.

Reason:  Incorrect setup of serial interface.

Action:  Check that the insitument is properly connected 1o the computer with the
supplied cable. Check that the baudrate of the computer matches that of the
instrument (factory setting 9600). Check that the character format on the
computer serial port is set to § databits, no parity and 1 stop bit.

Consult yvour computer dealer. If your computer uses / requires some other
signal than RTS/CTS for handshaking, you may need a special cable.
The instrument does not recognize the agglutination option.

Reason:  During startup the instrument checks the presence of agglutination option by

trying to operate the aperture plate. If the plate cannot be defected, the

instrument assumes that the option is not installed.

Action:  Check that the focusing lenses and the upper optics are clean. Sec¢ also ervor
APERTURE PLATE OPERATION FAILED.

Document Release ; Section Page
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MULTISKAN RC and MS SERVICE MANUAL

- GENERAL
Switch Multiskan RC ON. Wait until the
instroment is ready to receive commands.

Enter cortfumaqu R and ADIJ, Ad J ustments with
Open the instrument cover and turn all DIL

switches 1o OFF. ADJ Commands

( | Testing and Adjixsting )

OPERATING INSTRUCTIONS

1. CHOPPER SPEED

A)Y  Tum DIL switch 1 ON.

B)  Adjust trimmer R3 on pcb CHOPT-01 until the LED in the pcb MUSCU-RC is green.
C) Tum DIL switch 1 OFF.

Limits:  Red <1200 rpm or >1500 rpm
Orange  1200..1429 rpm or 1481..1500 rpm
Green 1430.,1480 rpm (chopper time 5.24..5.07 ms)

2. CHOPPER TIMING

A}  Turn DIL switch 2 ON.

B) Loosen pcb CHOPT-01 screws so that you can move the peb.,

C)  Move the pcb up/down direction until the LED in the pecb MUSCU-RC is green.
D) Tighten the screws.

E) Tum DIL switch 2 OFF.

Limits:  The timing is right when the middle place of the chopper hole is in the center of light
way after time 0.634 x T (chopper time) from the chopper sensor dropping margin,
Red Variation >108 ps
Orange  Variation 35..108 ps
Green Variation <55 s

3. A/D OFFSET
A)  Open the green box below which the A/D ¢onverter locates,

B)  Work in the dark place or open the cover only so much you can adjust potentiometer R12,
C) Tum DIL switch 3 ON.
D)  Adjust potentiometer R12 until the LED in the pcb MUSCU-RC is green.
E)  Switch the instrument off. Return all DIL switches to their original positions and close
covers.
Limits: Red Offset <0.80 % or >1.20 % from A/D converiers total value.
Orange  Offset (.80..0.95 % or 1.05..1.20 % from A/D converters total value.
Green Offset 0.96..1.04 % from A/D converters total value.
Limits are corresponding to voltages 80 mV, 95 mV, 105 mV and 120 mV.

Document Release - Section Page
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MULTISKAN RC and MS SERVICE MANUAL

(' Testing and Adjusting )

( Error Limits )

CHOPPER SPEED IS TOO HIGH
Chopper speed is over 1500 rpm.

FILTER TIMEOUT
Filters home position was not found in 2 seconds.

TPILTER QUT OF POSITION TOLERANCE
Filters home position sensor differs over 4 steps from the counted home position.

NOT ENOUGH LIGHT FOR ADEQUATE SIGNAL LEVEL
Light less than 50 % from the maximum A/D valoe.

TOO MUCH LIGHT, SIGNAL SATURATED
Sliton:  Light over 98 % from the maximum A/D value.
Slivoff:  Light over 90 % from the maximum A/D valuc,

APERTURE PLATE OPERATION FAILED
The change of the light intensity over 91 % or less than 40 % from the maximum
A/D value.

FILTER NOT USABLE FOR AGGLUTINATION
Light less than 10 % from the maximum A/D value,

LAMP FAIL
Slit on: Light less than 46 % from the maximum A/D value.
Sttoff:  Light less than B % from the maximum A/D value.

CHOPPER SPEED 1S TOO LOW
Chopper speed is less than 1200 rpm.

PLATE STEPPER TIMEQUT
When the plate has been driven out it did not come to the place sensor in 7 seconds.

PLATE POSITION ERROR
When the plate has been driven out it did not come to the home position sensor.

_>
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RTD / Technical Services { Rva 12.10.1998
RCSTATUS doc

Interpretation of STATUS response.

Fiter: Number of currently selected filter, 1.8

Chopper speed: Chopper rotation speed in revs per minute, should be
1430..1480

Lamp intensity: Lamp intensity for currently selected filter, slit off / slit on.
The lowest intensity is 0, the highest 3.

Gains: Measure channel gains for currently selected filter,
slit off / slit on.
The channels are in order from 1 {o &
The lowest gain is 0, the highest 7.

Bottom values: Dark levels of channels 1..8. The values are sum of two
AD readings

Blank values: Light levels of channeis 1..8. The values are sum of two
AD readings.

Bollom values and Blank values can be converted {o input voltage of the AD
converter by dividing them by 818. The exacl formula is: value / 8190 * Vref.

Because the botlom levels and blank levels depend on selected filter and
lamp intensity no absolute limits can be given. The following suggestive limits
may be used:

The bottom level at the AD converter should be 20 to 110mV with filter 2 { =
405nm ). This corresponds fo bottom value 73 to 90. This applies to the
channel with the lowest reading. Other channels should be less than 150mV
[/ reading 123, '

Tha blank levels at the AD converter should be 5010 9.8 V (3.3 t0 9.8 V with
software version 1.5-0 onwards ). This corresponds to readings 4095 to
8026 { 2703 lo 8026 with software version 1.5-0 onwards ). The less
devialion between the channets the betier.



MULTISKAN RC and MS SERVICE MANUAL

( Testing and Adjusting )

( Error M‘essages )

Error Response:

g

ER3 COMMAND ERROR
ER4 INVALID PROGRAM MODULE
ER3 CHOPPER SPEED IS TOO HIGH
ER6 FILTER NOT INSTALLED IN FILTER WHEEL
ER7 FILTER TIMEQUT
ERS FILTER OUT OF POSITION TOLERANCE
ER9 NOT ENOUGH LIGHT FOR ADEQUATE SIGNAL L.EVEL
ER10 TOOQ MUCH LIGHT, SIGNAL SATURATED
ER11 APERTURE PLATE OPERATION FAILED
ER12 FILTER NOT USABLE FOR AGGLUTINATION
ER13 LAMP FAIL
ER14 CHOPPER SPEED IS TOO LOW
ER15 PLATE STEPPER TIMEOUT
ER14 PLATE POSITION ERROR
Document Release Section Page
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MULTISKAN RC and MS SERVICE MANUAL

Errors explained in alphabefic order:

APERTURE PLATE OPERATION FAILED

Reason:

Action;

Service:

Befaore agglutination measurement the aperture plale is moved over the focusing
lenses by actuating a solenoid. After the measurement the solenoid is relaxed.
In both cases the change of signal levels must be within predefined limits. If not,
this error is reported.

Check that the focusing lenses and the upper optics are clean.
There should be a clearly audible click from the aperture mechanism hefore and

after the measurement. If not, the instrument needs servicing.

If there isn’t any kind of click, the problem is electrical. Check connections
from the solenoid 10 the MOTCU board and the flat cable connection from
MOTCU to the controller board MUSCU-RC, Also check the +21V voltage

- from the power supply. The solenoid actunating signal originates from pin 62 of

IC D1 on MUSCU-RC board. It is active low and goes to pin 17 of buffer D1
on MOTCU board. From pin 16 of the buffer the signal continues through
resistor R4 to pin 7 of switchmode constant current driver N3. The solenoid is
connected to the output of N3, pins 1 and 15, A low leveél on pin 7 enables the
output, a high level disables it. The operation of N3 can be tested by connecting
input pin 7 to pin 4 which should enable the output or to pin 6 which should
disable the outpuL

If there is a click from the mechanism, a mechanical problem is possible.
Remove the measuring assembly cover, Push the aperture plate manually over
the focusing lenses. It should move there smoothly with little force and stop so
that the pinholes are above the center of the lenses. Slight error in the end
position may be due to incorrect aperture plate assenably fixing position and can
be corrected by loosening the two retaining screws and moving the assembly
to required direction.

If the manual test is okay, swilkch on the instrument and observe the aperture
plate, During the powetup sequence the plate should move to the same position
as manually,

If the aperture plate does not move to the correct position, the whole track plate
has 1o be removed tor aperture plate assembly inspection,

__9
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MIULTISKAN RC and MS SERVICE MANUAL

CHOPPER SPEED IS TOO HIGH

Reason:

Action:

Service:

During startup and before each measurement the instrument checks that the chopper
speed is withinrange 1200 to 1500 rpm. If the speed is higher, this error is reported,

Contact service,

Openthe instrument cover and powerup the instrument. Connect an oscilloscope
to test points X 10 (ground) and X11 (signal) on the MUSCL-RC board.
Chopper sensor signal should be visible on the scope. Locate the adjusting
potentiometer R3 on the CHOPT board. Turning the potentiometer clockwise
with a screwdriver should reduce chopperspeed and counterclock wise increase.
I nothing happens there is a fault in the electronics on the CHOPY board.

Measure voltage at pin 6 of N1. It should be 6.8..7.5 V. If not, the faulty
component likely is N1, With the oscilloscope, observe pin 3 of N3. A pulse
output with same fréquency as test point X11 should be present. I not, the faulty
component likely isN3, With a jumper wire, conneet pins 4 and 6 of N1 together.
If the chopper does slow down, faulty component is V1 or possibly N1,

When the problem is fixed, adjust cycle time at test point X11 to as close t0 5.1
ms as possible, rather more than less.

Chopper speed can also be adjusted without an ascilloscope using STATUS
command to observe chopper speed. Adjust to 1440.,.1470 rpm.

CHOPPER SPEED IS TOO LOW

Reason:

Action:

Service:

During startup and before each measurement the instrument checks that the chopper
speed is withinrange 1200 to 1500 rpm. If the speed is slower, this error is reported.

Contact service.

Open the instrument cover and power up the instroment, First check that there is
more than 20 V voltage between pins 7 and 12 of N1 on the CHOPT board. If the
chopper does not rotate at all, briefly connect with a jumper wire pin 11 of N1 to
the terminal with red wire on the chopper motor. If the chopper does not start, the
motor is faulty. Connect pins 5 and & of N1 together. The chopper should speed up.
Tf not, V1 or possibly N1 is faulty. Connect an oscilloscope to test points X10¢
(ground) and X11 (signal) on the MUSCU-RC board. Chopper sensor signal
should be visible on the scope. If not, the sensor is faulty. Locate the adjusting

___>
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MULTISKAN RC and MS SERVICE MANUAL

potentiometer R3 on the CHOPT board. Tuming the potentiometer clockwise with
a screwdriver should reduce chopper speed and counterclockwise increase. I
uothmg happens, measure voltage at pin 6 of N1, It should be 6.8..7.5 V, Ifnot, the
faulty component likely is N1. With the oscilloscope, obsetve pin 3 0f N3. A pulse
output with same frequency as test point X11 should be present, H not, the faulty
component likely is N3. If the cycle time measured at test point X11 is 5.1 10 6.1
ms and the instrument still reports low chopper speed, D1 on MUSCU-RC is faulty.

When the problem is fixed, adjust cycle time at test point X 11 toasclose to 5.1
ms as possible, rather more than less,

Chopper speed can also be adjusted without an oscilloscope using STATUS
comxmand to observe chapper speed. Adjust 1o 1440...1470 rpm,

COMMAND ERROR

Reason:

Actinn:

The instrument received an unknown command or a command with invalid
parameters.

Check validcommands and patameters fromchapter ‘Remote control commands
for Multiskan RC",

FILTER NOT INSTALLED IN FILTER WHEEL

Reason:

Action:

The filter number requested is not installed on the filter wheel.

Use only filter numbers actually installed. At least one filter must be instatled!

FILTER NOT USABLE FOR AGGLUTINATION

Reason:

Action:

The signal level with currently selected filter is not adequate for measuring with
aperture plate in agglutination measure position. This usually happens with
filters of short wavelength.

Use longer wavelength filters for agglutination measurement. If one of the
longer wavelength filters gives this error, then the filter in question likely is bad.
If several filters give this error, first check that the focusing lenses and upper
optics are clean. If cleaning does not help, the optical system should be checked

by a service person,
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MULTISKAN RC and MS SERVICE MANUAL

FILTER QUT OF POSITION TOLERANCE

Reason:

Action:

Service:

The calculated filter position and filter home position signalled by filter sensors
are too far apart.

Openthe instrumentcover and power up the instrument. Watch filter movement
during startup. If the filter stepper looses steps it can be noticed and also heard.
In this case look for something that mechanically disturbs free movement of the
filter wheel.

1f no mechanical reason for irregular filter movement is found, first check that
+21V voltage from the power supply is ok,

Then continue by checking ping 29 and 33 of D1 on the MUSCU-RC board.
Power up the instrument. Pin 29 should be high when the filter is stopped and
low when the filter is running. At pin33 there should be shortactive high pulses
whenever the filter or plate stepper is running. If the signals are not okay,
disconnect connector X7 and power up again. If the signals still are not okay,
D1 is faulty. Else either N1 or N4 on MOTCU board is fanlty. To determine
which one requires quessing or cutting traces to one of the chips.

If the signals at pins 29 and 33 of D1 were ok, the fault remains in one of N4,
V6 to VI0 and R19 on MOTCU board or the filter stepper itself.

If this error is reported though the filter wheel seems to rotate smoothly, there
may be a problem in sensing the filter home position. Filter home position
sensors are enabled only while the filter stepper is ranning. The enable signal
originates from pin 8 of D1 on the MUSCU-RCboard and is active high. Home
position isdetected from pins 34 and 36 of D1 being simultaneously low. When
the filter is stopped, the enable signal should be lJow and both sense signals high.
If not, disconnect conmector X7 on MUSCU-RC. If the signals still are in
incorrect states, D1 on MUSCU-RC is faulty. Else the prablem is on MOTCU
board or the sensors themsclves, Conneet X7 and power up the instrument.
QObserve the enable signal during startup seguence, 1t shoutd be high when the
filteris rotating and low when the filteris stopped. If not, buffer D1 on MOTCU
bourd is faulty.

Disconnect connector X4 on MOTCU board. Both sense signals on pins 34 and
36 of D1 on MUSCU-RC board should be steady high. If not, buffer D1 on
MOTCU board is faulty.

—
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MULTISKAN RC and MS SERVICE MANUAL

Connect pins 7 and 8 of X4 together, power up the instrument and observe
signal at pin 7 or 8. The signal should be low when the filter is rotating and high
when not. If this is not so, either transistor V2 or buffer D1 is faulty, Power up
again and observe signal at pin 9 of D1. It should be high when the filter is
rotating and low when the filter is stopped. If not, D1 is faulty, else it was V2.

If the fault has not yet been found, there still is a slight chance that it is buffer
D1 but more likely it is one of the sensors.

FILTER TIMEOUT
Reasom:  Filter home position was not detected within allowed time.
Action:  Check that the filter wheel is properly installed in its slot.
Service:  There are twocases. Either the filteris not rotating properly or the home sensing

does not work,

In the first case, try o measure the plate. If there is a problem with the plate
stepper as well, the problem is in the step clock or enable signals which are
common to both steppers. See what is said of checking these signalsin FILTER
OUT OF POSITION TOLERANCE.

Else see fault finding of home sensing electronics in FILTER OQUT OF
POSITION TOLERANCE.

INVALID PROGRAM MODULE

Reason:  Only program module numbers 1 and 2 are allowed with C command.
Action:  Use module number 1 or 2. It is not necessary to use C command at all with
Multiskan RC, -
LAMP FAIL
Reason:  Signal level during air blank is below minimum required value,
Action:  Replace lamp. If the lamp is ok but this error is reported with one filter only, the
filter must be bad.
Document Release Section Page
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MULTISKAN RC and MS SERVICE MANUAL

NOT ENOUGH LIGHT FOR ADEQUATE SIGNAL LEVEL

Reuason:

Actrion:

Signal level during gain adjust remained below minirum required value even
with highest possible lamp intensity and measure channel gain.

Check that the lamp did not fail during power up. One of the filiers may be bad.
To determine which one, power up the instrument and count how many times
the filter is rotated before the red error led lights up. The count is the filter
number,

PLATE POSITION ERROR

Reason:

Action:

Service:

After measureinent the plate is driven out to home position from the measuring
chamber, If the plate home sensor is not activated, this error is reported.

Check that the rack rails are clean and not bent. Check that the drive belt is
undamaged. If there is a squeak from the rails when the plate moves, try
cleaning the rails with a piece of tissue dampened with silicone lubricating
spray. If there is noise from the right hand drive belt pulley, put avery smali drop
of lubricating oil to the pulley shaft.

Try to measure the plate. You can hear from the sound of the plate stepper if it
looses position.

If this happens, check that the upper and lower drive belts are not too tight. The
belts should be just tight enough to eliminate slack in the plate drive.

Three signals from D1 of MUSCU-RC control the plate stepper operation,
These are stepping direction control, pin 30, stepper enable, pin 29 and step
clock, pin 33. The direction conirol is high when the plate is driven towards the
measuring chamber and low when it is driven out. The stepper enable signal is
hizh except when the filter stepper is running, The step clock is a short active
high pulse, one for each step. Tf these signals don’t seem to operate properly,
disconnect connector X7 on MUSCU-RC and check again, If still not okay, D1
is fanlty, else the fanlt is on MOTCU board. The stepper enable and step clock
signals are common for both plate and filter stepper. If one of these is not okay,
the faulty component can be either N1 or N4. If stepping direction signal is bad,
N1 is faulty.

__.>
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MULTISKAN RC and MS SERVICE MANUAL

The plate stepper drive electronics on MOTCU board consists of stepper
controller N1 and dual bridge driver N2. N1 is used in half step mode, pin 10
tied high. The step phase outputs are from pins 4, 6, 7 and 2. The outputs are
pulse width modulated to control the motor current. The PWM oscillator output
can be checked from pin 1 of N1. The inhibit outputs for bridge driver, pins 3
and 8, should be always high. When the stepper is running, the phage outputs
should show pulses, the length of which is controlled by the pulse width
modulation. If not, N1 is faulty. Faulty N2 may also excessively load the
outputs. If the outputs from N1 are okay, but there are not respective >20 V
output pulses from pins 2, 3, 13 and 14 of N2, then N2 is faulty.

Finally, onc of dicde bridge V4, current sensing resistors R11 and R12 or the
stepper motor itself may be faulty.

PLATE STEFPER TIMEOUT

Reason:

Action:

Service:

Ifthis error is reported after startup, the home position of the plate was not found
within allowed time.

If the error is reported when trying to measure, the plate did not artive to first
column within allowed time.

See PLATE POSITION ERROR

If the plate does not seem to move properly, see also PLATE POSITION
ERROR.

If the plate seems tomove properly, the problem is in sensing the plate position.

With instrument power off, manually move the plate to the right hand end of the
track. Switchon power and observe the plate. i the firstmovement is to the right
against the end of the track, plate home position sensing does not work, With
power on, manually move the plate away from the right end of the track while
observing the signal at pin 32 of D1 on MUSCU-RC board. The signal should
be low until the plate is about 1 cm from the right end. If not, D1 or one of the
hall sensors is faulty.

If the instrument starts up without error but drives the plate against the left end
of the track and gives this error when trying to measure, the plate position
sensing does not work, The position is sensed by a led sensor located below the
measuring cirenit board, During actual measure the sensor is disabled so it
won't interfere the results, The enable signal originates from pin 9 of D1 on

—
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MULTISKAN RC and M5 SERVICE MANUAL

MUSCU-RCboard and first goes to pin 14 of buffer D1 on MOTCL board. The
signal is normally high with low periods when the instrument is doing
measurement, When the instriment is ready, check the following points on
MOTCU baard: pin 14 of D1 high, pin 15 of D1 high, collector of V3 low.

If the sensor enable is ok, check the sensor cutput. The output from the sensor
goes firstto input pin 1 of buffer D1 on MOTCH] board. From buffer output pin
6 it goes topin 23 of D1 on MUSCU-RCboard. The signalis low when the ptate
is out and should go high about 3 cm before the whole plate is inside the
measuring chamber.

TOO0 MUCH LIGHT, SIGNAL SATURATED

Reason:  During gainadjustoent for agglutination measurement, the signal level was too
high even with lowest lamp intensity and measure channel gain,

Action: Contact service,
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( Testing and Adjusting )

Testing and Adjusting
for

Multiskan MS 352

Document Release Section Page

351/352-100-X Lo <===== Labsystems § 20




MULTISKAN RC and MS SERVICE MANUAL

( Testing and Adjusting J

( FOR SERVICE PERSONNEL )

CONTENTS:

CHECKING THE SUPPLY VOLTAGES
MEASURING THE LAMP VOLTAGE
ADJUSTING THE DISPLAY INTENSITY
SAVING THE FILTERS

CHECKING THE SYNCHRONIZING
ADJUSTING THE CLOCK FREQUENCY
SETTING THE DATE AND TIME
STORING THE SERIAL NUMBER
FOCUSING THE LAMP

CHECKING THE A/D-OFFSET
ADJUSTING THE PRINTER (option)

. TEST PROGRAMS

PROGRAM STORE TEST

TEST MEASUREMENTS

© W N AW

ok ek sk ekt
AW b

REQUIRED EQUIPMENT:

Multimeter

~ Oscilloscope %
— Detergent plate (0.1% TWEEN 190 pl/well) -
— NDF-cassette

— Test connector

— Frequency counter

- Printer

- If you do not have the filters specified bere, use those you have.
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MULTISKAN RC and MS SERVICE MANUAL

1. CHECKING THE SUPPLY VOLTAGES
Before switching the instrument ON check that the position of the voltage selector switch is
correct. For measuring points, see Figure 8-3.

Unom (V) Range (V)
+24 210... 280
+15 142 .. 1538
-+ 5 4.8 .. 5.2
—15 —-142 ... - 158
O MUSCU2
Figure 8-3

Measurement points on pch MUSCU2

2. MEASURING THE LAMP VOLTAGE
Voltage is measured from the lamp base.

A) Stand by voltage 107,69V
B) Measurement voltage with 340 nm :7.5.81V

Press "PARAM"-key and select 5 (PRINTER ON/OFF), press "ENTER"-key.
Select 1 (OFF) and press "ENTER"-key, Press "MEAS PARAM"-key,
Select 1 and press "ENTER"-key twice, Press "START -key.

Voltage is measured when the carriage is moving in.

See from this chapter item "LAMP VOLTAGE".

3. ADJUSTING THE DISPLAY INTENSITY
The display intensity is adjusted by trimmer R14 on pecb MUSCU2. See Figure 8-4.
The base battern has to be dimly seen. Lock the mimmer with locking lacquer,

__.>
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MULTISKAN RC and MS SERVICE MANUAL

4, SAVING THE FILTERS
Press "PARAM"-key. Sclect 6 FILTER WHEEL and press "ENTER"-key. When display asks
NR OF FILTERS 1 input correct number of filters you have in the filterwheel and then the
wavelengths of those filters. Place the filters in raising wavelength order into the filterwheel.

5. CHECKING THE SYNCHRONIZING

21 Retation of the chapper wheel
Connect an oscilloscope to circnit D29 pin 2 on pcb MUSCUZ2 and measure signal’s periodic
time T 5,1...5,4 ms. Adjust with mimmer R3 on pcb CHOPT-01 if necessary and lock the
trimmer with locking lacquer.

52 eckin : hronizin
Continnons measurement:

A) Press "CALC MODE"-key. Select 1 ADJUSTMENT and press "ENTER"-key. Select 9
CONT.MEAS. and press "ENTER"-key twice. Select GAIN 0 and press "ENTER"-key.

B) When measuring the signal of A/D converter from pin 14 (circuit D7 on pcb MACU2), the
measuring period has 1o be in the middle of the channel, See Figure 8-4. If the period is not
in the middle of the channel, move pcb CHOPT-0! so that the period is in the middle of
the channel.

Figure 8-4
Measurement point of the synchronizing
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351/352-100-X 1.0 °=.:2- Labsystems 8 23




MULTISKAN RC and MS SERVICE MANUAL

6. ADJUSTING THE CLOCK FREQUENCY _
A) Press "CALC MODE"-key. Select 1 ADJUSTMENT and press "ENTER"-key. Sclect 10

CLOCK FREQUENCY and press "ENTER"-key.

B) Measure the clock frequency (fck=32768 Hz) with a frequency counter from D28 pin 13
on pcb MUSCUZ. Adjust with trimmer capacitor C4 if necessary. See Figure 8-5.

MUSCU 2

Figure 8-5
Measurement and adfustment points on peb MUSCU2

C) Do not interrupt the program with "STOP"-key,

7. SETTING THE DATE AND TIME
A) Press "PARAM"-key and select § CLOCK SET.

B) Setthe date and time nsing the number and - ¢ keys and "ENTER"-key.

8. STORING THE SERIAL NUMBER
Press "CALCMODE"-key. Select 2 TESTS and press "ENTER"-key. Select4 REPROD.20M.
and press "ENTER"-key twice,
Type 352xxxxxxx (sce the numbers from the rear of the instrument ), Press "STOP™-key twice.

—>

Document Release , Section Page
ssi0x 10 "see~ Labsystems 8 2




MULTISKAN RC and MS SERVICE MANUAL
9. FOCUSING THE LAMP
A) Check that the filter and track cover are at their places.

B) Press "CALC MODE"-key. Sclect 1 ADJUSTMENT and press "ENTER-key. Select 3
LIGHT ALL and press "ENTER"-key. Select GAIN X (X=level where the readings are not
yet HIGH) and press "ENTER"-key.

Cy  Adjuost the distance between the lamp and optics so that the maximum value (>2000)is on
the display.

D) Check with GAIN © that the smallest channel valoe is over 350, If the value is lower than
350, check the components of the light path (larap, filier, fibre bundle, lenses...)

10. CHECKING THE A/D OFFSET
j_Q.l Adiusting the offset

Instroment must be warm, installed with a filter wheel and track cover.

A) Press "CALC MODE"-key. Select 1 ADJUSTMENTS and press "ENTER "-key. Select 2
A/D OFFSET and press "ENTER"-key.

B} Select 405 and press "ENTER"-ke-y.
C) Input "0" for "GAIN".

D} Adjustihe rimmerR12on pcb MACUZ toset the value on the right hand side of the display
to-40. After adjusting re-install the track cover and re-check the value,

102 Checking the light path

10.2.1 Minimum light
A) Select 6 LIGHT CHANNEL and press "ENTER"-key.
B) Select 405 nm and press "ENTER"-key.

() Selectchannels A(...H)and press "ENTER"-key. Select GAIN 0 and press "ENTER "-key.
Before selecting a new channel press "STOP"-key and "ENTER"-key twice. The lowest
channel value has to be 330. If is not, check the components of the light path.

1022 Checking the detector electronics (D/AC)

A) Select "3 LIGHT ALL" and press "ENTER"-key. Select filter 1 (34Q nm) and press
"ENTER"-key. Select GAIN 0 and press "ENTER"-key.

B) If the maximum value is over 350 on the display, carry out the following measurements,
otherwise go to the point C).

— Select GAIN 1(...7) and press "ENTER"-key. When selecting another GAIN press
"STOP"-key once and "ENTER"-key twice, COUNT-valug has to increase 180...400

COUNTS/gain step.

Document Release Section Page
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MULTISKAN RC and MS SERVICE MANUAL

~ 1f the COUNT-value is not sufficient when entering a new GAIN, D/AC (on peb
MACU2: D3) is damaged and it has to change.

C) Press "STOP"-key twice and lock the triromer on peb MACU2 with lecking lacquer.

11. ADJUSTING THE PRINTER (option)

A) Connect and oscifloscope to D7 pin 39 on pcb SKANFPRI2. Using trimmer R13 adjust the
~ periodic time (T) of the pulses. See Figure 8-6.

B) Lock the trimmer with locking lacquer.

N LAREL TIME (us) T
o« ) A %
ﬂ | B 17
o IEP j - C 70

Figure 8-6
Maagsurement and adfustment points on pch SKANPR[Z fron: the soldering side

12. TEST PROGRAMS
See from this chapter pages "Test programs®.

13. PROGRAM STORE TEST

MEAS.MODE - 1 ABSORBANCE
FILTER - 405 nm
BLANK - NO REAG.BLANK

132 Store the program:

A) When the instrumnent displays READY press "SAVE"-key and the instrument displays
PROGRAMNUMBER 1(...5). Press "ENTER"-key and the instrument displays ***SAV-
ING DATA***,

B) Check with "RECALL"-key that the program has been stored. If the program has not stored
the instrument displays "CHECKSUM ERROR". Otherwise it returns back to READY

state,

Document Release Section Page
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14. TEST MEASUREMENTS

141

142

Detergent with 405 nm
Press "PARAM"-key and select 6 PLATE ANALYSIS. Press "ENTER"-key and select 2
(ON). Press "ENTER "-key and it returns to READY state, Press "PARAM"- -key and select
2 PLATE MOVEMENT. Press "ENTER"-key, select 2 STEP MODE***) and prew
"ENTER"-key.

Place the detergent plate to the plate carrier and start the measurement by pressing
"START"-key.

Printing to the external printer by pressing "SEND ABS"-key.
#%%} Repeat the measurements with 1 CONTINUOUS MODE.

RESULTS:

DETERGENT : < (0.050 Abs  MAX/WHOQLE PLATE)
DELTA 1< 0.010 Abs (DELTA/WHOLE PLATE)
Accur I

Measure NDF-cassette with 1 CONTINUQUS MODE: Press "PARAM"-key, select 2 and
press "ENTER"-key. Select 1 and press "ENTER"-key. Press "MEAS PARAM"-key,
select 2 and press "ENTER"-key. Measurement is started by "START"-key.

RESIILTS:

COLUMN/MIN..MAX 4/ 2.0% or (L.00T Abs
COLUMN/DIELTA% 1< 2.0%

BLACK LEVEL 1> 3.1 Abs
Brecision 405 nm

Measure NDI-cassette with CONTINUOUS mode. Press "PARAM"-key, select 2 and
press "ENTER"-key. Select 1 und press "ENTER"-key. Press "CALCMODE"-key. Select
2TESTS and press "ENTER"-key. Sclect 4 REPROD.20M and press "ENTER "-kev. Edit
the serial number of the instrument and press "ENTER "-key three limes. Press "START"-
key. Printing is made by "SEND ABS"-key.

RESULTS:
PRECISION CV% 1< 1.0

Daocament R elease Section Page
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MULTISKAN RC and MS SERVICE MANUAL

Multiskan MS is equipped with adjustment . .. T '
programs described in the following text. First ( Testing and adjusting )
you must put a pin 4 up. "TADJUSTMENTS" o
and "TESTS" programs main menu is-entered o :
by pressing "CALC MODE"-key. Following (Bllilt*ill Adj. Pr ograms)
adjustment programs menu can be entered by :

selecting "ADJUSTMENTS" from the main

menu;

TRACK ADIUST
A/D OFFSET

LIGHT ALL

BLACK ALL

MIMA CHANNEL
LIGHT CHANNEL
BLACK CHANNEL.
LI.-BL CHANNEL
CONT. MEAS

10. CLOCK FREQUENCY

S L

wox oo~

Selection is carried out by pressing "ENTER"-key when the wanted program name is displayed.
All adjustment programs, except program 10, can be interrupted with "STOP"-key.
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MULTISKAN RC and MS SERVICE MANUAL

OPERATING INSTRUCTIONS
1. TRACK ADJUST
With this adjustment program it is possible to roughly adjust the positioning of the plate canrier.

"TRACK ADJUST" is only used to check that the positioning of the microplate is roughly correct.
During the test pcb MACU2 has (0 be removed. Always after removing peb MACU2 it'is
recormumended to check instrument’s detergent values.

NOTICE!  Bad detergent values can be resulted from either incorrect carriage positioning or
misaligned pcb MACUZ.

A) Select "TRACK ADJUST™ and press
"ENTER"-key.
LI SLIT OFF

A) Select "SLIT OFF” and press "ENTER"-
key.

B) insert the alignment plate in the track.

C) Select "COLUMN 1" and press The track goes to the place 1.
"ENTER"-key.

D) Check with the alignment pin. The alignroent pin must hit in the hole.

E) Select "COLUMN 12" and press The track goes to the place 12. |
"ENTER"-key.

F) Check with the alignment pin. The alignment pin must hit in the hole.
G) Press "STOP"-key. The track comes out.
H) Turn the alignment plate and perform
adjustments again from the point C).
12 SLITON

A) Select "SLIT ON" and press "ENTER"-
key.

B) Check with the alignment pin. The alignment pin must hit in the hole.

L3 Compiger Program

A) Perform a computer program Multiskan
Remote Test.

B) Follow the instructions in the package.

___>
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MULTISKAN RC and MS SERVICE MANUAL
2. A/D OFFSET
"A/D OFFSET" adjustment program is used to adjost the offset of the measurement signal,

A) Select "A/D OFFSET" and press
"EN’I‘ERI' kcy.

B) Install 405 nm filter, Make sure track cover
is praperly installed.

Cy Input "0" for "GAIN",

D) Adjust trimmer R12 on pcb MACUZ 1o set
the values on the right hand side to 40.
After adjusting re-install track cover and
recheck the value.

) Lock the wimmer with locking enamel.
3. LIGHT ALL
This adjustment program is used to check the highest and lowest light levels of all channels.
A) Select 405 nm filter.
B) Input "0" for "GAIN".
Values on the display illustrate the levels of the channels with highest and lowest light levels.
Ratio between levels shonld not be higher than two,
4, BLACK ALL
This adjustment program is used to check the highest and lowest black levels of all channels.
A) Select 405 nm filter,
B) Input "7" for "GAIN".
Values on the display illustrate the highest and lowest channel levels compared to the (-level.
Highest value should be below 300,
- 5. MIMA CHANNEL
This adjustment program is used to check the light and black levels of one channel.
A) Select 405 nm filter.

B) Select "CHANNEL" A-H.
tnput "0" for "GAIN".

Values on the display illustrates levels of the selected channel during light and dark measurement

period.
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6. LIGHT CHANNEL
This adjustment program is used to check the light level of one channel.

A) Select 405 nm filter,
B) Select "CHANNEL" A-H. Input "0" for "GAIN".

Instrument measures four times the light level of the selected channel and displays maximupm and
minimum values. Maximum and minimum values per channel should be approximately equal.

7. BLACK CHANNEL
This adjustment program is used to check the black level of one channel.

A) Select 405 nm filter.
B) Select "CHANNEL" A-H. Input "7" for "GAIN".

Instrument measures four imes the black level of the selected channel and displays maxioxm and
minimom values. Maximum and minimum values per channel should be approximately equal.

8. LI-BL. CHANNEL
This adjustment program equils pormal "CONTINUOUS MODE" measurement,

A) Select 405 nm filier.,
B} Select "CHANNEL" A-H. Input “0" for "GAIN™.

- Instrument measures four times the difference between light level and black level of the selected
channel and displays maximom aod minimom values, Maximum and minimum values per
channel should be approximately equal.

9. CONT. MEAS,
Instrument measures continnously all channels withoui calcolating the measurement resylis. This
program can be used to check functioning of the measurement operation,

A) Select filter 405 nm,
B) Input "0" for "GAIN".

1. CLOCK FREQUENCY
This adjustment program is used when the frequency of the REAL TIME CLOCK circuitey on
peb MUSCU2 is adjusied. Frequency determines the accuracy of the internal clock,

A) When instrument displays "ADJUST FREQ-KEY",
adjust the frequency on D28 pin 13 with trimmer
capacitor C4 on pcb MUSCU2 1o 32768 Hz.

Use counter to determine the frequency.,

NOTICE! Do notinterrupt the program with "STOP" key. If the program is interrupted with
"STQOP" key, the clock is stopped until this program is re-entered and interrupted
using other key than "STOP".
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MULTISKAN RC and MS SERVICE MANUAL

Multiskan MS is equipped with test programs . . N
described in the following text. First you must ‘ TeStlI_lg and adj usting )

put a pin 4 up. "ADJUSTMENTS" and

"TESTS" programs main menu is entered by : . .

pressing "CALCMODE"-key. Following test (Built-in Test Pr'og:rams)
programs menu can be entered by selecting - _
"TESTS" from the main menu:

RS-INTERFACE
KEYBOARD
STABILITY-6HR
REPROD. 20 M.
LINEARITY
PRINTER

FILTER ROTATION

A U S

OPERATING INSTRUCTIONS

I. RS-INTERFACE
This test is used to check the operation of the serial connection. Test checks transmitfreceive and
handshake lines. '

A) Tnsert test connector (pins 2&3 and
- 6820 short-circuited) to R5-connector,

B} Select "1 RS- INTERFACE" and press
"ENTER"-key.

Instrument should display "DATA OK" and "DTR/DSR OK" when test connector is inserted and
"DATA ERROR" and "DTR/DSR ERROR" when test connector is unplugged.

NOTICE! Inorder to check the handshake signals, handshake has to be set ON with switch
4 of the serial RS-232 switch bank in the resr of the instrument.

C) Repeat steps a)-b) vsing all selectable
Baud rates.

Test is terminated automatically.

—>
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MULTISKAN RC and MS SERVICE MANUAL
2. KEYBOARD TEST
This test is nsed to check operation of the keyboard.

A) Seleet "2 KEYBOARD" and press Instrument displays the first key to be
"ENTER" key. pressed.

B) Press the keys according to the display.  Next key to be pressed is displayed.

An audio signal is given when a key iy pressed and if the input is correct, test program displays
the next key in sequence.

Test is terminated automatically after the last key is pressed.
Test can be interrupted by pressing "STOP"-key.

3. STABILITY-0HR
This test can be used to check the stability of the instrument. It can also be used as a fault-finding
program to track down infrequently occurring malfunction,

A) Select "3 STABILITY 6HR™ and press

"ENTER"-key.

B) Enter instrament serial number, After each measurement instrument displays
user code and filter to be used. number of the measnrements and the time
Press "START". before next measurement,

Instrument measures the whole plate every 10 minutes for 6 hours,

Program calculates MEAN, MIN, MAX, DELTA, $.D., DELTA% and CV% values using the”
measurement results. After the instrument displays "TEST READY", values can be sent 1o an
external printer by pressing "SEND ABS"-key.

Test can be interrupted by pressing "STOP"-key.
4. REPROD. 20 M.
This test can be used to check instrument’s reproducibility over 2() measurements.

A) Sclect "4 REPROD.20 M." and press

"ENTER" key,

B) Enter insttument scrial number, Afier each measurement instrument displays
user code and filter to be used. the measurement number. Aftermeasuremetts
Press "START". instrument displays "TEST READY™.

Instrument measures the whole plate 20 times.

Program calcnlates MEAN, MIN, MAX, DELTA, S.D., DELTA% and CV% values using the
measurement results. After the instrument displays "TEST READY", values can be sent to an
external printer by pressing "SEND ABS"-key,

Test can be interrupted by pressing "STOP"-key. ;
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5. LINEARITY
This test can be used to check the lingarity of the instrument.

A) Select "5 LINEARITY" and press

"ENTER"-key.

B) Enter instrament serial number, After measurement instrument displays
user code ang filter to be used. “FEST READY™.
Press "START".

Program calculates deviation in absorbance values and percentages using linear dilution series.
After the instrument displays "TEST READY", values can be sent 1o an external printer by
pressing "SEND ABS"-key.

Test can be interrupted by pressing "STOP"-key.
6. PRINTER TEST
Printer test prints a test character set to the internal printer.

A) Select "7 PRINTER" and press Test character set is printed
"ENTER"-key.

Test can be interrupted by pressing "STOP"-key.
7. FILTER ROTATION

Tilter rotation test positions each fiter in ascending order starting from filter 1. Test can be used
to adjust the filter wheel positioning.

Ay Select "7 FILTER ROTATION" and "FILTER TEST" is displayed.
press "ENTER"-key.

B) Press any key except "STOP". Tilter number 1 1s positioned.
C) Press any key except "STOP", Next filter is positioned.

Upper row displays the filter which is positioned and the lower row displays the next filter to be
positioned.

Test can be Interrupted by pressing "STOP,
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C Séction 9 | )

( Power supply )
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1. TECHNICAL SPECIFICATIONS

1.1 INPUT AND GENERAL

Pararmeter Test conditions Min. Typ. Max. Notes
Working input voltage | Load=min to max 180V 230V 260V
range(s) Tamb= +10 to +50°C v 115V 136V
Working input input voltage=min to max 45Hz 50Hz 65Hz
frequency range
Inrush current fnput=260V, 50Hz 25A 40ms max

Tamb=25°C o
Input power input voltage=min to max 50W 100w | 150W L
Supplementary : ' 3,8A 2x3,5A/250V
overcurrent protection ‘ UL198G Time Delay
{fuses) _
Output hold time Input=

: (a) 230V, 50Hz 20ms
{b) 115V, 60Hz 20ms
: 1 toad=max

Leakage current line to | Input=250V, 60Hz ) 0,5mA
ground
Dielectric withstand 50Hz, 1 minute
voltage input to output 4KV

Input to groundichassis 1,5kV
Power factor (cos v) Load=typical 0,55
Efficiency Load=tlypical 75%

tnput voltage range Is selected by automatic line voltage switching cir.cuit.

1.2 QUTPUTS AND GENERAL

Parameier Test conditions Min. Typ. Max. Notes

Total output power Output loads within specs 3w 75W 116W Typ. value for

{load) _ Tamb=10 to 50°C reference only
: Input=min to max

Qutput OV is connected to case (chassis).

Al outputs shall withstand short circuit (one at a time).
Interruption of load connected to any single output shall not result in abnormally high voitages in other outputs,

The following test conditions apply to all cutputs untess otherwise specified:
(1) All other outputs carry their stated typical load

{2)  Input = min to max (both ranges)
{3) Tamb =10-50°C
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1.2.1 OUTPUT 1:5,1V

4N 3289 page 4/17

Parameter Test conditions Min. Typ. Max. Notes
Continuous output 0.5A 1,.5A 2,047 '
curent
Peak pulse current Repetative 20ms max 3A
Output voltage 5,00 510 5,20
Load regulation . 1%
Line regulation +0,5%
Ripple voltage
-RMS 10my
-Peak {o peak 100mV
Short circuit current {Temperature fimited) <4A
Output voltage limit - 7.2V
Rise time to 5,0V lout = 2A 100ms
. Input = 90V, 50Hz
Temperature drift 0,02%/°C
Capacitive load > f00uF
Cutput impedance 6Gmohm/
© 200Hz
1.2.2 QUTPUT 2: 6,8-8,0V
Parameter Test conditions Min. Typ. Max. Notes
Output voitage lout = min to max
Vout= Bin x 0.4V+6,8Y | V control 5,8V 8,0v Linear to
Bin=00...11 AT +50mV
“0" < 0,8V
Continuous oufput 5A 8A 7A Halogen lamp "
current
Qutput voltage limit 11V Transzorbdiode
Qutput settfing time lout = typical tms Between steps
(to 1%) o .
| Line regulation +0,2%
Load regulation +0,5%
Ripple voltage .
-BRMS 100mV
-peak to peak 100mv
Shert circuit curent BA
Control input CMOS-TTL-compatible
Temperature drift C,02%/°C
Capacitive foad > 100uF

8in-control input open = output 6,8V

fitle: OOCHIRJATVOHIEKIR RNG259. DOC
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1.2.3 OUTPUT 3: 24V

4N 3269 page 5/17

Max. ' thes

Parameter Test conditions Min. Typ.
- Quiput voltage : 23,0V 24,0V 250V
Continuous oufput 0A 1A 1,6A (peak 7A)
current
Load regulation 2%
Line regulation 0.5%
Ripple voltage
-RMS 20mv
-peak to peak 150mv
Shart circuit current 5A RMS
Qutput voitage limit 34y Transzorbdiode
Capacitive load 100uF
Rise time to 24V 200ms | 10-90%
1.2.4 OQUTPUTS 4 AND 5: +15V
Parameter Test conditions Min. Typ. Max. Notes -
Continuous output £20mA +150mA | +200mA
current
Output voltage 14,2 15V 15,8V
Load regulation +1%
Line regulation 1%
Temp. drift +°C
Ripple voltage
-RMS 10mv
-peak to peak S0mv
Short circuit current 1,5A
Cutput voltage fimit 18V Transzorbdiode
Capacitive load 100uF
Rise time to +15V 100ms 10-80%
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2, WORKING PRINCIPLE
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Figure 1. The block diagram of IPS 33.

2.1 INPUT

There are input filter, varistors, rectifier with autamatic line voltage switching circuit (friac), inrush current limiting
circuit (NTC) and the current limit in the input section. The compenent refer to schematic diagram, parts layout
and parts list. '

The input filter and varistors {R4, RS) fiiter and cut the possible overvoltage, which occur in the mains network,
When the power supply is connected to the mains, the NTC-resitors (R3, RB) limit the current. The automatic line -8
voltage switching circuit selects with triac the doubler or bridge circuit depending from the fine voltage (115/230V).

-

it

2.2 OUTPUTS

There are many output voltages. Different outputs are connected together by magnetic (connect to same
transformer T2).

The device contains a feedback circuitry, which measures the +24V output voitage. The measuring element is a
shunt regulator (N7), which has an internal reference vollage of 2,5V, The voltage information is then fed to the
control circuit through an opteisolator N3, which separates the primary and secondary side galvanically from each
other.
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The output of 6,8-8,0V is made from +24V voltage with DC/DC-converter. Output follow's the bin-control input
between 6,8-8,0V. The feedback circuitry is N8. There is output voltage limiting transzorbdiode V37. Resistor R53
measures current, There is used the linear regulators in the +5,1V and +15V oulputs because of the cutputs are
stable enough and the short-Circuit current is lower.

3. CONNECTORS

X2
0| oo
X2-X3
X3 AMP 6,3mm
|:| +6,8-8,0V
X4-X6
Molex 5566-NA
X4 (Zpin/8pin)
+24V 12 by GND
X5
+24V 12 h GND
X6
+24Y 7 1 GND
LAMP CTR 118 2 LAMP CTR 2
A5V 9 3 GND
+15V 10,4 GND
- #51V 15 GND
+5.1V 12 6 GND

filer ADOCIKIRIATYOHJEKIRMNI26S.00C
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IL-Power Oy

7. PART LISTS, ASSEMBLY AND POWER BOARD

IL-PCOCWER OY

PARTS LIST

4N 3269 page 12/17

08.10.96+V21-1

IL350%6

100

110
11s
120
125
130
135
140

* F * % O ¥

*

IL90057
*
ILa1242
TL81243
IL52520
IL.81245
IL&0415
IL&e0210

IL60205
*

&
L

ILs1i220
IL&11z20
ILei1z00
IL75944
IL70057

TL&83450

IL70415

Drawing number:
25.7-%6 KT
Tark./ Hyv. Insp./ Appr

Csal/Parts list: 4A2857.2
Vikatestit: 4N3180C
Assembly: 3H3Z01

POWER BOARD IPBS 393 IL-POWER OY

BOTTOM PLATE  3E 2858.1 IPS93
COVER PLATE 3E 2859.1 IPSS93
MAINS 2-p black/1/4,8mm Molveno A412
EXTRA COOLING 4E 2861  IPS93
SCREW LK M4x10 Zn
SCREW LK M3x8 2Zn
SCREW LK M3x6 Zn
9:2kpl RISTIU.RUUVI M2,9x%
8, TULLUT Xin MUKANA
9:2pcs SCREW M2, 9x8 (X1}
WASHER M4 ' DING798
WASHER M3 DINE798
NUT M4 DIN 934

GND-CABLE 4J 3056.2 IP592
TYPE PLRTE IP59%3 4N3152
GNDP-STICKER 10x10 mm ELFVING

FUSE LABEL 2x T 3,5A

1.00
1.00
1.00
1.00
l.00
6.00
19.00

BCS

BCS
PC3
PCS
BCS
PCS
PCs
PCS

CSA

W h kW N

gl

fila D OCKIRIATIOHJEKIR JN1269.D0C
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IL-POWER OY ' PARTS LIST ‘08.10.96*\!21'-1
IL90067 TEHOKORTTI IPS 83
Drawing number: Date:

* 14.10.199%6 1la

* Osal/Parts list: 4A285%6.2

* Schematic diagr: 3C2862.1

* Parts layout: 3D2863.1

e

* Tdssd luettelossa CSA/UL-

* merk.osia ei saa korvata

*

muun tyypp. (valm.)osilla
*

100 IL80205 PCB  IP263.1 IL-POWER OY 1.00 PCS 1 UL
4
110 IL10365 MF-RESISTOR 100k 0,6W 1% 2.00 PCS RL,2
115 IL1i502  NTC-RESIST 5SRO 3A D504C5 2.00 PCS R3,5 CSA
120 IL11616  VARISTOR SIOV-510K130 SIE CSA app- 2.00 PCS E4,5 CsAa
125 IL10315 MP-RESISTOR 39k2 0,6W 1% 4.00 PCS R7-10
130 TIL10335 MF-RESISTOR 61k9 0,6W 1% 2.00 PCS RI11,12
135 IL10025 MF-RESISTOR 10RO 0,6W 1% 4,00 PCS R13,14,38,45
140 ILLOCO0  MF-RESISTCR 1ROC O,6W 1% 2.00 BCS R15,16
145 IL10282  MF-RESISTOR 1Rk7 0,6W 1% 4.00 PCS R17,20,64,867
150 IL10405 MP-RESISTOR 473k 0,649 1% 1.80 PCS RLB
155 IL10410  MF-RESISTOR 562k 0,6W 1% 1.00 PCS R19
160 IL10560  MOKS-RESISTCR 10k0D 2W 5% 2.00 PCS R21,22
165 IL10360  MF-RESISTOR 90k9 0,6W 1% 1.00 PCs R23
170 IL30L15 MP-RESISTOR 392R 0,6W 1% 2.00 PCS R24,29
175 IL10245 MF-RESISTOR 9k09 0,6W 1% 2.00 PCS R25,69
180 IL10080  MF-RESISTOR 1i00R 0,6W 1% 4,00 PCS R26,35,36,58
185 IL10020 MF-RESISTOR 150R 0,6W 1% 2.00 PCS R27,54
190 IL10195 MF-RESISTOR 3ks65 0,6W 1% 1.00 PCS R28
195 IL1012% MF-RESISTOR 562R 0,6W 1% 1..00 PCS R30
200 IL1Q0375  MF-RESISTOR 150k 0,6W 1% 1.00 PCS R31
205 IL10178  MF-RESISTOR 2k43 0,6W 1% 1.00 PCS R32
210 TL11520 NTC-RES.10k0 1W Philips 232264262103 1.00 PCS R33
215 IL10015 MF-RESISTOR 4R75 0,6W 1% 3.00 PCS R34,51,77
* ' R%1 AS FERR.HELMILLA/
* : R51 ASS.WITH FERR.BEADS
230 IL10790 WIR.RES.G680R 3/6W C3A/CW2 C3A/0W2B ©1.00 PCS R37
235 IL10105 MF-RESISTOR 274R 0,6W 1% 1.00 PCS R39
240 ILL0145 MF-RESISTOR 1k00 0,6W 1% 5.00 PCS R40,43,44,4%,59
245 IL10220 MF-RESISTOR ©5k62 0,6W 1% 2.00 PCS R41,70
250 IL:10100 MF-RESISTOR 221R 0,58W 1% 1.00 PCS R42
255 IL10160 MF~RESISTOR -1k50 O,6W 1% 3.00 PCS R46,60,74
260 IL10370 MF-RESISTOR 121k 0,6W 1% 1.00 PCS R47
265 IL10240 MF-RESISTOR 8k25 0,6W 1% 1.00 PCS R48
270 IL10275  MF-RESISTOR 16k2 0,6W 1% 1.00 PCS RS0
275 IL1Q060  MF-RESISTOR 47RS5 0,6W 1% 1.00 PCS R52
280 IL10905 WIR.RES.R022 4W 350-8 Wit Witrohm 1.00 PCS R53
285 ILi017% MF-~RESISTOR 2k21 0,6W 1% 1.00 BCS R55
290 IL10068 MF-RESISTOR 61R9 0,6W 1% 2.00 PCS RS56,57
295 IL10210  MF-RESISTOR 4k75 0,6W 1% 1.00 PCS R58
300 IL10190 MF-RESISTOR 3k32 0,6W 1% 2.00 PCS Ré61,72
305 IL10270 MF-RESISTOR 15ke 0,6W 1% 2.00 PCS R62,66
310 IL10250 MF-RESISTOR 10k0 0,6W 1% 2.00 PCS R63,65

file M DOCKIRJANOHIEXIR MN32569.00C
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315
320
3zs

355
360
365
370
375
380
385
380
395
400
405
410

420
425
420
435
440
445

450

455
460
465
470
475

485
430
495
500
505
510
515
520
525
530
535
540

550
555
560
565
570
575
580
585
550
595
600

ILL10285
IL11118
I7.10120

1120776
IL20725
IL20700
IL20765
IL23565
IL20510
IL20740
IL20020
IL20040
IL20120
IL22613
IL20170
*
TL22614
IL20810
IL20152
1120178
IL20045
IL20898
1122809
1120625
IL22528
IL20016
1122803
IL20060
*
IL20215
IL22526
IL20055
IL20870
IL20035
IL20000
IL20230
11200605
1120808
IL20030
IL20185
1120130
*
IL31122
IL32400
IL30158
IL30132
IL32555
IL31210
IL31110
IL32040
1031030
IL32030
IL31220

MF-RESISTOR 20k0 0,6W 1%
TRIMMER 1k 25 turns stay
MF-RESISTOR 475R 0,6W 1%
R76: EI AS/ NOT CONNECTED
R78: KYTK.LANKA, FERR.HELM
+KCR.PALAT / CONN.WIRE,
FERR.BEADS+RISING PEACES

X-CAPACITOR 680n/250Vac MMX Evox
MET.PAPER CAP. 1n0/4C0VacWKO 102 MCPC
Y-CAP.In50/250Vac PMEZ71Y PME271Y41S
X-CAP. 220n/250Vac PME271M622
EL.CAP 470u/250V KMH NCC
POLYP 0QulS/400V
X-COND.10n0/250Vac RX 15
POLYEST.CAP. 10n0/63V MMKQ35 EVOX
POLYEST.CAP. 100n/63V  MMKOS EVOX
CER.CAP.100p/100V PHI €81
EL.CAP. 100u/35V SXE NCC
CER.CAP.  100n/50V 8121N
C64,70,72
EL.CAP. 220u/35V
POLYP.CAP. 2n20/63V DFRS
CER.CAP. 1n00/50V 8121N
CER.CAP. 330p/100V 8121N 8121N X7R

PMR Evox

SXE NCC

POLYE.CAP. 220n/63V MMKOS
POLYP.CAP. in00/630V . FKP3 WIMA
EL.CAP. 1000u/35V LXF Ncc

POLYE 1u00/63V MMK?7,5 EVOX
EL.CAP 470u/40V EKR Roede
POLYEST.CAP. 4n70/100V MMKQOE Evox

EL.CAP.15Q0u/16V LXF Ncc
POLYEST.CAPD. 1ugQ/50v  MMEKOS
C38,68:EI AS/NOT CONNECT
CER.CAP, 220p/400V RIZ606 ROE
EL.CAP. 220u/40V EKR Roederstein
POLYEST.CAP, 470n/63V  MMKOS EVOX
POLYP.CAP 220p/630V KP173
POLYEST.CAP.  47n0/63V MMKOS
POLYES .CAP 1n00/63V MMKOS
CER.CAP. 1n00/400V RI1Z607
POLYES.CAP.2n20/63V MMKOS
POLYP.CAP. 1n00/63V PFRS
POLYEST.CAP. 22n0/63V MMKOS5 EVOX
CER.CAP. 47n0/200V 8121N X7R
CER.CAP.1u/50V 20% SR X7R8121N

EVOX

EVOX

DICDE 3A/800V 1NS407
TRIAK,8A/600V AVS10CBI ST
ZENER 51V/1,3 W ZPYS51 ITT
ZENER 15V/1,3 W ZPY1iS ITT
FET ORBS5/500V IRF840 N-ka
DIODE 1A/600V BYV26C PHI
DIODE 2A/1000V BYWS6 PHI
TRANSISTOR 0,5A/45V BC3a27
DIODE 1A/30V BYV10-40
TRANSISTOR 0,SA/45V BC337
DICDE 2A/150V BYV27-15(

11 DQ 040

1.00
1.00
1.00

1.00
2.00
2.00
1.00
2.00
.00
.00
.00
.00
.00
.00
. Q0

I Y

.00

-

. Q0
.00
.00
.00
.00
.00
.00
.00
.00
.00

H U H W b ods b

.00
.00
00
00
.00
.00
.00
oo
ao
.00
.00
.00

.

kR R HRERHRRB WD @&

co
.00
.00
.00
.00
.00
.00
.00
.0¢
ey
.00

.

N I N N S IR S IR N RN

ao

4N 3269 page 14/17

PCS
BCS
PC5

PCs
PCS
PCS
PCS
PCS
PCS
pCs
PCS
PCsS

PCS.

PCS
BCS
PCS
PCS

PCS.

BCS
PCS
PCs

PCS

PCS
PCs
PCS
PCs
pCS

PCS
PLE
pCs
PCs
PCS
2Cs
pCs
pCs
BPCS
PCS
BPCS
pPCS

PCs
pCs
BPCS
PCS
PCS
PCS
PCS
PCs
pPCs
PCS
PCS

R71

R73

R75

cl Csn
C2,13 CsA
C3,4 CsA
C5 Csa
ce,7

cs

C%,74,75 csa

¢lo0,11,21,22
Cl2,43,45,53,69
Cl4

C1s
Cl6,17,30,63,

C18, 46,47
C19

©20

23,52
C24,42,44,62
€25
26-28,54,85
£29,35,56.

31

c3z2
C33,34,37,59,60
C36

Cc3%
C40,41
C48,49,61
C50
C51
57
<58
CE5
Ceo
ce?
C71
C73

V1-4
V5

Ve
v7,8,11,12, 34
V9,13

V10, 14
V15,26,47,48
V16,19,42,46
V17

V18

V20-22,38

-

fila: D OCUCIRJATVOHI EKIRIINIZG.DOC
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IL.-2POWER QY

675
680

690
695
700
705
710
715
720
7258
730

740

750
755
760
785
770

7840
785
790
795

805

810
815

83¢
B35
840
B45
B850
855

In3l420
IL305K32
IL3141¢0
1L30421
IL31230
IL30428
IL301l48
IL32512
IL30515
IL30020
IL320%90
IL30038
IL3ioio
W
IL32010
i1L30108
*
IL36808
IL35240
IL36030
IL35175
11.35130
IL351860
IL35195
1L352140
IL50145

+*

IL48102
+*
IL46044
IL48002
IL41300
IL45564
IT45641
*
ILS2630
IL5512¢
IL55532
IL55540
*
IL75951
IL753952
IL56995

*

L

IL569%¢
ILS0352
IL81244
ILB81068
ILe5210
ILE5015

*
*
*

PARTS LIST

DIOP 2x10A/150V BYV3I2-150
T.DIOD 30V/1,5kW 1,5KE320A
DIODE 2x20A/45V 20CTQ045
T.DIODE 6V8/600W PEKESVS
DIODE 3,51/150V BYV28-150
T.DIODE 18V/600W DEKE1BA
ZENER 30V/1,3 W 2PY30 ITT
FET OR0O50/60V IRFZ34 IR
T.DIOD.11V/1,S5kW 1,5KELlA
ZENER 6,2V/0,5 W ZPD6,2 ITT
FET N- 0,8A/60V BS170
ZENER 15v/0,5 W ZPD15 ITT
DIODE 200mA/75V 1N4148

V49,51 ;EI AS/NOT CONNECT
TRANSISTOR 0;1A/45V BC547
ZENER 4,7V/1,3 W 2D¥a,7 ITT

LIN IC AVS1ACPGB ST
LIN IC UC3844N Unitrode

OPTOCOUPLER  SFH 601G-2

LIN IC LT1085CP 3a/adj pes
LIN 1,5A/15V pos LM7815CT

LIN 1,5A/15V neg LM7915CT

LIN IC 0,1A/adj TL431CLP

LIN IC UC3524AN Unitrode

FUSE 5x20-3,5A-T CSA Schu FSD 0034.39

CHQKE 2x6,8mH/2A BB2724- J2202-N1 Sie
1L2: OIXKOSULKULANKA/JUMPER

CHOKE EF25/IP591, 4M1837 IPSSL

CHOKE 3,3uH/7A DS4/15 Vogt

FERR.TUBE 2x28B 0562-200

TRANSF .EF20/DPAOLB, 4M1922

TRANS.ETD44/IPS93, 4M3150

DEVICE HEADER GSP1.3501.1
CONNECTOR 6,3 mm PK/S BAbiko 12523
CONNECT.2-p/PK 5566-NA Mo Molex
CONNECT.12-p/PK 5566-NA  Molex

X7: BI AS/ NOT CONNECTED
WIRE 1 AND 2  4J3148.1
WIRE 3 AND 4  4J3149.1
PINCONNECT.2< 54mm 40p str

J5-8:EI AS/ NOT CONNECTED

JUMPER PL1U-0,8 Perlos
FUSEHOLD.5x20 3101.0050 FEG5 Schurt
COOLING PLATE 3E 2860  IPS593
COOLING ANGLE 4E 1363.1 664E13630
CLIP TO220 BREAD 56364
GLITT.PL.16x21 TO220 %6369 Philips

B:RISTIU,RUUVI M2, 9%8,TU-

LEE X1:n MUK, 2kpl KAYT,

LOPPUKOKOCONPANOSSA.,

2.00
1.00

1.00
1.00
1.00
1.00
1.4Q0
1.00
1.00
1.00
2.00

1.00
2.00
1.00
1.00
1.00

1.0¢
2.00
2.00
1.04Q

2.00
2.00
3.00

1.00
2.00
1.00
1.00
14.00
10.00

4N S-0Y page 10/17

08.10.96+%v21-3

PCs
PCS

PCS
PCS
PCS
»CS
pCs
PCS
PCS
PCs
PCS

PC3

PCS
PCS
PCs
PCS
BCS

PCS
PCS
PCS
PCS

PCS
PCS
PIN

PCS
PCS
PC5
PCS
PCS
PCS

. V28,29,35

V30,31
v3z

v3i3

V37

Vis

V490

V4l
V43-45,53

v50,52
V54

N1
N2
N3
w4
NS
Ne
N7
N8
Fi,2 CSA

L1

L3
L4,5
Le
T
T2

X1 CsA
X2,3

X4,5

X6

J1,2

J3,4
J5

CSA

R L) BN TR )

e ADOCUIRIATGHIJEKIRIMHAZEI. D0OG
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&*
*
w*

830 IL60905
B35 IL53500
900 If.53455
905 IL42000
310 IL70%00
815 IL70452
920 IL53570

8:2x SCREW M2, 9x8 BELONGS
TO X1. 2pcs ARE USED IN

ASSEMBLY
SCREW M2,9%x6,5 Zn
SILICON COMPOUND TGAS
SPACER PKR40

Perlos

4N 3269 page 16/17

6.00 PCS 9
0.00 10
44.00 PIN 11

FERRITE BEAD 3B 3,5mm 4330-030-321 4.00 PCS 12

SERIENUMBER STICKER
TESTED-label PDL47
SILICON GLUE ELASTOSIL

5x16€, Sum

E41

1.00 PCS 13
1.00 PCS 14
0.00 15

L T AT MR A L e L AL e e e e e ek e e T T e e e T T AR A e e e e s T EE RS A M e MR v A e e

gt

Tk

RS

.
g
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8. TROUBLESHOOTING AND REPAIR PROCEDURES

1. You must study the working principle and the block diagram.

2. If device blows the fuse, you must measure with a resitormeasurement varistors R4 and RS, diodes V1-V4,
capacitors C8, C7 and fets V8, V13. Check the line voltage selectors triac V5.

3. Ifthere is no short-circuif, check control IC N2 and feedback ICs N3, N7.
4. If all outputs have gone, check voltage over C8 (2 280Vdc). Ifisn,t, check the circuits of supply voltage.

5. The short-circuit of output can be checked by feed voitage from a current limit power supply. When a output
loads the power supply, check the capacitors, diodes and transzorbdiodes of the output.

6. If +5,1V, +15V are gone or are too high, then 3 problem is in the linear regulators or ambfent components of the
regulators. Check transzorbdiodes V27, V43 and V44,

7. When the output 6,8-8,0V has gone, check DC/DC—converter IC N8, transistor V33 and diode V36. Check also
V37, V40, V42 and V46.

file: ADOCIKIRJATGOHIERIR/MNIZE9.00C
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COVET PREL 1n v toriemsimescsanseim e cascas covnsa st ssuvansbsesssasors vevansasss semesss vt suavasasas 1
Contenis .. Cescaree et iE(Euasase TR R IORS IR AR E e R paara1eO . i
Track cover groundmg WILE cuossecesramamssnsiasnons 347 O2-T oiviersnnasiressnosasans 3
POWED CADIE vt ssisn i ssnnnesncsninans 34703 cvirscrncersannaeirinas 4
Filter motor CABIE ....oomererrcerscasenanecmenssanes BAT-04-] . roceccmamansnsanoncariense 5
Faan 3556NDLY ....oenmnaeinssuonsmnsnns vsovsossssssocammanas FT0G-T oocseeinervnceinaosinea &
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MULTISKAN RC/MS/EX SERVICE MANUAL

( | Spare pafts ._ )

(" RC main parts )

POS. JTEAS CAT.
1 RC Lop cover assembly ... IncLitems2-6 ..o 240771240
2. Topcover RC ... oo oo, PO e e LI 180680
3. Frontpanel RC .o PO e 15271720
4. Upper hinge ..o PO 1. 1044831
LIRS ~YTE%) 1 C-ROOTOUSRIONS -X ¢ 1 HESUTO OO 1123170
6. Ground Wire .....ooooeovee v ereveeee PEL L e e, 23073830
7. TrcK COVEL (ZICEI) Louoiiiieiee e cteee et se ettt ens rmr et venssa s 2806021
8. Lampeoable ..o e et 2304900
9, Track plate assemblv ..o Seepage 10, e 2102810
10. Power supplyunit SRI24T00 . ..o 2103911
11 Famassembly ... v 2103900
12, PehMUSCURCDT i eee e 2004150
13. Programset MUSCURC ..o e e vimressssmesnnnd 136775100
14. Cableholder ..o, R b e r et s bt e saraes 0500520
15, Cable BOMIET et ea e ettt e (300780
16. Rubber feet ..o, et et et ar e e s s aesarrnre s 1090050
17. CAbE BOMIET .. ovvves e et e et e e emareeercas e b b v b e et nnneeaatrenten e 0300710
I8 MAINTTALIC ..o v ririariims s e e s e s s e e esbeesssrasbrsaesesaantes saens 1116624
29 Power supply cable .o VTP 2304950
20. Fuse 3.3ASIoW SN0 . 1210950
2% Lowerhinpepiece ............... vt et e e 1044841
22 HIREEDIN Lot e e et bt a et er e a e 11070120
23 Rockingring2 32 ..o e 0222180
24. Cover FASIERING PHECE ...t .iee et e cee i ans 11271340
25. Warning" JaBel ... et e 1113530
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MULTISKAN RC/MS/EX SERVICE MANUAL

( | _'Spa.lz'e_ .p'érts‘ - )

C MS!EX n"iait_n. parts )

POS. ITEM 0 ¥
1. MS top cover assembly ..o Seepape 8. 240 71250
EX top cover assembly ..oencininnen Betpage 8. 240 71938
2. Grovnd wire ........cc........ JUITUROIN PO L 2304170
3 Track COVET {BIOONY .. oiiirii e e e cus b e s e 2806021
4 Lamp Cable....ccoivuriiiiiriririn s et nr e anen e e e 230 4500
3. Track plate assembly ..o, Seepage ... 210 2810
£. Power supply nnit SRI24I00 ..o e 2103811
7 Fan asSeMbLY ..o e 210 38900
g Pch MUCEN-GZ ..., S e e, ISUOR RN 200 3710
g Cable HOMET oovvveev it 050 0520
10. Cable holder ... s e 050 0780
198 BRUBBET TEB1... 0o oottt ettt st et a s © 109 00350
12, b1 HOLHET . ..o creiiees et a e es b ssae s rensae e aeraneas 0350 0710
13. o8 T3 11 SO OO O TP 111 6624
i4. Power supply cable ... e e 230 4950
15. Fuse 3.5A 8low SX20 .o e 121 0950
16. "Ground” 1abel o e 152 0090
17. Lower RIARE PISCE ovivieereir it s arcanis e st enss g aenae s 104 484t
18 HERZE DIl oot s s e e 110 70120
19. Locking Ting 2.3 7 i i e 022 2180
20 Cover fastening pigce .. ... s 112 5680
2L AWarning” label ... e eee. 111 5530
Al Prisgher OHION .. ..o rercecrnnnneaeeenss S2@ PAZE 8
Al Paperroll shafl ... PO A 104 2220
A2, Thermal paper MIP201/58 mm ... ... POA i, 16D 0510
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FOS.

10,
11,
12,

I3
4.

I3,

Al
AL
Al
Ad,
AS,
A6,
AT,

MULTISKAN RC/MS/EX SERVICE MANUAL
C Spare parts )

( MS/EX top cover as.sembly )

ITEM CAT.

Keyboard film MS .. ... ... e tah e Aee e eAEE e aeertee s eaaareeis sresenn s mnresreanes 120 5310
Keyboard film BEX ... e 120 5490
Frontpancl MS ..o vreen s s e 152 7730

Front pancl EX ..ottt estee st b e et ee s 152 8G000

Top cover, while ... s 104 6375
Covering plale ... 1046367

Pcb MUSME-OF (w/0 HPROMSE) ..o cecerecconvcrne e s cnn e 200 2820 1)
Peb MUSME-02 (w/0 EPROMS) ..o s, 2004370 )
LCD N URIL .ot er e cemer e re bt et s rvasenesasses s s ssae 230 5380

Peb MIISCT2A (w/a BEPROMSY oo, 2003561 1)
Pcb MUSCH-03 (w/o EPROMS) ..., et b et ety ey amnanpens 2004380 1)
Pob MUSCU-04 (3870 EPROMS} ..o arrrenr e sars e veamenss 2004420 4)
DISPIAY WIBEOW...eeevimrrvivre i secnea bt eb s e ch et s se s st 101 1750
Priner plate ... et et i1 6361
TIPPer HINES . ..o neeenene 1O 4831
NUEPIAIE i e s 1123170
Keyboard assembly ..o evnnee Inciitems 13 - 15 ... 210 3840

Peb NAPSUZ ... PO 12 e, 200 3570
Keyboard support plate ... ... ..o PO o, F11 6241
BPACET .t iviscecieaeaecrascemrerne s senenesni e PO 12 eiervnnren, 104 6300
Printter 0pLOn. e Incl itcms Al - AT

Paper roll shall .......... e e s Scepags ..o 104 2220
Thermal paper MTP20L/58 mm ... ... See page 3..ooovrveeennn, 1600510

Paper roll retainer, left ..o, PO A .o 104 6350

Paper rofl retainer, right....................... PO A . 104 6351

Paper clller o W PO A e, 104 1470

Paper guide ... PO A e 101 1360
SKKANPRI? assembly ....ccoocorecvmricnricnns PO A e 240 6061

1) Multiskan MS to ser. nr. 352010051,

2} Muttiskan MS from ser, nr, 352010052 and all Multiskan EX.
3) Multiskan MS lrom ser. nr. 3520106032 to ser. nr. 332011494,
4} Multiskan MS from ser. nr. 352011496 and all Multiskan EX.
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MULTISKAN RC/MS/EX SERVICE MANUAL

TRACK PLATE ASSEMBLY
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POS.

e A P

16.
17

Bi.

MULTISKAN RC/MS/EX SERVICE MANUAL

( Spare pﬁirfs o ) )

LTrac’k plate assembly )

FyyoY ZAT.
Detector asscmbly ... e 2103992
Detector NOUSINE ... s s 104 6332
Optic assembly ..oococrviiciniiincininns Seepage 12 ... 21038%Q
Track assembly ......cccooivvriviveininrriiinnn Inclilems5-15 ........... 2102820
Transfer raif support (lef®) ... ... PO 104 0079
Freewheel .....oooovveiriieeiceci e PO oo 24070950
"Camtion!" 1abel ..covvvriecrrvercrrrrenrorans PO.4 i, 152 0010
Reflection preventinglabel 1.................. PO i 101 1120

Reflection preventinglabel 2. .. PO4 o 1011130
Trackmotorassembly ... PO4 ., 2102500

Transfer rail support (right) ...............c.o. POd o icrcenviin 10406076
Carriageassembly «....cov oo PO e, 240 70930
Tooth belt tensioner ... .. POI2. . 240770040
Trasslorrail e POV L1000
Trackplate ....o.oocovvennieirer s PO e 1118011
PebMOTCUAQT Lo PO .eccririnnicanes 200 2890
Reflaction PEOLECION ...oovevee e ee e er s st s e asnn e e 111 80650
Fibrebumdle ..o e e . 2402151
Fibrebundle (TV-0ption) ... ..o s s e 2403522

Agglutination option
Pin hole shutter assembly ... POB ... 24070960

Document
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MULTISKAN RC/MS/EX SERVICE MANUAL

OFTIC ASSEMBLY
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POS.

il A

26,

MULTISKAN RC/MS/EX SERVICE MANUAL

¢

)

Spare parts

( | Optic asé'embly | )

ITEM

Lamp BVIA0W e e e e r s e
Fibre bundle oo Sce page 9

Filter wheel assembly (w/o filters).... ..... e a et e ta e an bt s
Optic assembly ... Incl items 5 - 27 .o,
Chopper wheel assembly .....coocovivvninne PO. 4.,
Peb CHOPT-01 .oevviiii i PO 4o
Chopt motor assembly ..., PO 4
WARNINGY Tabal i PO e
LAZIE COVRE oo PO d i
SUPDOTLEL ..o eoeeeeeeeesreneeeeeresesren e PO 4 oo,
Lens assembly ..o PO 4 i
Lamp fame s PO 4
Fibre bundle fastener ...................... PO 4. e
Main installation plate .........cocooeevns PO
Eamp [rame insiallation block ... . PG4 ..
End plate, front........ e PO e
Chopper motor fastener ... PO 4 e
VIV-Mirror Casitie COVET vvvrnnrinennns PO. 4,
LEAT {1114 {1 OO PO i
UV-mirror installation block ................ PO 4 s
TV-mirmor casing ..., PO 4 i
UV-mirror spring assembly .. PO 4 . ..
MABNEE .ot e PO 4 s
Ball Bearing .......ccoveevreeriniiinieninininie PO 4.,
Filter stot assembly... ... Incl iterm 26 ...

Endplate, raar ...l POCIE

Filter motor assembly .....ooocovevvvrrennens PO. 4

CAT.

- 240 6620

240 71230
2103890
24070110
200 3680
210 40000
£11 5430
111 6290
11070130
240 70100
EL9 0810
112 70350
£i12 70270
E12 70360
104 2021
112 70430
112 1140
143 0003
£12 70340
FE2 70320
240 2200
129 0040
114 0150
280 3040
104 2011
2103940
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MULTISKAN RC/MS/EX SERVICE MANUAL

( Spare parts

)

(Electrenic components)

POX. ITEM CAT.
I. FUSE 3.5 A e e e e et s 121 0950
2, Batlery Renata 3VI950MAR.....ccovrvinevceciccinseesen e erneccaies. LA 03180
3. Driver UCNSBO4B ..o ittt aann 136 5270
4. PAL MUSME-DL . ... et e e aae s e e 136 77150 1)
LN GAL MUSMEIZ ettt eme e enent e s ve et e 136 77690 3)
6. GAL MUBME-O2Z .. oeoiiii et s inen s sb s s erars s 136 77691  4)
7. ProgramsctMUBCURC ... e cvssnnie e 13677500 1)
R. EPROMMUSMEPRIMSCT i e 13677510 )
9. EPROMMUSMEPRIMSCL ..., SRR s 13677650 3)
10. EPROMMUSMEPRIMXC] ..o e e 136770651 4
1L EPROMMUSMETSTMSCL ... e arrinenne 13677520 2
2. FEPROMMUSMETETMSEC oot 13677660 3)
13, BPROMMUSMETSTMXCL .o 13677661 4
4. TRAEEAEE, 1 PIBOE . eeiievisireais i eisisseem e a e earr e rarbarseesr st e ssan s ene mampeneee 1402030
B Agpglutination oplion
Bi. EPROM MUOSME AGGMSCL v 136 77530 2
B2. EPROM MUSME AGGMSCL e 136 77100 3)
B3. EPROM MEUSME AGGMXTT e e cierecnemrienas 13677701 4
C. Cut-off opiion.
Cl. EPROM MUSME FUTMSCL e 28006110 2y
Ca. EPROM MUSME FCTMSECL ..o veimrcciris e enerscs 2806112 3)
C3. BEPROM MUSME FCTMXCT ... 2800111 4
D. Cubic option _
Bl. EPROM MUSME CUBMSECT ..o e e 28006120 )
D2, EPROM MUSME CUBMSCE ... 28006122 3}
53, EPROM MUSME CUBMRXCY 280 612) 4
1) Program set MUSCURC (eat. no. 136 77500} is part of Multiskan RC.
2) Multiskan MS with Primary version 1.5-0
3) Multiskan MS with Primaty version 1.8-0
4) Multiskan EX wilh Primary version 2.1-0
Document Release 3 Section Page
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MULTISKAN RC/MS/EX SERVICE MANUAL

( 'Spa_re parts

)

( Miscellaneous

)

FQS, ITEM Ve

k. FARE BOX o isinciciii i e s s et et et ae e e e 104 1580

2. Mains cord, USA ..o e, 121 0520

3. Mains gord, EURO e e oo eeee e ts e s erssemns 121 (3550

4. DUSE COVEE ...eetimimiiccimeiassiesse e sarssas e st st cr e s st a s st semeen 161 0002

L Muttiskan MS/EX Printor Kit ..o.o.ooo e, 210 2R40

6. RS-232C extension cable (Multiskan RC-PCY ... e 230 3890

7. MAC serial cable (Multiskan RC ~MACY ..o, 2303770

. R5-232C interface cable (Multiskan MS - MAC) .o 230 3850

9. RS-232C interface cable (Multiskan MS ~PC) ..l 230 3840

10. RS-232C interface cable (Multiskan MS - Prinder) ... 230 4040

1L F/F25 serial cable (Mubtiskan RC) e 23053290

12 F9/F25 serial cable (Multiskan MS/EX) oo, 230 3300

i3 Servics manval, Multiskan RC/MS/EX ..ot 280 6100
Document Release Section Page
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<352+ Labsysteins | TECHNICAL BULLETIN
Technical Services Letter Nio 38201

To SERVICE PERSONNEL Date  15.03.1995
Subject  Multiskan 313, 314, 347-349, 352; Lumninaskan 390, 391; iMS Analyzer 1400;

OEM names: Immonoscan, Smart Test & Sensident Scan

Batiery Bulletin

Code: 150 63580




LABSYSTEMS RED TECHNICAL BULLETIN

Battery Bulletin

GENERAL

The wanufacturing of the RENATA CR 2477 lithium battery has come 10 an end.
New batieries are supplied in a installation kit, containing 2lso new holders.
This kit witl be supplied for & period of 3 years.

IHSTRUMENTS WHICH MUST BE MODIFIED WITH THE NEW
BATTERY HOLDER (seetablel.)

INSTRUMENT:

Luminoskan £vpe 390 . .oovvvecmsioneesiossenens
Luminoskan type 391 .,

HEMS Analyzer type 140{] wrnresresasens
Multiskans types 313, 314, 347 349 ..........
Multiskan M5, Sensident SCUn .vvvenrenrconenn
GEM narmes: Tmenunoscan & Smart Test

SERIAL NUMBER:

All instruments

Serial numbers before 391000 - 023

Will be informed in the beginning of 1996
All instruments

Serial numbers before 352002434

After this modification is done, you ¢an order o new baitery (CRI2477N) by using code
§29 §51810,

TABLE 1.
PREVIONIS PREVIOUS NEW WEW PCH INSTR. TYPE
HOLLGER HOLDER HOLDER HATTERY
CRL5077 CR2477 ML5H77 CRI47TTN LUsSMU XX » Lumninesian 3990, 301
CRASQF7 CR2477 MLS0TY CR24TIN MUSCU-XX ivfultiskans @
CRHSGFF CR2477 MNLEBTY CR2ATIN EMSCH-XX iIEMS Analyzer 1400
e
i3] PCRs without srmartwaich

2) Muliiskan type: 3173, 314, 347, 348, 349 352

Lewer Mo
35201

=== Labsystems

Page

2of 4




LABSYSTEMS RSD TECHNICAL BULLETIN

ATTENTEN!

It ¢ possible 1o make a mistake and fit the new batiery wrong way 0 the holder of the pravious
battery!

Allinsmuments, which are covered by this bulletin have a diods protecioin againse wrong polaricy,
however tirne and date will be lost, when the insirument is switched off.

TERMIMALS OF THE PREVIOUS BATTERY TERMINALS OF THE NEW RATTERY

REQUIRED EQUIPMENT

- 3 o allen key
-~ 2.5 mmallen key
- soldering von

REQUIRED PARTS

Battery installation kit Cut, 280 5740
(A kit contzining this bulletin, 2 new baitery and holders NLS077 & WNHS(77.)
Please refer to the above table, to tnsrall correct holder,

Letter No e Page
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LABSYETEMS RSD TECHMICAL BULLETIN

INSTRUCTIONS FOR REPLACING THE BATTERY HOLDER

This modification has to be done hy 2 qualified service personneli

1. Switch the wstrumeni off and remove the mailus cord.
2. By using 4 3mrm allex key, remove the sceews attaching the top cover.
Ja) IEMS Analyzer: Disconnect all cables frora EMSCU peb and remove screws holding .
b Multiskans: Disconneot all cables from MUSCU peb and remove screws holding it
¢} Laumimoskans: Lift the LUSMU peb from the rack.
4. Noptothe polarity before removing the Previous holder. (Plus terminal is indicated in the peb
bv "cortier rogrk”, the bolder has + marking).
Ungolder and remove the batiery holder
5. Install the new holder.
6.  Place the PCB back and install the new batiery.
“For testing®
7. Bwitch the instrument on and set the new time and date.
8.  Swiich the insmument off and wait for a mwoment until switching oo again o confivm thai
the instrument has kept the tine & date - setting.
Letter No Page .
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LABSYSTEMS MID TECHNICAL BULLETIN

DATE
August 20th 1994

DOCUMENT
35501

INSTRURMENT
Multiskan MS/EX

Cut-off and Cubic spline EPROM Option kits
for Multiskan MS/EX

Leiter no,
35501
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LABSYSTEMS MID THCHNICAL BULLETIN

GENERAL

I has been noticed that there has oceurred some problerms to know which after sales kiis belongs to
which instrutment.

Eusiest way to find out the Eprom option kit to be used is ta ¢ee the primary version.
The primary version is shown during the start up.

ORDERING INFORMATION

Multiskan MS with Primary version 1.5-0
2806110 Cut-elt Eprom Option kit
2806120 Cubic Spline Eprom OGption kit

Multiskan M with Primary version 1.8-0
2806112 Cut-off Eprom Option kit
2806122 Cubic Spline Tprom Option kit

Muliiskan EX with Primary version 2.1-0
2806111 Cut-off Eprom Qption kit
2806121 Cubic Spline Tprom Option kit

Please sec next page for detailed information.
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EPROMS XLS

Multiskan MS / EX EFEOM vergions

; After sales
Instrument fdeduta / chip name YRISiOn checksum code fusme ook  Huscu peh Enrom kits
Multiskan M3 [Primary-Eid PRIMECT -2 808D 13677510 fdusme-01 MSCU-24
) iAgglutination AGGRMSICT 1.2-0 E3EC 13877530 cat 2002820  cat 2003881 | S
Cut-Off FCTMSCH 1.2-0 GA5C 13677540 G
Cubic Spline CUBMSCH 124 DAES 13877550 23068420
Tast T TsTMSE 1.2-0 gace 13577520
PAL f GAL | PAL Musme-01 © XDSS vooo BOES 13677150
|
i -
Muiishan #45  [Primary-El& FREASC] 180 Fa45 | 13877850 Musme-02 | MuscuD3
Agglutination | AGGMSCI 140 FOTA, 13677700 | est 2004370 | cat 2004380
Canak-Ef FOTMSCH G4 DERS 12877710 2EOEIZ
Cubic Spiine CUBMSCY 1.4-0 1B7C 13677720 2808122
iTest TSTMSCT | 1.5-0 EoRa, 13677650
[PALY GAL GAL Musme-02 Sofex & ASFE tagryesd | |
| i
Multiskan EX Primary-ElA PRIMXC 2.1-0 A4BE 13577651 Musme-02 Musau-04
Agglutination AGGMXCY 240 ~C58B 1387770 cal 2004370 cat 2004420
Cul-Off FCTMXCT 2.1-0 4pzE 13BTEITL 2806711
'Cybic Spiine CUBMXCT | 399 TCBY 13877721 2806121
" Test TSTMXE] 210 5718 13877861
PAL ! GAL GAL Musme-02 Sofex 5 ABFF 1877801 | O -

Page 1




