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Multiskan RC/MS/EX Service Manual

Updates

Service manual version 01 — 02

Release 1.0 30430 20 28 2.0 Lo 1O Lo 1.0 LO 1.0 :
Chapter 1 2 3 4 5 6 7 8 9 1o i 12

Description; There has been added a functional description of pcb MOTCI-03 (section 3),

component layouts of pcb MUSCU-2A and MUSME-01 (section 4} and a
schematic diagram of pcb MUSCU-RC-01 (section S).

Service manual version 02 — 03

Release 1.0 6.0/80/10 20 20 20 1.0 1O 1.0 (A1) 1.0 20
Chapler 1 2 3 4 5 6 7 8 9 10 it 12
Description: Operation manuals and Spare parts have been upgraded (section 2 and 11}

Multiskan EX has been added in the same manual.
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Multiskan RC/MS/EX Service Manual

1.  BROCHURE

2. OPERATING INSTRUCTIONS
- Multiskan RC, Operating instructions (03.01.1997)
- Multiskan MS, Operating instructions (14.01,1997)
- Multiskan EX, Operating instructions (25.06.1997)

3. PCB FUNCTIONAL DESCRIPTION
- Pcb Functional description

4.  BLOCK DIAGRAMS
- Cover page
- Contents
- Multiskan RC, 2 pages
. Multiskan MS, 2 pages

5. COMPONENT LAYOUTS
. Cover page
- Contents
- SKANPRI-2
- NAPSU-2
- CIIOPT-01
- MUCEN-02
- MUSME-01
. MUSCU-02A
- MOTCU-03
- MACU-2A
- MUSCU-RC-01

4. SCHEMATIC DIAGRAMS
. Cover page
- Contents
- SKANPRI-2
. NAPSU-2
- Filter motor assembly
- CHOPT-01
- MUCEN-02
. MUSCU - MUSME cable
. MUSME-01
- MUSCU-02A
- MOTCU-(3
- Solenoid
- IR-Reader assembly
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- MUSCU-RC-01
- Serial cable Multiskan MS - MAC
- Serial cable Multiskan MS - PC

7. SOFTWARE
- Cover page
- Contents
- Initialization, Multiskan RC
- Initialization, Multiskan MS
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10.

11.

12,

TESTING AND ADIUSTING

Cover page
Contents
Lamp voltage

Computer Control Commands in All Modules

Testing and Adjusting for Multiskan RC
Testing and Adjusting for Multiskan MS

POWER SUPPLY

Cover page

Contents

SR 924199 Parts layout, 2 pages
SR 924100 Schematic diagram

WIRING DIAGRAMS

Caver page

Contents

Track cover grounding wire
Power cable

Filter motor cable

Fan assembly

LCD display

Lamp cable

CHOPT - Power

CHOPT - MUSCU

CHOPT -motor

MUSCU - MUSME

Track motor grounding wire
Solenoid

IR-Reader assembly

Hall sensor assembly
Grounding wire

Serial cable Multiskan MS - MAC
Serial cable Multiskan MS - PC
Grounding wire

Grounding wire

RS§-232C

Serial cable PC

Serial cable MAC

SPARE PARTS

Multiskan RC/MS/EX Spare part list

BULLETINS
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=252 Labsystems Multiskan Family

Proven microplate reader with exceptional flexibility

Proven optical system guarantecs accurate and reliabie results

lixeeptional fiexibility through choice of options

Selection of up to 8 different fikeers

Optics [or visille or UY visible acea

Agghitinarion measurcimnent sysiem as oplion

Two basic models: PC controlled or with built-in softwiare
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Mudtiskan RC with oplions

The New Multiskan Pamily - the proven
fndhuatry siandard for microplate scaders
now offers superior flexibility

Without compronising vy any of
the: qualities that have helped Mudiiskan
set the industey standard, Labsysrems
hus now developed a New Multiskas
Family to offer the customoer the great-
esl Hexibility available,

The New Muliskan Family consisis
of 1w Dusic reader models: Multiskas
RC and Muldiskag M5, Multiskan RC s
fuily compurer-controlled. Multiskan M5
comes with huilt-in software.

By sclettnyg the desoed Lasic readen
model and the combination of options,
thiz user can optimize the unit’s
performance acconding (o his o ber

waork,

Options for the New Multiskan
Family include a choice of up w 8 dil-
ferert fitters, aptics for visibie or UV

arest uned an agglutinaton measerement

AVSICNL

Tor Mulriskan M5 a specially design-
ed peintir and addiional cutoff and/or
culbe splie progrions we avaitable,

Al Muliiskan maclels are hgle-
weight, cormpact instrunents designed
ter st every Liboratory.

Labsystens offers powerful external
soltware for Mucinlosh, 1DOS and
Windows enviranments, Also an easy-
to-use Windows-hosed softwire s avanld-
able o transfer measurcinent dalz o
other softwirre packages, [or exam e,
to spreadshect culondstion progrims

<ZEe Labsystems

Marubactured by
Lalwsystetie Oy
10 Hox

PIM-HEL elsinka, o

Tl 4+ EH-0-79H2]
Telotan +358-100595 /010
Tebox 12390 Lebwy 1

Aualtisken MS wilth ofsics

Technical speciticatons

Ontical specifications

Spectial range. ciepencs on the opuical systeon s loced: 430-750 o or 340-750 nam
Aeiied onal GEORe: U-5r A

Mogsuremenl mage: 002 A st continueus mode, 02270 A at slay ode

Acouracy: B D07 A pperal value <1

e sion CV5 o 07 A, ovpical value: CV20.2%

Lanarity: At op 1.007 A iypacal value X1L5%

General specificarions

Leeadiing spioe: a4

Intesfiee connections: serad interfac) ChTulshan TC aond MS).
prarallel intedace (Multiskan WS

Weiplsl: Lt kg

Multiskan M5 internal sofrware (depends on the oprions sclected)
Measurement moeles:  single wavelengzh

duat wirveleapth

[wer proint

Kingtic
Cutaff cadeutation:: Faed, (hxing
Curve fies: tinesir eogression

O 10 peint
cutsie spline

Shiukiogg: linezr shaking, ? specds
Seanning over well: 2k e g owell
Paogram cafrla ves, [or custoraiese sobware (ki el

TaL [RIENETRINLE:Y) el iy

Mabiclian 170 Aiulriskie MS optijons
3% L EAT feblrisloan [1C 100 1200 S111A0-8D Agaletimaticn optles
SEiam? ttn b ka1, 3OO 2N 317148059 LY aplics

FIER S Printer

dutuslan 100, optons RS04 Cute prog i nuodke
SEHIBNAEN Apslidbrnioe o Sl EANED Cubic splines prgn ke
5118050 LW aapies

Fileees tor Multiskan RO oncd Mubiskan &5

Multaslan M [ER+E51 Eitter ies the ninge 330-75 am
81318027 Multzshae Vs, 10G-1 200 sxx-winectengih
S1TIHE03T Multislaer Vb, 2240

For more information and o demonstration, please contact your local
Labysrems supplicr.

Distrilated by

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

il anioue:

P
Ls .

2o

-4




LABSYSTEMS

fultiskan RO
Version 6.0

Operation Manual

LABSYSTEMS
3.1.1997

Information in this manual 1s subject to change without prior notice,

{*at, no 1506250
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CONTEMTS

LABSYSTEMS MULTISKAN RC (type 351)

OPERATI(IN MANUAL,

SAFETY SYMBOLS AND MARKINGS

1. INSTALLATHON

| 904
12
3
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Unpacking
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Installation

Transporting for Service
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23
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32
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4.1
42
4.3
44
4.3
4.6
4.1

Maintenance

Routing Cleaning of the Insirament
Cleaning of the Optical Sysiem
Diginfection Procedure

Changing Individual Filtezs in the Filterwheel

Changing the Lamp
Changing the Fuses

A TROUBLE SHOOQTING

6. GENERAL SPECIFICATIONS

7. SAFETY SPECIFICATIONS
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SAFETY SYMBOLS USED IN MULTISEAN RC

Power (3

Fowar QR

WARNING MARKINGS USED IN THE DOCUMENTATION

Caution, risk of personal injury w the operator or a safety hazad for the surouncding
afead,

Cantion, risk of damage 1o the instrunest, other sunipmend or foss of performance or
function in a specific application,
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L INSTALLATION

1.1 Unpacking

Unpack Mudtiskan® RC carefully and check for any damage that may have been caused during ransporiation. If any
part is damaged or missing, contact the local Labsysicas representative.

Keep the original package for future fransportalion.

1.2 Eanvironmental Requirements

Locate Maltiskan RC 1o avoid expostre 10 excess dust, vibrations, strong magoetic fields, direct sundighi. draft,
gxcessive moistuee of large temperature fuctuations,

Leave sufficient cleacance (10 cm) ot both sides of ihe wnit for adequate aiv ciroulation,

1.3 Insiallation

Rentove the two cover retaining serews (Fig,1:2) and Wit ap the cover,

I. Instrument cover 5. Plaic carrier
2. Retaining screws of the instrument cover §. Yransfer rails
3. Measuring assembly cover 7. Teack

4. Retaining screws of the measuring assembly cover

Figure 1. Multiskan RO

Unpack the filter wheel, Check thag all filters are clean and undarmaged. Place the wheel intg the filter slot (Fig. 2:5)
50 that the toothed edge faces the rear of the instrument. A magnetic tocking mechanism will automatically kock (he
wheel in the correct position and the optical filier position seasor will make sure that the comreet filker is wsed during
MeAsurernent,
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1. Lamp 3. Filter wheel gloi

4. Chopper 6. Processor cireuit boand

3. Fileer 7. Serial RS-232C DL, switches
4. Fan

Fisure 2, Multiskan RC internal view
NOTE: Do not touch the reflective sueface of the Lamp or the bufb iself.

Unpack the Iamp. Fit the lamp contacis 1o the ierminal sockel inside the instrument (Fig.3).
#lace the lamp in it3 place (Fig. 2:1).

Figwe 3. Installation of lamp
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Check visually that there are no loose pants inside the instument.
Close the instrument cover and replace ihe relaining screws.,

Mualtiskan RC does not produce operating noise ata level which could cause a hazard. No sound level measurements
are needed afier insiallzoon,

Connect the mains supply cord @0 the mains power socket (Fig, 4.2}, The power supply has avtomatic 100-12{/
200-240 VAC range selection, If a suitable mains supply cord is not provided, use only cords cenified by the loca)
authorities, .

Conaect the instrument to a correctly instalied lins power ouilet which has a protective conductor also called as earih
or ground,

CAUTION: Interruption of the protecive conductor inside or outside the instrowment or discunnection of
the protective conductor termingl may make the instrument dangerous.

1. Power switch

2. Power inpul scckel

3, Fuses

4. RE-232C interface connector for a compuier
Figwe 4.,  Multiskan RC rear view

Connect a computer according to requirements. For instructions abowt the interface sysiem, see Appendix 2

14 Transporting for Service

Repack ihe instrument according to instructions englosed in the package. Use the sriginal package. Indicate the fanlt,
Inform about the use of hazardous materiais.
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5
2.  FUNCTIONAL DESCRIPTION
2.1 Introduction

Multiskan RC is an cight-channel vertical tighe paih filter photometer designed to perfoo both standard photomeiric
and agglutination measurements under the control of 3 computer.

The wavclengih (400 - 750 nra or nptional 340 - 750 nm) is selecled using maximum eight high quality interference
fifters held in a Glier wheel, .

The readings can be processad via a serial RS-232C intecface,

2.2 Measurement Principle
2.2.1 Photomelric Measureimenig

Multiskan RC milizes theoriginal Labsystems” coneept of vertical phedometey in which the Bght bearm passes through
the whole sample,

I veriical photomedry, the absorption of Hght is proportional to the amount of light absorbing substanee in the well,
Absorption is expaussed by the following equation:
a
A= e Y,
5
where A = absorbance, a = maolar absorptivity of the substance, m = mass of absorbing substance and 5 = cross-
sectional grea perpendicalar to the light path,
The advaniages of the vertical light path messurement are:
{1}  inaccurate pipeiting of nonabsorbing liquids does not affect the measured absorbance valuey
(2} evaporation of nonabsorbing liquids during the reaction does not affect the measured absorbaonce values and

(3 aceraindegres olinhomogeneity in the solution, for example as g result of layeriog injurbidiiy measursments,
does not affect the resulis,
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The pptical sysiem comprises the follawing compaonents (Fig. 5a):

grartz-halogen lamp

chopper wheel

aperture and condenser lens
semi-transparent mirror
aperhue

interference filier (filter wheel)
apeical {ibre bundle

focusing lenses

upper fenses and deieciors

N OSY =D TR WA W S e

Figure 58,  Optical system
Light source:

The light source is a quarz-halogen lamp (Osearn 64607, BY/50W), which is equipped with an aluninivm-coated
elliptical roflector,

To prolong the seevice 1ie of the famp, the instrument should be swiiched off when aot in use. Wanning-up pericd
of 1 minute has w be allowed before measuring,

Chopper whael:

The chopper wheel chops the light bm.m to minimize éicclmnic nCsE,

Semi-ransparent mirroe

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

light and all longer wavelengths pass through the mirror, and the UV and the rest of the visible light is reflected. This
arrangerment eliminaigs heating of the interfercnce filler and evens out the spectral inensity distribution.
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Interfergnce filter:
The wavelengih is selected from the maximum of eight filiers held in the filter wheel,
Fibre bundie:

After passing through the interference filier, the light beam reaches the common cad of the fibve bundle, which divides
the beam into eight equal parallel beams and deflects the beams upwards.

Focusiog lenses:
After being divided the light passes theough a focnsing sysiem of eight lenses,
Dioteetors:

The light beams pass through the battoms of the wells through the samples via upper enssy 1w the detectors, which
measure the infensity of light,

222 Apgglatination Meusurements

Agalutination mneasurements are perfonned by using special oplics (pinhole optes) Fig. 5b). The instrument scans
over each well measaring a 20 points well profile taking 20 readings, Readings are then down-loaded o a P.C. for
Yunther interpratation,

1. ¥ocusing lenses
2. Upper lenses and deteciors
3. Pinhole plate

Fig. 5b. Agglutination oplics
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2.3  Instrumeni Layoul

[nstrument cover

Retalning screws of the instrument cover
Measuring assembly cover

Retaining screws of the measuring assembly cover
Plate carrier

Transfer rails

Tiack

Status LED, three colour

e ol

Figure 6. Muldskan RC
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Lamp
Chopper wheel
Filter

Fan

Filier wheel slot
MUSCU - RC processor board
Serial RS-232C DIL switches

Figure 7. Multiskan RC intemnal vicw
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N

Power swich

Power input sockes

Fuses _

Voliage selecior switch Gf exise)

R5-232C interface connecior for a compuier

Figure 8. Multiskan RO rear view
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Detecions

Focusing lenses
Fin hole plate {option)
MACU circuit board

Figure 9. Measuring assembly
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3
3. OPERATION

3,1 How to Gel Started

Swiich the instrument on using the power swilch at the rear of the instrument (Figurs B:1). T status LED shows
orange and in autocalibration procedure the instrument selects the proper light intensity for each filter. When the
instrument is switched on, wail about 1 minuie for warming up and autocalibration, then the status LED nurns green
and the insirumeni is ready o receive commands,

Colours of the status LED:

prmsse e s S—
Clolour Explanation
Oreen Instrument is ready to feceive a (now) comund.
Orange Insteumens is busy, performing a task.
Fed An ervor has oconrred,

3.2 Computer Control Commands

All commands from the computer to the reader are in ASCTI format and have a gencral format:
<COMMAND><PARAMETERS»<L.T>
where <LE> is the linefeed characier, decimal 10.

Comrmands may be in uppes- or lowercase and punctuation characiers whitespace, tab, comma and <CR> (carriage
retarn) may be used.

For example, al} following commands are valid;
FR123456787654<.F
Fm{234567876854 <CRa<l.F>

fm 1.2,34,5,6,7,8,7.6,54<LF>

Muttiskan RC responds to the following commancds:

R Starts the computer coontrol, This commeand resats the measuremen? mode i
0, current columm o 0 and ihe mixer spesd w maximuom, The Multiskan RO
will not respond 10 any other command before B s received.

Fy..F8 Filter selection,
Fan ' Individual filter is selected for each columns,
12 n=filter number, numbers from 1 1o § can bz selected,
ED Selection of continuous plale movement,
El Selection of stepwise plaie movement
A Adr blank,

Reagent blank on columa defined by command 8.

¥ Measuring the whole plate and sending the results via the interface in the
microplate format. Relative starting column is 0 after this command.

M Measuring the whele plate using individual filter for each column and
sending the results via the iuterface in the microplaie formar,

Pn Measuring the whola plais o times (n = 1-99) and sending the results via the
interface in the microplate format, Relative starting coluinn is O afier this
command.

Mn Measuring v columns starting from the starting column (n = 1212

S Detenmining the relative starting column § = 1-12)
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O

in

X1
X2
X3

WM <poiniss

wWE

LY

STATUS
L

Cemodule>

DATE<dd><mmma<yyyyve<LF-

TIME <hivrromnis <ase  <F F>

Mole s

14
Prive plaie column 1o measure position, for service purposes,

Initializing the starting column 30 that the absohite starting column is 1

Example: I LE
52 Lr
M4 1.F

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

Diriving the plate out and initializing the starting colwnn so that the absoli
starting column ig j,

Exampls: Q LF
52 LF
M4 LE

{columns 2, 3, 4 and 5 arc measured)

Shaking of the microplate, n s shaking tume in seconds (n = 00-60)
Exampie:  Shaking of 3 3 is entered as 205 or 25,

Set shaking speed o maxiogn. (This speed is selected as a defanlt,)
Sei shaking spoed 1o 66 % of maximuom.
Sei shaking spoed e 33 % of maximum,

Agylutination measienent s perfoomed. The parameter <pointss isoptiona
and defines which ones of the 20 measured profile points dre seni in the
response. The parameter isasiring of ASCH " 1% and "0":5. The siring length
is free, the charagter in the middle of the string cotresponda to point 10, 1 the
string ix sherter than 20 characters, the undefined points will not be seni in
responze. If <poinis> is left out, absorbances of all 20 poings will be sent.

Agglutination measprement is performed. The response isall 20 sets of data
in plate format without measurement numbers,

Dale and time. Seé notes 1.

Version number of the software, for service purposes,
Quit the computer conil,

Reader stag information, (or service purposes.

Ask vumber of owrendly selected software module, This command is
included for compatibility with Multskan Muliisoft.

Select software module <mpdules. Module mumber may ke 1 or 2. This
command is included for compatibility with Muliskan Muliisolt, @ is not
necessary 1o sead this command when switching between absorbance and
apglutination measwement, Courrent colunn alter ihis command is 0.

Set daie. Parameter <dd> is the day of monih, 1..31. Parameter <M is
three first charscters of 1the english month name, JAM, DEC. Parsmeier
<yyyy> is the year, 1993...2092. Sce nous 1.

Settime. Parameter <hlvs s the hoors, 0,23, Parameter <smms isthe minuies,
0..59 and parameter <sso- the seconds, 0,59, See nois 1,

The following applies only i the real time claekfoalendar nption is not
installed. I the datg and time are not set by DATE and TIME coimmands, the
tlate and time in reader responsas are printed ~ -, ——= e D0:00:00 The
clock calendar is not runaing. If only time is sei, the clock staris running, but
the date rEmaing ==, — = ==~ When the date is sot, also the clock starts
running. The start fime before TIME command is §0:00:(0. The real time
clock/calendar option is ot noanally needed bocanss computer have this
feature.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



33 Acknowledgement Messages

Multskan BC acknowledges each command by sending a message. The following messages are used:

O The action has been successfolly performed,
ERxn Error (see 3.4 HError Messages)
ER3 An invalid command that Multiskan RC was not able to understand.

The P and PM commands are acknowledged by sending vatues of the measured wells. Draa flow o die compnter is
a follows:

DATA DATA DATADATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATATDIATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLE
DATADATADATADATADATADATA 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 RATA CRLF
DATADATA DATADATA DATA DATA DATA DATA DATA DATA DATA DATACKRLE
DATA DATADATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF

where
CELE s corriage rerorn and line feed
DATA = &charactors, whore the first character can be a space or a minus sign and the xeraainder can be digits o

decimal points

¥ commands are acknowledged by sending requested column mumber and colurmn daia in 1 row 25 follows:,
1 DATADATA DATA DATA DATA DATA DATA DATALRLF

1 DATADATA DATA DATA DATA DATA DATA BATACRLF
3 DATA DATA DATA DATA DATA DATA DATA DATA CRLE
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WM coramand responges like the following example response of the command WM10101:

ABSORBANCES MEASUREMENT 8 Multiskan RC VERSION 0.0-0A
SO 474 7 414 4 0 FILTER 2

i 2 3 4 5 & 7 8 2 10 1 iZ

A DATA 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 CRIF
C DRATADATADATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLE
D DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLY
E DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
F DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
G DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
H DATADATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF

CRLE

CRILF

CRLE

ARSORBANCES MEASUREMENT 10

RO § 120§ % 0.4

CRLF

1 2 3 4 5 5] 7 g 2 H{] Il 12

CRLF

A DATADATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
B8 DATADATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
e DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
D DATA DATA DATADATA DATA DATA DATA DATA DATA DATA DATA DATA CREF
E DATADATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLE
F DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA BATA CELF
G DATADATADATA DATA DATA TATA DATA DATA DATA DATA DATA DATACRLF
B4 DATADATA DATADATA DATA DATA DATA DATA DATA DATA DATA DATA CRLE
CRLF
CRLE
CRLF
ABSORBANCES MEASUREMENT 12
ey e e OORQ0 00
CRLF

1 2 3 4 3 iy 7 8 9 G it 12
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 CRLY
DATA BATA 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 DATADATADATA 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 CRLF
DATADATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF

TamEmgneEr

CRLF

CRLF

CRLF

EQF

Were EQF is snd mark, decimal 26.
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WP is acknowledged by all 20 sets of agglutination measurement resulis without tiles:

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 DATA DATA URLF
DATADATA DATA DATA DATA DATA DATA DATA DATE& DATA DATA DATA CRLF
DATADATADATADATA DATA DATA DATA DATA DATADATA DATADATACRLY
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATADATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATADATADATA DATA DATA DATA DATA DATADATA 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 DATACRLF
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 DATADATA TDATA DATA DATA DATA DATADATA 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 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 DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLE
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLFE
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATACRLF
DATA DATA DATA DATA DATA DATA DATA DATADATA DATA DATA BATA 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 CRLF
DATADATADATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF

¥ command sends the following 1ype of exi:
Multiskan BC VEL0-1A

T command sends the following ezt
oy CO:00:00

STATUS commund sends the report:
BAultiskan RO Status 1epint = =, = o = o oo 00:00;00,

Filter: 2

Chopper spesd [rpml; 1464

Lamg inteasity: 3/3

Gams: 00000000/ 77777777

Bonom values: 001280 001440 (01344 (01312 (01408 001376 001408 001376
Blank values: (88864 Q70304 (98112 OBCHIEG Q76176 087280 053104 (095680

This command is for service use only
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3.4 Error Messages

ERS

ERS

ERT

ER3

ER9

ERI1G

ER1L

B2

ER13

ER14

ERIS

ERIS

Command ermor

Invalid program module
Chapper speed 00 high

Filter not installed in flicewheel
Filter timeond

Filter ont of position tolerance
Mot enough lighs

Too much fight

Pinhole plate operation faituce
Tiltor not able 1o agglntination
Lamp failore

{hopper specd too low

Plaig stepper timeout

Plate position error
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4, SERVICING
4.1 Mazintenance

To guasantee the continuing reliability and acowracy of Multiskan RC avoid distusbing any of the optical system
conponents. A misalignment of the light paih affects measumements.

Koep ihe optical systern clean 1o ensure proper funciioning and accurate resulis, Prevent any Hauid from entering the

insirnenent. Keep the wstrument free of dust and other foreign matier. Avaid touching fens surfaces, fillers or
deteciors with fingers,

4.2 Routine Cleaning of the Instrument
Tigm the power off and ungleg the instument,
e disposable gloves.

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

4.3  Cleaning of the Ogptical System

Femove the two retaining screws (Fig.11:3, 11:3) of the measuring assembly coves and remove the cover. Clean the
irack (Fig. 11:5) inside the measuring assembly as above.

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

(lean the cight focusing lenses at the end of the optical fibve bandhe: (Fig, 1 1:7) with a cloth dampened with water,
mild detergent or 96 % ethanol. If 96 % ethancl is used, wipe afterwards with a napless cloth dampened with waier,
The upper lenses are situated under the detector frame (Fig. 1 1:8}, Remave the cwo detecior frame from {asieners with
washers (Fig. 11:9), Lift the deteclor frame from the handie (Fig. 12:1). Clean the upper lensas (Fig, 12:2) by the same
way as focusing lenses,

NOTE: Do oof ose scefone to cleps the plastic lenses {forusing lenses or apper lenses). Aveld harsh
treaiment,

After cleaning the upper lenzes lower the detector frame back ko iE's position,

NOTE: BMake sure ihat the Hall-element ssozsor (Fig, 12:3) is positioned futo s slof (Fig.12:4).

Replace the deizcior frame fasteners with washers (Fig, 11:9). Make sure ibat detecior frame [astencrs are placed 5o
ihar the edge in ithe fasiener faces up (ses Fig. 11).

MNOTE: Do not beud the mensuring cirenii board eabie (Fig. 113100
Place the ground wiee (Fig. 13:11) back 1o its position making sure that the ground wire will siay in its place, Replace
ithe coverretaining screws, The screw (Fig. 11:3) will connect the measuring assembly covertathe instrumenc graund
to suppress electrical disturbances.

Clean the inierference filters with napless cloth or with lense paper, 1 is recommended not (o uss liquids whaon
cleaning the filters.
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Track

Plate carder

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

Measuring ciscnit board

Focusing lenses

Detector frame

Detector frame fastener with washer

Measuring circuil board cable

Ground wire

Position of the ground wire

Figure 11. Opening the measuring assembly cover
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Handle

Upper lenses

Hall element sensor

Pasitian of the Hall element sensor

B

Figure 12, Lifting the detector frame

4.4 Disinfection Procedure _

Disinfect the insbrurnent in case of hazard of infectious sgents as follows:
Turm the power off and unplug the instrument.

Use disposable gloves.

Clean the instrument outside, the wack (Fig. 11:1) and the plate carrier (Pig. 1 1:2} with a disposable cloth dampened
either with 70 % ethanol or 1 % glutaraldehyde.

Remove the two screws (Fig, 11:3, 11:4) of the measuring asseinbly cover and remaove the cover. Clean the track (Fig.
11.5) inside the measuring assembly and the eight Tocnsing lenses at the end of the optical fibre pundis (Fig. 11:7)
as above,

\ , NOTE: Do not 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 frame fasieners with
washers (Fig, 11:9). Lift.the detecior frame from the handle (Fig, 12:1). Clean the upper lenses (Fig, 12:2) by the sume
way as focusing lenses,
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MOTE: Do not use aveione io clean the plastic lewses (focusivg fensss or wpper Senses), Avoid harsh
treatmest.

Let the surfaces of the instrument to dry.

Wipe out the thin {ilm of the disinfection agent from the surface of sight focosing lenses sl upper lonses with »
napless lens tissus dampened with water. Dy the lenses with a dry lens tissue,

After deying the upper lenses lower the detector frame back to its position,
%, WNOTVE: Makhe sore that the Hall-clement sensor (Fig, 12:3) is positioned inte its stet (Fip. 11,

Replace the detecior frame fastencrs with washers (Fig. [ 1Y) Make sure that detector frame fasteners are placed 5o
that the edge in the fasiener faces up (see Fig. 11)

sy NOTE: o not berd the measuring civeuif board cable (Fig, 11:10)%

Place the ground wire Fig.11:11) Back to its position (Fig. 11:12). $lide the measuring assembly coverio s position
making sure that the groumt wire will stay in its place. Replace the cover retaining scréws. The screw (Fig.11:3) will
connect the measuring assembly cover 10 the instrument ground Lo suppress clecirical dismrbances,

Please note that this procedure can not be a guarantes against contamination of personnel handling the instrument.

4.5 Changing Individual Filiers in the Filterwheel

Switch the power off.

Unscrow the two cover reiaining screws and Lift the cover.

Lift the filter wheel from the filier wheel slot. o not touch fitter surfaces,

Remove the Alter spring by unscrewing the spring position holding screw,

Inseri a new filter inta the wheel zo that the arow on the filtes rim poinis downwards.

Place ihe filter spring into its original position and fasien the screw,

Slide the Tiiter wheel back ingo tha {ier wheel siot with the woothed edge facing wwards the rear of the instrument,
The filter wheel is drawn into position by the ceniral peérmancnt magnet.

Close the instrument cover and replace the retaining scews,

4.6 Changing the Lawp

1 the lamp bums ow, replace it as follows.

Turit the power off and unplug the nstrizment. Open the instooment cover by unscrowing the twa screwsoneach side
of the instrument and Lift up the cover.

NOTE: Thelswp red its surronndings may be bot.

Lift up the amp with the ieomingl socket. Pull the weeminal socket from the lamnp contets (see Rig. 13
Do not touch the refleciive surface of the new lamp or the bulb itself,

Refit the terminal socket to the contacts of the new larmp approved by the manufacturer (QSRAM 64607, 8V/50 W),
Flace the new lamp in ts place.

Close: the instrument cover and replace the meiaining screws. Plug in the instoument and switch the power on,
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Figure 13.  Changing the lamp

4.7 Changing ihe Fuses

The fuses are located at the reax of the instrument (Fig. 8:3).

Switch the power off,

Unplug the instrument and diseonnect the power cord from the power inpit soeket.
Unserow the caps of the fuse holders (Fig. 14),

Replace the blown fuses with the same type.

Screw the caps back onto the fuse holders..

Recomect the power cord and switch the power on,

Figwe 14.  Changing the fuses

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

23



5. TROUBLE-SHOOTING

ERROR

REASON

No power when switched on,

Unsuecessful mansfer of data via
the interface sysiem.

RECOMMENDED ACTION

Check that the ingtrament is plugged o,

Check that the fuses are 1ot hlowo,

Checle that the insrumeni baud rais
matches that of the compuler.

Check tust the both instrumenis have the
same characier leaygth and parity
eonfiguration.

Check that bith instruments uss the same
kind of handshake.

Check the connection cable.

PLATE ERRORS

Check thai the plate is progerly postiioned
in the plate carrier,

Check thai ng foreign matler is obsiracting
the carrier.

Check that the rails are aot diRty nor bent.

Check thiat the toothed bolk is not brokes.

FILTER ERRORS

or faulty.

Filer wheel is missing

Place the [erwhee! into the Hllerwhesl
slot. Check that the filter wheel has been
properly ingtallad or is nat brokes.,

TOCG MUCH LIGHT

ihe deteciors.

Too much light sniees

Check the filier, Contact service,

NG LIGHT, LAMP FAILURE  Lamp has burn out,

CHOPPER ERRORS

Change the lamp.

TR it

Check the chepperwheel. Conltact service.

Check the pinhole plate, Contact secvice,
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6. GENERAL SPECIFICATIONS

Weight
Owverall dimensions:

Mains power supply:
Power conswapiion:
Fuses:

Operating conditions:
(indoor nse)

Transporiaiion conditions:

Storage conditions:

Macropiates:

Spectral vange:
Read-oul range:
Measurement range:
Ac.cumcy:
Precision:
Lincarity:

Long term stabality:

Speed of opertion

WL [ tiraes
reading speed:

Display:

- Inferface:

Optical sysiem:

[nterference filters:

QOperating mode:

Basic unit 11 kg
125 men (F) 2 420 vwa (W) 5 320 mun (D}

100 - 120V, 30/60 Hz, nominal (operating vange 90...136 V)
200 - 240 ¥, 50460 Hz, nominal (operating range 180.. 256 V)
Auipinatic range selection

170 ¥ A max

2% 3.5 A, stow-blow type
UL198G Time Delay, 3320 im

+10°C 1o +40°C, RH 90 % max
Tesied accoiding o IEC G8-2-1, teat Ab, {Cold), TEC 68-2-2, test Bb, (Dry
heat) and IEC 68-2-3, test g, (Damp heat)

-40°C 10 +70°C, packed in transportation package
Tested avcording wo IEC 63-2-1, test Ab, (Cold) and 1EC 88-2-2, 1est Hb,
{Dry heat)

-23°C 10 +50°C, packed in tansportation package
Tesied according o IEC 64-2-1, 125t Ab, (Cold) and TEC 68-23-2, test Bl,
(Try beat)

The manufackurer recommends the use of fal-botiomed microplates,
(Specifications are set for {lat-bottomed microphates).

400 — 750 nm (optional 340 — 750 araj, 8 filier slots in a fterwhect,
Min 3.5 abs. units
0~ 2.000 abs. uniis
+ 2.0 % or £ 0.007 abs, uniis whichever is greater
CY < 0.5 % or within 0007 abs.uniis
- 2.0 % or 1 0.007 abs.units whichever is greater

Because of the antoblankiog procedure the instrument is siable

1 minute

5 s/plate (continuous mode)
10 s/plate (sigp mode)

3 colour LED

RS-232C serial interface
baud rate: 2400 or 2600 (9600 set by the manufacrer)
charzcicr foemai: 1 siarct bit, B daia bitg, 1 siop bit and no parity

CQuartz mngsten halogen lamp (Osram 64607, BV/S0W), chapper wheel,
apermme and condenser lens, semitransparent minor, interfesance filter
(in filicrwhael), fibre bundle, focusing lenses, upper lenses and deteciors

Max. 8 sclectable Glters in a filterwheel in range 400 - 750 am (optional
range 340 - 730 am),

Half band width & ~ 9 nm, contes wavelength agcuracy 2.0 am
(filiers 340 - 413 nm).

Half band width 3 ~ 6 nm, center wavelength accuracy £2.0 nm
(fitiers 414 ~ 750 nm).

Compuier eonitol mode
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7. BAFETY SPECIFICATIONS

Multskan B tulfils the following reguirements: EC 10-1 including Amendinents 1 and 2
C3A C22.2 Mo 1010.1 {file LR 62454-C)

'The safety specifications are met alsg onder ihe followiag enviremenial conditions in addition or in excess io those
stated in the operating conditions:

Aidﬁjde: up i 2000 m

Temperature: +5°C - +40°0

Maing supply [Tucinations: +10 %

Installation caegory {overvoliage category): H accoeding 13 1EC 684-1 (Mo 1)
Pollnlion degreo: 2 according to IEC 654-1 (Mote 2)

WOTE 1 Instatlation category (overvoliage calegory) defines the Tovel of iransient overvoliage which the
insteuinent is designed to withstand safely, Tt depends on ihe nature of the electricity supply and its
overvoitige protection measns. For example in CAT I which is the category used for instuments in
installations supplied from supply compasable o public maing such ag hospital and reseavch
abaraiories and most industrial laboratories the cxpecied transient overvoltage is 2500 V lora 230 v
supply and 1500 V fora 120 ¥ supply.

NUOTE 2 Pellution degree degcribes the amount of conductive pollution present in ihe operating environment,
Pallution degree 2 assumes that normally only non-conductive poliutios such as dust accurs with the
excepiion of occasional conductivity caused by condensation,

Baoth of these affect tie dimensioning of ihe elecwical insulation within the instrumeit.

CONFORMANCE TO THE EU DIRECTIVES

Multigkan R bearing the CE mark SY/330/EEC (as amended by 923 1/EEC) relating i Electrn-
conforms w the following EU direciives magnetic Compability '
T323/EEC (Low Yoliags Directive)

Performance specifications used to EM 55032 class B
verify conformange to the Directives above IEC 1000-4-3/EN 61000-4-3 3 Vo
: IEC 1000-4-2/EN 61000-4-3 4LV IDRkY AD
IEC 1000-4-4/8N 61000-4-4 1ky

EC 1010-L/EM 61010-1
including Amendments 1 and 2
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Appondix 1

Vnpack the insteument,

Insiall the filter wheel.

Tustall the lamp.

Check the band e and haadshake with DIL-switches.
Conpect computer.

Plug inke maing,

Switch the instrument o,

Siari your compuier progean.
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Appradiz 2

Data teansfer w g compater ocour via 8 built-in serigl R5-232C interfacs.
The hardware spesificatons of the RE-232C inierface are as follows:
L The configumtion is spacificd as for dalz ierminal equipment (DTE).

2. The band raie (speed a8 which data i sent between an external compuisy and the instrument) is selecied by
the DIL switches on the MUSCU-RC processor board. The following baud rates are available: 2400 and 9600,

The band mle 9600 5 set by the manufaciuree,
3 Characier formad is 10 biis with 1 start bit, 8 daia bits, 1 stop bitand no parity, The fornat cannot be changed,

4. XONRKOPF software flow conirol can be used. RTS/CTS handshake con be used if ascessary. The desired
alternative is selected by a DIL switch on the MUSCU-RC processor board.

Signal:s Connecied to ihe DR-25 Connecitor

The fallowing signals are connected to the DB-25 connecior at the rear of the instoament;

RS-232C PORY
D-25 MALE CONNECTOR,

PIN MO SIGNAL MAME

TxD
FxD>
RTS
TS
GRHD
TR

_ e W P b

Sigoal description:

Tal>, Transmit Data oviput

Raly, Recetve Datg inpoe

RS, Request 1o send nutpue

T35, Clear to send input

GNT, Signal pround

0.  DTR, Dam Terminal Ready, DTR is in the high state when Multiskoan RC is powernd up,

B omd b e LD D

Baud Bate Selection

The baud ras (specd st which dats is sent belween Multiskan RO and the computer} is selected by the DI
switch 3 (Fig. 7).

sw 3 Baud raie
off 500
on 240

To determine which baud rate is necessary for any given computer/printes
1. Consult the operating mannal supplied with the computer

2. Contact the dealer from which the computer was parchased

i Contact the compuier granifaciurer,
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Hand_shaks: Selevtion

Switches sw? snd swi sclect the daia flow contml mode

w3 swl

off off 00 flow coagol (factory seiting)

off on RYTSNACTS hardware flow control (handshaking)
n off XOMNFXOFF software flow control

on on bath RTSCTS and XOWN/XOFF flow controls

DL SWITCHES

Mote: See marks oi the switch component. ON/OET positions may be changed depending on the compunent used,

Typical Compuier Conoeclion Cables
Multiskan RC - PC

Multiskar RC PL
CHASSIS BND 1. c CHASSIS ERD
oy Yupn
XD 2 2 Tx»
WT _,M\CWW \‘"’3
Bxl s RxD
: i} ~ e - E
RTS e 4 RTE
ANy . S -
CTs a3 >< 5 LYs
5 G
&
b6y B ose

b
SIGKAL GND 7 7 SIGNAL GND

|
",

iy} .
<oy SR W A ol e
DED fa 8 e
i ) (ot
oTE 2 20 DT
ox B P
Multiskan BC -~ MAC
Multiskan RC MAC
CHASSIS GND | CHASSIS
e s%.:} — o}
) 2 1 DTR
M:},,,.. m:j e i I
Rxi) 3 2 LTS
RTS 4 3 TRD=
-':nﬂ\ et T T e
i
CTs 5 4 GND
. ME} 3 ______
DER 6 5 RxD-
. ........__.yﬂm,_»_@@ s e
SiGNAL O 7 S T
)
DeE 8 o
) Y e
DTR 20 f Rxhe
. :) VTS i 1 e e
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Agcessories

Filterwhesel without filiers

Orther filters in the 400 ~ 750 nm (340 - 750 avm) range can be ordemnd
(BXX corresponds to the waveleagih)

Filtey spring and screw

Filter box

Cperarion manual

Dust caver

Serial intexface cable for PC

Serial imerface cable for MAQ

res for mainicnange

Lamp
Fuse 3.5 A (10 pes/box)

LABSYSTEMS OY

(Head office)
Sorvaajankain 19

PO, Box 8

FI-00881 Helsinki
FINLAND

Tel: +358-9-329 100
Telefar: +358-9-3291 (415

Appendix 3

Lahsysiems code

24071230
142xxx(

2402510
1041980
1506250
1610450
2303890
2303770

2400620
1210950
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%@
“m= Labsystems
Manufactured by Distnbuied by
Labsystems Oy

PO, Box 8

FIN-008R1 Helsinki, Finland

Tel. +358-2-329 100

Telefax +358-9-3201 0415
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LABSYSTEMS

lultiskan MS

Version 8.0

Operation Manual

LABSYSTEMS
14.1.1997

Information in this manyal is subject 1o change without prior notice,

Cat. no 1506260
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SAFETY SYMBOLS USED IN MULTISEAN BS

Power N

Power OFF

WARNING MARRINGS USED IN THE DOCUMENTATION

Caution, risk of personal injury o the operator of g safety hazard for the surounding
area,

Caution, pisk of damage to the insttument, other eguipment of Joss of perfommancs of
function in 4 specific application.
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1. INSTALLATION

1.1 Uspacking

 Unpack Multiskan® MS carefully and check for any dansage that may have been caused during trmnsporiation, I any
pari is damaged or inissing, contact the local Labsystoms epresentative,

Keep tbe original package for fumure wansportation.

1.2 FEnvironmental Requirements

Locate Multiskan MS o avoid exposure 10 excess dust, vibrations, sirong magnetic fields, direct sunlight, dvafi,
excessive moisiuge or large temperature fluctuations,

Leave sulficient clearance (10 em) ai both sides of the unit for adequate air circulation,

1.3 Instaliation

Remove the two cover retaining scrows (Fig, 1:2) and Lifi up the cover.

L. Inswument cover 6. Transfer rails
2. Retaining screws of the insttument cover 7. Track

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

5. Plate carrier 10. Display

Figure 1. Mukiskan M3

Unpack the filter wheel, Check thai all filters are clean and undamaged, Place the whesl inio the filtey siot (Fig. 2:5)
sa that the toothed edge faces the rear of the instrument. A magnetic locking mechanism will augwnatically Jock the
wheel in the correct position and the optical filter position sensor will make sure that the correct filtoy is used durin g

mMeasuremeant,
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. Lamg 8.
2. Chopper 9.
3. Filter 10,
4, Fan 11.
5. Filier wheel slot

6. NAPSUZ (keyboard) circuit bourd

7. L5D display cirouit board 12,

Figure 2. Multiskan MS inicoal view

SCANPRIZ {printer) circuit board (option)
MUSCU/2A progessor circuit board
Connector for buili-in peinter

Connector for Centronics interface,
opiional R5-232C interface or

optional IEEE-488 inierface

MUCEM circuil hoaed

Unpack the lamp, Fit the lamp contacis 1o the terminal socket inside the instrument (Fig. 3,

Do net touch the reflective surface of the Lamp oe the bulb iiself,

Place the lamp in its place (Fig. 2:1).

Figue 3. Installation of lamyp
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Check visually that there are no loose parts inside the instrument.
Close the instrument cover and replace the retaining screws,

Multiskan MS does not produce operating noise at a level which conld cause a hazard, Mo sound level measoemenis
are necded afier insialladon,

Connect the mains supply cord to the mains power socket (Fig. 4:2). The power supply has antomatic 100-120/
200-240 VAC range selection, IF a suiiable maing supply cord is not provided, use only cords certified by the local
authoritics,

Connect the inghoament 1o a crvrectly nstalted ine power outlet which has a prigctive conductos also called s earth
or growit.

CAUTEOMN: Intervuption of the proteciive conductor inside or ouiside the lnstrument or discosneciion of
the protective conductor termingl may make the instrument dangecous.

Serial R5-232C DIL switches
Centronics interface connector
Secondary inierface DIL switches
Elot for wogram card

1. Power swiich

2. Mains power socket

3. Fuges

4. R5-237C interface connestor for a computer and a printer

S

Figiwe 4,  Multiskan M3 rear view

Connect compuier or prinier, if neaded, according 10 reiuiremenis, For insructions aboul the interface System, see
Appendix 2, .

14 Transporting for Service

Repack the instrument secording i instruciions enclosed in the package. Use the original package. Indicaia the fauit.
Inform about the uge of hazardous maierials.
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2. FUNCTIONAL DESCRIFTION

2.1 Intvoduction

Multiskan MS is an eight-channel vertical light path filter photometer designed o perform both siandand phowraesric
and agglulinilion measurements.

There is » versatile buili-in sofiware gavailable in Multiskan MBS, It comprises several software packages (prograu
modules), Fach package is a corbination of measwement and calcnlation modes.

Extended memory capacity is achieved by programmable program card,

The wavelsngth (400 - 750 am or optional 340 - 750 nm) is selected using maxirmum eight high quality interferetice
filters held in 2 filier wheel,

‘The readings can be processed via a serint RE-232C intarface or viga parallel Centeonics ype printer interface. The
optionad buili-in thermal printer provides also a record of the resuls,

23 Measaremeni Principle
2.2.1 Phuotometric Messuramonis

Multiskan MS uiilives the original Labsystems’ concept of vertical photometry in which the light bram passes
through the whole sample.

{n vertical photometry, ihe absoepiion of light is propordeoal 1o the amount of light absorbing substance in the well,

Absorption is expressed by the following equation:

where A = absorbance, 2 = molar absorptivity of the substance, m = masy of ahsorbing subatance and § = cinss-
sectional area perpendicular to the fight path,

The advantages of the vertical light path messwement are;
{1} inaceurste pipetting of nonabsorbing liguids does not affect the measured absorbance vatues
(2)  evaporation of nonabsorbing liquids during the reaciion does not affect the measured absorbance values and

(3)  acertain degreeof inhamegeneity in the zolution, for example as aresult of layering in twbidity measusemenis,
does not affect the resulis,
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The optical system comprises the following components (Fig. Sa):

quartz-halogen lamp

chopper wheel

apermre and condenser leng
seri-transparent (irror
aperiure

interfercnes filer (Blicr wheel)
optical fibre bundle

focusing lenses

upper lenses and detectors

E R e

o o0 =3 Thown

Figuwe 3a.  Optical system
Light source;

The light soure iz 2 quarz-halogen lamp (Osvam 84607, BY/S0W), which is equipped with an sluminimn-coated
elliptical reflector, ) .

To prolong the service life of the lamp, the instroment should be switched off when not in use, Warming-up period
of I minute has o be allowed befors measuring.

Chopper wheel:

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

Semi-transparcnd miror

After passing through the condenger Tens the light beam impinges on ihe semi-transpavent minos, Pat of the visible

light and alt longer wavelengths pass through the mirvor, and 1he UV and the rest of the visible ight is reflected. This
arrangement elitninates beating of the interference filter and evens out the spectral intensity disoibution.
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Insesfercnce filter:
The wavelength is selected fom | - 8 filiers held in the filter wheel.

Fibre bundle:

After passing through the interference flter, the Hight beam reaches thecommen end of the fibre bundle, which divides
the beam into cight equal parallel beams and deflects the beams vpwards.

Yocusing lenses:
Afier being divided the light passes through a focusing system of eight lenses.

Deisciors:

The Hzht beams pass tirough ihe botoms of the wells Gurough the sumples via vpper lenses o the deiectors, which
measurs the intensity of light.

222 Agplntication Measurements (pptional)

Apglutination measurements are performed by using special optics (pinhole opiics) (Fig. 5b). The instnunent scans
over each well taking up 10 20 readings, Readings are then down-loaded o a P.C. for fumther interpretaiion,

1. Focusing lenses
2. Upper lenses and dotectons
3. Pinhole plate (optional)

Fig. 3b. Aggliiination optics
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23  Iostrument Layont

Instrurnent cover

Retaining screws of the instrument cover
Measursing assembly cover

Retaining screws of the measuring assembly cover
Flate carricr

Transfer rails

Track

Printer (opiional)

Keypad

Display

S Tl

&

Figuee 6, Muldskan MS
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Lamp
Chopper whesl

Fan

. Filter whee! slot
6. NAPST 2 (keyboard) circuit board
7. LLD display circuit board
8. SCANPRI 2 (printer) circuit board {optional)
9. MUSCU 2A processor circuit board
10, Connector for buili-in printer
. Connector for Centronics interface, optional RS-232¢ interface or optional [IEEE-488 interface
12, MUCEN cireait bosed

Figure 7.

1
2.
3. Filer
4
5

Muluskan MS internal view
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Power swilch

Power input sackes

Fuses

Vollage selector switch (if exist)

R5-232C imerface connector for 2 compuicr or a printer
Serial RS-232C DIL. switches

Centronics interface connector

Secondary inlerface DI, swiiches

Alot for program card

R R o S

Figure 8. Mudtizkan MS rear view
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1. Dieteatons

2. Focusing lenses

3. Pin bole plate {optional}
4. MACU ciecuit board

Figurs 9, Measuring assembly
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2.4. Keypad

13

Keypad of Multiskan MS comprises 30 keys with click action switches:

/ ~ \ ( SRl e
- @G H P il PAPER
i & & l ] feep || PAINT ARG
49 s8] 6F ! : LJ + x| seer
“'—:'J I T Ui . N
12 3 © fCLEAﬁ ENTER | | START || STOP el et | R

A SN § S B =

Figuee 10, Muhiiskan M8 keypad

0.9
Ap b

LB O

CLEAR:

PRIMNTYR, ARBREONT;

PAPER FEEL:
+ -~ % fh
SIneT:
ENTER:
START:
STOR

SAVE:
RECAILL:
MEAS MODE:

MEAS PARAM:

CALC MODE:

CALC PARAM:

PARAM:
T ({:

1y

for entering namene values and microplate positions

synbols of positive (), negative (M) or low positive (L) congols 1o be used in cut off
cquation

decimal point
for comrecting data before eatering it

absorbances and concenirations are prisited out on the built-in printer or geng oul via the
selented intexface

feds paper from the roll of the buili-in or external prinjey

operaiors for cut off equation

for waking symbols at the uppar right corner of (he koy into use

for entering modes and parameiers

measurement is started

wicroplate is ciccted, strument fetums o the previous logics) siate
user determined programs can Be stored into the memory of the instrument
programs eaclier stored can be recalled

rsasmement mode is selecied

messwement parameters are entered

calcntation mode is selected

calculation parametars are entered

general parameters {e.g. R5-format, plate movement) are selected

arrow: for going backvards in the list of the modes or parameiers and changing the clock
display, parenthesis: for entexing ciut-off equation

anow: for going forwards in the list of the modes or pasameters and changing the clock
display, parenthesis: for entexving cut-0ff equation
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2.5 Program Modules

Multiskan MS software comprises program modules, software packages which are combinations of measurement
and calcalation modes.

The following program maodules are available:
I Primary EIA software
2 Agglutination software (optional)
3. Cut off software {optional)
4, Cubie spline software {optional)

Module I Primary EIA

This software is & basic software 10 pedform EIA measurements. 1t includes the following measurement modes;
absorbance, dual wavelength, two point, kinetic, multivawelength mode and compuler control,

The following caloulation modes can be selecied: facior, linear standard, standagd line, limit, double timit, range,
column subtraction and point o point caleulstion,

Module 2: Agghutination software (optional)

Thizmadule enables ayglutination measurements. A special optics {pinhcle optics) is wken ipio nse. 20 readings are
taken per each well, Results are sent via interface for further proceszing.

Modale 3: Cof off sofiware {optional)
Thers are different cut off calculavions avzilable in this medule: double Hmit, rauge, Gxed cut off and floating cut off,
Modude 4: Cubic spline (optional)

Measurement inodes: available are absorbance, dual wavelength, two paint and kinetic,
LCalealation mexde: available is cubic spline,

Changing between modules cocurs by first pressing the SHIFT key and then the ENTER key.
2.6 Program Card (optional)
More memory capacity is offered by a programsmable program card whick can be plugged-in v the instrumerd.

Cards are programimed by Labsysterms upon vegnest.
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3. OPERATION

L1 Howio Get Started

Swilch the inshument on using ihe power switch at the rear of the instrument (Figure 8:1). Primary EILA, softwase
version aumber and AUTQUALIBEATION are displayed followed by PRIMARY EIA, READY gnd the time, In
autocalibration procedure the instmment selects the proper light intensity for each instatled filier. When the
instrument is swilched on, wait | minute for warming up.

When swiiching the instrament on, modele 1 and its parameters (single wavelength absorbance measurement, no
calentaion, filier a:o 1, continuous plate maovemnent, plate analysis off and printes formar) are selecied,

3.2 Inserting the Paper Roll (printer option)

Remove the piece of paper which has boen set nnder the printing system during iransposiation by pressing the PAPER
FEED key,

Insert the fres end of the paper roll into the slot at the rear of the instrument until a slighi resistance is felt, Note the
corenct direction of rotation of the roll.

Press the FAFER FEED key until paper is fod Lhrougﬁ the printer. Insert the shaft intg the paper roll. Slide the mil
wilh the shaflt ino the guides at the rear of the instroment,

Always make sure that thore s sufficient paper in the printer. Never use the printer without paper,

33 Measuring

Select the program module by pressing first the SHIFT key and then the ENTER key. Select | PRIMARY software,
2 agglutination software (optional), 3 cut off software (optional) or 4 cubic spline sofiware {optional). After epicring
nto module, AUTGCALIBRATION is performed. In gach module select the required measwement mode and
pararnsters and caleuiaton mode and paramcters. Press START key to measure, After measweiment, the resulis are
sent 1o the built-in prinier or via the interface.

3.3.1 Module 1; Primery BEIA Softwars
Select the measurement mode and calculation mods before staniing the measuremment,

Measurement mode is selected with the MEAS MODE key. The list of measwement modes can be scrolied lorwards
and backwards with the arrow keys, The desired mode can also be seiscied directly by the number keys.

Measnrement parameters ace selected with (he MEAS PARAM or EMTER key, The amrow and nomber keys are ussd
for entering new values for parameiers. Default value or earlier selected valtue is selected by pressing the ENTER or
MEAS PARAM key.

The following measurement modes can be selecied in module 1

i ABSORBAMCE: Absorbancss are measured st one wavelengih,

2 DUAL WAVELENGTH; Absorbances are measured using two wavelengihs:

Eesnitsof the second measurcment are subiracted from mesulivof the Orst
measurement.

3 TWO POINT: Absorbances of the plate are measured at tweo soparate poinis in tine.
Results of the first measurement are subiracied from resulis of the sooond
measurement.

4 KIMNETI: Rates of absorbance change are measurad,

5 MUETI WAVELENGTH; Absorbances are measwred using individual filter selection for cach

column of a micraplate.

b COMPUTER CONTROL: Inzument is conirolled by a0 exivrnal computer.
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The following measureient parameters can be selected:

FILTER:

BLANEING POSSIBILITIES:

I BLONEVERY PL/

T RETAINED BLANK:

P END RESULTS/
2 ALL RESULTS:

INTERVAL TIME;

LAG TIME;

MNOTE:

In measurement motes 1, 2, 3, 4 and 5. Eoter the waveleagin(s) of the
filter{s) or the filter number(s) (see 8 FILTER WHEEL from section 7.6
Oeneral parameizrs),

‘The following blanking possibilities are available inmodes 1, 2,3, 4 and 5:
1 MG REAGENT BLANK

2 SINGLE WELL REAGENT BLANK
- blank well is entered

3 COLUMN MEAN BLANK
- Diank column {1-12) is entered
- average of the blank vahses (B) of the column is used

4 COLUMN BLANE
- blank column (1-12} is sntered
- each row will have an individoal blank value which is uaed

5 ROW MEAN BLANK
- blank row (A-H) is entored
- average of the blank values (12) of the row i3 used

& ROW BLANK
=~ blank mw (A-H) is entered
- gach column will have an individunl blank valoe which is used

Blanking on every plate (1 BL ON EVERY PL) or retained blank
{2 RETAINED BLANK, blank value of 3 former plate is used) can also be
selected. X retained blank i3 sclected, 1 USE OLID BLANK / 2 NEW
BLANE MOV will be asked before reading the next plate.

In modes 2, 3 and 4 final results (o.g. absorbance differcnces) or zlso
intermediate results (o, absorbances with filter | oand filter 2) can be
selected,

Thne botween suecessdve measursmenis of the plate, Minimum interval
time ig 5 5, maximum 17 h 39 min 59 5. INTERV AL TIME pacameter can
be selecied in modes 3 and 4. Enier ihe interval time as HH.MBMLSS,
(HH = hours, MM = minutes, 83 = seconds),

When the kinetic measurament and ALL RESULTS are selected and resulis
are tansmitted via the R8-232C interface, the actieal minimmn intexrval
tirne is dependent on the baud wate used: the lower the bawd taie, the slowes
the intermediate resulis are gransmited. This means that the interval time
has o be long enough for the instument 1 be able io mansmil the
intermediate rwsulis during the selected interval dme.

Example: With baud rate 4800 the mintmum interval time is 6-7 depending
on the peinter ysed,

Time before measurernent is staried, Minimum lag tme is 0 s, mazimum
17 1 59 min 59 5. LAG TIME parameter can be selected in mode 4. BEnter
the izg time a8 HELMM.SS, (HH = hours, MM = minutes, 55 = seconds).
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TOTAL TIME:

17
Time during which the reacuon is followed.
Minimum total time is 5 5, maximom 17 h 59 min 3% s,
TOTAL TIME parameter can be selectad in mode 4.
Eater the total time as HELMMLSS, (H{H =houre, MB=mivuics, 55 = seconds).

Any of the calculation modes can he applicd o msults from any of the measurement mades. Caleulaiion mode/modes
can be selected before or afler the measwrement 18 done,

The PRINT, ABS and SHIFT keys aftow ihe resulis 1o be obtained later from earlier measured values,

The fatest selected caleylation mode is nsed wntil changed.

Calculation mode is selected with the CALC MODE key, The list of calculagion modes can be scrolled forward and

backward with the arrow keys,

Caleulation parameters are selecipd with the CALC PARAM or EMTER key, The arrow o number ke ys are used {or
entering new values for parameters. Detauly value of earlier deiermined value is selested by pressing the ENTER or
CALC PARAM key.

The following cakoulation modes and their parameters can be selected in module 1

1

2

3

NG CALCULATION:

FACTOR CALCULATION:

LINEAR STANDARD:

Resuits are sent as absorhances o buili-in printer o viz the inierface,

Mesasured absorbances sre multiplied with 2 factor given by the nsar i get
concentrations. The concentration unit is defincd by the unit of the facior,
Concentration iz calcutated according (o the following equatios:
Concentration = FACTOR x absorbance,

The measvrenment parameters, calowlation parameters and calenlaicd
coficentrations are sent to the buili-in printer or via the interface,

?ﬁmmctcn FACTOR.

The user enters the concentrations of he Nandards and Muliskan MS
valculaies a standard line with the help of these standards using the method
nf least squares. Measured abisorbances arc eonverted o concentration uniis
hy the use of this ling, The measurement paramelers, caloulation parametzes
and concentrations obtained are sent to the built-in prinker of via the
interface,

Parameters: Purber of standards (MR OF §TDS)
Mumber of replicates (NK OF REPL)
Standard concentrations {(STANDARD 1) cic
Standard loeatons (STANDARD
REPL 1 Al)ew.

Up to ¥ standard solution can by incorporaied on the plate s up w 3
replicates.

1 STDONEVERY PLATE/ Swndard on every plate {I ST ON
EVERY PLATE) or

2 RETAINED 5TD retained standard (2 RETAINED STL,
standard curve of the former plaig i3
used}ean b selectod, If rotained standard
is selected 1 USE QLD LINE /2 NEW
LINENOW will be asked before reading
ihe next plate,
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4

5

7

STANDARD LIME:

LINMIT CALCULATION:

DOUBLE LIMIT:

RANGE CALCULATION:

18

The user can define the standard bine by eniering the slope and the iniercept
by using ihe known standurd Hoe, Muliiskan M3 caloulams ihe concentra-
iions with the following equation;

absorbance = A x concenlration + B

where A= slope like in linear standard mode,
B = intercep
{ 3!
CONCEration = —— x absorbancs - -
& A

The measurement parametery, calculation parameiers and concenirations
chained ave sead o the buili-in printer or via the 1meriace,

Paramoiers: LINE SLOPE,
INTERCEFT.

The measwrement absorbance values are compared with 2 fimit valse
defined by the user. TE the wwsalt is lower than the sei limit, pegative sign
(-} i¢ sent, otherwise a positive sign (+). The measuwement paramaters,
calculation parameizes and resulis in +/~ maidx are sent to the hudli-in
printer or via die interface

Paramneters: Limit value (LTMIT) (0.003-2.000).

The measured shsorbance values ae compared with two it values
defined by the iser. I the resnltis lower than the lower limit, 3 negative sign
(-) s sent. If the result is between the swo imit values, 0 is sent. If the result
is higher than the upper lmit, positive sign {+) is seat, The messuremang
parameters, calculatina parameters and wesulis i -0 matix ase sent i the
build-in printer of via the interface,

Parameiers:
Low fimit value (LOW LIMTT) (0.000-2.000).
High fimit valus (HIIGH LINMIT) (0.002-2.000).

Range value defined by the user is divided into ten 2qual segments,
Segments are nunitbered from 0 o 9, The measured absorbance vatue is
represented by one of thase numbers depending on which segment it liegin.
The measurement parameters, calcolagon parameters and mairis where the
resulis are shown by segment dumbers (0...9) are seni 1o the buili-in printer
or via the interface.

Parameters: Range value (RAMGE]) (0.000-2.000).

Ezample: 1If an absorbance vange 1.5 is set, the segmends are as below;

Segment  Measumd sbsorbance value in range Printout
1 A£0.150 tH
2 0.130 < A 50.300 i
3 0.300 < A 5 (0450 2
4 D450 = A £ 0.600 3
5 0.600< A <0750 4
& 0.750 < A < 0.900 5
? 050 « A £ 1.050 &
3 1050 < & 51200 ¥
g 1200« A 51,350 g

i 1.350 < A 5 1.500 4
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9

COLUMN SUBTRACTION:

POINT TO PFOINT:

149

Results of colums U are subiracted from resulis of column 2, resulsg of
column 3 are subitacted frorm resulis of columa 4, gic. or vice versa, The
measurement parameters, calcubation parameters and absorbance differen-
ces of every other column are seat o the built-ia printer or via the interface.,

Parameten: 1-234,, or
2-14.3..

The user eniors the concentrations of the standards and Multskan M3
calculates a piecs wise lnear standard cuxve with the help of these
standards, Measured absorbances are converted to concentration units iy
the e of this curve. The measuroment parameters, calcolation paramsiors
and concenirations obtained are sent o the boili-in printer or via the
interface,

If the pisee wise lincar sandard curve is nob monolonous, the exi
MOM-MONOTONDIS curve will be printed and the results ase incorrect,

Paramoters: Namber of siandands (MR OF 5TDS)
Mumber of replicates (NR OF REPL)
Sundard concentrations (STANDARD 1) erc,
Standard locations (STANDARD 1
REPL 1 Al et

Up to 8 standard solutions czn be incorporated on the plate in up o 3
replicates.

1 STDONEVERY PLATE/ Siandard on every plate (1 5TD ON
EVERY PLATE) or

2 RETAINED STD rerained standard (2 RETAINED 57D,
standard curve of the former plaig is
used)can be selected, Iretained standard
ig selected 1 USE QLD LINE /2 NEW
LINEMNOW will be asked bofore reading
the next plate.

3.3.2 Module 2: Agglutivatios Software (optinneh)

Commect Multiskan MS 10 computer, Enter 1o module 2 in Multiskan MS. Choose the filier, blanking and parameiass.
Start computer contol from computer. Start the measurement. 20 readingsfwell will be aken and seit 10 the
compuier,

3.3.3 Module 3: Cut-off Soffwsare (optional}

The following measuremeant modes are available & omoduie ¥

]

2

ABSORRBANCE:

DUAL WAYELENGTH:

TWO POINT:

KINETIC:

Abzorbances are measured at one wavelength.

Absorbances ars measured vsing two wavelengths:
Results of the second measueement are subtracied fom resulis of ihe first
measeinent,

Absorbances of the plale are measwred ab lwo separate poinis in Bime.
Resulis of the first measurement are subtracied fom the resulss of the
sseond measivement,

Rates of absorbance change ars measured,
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The following measwremnent parameters can be selectod:

FILTRR:

BLANKING POSSIBILITIES:

1 BL.OM EVERY FL./

2 RETATWED BLADNE:

[ END RESULTS /
2 ALL RESULTS:

INTERV AL TIME:

LAG TIME;

MOTE:

In imeasurement modes 1,2, 3 and 4. Bnier the wavelengiils) of the flter(s)
or the filter pumber(s) (sce 7 FILTER WHEEL from seciion 3.8 Ganeral
pardmess).

The following blanking possibilities are available in modes 1.2, 3 and 4;
1 NO REAGENT BLANE.

2 SINGLE WELL REAGENT BLANK
- blank well is entered

3 COLUMN MEAN BLANK
- blank eolumn (1-12) is eniered
- average of the blank valucs (8) of the coluran is used

4 COLUMM BLANE
- blank column (1-12) is eniered
- each row will have an individual blank value which is used

5 ROW MEAN BLANK
- blank row (A-H) is entered
- aversge of the blank vatues (12) of the row is used

&  ROW BLANK
- blank row (A-H) 15 entexed
= gach coluwrmn will have z2n individoal blank value which iz vsed

Blanking on every plate (1 BE ON EVERY PLY or rotzined Blank
(Z RETAINED BLANK, blank value of a former plae is used) can alsa be
selecied. If retained blank iz selected, 1 USE OLD} BLANEK / 2 NEW
BLANK NOW will he: asked before reading the nexg plate.

In mades 2, 3 and 4 final wsulis {o.g. absorbanece diflorences) or also
intermediate results (e.g. absorbances with filter | and filter 2) can be
selecied.

Time batween successive measwremients of the plate, Minimum interval
time i3 5 5, maximum 100 min. NTER VAL TIME parameter can be
selected in modes 3 and 4. Enter the interval time ags XX YY,
{303 = minuies, YY = seconds).

When the kinetic measurereni and ALL RESULTS are selected andresults
are fransmilled via the R3-132C interface, the actual minimmn interval
time is depoadent on the baud rate psed: the lower the baud rae, ihe slower
the intermediate results are seansmitied. This means that the inerval tdme
has 1o be long enough for the inswuwment i be shie (o wansmit the
intermedigie msadts during the selected interval fime,

Exampie: With baud raie 4800 the minimum interval thae 13 6-7 depending
on the printer vsed.

Time befure measurement is staried. Minimorn lag time 15 § 5, maximum
100 min, LAG TIME parameier can be selecied in mode 4. Enter the lag
time 58 XX.¥Y, (XX = minutes, YY = sccomis),
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Time during which the reaction is followed.

Minimum total Ema iz 3 3, maximom 100 min.
TOTAL TIME patameter can be selected in mode 4,
Enter the total time a5 XX, Y, (XX = minuees, YY = seconds),

The following caleuladon modes and calculation pasameters can be selecied in module 3

1

2

3

4

O CALCULATION

DOUBLE LIMIT

RANGE CALCULATION:

CUT-OFF

Regulis e sont 38 absorbances 1o built-in printer o via the inisrface.

The measured absorbance values ave compared with two linit values
defined by the vser. If the resnlt is lower than the lower limit, a negarive sipn
(-} is sent. If the vesult is beyween the two Bimig valoes, O is send. I8 the resuli
is higher than the upper lmie, positive sign {3) is sent. The measurement
varameters, calcalation parameters and results in - AN mzirix areseni io e
build-in printer or via the interface,

Parameiers:
Law tinnit value (LOW TIMIT) (0.000-2 .000).
High limit value GG LIMIT) {0.001-2.000).

Range value defined by the user is divided into ten equal segments,
Segments are numbered from O 0 9. The measured absorbance value i
represented by one of those aumbers depending on which segment it Ly
in, The measurement parameters, caloulaiion parameters and mateix
where the results are shown by segment numbers (0...9) are sent to the
built-in printer or via the interface.

Parameters: Range value (RANGE) (0.000-2.000).
Exarnple: If an absorbance range 1.5 is set, the sogments are as below:

Segment  Measured absochance value in range Printong

A Z0.150 '
0.150 < A s 0.300
N300 < A £ (450
0,450 < A < 0.600
0.600 < A £ 0.750
0750 < A 20.900
0.900 < A £ 1.050
1050 < A £ 1.200
1200 < & % L350
10 1350 < A £ 1.500

W 0D 2 DAL P L B2 e
[l - L e LW R VLIS ™,

The measured absorbynce value iz compared wilh a cut off valuacalcula-
ied with the aid of & cut off equation using measured absorbances of positive
OF Negative conools,

Parameter:

CUT OFF EQUATION emter the squation with the aid of
(). +, - %/ P Land Nkeys
Ezample: (P+M)=0.5

NO OF FOS CONTROL enter the number of positive controls

POS COMTROL Al enter the positions of positive, negative
or low posidive confrnla

NO GF NEG CONTROL See pos conbal above

NEG CONTROL A1

NG OF LOW POS CONTROL  See pos coniml above
LOW FOS CONTROL AL

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



22

GREY AREA enier e absorbance range wheree the
resulis obtained are doubiful; resuliy
inside groy ama ave presenied with O

INTERPRETATION 14>  Interpreiziion of resulis ix
2w+ chossn

1+ > veanlis above oyt off value are
presemted with +, resulis below cu off
are presented with -

2 — >+ resnlls above cui off valoe ane
gresented with -, resulis belowr it ars
presented with +

334 Module 4; Cubic Spling (optional)

The following measurement modes are available in module 4:

[ ABSORBANCE:
2 DUAL WAVELENGTH:

3 THWO POINT:

4 KINGTIC:

Absorbanices are measured at one wavelength,

Absorbances gre measured using two wavelengihs:
Resulis of the second measurament ace subbiacted from tesulis of the fisss
measuremeant.

Absorhances of the plate are measured al two separite poinis in ume,
Fesults of the frst measuccment are sublvacted fova the resulis of the
second measurement,

Rates of absorbanee change are measured.

The following measurement parameigrs can Ge selecied:

FILTER:

RBLANEIMG POSSIBILITIES:

I BLONEVERY PLJ
2 RETAINED BLANK:

In mcasurement mexles 1, 2, 3 and 4. Enter the wavelength(s) of the filtex(s}
or the fiiter nurnber(s) (see 7 FILTER WHIBL from section 3.6 General
parameters).

The following bianking possibilities are available i modes 1,2, J and 4
I NORHAGENT BLANK

2 SINGLE WELL REAGENT BLANE
- blasnk well is enterad

3 COLUMN MEAN BLANK
- blark column (1-12) is entered
~ average of the blank values (8) of the column is used

4 COLUMN BILANK
- blank eoluran (3-12) is entered
- each row will have an individual blank valus which is nsed

5 ROW MEAN BLANK
- blank row (A-H) is cotered
~ average of the blank values {(03) of the row is used

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

Blanking on every plate (1 BL OM EVERY PL) or retained blank
(2 RETAINED BLANK, blank value of a former plats is used} can aisg be
selecied. If retained blank is selected, 1 USE QLD BLANK / 2 MEW
BLANK NOW will be asked before reading the next plais.
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1 END RESULTE/
2 ALE RESULTS:

INTERVAL TIME:

MNOTE:

LAG TIME:

TOTAL TIME:
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In modes 2, 3 and 4 Gnal sesults {g.g. sbsorhance differences) or alw
intermediate results (6.8, absorbances wiih filter 1 and Blies 2) can be
selecied.

Time berween sucoessive measuremenis of the plate. Minimum interval
iime is 5 s, maximun 100 min, INTERVAL TIME parametor can be
selected in modes 3 and 4. Eater the interval time as XX vy,
(X = minutes, Y'Y = seconds),

When the kinetic measorement and ALL RESULTS are selected and resulis
are iransmiited via the R3-232C interface, the actual minimum interval
time by depondent on the band rate nsed: the lower the baud rate, the slower
the intermerdiate resultls are fansmided. This means that the inierval time
has to be long enough for the imsument o0 be able o tansmii the
inteemediate results during ihe sclected interval time,

Exampile: Withbaud rate 4800 the minimum intarval time is 6-7 depending
on the printer used,

Tine before measurement i5 stared. Minimuom lag time is O 3, mazinigm
1C0 min. LAG TIME parameter can be selecied in mode 4. Enter the lag
time as XX, Y'Y, (XX = minuies, Y'Y = seconds).

Time during which the reaction is followed.

Minimum total tme is 5 5, maximum 100 min.

TOTAL TIME parameter can be selecied in mode 4.

Enter the total time as XX, Y'Y, (X = minutee, ¥Y = seconds).

The following caleulation modes and calculation parumneterss can be selecied in moduie 4:

I
2

NQ CALCULATION
CUBIC SPLINE

Results are sent as absorbances o huili-in printer o via the intorfuce.

Cubic spline is a sigmodial carve wsed for example with homones and
mour markers,

Paramcters:

NOOF STDS 2 2 10 8 standards is allowed,

N OF REPL 1 1 5 3 replicaies is allowed.
STAMDARID } 0000 Enter conceniration of standard 1.
STANDARD 1 REPL.1 Al Enter lecationds) of standard 1.
STANDARD 2 Q000 Ener concentrasion of standard 2.

STANDARD ZREPL 1 Al Enter locationds) of standand 2.
STANDARD ON EVERY PLATE or RETAINED STANDAKRD

LUNIT  nounit, UA, TUA, mIUA, g1, mgA, mg/dl, pg/l, tghml ng/ml,
mmol/l, pmol/l, nmolA

{scale LIN/LIN
2 scale  LINALGG
I scate LOGAIN
4 scale LOGAOG

After measurement and data tansfer it 15 asked if the resulis are accepied
or if & new Hi is required:

1 ACCEPFT RESULTS
2MEW FIT

If rosnlts ame acoepted, the instrument goes © READY siate, I a new fitis
required, new scale parameters bave 10 be selected and the PRINT key
pressed, The new results will be inicifaced. Incase retained standacd isused

I USEOQLD CURVE
2 NMEW CURVE NOW iz asked o be zelecied,
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3.4 Compufer conirol

I medules © and 2 an external computer can be used 1o substhinte the keypad nse of Muliiskan MS,
The compuiar control occurs via the R5-232C iatecface.

The computer mode is staned by selesting measurement made 6. The computer can also start the compiter mode by
sending an K-command after the inswument displays READY and the instrwment has set DTR w0 high siaie,

Retuming 1o keypad use is sceomplished aither by pressing the STOI key or by sending a Q-comunand,

Computer Contmol Commands in Module i

In the computer conteol mode Multiskan MS responds w the following commands:

R Starts the computer control.
Fl..FR Filter selection,
FMn L. Individual filler is selected for ¢ach column,
12 n=filter number, nimbers from 1 1o 3 can be salecied,
E0 Seleciion of continuous plate movement.
El Selection of siep wise plate movement,
C Cuwrent program module numbex is sent.
Cn Selection of program module, n= 1 - 4, where

1 = primary EIA mechule

2 = agglatination module

3 = cui off module

4 = gubic spline modals

Mote: Afizy seiceting a sew poogram inodule autocalibration is
taking place (25 ). A new K command has io be eniered
NOW 0 £nieg T Com puisr control,

A | Adr blank,
[ . Reagens blank on column defined by command 5.
P Measuring the whle plals and sending the resulis via the iterface in
the mitcroplate fornad
PM Measuring the whole plate using individual filier for each colwnn and
sending the results via the interface in the microplate format.
n Measuring the whole plaie o times (o= 1-99) and sending the resulis
via the interface in the microplate format.
Mn Measuring o colurans stactdog from the stating colume {n= 1-17)
i Determining the relative stating column {j = 1-12)
1 [nitializing the starting columo so that the absolute siaring columa ig 1
Exampie: i LE
82 LY
M4 LE
{eolumns 3, 4, 5 and 6 are measured)
O Driving the plate out and imbalizing the starting column s that the
absoluie stariing column i5 J.
Example: G L¥
52 LE
M4 LF

{columas 2, 3, 4 and 3 are measured)
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X Set shaking speed 1o maximuom, (This speed s sabected g3 a defaule)

X2 Set shaking speed to 66 % of maximum,

X3 Set shaking speed 10 33 % of maximuog,

2 Shakin.g of the micropiabe, 1 is shaking thne in seconds (0 0-60)
Exanple: Shaking of § 5 is entered ax 703,

T Dawe and Hme.

N Serial number,

v Yersion number of the sofiware.

0 Retoming i the keypad nxe.

Commands T, M and V can also be used while the instrument displays READY,

Each command must be teominated by LE. Multiskan M5 disrepards spaces hefore the command. Up to 4R extra
characters beiween the command and LF will be ignored.

Multiskan MS acknowledges each command by seuding 2 message, The following messages are used:

OK The action has heen sucressfully perfomned.
ER1 Fovor (see seciion 5, Trouble shonting)
ER3 An iavalid command that Multskan M3 was not able 10 understand.

The F and PM commands are acknowledged by sending values of the measured wells. Data {low to the conipuler iz
a follaws:

DATA DATA DATA DATA DATA DATA DATA DATA DATA DATADATA 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 CRLE
DATA DATADATA DATA DATA UATA DATA DATADATADATA DATA DATA CRLF
DATA DATA DATA DATA DATA UATA DATA DATA DATA DATA DATA DATA {CRLF
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CHLE
DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRELE
DATA DATATATA DATA DATA DATA DATA DATA DATA DATADATA DATA CRLF

where
CRLF = camriage return and line fecd
DATA = 6characiors, where the first character can be 3 space o 2 minus sign and the remaiader can be digits or

decimal points

The ¥ command sends the wxt MULTISEAN MS VERSION XY (whore X canbe 1.9 and ¥ can have 110 8
characiers) as acknowledgement message,

The T command is acknowledged by sending XX, XXX 194X XX XMCHK
(example: 19. MAR 1991 20:42:03).

The N cominand is acknowledged by sending SERIALX. X, where X can be 0.9, - o space
(example: SERIAL3S52-00001),
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WM <points:>

FI-FY
C

{n

Starts the compuier control
Retwrning 1o keypad s

Agglutination measurement is performed. The parameter <points ix
optional and defines which ones of the 20 measured profilec points are
sent in the response. The parameter is a sming of ASCIL *1":5 and
"07:s. The siring length is free, the character in the middle of the string
corresponds 1o point 10, If the string is shorser than 20 characiers, the
undefined points will no be sent in regponge. I <poiaiz> is Jeft qul,
absarbances of all 20 points w18 be sent.

Filter zelection (filters 1-8)
Curreni. program module number is seat,

Selection of program module, =1 - 4, where
I = primary ELA module

2 = ggglntnation module
3 = onoff module
4 = cubic spline module

Motes  Afier selecting a new program module autocalibration is
taking place (25 8}, A new X cowmand bas W be entered oow
t enier the compuigr eonirol,

Version nunbers of the software
Dae and time
Sertal number

The computer program, which controls Muoltiskan MS, must consist of modules tor

Computer Congrol Commands in All Modules

sending a command o Multiskan MS,
waitisig for an answer from Multiskan M$ and
working according 0 8 message or resulfs.

Modules 1 and 2 are xecormended i use with an cxternal computsr, bocause all commands exist in these modufes,
tHowever other medules contain some commands;

Coin.

R

Fa
FMnn
En
CHon
A

B
P/fn
PM
Iin
5§

0

1

xa
Zn

Mraning

Start resaote control
Filtrr n=1. 8

Muitifilter nn 12 pes
Measurement mode n=0, 1
Module ehange n= |, 1.4
Alr blank

Column blank

Plate measwre n= | 1..99
Multifiltcr meastne
Column measure n=1..12
Set column =1,.32
Inttialize column =
Initinfize column = |
Mining speed n=1..3
Mixing n=00..60

Tune

Scrial nunber

Software version

Quit remote copuol
Agglul. measurement

MO 1 MOD 2 MOD 3 MO 4

PRIM AGG CUT CUB
Yes Yes Yes Yes
Yes Yes Yen Yes
Yes —— _— .
Yes e Yes ,
Yes Yeg Yes Yes
Yes e Yes e
Yes s Yoy —
Yes e Yoz —
Yes — — .
Yes — e —
Yes e Yo —
Yes eg N
Yes R Yes —
Yes o Yes Yas
Yeg rn Yes Yes
Yes Yes Yes Yy
Yes Yes Yes Yes
Yig Yos Y Yis
Yes Yes Yes Tes
Yes - -
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35 Storing the Programs
User determined progeams ¢an be stored into the memory of the instmument for fater use,

Sioring is done with the SAVE key, When it is pressed the instrument asks for program number (PROGRAM
NUMBER), which can be 1 io 64, Enter the program number. SAVING DATA is blinking on the display for a while,

The stored program can be aken later into use with the RECALL key and using the same program number.

3.6 General Parameiers

The ﬁ)llﬁwing general parameters can be sclected with the PARAM key (und the arvow keys or ENTER key):

1 RS-FORMAT: 1. PRINTER FORMAT Cheader information and absorbances are sent
via the interface)
2. COMPUTER FORMAT {only absorbances are sent via the inicrface
in plate format)
3. OLD MCCFORMAT {only absorbances are song via the intorface in
column format)

P4 PLATE MOVEMENT: The speed ai which the plaie is moved can be selected:
L. CONTINUQUS {5 5)
2. 5TEP MODE (25 3)

PROGRAM PRINTING: Programs inthe memory of the instrument are prioted on the buili-inpringer,
4 PRINTER ON/OFE Onjoff selection of the boili-in printer. When the printer is suppnessed,
SELECTION resulis are antomatically send via the interface.
When the instrument is swirched on, the latest selection will be valid.
5 FLATE ANALYSIS: After results have been presented in the microplate format, the instrument

sends via the intorface the meas value, mintmuen valie, maximum value,
dehta value, standard deviation value, delia percentage and coelficient of
variation percentage forevery eolumnand row and also for the whole plaie.

On/off selection of the analysis:

. ANALYSIS QFF
2. AMALYSIS ON
{(not available on module 2 and 4}

6 FILTER WHEEIL: Murnber of filiers and (ilier wavelengihs can be entered,

MR OF FILTERS 1 Mumber of fikters {1 - B) can be entersd of
shunged with the acrow and ounber keys,

FILTER 1 WAVEL M0 Filier wavelengths in nanometers can be
enigeed or changed with the mvow and

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

7 CLOCK SET: Date and turie (year, moath, day of the week, howr, minute} can be
changed with the arow and number keys.

3 PRINTOUT SPALCING: On the printout of the exiornal printer an empty row ean be left betwecn

~the results of the rows (print out spacing},
Onfolf selection of ihe printout spacing:
1. NO SPACING
2. PRINTOUT SPACING
g MIXING Mixing of the micruplaie belore measuretmens s started

1. MIXING OFF
2. MIXING ON
* MIKINMG FAST
* MIXING MEDIM
T MIKING SLOW
w MIXIMG TIME:  enter the time in seeonds (0-60 5%,
Defanlt value is 153 5,

10 MODULE LISTING List of modules is panted ool
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4.  SERVICING

4.1 Maintenance

Tur guarantes the continuing reliability and aceurucy of Multiskan M5 avoid disiusbing any of the optical sysizm
components. A misaligrment of the light path atfects measuraments.

Keep the optical systeim clean o ensure proper functioning and sceurate resulis. Prevent any liquid frowd eniering the

instuement. Keep the instrument free of dust and other forcign matier, Avoid wuching lens surfaces, filiers or
detectors wiit Angers.

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

lean the instrumeni sutside, the rack (Fig.11:1) and the plate camier (Fig.11:2) with a cloth dampened with water
or mild detergent.

4.3 Cleaning of the Optical Sysiem

Hemove the tworsiaining serews (Fig. 1123, 11:4) of the measuring assembly cover and remove the cover, Clean the
track (Fig. 11:5) inside the messuring assembly ag above, :

NOYUE: Do not touch the measuring circuit hoard (Fig, 11:6) by hand.

Clean the cight focusing lenses at ihe end of the optical fikre bundle (Fig. 11:7) with a cloth dampened with water,
il detergent or 96 % ethanol, [f 96 % ethanod is used, wipe afterwards with a napless cloth dampened with water,
‘Ihe upper lenses are situated under the detector frame (Fig. | 1:8). Remove the two detecior frame from fasieners with
washers(Fig. 11:9). Lift the dewctor frame from the handle (Fig, 12:1). Clean the uppee benses (Fig, 12:2) by the same
wiy a5 focusing lenses.

MNOTE: Do oot use acetone to clepn ihe piastic lenses (focesing lenses or upper lenses), Avoid harsh
freatment.

After cleaning the upjer lensis lower the delector frame hack 60 147s position,

NOTE:  Make sure that the Hall-elemenit sensor {(Jig, 12:3) is positioned inio its slot (Fig.12:4).

Replace the detector frame fastencrs with washers (Fig. 11:93. Make sure that delecetor frame fastenees are placed s
that the edpe in the fasiensr faces up (see Fig, 11).

NOTE: Do not beud the measuring cirenit board cable (Fip. 11:18},

Place the ground wire (Fig. 11:11) back 10 1s position making sure that the ground wire will stay inits place, Replace
the cover relaining serews. The screw (Fig, 11:3) will connect the measuring assembly cover o the instrument ground
to suppress elecirical disturbances,

Clean the interference filiers with aapless cloth or with lease paper. Tt is recommended not 1o use liquids when
cleaning the filters.
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10.
11.
12.

Track

Plate carrier

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

Measuriog circuii board

Focusing lenses

Dewector frame

Detector frame fastener with washer

Measuring circusit board cable

Ground wire

Position of the ground wire

Figure 11, Opering the meeasuring assembly cover
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Handle

Unper tenses

Hall elemient senisor

Position of the Hall element sensor

Ak s DD

Figure 12, Lifting the deiector frame

4.4 Disinfection Procedure

Distafect the instrument in case of hazard of infectious agents as follows:
Turn the power off and unplug the instrument.

Use dispisable gloves,

Clean the instrument ouiside, the wrack (Fig. 11:1) and the plate carrier (Fig.1 1 2} with a disposable cloth dampensd
cither with 70 % ethanol or | % glutarmldehyde,

Remove the two screws (Fig. 11:3, 11:4) of the measuring asscmbly cover and mmove the cover, Clean the wack
(Fig. 11.5) inside the measuring assembly and the cight focusing lonses al the end of the optical fibie bundle
(Fig. 11:7) as above.

NOTE: Tlopot touch the measuring circuit board (Fip, 11:6) by hand.
The upper lenses are sitvated undex the detector frame (Fig. 11:8). Remove the two defsctor frame fasieners with

washers (Fig. 11:9}. Lift the detec tor frame from the handle (Fig, 12: 1), Clean ihe upper lenses (Fig.12:2) by the same
way as focusing lenses,

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.cpm



_ a1
MOTE: Do not use acetose to clean ihe plastic lenses (focusing lenses or upper lenses). Avoid harsh
treatment,
Let the surfaces of the insbument fo dry.

Wipe oul the thin {iim of the disinfection agent from the swrface of eight focesing lenses and upper lenses with a
napless lens dssue dampened with water. Dry the lenses with a dry lens tissue.

After drving ihe upper lenses lower the daetector fraune back 1o iis position,
POTE:  FMake sure thai the Hall-element seosor (Fig. 12:3) is positioned into #s glot (Fig. 1),

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

NOELE: Do oot beod the measuring civenit board cable (Fig. 11:16),
Place the gronnd wire (Fig.1 1:11) Back toits posidon (Fig. 11:12). Slide the measuring assembly cover 1o iis position
making sure that the ground wire will stay in iis place. Replace ihe cover retaining seraws, The screw (Fig. 1 1:3) will

connect the measuring assembly cover $0 the instrument ground o suppress electrical disturbances,

Please nole that this procedure can not be a guarantos against cantamination of persoans! handling the instrument,

4.5 Changing Individual Filters in the Fillerwheel

Switch the power off,

Unscrew the two cover retaining screws and Uft the cover.

Lift the iflier wheel from the filter wheet slol. To not wouch {ilter surfaces.

Rermsove the filtor spring by unscrewing the spring position holding screw,

Insert a Aew filter into the wheel so that the arrow on the filier rim points downwards.

Place the filler spring into its original position and fasten the scrow,

Shide: thee fitter whesl back into the filter whesl slot with the toothed edge facing owards the rear of the insrarnent.
The filier wheel is drawn ingo position by the ceniral permanent magnet.

Close the instrument cover and replace the refaining screws.

NOTE;  When you chaage the amonni of fitters by adding 2 new filter you must change the parameter values
{filter wheel, posiiion and wavelengib).

4.6 Changing the Lamp

Tf the Lanp burng out, replace it as follows,

Turit the power off and uoplug the instrument. Open the instrument cover Dy unscrewing the two screws oneach side
of the insirument and ift up the cover,

NOTH:  The lamp and its surroundings may be hod.
Lift up the lamp with the teaninal socket. Pull the terminal sccket from the Lamyg contacts (sea Fig. 13).
Da not touch the reflective surface of the new lamp or die bulb iiself,

Refit the terminat socket to the contacts of the new lamp approved by the manufacturer (OSRAM 64807, 8V /30 W)
Place the new lamp in its place.,

Close the instruraeni cover and replace the miaining screws. Plug in the instrument and switch the power on.
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Figure 13.  Changing the lamp

4.7 Changing the Fuses

The fuses are located at the rear of the instrumeni (Fig. 8:3).

Switch the power off.

Unplug the instrument and disconnect the power cord from the power input socker,
Uniscrew the caps of the fuss 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
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5. TROUBLE-SHOOTING

ERROR REASON RECOMMENDED ACTION

No power when switched on. Check that she Instrument is plugged in,

Check thar thes fnses aic not blown,

Unsneeesstul transfer of dam via Check that the instrurnent baud rats
the interface system, maiches that of the compuigr,

Check that the both insiranents bave the
same characior leagth and parity
configuraton,

Chenl that the transmitfreceive pin
configuration is sex correcily.

Cheak that boily insimytents use the same
kind of bandshake,

Check the connection cable,

PLATE ERROR Check that the plate 1§ properly positioned
in the plate carrier,

Check thae no foreign matter is obstmcting

Cheek ihat the rails are not dirty nor boni.

Check ihat the soothed belt is not broken,

FILTER ERROR Filter whee! iz missing .Place the hilierwheel into the fillereheel
or faulty. stot. Check that the filter wheel has beon
propesly installed or is not broken.

ADIUST OFFSET Adjustinent of tight Contact service.
iniznsity faulty.
TOO MUCH LIGHT Teo much light enters Check the filter, Contact service,

the detectors,

NO LIGHT Lamp has burn out. Change the far.
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NO CETRONICS Parallel, Centronics type Connest the Cantronics printer,

PRINTER printer noi connceted.

PRIMNTER OFF LINE Cenfrunics printes in off-line Switch on-line
position.

OUT OF PAPER Paper running out in Add paper
Ceatronics prinder,

SAVING ERIOR Saving of the program not Contack acrvice.
successiul,

CHECKSUM ERROR Loading of the program nog £ ontact seTvics.,
suceessful,

EQUATION ERROR 1-5 Hrrors in cut-off cquations:

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

EQUATION ERROR 2 Number of parenthesis wocven,  Should be even,

EQUATION ERROR 3 First syrmbol in cut off equation  Should be { or operand.
not { or operand.

EQUATION ERROR 4 Operator not followed by € or Change.
operand.

EQUATION ERROR 3 Two operands after each other Change.
tn the equation,

WNOTES Operator +, -2

Cperand: Weli aumber Al - H12

Symbol for control:
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6. GENERAL SPECIFICATIONS

Weight:
Overall dimensions:

Mains power supply:
Power consurmption:
Fyses:

Qperating conditions:
(indcor use)

Transportation conditions:

Storage conditions:

Microplates:

Spectral range:
Read-gut range:
Measurement range:
Accuracy:

Precision:

Linearity:

Long teom stabiliey:

Speed of oparation
WATH up ne:
reading speed:
Display:
Eeypad:
Interface:
Optical system:

Interforence flisrs:

Basic unit 11 kg
140 mm (H) x 420 maa (W) x 320 vam (D)

100 - 120 ¥, 50/60 Hz, nominal (operating range 30...136 V3
200 - 240V, 56/60 He, nominal (operating range 180...256 V)
Aulomatic vange selection

P70 VA max

2% 35 A, slow-biow type
UL 198G Time Delgy, 5220 mm

+10°C to +40°C, RH 80 % max
Tested according to IEC 68-2-1, test Ab, (Cold), IEC 68-2-2, test Bb, (Dry
heald and (EC 68-2-3, 1est Og, (Damp heat)

~40°C w0 +70°C, packed in transporiation package

Tested according ia FEC 68-2-1, test Ab, (Cold) ang [EC 64-2-2, test Bh,
{3ty heat)

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

Tested aecording to [EC 68-2-1, test Ab, (Cold) and [EC 68-2-2, tesi Bb,
(Dry heat)

The manufacturer recommends the use of flat-botiomed microplaics,
(Specifications are set for Dat-bottomed microplates),

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

Min } — 3.5 abs. uniis

0 - 2,000 abs. unils

1 2.0 % or 3+ 0.007 abs. units whichever iy greater

UV < (L5 % or within 0.007 abs. units 31 401 — 750 nm
and ai 340 - 400 rm and 1 - 1.5 abs. undts
OV < 1.0 % a8 340 - 400 nnt and 1.5 — 2 aby, unils

+ 2.0 9% or £ 0.007 abs, units whichever ii; greater

Because of the autoblanking procedure the instrument is stable

1 minute (time izken 1o perform autocalibration}
fcss than § s/plate (Continuous mode)

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

R&-232C serial interface, baud rate: 130, 30D, 600, 1200, 2400, 4800,
9600, 19200, (9600 set by the manufacuirer)

characies format: 1 start bit, § data hits, § stop bit, no pacty
Cenironics-type parallel prinier interface

optional RE-232C interlace

optional TEEE-482 interface

Quartz ingsten halogen lamp (Osram 64607, 8V/50W), chopper wheel,
aperiure and condenser lens, semitransparent minor, interferencs filter
{in filterwheel), fibre bundle, focusing lenses, upper lenses and detectors

Max. B selectable filters in a filterwhect in range 400 - 750 mm {optional
range 340 - 750 nm).

Hall band widih 6 - 9 nw, center wavelength asccuracy *2.0 o
(filtess 340 - 413 am).

Half band width 3 - 6 nm, center wavelength acenracy 2.0 nm
(filters 414 - 750 nm),
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7. SATVETY SPECIFICATIONS

Multiskan MS fulfils the following reguireraents: IEC 1010-1 incinding Awmendments 1 and 7
CSACI22 No 1010, 1 (fila LR 62454.€)

The safety specifications are mei also under the following enviromental conditions in addition of in excess o those
stated in the operating conditions:

Altitude: up to 2000 m

Temperatore: YO AT

Mains supply fuctuations: | 210 %

Instatiaiion catcgory (overvoliage category): W according 1o IEC 664-1 (Noia 1)
Pollution degree: 2 according to IEC &64-1 (Nute 2)

KOTE1 Installation category (overvoltage category) dafines the level of wansient overvoliage which the
instrument is designed 1o withstand safely. It depends on the naturs of the eleciricity supply amd s
avervoltage protection means. For example in CAT 11 which is the category used for instruments in
installations supplied from supply comparable to public maing such as hospital and research
laboratories and most indosirial laboratories the expected wansient overvoltage is 2500 V fora 230V
supply and 1500V (ar a 120 V supply,

NOTE 2 Pollwtion degree describes the amount of conduciive pollution present in the operating environment.
Pollution degree 2 assumes that normably only non-conductive polltion such as dust scours with the

caception of cccasional conductivity cansed by condensation.

Both of these affect the dimensioning of the electrical insulation within the insirument,

CONFORMANCE T THE EU DIRECTIVES

Multiskan M$ bearing the (E mark 89/336/EEC (a3 amanded by 923 VEEC) reladng o Bleciso-
cofarms w the following EU directives magnetic Compability
TIREEC (Low Yoliage Dircctive)

Perfonmmance specifications used 10 M 55022 class B

verify conformance io the Direciives above IEC 1000-4-3/EN 61000-4-3 3V/im
TEC 1000-4-2/EN §1000-4-2 4kVID,BKVAD
IEC 1000-4-4/EN 61000-4-4 kY

IEL 1010-HEN 61010-1
Including Amendments  and 2
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Appendix 1

Unpack ithe instument,

Inswdl the filter wheel.

fissiall the lamp.

Plig into mains.

Switch the instrument o,

Insent the paper roll. (Printex option)

Select the BS-fortou for printes oF computer,

Select the plate movement to be continuous or step wiss,
Select print out on the built-in printer if required.

If buili-in printer, then sclect printing widih.,

If external printer, then seleci print out spacing.

Select shaking if required.

Select the program module.

Select the measurement mode.

Select the measurement parameless.

Select the caleulation mode.

Select the calculation parameiers,

Save e prograsm,

Connect printer or COmpuier,

Check the baud raie, ransmit / receive pin configuration and handshake with DIL-switches,
Press the START ?ce:y.

Results are recorded on built-in printer, extemal panter Or compuier,
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Appendiz 2

Data iransfer o g computer occur via a bualt-in secial RS-232C intecface.
Data mansfer by 2 prinier may ocow via a built-in B3-2320 interface or via a parallel ceatronics interface,

Inerface hardware specification foc RS-232( interface

The hardwars specifications of the interface are as follows:

1. The configuration is specified as for data terminal cquipment (DTE).

3. The band rate {speed at which data is changed between an external computer and the instrument) is selected

by the DL switches at the rear of the insteument. The following baud rates are available: 150, 300, 600, 1200,
2400, 4300, 9600 and 19200, The baud rate 9600 iy set by the manuiactieer,

3. Character format is 10 bits with T siart bit, 8 data bits, 1 stop bit and no parity, The format cannot be changed.

4, DTR/DSK handshake is recommended to uss, Handshake type used is set by the manufaciursr. The desiced
alternative is selected by a DIL switch ae the rear of the instyment,

5. Transmiy/receive pin configuration: pin 2 transmits and pin 3 receives or vice versa. T}u- dcmmd cnnﬁguratmn
is sclected by the DI, switches at the rear of the instrument, The following configumtion is sei b

manufacturer; pin 2 srangmise and pig 3 reegives.

Sipnals Connected to the DE-25 Connector

The following signals are connected 1o the DB-235 connector at the rear of the instrument:

RE2312CPORT
DR-25 CONNECTOR

PIH MO SIGNAL NAMR

2 Tz or Rxl
3 RaDor TxDy
G SR
7 GMD

0

2 DIR

Signal descriprion;

2. Tal3, Transmit Data output (or Rel}, Receive Data inpur)

3. RxD, Receive Data input (or TxD, Transmit Dala oulputy

6. DSR, Data Set Ready, The input iells Muitiskan BMS that the printer or compuier i5 ready

7. (NI, signal ground

20, DTR, Data Terminal Ready. DTR is in the high state when Multiskap MS is ready o receive a command.
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Band Rate Selection

The baud sate (speed 2 which data is changed berween Muldskan MS and the compuies) is selectad by the I,
switches 1, 2 and 3 (Fig. &:0).

Swiich position - Band raiz

i 2 3
dewn down down 150
down down up 30
down up down S04
down up up 12C0
np down  down 2400
up down -up 4800

up np np 19200

To determine which band rale 12 necassary for any given compuied/prinder

1, Consult the operating manual supplied with the computer (or printer)
2. {oniact the dealer from whick the computer {of prinier) was purchased
3. Contaci the computer {nr pricter) manufachurer.

Transmil/Receive Pie Confipuraticn
In order to make counection berween Multiskan MS and the compuier easier, pin 2 can be selecied 10 transmit or

receive and pin 3 vice versa.
The configuration is selecied by the DIL switches 5, 6, 7 and 8 (Fig.8:6).

Swiich position traasmitfreceive pin
K G 7 8

dowg down 4B i

up up dowa ey pin 2 receives and 3 transmits

Handshake Selection

DTR/HSKE handshake:
The DTR/DSE hardware handshake makes it possible for two devises connectod vig the RS-2320 lie to check
readiness before exchanging data or cominands,

DSK, Data Set Ready (pin 6)

When DSR handshake is used, high (positive) siate indicates that the prinier or computer is ready to accepi a data
- character. Low (negative) siate indicates thai the printer or compuier is busy and not ready to accepi 1 daia character,
Thus, before sending each character Multiskan MS waits until the other devies seiy the DSR loe io ihe high state.

SR handshake is switched on or off by DIL switch 4 (Fig. §:6).

Swiich 4 position Handshake
dowu disabled

When DSR handshake is switched off, Mulliskan MS does not test DSR before sending each character.

e state of TR (pin20) can always be checked by a compuar regandiess of the founth DIE. swikch,
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Earaliel Cenironics 'i‘ybc Printer Interface
Data transfer viaa paraliel Centronics type printer inierface is performed through thie 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 fallows:

Swikch position
3 2 i

down up dow Centronics type
printer intertace in use

Nois: When the scecondary switches are iin the position
3 2 1

down up Hy)
the results are sent via Cenironics and BS5-232C interface simulianeously.
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Accessories

R5-232C interface cabie for prindex

R5-232C PC - senal cable F-M

RE-232C inierface table for MAC

Filterwheel without filters

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

Filter box

Instruction manml

Dust cover

Shali tor paper roll

Spares fur mamienance

Lamp
Fuse 3.5 A (10 pesfbox)
Faper roll

LABSYSTEMS OY

(head office)
Sorvaajankaly 15

P.O, Box 8

FIM-00881 Helsinki
FINLAND

Tel: +358-2-329 100
Telefax: +358.9-3291 (413

Lahaysicms cods

2304040
2305300
2303850
24071230
142xxx0

1041980
1506260
1610002
142220

2400620
1210950
1600318

Appendix 3
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Appendix 4

Example

Module 1, absorbance measurement with point w poini caleilation with 3 siandards and 2 replicaies on every plas.

Blank samples sre situated before siandards. Resulis are prinied on the buili-in printes,

Eey to be pressed

SHIUT + ENTER

I

ENTER

MEAS MODK

£

MEAS PARAM or ENTER
MEAS PARAM or ENTER
2

MEAS PARAM or ENTER

MEAS PARAM or ENTER

i

MEAS PARAM or ENTER
CALL MODE

9

CALL PARAM of ENTER
3

CALCFARAM or ENTER
2

CALCPARAM or ENTER

Display/Frocedure performed

READY P XXYY

PROCEAM MODULE
one of the program meduleg

1 PRIMARY ELA

AUTOCALIBRATING
READY! XXI¥Y

one of the measurement modes

1 ABSORBANCE MODE
FILTER 340 {default value)
ane of the blanking possitrilities
2 SINGLE WELL BLANEK
BLANK WELL A1 (defaunlk vatue)
i BL ON EVERY PLATE or

2 RETA[NED BLANK

1 BL ON EVERY PLATE
READYY XOYY

one of the calculation methods
QPOINT TO POWNT

NROF STDS 2 (defaull value)
NROFSTDS 3

ME OF REPL U (default value)
MR OF REPL 2

STANDARD 1 0.000 (default value}
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CALC PARAM or ENTER STANDARD 2 0.000 {defanl: value)

15 STANDAED 2 13

CALC PARAM or ENTER STAMNDARD 3 G000 (default viaine)

o STANDARED 3 100

CALC PARAM or ENTER 1 51D ON EVERY FLATE or
ZRETANED STAMDARD

1 15T ON EVERY PLATE

CALC PARAM or ENTER READY! XXWY

SAVE PROGRAM NUMBER X

! PROGRAM NUMBER 1

ENTER SAVING DATA (blinking)
READY! XX:YY

PARAM | une of the general parameiers

5 5 PRINTER OFF/ON

PARAM or EMTER i PRINTER GFF{ ZPRINTER OM

2 2PRINTER ON

PARAM or ENTER READY! XX:YY

START MEASURING

PRINTING (resulis are printed on the built-in printer)

READY! XX:¥Y
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Example 2,

44

Muodule 3, absorbance measurement ai 450 nm. Blank on well AL Floating cut off calculation with cut off equation
(P+NYx0.5. drey area 0.02. Tnterpretation + > - Check out the printing: resulis sent to exicrnal peinger,

ey ig be pressed

Display/Procedure performed

SHIET + ENTER

3

ENTER

MEAS MODE

1

MEAS PARAM or ENTER
450

MEAS PARAM or ENTER
2

MEAS PARAM or ENTER

MEAS PARAM or ENTER

1

MEAS PARAM or ENTER
CALC MODE

4

CALC PARAM or ENTER

ENTER

(, SHIFT, P, +, SHIFT, N.)x 0.3
EMTER

2

ENTER

2.1

READYI XYY

PROGRAM MODULE
one of the program modules

3 oot off

AUTOCALTBRATING
READYI OYY

one of the measurement modes
1 ARSORBANCE MODE
FILTER M0 {defanit)

FILTER 450

one of the blanking procedures
2 SIMGLE WELL BLANK
BLAMK WELL Al

1 BLANK ON EVERY PLATE ox
2 RETAINED BLANK

I BLAMEK OW EVERY PLATE
READY!I XX:YY

one of the calcalation modes

4 CUT OFF

CUT OFF EQUATION
PRESS ENTER

(F+1)x0.5
NO OF POS CTRL. 1
NOQ OF POS CTRILL 2

POS CTRL 1
WELL Al

WELL Bl
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ENTER

31
ENTLR
2

4,1

ENTER

51
ENTER
(.02

EMTER

i
ENTER
PARAM
i

PARAM or ENTER

1

PARAM or ENTER
PARAM

5

PARAM or ENTER
I

PARAM or ENTER

START

POSCIEL 2
WELL AL

WELL Ci
MO OFNEGCTRL L
NQ OF NEG CTRL Z

NEG TR )
WELL Al

WELL DI

MNECG CTRL 2
WELL A

WELL E
GREY AREA 0,000
GEEY AREA 002

INTERPRETATICHY
T4>c 00 2t

P~

READYT X¥:WY

one of the general parameters
1 RS FORMAT

I PEIMTER FORMAT or

2 COMPUTER FORMAT o
3 OLD MOC PORMAT

| PRINTER FORMAT
READNT XX:¥YY

one of the gencral pavarneters
5 PRINTER QFF/ON

P PRINTER OFF / 2 PRINTER O
1 PRINTER OFF

READY! XX:YY
MEASlmING

SERDING DATA

READY! XYY
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A6
Example 3,
Absorbance measurement at 405 nm. Blanking on well Al (blank well only on the fiest plate). Cubie spline curve

fit with 2 standards snd 2 replicaws (positions: B1, C1, D1, EY). Same stamdard curve used tor other plates, Linit for
standard concentiations mg/l. 2 plates are measuessd. Scale usedis fog/lin, External printer for recording of the resulss,

Key io be pregsed Bisplay/Trocedure performed

READY! X20YY

SHIFT + EMTER PROGRAM MODULE
one of the program modules
4 4 Cubic spling
ENTTR AUTCCALTBRATING
READY! XX Y'Y
MEAS MODE one of the measwenent modes
1 ] ABSORBANCE MODE
ENTER FILTER 340 (defanly)
A0S FILTER 408
ENTER one of the h.tan.k.i:ng procedures
2 2 STNGLE WELL BLANWK
ENTER BLANK WELL Al
ENTER 1 BLANK ON EVERY PLATE or
2 RETAINED BLANK
2 2 RETAINED BLANK
ENTER READY! XX:¥Y
CALC MODE one of the calculation modes
2 2 CUBIC SPLINE
ENTLR NOQOFSTDS 2 (defaul)
ENTER NOOFSTDS 1 (defaalt)
2 NOOFEEPL 2
EMTER ' STANDARDIY D000
0.001 STANDAEDR T 0001
EMTER _ 5T 1 REFL 1 Aj
ni 5TDh1 REPL 1 Bi
ENTER STD1 REPL2 Al
Ci 5TRL REPL2 Cl
ENTER STANDARDZ 0000
1 STANDARDZ 1,000
ENTER STD2 HEPL T Al
m STDZ REPL1 D1
ENTER ST>2 REPLZ AL
El STD2 REPLZ I
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ENTER

ENTER

ENTER

3

LWNTER

Measaremeni of the firs: plate

START

2
ENTER
4
EMTER

PRINT

i
ENTER
Measurement of the second plate

START

ENTER

1 8TD ON EVERY PLATE or *
2 RETAINED STANDARD

2 RETAINEDR STANDARD .

one of the ugils

6 UNIT mgd

oue of the scaling possibilities

3 8CALE LOG/LIN

READY! XXVY

** MEASURING **
CALCULATING
parameters, standard curve, cnoeenirations s printed ol

PACCERT RESULTS or
ZMEW FIT

2 NEW FIT

one of the scaling possibilities
4 SCALE LOGROG
PRESE PRINT

SEMDING
CALCULATING

I ACCEPT RESULTS or
2 NEW FIT

P ACCEPT RESULTS
READYI XX XYY

i USE QLD BLANK of
2 NEW BLANEK NOW

1 USE QLD BLANK

FUSE QLD CURVE o
Z NEW CURVE NOW

T USE QLD CURVE

=* MEASURING **
SENDING DATA
CALCULATING

1 ACCEPT RESULTS or
2NEW FIT

1 ACCEPT RESULTS

BEADY! XX:¥YY
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Program in cxample 1 was stored into the memory of the inswumeni with program number 1 and is now recalled from
the reemory of the insirurnent to be executed.

Key to be pressed Bisplay/Procedure pevforming

READY [ XYY

RECALL PROGRAM MUMBER X

1 PROGRAM NUMBER 1

EMTER READY | XYY

ETAKT MEASURING (according 1o example 1)
PRINTING

READY | XYY

Printer bunpression
The resulls are sent automatically viz the R8-232C interface ot via the parafled centronics interface when the built-

in printer is suppressed. Secondary interface DL swiiches 1,2 and 3 determine which of the twa interfaces is in use
(For instructions about the interface system, see Appendix 2).

Kzy to be pressed Brisplay/Procediwe performing

READY § 20:YY

PARAM ~ong of the general parameiers
3 5 PRINTER ON /OFF
ENTER 1PRINTER OFF or

2 PRINTER OM
] 1 PRIMNTER OFF
ENTER READY | XX:¥Y

Mow all results will be sent automatically via the interfacs.
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Manufactured by Distributed by
Labsystems Oy

PO, Box 8

FIN-00881 Helsinki, Finland

Tel. +358-9-329 100

Telefaz +358-9-3291 0415
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SAFETY SYMBOLS USED IN MULTISKAN EX

Power ON

Power OFF

WARNING MAREKINGS USED IN THE DOCUMENRTATION

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

Caution, risk of damage ta the instrument, other equipment or
loss of performance or funciion in 3 specific application.
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i, INSTALLATION
1.1 Unpacking

Unpack hMultiskan® EX c:arcﬁx!iy and check for duy damage that may have been caused during Eranspoﬂaijon.
I any part is damaged or missing, coniact the local Labsystems representative,

Eeep the original package for fubuss transportation,

1.2 ¥Envirowmental Reguirements

Locate Mulmkan EX to avoid exposure to excess dust, vibrations, sirong wmagnetic fields, direct sunlight, draft,
excessive moisiuee or large femperature uctuations.

Leave suflicient clearance (10 ¢m) at both sides of the unit for adequaie air circulation,

1.3 Installation

Remove the two cover retaining screws (Fig.1:2) and lift up the cover,

) [nstruiment cover 6. Transfer rails
2. Betaining sgrews of the instroment cover 7. Track

3. Measuring assembly cover i) Printer (option)
4, Retaining screws of the measuring assembly cover 2. Keypad

3 Plate carrier 10,  Display

Figure |, Muitiskan EX

Unpack the filter wheel. Cheek that all filters ars clean and undamaged. Place the wheel inio the fikter slot (Fig.

2:5) so that the toothed edge faces the rear of the instrument. A magnziic locking mechanism will aptomatically
. Tock the wheel in the corzect position and the opiical filter position sensor will maks sure that the correct filier
is used during measurcrnent.
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L Lamp 4.
Z. Chopger ' 9.
3 Filicr 10.
4, Fan il
5. Filtes wheel sloi

. NAPSUZ (keyboard) circuit board

7. LED display civcuil board 12.

Figure 2. BMultiskan EX interal view

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

Congector for Cantronics interfacs,
optional R&-232C interface o

optional TEEE-488% interface

MUCEN cirenit board

Unpack the lamp. Fit the lamp contacts 1o the lerminal socket inside the instrument {Fig.3).

Lo not touch the reflective surface of the lamg or the bulb iiself
Place the lamp in its place (Fig. 2:1).

“Figure 3. Instatiation of lamp
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Check visuaily that there are no looss paris inside the instromen.
Clase the instrument cover and replace the retaining screws,

Multiskan EX does not produce operating noise af a level which could couse a hazard. Mo sound level
measuremenis are needed afier insiallation,

Connect the mains supply cord io the mains power socket Fig, 4:2). The power supply has autoratic 100120/
200-240 VAL range selection. If a suitable maius supply cord is not provided, use only cords cerified by the
local authoritiss. '

{ooneci the instrornent to a correctly instailed line power outlet which has a protective conductor also ealled as
earth or growad,

CAUTION:  Jetervuption of the protecilve conductor ingide or gulside the instrumest or
discormeciion of the protective cenductor ferminal may make the instrument
danperous.

1. Power switch 5. Serial RE-132C DIL switches

2. Mains power socket 8. Centronics interface connector

3. Fuses 7 Secondary interfiace DIL switches
4. BS-132C interface connector Tor a computer and a printes 8 Slot for program card

Figure 4. Multiskan EX rear view

Connect compuier oi printer, if ngeded, according to requirements. For instructions about the interface systerm,
see Appendix 2.
1.4 Transporting for Service

Repack the instrument sccording 1o insiructions enclosed in the package, Use the ariginal packsge. Indicaie the
fanile. Tnformo about the use of hazardous maierials.
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Z, FUNCTIONAL DESCRIPTION
21 Entroduction

Multiskan EX is an eighi-channel veriical light paih Giter photometer designcd o perform botl standard
pholametric and agglutioation measurements.

Thers is a versatile buili-in soflware available in Multiskan EX. Tt comprises several software packages
(progran modules), Bach parkage is 4 combination of measurement and calcuiation modes.

Fxiended memory capacity is achieved by programmabie program card.

The wavelengih (400 - 750 nin or optional 340 - 750 am)} is selected using maximum eight high quality
intevference filters held in a filter wheet.

The readings can be processed via a serial RE-212C inierface or via 2 parallel Controwics type prinier interface,
The optienal buili-in thennal privter provides also 3 record of the resuliz,

2.2 Megsuremeni Principle

221 Photometric Measyrements

Multiskan EX utilizes the original Labsystems’ concepi of venical photometry in which the light beam passes
through the whale sample,

in irartical photometty, the absoiption of light is proportional to the amount of Jight absorbing substance in the
wall,

Absorption is expressed by the following equation:

where A = absorbance, 2 = molar absorptivity of the substance, m > mass of absothing subsiance and § = cyoss-
gectional arez perpendicular to the light path

The advaniages of the vertical light path measurement arg:
(1}  inaccurate pipetiing of nonabsorbing liquids does not affect the measurcd absorbance values

M

{2}  evaporation of nonabsorbing Hauids during (be reaction does not affect the measured absorbance vaklues
and '

(3} a corsin degree of inhomogeneity in the sclution, for example as 2 result of layering in turbidity
measnicments, does not affect the resulls,
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The optical sysiom epmprises the ollowing components (Fig. 5a):

quartz-halogen lamp
chopper wheel _

aperaare snd condenser lens
SemidTansparent mirror
aperure

interference filter (filter wheel)
optical fibre bundle

focusing lenses

upper lenses and detectors

W B ol Dh LA e e e

Figure 5a.  Optical system
Light sonrce:

The light sousce is a quarz-halogen lamp (Osram 64607, 8V/50W), which is equipped with an alumininm-
coaved elliptical reflecior.

Te prolong the servics life of the lamp, the instrumeni should be swirched off when not in use. Warming-up
period of 1 minuie hias 1o be allowed befors measuring.

Chopper wheel;

The chopper wheel chops the light beam to minimize electronic noise,

Semi-transparent mirror

Afier passing through the condenser lens the light beam impinges on the semi-transparent mirror. Part of the
visible light and all longer wavelengihs pass through the mirror, and the UV and the rest of the visible light is

reflected. This arrangement eliminates heating of the interference filier and evens out ihe spectsal intensity
distribution,
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{nierference flter:
- The wavelength is selecied from 1 - 8 filters held in the filter wheel.
Fitws bundle:

Afier passing Gwough the interference filter, the light beam reaches the comiton end of ihe fbre bundle, which
. divides the bears into ¢ight equal parallel beatos and deffects the beams upwards,

Focusing lenses:

After boing divided the light passes through a focusing sysicra of eight lenges.

Diatectors:

The light beams pass theaugh the bottoms of the wells thyough the samples via upper leases to the deteciors,
which measure the intensity of lighs,

222 Agvhutination Messurements (optional)

Agglutination measurements are performed Dy using special optics (pinhote optics) (Fig. 5b). The intrament

scanms over each well taking up to 20 readings. Readings are then downeoaded to 3 P.C. fur furcher
interpremiicn.

'

el

Nyt

i Focusing lenses
2. Upper lenses and detectors
3. Pinhols plate (optional}

 Fig. 5b. Agghdination oplics

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



2.3  Instrument Layout

Instroment cover

Retaining screws of the instrument cover
Measuring assembly cover

Retaining screws of the measuring assembly cover
Plate carvier '

Transier rails

Track

Printer (optional)

Keypad

Display

B R Il

s

Figure &6, Multiskun EX
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e N el o

9.

0.
11.
12.

Y]

Lamp

Chopper whesl

Filter

Fan

rilter wheel siot

NAPSU 2 (kevboard) circail board

L.CD display circoit board

SCANPRI 2 (printer) circuit board (opfional)

MUSCU 24 processor circuit board

Connector for built-in printer

Cennector for Cenironics interface, optional RS-232C interface of optional IEEE-482 mnterface
MUCEN circuit board :

Figure 7. Mudtiskan £X internal view
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Fower swiich

Cenironics inierface connector
Secondary inicrface DIL switches
Slot for program card

i.

Z. Mains power socket

3. Fusges

4 RE-233 interfage connector for 4 compuier oF 4 ponier
2. Serial RE-233C DIL switches

7.

8.

Figure 3. Multiskan BX rear view
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i. Dictectors

2. Fomusing lenzes

3 Fin hole plate {(optional}
4, MACH civouiz board

Figure 9. Measusing assembly
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2.4. Keypad

13

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

Figure 10.  Multiskan EX keypad

0-9
AH }:

oM, L

CILEAR;

PRINTssmn, ABScone;

PAPER FEED:
+ -5/
SHIFT:
EWTER:
START:
TP,

SAVE:
RECALL:
MEAS MODE:

MEAS PARAM:

CALC MODE:

CALT PARAM:

PARAM:
T {:

Jv}:

for entering mumeric valies and microplate positions

symbols of positive (7), negative (MY or low positive (L) contrels w bes used in cui
off equation

decimal point
for correcting data before eniering it

absorbances and concentrations arc printed gut oo the built-in prinler or soot out
via the selacted interface

feeds paper from the roll of the built-in ar external priater

operators for cut off cquation

for raking symbols at the upper vight corner of the key into nse

for entering modes and paramcters

measurement is started

micropiate is cjected, instrinent refuras o the previous logical stare

wser determined programs can be siored into the memory af the lostrument
programs eailier stared can be recalled

meastusernent mods is selected

measurement parameters are enicred

catculation mode is selected

calculation parametars are entered

general pammeters (e.g. RE-format, plate ingvement) are sologted

arrow: for going backwards in the list of the modes or parametens and changing the
clock display, parcnthesis: for enlering cnt-off coquation

arrow: for going forwards in the lis of the modes or parameiers and changing the
clock display, parenthesis: for enfering cut-off equation
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14
2.3 Program Modules

Multiskan EX software comprises program modules, sofiware packages which zre combinations of
measwrerieni and caloulation modes. ) '

The following program modules are available:

Priveary BIA sofiware

Agghutination software {optional)
- Cut off saftware (optional)

Cubie spline software {optionaly

N

Module 1; Pritoary E1A

This software is a basic sofiware 1o pedorm ETA messuremenis. Tt includes the following measurement modes:
abisarbance, dual wavelength, twao poing, kinetic, multivawelenyih mode and compuier control.

The following calculation modes can be selecied: factor, linear standard, standard line, Hmii, double imit,
range, column subsiractlon and point io point calculation.

Module 2: Aggluiination softwars (optional)

This module enables agglutination measuremenis. A special optics (pinhole apiics) is taken inio use. 20
- xeadings are taken per each well, Resulis are send via interface for furiher processing,

Miondule 3: Cut off' sofiware (optignal)

There are different cut off calculations available in this module: doubls linee, vange, fixed cut off and foating
cut off.

Module 4: Cubic spline (optional)

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

Changing betweon modules occurs by first prassing the SHIFT key and then the ENTER key.

2.6 Program Cord {optional)
More memory capacity i offered by a programmable program card which can be plugged-in to the insirument,

Cards are programined by Labsysiems upon request.
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1%
3 OPFERATION

3.} How to Get Started

Switch the instrument on using the power swilch ai the reav of the tnstaument (Figure 8:1), Prmary EIA,
soflware version nureher and AUTQCALTHEATION are displayed follvwed by PRIMARY EIA, REATFY and
the time. In avicsalibration procedore the insirument selecis the proper light intensity for {:.-aa:ia installed filter.
When the instrument is switched on, wait 1 minute for warming up.

When switching the instrumeni on, module 1 and iis parameiers (single waveleagth absorbance measuresnent,
no calenlation, filier nio 1, continuous plate movementd, plate analysis off and printer format) are selociad.
3.2 Inserting the Paper Roll (printee oplion)

Remove the piece of paper which has been set under the printing system d'urin g transportation by pressing the
PAPER FEED key.

Insext the free end of the paper roll into the slot at the rear of the instrsment until 2 slight resistance is Sl
Wote the correct direction of rotation of the roll.

Press the PAPER FEED key until paper is fed through the printer. lisert the shafl inta the paper voll. Slids the
roll with the shaft inta the guides at the reay of the fastneament.

Always make sure that there is suflicient paper in the printer. Never use the prister withowt paper.

3.3 Mewsuring

Select the program modele by prossing first the SHIFT key and then the ENTER key. Select 1 PRIMARY
software, 2 agghitination sofiware {optional), 3 cut off sofiware (optional} or 4 cubic spline sofiware {optional).
Afler entering into module, AUTOCALIBRATION is performed. In each module select the required
measurenment wode and parameters and calculation mode and parameters. Press START key to measure. Affer
measurereent, the resulls are sent to the buili-in printer or via the injerface.

331 Moduie i Primary EIA Software
Select the measarement mode and caleulation mod before starting the measurement,

Measarement mode is setecied with the MEAS MODE kev. The list of measurement wodes can be scrolled
forwards and backwards with the arrow keys, The desired mode can also be selecied divectly hy the number
koys.

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

The following measwrement modes can be selecied i madule 1
H ABSORBANCE: Absorbances are measured at one waveiength.

2 DUAL WAVELENGTH: Absorbanzes are measuwed using two wavelengihs:
Resulis of the second measuretnent ars subtracted from resulis of the
{irst measurement.

3 TWO POINT: Absorbances of the plate are measurcd a8 two scparaie poims in Tme,
Results of ihe first measwrement ave subtracted from vesulty of the
second measurement,

4 KIHETIC: Rates of absorbance changes are measured.

3 MULTIWAVELENGTH: Absorbances are measured using individual Sltor seleciion for cach
column of 2 microplate,

6 COMPUTER CONTROL: Instrument is congrolled by an externgl computer.
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The following measwrement parameters can be selected:

FILTER:

BLANKING POSSIBILITIES:

1 BL ON EVERY L/
2 RETAINED BLANE:

1 EMND RESULTS/
2 ALL RESULTS:

INTERVAL TBVE:

NOTE:

LAG TOME:

[n measurement modes 1, 2, 3, 4 and 3. Hoter the wavelengtiis) of
the filier(s} or the filler number(s) (see & FILTER WHETL from
section 3.6 General parameters).

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

I NO BREAGENT BLANK

2 SINGLE WELL REAGENT RLANK
- blank well i= entered

1 COLUMN MEAN BLANK
- blank colusan (1-12) is entered
~ average of the blauk values (8} of the column is ussd

& COLUMN BLANK
- blank column {1-12) is entered
~ each row will kave an individeal blank value which i3 used

5 ROW MEAN BLANE
~ blank row (A-H) is cntered .
= sverage of the blank values {12) of the row i5 used
[ ROW BLANK,
- blank row (A-H) is entered
- gach coloivir will have an iadividual Blank value which is nsed

Blanking ot every plate {1 BL OMN EVERY PLY or refained blank
(2 RETAINED BLANK, tlank value of a former plate is used) can
also be selected. If retained biank is selected, | USE OLD BLANK /2
NEW BLANK NOW will be asked before reading the next plate,

In modas 2, 3 and 4 final vesuls (e.g. absorbance diffsrences) or also
intermediaie resulis (e.g. absorbances with filter 1 and filier 3) can be
selected, '

Time beiwcen successive measurements of the plate. Minimum
interval titoe ks % s, maxivam 17 B 59 min 59 5. INTERVAL TiME
parametey can be selecied in wmodes 3 and 4. Enter the interval fime
as FH MMLSS, (HH = hours, MM = minutes, 88 = seconds).

When the kinetic measurement and ALL RESULTS are selecied
and results ave iransmitted vis the BRS-2220 mierface, the aciual
minimum interval time §s dependent on the basd rate nsed: the
lower the haund cate, the slower the tnfermediate resulis are
teansmitted. This means that the interval ime has to be long
enough for the instrument o be able to transmit the intermediate
vesults durdng the selocied intervat ime.

Exampie: With baud rafe 4800 the minimum interval time is 6-7
depending on the printer used,

Time before measurement is stored. Minimum lag tims 35 0 5,
maximum 17 & 39 min 59 5. LAG TIME parameter can be scleciad
in wode 4, Enter the tag time as HH.MBM.ES, (FH = boors, MM =
minutes, 558 = seconds),
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TOTAL TIME:

17

Time during which the reaction is followed,

Minimum total time is 5 5, maximum 17 k 5% min 59 5

TOTAL TIME parameter can be selected in mode 4.

Enter the total time as HELMM.SS, (HH = hours, MM = minutes, 35
= geeonds),

Any of the calculation modes can be applied to resuits fram any of the measwrement modes. Calculation
made/mades can be selecied before ok after the measurement is dong.

The PRINT, ABS and SHIFT keys allow the results to be obtained Iater from 2anlier measused values,

The latest selecied calonlation mode is used until changed,

Caleulation mode is selected with the CALC MODE key. The lisi of calculation modes can be scralled forward

and backward with the arrow keys.

Calculation parameters ave sclocted with the CALT PARAM or ENTER key, The arraw or number keoyy are
wsed for enloring new values for parameters. Dielault value or earlier determined value is selected by pressiog

the ENTER or CALC PARAM key.

The following calculation modes and their parameters can be selected .i it module 1;

i

2

-

3

NGO CALCULATION:

FACTOR CALCULATION:

LINEAR STAMNDARD:

Results are serst as absovbances 1o buili-in primer or via the inferface.

Measured absorbances arg multiplied with a factor given by the user
to get concentrations, The concentration unif is defined by the unit of
the factor. Concentrailon iy caleuiated according t© the following
conation:

Concentraiion = FACTOR x absorbance.

The measuremant parameters, caloulation parameters and calculated
concentrations are seot to the built=in printer or via {he interface.

Parameier FACTOR.

The user enters the concentrations of the standards and Mulliskan 12X
calcutates a standard fine with the help of these standards using the
method of least squares. Measured absorbances are converted o
concantration units by the use of this ting, The measnroment
parameters, calcwation parameters and concentrations obtained ame
sent to the built-in printer or via the inferface, '

Parameiers: Number of standands (NR OF 5TDS)
Nomber of repticates (WR OF REPL)
Standard concentratons
(STANIDARD 1) gic.
Standard locations
(STANDARD 1 REPL 1 Al ste.

Up to 8 standard sohuion can be incorporated on the plaie tv up to 3

replicates,

I STD ONEVERY PLATE/  Standard an every plate {1 5TD
©ON EVERY PLATE) or

2 RETAIMED STT: vetaingd siandard (2 RETAINED ST,
standard cwrve of the former plate is
used) can be selected. If refained standard
is eelecicd 1 USE QLD LINE / 2 NEW
LINE NOW will be asked before reading
the next plake.
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4

5

6

3

STANDARD LINE:

LIMIT CALCULATION:

DOUBLE LINMIT:

RANGE CALCULATION:

18

The user can define the standard live by entering the slope and the

intercept by using the known standard line. Multiskan EX cateulaies
the concentrations with the following equation:

apsorbance = A x concentration + B

where A= slope ke in  Hoesr  standard
mode,

B = intercept

1 B
CORCEnation = wr—r—evae- X ahsorbange » eccmms
B A

The measoremeni  patameters, calculation  parameters  and
concentrations obizined are sent (o the buili-in printer or via the
intesface,

Parameters: LINE SLOPE.
INTERCEPT,

The measurement absarbancs values are comparsd with a Bmid vaiue
defined by the user. If the result is lower thaw the set lmit, negaiive
sign () is seni, otherwise a positive sign (). Ths messursiment
parameters, caleulalion parameters and resulis in /- mainix are e
to the: buili-in prinier oz viz the intertace

Parameters:  Limit vaine (LIMIT) (8.000-2.000).

The measured absorbance values are compared with two limit valves
defined by the user, If the result is lower than the lower ibmis, 2
nzgative sign () is sent. T the resnlt is between the two lanit values,
O is sent. 1 the reandt is higher than the upper limit, positive sign (43
is seni, The measurement parameters, calcnlation parameters and
results in -0/4+ mairix are sent 10 the build-in printer or via the
interface,

Parameters:
Low limit value (LOW LIMIT) (0.000-2.000),
High limii value (HIGH LIMIT) {(0.001-2.000).

fange value defined by the uscr is divided into ten cnual segmgnis,
Segments are numbered from 0 to 9. The measured absorbance valug
15 represenied by one of those numbers depending on which segment
it lies in. The measurement parameters, caleulaiion parameters and
matrix where the results are shown by scgment numbers (0...9) ae
seut to the buili-in prinier or via the interface.

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

Example: If an absorbance range 1.5 is set, the scgmenis are as
below:

Segment Measured absorbance value in range Printout
i A £0.150 0
2 0.150 < A 5 0.300 i
3 0300 < A £0.4350 2
4 0.450 < A 5 3.600 3
§ 0.600 < A 5 0.730 4
6 0730 < A 5 0.900 ' 3
7 0.900 < A £ 1.050 ]
4 LOs0<A = 1200 7
9 L1200 <A <1350 8

10 1350 < A £ 1500 b4
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COLUMN SUBTRACTION:

FOINT TOQ POINT:

in

Resulis of enlumn | are subiracted fram results of column 2, results
of column 3 are subtracted from resulis of column 4, efc. or vice
versa, The measwrement parameters, calcolalion pavameters and
absorbance differcaces of every ather column are seni to the buflt-in
priater or via the interface, '

Parameier: 20 34, or
2.1 4.3

The user guters the concentrations of the standards and Multiskan EX
calculates a piece wise finear standard curve with the holp of thess
standagds. Measured absorbances are converted to conceniration units
by the use of this curve. The measurement parameiers, calcuiation
parameters 2nd concentrations obtained are sent to the built-in printcy
or via the interface.

Tf the piece wise lnear standard curve is not monotonous, the texi
NON-MONOTONQUS curve will be printed and the resulls are
incorrect. '

Parameters: Nusmber of standards (NR OF 5TIS)
MNumber of replicates (NR OF BIEPL)
Standard concenirations
{(STANDARD 1} ate,
Slandned locations
(STANDARD § REBL 1 Al ate.

Up to 8 standard solutions can be incorporated on the plate in up o 3
ceplicates.

1 ST ONEVERY PLATE Y Sitandard on every plate (1 §T12
OM BEVERY PLATE) of

2 RETAINED 5TD retained standard (2 RETAINED E7113,
standard curve of the former plain is
used) can be zelected. If retained standard
is selestedt 1 USE QLD LIME / 2 NEW
LIME {HOW will be asked before reading
the next plate,

3.3.2 Moduie Z: Agglutination Sofiware (optional)

Connect Multiskan EX to computer. Enter to module 2 in Multiskan EX. Choose the filter, blanking and
parumeters. Start computer contrel from compoter. Sian the measuremeni, 20 readings/well will be taken and
sent 10 the computer,

3.3.3 Wodule 3; Cut-off Seftware (opitonal)

The following raeasurement modes are availabls in module 3:

1
2

3

4

ABSCORBANCE:
DUAL WAVELENGTH:

TWO POINT:

AINETIC:

Absorbances are measurcd at ong wavelength.

Absoibances are measured using two wavelengths:
Resulls of the second mezsuremant are subiracted frora resulis of the
first measuremaat,

Absorbances of the plate arc measuied at twe Separaie points in time,
Rusulis of the Gt emsorement arve subtracied from ihe results of the
second measurement,

Rates of absotbance change are measured,
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The following maeasurement parameters can be selected:

FILTER;

BLANKING mssxﬁm’z‘m:

1 BL ON EVERY PL./

2 RETAINED BLANK:

1 END RESULTS/
2 ALL RESULTS:

{HNTERVAL TIME:

LAG TIME:

TOTAL TTME;

NOTE:

In measurement modes 1, 2, 3 and 4. Enter the wavelength(s) of the
filtzr(s) ot the filler wumber(s) (see 7 FILTER WLEEL from section
1.6 General parameters),

The following blanking possibilities are available in modes 1, 2, 3
anid

! MO REAGENT BLANK

2 SINGLE WELL REAGENT BLANE
~ blank well is entered

3 COLUMN MEAN BLANK
- Bank columa (1-12) is entered
- avesapge of the blank values () of the columnn is used
4 COLUMN BLANE
- blank column (1-12) is cnigred
- gach row will have an individual blank value which is nsed

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

& ROW BLAWK
~ blank vow (4-H) is entered
= gach column will have an individual biank valpe which is nsed

Blanking on every plate (1 8L OM EVERY PL) or refained blank
(2 RETATNED BLANK, blank value of a forraer plate is used) can
also b selected. 1 retained blank is selected, 1 USE OLD BLANK /2

- NEW BLANK NOW will be asked before weading the next plaie.

In modes 2, 3 and 4 final resulis (e.g. absorbance differences) or alse
intermediate resulis (e.2. absorbances with Glter § and filter 2) can be
selected,

Time between successive megsurements of the plate. Minirmum
interval time I8 5 5, maximum 00 min INTERVAL TiME
parameter can be selected in modes 3 and 4. Enter ihe interval fime
as XYY, (XX = minutes, YY = seconds).

Whez the kinetic measurement and ALL RESULTS are selestod
and reswlis are traasmitted via the R8-232C interface, the actual
minimum interval time is depeadent on the baud rais used: the
lower the baud vate, the slower the intermediate rtesulls are
transroiticd. This means that the interval time has to be long
enough for the iastrament 10 be able to transusit the intermediaig
resulis during the selected inierval time,

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

Time before measuremeni is siarted, Minimgm lag dme is 0 5,
maximnry 100 min. LAG TIME parameter can be selected in mode 4,
Enter the lag time as 330CYY, (XX = minutes, Y = seconds).

Timz during which the reaction is followed,

Minimum total ime is 5 5, maximum 100 min,

TOTAL TIME paramcter can be selected in mode 4.

Enter the lotal time as XX, YY, (XX = minutes, YY = seconds),
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The following calculation ms_)dm and caloylation parameters cag be selected in module 3-

1
2

3

4

NO CALCULATION
DOUBLE LIMIT

RANGE CALCULATION:

CUT-OFF

Resuits are sent as absorbanees to built-in printer or via the interface,

The measured absorbance values are corapared with two limit values
defined by the user. If the result is lower than the lower linut, a
negative sign (<) is seni, I€ the result is between the two limit values,
( is seat. If the result is higher than the upper limit, positive sign (+)
is sent. The messoremnent parameiers, caloulation parameiers and
results in 0/ matrix are sent o the build-in printer or via the
tnferface.

Parametoos:
Lesw limnii valug (LOW LIMIT) (0.000-2.000).
High limit value (BIGH LIMIT) (0,.001-2.000),

Range value defived by the user is divided indo ten equal seyments.
Segments are numbered from 0 to 9. The measured absorbance value
is represented by one of those nuinbers depending on which segment
it lies in. The measurement parameters, calculation parameters and
matrix where the results are shown by sepment numbers (0,..3) are

- send to the buili-in printer or via the mterface.

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

Example: If an absorbance range 1.5 is sei, the segments are as
below:

Segmcnt Measured absorbange value ta range Primtont
1 A 50150 0
2 D150 < A <0300 1
3 0.300 < A £ 0.450 2
4 0,450 < A < (0.500 3
3 0.600 « A < 0.750 4
3 0.750 < A £ 0.900 5
7 0900 < A < 1.030 &
] 1.030 < A 51,200 7
g §.200 < A = 135D 8

10 1350 < A< 130D 9

The measured absorbance value is compared with 2 cut off value
cafculated with the aid of a cul off equation wsing measured
absorbances of positive of negative contyols,

Paraneters:

2

CUT OFF EQUATION enter the crpuation with the aid of
G to- 5 P L and N keys
Example: (P+Mjx0.5

RO OF POS CONTROL, gnter the munber of positive conisols

POS CONTROL Al enter the positions of positive,
negative or low positive contols

NG OF HEG CONTROL See pos coatvol above

WEG CONTROL Al

NO OF LOW PGS CONTROL. See pos conirol above
LOW POS CONTROL Al

GREY AREA enier the absorbance range whers
the results obiained are doubtiful;
resulty  inside  grey  arem are
presented with O
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INTERPRETATION  1+> -~  Inerpretation of resulis is
2->+  chosen:

1+ = results above cut off value
are presented with + resulis below
cui off are presenied with -
2~ =+ results above ot off value
are presented with -, rasulis below
it are presosted with +

354 Modube 4; Ouble Spline (optionaf)

The following measurement modes are availabic in module 4

i ABSORBANCE:
2 DUAL WAVELENGTH:

3 TWO POTNT:

4 EINETIC:

Absorbances are measured 2t one wavelength.

Absorbances are measured using two wavelengths:
Resulis of the sscond meashrement are suhitacted from resulis of the
first measurciment,

Absorbanees of the plate ars measured at two separaie points in time.
Results af the first measurement ars subiracied fron: the results of tha
second measuremeant,

Rates of absorbance change are measured.

The following measurement parzmeters can be selected:

FILTER:

BLANKING POSSIBILTTIES:

1 BLOWNEVERY PL/
2 RETAINED BLANK:

1 END RESULTS /
2 ALL RESULTS:

In measurement modss &, 2, 3 and 4. Enter the waveleugth(s) of the
filter{s) or the filier number(s) (sce 7 FILTER WHEEL fram section
3.6 General parainciers).

The following blanking possibilities are available in modes 1, 2, 3
and 4;

i NO REAGENT BLANK

2 SINGLE WELL REAGENT BLANK
- blank swell 1s enfernd

3 COLUMM MEAN BLANE
= blank cotamn {1=12) is entered
= gverage of the blank values (8) of the columan is used

4 COLUMN BLANK
- blank column £1-12) is entered
- each row will have an individual blank value which is used

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

7 ROW BLANK
= blank row (A-H)} is entered
~ gach column will have an individaal blank value which is wsed

Blanking on every plaie {1 BL ON EVERY PL) of retained blank

(2 RETAINED BLANE, blank valuc of a former plate is nsed) can
also be selected. If retained blank is selected, 1 USE OLG REANK /2
MEW BLANE. NOW will be asked before reading the next plaie.

In modes 2, 3 and 4 final results (e.g. absorbance differences) ar also
intermediate results (2.g. absorbances with filter | and filter 2) can be

selecied.
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INTERVAL TIME.:

NOTE:

LAG TIME:

TOTAL TIME:

23

Time between successive measurements of the plaie. Minivwm
interval time i 5 5, maximum 100 min. INTERVAL TME
parameter can be sclected in modes 3 and 4, Bnter the znzm at e
as KXYV, (30 = minutes, Y¥ = seconds).

When the kinetic measurement and ALL BESULTS are selecied
and resulis are transmitted via the RS-232C inerfice, the actual
minivanin interval time s dependent on (he baud rate used: the
lower the baud rate, the slower the intermediate resulis are
transmitted. This means that the intecval tisoe has io be long
enough for the instrument to bie able to transmit the intenuediate
resulls during the selscted interval time,

Oxample: With baud rate 4800 the minimigm interval time is &7
depeading o the printer used.

Time hefore measurement i5 staried, Miniagm lag time & 0 3
maximueo 100 min, LAG TIME parameter can be sslecied in mode 4,
Enier the lag time as JLYY, (00 = minutes, ¥ = seconds),

Time during which the reaction is followed.

Minimum total fime is 3 &, wasimom 100 min.

TOTAL TIME parameter ¢an be sclected in mode 4.

Esnter the total fime as XX, Y'Y, (XX = minutes, Y'Y = seoonds).

The foliowing calenlation medes and calculation parameters can be selected in module 4.

i NO CALCULATION
z CUBIC SPLINE

Results are sent as absorbances to built-in printer or viz the interibce.

Cubic spline is a sigmodial carve used for exampie with hormones
and wmous markers,

Parameters:

WO OF 51038 2 2 to § Standards is allowed.

N OF REPL. - i 1 o 3 replicates is allowed,
STANDIARD 1 G000 Enier concentraiion of standard .
STANDARDG LREPL 1 AL Eniler locatinn(s) of standard 1.
STANDARD 2 G.000  FEnter concentration of staidard 2.

STANDARD 2REPL Y Al Enter location(s) of standard 2.
STANDARD ON EVERY PLATE or RETAINED STANDARID

11T g unit, 71, TUA, mlUA, g/, mg/l, mg/dl, ng/l,
pg/ml, nglel, mmolA, wnold, nmgi
i scale EAMALI '

2 seale LILOG
3 scale LOGAIN
4 scale LOGADG

After measurement and data iransfer # is asked if the resulis ae
accepted or it a new fit is required:

1 ACCEPT RESULTS
IMNEWTIT

If results are accepted, the instrurment gors to READY staie. If 8 new
fit is required, new scale parameters have 10 be selected and the
PRINT key pressed. The new results will be interfaced. In case
retained standard is used

1 USE QLD CURVE
2 NEW CURVE NOW is asked 1o be selecied.
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3.4 Computer conirel
Tn modules L and 2 an external compuier can be used to substitute the keypad use of Multiskan £X,
The computer conirol oocurs via the RS-232C interface.
The compuier mode is stared by selecting measurement mode 6, The computor can also start the compuier
wode by sending an R-command after the instrunent displays READY and the instrumeni has set DYIR to high
state.
Returning 1o keypad use is accomplished either by prossing the STOP key or by sending a Q-cormmand,

In the computer control mode Multiskan BX responds in ihe folowing commands:

" Starts the computer control.
FL..F8 Filter setectian,
FMinm.. it Individual fitter is selected for each coluwmn,

peefilter number, aumbers from 1 to 8 can be selectad,

EQ Selection of continuous plaie movement,
ElL Selection of step wise plute movemen.
C Current program module number is sent
Cn Selection of program module, a = 1 - 4, wherg
1 = primacy ElA sodule
2 = aggluiination modile
3 = cuf off module
4 = cubig spline module
Mote:  Alter selecting 3 new program module autocalibration is

laking place (25 5). A new K command has 1o be entered
now (0 onter the compuier control,

A Air blank.
B Reagest blank on column defined by command S.
p Measuring the whole plate and sending the results via the interface in

the microplate format, -

M Measuring the whole plate wsing individual filter for cach columms
and sending the results via the interface in the micropiate format.

Pu Measuring the whole plate n times (n = 1-99} and sending the resuits
vig the interface n the micropiate format.

n Measuring a columns starting from the staiting columa (n = 1-12)
5 Determining the relative staring column (j = 1-12)
i Initializing the starting column so that the abgolute starting column is 1
Example: 1 LE
§12  LF
M4 LF

{columns 3, 4, 5 and 6 are measured)
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O Diriving the plate out and initizlizing the starting colimn so that the
absoluie starting column ix j,
Example: O LF¥

52 LF
Md LY
(columns 2, 3, 4 and § are measured)
X1 Set shaking speed to maximum. (This speed is selecied as 4 defanlt)
X3 Set shaking speed to 66 %6 of maxiznim,
X3 Set shaking speed (0 33 % of maxdmum.
Zn Shaking of the microplaie, n is shaking time in seconds (= (H3-60)

Example:  Shaking of 3 s is enterad ag 203,
Tratc and t.ime.
Secial number.
Yerston number of the software.
e Returning to the keypad use,
Cotamands T, W and V canalse be used while the instrument displays REATIY.

Each comiand must be terminafed by LF, Multiskan EX disregards spaces before the command. Up o 48 exim
characters between the command and LF will be ignored.

Acknowledpement Messapges in Module §;

Mudtiskan BEX acknowledges sach comrand by sending 2 message. The following messages are used:

O The action has been successtully performed.
ER1 Evror (see section $. Trouble shooting)
ER3 An invalid cornmand that Multiskan EX was not able 1o understand.

The P and PM commands are acknowledged by sending values of the measurcd wells. Data flow 1o the
gomputer is 2 foltows:

DATA DATA DATADATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATADATA DATADATA DATA DATADATA DATA DATA DATA DATA DATA CRLF
DATADATADATADATADATADATADATADATADATADATA DATATIATA CRLF
DATA DATADATA DATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATADATA DATA DATA DATA DATA DATADATA DATA DATA CRLE-
DATADATADATATIATA DATADATA DATA DATA DATA DATA DATA DATA CRLF
DATA DATADATADATADATA DATADATA DATA DATA DATA DATA DATA CRLF
DATA DATA DATA BATA DATA DATA DATA DATA DATA DATA DATA DATA CRLF

where
CRIF =  carriage return and line feed _
DATA = 6 characters, where the first character can be 2 space or a minus sign and the remainder can be

digits or decimal points

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

The T commang is acknowledged by sending KO0 XX T9XK 000K
(eznmple: 19 MAR 1991 200:32.03). .

The W command is acknowledged by sending SERIALI. X, where X can be 8.9, - of space
(example; SERTAL3S2-00001),
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Computer Control Commands in Moduls 2 {optional}:

R
Q

WM <points>

Fi-FR
C
Cu

v
T
N

Acknowledgement Message in Module 2

Starts the compuer contiol
Returoing to Keypad use

Agglutination measurement is performed. The parameter <points> is
optional and defines which ones of the 20 measured profile poinis are
st in the response, The parameter is & siring of ASCI 1”5 and ‘0™
The steing lengih is free, the character in the middie of the siring
cotresponds to poini 10. I the string is shorter than 20 characters, the
undefined poinis will not be sent in response. If <points> is lefi o,
absorbances of all 20 poings will be sent.

Filier selaction (filters 1-8)
Curreni program module rumber is sent.

Selection of program madule, n = 1 - 4, where

1 = primary EIA module
2 = apglutination module
% o= ent off module

4 = cubic spline modulg

Mote: Afier selecting 2 new programt moduole auicealibration is
taking place (25 §). A new R gommand has 1o be entered now
ta enter the coraputer conirol.

Version mimbers of the soflware
Daie and time

Serial nomber

For acknowledgement messages see andude 1,

Measuring with Multiskan EX under Computer Contrel

The compuier prograit, which controls Multiskan EX, must consist of modnles for
sending a command to Multiskan EX,

waiting for an answer from Multiskan EX and

working according to a massage or results.

-

-

Computer Control Commands in All Modules

Modules 1 and 2 are recommended {0 use with an external computer, becanse all commands exist in these
modules. However other modulas cantain soime cominands;

Com,

Meaning

Stari remote condiol

* Filter h=1..8

Multifilter an 12 pes
Measurement modes n=0, 1
Module change = |, 1.4
Alr blank

Column blank

Plate measure p= |, 1..99
Muliifilier measure
Colummn measue n=)_ 13
Set column j=1,.12
Enitialize column = ¢
Initialize column = §
Mixing speed n=1..3
Mixing n=00..60

Time

Rerial nuinber

Software version

Quit renote cantrol
Apghit. measurement

MQL 1 MO 2 MO 3 wOD 4

PRIM AGG cuT cuB
Yies Yes Yen Yes. -
Yes Yes Yes Yes
Yes - - -
Yes - Yes
Yes Yoy Yes Yos
Yes - Yes -
Yes - ' Yes ~
Yes = Yes -
Yes — o .
Yes - - -
Yes - Yes -
Yes - Yes -
Yes - Yey -
Ves - Yes Yes
Yes - Yos Yos
Yes Yes Yes Yes
Yey Yes Yes Yes
Yeos Yes Yes Yos
Yes Yes Yas s
— ‘{cs - .
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3.5

Storing the Programs
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User determined programs can be stored into the memory of the instrument for later wse.

Storing is done with the SAVE key, When it is pressed the instrament asks for program nunber (PROGRAM
NUMBER), which can be 1 10 64. Bnter the program aumber, SAVING DATA is blinking on the display for a

while,

Tiwe stored program can be taken later info use with the RECALL key and using the same program number.

3.6 dzeneral Fovamoters

The following gencrat parameters can be selecied with the PARAM key (and the arrow kevs or ENTER key):

1

10

RE5-FORMAT:

PLATE MOVEMENT:

PROGRABM PRINTING:

PRINTER ON/OFF
SELECTION

PLATE AMNALYSIS:

FIL'TER WHEEL,:

CLOCK SET:

PRINTOIIT SPACING:

MIXING

MODULE LISTING

L PRINTER FORMAT (header information and absorbances are
sent via the inderlace)

2. COMPUTER FORMAT (enly absorbances are sent via the
interface in plate format}

3. QLD MCC FORMAT (only absorbances are sent via the
interface in column format)

‘The speed at which the plate is moved can be selected:
i CONTINUGQUS (5 5)
2 STEP MODE (25 5

Programs in the memory of the instrument are printed on the built-in
printer, '

Oun/off selection: of the built-in prinicr. When the prnter is suppressed,
results arg autoraatically sent via the interface.
When the mstrement is ssiiched on, the latest selection will be valid.

After results have besn presemted in the microplate format, the
instrumient sends via the interface the mean value, miokowom valoe,
maximum  value, della value, standard deviation valus, delia
percentage and coefficient of variation percentage for every columi
and row and also for the whale plaig,

Qn/off selection of the analysis:

1. ANALYSIS OFF

2. ANALYSIS ON

{not available on imodule 2 and 4)

tumber of filters and flter wavelengihs can be entered,

NR OF FILTERS 1 Mumber of filters (1 - 8) can be srered or
changed with the amow and numbey kevg,

FILTER | WAVEL 340  Filter wavelengths in nanometers can be
entercd or changed with the avew and
nurmber keys,

-

The entered values are used until changed.

Date and time {vear, month, day of the week, hiour, minuie) can bp
changed with the arrow and number keys.

(n the printont of the extemal prinier an emply vow can be leff
between the results of the rows (print out spacing).

On/off selection of the printout spacing;
1. NO SPACENG
2. PRINTOUT SRPACING

Mixing of the microplate before measurement is staried
1 MUKING OFF
Z MIUKING ON

# MIXING FAST

s MO MEDIUM

* MIXIHG SLOW

« MIKING TIME:  enter the time in seconds (0-60 55,
Defanlt value is 13 5.

List of modules is printed qui.
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4. SERVICING

4.1 DMnintenance

“To guarantee the continuing retiability and accuracy of Multiskan EX avoid disturbing any of the uptical
system components. A misalignment of the light path affects measuremenis.

Eeep the optical sysiem clean to ensure proper funciioning and aceurate resublts. Prevent any liguid from
entering the instrument. Keep the instrument free of dust and other foreign matier. Avoid touching lens
surfaces, filters or detectors with fingers.

4.2 Routine Cleaning of the Instcument

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 2 cloth dasapened with
water o1 mild detergent,

4.3 Cleaning of the Optical System

Remove the two retaining screws (Fig. 1E3, 11:4) of the measuring sssembly cover and remove the cuver.
Clean the track (Fig, 11:5) inside the measuring assembly as shove.

MOEH: Do ot touch the measuring circuit hoard (Fig, 11:6) by haad.
|

Clean the eight focusing lenses at the end of the optical fibre bundle (Fig. 11:7) with a cloth dampened with
waler, mild detergent or 36 % ethanol. 1f 96 % ethancl is used, wipe afierwards with a napless cloth dampened
with water. The upper lenses are situated under the detector frame (Fig. 11:8). Remove the two detector frame
from fasteners with washers (Fig. 11:9). Lift the deicctor frame from the handle (Fig. 12:1). Clean the upper
lenses (Fig, 12:2) by the same way as focusing lenses,

MTE: Do not use acetone o chean the plastic lonses focusing lenses ov upper leases),
Avgid harsh treatment.

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

NOTE: Make sure that the Hall-element sengor (Fig, 12:3) Is positioned ingo ity slot
(Fig.12:4).

Replace the detector frame fasteners with washers (Fig. ILM. Make sure that detecter frame fasloners are
placed so that ihe edge in the fasiener faces up {see Fig. 11).

MOTE: B0 ot Bead the mensuring circnis board cable (Fig. 11:18).

Place the ground wire (Fig. 11:11) back to its position making sure that the ground wire will stay in its place.
Replace the cover retaining screws. The serow (Fig, 11:3) will connect the measuring assombly cover i the
instrament ground to suppress electrical disturbances.

Clean the interference filtess with napless cloth or with lense paper. It is recommended not 1o use Jiguids when
cleaning tbe fillers,
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|3 Track

2. Plate carvier

3. Retaining screw of the measuring assembly cover
4, Retaining screw of the measuring assembly coves
5 Track s
8, Measuring circuit board

7. Facosing lenses

8. Detector frame

9, Detector frame fustener with washer

18, Measuring circuit board cable

. Greund wire

12.  Position of the ground wire

Figure 11. Opening the measuring assembly cover
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1 Handle

2, Upper lznses

3. Hall element sensor

4. Position of the Hall element sensor

Figure 12, Lifiing the detector frame

4.4 Disinfection Frocedure

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

Use disposable gloves.

Clean the instrumeni outside, the track (Fig. 11:1} and the plate carrier (Fig.11:2) with a disporable cloth
dampened either with 70 % ethanot or 1 % gl utaraldchyde. :

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

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

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

The upper lenses are situated under the detector frame (Fig. 11:8), Remove the two detector frame fasteners
with washers (Fig. 11:9). Lift the detector 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 naf use acetone 1o cleaw the ;}!a%tsc lenses (focusing fenses or upper lenses),
Avoid harsh freainient.

Let the surfaces of the instrument 1o dev.

Wipe out the thin film of the disinfection agent from the surface of eight focusing fenses and upper lonses with
a napless lens tissue dampened with water, Dry the lenses with 2 dry lens tissue.

Afigr drving the upper lenses lower the detector frame back to {is position,

NOTE: Make sure that the Haollcloment sepsor (Fig, 12:3) i5 positionsd ints iis slet
Fig 1),

Replace the detector frame fasteners with washers (Fig. 11:9). Make sure that detector frame fstencrs arc
placed so that the edge in the fastener faces up {gee Fig. 11)

NOTE: Do st bend the measuring cireuit hoard cable (Fig, 11:10)

Place the ground wire (Fig.11:11) Back to iis positon (Fig. 11:12). Slide the wmeasuzring asscmobly cover o iy
position making sare that ibe grooand wire will stay in its place. Replace the cover retaining scrows. The scrmw
Fig. 111 will conpest the measuring assembly cover to the insgument ground 10 suppress slectrical
disturbances,

Please note that this procedurs can not be a guarantee against comtamination of personne! bandling the
instrment.

4.5 Changing Individual Filters in the Filterwheel

Switch the power off.

Unscrew the fwo cover retaining screws ancl lift the caver,

Lift the filter wheel from the filter wheel slot. Do not touch filicr surfaces,

Remove the filter 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 into its original position and fasten the scraw,

Slide the filley wheel back inio the filtier wheel stot with ihe toothed sdge facing towards the rear of ihe
instrursent, The filter wheel is drawn into position by the central permanent magnet,

Close the instrument cover and replace the retgining screws,

WOTE: When you change the amoont of fillers by addieg a new {ilter you mmst change the
parameser values (filter wheel, position and wavelengih).

4.6 Changing the Lamp
if the lamp burns ous, a;eplace it as follows.
Torn the powey off and voplug the instrement. Open the instnunent cover by unscrewing the two screws on

each side of the instrument and 1ift up the cover,

NOTE: The famp and its surroundings may be hot.

Laft up the iamp with the terminal socket. Pull the terminal socket from the lamp coniacts {see Fig 13),
Bo nat touch the rellective surface of the new Iamg or the bulb itself,

Pefit the terminak socket to the contacts of the new lamp approved by the manafacturer (OSKAM 64607, BY/50
W). Piace the new lamp in its place.

* Close the instrument cover and replace the retaining serews, Plug in the instrament and switch the power on.
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Figure 13, Changing the lamp

4.7 Changing the Fuses

The fuses are located at the rear of the instrument (Fig. §:3).

Switch the power ofF.

Unpiu g the instrument and disconnect the power ;:G rd from the power input socket.
Unserew the caps of the fuse helders {Fig, 14),

Replace the blown fuses with the same 1y pe.,

Sceew the caps back onte the fuse holders,

Reconnect the power coed and switch the power on.

Figure 14, Changing the fuses
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o e

MO CENTRONICS Paratlel, Centronics type Connect the Cenironics printer,
PRINTER prisier aol connected. : :
PRINTER OFF LINE Centronics printer inaft-line  Switch on-line
' position.

OUT OF PAPER Paper running ous in Add paper

Creatronics printer.
SAVING FRROR. Saving of the program not Contact seovice.

suecessil,
CHECESUM ERROR Loading of the program not Comiact service.

successiul.

S

EQUATION ERROR 1-5

- . e

Errors 1o cut=of equations:

EQUATION ERROR 3 First characier in equation is ). Should be (.
BOUATION ERREOR 2 Number of parenthesis uneven.  Should be even.
EQUATION ERROR 3 Firsi symbol in cut off equation  Should be ( oF operand.
not { ot nperand.
EQUATION ERROR 4 Operator aot followed by Cor - Change,
operand.
EQUATION ERRGR 3 Two operands ofier each other  Change.
in ihe equation,
MOFTE} Cparator: +, -, -
Operand: Well number Al - HI2
figure I, 1.0, 0.1 eic.
Symbol for conirol: P = positive control

L. = low posttive contrel
M = negative control
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6. GEMERAL SFECIFICATIONS

Weight:
Cwverall dimensions;
Mains power supply:

. Power consutmption;
Figes;

Operating conditions:
(indoor yse}

Transportaiion conditions:

Storage conditions:

Microplates:

Specteal range:
Read-out range:
Meastrement range:
Accuracy:

Procisios:

Linearity:
Long term stability:
Speed of operation

warin ug time:
reading speed:

Drisplay:
Foeypad:
Interface:

Optical svsteny:

Interference filiers:

Basic unit 11 kg
140 mm () x 420 mm (W) x 320 mm ()

100 - 120 ¥V, 30/60 Hz, nominal {operating range 90...136 V3
200 - 240 ¥, 50/6D Hz nontinal (pperating range 180,256 ‘V)
Aufomatic range selection

170 VA max

2 %35 A, slow-blow type
ULE9EG Time Delay, 5520 mins

+10°C 10 +40°C, RIT 90 % max
Tested accordmg to IEC 68-2-1, test Ab, (Cold), TEL 682~ 3, test Bb,
{2y heat) and THC 68-2-1, fest Ca {Damp beai)

~J0°C 1o +70°C, packed in transporiaiion package
Tested sccording te WEC 68-2-1, test Ab, (Cold) and LEC 68-1-1, tesi Bb,
(PPry hieat)

-257°C to +50°C, packed in lransportation package
Tested according to TEC 6%-2-1, test Ab, (Cold) and IEC 68-2-2, test Bh,
Dy hieat)

The wanufactures recommends the vse of fat-botomed microplaizes.
(Specifications are set for flat-bottomed microplates).

400 = 750 nen (optional 340 - 750 nm), 8 filter slots in a filtsrwhesl,
Min 0 - 1.3 abs. units

0 - 2000 abs. units

4 2.0 %% ar + 0.007 abs. unils whichever is greater

CV < 0.5 % or within 0.007 abs, unigs at 401 - 750
aud at 340 - 400 nm and 1 - 1.5 abs. units
CV < 1.0 % af 340 - 400 arie and 1.5 - 2 abs, uniis

* 2.0 % ar & 0.007 abs. units whichever is greaicr

Because of the antoblanking procedure the instrument is sisbie

L minute (time taken to porform autoralibration)
less than 3 s/plate (Continnnus reode)

Zx20 character alphanumeric L display
30 keys with click action switches

R®5-232C serial inicrface, baud rate: 150, 300, 600, 1200, 2300, 4800,
9680, 19260, (3400 set by the manufhcturer)

character formai: 1 start bit, 8 dada bits, | stop bit, no parity
Centronics-type parallel priater interface

optional R8-232C interface

opiional IERE-488 imeiface

Quartz iungsien halogen lamp (Osram 64607, &V/50W), clhopper
wheel, apedtare  and  condenser  lens,  semitvansparend  mirror,
interference filter (in filterwheel), fibre bundle, fucusing lenses, upper
tenses and deteciors

Max. 8 selectable filters in a filierwheel in range 400 - 730 om
(optienal range 340 - 750 am).

Half band width 6 - ¢ am, cenier wavelengih scouracy £2.0 nm
(filicrs 330+ 413 am).

Half band width 3 - 6 mm, center wavelength scooracy 2.0 nm
(Filters 414 - 750 pm).
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7. SAFETY SPECIFICATIONS

Multiskan BX fulfils the following reguirsiments: IEC 1010-1 including Amendmenis 1 and 2
C8A C23.2 N 1010.1 (file LR 62464-C} ' :

The safety specificaiions are met also under the following enviromental conditions in addition or in excess o
those stated in the operating conditions:

Altitude: up to 2000 m

Temperaure: +54C - 00

Mains supply fluctuations: x10%

Iustallation category (overvoltage categary): I according to IBC 6641 (Nete 1)
Pollution degree: 2 acenrding to TEC 654.4-:1 (Mot 2)

NOTE 1 Tostaltation catcgory (overvoliage category) defines the level of tansient avervoliage which the
instrament is designed to withsiand safely. Ik depends on ihe naiure of the electricity supply and
its overvoltags protection means. For examgple in CAT I which is the category used for
instruments in nstallations supplied from supply comparable to public mains such as hospital
and research laboratorics and most industrial laboratorics the expecied transient overvoltage is
2500 V for & 230 V supply and 1500 V for 4 120 V supply.

NOTE 2 Pollution degree describes the amount of conductive pollution present in the operaiing
enwirpntaent. Pollution degree 2 assumes that nonmally only non-conductive polluiion such as
dusi oceurs with the exception of eccasional conductivity cansed by condensation,

Both of these affect the dimensioning of the electrical insulation within the instrument.

CONFORMANCE TO THE EU DIRECTIVES

Mulilskan EX bearing the CF mark 8H336/EEC (a5 amended by Y2/31/EEC) relating to
conforms ta the following EU directives Electromagnetic Compability
TIEEC (Low Voltage Directive)

Performance specifications usad io EN 335022 class B
verlfy conformance to the Dicoctives shove IEC 1000-4-3/8N §1000-4-3 3Vim
IEC 1000-4-3/EN 61000-3-2 1V D, 8EV AD
TEC 1000-4-4/EMN 61000-4-4 kY
IEC 1016-1/EN 61010-1
Including Amendmenis i and 2
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Appendix §

Rrief Onerating Instructions

UFapack the instrument.

fustall the Glier wheel,

Install the lamp.

Plog inio mains,

Switch the instaument on.

Inseri the paper roll. (Printer option}

Select the RS-format for printer or compuier.

Select the plate movement 1o be continuous or step wise,
Select print out on the buttt-in printer if reguived.

If built-in printer, then select printing widih,

If externad printer, then seiect print oot spacing.

Sulect shaking iF required.

Select the program module.

Select the measurement mode,

Seleci the measurement pargmeters,

Selest the calcwlation mode.

Select the calealation paramelsrs,

Save the program,

Connect priniet of compuier,

Check ithe band vate, iransmit ! receive pin configuration and handshake with Dil-switches.

Fress the START key.

Resulis are recorded on built-in printer, external printer or computer.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



38
Appendix 3

Intevinee Svsiem

Data transfer {9 a computer oceny vin a built-in serial R8-232C interface,
Dats transfer (0 a prinier may occur via a buili-in R3-232C inierface ar via a pasallel centronics inferface,

Interface hardware specification for R8-232C interface

The hardware specificaiions of the interface are as folipws:

i The configuration is speciﬁed a5 for data ferminal equipment (DTE).

2. The baud vate (speed at which data is changed between an exicmnal compuier and the insirement) is

selecied by the DIL swiiches at the rear of the instrument, The Sllowiog baud rates are available: 150,
300, 500, 1200, 2400, 4800, 9600 and 19200, The baud rate 9600 is sei by e manufacturer,

3. Characier format is 10 bits with § stari bit, 8 data bits, 1 stop bit and no parily. The format cannot be
changed,

3. DTR/DER bandshake is recommended io use. Handshake ivpe used is sef by the manufacturer, The
desired alternagive is selected by a DIL switch at the rear of the instrument.

5. Transmit/receive pin configuration: pin 2 transmils and pin 3 receives or vice versa. The desired
configaratian is selected by the DIL switches at $he rear of the instrument. The following configuration
is sei by the manufacturer: pin 2 transmits and pin 3 receives.

Sigaals Connected to the TTR-235 Connector

The following signals are connected to the 133-25 connector at the rear of the instrument:

R8-232C PORT
DR-25 CONNECTOR

PIM MO SIGMAL NAME

y TxI3 or BxD
3 R} or TxD
6 SR
i GND
G DTR
Signal description;

Tx, Transmit Data ouipui (or BxB, Recetve Data input)

BxD, Receive Data input  (or T, Transmit Data outpue)

DER, Data Sct Ready. The inpat 1ells Multiskas BX thag the printer or computer is yeady

G, signal ground .

0. DTR, Data Ferminal Ready. DTR is in the high siate when Muliiskan EX is ready to receive & command.

Mo
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Baud Rate Sefection

The baud rate (Speeci at whichk dats is changoed betwien Mult:skan EX and the computar) is selected by the DIL
swiiches I, 2 gmd 3 (Fig. 8:0).

Switch position Baud rate

I 2 1
down down down 150
down dowit H] 00
dawi up down 00
down up up 1700
up dowit down 2400
up dowit up 4806
L up. _down 2060 __set by The manufaciurer
up up up 19200

To determine which baud rate is necessary for any given computer/grnter:

1. Consult the operating manual supplied with the compuiter {ov printer)
Z, Contact the dealers from which the compuier {or printer) was purchased
3 Contact the compuier (or printer) manufactures,

Eransmit/Beceive Fin Configuration

In ordes 10 make connection between Multiskan EX and the computer easier, pin 2 can be selecied 10 transmit
or 1eceive and pin 3 vice versa.
The configoration is selected by the DI switches 5, 6, 7 and § (Fip.8:6),

Swilch position nansmlt/mccwe pin’
3 6 7 8 '
down _down . Mp._ . Up DD 2 transmiss and 3 receives
(st by the manufacturer)
ug up down down pin 2 receives and 3 iransmits
Handshake Selection
DTRASR handshake:

The DTR/MSR hardware handshake makes it possible for two devises comiented vis the R3-232C ling io choek
readiness before exchanging data or commands,

¥ER, Daia Set Ready (pin 6}

When DSE. handshake is usad, high (positive) state indicates that the prinier or compuier is ready to acoept 2
duia characier. Low (negative) state indicates that the prinder a5 computer is busy and not ready to acoept a data
chamcter. Thus, before sending each character Multiskan EX waits until the other device sets the DER line 10
the high staie.

_a

DER handshake is switched on or off by DiL switch 4 (Fig, 8:6),

b b g i e A e e T R T 1 A o i 43 R AR ] 5 b T —

Swiich 4 position Handshake
oy gnablad (set by the manufacturen
down disabifed

When DSR handshake is swiiched off, Muitiskan EX does not test PSR before sending each character,

The state of TR (pin20) can always be checked by a computer regardless of the fourth DIL switch.
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Parsliel Centronies Type Priater Enterface

Diata transfer via & pavallel Contronics fype printer interface is performed through the Centronics interface {Fig,
&h. : :

When using the Conironics interface, the secondary interface DIL swiiches L, 2 and 3 {;r;g £:8) should be
positioned as fllows: _ .

Swiich pogition

3 2 H
down up down Ceatranics Lype
printer inferface in use
Note: When the secondary switches are in the position
3 1 i
down ugp up

the resarbin are send vig Centronics and BE-232C interface simultancously.
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Ordering Information and Address

Accossories

RS-232C interface cable for printer

R8.232C PC - zertal cable F-pM

RBE-232C interface cable for MAL

Filterwhec! without filters

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

Filter box

Instraction wanial

Trast cover

Shaft for paper roll

Spares for mainicnance
Lamp

Fuse 3.5 A (10 pcabox)
Pager roll

LABSYSTEMS Oy

{head office)
Sorvaajankaleg 15

.0, Box B

FIN-D0881 Helsinki
FIMLAND

Tel: +358-5-329 10G
Telefax: +3158-9-3291 0413

41

Apmndix: 3

Lubsystoms code

2304040
1305300
23038350
24071230
143xxx0

1041980
1507300
1610002
1042220

2400620
1210930
1600510
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Appendix 4

Examples How to Use Multiskan EX

yample i,

Motle 1, absorbance measurernent with point to point calcutation with 3 standards and 2 replicates on overy
plate. Blank samples ars situated before standards. Results are printed on the buili-in printer,

oy to be pressed

Display/Procedure perfnrmed

SHIFT +ENTER

X

ENTER

MEAS MODE

i

MEAS PARAM or ENTER
MEAS PARAM or ENTER
2

MEAS PARAM or ENTER

MEAS PARAM or UNTER

i

MEAS PARAM or ENTER.
CALC MOI).E

b

CALCPARAM or BENTER
3

CALCPARAM or ENTER
2

CALCPARAM or EMTER
CALC PARAM or ENTER

15

EEADY 1 X3YY

PROGRAM MOTIULE
oue of the program modules

1 PRIMARY EIA

ATUTOCALIBRATING
READYTXXYY

one of the measurement modey

I ABRORBANCE MODE

FILTER 340 (defbult value)

ane af the blanking ;sossihiliiies

2 SINGLE WELL BLANK

BLANE WELL A1 (defauli valog)
1RO ON EVERY PLATE o

2 RETAIMNED BLANMK

1 BL ON EVERY PLATE

READY! XYY

ong of the calcuiation methods

9 PORNT TO POTNT

NR OF 3TD3 2 (default value)
NROF STDS 3

NROF REPL | (defaudt value)

NE OF REPL 2

STANDARIR 1 0.000 {dﬁf:;uiﬁ valug)
STANDARD 2 0.000 (default véiua:)

STANDARDD 2 15
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CALC PARAM or EMNTER
100

CALC PARAM or ENTER

!

CALLC PARAM or ENTER
SAVE

1

ENTER

PARAM

5

PARAM or BNTER
2

PARAM or ENTER

STARY

STANDARD 3 0,000 (defanlt value)

STANDARD 3 106

1 511 ON EVERY PLATE or

3 RETAINED STANDARD

3 5T OM EVERY PLATE
BREADY! XK:YY

PROGEAM NUMBER X
PROGEAM NUMBER 1

SAVING DATA (Minking)
READYI XYY

one of the general parametors

5 PROITER OFFAIN

L PRINTER OFF / 2 PRIMTER ON
2 PRINTEE ON

READY1 X3CYY

MEASURING

PRINTING (results are printed on the buili=in printer)

READY! XX YY
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Examplg 2.

Module 3, absorbance measurement at 450 nwa, Blank on well Al Floatlng cut off calculation with o off
eouation (P+MNx0.3. Grey grea 0.02, Interpretation + > - Check ont the pnmmg resulfs send o exiernal

printer,

Koy to be prossed

Bisplay/Procedure perfprmed

SHIFT + ENTER

3

ENTER

MEAS MODE

!

- MEAS PARAM or ENTER
450

MEAS PARAM or ENTER
2

MEAS PARAM ar ENTER

MEAS PARAM or ENTER

3

MEAS FPARAM or ENTER
CALL MODE

4

CALC PARAM or ENTER

ENTER
{, SHIFT, P, +, SHIFT, M) x 0.5
ENTER

5

ENTER

2,1

Artisan Technology Group - Quality Instrumentation ...

READV 1 XX.YY

PROGUEAM MODULE
one of the program wodoies

3 cut off

AUTOCALBRATING
READY XX¥Y

. one of the measuwremeni medes

{ ABSORBANCE MODE
FILTER 340 {defauls)
FILTER 450

ong of the blanking procedures
2 BINGLE WELL BLANK
BLANE WELL Al

| BLANK ON EVERY PLATE or
2 RETAINED BLANEK,

I BLANE QN EVERY PLATE
READY! 3}:YY

one of the caleuiation modes

4 CUT OFF

CUT OFF BQUATION
PREES ENTER

{(P+Rx0.8
NG OF POS CTRILL 1
NG OF POS CTRIL 2

POSCTRL )
WELL Al

WELL Bl

Guaranteed | (888) 88-SOURCE | www.artisantg.com
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EMTER

31

¥

ENTER

ENTER

4,1

ENTER

a1
ENTER
0.02

ENTHER

ENTER
PARAM
H

FARAM or ENTER

PARAM or ENTER
PARAM
3

FARAM or ENTER
1

PARAM or ENTER

START
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POSCTRL 2
WELL Al

WELL C1
NO OF NEG CTRL §
NO OF NEG CTRL 2

NEG CTRL 1
WELL Al

WELL D1

NEG CTRL 2
WELL Al

WELL ELE
GREY AREA §.000
GREY AREA 0.02

INTERPRETATION
14>« or 2-»+

4>

READY! 3X.YY

one of the general parameters
1 R5 FORMAY

1 PRINTER FOEMAT ov

2 COMPUTER FORMAT or
3 OLD MICC FORMAT

I PRINTER FORMAT
READY! XX ¥Y

one of the general parameters

5 PRINTER DFF/ON

1 PRINTER OFF / 2 PRIMNTER OGN
1 PRINTER OFF

READYY XYY

MEASURING
SENDHNG BATA

READYI XYY

4

=
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Example 3,
Absorbance measurement at 405 am. Blanking on well A1 (blank well anly oa the first plate). Cubic spline
curve fit with 2 standards and 2 replicaies (positions: B1, €1, DI, E1). Saine standard curve wsed {or other

plates. Unit for standard concentrations mg/l. 2 plaies are measured. Scale used is log/lin. Bxternal printer for
recording of the resulis. '

Key to be prossed _ Bisplay/Procedure performed

R - = RV

READY | XYY

SHIFT + ENTER PROGEAM MODULE
oite of the program moduics
4 __ 4 Cubip spline
ENTER AUTGCALIBRATING
READYL XMWY
MEAS MODE one of the measurement modes
i _ 1 ABSORBANCE MODE
ENTER FILTER 340 (defai)
405 FILTER 403
ENTER one of the blanking procedures
z 2 SINGLE WELL BLANK
ENTER BLAMK WELL AL
ENTER 1 BLANK ON EVERY PLATE or
2 RETAINED BLANK
2 2 RETATNED BLANE
ENTER READY! XX.VY
CaALL MODE one of the cz;lcuiaticm modos
2 2 CUBIC SFLINE
ENTER _ NGO OF STDE 2 (default)
BMTER ‘ WO OF STDS 1 (default) s
A - NOOFREPLZ
ENTER STAMNDIARD {000
0.001 STANDARDXT 0001
ENTER STDH1 REPL1 AL
Bl STD 1 RFPL1 BI
ENTER STD 1 REPLZ Al
1 STD L REPLZ
ENTER STANMDARIZ 2  0.000
1 STAMDARD 2 1000

"ENTER sTD 2 REPL1 Al
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ENTER
Moasurement of the first plape

START

ENTER

ENTER
PRINT

1
ENTER
Measmcmm& of the second plate

STARY

ENTER

ENTER

EMNTER
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ST 2 REPL1 B
5Tx 2 REPLZ Al
§STD 2 REPL2 EIl

1 5TD ON EVERY PLATE or
2 BETAINED STANDARD

2 HETAINED STANDARD
ane of the units

aUNIT mp/l

one of the scaling possibilizies
3 SCALE LOG/LIN
READYI XXYY

*# MEASURING **
CALCULATING
parameters, standard carve, concentrations are printed out

} ACCEPT RESULTS or
1 NEW FIT

I NEW ¥IT

one af the scaling possibilitics
4 5CALE LOGALG
PRESS PRINT

SENMDING
CALCULATING

I ACCEPT RESULTS of
2 NEW FIT

1 ACCEPT RESULTS
READY! XX:¥Y

1 VUSE QLD BLANK or
2 NEW BLANE NOW

1 USE OL.D BLANE

f USE QLD CURYE or
2 NEW CURVE NOW

VUSE QLD CURVE

#* MEASURING +*
SENDING DATA
CALCULATING

1 ACCEPT RESULTS or
3 NEW FIT

T ACCEPT RESULTS
READY! XXYY

47
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Reesthing a Propram from the Memary of the Togirument

Propram in sxample 3 was stored into the memory of the insirument with program nunmber 1 and i now
recalled from the memaiy of the instrument 10 be executed. '

Key o be pressed Bisplay/Procedure periarmed

e

BEADY | KXYY

RECALL PROGRAM NUMBER X

1 PROGRAM NUMBER 1

ENTER READY { XX:YY

START - MEASURING (according fe exampls 1)
PRINTING |

READY | XXYY

Erinter Supnreysion

The results are sent automatically via the RS-232C interfacs or via the parallel centromics interfzce when the
buili-in printer is suppressed. Secondary interfage DI switches 1, 2 and 3 determine which of the two
interfaces is in vse (Fov instructicos sdbout the inierface sysiom, see Appendix 2).

ey to be prezsed Bisplay/Procedure perfurmed

BEADY 1 20(:YY

PARAM one of the general patamcters
5 3 PRINTER ON / OFF
ENTER L PRIMNTER QFF or

2 PRINTER O}fl
i 1 PRINTER QFF
ENTER READY ! XYY

How all resules will be sent avtomaiically via the imerface.
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Inierface Connections

Mulliskar BX FRINTER
FRann PR
CHASSIS GND | CHASSIS Gy
o I _i’_ T I
o 3 . e -
RS 4 T4
PoeE) N "
& o !
TSR P ° i .
_SIGNAL GNG - "7 SiGNAL AN
N oen B i 0
— IR eomrs _ o® o
Stemdard D25 Cable MM |
Standord
AUl stecir BX Fepuipmes
CHASSIE GHD, ' CHASSEE GHY
RY4s T20 2 2 et
RXD) o s l;z
: N ‘ A2
#73 " _ 4 4T5
_5 LY
%11 " - Bem, o
DsR. 5, " DSR
SIGNAL GNB, M SIGHAL GN
peo A s pon
=)
g = - oM
A
Mufisican EX P
THASIS GNIZ & CHASSIS o
LA T 3 % - s X
’ - . o A0
ikl ) 2 . 4 2 RxQ..
Sercd RS-232 switch  *TS Lt _ S RIS
18 4 X o (W]
" .
DSR % 2 nse
=
SIGNAL GNIT. N/ 7 SIGMAL GN
Y
RSO e DR
- . o
DR - n vl
g s e R mm
Gender  stanciard 025 Loplirk Cable
Changer
P
Aultiskan BX P
CHASSIS GNIF . oL CHASSS GN
Blésa - 14D 2 Ea T
{60 _L RAD. 3 }{ 2 fel3
Sericd RS-237 switch RISt . RIS
o1 & }Q_ 3 e
D5R § oo & B3R
SIGNAL GNIT A\ 7 SIGNALGM
futela) e 2 Qe
— (o1 o, b DR
Cubie 730 3840
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MULTISEAN RC and MS 8ERVICE MANUAL

( Functional description

)
( Section 3 j

Document Release
351/352-100-X 2.0

Section Page

- Labsystems 3 ;
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MULTISEAN RC and MS SERVICE MANIJAL

{ Functional description }

( Contents j
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Peb MOTCU03 oieosiicvaessmreniseesssmraossesnssaseassnessacsrassonsos rresenemnuanes i8
Peb MUSCURC-OL.. s only 1 RO i 2
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GENERAL
Pch SKANPRIZ iz the printer board
containing a contral provessing unit.

RELATED BOCUMENTS
311-03-5 Schematic diagram
311-03-P Component layout

TESTING AND ADJUSTING
Instructions are given in chapter "TESTING
AND ADJUSTING".

JUMPER SETTINGS

None

BASIC COMPONENTS

1. CENTRAL PROCESSING UNIT (D1)

Z, TRANBISTOR ARRAY (B2)

3, TG SIGHNAL WAVEFORM
SHAPING CIRCUIT (Vé)

OPERATION

1. CENTRAL PROCESEING UNIT

The aperation of the printer is conirolled by a
mask programmed processor 80C49 (121,
Parallel data is input 10 the CPU’s port P1
through the handshake of a simplified
centronic systein 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 READY 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 ground and pin 22 is not, the
length of the data buffer is set to twentyfive
characters on paper, therefore the last characier
(25th) must be [CR], When the data for a line
is input, or [CR| code is entered, the printer
starts printing. Before the operation begins
the program checks the position of the head-

MULTISKAN RC and MS SHRVICE MANUAL

( Functional description j

C )

\NPRI2

carrier, if it is not at the HOME position then
only one feed is performed.

Z. TRANSISTOR ARRAY (D)

Diata from port DB controls, via wansistor
avray ULN28G3 A or LB 1256, the printer motor
as well as the seven thermal prioting heads,

3. TG SIGHNAL WAVEFORM
SHAPING CIRCUIT (V6)

The tachogenerator (TG) signal is output from
a signal generator directly connecied 1o the
wotor. The TG generates an artificial sing
wave ol 2 cycles perone turn, The signals are
converted into rectangular printdng timing
signals by the TG signal waveform shaping
circuit (VG),

TheHome 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 ocenrs 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,

Document Release o Section Page
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MULTISKAN RC and M8 SERVICE MANIUAL

GEMNERAL

Pch CTIOPT-01 controls the chopper wheel { Functional ﬂ_@gﬁi‘ﬁpﬂ{}ﬁ )
and fan motors, '

RELATED DOCUMENTS ( CHOPT.01 j

347-089-P  Component layout
347-09-5  Schematic diagram

TESTING AND ADJUSTING
{nstructions ave given in chapter “TESTING
AND ADJUSTING”

JUMPER SETTINGS

Tone

OPERATION

Connector X 1 isconnected (o the power supply
and connecior X2 ta pch MIUUSCU2A. Cirenit
B3 (Timer TLC 355) is controlled by a puise
from the IR-reader (on its falling edge). From
clreuit N3 pulses arc Iead to the back coupling
of the chopper wheel rotative velocity. The
chapper wheel rotative velocity is regulated
by circnit N1 (Regulator LM723). Rating
voltage of rotative velocity is ca. 3V, which is
determined by resistors R1 and R2. Outputof
circuit M1 islead, via PTC-resistor R14 which
prevents motor overload, to connector X3,
Motor rotative velocity isadjusted by triamer
R3.

Regulating cireuit N2 (Regulator LM723)
helds the fan rotative velocity steady, although
the power supply voltage +24V would vary.

Drocument Relense
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MULTISKAN BRC and MS SERVICE MANUAL

GEMERAL . 2 s

Pcb MUCEN?2 contains a paraliel Centronics i Functional {EQSQE’EE}EQ@:{E 3
type printer interface. Lines are buffed via

citcuit 7415241 (Ocial Bus Driver). Some

lines have protection diodes (D4 and D3) to i
protect TTL-circuits D2 and D3 (74152413, i
somebody connects the parallel and serial
interface across,

MUCEN2 j‘;

BRELATED DOCUMENTS
347-10-P  Component Iayout
347-310-5  Schematic diagram

OPERATION

Circuit D1 (8233, progranomable peripheral
interface) is an inpat/oniput controlier.
Connector X2 is 25-poles D-connecior from
peb MUSCUZA,

See Figure 3-1 and Table 3-1 for signal
description.

RATAO-7

STROBE

BUSY

TL 12

T 5us _ (%
T2 10 us - B
T3 200 us

Figure 3-1

Secion Page
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STROBE

MULTISKAN RC and MS SERVICE MANUAL

1 Pata busis trigged to the printer by the syachronizing signal
STRORBE,

2-4 DATA O-7 Data buses. Upper bit 137 is connected to ground, so itisnot
possible to send special characiers to the printer,

il BUSY BUSY-signal is indicated the status of the printer. When the
printer can not receive data, signal is in HIGEH state.
Possible reasons for BUSY-signal:

- receiving baffer is full

~ prinier is handling data

~ printer is in OFF LINE-gtams
- prinier is ERROR-stams

12 PE Signal HIGH, paper is run out

[§ SICT Signal LOW, the printer is in OFF LINE-status.
Signal HIGH, the printex is in ON LINE-status.

14 AUTOFDX Signal HIGH, lise feed (JLE) is printed avtomatnically after
carriage return (CR). Signal LOW, line feed is printed
automatically,

15 ERROR Printer can not receive data.

16 RES Reset signal to reset the printer.

18-25 GNI Ground

Table 3-1
Document Release . ety o ECHICN Page
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GENERAL

Pch MACUZA receives B-channels (A-H)
measurement and converts it into a digital
12-bits word whichis lead topeb MUSCU2A,
Peb MACUZA includes a $all-sensor, which
indicates the "horoe position” of the carriage.

RELATED DOCUMENTS

349-08-8 Schematic diagram
349-08-P Component layout

TESTING AND ADJUSTING
Instructions are given in chapiler "TESTING
AND ADJUSTING".

JUMPER SETTINGS

Mone

BASIC COMPONENTS

DETU

ANALOGICAL MULTIFLEXER (D3)
INVERTING AMPLIFIER (Dd),

D/A CONVERTER (D3)

A/D CONVERTER (D7)

&, HALL-SENSORS (V9 and Vil)

5

&

OPERATION

i BETL

Light detectors V1-V8 (Hamamatsuy $1227-
&6BLY) are connected to component assembly
DETU. Cuorrent from the deteciors are
converied into valiage by amplificrs D1 and
D2 (LF444).

Each detector have an inverting amplifier,
which upper frequency limit 4,8 kilz is
determined by capacivors C1-C8 (33 pF)} and
. resistors R1-RE (IM).

MULTISKAN BRC and MBS SERVICE MARUAL

i Functional description 3

(  wmacwa )

2, ANALOGICAL MULTIPLEXER (D3)
Signals from circuits D1 and D2 are lead 1o
circoit 23 (analogical mnliiplexer LE 13508),
where the detector is chosen (1 of 8), Choice
is determined by bits AQ-A2, which are lead
from pcb MUSCLUZA via conuector X1,

3. CIRCUITS D4 AND DS

Signal from the raultiplexer is lead (o a digital
adjustable amplifier formed by 13/A converter
D5 (AD7533), inverting amplifier 124
(LEAAD), transisior V10 (BC337 and resistor
R17 (10K).

Three upper bits G0-G3 from the D/A
converter are nsed o adjustment. Biis arc lead
from pch MUSCUZA viaconnector X1 1o the
D/A converter, Max/Min gain is 8.

Upper frequency Thnit of circoit D4 is 40kl
(RI1G = 182K, C31 = 22pF). Trimmer R12Z
(100K} is used for offset adjustment,

Documenst Release
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4. A/D CONVERTER D7 (ADS574)

A converter D7 (ADS374) effccts the 12-
bits modification. Modification is lead to peh
MUSCU2A, viaconuecior X1, 8-bits wide so
that wpper bits (DBE-DB11) and lower bits
(DRO-DB3) are written by votarion into data
channels 137-D4, and cenive bits (DB4-12B7)
inta data channels D3-D0,

8i gnal_.R{E is HIGH when the A/D converter
is effecting modification and LOW when the
resuli is read.

Signal AQ is LOW during the modification
(12-bits modification),

When reading 8 upper bits signal AQis LOW,
and 4 Tower bits gignal AQ is HIGH.

When CS-signal is LOW, wodification is
staried. :

When STS-signal is HIOH, converter is
converting.

5. HALL-SEMSORS (V9 and VI
Hall-sensors V9 and V11 (UGN3013U)
indicate the "home position” of the carriage.
‘When the carriage is in ibe "home position”,
cutput of the Hall-sensor is LOW,

MULTISEAN BC and MS$ SERVICE MAMUAL
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MULTISKAN RC and MS SERVICE MANUAL

GENERAL : . ® g '

Pch MUSCUZA is the main electronics ( Functional {i@&@g‘“ggﬁgg}zﬂ 3
board of the Multiskan MS containing
migroprocessor and input/output circuils. i

MUSCUZA }

RELATED DOCUMENTS
349-03-5 Schermatic diagram
349-03-P Component layout

TESTING AND ADJUSTING
Instructions are given in chapter "TESTING
AND ADJUSTING™.

JUMPER SETTINGS

Mong

BASIC COMPONENTS

i. MICROPROCESSOR (U1 1.3 Comtrol bus: RT), WR, ALL, CLK,
2. CONTROL CIRCIITS D8, D9, D1, I0/M, RES (80 and §1 not used)
Dii, Di2 See Table 3-4 for signal descriptions,
3. CIRCLYT B4
4, INPULOUTPUT CONTROL
CIRCUITS (1317, D18, D19, D24, 1221,
D23, D24)
5. INPUT/OUTPUT CIRCUITS

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 addressi/data bus: ADO-AD7
Signals ADO-ADYT are multiplexed address
(lower 0-7 bits) and data lines, Address
signals 1o mewory and I/ circuits and data
signals to boib directions are synchronized
with ALE.

1.2 Higher address bus: A8-A15
Signals A8-A15 are higher (8-15) bits of the
address lines to memory and IO cirouits.

Dovoment Release
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MULTISEAN RC and MS SERVICE MANUAL

- e 14 External conrollines: RST5.5,RST6.5,
WE (Write) Write pulse for SRAM, RST7.5, 5ID, SOD, BES N, X1, X2

EEPROM and IO clrcuits. HOLD, INTR, TRAP are forced to LOW state
and READY is forced to HIGH state.

See Table 3-5 for signal descriptions.

RD (Bead) Read pulse for EPROM,
EEPROM, SRAM and /O

cireults,
ALE ALEisusediosetthe lower RST3.5 I?g;iggg ?I?Ek:ézfzgfm
tAddress bits (0-7) of address for PR TRRACAR
Latch cireuit D11 (Oeral tanspa- - p g 5 Plate carrier home position
Enable) reni latch). ALE is also, indication. LOW active
ogetherwith CFUREADY
signal, used (o create aclock — T o
signal of 3.072 MHz which RST7.5 giixgji% interrupt for the
is lead to the CLK input of o ’ o
the CPU. SID Delay counier inpui
CLE (Clocky — Clocksignal forlfOcireulls. - gy Buzzer, vutput EIGHactive
1O/M Select .read/fwrzte operation RES TN Resef input
to be either inpuifontput or B L
memory oriented, input/ " .
output IGH active A
RES Reset output for peripheral HOLD l'mf:ﬁd to L(W{ qfate__
e s TR e Foroed to LOW state
50, 51 Not used TRAP Forced to LOW state
Table 3-2 READY Forced to HIGH state

Control bus signal deseription

Tahle 3-3
CPU external control lines

Fig. 3-1 tlusirates control signal waveforms
after RESET switch has been applied.
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MULTISKAN RC and MS SERVICE MAMUAL

RESETOUT | __ | e
crockour L LT LI L LU L Ll
ALE o SR B

READ ] | L

WRITE =~—-w—=-j

Figwe 3-3
External control signals after RESEYL

2. CONTROL CIRCUITS DB, D9, LI, 3. CIRCUITS D4
[FIR PR ¥ D14 (27128, EPROM) contains

D& and D9 (7418241, Octal Buos Driver) logarithmic tablensed during AD-conversion.
are taffers for TPUs control ines (R, WER, 314°s address space is S8000H-BFFEH
ALE, CLK, 10/8) and higher memory lines (16kBYTE).

(AB-A15),

310 (7415138, 3-lne 1o 8-linc Decoder
OR PAL 161.8) is used 16 encade CS-signals
for memory circuits DI3-1316.

DL (7418373, Transparcnt Latch) isused
to latch lower address lines (AO-A7) 10
memory circuits. 1211 is synchronized by
ALE signal.

DE2 (741.5245, Octal Bus Transceiver)
buffers data between CPU and memory
circuits, LOW state of the CPU’s 1O/M-line
enables chienit and RD-line controls operation
mode; line is in LOW state when data is
wansferred from memory to the CPU and in
IIGIT state when data is transferred {rom
CPU) to memory.

Secrion
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4. INPUT/QUTPUT CONTRODI.
CIRCIUTTS (D7, DY, D19, D20, D2,
D23, D24)

D17 (7415241} buffer control Unes (RD,

WR, CLK, RES) and higher address lines

(AB-A15) between CPU and YO circuirs,

B1% (741.5245) boffers data (DO-DT)
between CPU and I/Q cireoits. HIGH state of
the CP1J’ s 1O/M-line enables cireuit and R13-
line controls operation mode; line is in LOW

MULTISEAN RC and M8 SERVICE MANUAL

Circnit}33 detects the supply voltage. When
instrament 18 switched off, 135 and 327 force
C51- and WR-lines of the Y28 10 3-stale.
Battery Gl 15 capable o supply the real time
clock cirenitry for ca. five years,

B34 (8255 Inpui/Guiput controller).
Addressspaceof CS21s I0H-1FH (16BYTE).
Tables 3-6 to 3-8 iltustrates descriptions of
Input and output signals.

state when data is transferred froo /O cireuit INPUT
(selected by CS-line) to the CPU and in HIGH PORT A DESCRIPTION
gt:lm W!]ell daza _is tr&nsfe‘_‘rcd f’rgm CP‘[‘\J‘ tO the e L e e T AR P d ..........\...,..:.-.“;....._... - e e e
O cireni (selected by C5-line). AU Synchronizing  pulse
"SYNC A" from chopper
B20 (741590, Counter) and D21 (4040, wheel
Counter) sre used to divide CLE-signal. :
D23and D24 (74LS138) areusedoencode Al Stepping motor clock
US-lines for 1/ circuits. frequency
| A2 Real time clock interrupi
5. ENPHJ"?‘/(}UTPUT CIRCUITS A3 Plate carrier home position
~ Real tlti‘l-ﬁ'; c}ﬂck MMSE2T4 (D24} and " detection (hall-element),
conirol circuits (D35, T27) LOW aciive
— Inpuu@utput mnm‘)llm 8255 (Dgo) PR e T L b s e bk e s el kA e -
. . ) Ad Plate carrier colomn
- Tlmﬁl’/t{)untﬁf 8253 (D;S) infUImaiiOIl, I_ﬂGH ‘Nhﬁn
- USART 8231 (D31) and control circuits positioned o a column
(Dz:‘:, -[)329 I)Sﬁ) M_;M_M____ kT 1 1 Ak bk 1 i s % s b s e
. Ailter | positi
- Input/Owmpur controller 8255 (1D33) A, __Ejﬂmr Wheel position
— Keyboard controller 8279 (D35) A6 Filter wheel O-state
— LCD conirol : AT Synchronizing  pulse
—~ IEEE-488/ R5-232C/CONTRONIX (AS "SYNC B from chopper
AN OPTION) X6 wheel
D28 (MMS58274, Real Time Clock) and Tahle 3-4
cireuits 28 (JCLT665, Voliage Detector) and D30 input vign;k o A
D27 (4066, Analog Switch) compose a e, po
calendar and a timing clock. Address space
(CS1) is OUH-OFH (16BYTH),
Docurent Release : et ra i ca | SCCLOR Page
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MULTISKAN RC and MS SERVICE MANUAL

OUTPUT ouTPuT

P ?E%.E ﬁ D&hLRiP’E‘ ION PORT C DESCRIPTION

BO Enableb plaic carrier oo AJD converter gain bit 31
pObinn rﬁddlil&, Hl(‘n?};} [ ——— T ——
active 0| AJD converter gmu bri 32

Bl " Enables filter position €2 A converter gain bit G0
reading ) C3-C5 BEXTRA Gul.pu[ Lngs

b2 Pinhole plate solenoid Co6-C7 Lamp voltdge gontml Imcs,

B3 Enables plale carrier to power supply
stepping motor operation,
LOW active “Table 3-6

R4 Sets filier motor rotation (130 Ouiput signals, port ¢
d;mcuons

B_;. o Sets pl ate carrier motor D25 (8253, Timer). Address space of C53
driving direction, LOW 15 Z0E-2FHL Circult comtains 3 separaie
inwards, HLGH outwards 16-bit counters:

ST Counter = Delay counter, lgad o CPU's

}”36 Fndblesf’dlumclmduvmg SID-input

B7 Sets b 411'/11,;11 step driving Counter 1 = Oenerates clock frequency for

- method for plate carrier siepping motors
motor, LOW full step, Counier 2 = Cenerates timing interrupt
HIGH half step signal, lead to CPU s RETT.S
mpot

Table 25 o D31 (8251, USART). Address space ol

87 iy 60H-6FH. Circuit comtrols serial

D30 Queput signals, port B N _ . PRI
interface R8-232Cusing the following signals:

RxD = Receive Data

Tx = Transmit Data _

DSK = Data Set Ready (Penipheral
ready 1o yeceive)

DTR = Irata Terminal Ready (8251

ready to receive)
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12532 (LT1081, Voliage Converter) is a
buffer between ransmit and receive signals.
It contains a veltage converter (5Y - 9V)
which adapis the logical levels of the transinit
and receive signals,

D22 (7415151, Multiplexer) is conirolled
by DIP-gwiich 56 switches 1, 2 and 3 1o set
appropriate Baud rate. Table 3-9 illustrates
description of the DIP-switch $6 switches,

SWITCH
POBITION
1 p 1 3 naLnD
il 22 ] sl 150
2] .
ma | wm 06
223
B B 600
24 =]
- 1200
7
_ N 2400 e
=2 2]
- 4800
=) =)
. 8600
B 19200
s Default setting
by munuheturer
SWITCIT POSTTION TRANSMIT S
1 2 2 4 RECIIVE PING
s | R | Ml tonsmits,
o] == T3 receiven

=R =g P 3 fransolits,

4§
E- oo B | Pirl2 veooives

Other rorobimations Hlegal
w8 Default weiting by matufielozer

Table 3-7
DIF swiich 56 settings

MULTISKAN RC and MS SERVICE MARNUAL

QUTPUT

PORT A DESCRIPTION

AD-A7 Data- and strohe-signals
for optional printer
assembly SKANPRIZ

OUTPUT

PORT B DESURIPTION

BO-B7 IGEE-488 address
selection, set with DIEF-
switch 553

OGUTPUT

PORT C DESCRIPTION

0 Reset line for SKANPRY
assembly, LOW active

CL-3 ASD converter channel
selection

{4 READY-signal from
SKANPRI assembly,
LOW active

8 EXTRA I/G

6 EXTRA YO

{7 STSlinefrormpchb MACH
Tabie 3-8

2333 Input and Output signals

D33 (8255, Input/Output coniroller).
Addross space of C58 is 70H-7FIL Table
3-10 illusirates a description of inpui and
output signals,

Doacament Release
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1335 (8279, Keyboard/Display controfler).
Address space (C89) is 80H-8FH. Circuit 15
used in encoded mode vsing four Scan-lines
and sight Retuen-lines which enables reading
of keyvboard’s 27 keys.

D6 (74HC00, WAND Gate) is used 1o
encode Huable-signal for the display using
RD-, WR- and C810-signals. Address space
for the display is 90H-9I'H. Data for display
is read from data-bus.

{286 is a chip select signal for A/D converter
on pch MACU2, Address space for €56 is
50I-5FI, Table 3-11 illustrates A/D
conversion control signals.

X6 (Connecrtor for TEEE-488/ RS-232/
CENTRONIX imterface, as an option)

Pcb MUGIB (IEEE-488 interface) contains
circuit D1 (8291, GPIE Talker/Listener).
Address space for CS4 is 30H-3FH. See
functional description of circuit D33,

Pcb RS-1FO (RS-232 interface) has the same
agperaiion as item 5. D36 (7415151,
roultiplexer) placed on peb MUSCUZ 15
controlled by DIP-swiich 81 to set appropriate
Baud rate.

Addiess space for C535 is A0H-4FTL

CENTRONIX option is connected io the
printer connecior (on pcb MUSCUZ).

MULTISKAN RC and M8 SERVICE MANUAL

BIGMAL DESCRIFTION

HD Plate camicr home position
detection {hall element),
LOW when horme

WR Start-signal For
conversion, LOW active

A8 Address-ling

C56 A/} ennverter enable,
LOW active

8§73 From A/lDconverteronpeb

MACU, TIGH when
CORVETSIoN 1N Progross

DO-17 Data lines

GO-G2 A/lD converier gain set
signals

CHO-CH2 Channel selection lines for

channels A-BH

Table 3-9

AID conversion conirol signals

Document Release 25
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- GENERAL

Fch MUSME have all memory circuits and
memory conieol circuits of the Multiskan MS,

RELATED DOCUMENTS
349-02-5 Scheratic diagram
349-02-P Compaonent layout

OPERATION

1, MEMORY OPERATIONS

Biis for memory and I/O-operations and 16-bits
address line are always lead to the pco MUSME
through boffers cirenits D1, D3 and D4,

The daia ling for memory circuitsis lead o the
pch MUSME through the two way buffer
civcuit D2 (741.8245).

2. INPUT/GUTPUT OPERATIONS
Thedatain YO-operations will pass the chanmel
buffer of the external memory. card, because
the buffer is active only in the memory
operations. Data bits are taken from ountputs
of the pch MUSCUs buffer cireunt D19, D10
has been driven with cards IOCE*- and RID*-
signals o function only during VO-operations.
The three I/O data bits which tells the operation
mode are written direct fo the latch clrcuit D5,
Sec Table 3-10.

To the cireuit D5 is writien also D3 from
which condition depends the address
configuration of the memory,

CASS which tells if the memory cassetic 18
missing 15 read through the cirewmt 24,

MULTISEAN RC and M8 SERVICE MANUAL

Functional description j

(  musmMe )

3. LOGIC TO CHOOSE THE
OPFERATION MODE

The decoding of the pcb MUSME will be
done with the PAL cirouit {GALIOVE-25)
and derodtiplexer D7 (7T4HC138).

The processor writes three operation modes
choose Bits (AMG - AM2) and the drive Bitof
the memory configuration (MCON) to the
latch circuit B35,

To the PAL circudt is lead conirol bits 10/M¥,
RI¥* and WR*, five most significant address
bits, the memary configorations drive MCON
and as a return coupling bits £SE4* and
CRE5*%,

BIT DESCRIPTION

{CSRAM* Shows RAM circuit

ChkR# Shows BEEPROM circuit

CSE#* Shows EEPROM, where
put to the D7

CSMEG* Shows 128 kB ELRPROM
circuit

JORT* /O read operation to the
pch MUSME

1OWR* O wrlie operation o the
peh MUSME
Table 3-10

Qutput signals from PAL circuit

Dxacumeng Release
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{SE* output is lead to the muliiplexer D5
driven by choose bits AMO - AMZ which are
writtenin the latchcircuit 37, AMO - AMZ are
guiding the CUSE* signa) 10 the EEPROM
according 1o the Tahle 3-11.

AM2 AR AMOD CSE...*

1 1 1 TSRO
i 1 0 CSE1#*
I 0 1 CSE2*
1 U 0 CSE3*
0 1 i CSE4*
0 1 0 CSES®
{ O i CHRe*
¢ 0 it CSET*

Table 3-11

CSE® multiplexers function

Bits CSE4* and CSE5* are used o show
128 ki3 BEPROM circuit which have cnough
space for Iwo program codes of the operation
made, CSE4* and CSES* are lead back to the
PAL cirenit which gives the choose signal
{CSMEGH to the EEPROM. Whichone from
EEPROMSs operation modes are used depends
from the condition of AMO because it is lead
to the HEPR{OMs most significant address
output Al6.

MULTISKAMN RC and MS SERVICE MAMNUAL
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GENERAL

Pch MOTCU3Z containg contral and
positioning electronics for the plate carrer,
the filter stepping moior and the pinhole plate.

RELATED DOCUMENTS
349-04-58 Schematic diagram
349.-04-P Component layout

TESTING AND ADJUSTIRG
Instructians are given in chapter "TESTING
AND ADJUSTIMNG".

OPERATION

i, PLATE CARRIER MOYVEMENT
Motor conirolter N1 (1.297) generates phase
drive signals for stepper motor. Dual fullbridge
driver M2 converis the logic level phase signals
o high voliage and high cirrent for siepper
motor windings. Dual matrix diode circuit V4
(UL 3610) protects cutputs of N2.

Motor driver N1 drives the motors in umipolar
mode. Table 3-12 llustrates contral signals
from a processor board through connector
-6 PO '

MULTISKAN RC and MS SERVICH MANUAL

{ Functional descripiion }

( o Mmmlg )

L.277 Stepper Motor Controller 1C generates
phase drive signals for 4 phase siepper mator,
Pulse width modulating chopper circuits
permit switching mode contrel of the current
in the windings., The resisiors R11, R12,
K20-23 provide curvent feedback signals to
the controller. RC cirenit R10, C7 delerminges
ihe chopper rate,

iy SIGNAL DESCRIPTION
1 PLATE MOTOR 1I/F Half/full step driving method,

FUGH = half step, LOW = full step
3 PLATE MOTOR CW/COW Plate carsier driving direction,

HIGH = carvier out, LOW = carrier in
4 . PLATE ENABLE Linables plate carrier siepping miotor operation.,
3 PLATE CURRENT Conirols mator Gurrent, :

HIGH = bhigh corrent, LOW = low current
- CLEM Clack frequency for motar driver,

Table 3-12
Conmrol signals to pcb MOTCU3
Docinment Release : Seciion Page
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Z, FILTER MOTOR DRIVENG

Motor driver N4 (Sprague's UCN 58048)
drives the filter motor in half-step mode only
inonedirection. Table 3-13 illustrates canirol
. signals from a processor board through
connecior X1,

Diodes V7 - V10, zenerdiode Vo (8.2 V) and
capacitor C14 proteci driiving circuii against
indoctive transicnts,

R19 (PTC) protecis the motor and driver from |

overheating ducng amalfunciion. I the supply
current exceeds 470 mA, PTC's resistance
increases and the supply current is reduced.

3. PINHOLE PLATE DRIVING

Stepper motor driver W3 (PRI, 3717) drives
the solenoid of the pinhole plate through
connector X8, The circuil consists of an
LSTTL.compariblelogic input, cutrent sensor,
switch mode current regulator and an oniput
stage with built-in protection diodes.

E& 15 the corrent feedback resistor, and the
currentt sense signal is connected through
resistor R7 10 comparator input. RC-circuit
B 5 and C4 determines the switching frequency.
Input  (Pin 9) is kept sieady high and input 1
(Pin 7) is controdled by the processor through
laich circuit D1 and connector X1 pin 6
(Signal name SOLENOID).

MULTISKAN RO and MS SERVICT MANUAL

4. PLATE CARRIER POSITIONING

Positioning of the plate carrier is camied ow
with g positioning strip attached to the canvier,
Posittioning strip has 12 passages, one for each
column of the Microplate, IR-reader V3 (GRH21)
detects the passages while carrier 1g moved,
FLATE POS-signal is m LOW state whencarrier is
oui or acolumn is positioned {or measurciment.

PLATE DET-signals high state opens the
transistor V3 and IR-reader's LED is
illurginated, If the light pathis free, IRreader's
transisior opens and PLATE POS-signal goes
low, which is the active state.

5 FILTER MOTOR POSTUIONING
Filter motor postioning operaies same way s
plate carrier positioning. Two IR-readers are
connected to connector X4. High state of the
signal FILTER DET activates the LEDs of the
IR-readers through fransistor V2. The
transistors of the IR-readers are combected
through latch circuit D1 to connector X1, Low
state of signal FILTTR POS (pin 11) indicates
that one of the filiers is selecied. Low siaie of
signal FILTER HOME POS (pin 10} indicates
the bome position of the fillerwheel, whick
also means filter no 1 is selected.

6. FINIHOLE PLATE POSTTIONING
Pinhole plate positioning operates as other
positiomings. [R-reader i1s connected to
connector X5,

FILTER DET-signal activates the LED of the
{R-reader, and the output is connected 1o
PLATE POS5-signal.

i SIGHAL DESURIPTION
2 FILTER ENADLE LOW = active, enables filter motor operation.
9 CLE/M Clock frequency for motor driver,
Table 3-13
Conerol signals to pcb MOTCL3
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GENERAL

Pcb MUSCLI-RC-01 iz the main electionics
board of the Multiskan RC containing
MICIOPFOCesSor.

RELATED DOCUMENTS
351-01-5 Schematic diagram
351-01-P Component layout

TESTING AND ADJUSTING
Ingiructions are given in chapier "TESTING
AND ADJUSTING".

JUMPER SETTINGS

Blone

BASIC COMPONENTS

1. MICROPROCESSOR (D)

2. MEMGORY CIRCUITS (I3, Dd)

3. INPUT/OUTPUTCONTROL CIRCUITS
(D2, D6, D7)

MULTISKAN R and MS SERVICE BMANUAL

( Functional degsyﬁﬁﬁﬂﬁ )

( Mijgcmmcm )
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OPERATION

i. MICROPROCESSOR (IrD)

Central processing unit is Siemens’ 80C535.
[t contwrols memaory and YO Tines via 7 ports:

fapu/Chutput port 2
Higher address bus: A8-A1S

Inpur/Cgtpus port ()
Lower address/data bug; ADD-ADT

Tnput/Output port 3

RD (Read)  Read pulse for EPROM,
SRAM and /O circuirs.
Write pulse for SRAM
and I/Q circuits.

WER (Write}

MULTISEAN RC and MS SERVICE MANUAL

tagnagtOugpue port 4
- PLATEDEY
FUCTHER DET
LED RED
LEDGREEN

RTS

Enables plate curvier
position reading, HIGH
active.

Enables filer position
reading,

Clongrols red colour of
LED.

Controls green colour of
LED. -
Requestto send of RS-232.

R/ Read/convert signal . B
from the MACU board, GO-G2 f}/l’) converter, gain bits
¥R Yrom A/lY converter on GO-G2.
the peb MACUh HIGH Fpnat/Ouapur port 5
when oconvsrsmn m X1571P Test pin to synchronize
. PIORTEss. . an oscilloscope, high
SYNCA Synchronizing pulse when mieasuring.
from the chopper wheel, ADAQ Address selection of
FLATHPOS  Plate carrier column A/D converier.
g;ﬁgﬁi‘lﬁ‘é‘ﬁﬁi‘gﬁc“ SOLENOID  Pinhole plate solenoid.
T TransmitdaraafRS-232. CHO-CH2 %ﬁrﬁﬁﬁfﬁgﬂ lines
RXD Receivedataof R5-232, ' R
p ; Input{iQuiput pory 6
rputiOuipur port I _ RTS/CTS  RTS/CTS handshaking
PLATH ENA Enables plate carrier of R§-232 high is off.
. motor driviag. XOWXOIT — XONXOFF handshaking
PLATE CW/CCW _ | of RS-232 high is off.
sols plate cartier motor 9600/2400  Baudselection of RS-232
driving direction. high is 5600
I Plate carrier home '
positiondetection, LOW
active.
CLEM Stepping motor clock
frequency.
FILTER POS  Filter wheel paosition.
CTSs Clear to send of RS-232.
FILTER HOME
Filter wheel home
position, filter no 1
selected.
Docuiment Release e - Section Page
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2. MEMORY CIRCUXTS (D3, D4)

Program memory 133 (275132) and RAM
124 (32kx8) chips are divectly controlled by
the processor,

5 WPUTOUTPUT CONTROL CIRCULLS
(N2, D6, D7)
D2 (7418373, Transparcnt Latch) is used
tolatchloweraddresslines (AD-AT) o maemory
cireuits. D2 is synchronized by ALE signal.

D6 (741.8245) buflers data (120-D7)
- between CPU and A/ converter.

D7{LT108], YVoltage converter) is a huffer
berween CPL and Serial connector. Tt contains
a voltage converter {5V - 9V) which adapis
thelogicallevels of the seriad connector signals,

MULTISKAN RC and M5 SERVICE MANUAL
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MULTISKAN RC and MS SERVICE MANUAL

( ‘Section 7 )
( Software )
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MULTISKAN RC and MS SERVICE MANUAL

( Seftware )
( Contents )
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Inidalization, Multiskan MS ......ccerevinnann 5
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Labsystems Qy /RSD 1 3.5.1994/5P0

MULTISKAN RC INITIALIZATION SEQUENCE

1. Switch led orange.
LED RED and LED GREEN signals low.

2. Detact real time clock option.
Read SmartWatch. If valid result, RTC option installed. Else try to set time
01.01.1994 00:00:00. Read again and if still invalid, RTC option not instalied.

3 Initialize serial port.
initialize transmit and receive buffers,
Initialize baud timer for baud selected by DIL switch.
Bisable transmit it RTS/CTS handshake angd CTS is off.
Enable transmit, receive and CTS interrupts.

4, Reset steppers: filter stepper off, plate stepper low current.
CLK M signal [ow,
PLATE ENA signal high.
PLATE CUR signal low.
"Enabte inferrupt on falling edge of FILTER HOME.

5. Calculate step delay tables for both steppers.
Tables are calcutated to RAM.

6. Find plate home position.
If plate home sensor low, drive plate first 40 steps in.
Orive plate out 20 steps past home sensor low transition.

7. Wait chopper speed to stabilize.
Slart a timer for 1s timeout. If the timer expires, the chopper is not rotating.
Measure chopper cycle length from SYNG A interval.
Wait 0.5s
Measure chopper cycle length again.
If measured cycle length difference less than 5.5us, the speed has stabilized.
Else repeat the sequence.

B. Adjust channei gains for each filter, record non instalied filters.
Start adjust from filter 1 and continue to filter 8:
Adjust channel gains for each four lamp intensity, starting from low
intensity, _
With each intensity, start decreasing channel gains from maximum
unttil all channet readings are below MAX_CH READING (8.8V).
Select for current filter the lamy intensity and gains combination which
gave the highest readings.
i the gains could not be adjusted ({oo much or not encugh light), mark
current fitter not installed.

Select first instalied filter.

8. 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 agglutination
option is instailed, eise not.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Labsysterns Oy /RSD 2 3.5.1994/SPo

4.1 If present, adjust gains for agglutination, record filters not suitable for aggliutination.
Adjust agglutinalion gains for each installed filter:
Starting from high lamp intensity, adjust channel gains from high to low
gain until a lamp intensity/channel gain combination wheve ail channel
levels are below MAX_SLIT_READING (8V} is found. _
If the gains could naot be adjusted to get channel readings between
MIN_SLIT_READING and MAX_SLIT_REABING (1V to 9V), the filler is nat
suitable for agglutination.

10. Select first installed filter.

1. Switch led green unless error during initialization.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



INTTIALIZ _ TISKAN M

Initializing MUSME-{(1s Latch EPROM-switch (IC D5 741.8374) I
4
Reseting and Initializing MUSCUs external serial channel (USART D3t BZSI)I‘I
z ' '
i Inittalizing MU SCUs IC D306 8255 for the pcb MOTCU
i
Initializing MUSCUs IC 033 8255 for the internal printer
— _ -
Initializing the possible optio 8255 in MUSCUs pin X6
[
l Initializing MUSCUSs IC D235 8253 timer
E - _
{ Initializing MUSCUs 1IC D35 8279 display/keyboard
1
l Reseting MUSCUs buzzer
1

SLIT test:  Partial test (only off/pot installed situation checked}
for PRIMARY, CUT OFF, CUBIC SPLINE, TEST MODULE
Total test (shit checked for onfoff)
for AGGLUTINATION

|
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)
I
Lamp voltage down
R
Rescting the printer
I
READY state
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MULTISKAN RC and MS SERVICE MANUAL

( Section 8 | )

( Testing and Adjusting )

—>
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MULTISKAN RC and MS SERVICE MANUAL

( Testing and Adjusting )

( — Cﬁntents )

SUBJECT PAGE
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Lamp Voltage.....cri i, eresr et s s arsane 3
Computer Control Commands in Al Modules..........cccvovieenvniinnnen, 5
Testing and Adjusting for Multiskan RC .....c..ccccomannancancnnnnen. 6
Problems in Setting up the InSTUIment ... cerninccoscnsvarenens 7
Adjustments with ADJ Commands ......ovveoiemicenreeeseeeemmeeenes 8
Error MESSAZES ..c..ovvrermresiincnsisssnnssiesoscasimcasnsnersessssersenssassasrenns 11
Testing and Adjusting for Multiskan MS .....cocninvimninans 20
FOR SERVICE PERSONNEL .....coiiirienieeneseesressessnnssnns 21
Built-in Adjusting PIOZIAIS ....ocivcecrrnreirronrensoissssessaseneessssans 28
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GENERAL
With the following instructions it is possible

MULTISKAN RC and MS SERVICE MANUAL

( Testihg and Adjusting )

to measure the lamp voltage on Multiskan RC

to the right level using trimmer R39 in the

or MS. If voltage is not correct, adjust voltage (
power supply.

Lamp Voltage )

REQUIRED EQUIPMENT

Digital volt meter
Small flat screwdriver
Phillips screwdriver
4.0 mm allen key

INSTRUCTIONS

1.
2.

10.

Switch the instrument ON.
Measure voltage on the lamp connector. It should be 6.7...69 V

Measure voltage with 340 nm filter,
Press "PARAM key.

Select 5 and press "ENTER” key. Instrument displays "PRINTER ON/OFF".
Select 1 and press "ENTER" key.

Press "MEAS PARAM" and select
filter 1. Press "ENTER" key.

Press "START" key. Measure voltage
when the catriage is moving in,
Voltage should be 7.5..8.1V

If voltage is not correct, switch the
instrument OFF and disconnect from
the mains.

Using a phillips screwdriver, loosen
and remove the screws which hold the
measuring assembly cover. Remove the
measuring assembly cover.

Using a 4.0 mm allen key, loosen and
remyove 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.

—>

Document Rduase Section Page
351352 100-X <52 Labsystems g 5
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MULTISKAN RC and MS SERVICE MANUAL
11. Switch the instrument ON.
12. Measure and adjust voltage on the
lamp connector to 6.7...6.9 V using
trimmer R39. See Figure 8-2.
13.  Switch the instrument OFF and
disconnect from the mains. Reinstall
the track and the measuring assembly
cover.
Figure 8-1
Track screws
R2 @
R39 @
Figure 8-2
Power supply
Document Release Section Page
siss20X 1o “ses Labsystems g 4
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MULTISKAN RC and MS$ SERVICE MANUAL

( Testing and Adju'stil_'zg )

Compuiér Control Commands
in All Modules

Modules 1 and 2 are recommended to use with an external computer, becanse all commands exist
in these modules. However other modules contain some commands:

Com. Meaning PRIM AGG CUT CUB  TEST
R Start remote conirol Yes Yes Yes Yes Yes
Fn Filter n=1..8 Yes Yes - Yes Yes Yes
FMnn Multifilter nn 12 pes Yes Yes
En Measurement mode n={},1 Yes ~ Yes Yes
CiCn Module change n= ,1.4 Yes Yes Yes Yes Yes
A Air blank Yes Yes Yes
B Column blank Yes Yes Yes
P/Pn Plite measure n= ,1,.99 Yes Yes Yes
PM Multifilter measure Yes Yes
Mn Column measure n=1..12 Yes Yes
N Sct column j=1..12 Yes Yes Yes
O [nitialize column={ Yes Yes Yes

I 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
A" 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 Move to column n=1.,12 Yes
CLR Reset EEPROM Yes

Daocument Release n Section Page
BIASA0K 10 eome Labsystems 8 5

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




MULTISKAN RC and M8 SERVICE MANUAL

( 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 insirument is properly connected 1o the compmter 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 your 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 instatled.

Action:  Check that the focusing lenses and the upper optics are clean. See also ervor
APERTURE PLATE OPERATION FAILED.
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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 con-fnmaﬁds R and ADIJ. Ad J ustments with
Open the instrument cover and turn all DIL

switches to OFF, ADJ Commands

( | Testing and Adjitsting )

OPERATING INSTRUCTIONS

1. CHOPPER SPEED

A}  Tum DIL switch 1 ON.

B)  Adjust trimmer R3 on pcb CHOPT-01 until the LED in the pcb MUSCU-RC is green.
C) Tumn 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}  Tumn DIL switch 2 ON.

B)  Loosen pcb CHOPT-01 screws sa that you can move the peb.

C)  Move the pcb up/down direction until the LED in the pcb MUSCU-RC is green.
D} Tighten the screws.

E) Turmn 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 chiopper sensor dropping margin,

Red Variation >108 ps
Orange  Variation 55..108 ps
Green Variation <55 pis

3. A/D OFFSET

A)  Open the green box below which the A/DD converter 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 <().80 % or >1.20 % from A/D converters total valpe.
Orange  Offset 0.80..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 1o voltages 80 mV, 95 mV, 105 mV and 120 mV.
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MULTISKAN RC and MS SERVICE MANUAL

( Testing and Adjusting )

( Error Limits )

ER 5 CHOPPER SPEED IS TOO HIGH
Chopper speed is over 1500 rpm.

ER7 FILTER TIMEOUT
Filters home position was not found in 2 seconds.

ERS FILTER OUT OF POSITION TOLERANCE
Filters home position sensor differs over £4 steps from the counted home position.

ER9 NOT ENOUGH LIGHT FOR ADEQUATE SIGNAL LEVEL
Light less than 50 % from the maximum A/D value.

ER10 TOO MUCH LIGHT, SIGNAL SATURATED
Slitom:  Light over 98 % from the maximum A/D value.
Slivoff:  Light over 90 % from the maximum A/D value.

ERI11 APERTURE PLATE OPERATION FAILED
The change of the light intensity over 91 % or less than 40 % from the maximum
A/D value.

ERI12 FILTER NOT USABLE FOR AGGLUTINATION
Light less than 10 % from the maximum A/D value,

ER13 LLAMP FAIL
Slit on: Light less than 46 % from the maximum A/D value.
Slitoff:  Light Iess than B % from the maximum A/D value.

ER14 CHOPPER SPEED IS TOO LOW
Chopper speed is less than 1200 rpm.

ERI1S PLATE STEPPER TIMEOUT
When the plate has been driven out it did not come to the place sensor in 7 seconds,

ER16 PLATE POSITION ERROR
When the plate has been driven out it did not come to the home position sensor.

_9

Document Release O Section Page
sssei0x 10 mese= Labsystems 8 9

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




RTD / Technical Services / Rva 12.10.1998
RCSTATUS doc

Interpretation of STATUS response.

Fitter: 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 lowesl intensily is O, the highest 3.

Gains: Measure channel! gains for currently selected filter,
slit off / slit on.
The channels are in order from 1 o 8.
The lowest gain is 0, the highest 7.

Bottom values: Dark levels of channels 1..8. The values are sum of iwo
AD readings

Blank values: Light levels of channels 1..8. The values are sum of two
AD readings.

Botlom values and Blank values can be converted fo input voltage of the AD
converter by dividing them by 819. The exact formula is: value / 8190 * Vref.

Because the botiom 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 leve! at the AD converter should be 90 to 110mV with fiter 2 ( =
405nm ). This corresponds to boltom value 73 to 90. This applies to the
channe! with the lowest reading. Other channels should be less than 150mV
[/ reading 123, '

Tha blank levels at the AD converter should be 5,010 9.8V (3.3 t0 9.8 V with
software version 1.5-0 onwards ). This corresponds to readings 4095 to
8026 { 2703 to 8026 with software version 1.5-0 onwards ). The less
deviation between the channels the betier.
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MULTISKAN RC and MS SERVICE MANUAL

( Testing and Adjusting )

( Error M‘essages )

Error Response:

LY

ER3 COMMAND ERROR
ER4 INVALID PROGRAM MODULE
ERS5 CHOPPER SPEED IS TOO HIGH
ERG FILTER NOT INSTALLED IN FILTER WHEEL
ER7 FILTER TIMEQUT
ER8 FILTER OUT OF POSITION TOLERANCE
ER9 NOT ENOUGH LIGHT FOR ADEQUATE SIGNAL LEVEL
ER1Q TOO 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
ER16 PLATE POSITION ERROR
Document Release Section Page
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MULTISKAN RC and MS SERVICE MANUAL

Errors explained in alphabetic order:

APERTURE PLATE OFERATION FAILED

Reason:

Action:

Service:

Before agglutination measurement the aperture plate is moved over the focusing
lenses by actuating a solenoid. After the measurement the solenoid is relaxed.
In both cases the change of signial 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 before 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 to 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 actuating 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 cucrent driver N3. The solenoid is
connected to the output of N3, pins 1 and 15. A low level 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 outpur

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 assembly 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, swilch on the instrument and observe the aperture
plate. During the powerup 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 10 be removed for aperture plate assembly inspection,

__>
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MULTISKAN RC and MS SERVICE MANUAL

CHOPPER SPEED IS TOO HIGH

Reason:

Action;

Service:

During startup and before each measurement the instrument checks thatthe chopper
speed is within range 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 X10 (ground) and X11 (signal) on the MUSCU-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 chopper speed and counterclock wise increase.
If nothing happens there is a fauit in the electronics on the CHOPT board.

Measure voltage at pin 6 of N1. It should be 6.8..7.5 V. K not, the faulty
component likely is N1. With the oscilloscope, obsérve pin 3 of N3. A pulse
output with same fréquency as test point X11 should be present, I not, the faulty
component likely is N3. With a jumper wire, connect pins 4 and 6 of N1 together.
If the chopper does slow down, faulty component is V1 or possibly N1,

When the problemis fixed, adjust cycle time at test pdint X1ltoascloseto 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 withintange 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 (hat 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 terminat with red wite on the chopper motor. If the chopper does not start, the
motor is fanlty. Connect pins 5 and 6 of N1 together, The chopper should speed up.
Tf not, V1 or possibly N1 is fauity. 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 seasor is faulty. Locate the adjusting

____>
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MULTISKAN RC and MS SERVICE MANUAL

potentiometer R3 on the CHOPT board. Turning the potentiometer clockwise with
a screwdriver should reduce chopper speed and counterclockwise increase. H
nothing happens, 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 frequency as test point X11 should be present, If not, the favlty
component likely is N3. If the cycle time measured at test point X11 is 5.1 to 6.1
ms and the instrument still reports low chopper speed, D1 on MUSCU-RCis faulty.

When the problem is fixed, adjust cycle time attest point X1l toasclose to 5.1
s as possible, rather more than less.

Chopper speed can also be adjusted without an oscilloscope using STATUS
command to observe chopper speed. Adjust to 1440...1470 rpm,

COMMAND ERROR

Reason:

Action:

The instrument received an unknown command or & command with invalid
parameters.

Check validcommands and parameters 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 actuatly installed. At least one filter must be installed!

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 petson.
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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 instrument cover 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 oo 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 V1Q 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 siepper is tanning. The enable signal
originaies from pin 8 of D1 on the MUSCU-RC board and is active high, Home
position is detected from pins 34 and 36 of D1 being simultaneously low. When
the filter is stopped, the enable signal should be low and both sense signals high.
If not, disconnect connector X7 on MUSCU-RC. If the signals still are in
incorrect states, D1 on MUSCU-RC s faulty. Else the prablem is on MOTCU
board or the sensors themselves, Connect X7 and power up the instrument,
Qbserve the enable signal duning startup seguence, 1t shoutd be high when the
filteris rotating and low when the filter is stopped. If not, buffer D1 on MOTCU
board 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 atpin 7 or 8, The signal shoukd be low when the filter is rotating and high
when not. If this is not so, either ransistor 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 TIMEOQUT
Reasonm:  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 to 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 QUT 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
filier must be bad.
Document Release Section Page
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MULTISKAN RC and MS SERVICE MANUAL

NOT ENOUGH LIGHT FOR ADEQUATE SIGNAL LEVEL

Reuson:

Action:

Signal level during gain adjust remained below minimum 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 filters may be bad.
To determine which one, power up the instroment 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 measureieni 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 track 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 thereis noise from the vight hand deive belt pulley, put avery smalldrop
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
¢lock, pin 33. The direction control is high when the plate is driven towards the
measuring chamber and low when it is driven out. The stepper enable signal is
high except when the filter stepper is running. The step clock is a short active
high pulse, one for each step. If 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 fault 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 signalis 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 9. 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 5
and 8, should be always high. When the stepper is running, the phase 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 diode bridge V4, current sensing resistors R11 and R12 or the
stepper motor itself may be faulty.

PLATE STEPPER TIMEOUT

Reason:

Agction:

Service:

if'this error is reported after startup, the home position of the plate was not found
within allowed time,

I the error is reported when trying to measure, the plate did not arrive to first
column within allowed time.

See PLATE POSITION ERROR

If the plate does not seem o move properdy, sce 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. If the first movementis 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 circnit board. During actual measure the sensor is disabled so it
won’t interfere the results, The enable signal originates from pin 9 of D{ on

—>
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MULTISKAN RC and M5 SERVICE MANUAL

MUSCU-RC board and first goes to pin 14 of buffer D1 o0 MOTCU 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 baoard: pin 14 of D1 high, pin 15 of 131 high, collector of V3 low.

If the sensor enable is ok, check the sensor output. The output from the sensor
goes firstto input pin 1 of buffer D1 on MOTCU board. From buffer output pin
61t goes to pin 23 of D1 on MUSCU-RCboard. The signalis low when the plate
is ont and should go high about 3 ¢cm before the whole plate is inside the
measuring chamber.

100 MUCH LIGHT, SIGNAL SATURATED

Reason:  During gainadjustment 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
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MULTISKAN RC and MS SERVICE MANUAL |

( Testing and Adjusting J

( FOR SERVICE PERSONNEL )

CONTENTS:

i b ket
R

R A ol

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

REQUIRED EQUIPMENT:

Multimeter

Oscilloscope

Detergent plate (0.1% TWEEN 190 pl/well)
NDF-cassette

Test connector

Freguency counter

Printer

- 1f you do not have the filters specified here, use those you have.

___9
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MULTISKAN RC and MS SERVICE MANUAL

1. CHECKING THE SUPPLY YOLTAGES
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 21.0.. 280
+ 15 142.. 158
—15 ~142 ... -158
O MUSCU2
Figure 8-3

Measurement points on pcb 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 tritnmer R14 on peb MUSCUZ2. 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
Pross "PARAM"-key. Select 6 FILTER WHEEL and press "ENTER"-key. When display asks
NR OF FILTERS 1 input correct number of filters you have in the flterwheel and then the
wavelengths of those filters. Place the filters in raising wavelength order into the filterwheel.

5. CHECKING THE SYNCIHRONIZING

J.1 Rotation of the chopper wheel
Connect an oscilloscope tocircnit D29 pin 2 on pcb MUSCUZ2 and measure signal’s periodic
time T 5,1...5,4 ms. Adjust with mimumer R3 on pcb CHOPT-01 if necessary and lock the
trimmer with locking lacquer.

3.2 >ckin * hronizin
Continnous 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 to 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-01 so that the period js in the middle of
the channel.

Figure §-4
Measurement point of the synchronizing

__9
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6. ADJUSTING THE CLOCK FREQUENCY _
A) Press "CALC MODE"-key. Select 1 ADJUSTMENT and press "ENTER"-key. Select 10
CLOCK FREQUENCY and press "ENTER"-key.

B) Measure the clock frequency (fok=32768 Hz) with a frequency counter from D28 pin 13
on pcb MUSCU2. Adjust with trimmer capacitor C4 if necessary. See Figure 8-5.

MUSCU 2

LD B M N

Figure 8-5
Measurement and adjusiment points on pcb MUSCU2

C) Do not interrupt the program with "STOP"-key.

7. SETTING THE DATE AND TIME
A) Press "PARAM" -key and select 8§ CLOCK SET.

B) Set the date and time using the number and ~» ¢« keys and "ENTER"-key.

8. STORING THE SERIAL NUMBER
Press "CALCMODE"-key. Sclect 2 TESTS and press "ENTER"-key. Select4 REPROD.20M.
ad press "ENTER"-key twice.
Type 352 xxxxxxx (see the numbers fron: the rear of the instrument ), Press "STOP™-key twice,

__9
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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.

3 Adjostthe distance between the lamp and optics so that the maximum value (>2000) is on
the display.

D) Check with GAIN 0 that the smallest channel value is over 350. If the value is lower than
350, check the components of the light path (lamp, filier, fibre bundie, lenses...)

10. CHECKING THE A/D OFFSET
.LQ..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“—key.
C) Input "0" for "GAIN".

D} Adjustthe rimmerR12on pcb MACUZ to set 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

16.2.1 Minimum light
A) Select 6 LIGHT CHANNEL and press "ENTER"-key.
B) Select 405 nm and press "ENTER"-key.

C) Selectchannels A(...H)and press "ENTER"-key. Select GAIN O and press "ENTER "-key.
Before selecting a new channel press "STOP"-key and "ENTER"-key twice. The lowesi
channel value has to be 330. If is not, check the components of the light path.

10.2.2 Checking the detector electronics (D/AC)

A) Select "3 LIGHT ALL" and press "ENTER"-key. Select filter 1 (340} nm) and press
"ENTER"-key. Select GAIN @ 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-value has to increase 180...400

COUNTS/gain step.
Document Release Section Page
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- 1f the COUNT-value is not sufficient when entering a new GAIN, D/AC (on pcb
MACU2: D3) is damaged and it has to change.

C) Press "STOP"-key twice and lock the trirnmer on pcb MACU?2 with locking lacquer.

11. ADJUSTING THE PRINTER (option)

A) Connect and oscilloscope 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.

{{ LAREL TIME (us) T
R13 ﬂ :o N | . A 84
ﬂ | B 17
N I\@P j - C 70

Figure 8-6
Measwrement and adjustment paints o pcb SKANPR[Z from the seldering 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 instrument displays READY press "SAVE"-key and the instrument displays
PROGRAMNUMBER 1{...5). Press "ENTER"-key and the instrument displays **4SAV.-
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 retumns back 1o READY

state.
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I14. TEST MEASUREMENTS

14,1 Detergent with 405 nm
Press "PARAM"-key and select 6 PLATE ANALYSIS. Press "ENTER"-key and select 2
(ON). Press "ENTER"-key and itreturns to READY state. Press "PARAM"-key and select
2 PLATE MOVEMENT, Press "ENTER"-kev, select 2 STEP MODE**#%) and prcw
"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 measurcments with 1 CONTINUOUS MODE.

RESULTS:
DETERGENT : < 0.050 Abs (MAX/WHOLE PLATE)
DELTA : <0.010 Abs (DELTA/WHOLE PLATE)

142 Accuracy 403 nm
Measure NDF-cassette with 1 CONTINUQUS MODE: Press "PARAM"-key, select 2and
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.

RESULTS:

COLUMN/MIN..MAX  : +/~2.0% or 0.007 Abs
COLUMN/DELTA% 1< 2.0%

BLACK LEVEL :> 3.1 Abs

143 Precision 405 nm
Measure NDIF-cassette with CONTINUOUS mode. Press "PARAM"-key, select 2 and
press "ENTER-key. Select | and press "ENTER"-key. Press "CALC MODE"-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
Daocument Releasc Section Page
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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 RERmEm—— :

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

A Sl S

oo 3

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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OPERATING INSTRUCTIONS
1. TRACK ADJUST
With this adjustment program it is possible to ronghly adjust the positioning of the plate carier.

"TRACK ADJUST" is only used tocheck that the positioning of the microplate is roughly correct.
During the test pcb MACU?2 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 SLITQFF

A) Select "SLIT OFF” and press "ENTER"-
key.

B) Insert the alignment plate in the track.

() Select "COLUMN 1" and press The track goes to the place 1.
"ENTER"-key.

D) Check with the alignment pin. The alignment pin must hit in the hole,

E) Select "COLUMN 12" and press The wrack 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 mast hit in the hole.

13 Comper Program

A) Perform a computer program Multiskan
Remote Test.

B) Follow the instructions in the package.

___)

Document Release Section Page
351/352-100X 1.0 =352 Labsystems 8 29

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com

ot

My



MULTISKAN RC and MS SERVICE MANUAL
2. A/D OFFSET
"A/D OFFSET" adjustment program is used to adjust the offset of the measurement signal.

A) Select "A/D OFFSET" and press
"ENI‘ERI! kcy.

B) Install 405 nm filter, Make sure track cover
is properly installed.

C Input "0 for "GAIN",

Dy Adjust trimmer R12 on pcb MACUZ 1o set
the values on the right hand side 1o 40.
Afrer 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 should not be higher than twa,
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 O-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 filier.

B) Select "CHANNEL" A-H.
Input "0" for "GAIN",

Values on the display illustrates levels of the selected channel during light and durk 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 maximum 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 times the black level of the selected channel and displays maximum and
minimum values, Maximum and minimum values per channel should be approximately equal.

8. LI-BL. CHANNEL
This adjustment program eguals normal "CONTINUOUS MODE" measurement.

A} Select 405 nm filter,
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 maximum aod minimum valoes. Maximum and minimum values per
channel should be approximately equal. -

9. CONT. MEAS.
Instrament measures contirmously all channels without calculating the measurement results. This
program can be used to check functioning of the measurement operation,

A) Select flter 405 nm.
B) Imput "0" for "GAIN".

1. CLOCK FREQUENCY
This adjustment program is used when the frequency of the REAL TIME CLOCK circuitry on
peb MUSCU2 is adjusted. Frequency determines the accuracy of the internal clock.

A) When instrument digplays "ADIUST FREQ-KEY",
adjust the frequency on D28 pin 13 with trimmer
capacitor C4 on pcb MUSCU2 to 32768 Hz.

Use counter to determine the frequency,

NOTICE! Do notinterrupt the program with "STOP" key. If the program is interrupted with
"STOP" key, the clock is stopped until this program is re-entered and interrupted
using other key than "STOP".
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Multiskan MS is equipped with test programs . ' .
dcscribedinthcfz?lms;gtext. Firstl;ou must ( Testing and adjusting )
put a pin 4 up. "ADJUSTMENTS" and ' T ——— -
"TESTS" programs main menu is entered by ——— _ '
pressing "CALC MODE"-key. Following test (Built-in Test Pr'ogﬁrams)
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 N

OPERATING INSTRUCTIONS

1. RS-INTERFACE
This test is usedto check the operation of the serial connection. Test checks transmit/receive and
handshake lines. '

A) Tnsert test connector (pins 2&3 and
6820 short-circuited) to RS-connector,

B) Select "1 RS-INTERFACE" and press
"ENTER"-key.

Instrument should display "DATA QK" 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 rear of the instrument.

C) Repeat steps a)-b) using all selectable
Baud rates.

Test is terminated automatically,

—
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MULTISKAN RC and MS SERVICE MANUAL
2. KEYBOARD TEST
This test is used 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 is 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-6HR
This test can be used to check the stability of the instrument. It can also be used as a fault-finding
program 1o track down infrequently occurring malfunciion,

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. nurmber of the measurements and the time
Press "START". hefore next measurement,

Instrument measures the whole plate every 10 minutes for 6 hours,

Program calculates MEAN, MIN, MAX, DELTA, S.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 instrument serial number, After each measurement instrument displays
user code and filter 10 be used. the measurement number. Aftermeasurements
Press "START". instrument displays "TEST READY™.

Instrument measures the whole plate 20 times.

Program calculates MEAN, MIN, MAX, DELTA, $.D., DELTA% and CV% values using the
measurement results. Afier 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 1o check the linearity of the instrument.

A) Select "S5 LINEARITY" and press

"ENTER"-key.

B) Enter instrument serial number, After measurement instrument displays
user code and filter to be used. "TEST READY™,
Press "START".

Program calculates deviation in absorbance values and percentages using linear dilution serics.
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.
6. PRINTER TEST
Printer test prints a fest 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

Filter 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 digplayed.
press "ENTER"-key.

B) Press any key except "STOP". Filier number 1 is 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
pusitioned.

Test can be interrupted by pressing "STOP".
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1. TECHNICAL SPECIFICATIONS

1.1 INPUT AND GENERAL

Parameter Test conditions Min. Typ. Max. Notes
Working input voltage | Load=min to max 180V 230V 260V
range(s) Tamb= +10 to +50°C aov 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 N
Input power input voltage=min to max 50W 100W | 150W S
Supplementary . ' 3,5A 2x3,5A/250V
overcurrent protection ‘ UL198G Time Delay
{fuses) _
Output hotd time Input=

- (a} 230V, 50Hz 20ms
{b) 115V, 60Hz 20ms
© | load=max

Leakage current line to | input=250V, 60Hz ) 0,5mA
ground
Dielectric withstand 50Hz, 1 minute
voltage nput to output 4KV

Input to groundi/chassis 1,5kV
Power factor (cos v) Load=typical 0,65
Efficiency Load=lypical 75%

input voltage range is selected by automatic line voltage switching cir.cuit.

1.2 QUTPUTS AND GENERAL

Parameter Test conditions Min, Typ. Max, Notes

Total output power Output loads within specs 37w 75W 115W Typ. value for

{load) _ Tamb=10 to 50°C reference only
: Input=min {0 max

Output GV 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 resuit in abnormalily 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

File: HDOCKIR JAROHIEKIR MNI269. 000
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1.2.1 OUTPUT 1:5,1V

4N 3269 page 4/17

Parameter Test conditions Min, Typ. Max. Notes
Continuous output 0.5A 1,5A 2,0A '
current
Peak pulse current Repetative 20ms max 3A
Output voitage 5,00 510 5,20
Load regulation . 1%
Line regulation +0,5%
Rippie voltage i
-RMS 10my
-Peak {o peak 100mvV |
Short circuit current {Temperature limited) <4A
Ouiput voltage limit - : 7.2V
Rise time to 5,0V lout = 2A 100ms !
_ Input = 90V, 50Hz
Temperature drift 0,02%/°C
Capacitive load > 100uF
QOutput impedance 60mohm/
- 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+6,8V | V control 5,8V 8.0v Linear o
Bin=00..11 I MEPAY +50mv
0" < 0,8V
Continuous output 5A 6A 7A Halogen lamp "
current
Quiput voltage limit 11V | Transzorbdiode
Output settling time lout = typical tms Between steps
{to 1%) T
| Line regulation +0,2% L 3
Load regulation +0,5%
Ripple voltage o
-RMS 100mv
-peak to peak 100mv
Shert circuit current 8A
Control input CMQOS-TTL-compatible
Temperature drift 0,02%/°C
Capacitive load > 100QuF

Bin-control input open = output 6,8V

it FADGCHIRJANOHIEKIR RaN3269 DOC
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1.2.3 OUTPUT 3: 24V

4N 3269 page 5/17

Max. ' thes

Parameter Test conditions Min. Typ.
- Qutput voltage : 23,0v 24,0V 25,0V
Continuous output 0A 1A 1,6A (peak 7A)
current :
Load regulation 2%
Line regulation 0,5%
Ripple voltage
-RMS 20mv
-peak to peak A50mV
Shaort circuit current 5A RMS
Qutput voltage limit 34v Transzorbdiode
Capacitive load 100uF
Rise time to 24V 200ms | 10-90%
1.2.4 QUTPUTS 4 AND 5: +15V
Parameter Test conditions Min. Typ. Max. Notes
Continuous oufput +20mA +150mA | +200mA
current
Output voltage 14,2 15V 15,8V
Load regulation +1%
Line regulation 1%
Temp. drift +°C
Ripple voltage
-RMS 10mvV
-peak to peak s0mv
Short circuit current 1,5A
Qutput voltage limit 18V Transzorbdiede
Capacitive load 100uF
Rise time to +15V 100ms 10-50%

flgADOCKIRJATVOHJEKIRNNIZ69.0GC
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2, WORKING PRINCIPLE

FLYBACK
CHOPPER _
+24v
[y DN/OFF sors 1 isy
354 RECTIFIER
INPUT INRUSH
F2 FILTER CURRENT T
——-{EEE};;;/ LM i
' i e TL 7815 sy
-
ﬁUTDMATE
LINEVOLTAGE SONTRGL
SWITCHING ARCLT 1LTI085 5,0
CIRCUT
N5/230v T
Fi
o
6.8-8,0
BT
! | am
“—  CONTROL ____E?ﬁéﬁ?L
FEEDBACK
“OPTD"

Figure 1. The block diagram of IPS 83.

2.1 INPUT

There are input filter, varistors, rectifier with automatic line voltage switching circuit (triac), inrush current limiting
circuit (NTC) and the current limit in the input section. The component refer to schematic diagram, parts layout

and parts list. '

The input filter and varistors (R4, R5) filter and cut the possible overvoltage, which occur in the mains network.,
When the power supply is connected to the mains, the NTC-resitors (R3, R6) limit the current. The automatic line ¢
voitage switching circuit selects with triac the doubler or bridge circuit depending from the line voltage {115/230V).

-

Tt

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 voltage. The measuring element is a
shunt regulator (N7), which has an internal reference voliage of 2,5V, The voltage information is then fed to the
controt circuit through an optoisolator 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. Qutput follows the bin-control input
between 6,8-8,0V. The feedback circuitry is N8. There is output voltage limiting franszorbdiode V37, Resistor R53
measures current. There is used the linear regulators in the +5,1V and +15V outputs because of the outputs are
stable encugh and the short-circuit current is lower.

3. CONNECTORS

X2
0| e
X2-X3
X3 AMP 6,3mm
I:I +6,8-8,0V
X4-X6
Molex 5566-NA
X4 (Zpin/8pin)
+24V 12 N GND
X5
+24V 12 h GND
X6
+24V 7T 1 GND
LAMP CTR 118 2 LAMP CTR 2
45V 9 3 GND
+15V T 10.4 GND
p #51V 115 GND
+51V 12 6 GND
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6. ASSEMBLY
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7. PART LISTS, ASSEMBLY AND POWER BOARD

IL-POWER OY

PARTS LIST

4N 3269 page 12/17

08.10.96%V21-1

IL850%6

160

110
115
120
125
130
135
140

¥ £ & * & »

*

ILS0067
*
1181242
IL.81243
IL52520
IT.81245
IL&0415
IL60210
IL50205

*
*
n

ILe1220
ILe1120
1L61200
IL75%944
IL70057

T1.53450

1170415

IpsS93

Drawing number:
25.7-96 KT
Tark./ Hyv. Insp./ Appr
Osal/Parts list: 4A2857.2
Vikatestit: 4N318C
Assembly: 3H3201

POWER BOARD IPBS 33 IL-POWER OY

BOTTOM PLATE 3E 2858.1 IPS93
COVER PLATE 3E 2859.1 IPS93
MAINS 2-p black/1/4,8mm Molveno A41l2
EXTRA COOLING 4E 2861  IPS93
SCREW LK M4x10 2n
SCREW LK M3x8 2n
SCREW LK M3x6 Zn _
9:2kpl RISTIU.RUUVI M2, 9%
8, TULLUT Xin MUKANA
9:2pcs SCREW M2, 9x8 (X1}
WASHER M& DING798
WASHER M3 DIN6798
NUT M4 DIN 934

GND-CABLE 4J 3056.2 IPS593
TYPE PFLATE IPS593 4N3152
GND-S5TICKER 10x10 mm ELFVING

FUSE LABEL 2x T 3,5A

i.00
1.00
1.00
1.00
1.00
6.00
10.00

BCS

BCS
PCS
PCS
PCS
»Cs
PCS
BPCS

csA 4

@ - in R LN

I
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IL-POWER OY ' PARTS LIST 0B.10.96+V21~1

IL90067 TEHOKORTTI IPS 93
Drawing number: Date:
14.10.199%6 la
Osal/Parts list: 4A2856.2
Schematic dlagr: 3C2862.1
Parts layout: 3D2863.1

Tassd luettelossa CSA/UL-
merk.oslia el saa korvata
muun tyypp. (valm.)osilla

* % A o ok % ¥ F

*
100 IL8G205 PCB IP2s3.1 IL-POWER OY 1.00 PCS 1 UL

*
110 I1L1Q¢365 MF-RESISTOR 100k 0,6W 1%
115 IL1is02 NTC-RESIST 5RO 32 D504CS
120 IL11616 VARISTOR SIOV-S10K130 SIE CSA app-
125 TL10315 MF-RESISTOR 39k2 0,6W 1%
130 IL10335 MF-RESISTCR 61k9 0,6W 1%
135 IL10025% MF-RESISTOR 10RO 0,6W 1%
140 IL1OCOO MF-RESISTOR 1ROC 0,6W 1%
145 IL10282 MF-RESISTOR 18k7 0,6W 1%

00 PCS R1,2

00 PCS R3,6 CSA
.00 PCS R4,5 csa
.00 PCS R7-10

00 PCS RI1,12

00 PCS R13,14,738,45
.00 PCS R15,16

.00 PCS R17,20,64,67

N

150 IL10405 MF-RESISTOR 473k 0,6W 1% .00 PCS RS
155 TL10410 MF-RESISTOR 562k 0,6W 1% .00 PCS R189
160 IL10560 MOKS-RESISTCOR 10kO 2W 5% .06 PCS R21,22
165 IL10360 MF-RESISTOR 90k9 0,6W 1% 00 PCS R23

170 IL3101l15 MF-RESISTOR 3%92R 0,6W 1%
175 IL10245 MF-RESISTOR 3k09 0,6W 1%
180 II.10080 MF-RESISTOR 100R 0O,6W 1%
185 IL10020 MF-RESISTOR 150R 0,6W 1%

.00 PCS R24,29
.00 PCS R25,69
.00 PCS R26,35,36,68
.00 PCS R27,54

190 IL1O195 MF-RESISTOR 3k653 0,6W 1% .00 PCS R2B
195 IL10125 MF-RESISTOR 562R 0,6W 1% .00 PCS5 R30
200 IL1G4375 MF-RESISTOR 150k 0,6W 1% .00 BCS R31
205 IL10178 MF-RESISTOR 2k43 0,6W 1% .00 PCS R32
210 TL1152¢ NTC-RES.10k0 1W Philips 232264262103 .00 PC5 R33

W =R R BN N R W N N R N A

215 TIL14015 MF-RESISTOR 4R75 0,6W 1% .00 PCS R34,51,77

300 ILi0190 MF-RESISTOR 3k3iz 0,6W 1%
305 IL1Q270 MF-RESISTOR 15k0 0,6W 1%
310 IL10250 MF-RESISTOR 10kC 0,6W 1%

.00 PCS R61,72
.00 BCS RE&Z,66
.00 BCS R63,65

* ' RS51 AS FERR.BELMILLA/
* - R51 ASS.WITH FERR.BEADS
230 IL10790 WIR.RES.G8O0R 3/6W C3A/CW2 C3A/CW2B 1.00 PCS R37
235 IL10105  MF-RESISTOR 274R 0,6W 1% 1.00 PCS R39
240 IL1C1l45 MF-RESISTOR 1k00 O,6W 1% 5.00 PCS R40,43,44,49,59
245 IL10220 MF-RESISTOR 5ké62 0,6W 1% 2.00 PCS R41,70
250 IL10100 MF-RESISTOR 221R 0,6W 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 IL10060 MF-RESISTOR 47R5 0,6W 1% 1.00 PCS R52
280 IL10905 WIR.RES.RG22 4W 350-8 Wit Witrohm 1.00 PC8 R53
285 IL1i0Ll75 MF~RESISTOR 2k21 0,6W 1% 1.00 BCS R55
290 IL10068 MF-RESISTOR 61R9 0,6W 1% 2.00 PCS R56,57
295 IL10210 MF-RESISTOR 4k75 0,6W 1% 1.00 PCS R58
2
2
2
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315 ILi10285S MF-RESISTOR 20k0 0,6W 1% 1.00 PCS R71

320 ILi11is TRIMMER 1k 25 turns stay 1.00 PCS R73
325 1110120 MF-RESISTOR 475R 0,6W 1% 1.00 PCS R75
* R76: EI AS/ NOT CONNECTED
* R78: KYTK.LANKA, FERR.HELM
* +KOR.PALAT / CONN.WIRE,
* FERR ,BEADS+RISING PEACES
*
355 IL20776  X-CAPACITOR 680m/250Vac MMX Evox 1.00 PCS C1 Csa
360 IL20725  MET.PAPER CAP. 1n0/400VacWKO 102 MCEC 2.00 PCS C2,13 ¢sa
365 IL20700 Y-CAP.I1n50/250Vac PME271Y PME271Y¥415 2.00 PCS C3,4 C8A
370 IL20765  X-CAP. 220n/250Vac PME271M622 1.00 PCS C5 ¢sa
375 IL23565 EL.CAP 470u/250V KMH NCC 2.00 PCS C6,7
380 IL20510 POLYP 0QulS/400V PMR Evox 1.00 PCS C8
385 IL20740 X-COND.10nG/250Vac RX 15 3.00 PCS C9,74,75 CSsa
390 IL20020 POLYEST.CAP. 10n0/63Vv MMKOS EVOX 4.00 PCS C10,11,21,22 -
395 IL20040 POLYEST.CAP. 1L00n/63V  MMKOS EVOX 5.00 PCS C12,43,45,53,69 F
400 TL201280 CER.CAP.100p/100V PHI &81 1.00 PCS Cl4
405 IL22613  EL.CAP. 100u/35V SXE NCC 1.00 PCS C15
410 IL20%70 CER.CAP.  100n/50V 8121N 7.00 PCS Cl6,17,30,63,
* C64,70,72 _ : Ty
420 TL22614 EL,CAP. 220u/35V SXE NCC 3.00: PCS C18, 46,47 .
425 1IL20810 POLYP.CAP. 2n20/63V PFRS 1.00 PC8 C19
430 IL20152 CER.CAP. 1n06/50V 8121N 1.00. PCS C20
435 TL20D178 CER.CAP. 330p/100V 8121N 812IN X7R 2.00 PCS 23,52
440 IL20045 POLYE.CAP. 220n/63V MMKOS v 4.00 PCS C24,42,44,62
445 IL20898 POLYP.CAP. 1n00/630V . PKP3 WIMA 1.00 PCS €25
450 IL22809  EL.CAP. 1000u/35V LXF Ncc 5.00 PCS 26-28,54,55
455 IL20625  POLYE 1400/63V MMK7,5 EVOX 1.00 PCS C29,35,56:.
460 IL22528 EL.CAP 470u/40V EKR Roede 1.00 PCs €31
465 IL20016 POLYEST.CAP. 4n70/100V  MMKOE Evox 1.00 PCS (32 .
470 IL22803 EL._CAP.1500u/16V LXF Ncc 5.00 PCS (C33,34,37,59,60
475 IL2006C  POLYEST.CAP. 1u00/50v MMKOS5 EVOX 1.00 PCS C36
* C38,68:EI AS/NOT CONNECT
485 IL20215 CER.CAP., 220p/400V RIZ605 ROE 1.00 PCS €39
490 IL22526  EL.CAP. 220u/40V EKR Roederstein 2.00 PCS C40,41
495 IL20055  POLYEST.CAP. 47¢n/63V  MMK0OS5 EVOX 3.00 PCS (48,49,61
500 ITL20870  POLYP.CAP 220p/630V KP173 1.00 PCS C50
505 IL20035  POLYEST.CAP.  47n0/63V MMKO5 EVOX 1.00 PCS C51 ) .
510 IL20000 POLYES.CAP 1n00/63V MMKOS 1.00 PCS 57 L
515 IL20230 CER.CAP. 1n00/400V RIZ&07 1.00 PCS C58
520 IL20605 POLYES.CAP.2n20/63V MMKOS 1.00 PCS C55
525 IL20808 POLYP.CAP. 1n00/63V PFRS 1.00 PCS C66
530 IL20030 POLYEST.CAP. 22n0/63V MMKOS EVOX 1.00 PC8 C67
535 IL20185 CER.CAP. 47n0/200V 8121N X7R 1.00 2CS Q71
540 IL20150  CER.CAP.1u/50V 20% SR X7R8121N 1.00 PCS C73
*
550 II.31122 DIODE 3A/800V 1NS5407 4.00 PCS V1-4
555 IL32400  TRIAK,.8A/600V AVS10CBI ST 1.00 PCE V5
560 IL30%58 ZENER 51V/1,3 W ZPYS51 I7TT 1.00 PCS V&
565 IL30132 ZENER 15V/1,3 W ZPY1S ITT 5.00 PCS V7,8,11,12, 34
570 IL32555 FET ORBS5/500V IRF840 N-ka 2.00 PCS V9,13
573 IL31210 DIODE 1A/600V BYV26C PHI . 2.00 PCS V10,14
58¢ IL31110 DIODE 23/1000V BYWS6 PHI 4.00 PCE V15,26,47,48
58S IL3204C  TRANSISTOR {,5A/45V BC327 4.00 PCS V16,19,42,46
590 IL31¢30 DIODE 1A/30V BYV10-40 11 DQ 040 1.00 PCS V17
595 IL32030 TRANSISTOR 0,5A/45V BC337 1.00 PCS V18
600 IL31220 DICDE 2A/150V BYV27-15( 4.00 PCS v20-22,38
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675
680

690
695
700
705
710
715
720
7256
730

740

750
755
760
785
770

7840
785
790
785

805
810
815

8340
B35
840
B45
850
855

iL3l420
IL30532
IL31410
IL30421
IL31230
IL30428
IL3014¢
IL32512
IL30515
IL3002¢C
IL32050
IL30038
IL3io1o0
*
IL32010
IL30108
*
IL36808
IL35240
IL36030
IL35175
135130
IL35160
IL35195
TL35214Q
IL50145

*

IL48102
*®
IL46044
IL48002
IL41300
IL45564
IL45641
”®
TL52630
IL55120
IL55532
IL55540
*
IL75951
IL75952
IL56995

*

Ly

IL56950
IL50352
IL81244
ILB1068
IL65210
IL65015

*
*
*

PARTS LIST

DIOD 2x10A/150V BYV32-150
T.DIOD 30V/1,5kW 1,5KE30A
DIODE 2x20A/45V 20CTQ045
T.DIODE 6V8/600W PEKESVS
DIODE 3,5A/150V BYV28-150
T.DIODE 18V/600W DPEKE1SA
ZENER 30V/1,3 W 2ZPY30 ITT
FET OR050/60V IRFZ34 IR
T.DIOD.11V/1,5kW 1,5KELLA
ZENER 6,2V/0,5 W ZBED6,2 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 BCS547
ZENER 4,7V/1,3 W 2ZPY4,7 ITT

LIN IC AVSIACPGB ST

LIN IC UC3844N Unitrode

QOPTOCCUPLER SFH 601G-2

LIN IC LT1085CP 3a/adj} pos
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

CHOKE 2x6,BmH/2A BB2724- J2202-N1 Sie
L2: OIXKOSULKULANKA/JUMPER

CHOKE EF25/IPS91, 4M1837 IbPSS1i

CHOKE 3,3ul/7A DS84/15 Vogt

FERR.TUBE 2x28B 0562-200

TRANSF .EF20/DPA0OL1B, 4M1922

TRBNS,ETD44/IP5923, 4M3150

DEVICE HEADER GSP1.3501.1
CONNECTOR 6,3 mm PK/S Abiko 12523
CONNECT.2-p/PK 5566-NA Mo Molex
CONNECT.12-p/PK S566-NA  Molex

X7: BI AS/ NOT CONNECTED
WIRE 1 AND 2  4J3148.1
WIRE 3 AND 4  4J3149.1
PINCONNECT.2% 54mm 40p str

J6-8:EI AS/ NOT CONNECTED

JUMPER PL1U-0,8 Perlos
FUSEHOLD.5x20 3101.0050 FEG5 Schurt
COOLING PLATE 3E 2860  IPS93
COOLING ANGLE 4E 1363.1 664E13630
CLIP TO220 BREAD 56364
GLITT.PL.16x21 TC220 56369 Philips

B:RISTIU,RUUVI M2, 9%8, TU-

LEE X1:n MUK, 2kpl KAYT.

LOPPUKOKOONPANOSSA,.

2.00
1.00

1.400
1.00
1.00
1.00
1.00
1.00
1.00
1.00
2.00

1.0¢
2.00
1.00
1.00
1.00

1.00
2,00
2.00
1.00

2.00
2.00
3.00

1.00
2.00
1.0¢
i.0¢
1¢.00
10.0C
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0

'PCS

PCS
BCS
pCs
PCS
PCS
PCS
PCS
PCS
PCS
BCS

- PCS

PCS

PCS
PCS

PCS
PCS
BPCS
PCS
PCS
PCS
PCS
PCS
PCS

PCS

PCS
PCS
PCS
PCsS
PCS

PCS
PCS
PCS
PCS

PCS
PCs
PIN

PCS
PCS
PCS
PCs
PCS
PCS

B.10.96*y21-3

V23
V24

V25, 36
V27
 V28,29,35
V30,31
V32

V33

V37

V39

V40

Va4l
V43-45,53

V50,52
V54

NI
N2
N3
N4
NS
N&
N7
N8
Fil,2 CSA

L1

L3
4,5
L6
T1
T2

Xl CSA
X2,3

X4,5

X6

J1,2
J3,4

CSA

~ 3 R W
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Artisan Technology Group - Qualify Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



IL-Power Qy

*
*
*

890 ILE0905
B33 IL53500
900 IL.53455
905 IL42000
810 IL70%00
815 IL70452
92Q IL53570

B:2x SCREW M2, 9x8 BELONGS
TO X1, 2pecs BARE USED IN
ASSEMBLY
SCREW M2,8%x6,5 Zn
SILICON COMPOUND TGAS
SPACER PKR40 Perles
FERRITE BEAD 3B 3,5mm 4330-030-321
SERIENUMBER STICKER 5x16, 5mm
TESTED-label PDLA47
SILICON GLUE ELASTOSIL E41

.00
.00
.00
.00
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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 R5, diodes V1 V4,
capacitors C6, C7 and fets V9, V13. Check the line voltage selectors triac V5.

3. Ifthere is no shortcircuit, check control IC N2 and feedback ICs N3, N7.
4. If all outputs have gone, check voltage over C8 (= 280Vdc). Ifisn,t, check the circuits of supply voltage.

5. The short-circuit of output can be checked by feed voltage 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 a problem is in the linear regulators or ambient 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: ADOCIKIRJATOHIEKIRA4NIZE9.00C
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MULTISEAN RC and MS SERVICE MANUAL

i Wiring diagrams

)

Q @m@azﬁs |

)

A
SUBJECT DOCUMENYT PAGE
COVET PREE 1o vrecsvsonsnrsistsmsssmsasmcsuessssansessosurensbsosss torsnnarasssssasmossasssciasassass 1
COMERIILS 1ovsmersosecscammonsariccsnarosssnincatsos sosessssesassenssssttesaronenn st ossasssssspccsanssnnns pa
Track cover grounding Wite .....ceeesiinene 2 Y S 7.2 N 3
Power €able .voineniisscinnanisnssssnsennornes 347037 rerresosnccrsarnosins 4
Filter motor CADIE ..coccimmrmnsesssserscsmosanensmossnrass BAT-04-] 1oieninannisnanscnsansoras 5
Flan a8SEMDLY ...ovcavaninsconnesasnrvssonssssessocsmasens 34T-06T oeereereeininsicm B
LD dIsplaY cocievecammumrosonsossssacasasseserseomasonmas 347-09-T .covvvcrnccrcomnsnnrrnone 7 Y}
Lamp cable c.vcocvvsonissaeinisismaasniesanisnssases 347-13-J-1A oiiconecnnisnsans &
CHOPT - POWET cccovinrernrmssecissssosnmnscsonssssasses 347-14-J-01 wcovminrnararinees 9
CHOPT - MUSCU oviinsicrnimisissssinossarsssiss BLT15-T-01 crorccceniarnnscscans 10
CHOPTANOMIT consesearsesssnansassariosssosannsranssnasanse 34T7-16-T-01 crsrennrrirensorennes 11
MUSCU ~ MUSME....ccociiimniisrsseensenesssnnires 349-011-01 .oeceenrerervesnne 12 b
Track motor grounding Wike .....osrerersos. 3A9-02T-01 cveevmcimvacicenarss 13
oTa] E:11To )T HNU O RO TR e 3A8-04T-01 e 14 2
IR-Reader as5embly ..vvessciammeniicesson 1r0ean SAF-05T-01 criniccvninnnicranenenn 15 2)
Hall 521807 ASSeTDIY covsiciieiccrninrcscosenssenconae 34506501 cirvinneernrvrcarmonans 16
GOrounding WITE ....iaeemossismoscrsrimmsesssssnsons 3510101 i cinon 7 3)
Serial cable Multiskan MS - MAC ..o 352-011-01 cievinreeiinns 18 1
Serial cable Multiskan MS - PC e 352-023-00 i 14 1)
Grounding Wire ..o owesosesssonmsessosssessconns A52-03F-01 ccvercairiacsanns 20 I
Grounding Wirg ..o FOL-DA-T creircvriinircnsrsons 21 1)
BEw2320 oeicnssmronerasosessmsnsasrosirssssosmssssssaos FH18-T orssccrncnnsvonionns 2 1)
Serial cable PO 3A00-25-T-02 1ovccinriainreees 23 3)
Serial cable MAC .. eimonmssoiomson 1400-26-3-02 1eieamrrerrsinrssnses 24 3)
1)  Only in Multiskan M5
2)  Onlyn Agglutination opiicn
3} Only in Muliiskan RC

Document Release T . Section Page
351/352-100.X LD = Labsystems ™, 2
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MULTISKAN RC/MS/EX SERVICE MANUAL
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MULTISKAN RC/MS/EX SERVICE MANUAL

-

Spare parts )

C

RC main parts )

POS. TTEAS CAT.
L RC top cover assembly ... Inclitems2-6 ..o 24071240
2. TopCoverRC ...ooiarecenrecar 270 15 IO ORPUROO LI 180680
3. Frantpanal RC ..o PO e 1527720
4. Upper hinge ..o POl i 1044831
TR YTE%) 71 OO OIS - « 3 BSOS 1123170
6. Gronnd wire .......ooovee e P e, 23073830
7. Track COVEE (BIEEIY ..o eremr e e bt 2806021
8. Lampeable ...t e e s 2304800
9, Frack plate assembly ....coovovoveevvc i Seepage 10.. . ocvvniiinnis 2102810
10. Powersupplyunit SRI24E00 ..ot s e 2103911
11 Fanassembly .. ... RO 2103900
12, PebMUSCURCDT it siae e es s aresenan 2004150
13, ProgramsetMUSCURC .........oorconmecmmcmnrvcommsranrsesrssmersseseesssnnens 13677500
4. Cableholder ....coccovevreiricines TSk s ARttt rm b e e ete sanrenebeenan 0500520
15, Cableholder ...t v, 300780
16. TIIBCE FRL oo e et ne v e e et st rarrees 109005¢
17, CABEEBOIAGE .vivivier et r et s s bt e s na e ta b e e s bebeen 0300710
18 MEHRTTAIC ..o vrie e rr e e s et scesae e s res b st e s senesneaeein 1116624
29, Power supply cable . 2304950
20. Fuse 3 SASIOW IR0 e, 1210830
2L LOWET BINBEPIEOE ..o oecceiieeee s ettt e st s et s ean e 1044841
22 HIRGODIN .o ettt e s s bt s st 11070120
23 Lockingring2 32 .ot 6222180
24. Cover FASIERING PHECE ...t st b F1271340
25. TWarning " 1abel ... e LELEEE0
Document Release . Section Page
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MULTISKAN RC/MS/EX SERVICE MANUAL

MS/EX MAIN PARTS
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MULTISKAN RC/MS/EX SERVICE MANUAL

( . _.Spa.lz"e_ .p'*.._irts‘ - )

C MS!EX n‘liain. parts )

POS. ITEM CAL
1 MS top cover assembly.......ccooieel Seepape 8 ... 240 71250
EX top cover assembly ....ooviiiiiinin Seepage 8. 240G 719530
2. Ground wire ................. JUTUUUUIUTPIoN PO Lo 230 4170
3 Track COVET (BIOBNY .....viceeinieaemree i eme e vuerseeesenenremnerene e 200 6021
4 Lamnp Cable.....cooeeaiiiiiriiie et e e 2304500
5. Track plate assembly ........oocveriverinees Seec page 0 ... S 210 2810
6. Power supply nnit SRI24I00 210 3911
7 Fan assemibly ... e veccensce o e 210 3900
8. Pch MUCENOZ oo caeeremr et naasine s saee e 200 3710
g L) [ (10t s OO P 050 0520
10, Cable holder ..o e e 050 0780
L1 Rubber feel....ooconeeeeins OOV SOOI UIRUUTOTOTN - 109 0050
12, Cable RoldaT ...\ esr e e O30 0710
13. L F B 15 11 T RO SRRSO 111 6624
4. Power supply cable ... b e 230 4950
15. Fuse 354 510w SX20 et et aer e 121 0950
16. "Ground" 1abel o e 152 0090
17. Lower RfEe PISCC .ot i e sttt an s 104 484
18 HInge Pill i e e e e e 11070120
19. Lacking Fing 2.3 7 s 022 2180
20 Cover fastening pece . ..o e ccmrneviceeecnsn e 112 5690
2L Warning” label .. 111 5530
A Prissher Option .....cooviiiiiveirariennnes e 96€ PAZE B
Al. Papervoll shafl ... PO A 104 2220

A2, Thermal paper MTP201/S8 mm ... ... PO A e 1600510

Document Release . Section Page
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MULTISKAN RC/MS/EX SERVICE MANUAL

MES/EX TOP COVER ASSEMBLY
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MULTISKAN RC/MS/EX SERVICE MANUAL
C Spare parts )

( MS/EX top cover as.sembly )

POS. JTEM CAT.
1. Keyboard ilm MS ... .. e veiar e rat e areraberiesreseesasees s easeaatesaaeeerarens 120 5310
Keyboard film BX . e e 120 5490
2, Front panel MIS e et r e v s 152 7730
Front pancl EX ...t is st 152 86000
3. Top eover, WIIER ... i e e ae e 104 6375
4. Covering plate ... v v 104 63673
5, Pcb MUSME-01 {wo hPROMsJ ..................................................... 2002820 1)
Pcb MUSME-02 (w/o EPROMS) .......corirmreircininiiirciarnonincncennes 2004370 2)
6. LOD ML Lottt e ae et essane s aen s 230 5380
7. Peb MUSCE2A (w/a EPROMS) oo, 2003561 1)
Peb MUSCU-03 (w/o EPROMS) ............ et ettt 2004380  3)
Pob MUSCU-04 (w70 BEPROMS} ..o revara e vene e 2004420 4)
8. DISPIAY WIDAOW ...cover oo es e e ce e m e se s s 101 17350
e, Printter pIATE ..o e, besterrias v e e et ran TH1 6361
10, Upper Hinge ..ot s 14 4831
11, NUEPLBIS Lo et s 1123170
12, Keyboard assemibly ... Inciitems 13 - 15 ............. 210 3840
13. Pcb NAPSUZ .o, PO 12, i 2003870
1d. he)b(}drd support plak, v POV e 1116241
13, Spdcer UTUUIN PO 12 e, 104 6300
A Printer option. ....o.ccevi s cccniircinne e Tncl. items Al - A7
Al Paper roll shall .. e SCEPAEE 5. 042220
AL Thermal paper MIP201/58 mm........... Seepage 3., 160 0516
Al Paper roll retainer, left ... PO.A . .irieeiiiee. 1046330
Ad, Paper roll retainer, right ........................ PO A . .. 1046351
A5, Paper culter .. ereeerecneenennreeennnee o PIOUA L, 104 1470
AS6. Paper gu:de USRI -1 & K L S 101 1360
AT, SKANPR]2 assembiy ........................... PO A ..., 240 6061

1} Muliiskan MS to ser. nr. 352010051

2} Multiskan MS from ser. nr. 352010052 and all Multiskan EX.
3) Multiskan MS [vom ser. nr. 352010032 to ser. nr, 3520114934,
4) Multiskan MS from ser. nr. 352011496 and all Multiskan EX.

Document Release Section Page
ISIAI00X 20 e Labsystems ™, g

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



MULTISKAN RC/MS/EX SERVICE MANUAL

TRACK PLATE ASSEMBLY
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MULTISKAN RC/MS/EX SERVICE MANUAL

( Spare pﬁrfs . ) )

LTrac’k plate assembly )

POS. 1M AT
1. Detoctor assembly ..o e neeenn. 2303992
2. DIEtRCIOT ROUSIIE .. .vecercvaerev v v e ressis s abas s ansans nessanstsin s 104 6332
3. Optic assembly ..ocvciecii i cnen Seepage 12 ... 2103890
4. Trackassembly ... Inclitems5-15 ... 2102820
5 Transfer raifsupport (el ... .. POE .. 1040079
A, Freewheel .....ocooovvivriiicercieca, PO i 240 70950
7. "Cantion!” 1abel ..o PO i, 1520010
8 Reflection preventinglabel 1.................. PO . 1011120
9. Rellection preventinglabel 2. . . PO4d ... 1QL1I30
1) Track motorassembly ... PO 2102500
11 Transfer rait support (right).........ocoevine. PO 104 0076
12, Carriageassembly ...cooooooiiincicinnnn PO e, 240 70930

Tooth belt tensioner ... oo PO L 24070940
13 Teamslorrail . PO . LLOGO0OO

M Trackplate ..., PO i 1118011
15. PebMOTCUAQT e POd s 200 2890
16, Reflection PIoteCIOr .. .ovceie e et e e e 111 80650
17. Fibrebmmdle ..o 240 2151
Fibrebundle (UV-0ption) .........ocooirceeeee e e 2403522
B Agglutinatinh option
Bi, Pin hole shutter assembly ... POB ... 24070960

Document Release Section Page
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MULTISKAN RC/MS/EX SERVICE MANUAL

OPFTIC ASSEMBLY
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POS.

Ll

26,

MULTISKAN RC/MS/EX SERVICE MANUAL

¢

Spare parts

)

( | Optic asé«embly - )

ITEAS

Lamp BV/S0W e e et
Fibre bundle .o Sce page 9

Filter wheel assembly (w/o filters) ... ..... et ANt a1 e st v rne s
Optic assenably ... Incl. items 5 - 27 ...............
Chopper wheel assembly ....ooveevvennn, PO. 4. e,
Peb CHOPT-01 .o PO 4. e
Chopt molor assembly .........ooviinee PO 4
“WARNING Tabel ..o PO i
LAght CoVer.....ooovv v PO A e
SUPPOTEL .. ireenrcermrier e res s PO 4 e,
Lens assembly ..o, PO 4 i,
Eamp frame PO.4
Fibre bundle fastener ............................ PO e
Main installation plate .......coooevvceireeenn, PG4
Eamp [rame installation bloeck ... PO
Eund plate, front ... PO
Chopper motor fastener ... PO 4. iirvricnrens
UV-Mirror Casing CoOVEr ..vivrrvviraeerrrenas PO 4 .iininvinienn,
UVABUIEOL (v i PO A i,
UV-mirror installalion block ............... PO 4
UVamirror casing .....o..occoeerniines PO 4
UV-mirror spring assembly ........... PO 4 . ...
Magnet ... e PO 4.
Ball bearing .......c.ccoveniiimnn e PO 4. i,

Filter stot assembly.. ..o Inclilom 26
Endplate, rear ..ol POVZE

Filter motor assembly ......ooccvreivnrecrronas PO.4

CAT.

- 2400620

24071230

2103890
24070110
200 35680
210 40000
E11 3450
111 6290
110 70130
240 70100
FE9 OR10
E12 70350
11270270
E12 70300
104 2021
112 70430
F12 1140
143 0003
£12 70348
FE2 70320
240 2200
129 0040
114 0150
280 5040
104 2011
2103940

Pocument
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3151/352-100-X 2.0 '&' Labsystems )

Page

12

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




MULTISKAN RC/MS/EX SERVICE MANUAL

( Spare parts

)

(Electronic compdhents)

POS. ITEM CAT.
L. FUSE 3.5 A oo sie s ety ren e smer s rarnap e s 121 0950
2, Battery Renata 3VAS0mMAR ... 129 05180
3. Driver UCNSBOAB ...ttt 136 5270
4. PAL MUSME-DL . ... e e eaar e san s aaen e 136 77150 )
5 GAL MUSMENOZ oot vt ae s e e arearenaae s e e 136 77690 3)
6. GAL MUBME-02 ..o e e rrnresarassassstes e saarssserarsemnens 136 77681 4)
1. Programsct MUSCURC .o e 13677500 1)
R EPROMMUSMEPRIMSCH ..o cvrieeeeeneees 13677510 2)
9. EPROMMUSMEPRIMSCL ...o.ovvevoeiieis e 13677650 3)
10, EPROMMUSMEPRIMXCL ......cooorieecmeavneseee e s s rememeneenes 13677651 4
i1, EPROMMUSMETSTMSCL ... rvservinens 13677520 2
2 FEPROMMUSMETSTMSCI .. v 13677660 3)
13, EPROMMUSMETSTMXCL ..ot en s 13677661 4
14. TR-1EARE, 1 DIEOE .ottt e it ar et s s b st s e reane 14024030
B Agglutination oplion
Bi. EPROM MUOSME AGGMSCLE e 136 77530 2)
B2. EPROM MUSME AGGMSECL ..o e saeereeeaneees 136 77700 3)
B3. EPROM MUSME AGGMXCL ..t cr e 136 77701 4)
C. Cut-off option.
Cl. EPROM MUSME FUTMSCL et ae e eaee e 280 611D 2y
C2. EPFROM MUSME FCTMSECL .ooiioerivinncinniisrisssrsasesssessmereens 2806112 3)
C3. BPROM MUSME FCTMXCT ..ot vsissie i 2806111 4
D. Cubic option _
Bl.  EPROM MUSME CUBMSBCT ... eeccree et vanse s 2806120 2)
B2, EPROM MUSME CUBMSCL e, 2800612203
Bl EPROM MUSME CUBMECYL e Bp6121 4
3] Program set MUSCURC (cal, no. 136 77500} is part of Multiskan RC.
2) Multiskan MS with Primary version 1.5-0
k)] Maultiskan MS with Primary version 1.8-0
4)  Multiskan EX with 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. ITEAM AT

k. Filler BOX ..o it e 104 1980

2. Mains cord, USA oot e e 121 06520

3. Mains cord, EURO oot eere e eeeer e emeree s 121 (5350

4. TS COVEE ..vreveeriecic i srer s e ser s s s s sss st st s e sbae e s st meanenaeen 161 (G002

5, Multiskan MS/EX Printer kit ... e 210 2840

6. RS8-232C extension cable (Multiskan RC-PCY ..., 230 3890

7. MAC serial cable (Multiskan RC ~ MAC) ..o cicriescirriics 2303770

8 RS-232C interface cable (Multiskan MS - MAC) ... 230 3850

9. R&-232C interface cable (Multiskan MS —PCO) .o 230 3840

10. RS-232C interface cable (Multiskan MS ~ Prider) ... 2304040

il. F9/F235 serial cable (Multiskan RCY ... 2305290

12 F9/F25 serial cable (Multiskan MS/EX) oo, 230 5300

i3 Service manval, Multiskan RCMSEX ..ot 280 6100
Docurnent Release Section Page
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<352 Labsysteins | TECHNICAL BULLETIN
Technical Services Letter Nio 38201
To SERVICE PERSONNEL pate 15031995

Subject  Multiskan 313, 314, 347349, 352; Luminogkan 380, 391; il£MS Analyzer 14006;

OFEM names: Immmnoscan, Smart Test & Sensident Scan

Batiery Bullefin

Code: 150 6380
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LABSYSTEMS RED TECHNICAL BULLETIN

Battery Bulletin

GENERAL

The manufacturing of the REMNATA 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 s perind of J years.

IHSTRUMENTS WHICH MUST BE MODIFIED WITH THE NEW
BATTERY HOLDER (sestablel.)

INSTRUMENT: SERIAL NUMBER:

Luminoskan tvpe 390 ...cvcvimimnensenen. Allinsiruments

Laminoskan type 391 ., rereeromsmanesnnmennee wetlal numbers before 391000 - 023
EMS Analyzer type 1400 cvmnemneeseee Wil be informed in the beginning of 1996
Multiskans types 313, 314, 34’? 349 .......... All instruments

Multiskan M3, Sensident Scan .oveenvenicencees Serial numbers before 352002434

GEM names: Tmmunoscan & Smart Test

After this modification is done, you ¢an order 3 new baftery (CR2477N) by using code
129 05180,

TABLE L
PREVIQOUS PREVIOUS NEW HEW PCH INSTR. TYPE
HOLDER HOLDER HOLDER HATTERY
CRL3077 CR2477 ML5977 CRILTTN EUSMU XX 0 Lumineskan 300, 391
CRHSO077 CR2477 ML59T7 CRA4TIN MUSCU-3X hfultiskans 2
CRHSOFF CR2477 MNELSGTTY CRIATIMN EMSCH-XX iEMS Analyzer 1460
-
1 PCRs without sreartwaich

2y Multiskan type: 313, 314, 347, 34, 349, 357

Lewter Mo
35201

: Page
= Labsysteras dobd
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LABSYSTEMS RSD TECHNICAL BULLETIN

ATTENTION!

I1 18 possible 10 make a mistake and fit the new battery wrong way 10 the holder of the previous
battery!

Allinstruroents, which are covered by this bulletin have a diodes protecioin againse wrong polarity,
however tirne and date will be lost, when the insiument is switched off.

TERMIMALS OF THE PREVIOUS BATTERY TERMINALS OF THE NEW RATTERY

REQUIRED EQUIPMENT

- 3w allen key
-~ 2.5 mmallen koy
- soldering ivon

REQUIRED PARTS

Battery installafion kit Cat. 280 5740
(A kit containing this bulletin, 4 new baitery and holders NL.5077 & NHS(77.)
Please refer to the above table, to tnstall correct holder,

Letter No 0 Page

33201 @g’@ Lﬁ%ﬁ?ﬁi@mﬁ Spofd |
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LABSYSTEMS RED TECHWICAL BULLETIN

INSTRUCTIONS FOR REPLACING THE BATTERY HOLDER

This modification has 1o he done hy a qualified service persoomeli

1.

2.

3a)
[2)
¢}

4.

Switch the instrument off and remove the mains cord.
By using a 3mro allex key, remaove the screws attaching the top cover.
iEMS Analyzer: Disconnect all cables from EMSCU peb and remove screws holding .
Multiskans: Disconneot all cables from MUSCU peb and remove serews holding i
Laominoskans: Lift the LUSMU peb from the rack.
Note the polarity before removing the Previous holder. (Plus terminal is indicaied in the peb
bv "corter roark”, the hoider has + marking).
Unsolder and remove the batiery holder.
Install the new holder.
Place the PCB back and install the new batiery.
“For testing®

Switch the instrument on and set the new time and date.

Swiich the insopument off and wait for a woment until swikching on again to confirm thal
the instrument has kept the time & date - setting.

Letter No

=] P .
5701 “fese Labsystems tof 4

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




LABSYSTEMS MID TECHNICAL BULLETIN

BATE
August 20th, 1994

POCUMENT
35501

INSTRUMENT
Multiskan MS/EX

Cut-off and Cubic spline EPROM Option kits
for Multiskan MS/EX

Letter no,
35501

P
Labsysteins o
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LABSYSTEMS MID THCHNICAL BULLETIN

GENERAL

It has been noticed that there has oceurred some problems to know which after sales kits belongs to
which instriment.

Easiest way to find out the Eprom option kit to be used is ta see the primary version.
‘The primary version is shown during the start up.

ORDERING INFORMATION

Multiskan M5 with Primary version 1.5-0
2806110 Cut-elt Eprom Option kit
2806120 Cubic Spline Eprom Option kit

Multiskan MS with Primary version 1.8-0
2806112 Cut-off Eprom Option kit
2806122 Cubic Spline Tprom Option kit

Multiskan EX with Primary version 2.1-0
2806111 Cut-off Eprom Option kit
2806121 Cubic Spline Tprom Option kit

Please sec next page for detailed information.

Letter no.
15501

Page
Labsystems rols
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EFROMEB XLE

Multiskan MS / EX EPSOM vergions

After sales
Instrument | lodule / chip name | vyersion checksum code Musme peh | Muscupocb | Eprom kis

Multiskan M5 [Primary-ElA FRIMECT 150 aued 13677510 Musme-G1 Muscu-Z8 |

Agglutination AGGMSCH 1.2-0 E3EC 13879530 cat 2002820 - cat 2008581 |

Cut-OFf FOTMSCH 1.2-0 C4EC 13677540 - - | 2808110

'Cubic Spline CUBMSCH 120 OAES 13877550 28068120

Test | TSTMSCH 1.2-0 g2C8 135877520

PAL FGAL | PAL Musme-D1  XDSS v.ox B6CES 13677150

| : i

] I % .....
Multiskan MS  |Primary-Eif PRIMSCY 1.8-0 F54B | 13677850 Musme-02 | Musou-03

Agglutination AGGMSC1 1.4-0 FOTA, 13877700 | cat 2004370 | car 2004380

Cut-RFf | FCTMSCH 1.4-0 DEES | 12877710 o 2805112

Cubic Spiine CUBMSCY 1.4-0 1B7C 13677720 | 2808122

Test TSTMISCT | 150 Eeia 13877660 1

PALJGAL  GAL Musme-02 | Sofex s ASFF 13877890 B
Mulliskan EX Primary-ElA PRIMXC1 2.1-0 ALBE 13677657 Musme-02 Muscu-04

Agglutination AGGMXCT | 240 C588 | 13877704 cal 2004370 | cat 2004420

Cut-Off FCTMXC1 24-3 1 4bz8 1\ 1387IIH 2808711

‘Cubic Spline CUBMKXCT | 2.1-0 7CB1 13877721 | 2806121

 Test TSTMXCT | 212 5718 13877681 |
PAL/GAL | GAL Musme<2 Sofex 5 ABFF 12677881
| |
Fage 1
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




