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Important Information!

ThisOperator’sManua containsimportant warningsand safety informationto be observed by the
USer.

Thisingrument is only intended for one area of gpplication which is described in the indruc-
tions. The most important prerequisites for gpplication, operation and safety, are explained to
ensure smooth operation. No warranty or liability clamswill be covered if the ingrument is
applied in areas other than those described or if the necessary prerequisites and safety
measures are not observed.

The ingrument is only to be operated by qudified personne capable of observing these
prerequisites.

Only accessories and supplies either delivered by or approved by AVL are to be used with the
ingrument.

Due to the operating principle of the ingtrument, anaytica accuracy not only depends on
correct operation and function, but aso upon avariety of externd influences beyond the
manufacturers control. Therefore, the test results from this instrument must be carefully
examined by an expert, before further measures are taken based on the andytical results.

Instrument adjustment and maintenance with removed covers and connected power mains are
only to be performed by a qudified technician who is avare of the dangersinvolved.

Instrument repairs are only to be performed by the manufacturer or quaified service personnd.
Symbol Explanation

Attention symbol - Refer to the Operator's Manud or Service
Manud for further indructions. This symbol islocated on the
ingde of the instrument.

safety categories|, 11, or I11, or has an interna power supply providing
the required insulaion againgt discharge current and reliable ground
connections.

o Type B ingrument symbol - An ingrument of the B type fdls under

Important Information!




Operating Safety Information

* Thisindrument fals under Safety Category |.
e Thisingrument isa Class B insrument.

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) this device may not cause harmful interference’s, and (2) this device must accept
any interference received, including interference that may cause undesired operation.

Warning: Changes or modifications to this unit not expresdy approved by the party
responsible for compliance could void the user’ s authority to operate the equipment.

Note: This equipment has been tested and found to comply with the limits for a Class B
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonable protection againgt harmful interference in aresdentia instalation.

This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions, may cause harmful interference to
radio communication. However, there is no guarantee that interference will not occur in a
particular installation. If this equipment does not cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the
user is encouraged to try to correct the interference by one or more of the following
measures.

» Reorient or relocate the receiving antenna

* Increase the separation between the equipment and receiver

»  Connect the equipment into an outlet on a circuit different from that to which
the receiver is connected.

»  Conault the deder or an experienced radio TV technician for help

Caution:

» Theinstrument is designed as a conventiond device (closed, not waterproof type).

* Do not operate the ingrument in an explosve environment or in the vicinity of
explosve anesthetic mixtures containing oxygen or nitrous oxide.

» Thisingrument is suitable for continuous operation.

* The power plug isto be plugged into a ground socket only. When using an extenson
cord, make sure that it is of the proper size and is properly grounded.

» Any breakage of the ground lead insde or outside the instrument or aloose ground
connection can cause a hazardous condition when operating the instrumen.
Intentiona disconnection of the grounding is not permitted.

*  When replacing the fuses, make sure that they are of the same type and rating asthe
origind fuses. Never use repaired fuses or short-circuit the fuse holders.

Operating Safety Information
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1 Introduction

The Service Manud for the 9120, 30, 40, 80, and 81 Electrolyte Analyzers
contains the technica information needed to ensure easy fault identification.
This manud is intended to be complementary to the Operator's Manua where
detailed ingructions for operation, maintenance and troubleshooting are
provided.

As for dl dinica instrumentation, a thorough understanding of the principles
of operation is prerequidte to attempting service of this product. Traning
adong with experience will enhance the use of this manud.

Service and repair of 9120, 30, 40, 80, and 81 anayzers should be performed
only by qudified repar technicians. Care should be taken when removing the
covers as hazardous voltages are exposed. Use only accepted eectronic test
procedures and dtatic protection when replacing and handling al eectronic
parts.

This manud is divided into 9 chapters to facilitate location of technicd infor-
mation. Chapter 2 provides specifications and operating parameter informa
tion. Chapter 3 includes flow charts for al system functions and detailed
operation of sysem test procedures. In Chapter 4, dl mechanicd, fluidic and
electronic assemblies are described.  Chapter 5 outlines routine maintenance
and troubleshooting procedures. Chapter 6 includes eectronic adjustments
and Chapter 7 provides the system block diagram and dl circuit schematic
diagrams and wiring interconnection information. In Chapter 8, part identifica-
tion, location and description is provided by the illustrated parts list.

Findly, in Chapter 9 interface specifications are provided for the RS232
output.



2 General Description

Specifications

2.1 Reported Parameters
Whole Blood
Serum
Pasma

Sodium  Na'

Potassium K*

Chloride CI
Cdcium Ca™

Lithium  Li*

Urine
Sodium Na'

Potassium K*

Chloride CI

Measuring Range Resolution
40 - 205 mmol/L 0.1 mmol/L
15-15 mmol/L 0.01 mmol/L
(0.8 - 15 mmol/L diaysate)

50 - 200 mmol/L 0.1 mmol/L
0.2 - 5.0 mmoal/L 0.01 mmol/L
0.1 - 6.0 mmoal/L 0.001 mmol/L
1 - 300 mmoal/L 1.0 mmol/L
4.5 - 120 mmol/L 0.1 mmol/L

(60 - 120 mmol/L w. addit. dilution)

1 - 300 mmol/L 1.0 mmol/L

Cdcdum and Lithium are not measured in urine samples,
Lithium is not measured in didysae samples.

2.2 Operating Parameters

Sample type Whole blood, serum, plasma, urine,
dialysate (acetate or bicarbonate)
Sample device  Syringe, sample cup, collection tube, capillary
Sample sze 9% UL
Andyss time 50 seconds
Sample rate 45 per hour with printout

60 per hour without printout



Measurement

Sodium (N&) sensor

Potassum (K*) sensor

Chloride (Ct) sensor

Cdcium (Ca*) sensor

Lithium (Li) sensor

Reference System

Calibration

Standby Mode
Warm-up time
Temperature

Humidity

Data management

Diagnostic Programs

Electronics
Display
Printer

Autosampler (9181 only)

lon-selective, flow-through, glass capillary
electrode

lon-sdective, flow-through, liquid membrane
electrode

lon-sdlective, flow-through, liquid membrane
electrode

lon-sdlective, flow-through, liquid membrane
electrode

lon-sdlective, flow-through, liquid membrane
electrode

Open liquid junction, flow-through electrode
Fully autometic

1 point with each sample

2 point every 3 hours (9180/9181 every 4 hrs))
suspends cdlibrations

1 minute

Room temperature, 15 - 32° C, 60 - 90° F

maximum 85% rdative humidity,
non-condensing

Quadlity Control memory storage, 3 levels,
35 vaues, cdculation of mean, standard
deviation, and coefficient of variation (CV)

user-controlled diagnostics,
YESNO operation via the display

Microprocessor-controlled
LCD dot-matrix, 2 line, 16 characters per line
Integrd therma printer, 16 character width

Integral turntable - 18 postions,
2 mL or 0.25 mL sample cups



Interface
Data Link
Electrical requirements

Nomina power
consumption

Dimensions

height
width
depth
weight

Classifications

Safety category
Device type

Mode of operation
Protection classification
Explosion protection

Approvals

RS232C Serid Port
Data link to Compact 2/3 (9180/9181)

100 - 240 V~, 50/60 Hz,
14 A max.
Self-adjusting

30W

12.2"; 335mm
12.4"; 315m
12.0"; 295mm
approx. 13 Ibs; 6kg

I

B (according to OVE-MG/EN 60601-1,
|EC 601-1)

continuous operation

P20

the device is not designed for operation in
explosive environments.

CSA, CE, FCC Class B

CLIA Complexity Category: Moderate
Test System Code: 04739

FDA 510(k) number: K972673

Anayte Codes: Na': 5805
K+ 4910
Cl: 1018
iCa™*: 1004
Lit: 3712

Data subject to change without notice. Technical information is
supplied for general informational purposes only.



3 Software Operation

3.1 Software Operation - 9120, 9130, 9140

Software operation of the 9120, 9130, 9140 analyzers can be accessed by YES/
NO sdection on the andyzer front pand. The following flow chart diagrams are
provided to identify operating sequences of the 9120, 9130, 9140 Andyzers.

©Woo N ~wWDPRE

Overall Program Operating Flow
Man Menu

M easurement Sequence

Print Functions Menu
QC/Standard/Urine Sample Menu
Dally Maintenance Menu
Operator Functions Menu
Program Instrument Menu

Service Functions Menu

10. Cdlibration Sequence

3.2 Software Operation - 9180

© oo N~ WDNE

Overall Program Operating Flow
Man Menu

M easurement Sequence

Print Functions Menu
QC/Std/Didysate/Urine Sample Menu
Dally Maintenance Menu

Operator Functions Menu

Program Instrument Menu

Service Functions Menu

10. Cdibration Sequence
11. Power-up Sequence



3.3 Software Operation - 9181

Overall Program Operating Flow
ManMenu

M easurement Sequence

Print FunctionsMenu
QC/Std/Didysate/UrineSampleMenu
Daily MaintenanceMenu
Operator FunctionsMenu
ProgramInstrument Menu

. ServiceFunctionsMenu

10. Cdlibration Sequence

11. Power-up Sequence

© N O ~WDNPRE

TheServiceFunctionsM enuisal soprovidedwithamoredetail ed description
of eachtest parameter for useintestinginstrument subassemblies.



3.1 Software Operation - 9120, 30, 40

1 Overall Program Operating Flow - 9120, 30, 40
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2 Main Menu - 9120, 30, 40

MAIN MENU

NO

READY 12:45

iNO

LEGEND

PRINT
FUNCTIONS?

NO
A

QC/STANDARD/
URINE SAMPLE?

NO

A

DAILY
MAINTENANCE?

NO

OPERATOR
FUNCTIONS?

NO

PROGRAM
INSTRUMENT?

NO

SERVICE
FUNCTIONS?

NO

CALIBRATION?

Display prompt

Action performed by analyzer

2-second display prompt

Decision-making by analyzer



3 Measurement Sequence - 9120, 30, 40

PRINT
FUNCTIONS?

Open Sample Door

.| READY  12:45 NO
A
OPEN vES
FLAP
A
Please

Introduce Sample

DOOR OPENED
WITHIN 2s?

Introduce Sample [

CHECK SS

< air

voltage

VOLTAGE

> air
voltage

Remove Sample
and Wipe Probe

2s

A

Please Close
Sample Door

FLAP

CLOSED
h 4

Serum Sample
in Process 49

Na K Cl
151 5.1 114

A 4

Remove Sample
and Wipe Probe

2s

A

Please Close
Sample Door

FLAP

CLOSED
v

Blood Sample
in Process 49

A

Na K Cl

151 5.1 114
YES/NO
1 min.

YES/NO
1 min.



4 Print Functions Menu - 9120, 30, 40

10

YES

PRINT NO |
FUNCTIONS? "
YES
— YES
Print Last
Sample Report?
NO
Print YES
Cal. Report?
NO
Y
Print QC Values YES
and Statistics?
NO
A 4
NO

Remain in Print
Functions?

QC/STANDARD/
URINE SAMPLE?

PRINTING

.| READY 12:45

.| READY

12:45




5 QC/Standard/Urine Sample Menu - 9120, 30, 40

ocisTanpaArDy | NO o DAILY
URINE SAMPLE? "| MAINTENANCE?
YES
—— }
| QClLevell YES‘ Open Sample Door PEN‘ InSt;(:]qu(;e SAMPL Wipe Probe/Close CLOSEB QC Level 1
Sample? "] Introduce Sample d P N "l Sample Door "1 in Process 49
b
2 min. NO 2s [ ¥ l
2s NO 2s
VALUES Store Na K Cl
REJECTED! N Values? h 99.65.34 88.2
2 min l
2s YES :
VALUES READY 12:45
ACCEPTED!
4 A y
YES OPEN SAMPLE
v QC Level 2 | Open Sample Door N Inst;on(]j:hcae o |Wipe Probe/Close CLOSEP QC Level 2
Sample? Introduce Sample i IN Sample Door "l in Process 49
2min.  |NO Gl ¥ l
NO
% VALUES Store % Na K
REJECTED! Values? 99.6 5.34 88.2
2 min l
2 YES
VALUES READY 12:45
ACCEPTED!
Yy v
v | QClLevel3 YES Open Sample Door OPE’\i Inst;on(]juhcae SAMPLE Wipe Probe/Close CLOSE? QC Level 3
Sample? Introduce Sample d P N Sample Door "] in Process 49
b
2min.  [NO NO 2s | 1 l
2 VALUES ) Store > Na K Cl
REJECTED! Values? 99.6 5.34 88.2
2 min l
2s YES
VALUES READY 12:45
ACCEPTED!
v ¥ | ] 5s
v | Standard YES | Open Sample Door OPEN‘ InSt;on(]j;hcee SAMPLE Wipe Probe/Close VLOSE? Standard Sample Na K Cl
Sample? "] Introduce Sample d N "1 Sample Door "] inProcess 49 ™ 1588 5.82113.2
2 min. NO* 1 min] NO/
Y YES > OPEN SAMPLE] LOSED| YES
v | Urine | Open Sample Door N Ir%t;%(q:lgltée _|Wipe Probe/Close | | Urine Sample Na K Cl
Sample? Introduce Sample d N "] Sample Door "l in Process 49 » 238 188 198
2min NO? L mﬂl yl(EDS/
3 v
Remainin QC/ [ Noj | READY 12:45
YES| Std/Urine Sample? [2 min.

11



6 Daily Maintenance Menu - 9120, 30, 40

DAILY NO OPERATOR
MAINTENANCE? FUNCTIONS?
YES
Daily YES | Open Sample Dodr OPEN | wipe Probe/Closg
— :
Cleaning? oPeN | Introduce Sample Sample Door detected?
[ A
NO
Cleaning Solution
not detected!
v
Daily YES Open Sample Dodr OPEN Wipe Probe/Closg CLOSE €ondition. Solufi
=0 > CONDITION
Conditioning? | opgn | Introduce Sample Sample Door detected?
[ A
Condition. Solution
not detected!
v
Remain in Daily

YES| Maintenance?

NO/1min.

CLEANING AND/OR

30 SECOND READY  12:45
COND. PERFORMED

STABILIZATION CALIBRATE

Calibration
due?

12



7 Operator Functions Menu - 9120, 30, 40

OPERATOR | NO PROGRAM
FUNCTIONS? INSTRUMENT?
ﬁ ¢ YES
Check/Change | YES 37% Change YES ™ "New Snappak | YE Fluid Counter
SnapPak? remaining SnapPak? installed? reset to 100%
v NO NO NO v
Goto YES[  xSTANDBYI** YES
Standby Mode —p|  YES->READY
NO

NO YES/INO
New Pack
Prime ...

Leave
Standby Mode? / CALIBRATE

CALIBRATION

NO IS NO .
CALIBRATION READY 1245 il
DUE?

E vy “Tyes

Daily NO Daily NO |  Remain in Daily

Cleaning? Conditioning? Maintenance?

v YES v VES T 1min/NO
Set YES | Date: 01-FEB-94 | vyES IS NO
Time/Date? Time: 12:00 ok ? CLEAN CONDITION

DUE?
NO vy NO VES
Date: 01-FEB-94 30 SECOND
NO Time: 12:00 ok STABILIZATION

?

YES|  Areyousure?  |YES/ SET SAMPLE
NO NUMBER TO 0

Reset
Sample Number?

\
YES L, Y ¢
READY  12:45 47/ CALIBRATE /

¢ NO ¢ YES
Take out of Shutdown Plug/ | YES| Transp Housing |YES_ | Remove water |YES All Electrodes
Operation? YES Water installed? Ref installed? and Press YES & Plug Removed?
v NO v YES
L] Remain in ShutdownComplete XES Do You Wish to XES Pump Windings IES 4 Relief Clamps
Turn Power Off DELETE all Data? Relieved? Inserted?

NO | Operator Func?

S YES




8 Program Instrument Menu - 9120, 30, 40

Enter last 4 Dig
of Lot#: 0000

l YES

PROGRAM NO N SERVICE
INSTRUMENT? | FUNCTIONS?
YES l YES 1
* |N_ |
Enter Code: CORREC]I| CODE ERROR! NO
AAA RETRY?
CORRECTl . INO
Program QC | YES | current Lot: 0000 | YES | Print old values | NO | New Lot! YES
Level 1 Ranges? "l Change Lot? "] and Statistics? "] Delete old Data? g
NO Nol
v
YES |Cllow = 050 | YES |Klow = 15| YES [Nalow = 040|YES
Clhigh = 200 K high = 15.0 Nahigh = 205 [
A 4 A
Program QC YES "see Level
Level 2 Ranges? 1"
NO l
Program QC YES "see Level
Level 3 Ranges? 1
NO l
Program YES |Nalow =1350|YES |Klow = 350|YES _[Cllow = 950|YES
Normal Ranges? Na high = 150.0 K high = 5.50 Cl high = 108.0—|
NO l
v ¥
Program YES Reset Corr NO Input/Verify NO Remainin
Corr Factors Factor (default)? "] Corr Factors? VE "| Corr Factors? [YES
NO YES [NO
YES |cl(h) = +000| VYES |[k(@) = +00.0[YESP|Na(h) = +00.0
Cl(m) = 1.000(" K@m) = 1.000 " Na(m) = 1.000
YVvy YES/
. . . ) YES/
Program Printer | YES Patient Report  [NO Print two NO Automatic o
Setup? off? Patient Reports? Cal Report?
NO l YES. L}
Remain in
YES| Program Func?

NOl

READY 12:45

14

Lot Number
ok?




9 Service Functions Menu - 9120, 30, 40

SERVICE NO
FUNCTIONS? CALIBRATION?
YES l
Test YES Test YES [std. A: Na=0000
Electrodes? 7|  Standard A? "|K =0000 CI =0000
4 |
NO NO l ¥ NO
Test YES [std. B: Na=0000
Standard B? "|K =0000 CI =0000
NO l ¥ | NO
Test YES | Open Door and OPEN .| Introduce Sample
External Sample? Introduce Sample
YESY NO l
Remain in Ext: Na=0000 |CLOSED| Wipe Probe and
o Test Electrodes? |- K =0000 CI =0000 |- Close Sample Door
vy V¥ v [NO
Test YES | DRY:80-120:102 | YES _[External: 102
Sample Sensor? | YES=Pump/NO=Exit "|Pump:  NO=OFF
T
NO l
v
Test YES Sample Door: C
Sample Door? | c:Closed 0O:0pen
NO l [NO
v
Test Pump? S Test Pump! 2 Test Pump! Test Pump! 2 Test Pump!
Very slow speed Slow speed Medium speed Fast speed
NO l 2s
v
Test Valves? YES Test Valve A: NO .| TestValve B: NO .| TestValve V: NO .| TestValve R:
"] YES/NO=ON/OFF ~| YES/NO=ON/OFF "] YES/INO=ON/OFF | YESINO=ON/OFF
T
NO
NO l - =
Test Interface? -- Test -- Interface Remainin
Jump Pins 2&3 -- Interface -- ok! Test Interface?
NO l I NO
v
Test YES |Na=-1030K=-1200 | NO |Ground = 2
Amplifier? Cl =-1093 -2500mV = -2496
T
NO l YES
v ¥ |
Enter YES R Enter Code: Code Enter Other
Service Code? AAA  ok? Accepted! Service Code?
4
NO
Code
Error!
\ 2 ]
— Re.mam n > Calibration? Calibrate... READY  12:45
YES Service Func?

15



10 Calibration Sequence - 9120, 30, 40

CALIBRATION?

¢ YES

Calibration in
Process 124

!

Clear Sample
Path

!

Calibrate
Sample Sensor

/
/

)

v
Asp. Std. A into
Meas. Chamber

/

Standard A
detected?

Obtain Electrode
Voltages Std. A

ample Senso
Voltage ok?

***CHECK***
SAMPLE SENSOR

Prime
Standard B

/

Std. A Value! NO

*STANDARD A**
NOT DETECTED

obtained?

NO

Are Values

NO

6 Aspir. of

reproducible?
YES

Standard B
detected?

*STANDARD B**
NOT DETECTED

Aspir. Std. B into
Meas. Chamber

Prime
Standard A

/

Standard B
detected?

*STANDARD B**
NOT DETECTED

Standard A
detected?

*STANDARD A**
NOT DETECTED

Obtain Electrode
Voltages Std. B

Pressurize Ref.
Asp. Std. A into
Meas. Chamber

/ /

Reference
Housing ok?

FHHCHECK***
REF HOUSING

|

Perform
Wash Cycle

Aspir. Std. A
into Meas.
Chamber

/

16

Standard A
detected?

Calculation of
Std.A-Std.B
(slope)

/

ope of a
Electrodes in
Range?

YES

*STANDARD A**
NOT DETECTED

At least 1 slopé
in Range?

YES

READY 12:45

READY  12:45
XX NOT CAL'D

\ 4

d.A performegd=
YES

#HFCHECK***
ELECTRODES

#HXCHECK***
ELECTRODES




3.2 Software Operation - 9180

1 Overall Program Operating Flow - 9180
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2 Main Menu-9180

MAIN MENU

A 4

NA K CL
READY

y

NO

LEGEND

PRINT
FUNCTIONS?

A 4

NO

QC/STDIDIALYSATE
[URINE SAMPLE?

A 4

NO

DAILY
MAINTENANCE?

A 4

NO

OPERATOR
FUNCTIONS?

A 4

NO

PROGRAM
INSTRUMENT?

y

NO

SERVICE
FUNCTIONS?

No A 4

NO

CALIBRATION?

18

Display prompt

Action performed by analyzer

2-second display prompt

Decision-making by analyzer



3 Measurement Sequence-9180

.| NAKCL READY NO PRINT
" "|  FUNCTIONS?
h
OPEN YES
FLAP
.| Open Sample Door
Introduce Sample
NO
WITHIN 2s?
A 4
Please

Introduce Sample

< air voltage
CHECK SS

VOLTAGE

> air voltage

A 4

Remove Sample and Remove Sample and

Wipe Probe Wipe Probe
2s 2s
A 4 A 4
Please Close Please Close
Sample Door Sample Door
FLAP FLAP
CLOSED CLOSED
A 4 A 4
Serum Sample Blood Sample

in Process 49 in Process 49

v v
Na K CI Na K Cl
151 51 114 151 51 114
YESINO
P 1 min.
YES/NO

1 min.



4 Print Functions Menu-9180

PRINT NO .| QC/STD/DIALYSATE
FUNCTIONS? JURINE SAMPLE?
YES
A
) YES
Print Last
| Sample Report?
NO
A
) YES
Print NAKCL READY
Cal. Report? PRINTING. .
NO
A
Print QC Values YES
and Statistics?
NO
A
YES NO
Remain in Print NAKCL READY
Functions? "

20



5 QC/Standard/Dialysate/Urine Sample Menu-9180

oisTomiaLysate| M | paiy
JURINE SAMPLE? MAINTENANCE?
ﬁ YES
l YES OPEN SAMPLE CLOSED
QC Level 1 | Open Sample Door | Introduce Sample _ | Wipe Probe/Close | QClevell
Sample? | Introduce Sample ¢ N "1  Sample Door in Process 49
3 OPEN
2 min. NO —l 2s [ 1 l
2s NO 2s
VALUES Store Na K Ca
REJECTED! b Values? ) 99.6 5.34 1.250
2 min L
2s YES
VALUES NAKCA READY
ACCEPTED!
¥ YES OPEN SAMPLE CLOSED
v QC Level 2 .| Open Sample Door | Introduce Sample | Wipe Probe/Close - QC Level 2
Sample? Introduce Sample N Sample Door in Process 49
3 OPEN
2 min. NO —l 2s [ 1 l
2s NO 2s
VALUES . Store Na K Ca
REJECTED! Values? 99.65.34 1.250
2 min l
2 VALUES -
ACCEPTED! NAKCA READY
TV YES OPEN SAMPLE CLOSED
v | QClevel3 .| Open Sample Door | Introduce Sample | Wipe Probe/Close - QC Level 3
Sample? Introduce Sample IN Sample Door in Process 49
3 OPEN
2 min. NO —l 2s [ 3 l
2s NO 2s
VALUES Store Na K Ca
REJECTED! Values? 99.6 5.34 1.250
VES 2 min l
2 VALUES
ACCEPTED! NAKCA READY
L 20 2 E— L
v Standard YES .| Open Sample Door OPEN | Introduce Sample SAMPLE‘ Wipe Probe/Close CLOSE? Standard Sample .| Na K Ca
Sample? Introduce Sample N Sample Door in Process 49 158.8 5.82 1.250
o Twok "~ LopEN Tmin_NOWVES
v Vv 5s
w | Bicarbonate YES .| Open Sample Door OPEN | Introduce Sample SAMPLE‘ Wipe Probe/Close CLOSEE Bicarb. Sample Na K Ca
Sample? - OPEN' Introduce Sample > N "1  Sample Door "1 inProcess 49 "] 158.8 5.82 1.250
2 min. NO t 1 min. JNOIYES
\ 2 | 5s
YES OPEN SAMPLE [ CLOSED
v | Acetate | Open Sample Door o| Introduce Sample | Wipe Probe/Close .| Acetate Sample Na K Ca
Sample? "] Introduce Sample q N "1  Sample Door "1 inProcess 49 "] 158.8 5.82 1.250
2min. [ not  Lopen Tmin__|NOIYES
v v | 1 ss
v Urine YES .| Open Sample Door OPEN | Introduce Sample SAMPLE‘ Wipe Probe/Close CLOSEE Urine Sample Na K Cl
Sample? | Introduce Sample q N Sample Door "1 inProcess 49 "l 238 188 198
amin. | ol - Lopen Tmin._ | NOVES
3 v
Remain in QC/ ¢ .| NAKCA READY
Std/Urine Sample? [ NO/2 min. |
YES
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6 Daily Maintenance Menu-9180

DAILY NO |  OPERATOR
MAINTENANCE? FUNCTIONS?
YES
| Perform Daily YES | Open Sample Door | OPEN | wipe Probe/Close Cleaning Solution
Cleaning? "| Introduce Sample Sample Door detected?
£ OPEN £
NO
Cleaning Solution p
not detected! D
y v
Perform Daily YES | Open Sample Door | OPEN | wipe Probe/Close ondition. Solution
Conditioning? Introduce Sample Sample Door detected?
I OPEN [
Condition. Solution P
not detected! D
v Vv
L_| Remainin Daily
YES Maintenance?
NO/1min.
CLEANING AND/OR 30 SECOND NAK CA READY
OND. PERFORMED? STABILIZATION CALIBRATE

22

Calibration
due?




7 Operator Functions Menu - 9180

NO

*****STATUS*****
**NO SnapPak**

Pack

OPERATOR PROGRAM detected?
FUNCTIONS? "1 INSTRUMENT? LOBALX *Background check in all menus
¢ YES VES except "Take out of Operation?"
Check/Change |YES 37% Change YES »| New SnapPak YES Fluid Counter
SnapPak? remaining ShapPak? d installed? reset to 100%
v 4 NO NO NO |
Goto YES | =+STANDBY!*
Standby Mode —»| YES->READY
NO YES/NO
\ 4
Leave
Standby Mode? CALIBRATE
YES
YES IS ¢ X
NO
V'?Iﬁ'i?NYZES »<_CALIBRATION Na K READY
\V
YESy ¥ “Tves
Daily NO | Daily NO | Remain in Daily
Cleaning? Conditioning? »|  Maintenance?
\ ¢ YES *YES 1min/NO
Set YES | Date: 01-FEB-94 |YES
Time/Date? »| Time: 12:00 ok ? CLEAN CONDITION
NO v No v
Date: 01-FEB-94 30 SECOND
NO | Time: 12:00 ok STABILIZATION
vES | - =3
> NAK  READY CALIBRATE Electrodes
> in place?
. . . A
A [YES "TYES "TYES AYES
Select Parameter YES‘ Sel. Parameter: |0 .| Sel. Parameter: NO Sel. Parameter: |\O | Sel. Parameter:
Configuration? [Na] [K][ ] ok? [Na] [K][CI] ok? [Na] [K][Ca] ok? "1 [Na] [K][Li] ok?
>
v NOg | [YES YEs] w NO
Reset YES .| Areyousure? |YES//  SET SAMPLE L Sel. Parameter: | NO| Sel. Parameter:
Sample Number? NO, NUMBERTO 0 No| (Na) [ T[Li] ok? [Na] [ J[L] ok?
¢ NO ¢ YES
Take out of Shutdown Plug and | YES .| Transp Housing YES‘ Remove Water | YES o | AllElectrodes
Operation? YES Water installed? Ref installed? and Press YES & Plug Removed?
Lo o s
L Remain in zl(;m lete XES Do You Wish to IES Pump Windings XES 5 Relief Clamps
NO | Operator Func? Tum D P L Off DELETE all Data? Relieved? Inserted?
L T ves
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8 Program Instrument Menu-9180

PROGRAM NO N SERVICE
INSTRUMENT? g FUNCTIONS?
YES l YES t
v IN- |
Enter Code: correcy| CODE ERROR! | NO
AAA g RETRY?
CORRECTl . o0
Program QC YES | CurrentLot: 0000 YES Print old Values NO New Lot! YES Enter last 4 Dig
Level 1 Ranges? g Change Lot? and Statistics? Delete old Data? of Lot#: 0000
NO No | lYES
v
NO Additional YES|K jow = 15 YES| Nalow = 040 YES|  Enter last 4 Dig
Parameters? K high = 15.0 0k? Nahigh = 2050k? of Lot#: 0000 0k? | NO
YES
Jciiow =050 [YES|calow =02 [YES|Lilw =01 |[YES
Clhigh = 200 ok? Cahigh = 5.00k? Lihigh = 6.0 0k? —|
YyVvYyy
YES
Program QC —— "see Level 1"
Level 2 Ranges?
NO l
Program QC YES . .
Level 3 Ranges? > "see Level 1
NO l
Program YES |Nalow = 136 YES|K low = 035 YES
Normal Ranges? " Nahigh = 145 ok? K high = 05.10k? —|
NO l ! ] YES
Program YES Reset Corr NO Input/Verify NO Remain in N Nat) = +000 |YES| k() = +000
Corr Factors Factor (default)? Corr Factors? — Corr Factors? Na(m) = 1.000 K(m) = 1000
NO YES| g YES [ no |YES
vy ¢ v | YES
Program Bicarb. | YES Reset Bicarb. NO Input/Verify NO Remain in N Na(h) = +000 |YES| K@ = +000
Corr Factors Factor (default)? Bicarb. Factors? Bicarb Factors? Na(m) = 1.000 K(m) = 1000
0 Vesl, VES Y |YES
L ¢ v ] YES
Program Acetate YES N Reset Acetate NO Input/Verify NO Remain in N Na(b) = +00.0 YES K (b) = +00.0
Corr Factors "l Factor (default)? Acetate Factors? Acetate Factors? Na(m) = 1.000 K(m) = 1000
NO vEs[g YES ) |YES
Yvy \ 2 | YES
Program Urine YES Reset Urine NO Input/Verify NO Remain in N Na(b) = +00.0 YES K (b) = +00.0
Corr Factors Factor (default)? Urine Factors? — Urine Factors? Na(m) = 1.000 K(m) = 1000
NO YES| 4 YES | NO |YES
vy ¢ YESI, YES/
Program Printer YES o Patient Report NO Print two NQ' Automatic NQ' Enter Comment | YES| Enter Comment:
Setup? i off? Patient Reports? Cal Report? Line? _
NO YESI L) | NO |YES
ld
A v
Program YES N Activate
Interface? g Data Link?
NO l ¢—|YES/NO
Remain in NO | NAK READY
YES Program Func?
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9 Service Functions Menu-9180

NO

NO
FUSNEg'X:?ﬁS? P CALIBRATION?
YES l NO
I v
Test YES Test YES [ sw.A Nazooo0 | MO Test YES [ sw.B: Na=0000
Electrodes? Standard A? " K=0000 Ca=0000 d Standard B? "] K=0000 Ca=0000
[0 [0 [ No
NO * ] -
Test YES | std.c: Na=0000
Standard C? "] K=0000 Ca=0000
NO l ¥ | NO
Test YES [ openboorand | OPEN | Introduce Sample
External Sample? "] Introduce Sample g
o | I
NO
YES Remain in Ext:  Na=0000 | CLOSED|  Wipe Probe and
O Test Electrodes? K =0000 Ca=0000 [ Close Sample Door
v v v | No
Test YES DRY: 80-120: 102 YES [ Extemal: 102 X
Sample Sensor? " YES=Pump/NO=Exit " Pump:  NO=OFF wash...
I
w g l
Test YES SnapPak: | ES/ NO
SnapPak Sensor? "l I=n O=Out
NO l 3
Test YES .| Language Switch ES/NO
Language Switch? English
NO l ¥
Test YES Sample Door:  C
Sample Door? "| C:Closed 0:0pen
NO l v [ NO
Test Pump?
© 4y g
Test Valves? YES Test Valve A: NO N Test Valve B: NO N Test Valve C: NO Test Valve V:
“| YES/NO=ON/OFF "1 YES/NO=ON/OFF "1 YES/NO=ON/OFF "] YES/INO=ON/OFF
NO l v ] YES No | lNo
Test Interface? Remainin Test Valve R:
Jump Pins 2&3 Test Interface? YES/NO=ON/OFF
NO l ¢ [ NO
Test YES [Na=-1030 K=-1200{ NO | Ground = 2 |NO_ |Temp(mv) = -2670
Amplifier? Cl=-1093 7]-2500mv = -2496 7| Temp(°C) = 26.2
o [0 [ No
4 ¢ v ] YES
Enter VES N Enter Code: Enter Other
Service Code? AAA  ok? Service Code?
NO A
Code Error!
YES Retry?
v Vv
VEGQ| SeRr\(/eircneaFI:nuan’) > Calibration? 47/ Calibrate... /Lv NA K CA READY
YES ’
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10 Calibration Sequence-9180(1)
(Example Na/lK/Li Cdibration)

CALIBRATION?

¢ YES

Calibration in
Process 124

v

Clear Sample
Path

v

Calibrate
Sample Sensor

***CHECK***
SAMPLE SENSOR

Sample Sensor
Voltage ok?

YES

Prime
Standard B

Y
Prime
Standard C

4

Prime
Standard A

IR NN

Asp. Std. A into
Meas. Chamber

A

T

Standard A
detected?

Obtain Electrode
Voltages Std. A

NO

*STANDARD A**
NOT DETECTED

3 Std. A Values
obtained?

NO

NO

Are Values
reproducible?

YES
Aspir.Sd.Binte / YES
Meas. Chamber /‘

*STANDARD B**
NOT DETECTED

6 Aspir. of
Std.A performed?

\ 4

Atleast 1
hannel reprod. 2

NO

*rCHECK***
ELECTRODES

Standard B
detected?

Obtain Electrode
Voltages Std. B

A

Calc. of Std.A-
Std.B (slope)

A” 3 Standards ********kCLOG********
not detected? CHECK FLUID PATH
Two Standards *STANDARD X/Y**
not detected? NOT DETECTED
Standard A,B,C *STANDARD X**
not detected? NOT DETECTED
Pressurize Ref.
Asp. Std. A into
Meas. Chamber
Reference **RCHECK***
Housing ok? REF HOUSING

try try

26

***CHECK***
ELECTRODES

At least 1 slope
in Range?

Perform
Wash Cycle




10 Calibration Sequence-9180(2)

Aspir. Std. A into
Meas. Chamber

Standard A
detected?

*STANDARD A**
NOT DETECTED

Aspir. Std. C into
Meas. Chamber

Standard C
detected?

**STANDARD C**
NOT DETECTED

Obtain Electrode
Voltages Std. C
A
Perform
Wash Cycle
A 4

Aspir. Std. A into
Meas. Chamber

N

Standard A
detected?

*STANDARD A**
NOT DETECTED

Obtain Electrode
Voltages Std. A
Y
Calculation of
/ Std.A-Std.C /
(Use last Std. A)

At least 1 slope
in Range?

Slope A-Band A-C
Qk for all Electrodes?

All Std.A
volt. reprod.?

YES

xR CHECK***
ELECTRODES

NA K LI READY
XX, XX NOT CAL'D

NA K LI READY
XX, XX NOT CAL'D

NA K LI READY
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11 Power-up -

9180

Power-up

/

/

l

AVL9180 ABOX1.AA
WARM UP

/

/

}

All dots lit
for 1/2 sec.

/

/

Power Fail
1-Nov-95 1:12
(Print)

Set Date: 1-JAN-95
Time/Date Time: 12:00
YES

Pack in place?
Global*

*Background check in all menus
except "Take out of Operation”
and "Service Functions"

Is Calibration
due?

Stabilizing
30 sec.

*Background check in all menus
except "Take out of Operation”

*rkGTATUSH*

Pack in place?
Global*

**NO SnapPak**

NO and "Service Functions”

# YES
:::::E\I;VE’Q?E::: Perform Daily NO Perform Daily NO Remain in Daily
. Lo } ’ )
(Wash) Cleaning? Conditioning? Maintenance? 1min
YES YES
\ 4
Clr?::égggd' Condition...
YES
AVL9180 ABOX1.AA = Clean/Cond. L
WARM UP 59 Y needed? D
NO
NO
v v
Calibration Pack inserted? New SnapPak YES cosr?tseftto
Global* installed?
100%

NAKCA READY

CALIBRATION?

NO

PRINT NO | QCISTDIDIALYSATE/ |NO DAILY
FUNCTIONS? | URINE SAMPLE? »|  MAINTENANCE?
NO
NO
A 4
. NO SERVICE NO PROGRAM | NO OPERATOR
FUNCTIONS? INSTRUMENT? FUNCTIONS?
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3.3 Software Operation - 9181

1 Overall Program Operating Flow - 9181
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2 Main Menu-9181

MAIN MENU

NO

NA K CL READY

NO

A 4

LEGEND

AUTOMATED
MEASUREMENT?

Display prompt

NO

A 4

PRINT
FUNCTIONS?

NO

y

URINE SAMPLE?

QC/STD/DIALYSATE/

NO
Y

DAILY
MAINTENANCE?

NO

y

OPERATOR
FUNCTIONS?

NO

A 4

PROGRAM
INSTRUMENT?

NO

y

SERVICE
FUNCTIONS?

NO

Y

CALIBRATION?

30

Action performed by analyzer

2-second display prompt

Decision-making by analyzer



3 ManualMeasurement Sequence-9181

Na K Cl

A 4

READY NO

YES/INO
1 min.

AUTOMATED
MEASUREMENT?

YES

H/

Probe moves
to upper
position

N

< Please Wait

IV

A

Introduce Sample

> air voltage

A 4

<air voltage

4

Remove Sample and

Wipe Probe

Remove Sample and
Wipe Probe

A 4

A 4

Retract Probe ->
YES

Probe retracts Retract Probe ->

YES

A 4

A 4

Probe moves
to lower
position

/

A 4

A 4

/

Probe moves
to lower
position

automatically
in 30 sec.

A 4
< Thank You! >

y

Serum Sample
in Process 49

Blood Sample
in Process 49

A 4

Na K Cl
151 51 114

A

Na K Cl

151 51 114
YES/NO
1 min.
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4 Automated Measurement Sequence-9181

NaKCl READY NO |  AUTOMATED
MEASUREMENT?
YES YES
A 4 v
Manual Probe moves to
Measurement upper position

v

Tray homes

v

Tray moves to
applicable cup
position

Probe moves to
upper position

A 4

Probe moves

down to cup
position

A\ 4
Probe moves
to upper
position

A 4
Turntable
moves to mid
position

A 4

Probe moves to
lower position

\\\\\\\

No sample <2 No sample =2
<+—— NO SAMPLE! End of Run
A
*
.Sample / Home Tray /
in Process
A 4 A
Na K Cl NaKCl READY
151 51 114

* applicable sample number
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5 PrintFunctions Menu-9181

A 4

.| QC/STD/DIALYSATE/
"|  URINE SAMPLE?

‘/ PRINTING
/

‘/ PRINTING

‘/ PRINTING
/

YES

PRINT NO
FUNCTIONS?
YES
— YES
Print Last
Sample Report?
NO
A 4
Print Last YES
Automated Run?
NO
A 4
Print YES
Cal. Report?
NO
A 4
Print QC Values YES
and Statistics?
NO
v
NO

Remain in Print
Functions?

./
/ PRINTING...

NaKCl READY

LI TT

A 4

Na K Cl

READY

33



6 QC/Standard/Dialysate/Urine Sample Menu-9181

QC/STD/DIALYSATE NO DAILY
JURINE SAMPLE? MAINTENANCE?
% l YES
| QC Level * YES Probe moves to Please Introduce Sample Remove Sample Retract Probe Pr(t)(t))?ovrcgrves
Sample? upper position Wait! Wipe Probe ->YES L
position
2 min. NO
NO :
VALUES Store Na K Ca QC Level *
REJECTED! Values? 99.6 5.34 1.250 in Process 49
* same for level 1 - 3
2min
YES
2s VALUES NAKCA READY
ACCEPTED!
A 4 A 4
v | Standard YES Automated NO Probe moves to Please Introduce Sample Remove Sample Retract Probe
Sample? Measurement? upper position Wait! Wipe Probe ->YES
2min. N0t ¥ VES l
Na K Ca Standard Sample | Thank Probe moves to
99.6 5.34 1.250 in Process 49 You! lower position
¥ YES
v Bicarhonate Automated NO Probe moves to Please Introduce Sample Remove Sample |, Retract Probe
Sample? Measurement? upper position Wait! Wipe Probe -> YES
/Y
2min. | NO ¢ YES l
Na K Ca Bicarh. Sample | Thank Probe moves to
99.6 5.34 1.250 inProcess 49 [ You! lower position
Y YES
\ 4 Acetate Automated NO Probe moves to Please Introduce Sample Remove Sample Ly Retract Probe
Sample? Measurement? upper position Wait! Wipe Probe -> YES
2min. [NO 4 ¢ YES l
Na K Ca Acetate Sample | Thank Probe moves to
99.6 5.34 1.250 in Process 49 [ You! lower position
h 4
v | Urine YES Automated NO Probe moves to Please Introduce Sample Remove Sample Retract Probe
Sample? Measurement? upper position Wait! Wipe Probe ->YES
2min. |[NO 4 ¢ YES l
Na K Ca Urine Sample Thank Probe moves to
99.6 5.34 1.250 in Process 49 You! lower position
} }
Remain in QC/ .| NAKCA READY
vEs | Std/Urine Sample? [NO7
2 min.
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7 Daily Maintenance Menu - 9181

DAILY NO OPERATOR
MAINTENANCE? "|  FUNCTIONS?
YES
. YES Probe moves . )
)l Perform Daily to upper Introduce Sample Cleaning Solution
Cleaning? position detected?
NO
Cleaning Solution P
not detected! h
3 v
Perform Daily YES Pr?:ﬁ m(é\r/es Introduce Sample . _—~TCondition. Solution
Conditioning? posri)ti?)n P " detected?
NO
Condition. Solution P
not detected! -
3 v
|| Remainin Daily
YES Maintenance?
NO/1min.
30 SECOND CALIBRATE NAK CA READY

Calibration
due?

STABILIZATION
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8 Operator Functions Menu-9181

NO

*****STATUS*****
**NO SnapPak**

Pack

36

OPERATOR N PROGRAM detected?
FUNCTIONS? INSTRUMENT? LOBALX *Background check in all menus
¢ YES VES except "Take out of Operation?"
CheckiChange | YES 37% Change YES [ Newsnappak | YES /* Fiuid Counter
SnapPak? remaining SnapPak? i installed? reset to 100%
v ¢ NO NO NO I
Goto YES | #+STANDBYI#
Standby Mode —»| YES->READY
NO YES/INO
h 4
Leave
Standby Mode? CALIBRATE
YES
vES s vy
NO
VTIE’?—ISINYZES »<_CALIBRATION » Na K READY
\V
YESy ¥ — T vES
Daily NO‘ Daily NO Remain in Daily
Cleaning? Conditioning? »| Maintenance?
| y VES v VES 1min/NO
Set YES | Date: 01-FEB-94 |YES
Time/Date? »| Time: 12:00 ok ? CLEAN CONDITION
NO v NO v
Date: 01-FEB-94 30 SECOND
NO | Time: 12:00 ok STABILIZATION
ves | " : > v
> NAK READY CALIBRATE Electrodes
] in place?
> . > A
A [YES TTYES "TYES - A YES
Select Parameter YES‘ Sel. Parameter: |\O _| Sel. Parameter: NO _| Sel. Parameter: NO _| Sel. Parameter:
Configuration? "] [Na][K][] ok? 7| [Na][K][Cl] ok? | [Na][K][Ca] ok? "1 [Na][K][Li] ok?
v NOg | Vs > ves| w 'O
Reset YES Are you sure?  |YES/, SET SAMPLE L Sel. Parameter: NO| sel. Parameter:
Sample Number? > NO NUMBERTO 0 No| (Na] [ J[L] ok? |~ [Na] [ ][Li] ok?
¢ NO ¢ YES
Take out of Shutdown Plug and YES .| Transp Housing YES‘ Remove Water | YES All Electrodes
Operation? YES Water installed? Refinstalled? and Press YES | & Plug Removed?
¢ “ hotdowm— ¢ YES
| Remain in Zlolm lete YES Do You Wish to IES Pump Windings VES 5 Relief Clamps
NO | Operator Func? Tum.p P Lo | DELETE all Data? |~ Relieved? Inserted?
L ] YES




9 Program Instrument Menu - 9181

PROGRAM NO - SERVICE
INSTRUMENT? g FUNCTIONS?
YES l YES t
v " |
Enter Code: CORRECT| CODE ERROR! | NO
AAA g RETRY?
CORRECT = ] NO
Program QC YES | CurrentLot: 0000 YES|  print old Values NO New Lot! YES Enter last 4 Dig
Level 1 Ranges? g Change Lot? and Statistics? Delete old Data? of Lot#: 0000
NO No | lYES
v
NO Additional YES|Klow = 15 YES| Nalow = 040 YES Enter last 4 Dig
Parameters? K high = 15.0 0k? Nahigh = 205 ok? of Lot#: 0000 ok? NO
YES
ciow = 050 |YES| calow = 02 YES[ jlow = 01 YES
"l clhigh = 2000k? Cahigh = 5.00k? Lihigh = 6.0 0k? —|
Yyvv
YES
Program QC > "see Level 1"
Level 2 Ranges?
NO l
Program QC YES . .
Level 3 Ranges? > "see Level 1
NO l
Program YES _|Nalow = 136 YES|K low = 035 YES
Normal Ranges? " Nahigh = 145 ok? K high = 05.10k? —|
NO l { ] YES
Program YES Reset Corr NO Input/Verify NO Remain in N Na() = +000 |YES| k() = +000
Corr Factors Factor (default)? Corr Factors? — Corr Factors? Na(m) = 1.000 K(m) = 1.000
NO VES| YES [ No |YES
Yvy v | YES
Program Bicarh. |YES Reset Bicarb. NO Input/Verify NO Remain in Na() = +000 |YES| K@ = +000
Corr Factors "l Factor (default)? Bicarb. Factors? Bicarb Factors? ™ Na(m) = 1.000 K(m) = 1000
o Yeslg YES no |YES
vy v | YES
Program Acetate YES N Reset Acetate NO Input/Verify NO Remain in N Na(b) = +00.0 YES K (b) = +00.0
Corr Factors "1 Factor (default)? Acetate Factors? Acetate Factors? Na(m) = 1.000 K(m) = 1000
NO YES]g YES [ nO |YES
A 2 ¢ v ] YES
Program Urine YES Reset Urine NO Input/Verify NO Remain in Na(b) = +00.0 YES K (b) = +00.0
Corr Factors Factor (default)? Urine Factors? — Urine Factors? ™ Na(m) = 1.000 K(@m) = 1000
NO YES| YES [ No |YES
A AR ¢ YES/ YES/
Program Printer YES o Patient Report NO Print two Ngi Automatic Ngi Enter Comment | YES| Enter Comment;
Setup? v off? Patient Reports? Cal Report? Line? _
NO YESI L) | NO |YES
<
A v
Program YES - Activate
Interface? g Data Link?
NO l +—IYES/NO
Remain in NO | NAK READY
vEs|  Program Func? i
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Service Functions Menu - 9181

SERVICE NO
2
FUNCTIONS? > CALIBRATION?
*same for Std. A, B, C
YES l NO
[ v
Test YES Test YES [ std. A*  Na=0000 [ NO Test YES[  Introduce Sample Retract Probe
Electrodes? Standard A *? K'=0000 Ca=0000 External Sample? ->YES
NO
o l YES
YES Remain in NO | Ext. Na=0000 |,
o Test Electrodes? K'=0000 Ca=0000
\ A v ] NO
Test YES| DRY:80-120:102 |YES| External: 102
Sample Sensor? YES=Pump/NO=Exit Pump:  NO=OFF vash. /
I
No l P |
Test YES|  SnapPak: | ES/NO
SnapPak Sensor? I=In 0=Out
NO l ¥
Test YES| Language Switch |YESINO
Language Switch? English
o oo
Test VE U=0 L=1 Probe moves U=0 L=0 Probe moves U=0 L=0
Probe? Sample Position? o extended Upper Position? o upper Cup Position?
) Ba ) position ) position )
" }
Tray moves to Pr(t)be mo\r/es u=0 L=0 Probe moves Tray moves to
mid position 0 uppe Lower Position? to cup position cup position
position
Probe moves Probe moves Probe moves
u=0 L=1 |[YES
/ to qu_ver /Lv Exit Probe Test? 47/ to upper /L/ Tray homes /L/ to quyer /
position position position
I'NO |
\ A
Test
Sampler?
NO l
Test Pump? YES Test Pump! 2 Test Pump! Test Pump! Test Pump!
Very slow speed v Slow speed Medium speed Fast speed
NO l I 2
Test Valves? YES [ TestvalveA: NO | TestvaleB: NO Test Valve C: NO Test Valve V:
YES/NO=ON/OFF " YESINO=ON/OFF YES/NO=ON/OFF YES/NO=ON/OFF
NO
NO l v ] YES NO | l
Test Interface? - Test - Interface Remain in Test Valve R:
Jump Pins 2&3 - Interface -- ok! Test Interface? YES/NO=ON/OFF
NO l [No
v
Test YES [Na=-1030 K=-1200)] NO [ Ground = 2 [NO  [Temp(mv) = -2670
Amplifier? 7l cl=-1093 "1 -2500mv = -2496 " Temp(°C) = 262
NO [NO [ NnO
v * * |YES
Enter VES Enter Code: s Code Code Enter Other NO
Service Code? AAA  ok? valid? Accepted! Service Code?
NO 4 NO
Code Error!
YES Retry?
y v
Remain in NO o , NA K CA READY
] > ?
YES Service Func? Calibration? 47/ Calibrate... /Lb
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Calibration Sequence - 9181 (1)
(Example Na/K/Li Cdibration)

CALIBRATION?

A
¢ YES N
Calibration in Asp. S. Anto
Process 124 Meas.
¢ Chamber
C'eagstﬁmp'e / Standard A #STANDARD A**
a detected? NOT DETECTED
Calibrate
Sample Sensor Obtain Electrode
Voltages Std. A
Sample Sensor #CHECK 5. A Valoes NO
’ .
Voltage ok? SAMPLE SENSOR obtained? 2
YES NO
st Pr&med 5 Are Values NO - 6 Aspir. of
ancar reproducible? o Std.A performed?
v YES
StaPnr(ljrz:ed c Aspir. Std. Binto Z YES Atleast 1
Meas. Chamber / - Channel reprod. 2
y NO
Prime Standard B *STANDARD B** FHCHECK***
Standard A detected? NOT DETECTED ELECTRODES
All 3 Standards kb G QGreetk Obtain Electrode
not detected? CHECK FLUID PATH Voltages Std. B
A
Two Standards *STANDARD X/Y** Calc. of Std.A-
not detected? NOT DETECTED Std.B (slope)
Standard A,B,C *STANDARD X**
- At least 1 slope R CHECK***
?
not detected? NOT DETECTED in Range? ELECTRODES
Pressurize Ref.
Asp. Std. A into Perform
Meas. Chamber Wash Cycle
Reference *HCHECK* o
Housing ok? REF HOUSING

try

try
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11 Calibration Sequence-9181(2)

Aspir. Std. A into
Meas. Chamber

Standard A
detected?

*STANDARD A**
NOT DETECTED

Aspir. Std. C into
Meas. Chamber

Standard C
detected?

*STANDARD C**
NOT DETECTED

At least 1 slope
in Range?

Slope A-Band A-C
ok for all Electrodes?

All Std.A
volt. reprod.?

YES

Obtain Electrode
Voltages Std. C
A 4
Perform
Wash Cycle
A 4

Aspir. Std. A into
Meas. Chamber

N

NA K LI READY

Standard A
detected?

*STANDARD A**
NOT DETECTED

Obtain Electrode
Voltages Std. A
y
Calculation of
/ Std.A-Std.C /
(Use last Std. A)

40
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ELECTRODES

NA K LI READY
XX, XX NOT CAL'D

NA K LI READY
XX, XX NOT CAL'D




12 Power-up-9181

/ Power-up /
A 4
AVL9180
A80X1.AA
WARM UP
All dots lit
for 1/2 sec.

Power Fail
1-Nov-95 1:12
(Print)

Set Date: 1-JAN-95
Time/Date Time: 12:00
YES

*Background check in all menus
except "Take out of Operation”
and "Service Functions"

Pack in place?
Global*

Is Calibration
due?

Stabilizing
30 sec.

*Background check in all menus
except "Take out of Operation”

# YES
A~ Perform Daily NO Perform Daily NO Remain in Daily
*******WA'T******* Cleanln ’) Condlnonln 7 ; Malntenance?
(Wash) v v - 1min
YES YES
v v
Clean/Cond. N
needed? / Clean... / Condition...
AVL9180 YES
ASOXLAA v Clean/Cond. -
needed?
WARMUP 59 NO
NO
A A 4
hrati Pack inserted? New SnapPak YES Reset
Calibration... ! counter to
Global* installed?
100%

4 R GTATUS NO and "Service Functions"
**NO SnapPak**
Fack i prags?~0_[ PRINT NO_| Qc/STDIDAILYSATE |NO | DAILY
Global* YEI_» FUNCTIONS? ™ JURINE SAMPLE? P MAINTENANCE?
X NAKCA READY
NO No
v
NO NO NO
SERVICE PROGRAM OPERATOR
o] CAUBRATION? < FUNCTIONS? ~ [¢ INSTRUMENT? [ FUNCTIONS?
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3.4 Service Functions

The Service Functions mode provides a menu of service test functionsto assst in
falure diagnosis and identification. A logic flow chart is provided for reference of
the sequences included in the Service Functions mode.

TEST ELECTRODES

This mode dlows for the measurement and display of eectrode voltages.
Standard A, Standard B or an external sample can be measured to determine
electrode performance and provide measurement data useful in locating €l ectrode
cdibration faults. Each eectrode parameter will be displayed and the eectrode
voltage associated with the sample type selected can be observed.

Example Digplays
Std. A: Na=1582 Std. B: Na=237
K= 654 Cl=-904 K=-988 Cl=647

Ext: Na=1321
K=-598 Cl=-127

TEST SAMPLE SENSOR

In this mode, the sample sensor output is displayed which is ussful for eectrica
adjustment or for troubleshooting sample sensor faults. A dry sample sensor should
display avaue of 100 with arange of 80 to 120. After verifying adry sensor,
agpiration of aclear fluid (i.e., water) should incresse the displayed value by at least
40 units.

Example Digplay:

DRY 80-120: 102 Externd: 153
Y ES=Pump/No=Exit Pump: NO=OFF




TEST SnapPak SENSOR (9180 and 9181 only)

In thistest, the SnapPak Sensor detects whether the ISE SngpPak™ isin
place. "I" indicates that the ISE SnapPak™ isin place, "O" indicatesthat itis
ether not present or not completely seated.

Example Display:

SnapPak: I
I=IN O=0UT

TEST LANGUAGE SWITCH (9180 and 9181 only)

This mode displays the language sdlected for display and printout. To change
the selection, set the language switch (located behind printer) to the desired
language. The display will indicate the language choice according to the switch
setting. To activate a new language, turn the andyzer off and back on with the
switch st to the desired language.

Example Digplay:

Lanugage Switch
English

TEST SAMPLE DOOR (except 9181)
Thistest verifies the operation of the sample door light gate and its associated

circuitry. Thedisplay indicatesan “O” or “C” depending on the position of the
door.

Example Digplay:

Sample Door: C
C:Closed/O:Open
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TEST PROBE (9181 only)

Thistest verifies the operation of the sample probe motor, postion sensor and
associated circuitry. The "U" represents the output of the upper position sensor, the
"L" represents the output of the lower position sensor.

Example Digplay:

u=o0 L=1
Sample Postion?

TEST AUTOSAMPLER (9181 only)

Thistest verifies the operation of the Autosampler turntable assembly. The display
indicates the output of both the position and home sensors.

Note: If the Autosampler isnot plugged in or the TABLE PRESENT hit is
not activated, thistest will not appear under the SERVICE FUNCTIONS
menu.

Example Digplay:

Home O
Pos=1

TEST PUMP

Thistest turns on the perigtatic pump at each of the four pump speeds. The display
indicates for two seconds each pump speed while each pump speed is being tested.
Observe that the perigtaltic pump changes speed as is indicated on the display.

*k* Pump Ta * k%
Very Sow Speed

**k* Pump Ta *k*
Slow Speed

* %% Pump Ta * %%
Medium Speed

* %% F)ump Ta * %%
Fast Speed




TEST PINCH VALVES

This test turns on/off each solenoid vave as indicated and is useful to verify both
electronic control and mechanica operation of each solenoid valve,

TEST INTERFACE

The Interface Test can be used to verify correct operation of the RS232C serid port.
To operate thistest, jJumper pin 2 and pin 3 of the rear interface connector prior to
invoking the test. During the interface test, the anadlyzer sends out atest string and
checksif it isreceived within a set period of time. If correct operation is observed
after completion of thetest, INTERFACE OK will be displayed.

TEST AMPLIFIER

The Amplifier Test displays ground, reference and output voltage of each input
amplifier. The vaues digplayed for each eectrode channd will be dependent on the
electrode inputs and may vary. Display of the ground should read between -10mV
and +10mV with the reference voltage reading between -2490mV and -2510mV.
With dl inputs open, the display should read +/- 4095 for each channel. On the 9140/
9180/9181, an additiona display indicating the temperature voltage and temperature in
degrees C isavailable to verify the temperature adjustment.

ENTER SERVICE CODE

Service Codes are avallable and dlow additiond programming fegtures. Following isa
ligting of the available Service Codes and functions:

Set  Reset Service Code Description
ALL LLA This service code will enable the Cat* vaue during auto-
(9181 only) matic serum/blood measurement. Specia precautions are

necessary to obtain the correct Ca* vaue due to sample
exposure to room air.

CDC Clears dl Service Codes.
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DEC CED

ECO OCE

FIF IFI

LEM MEL
(9180/9181 only)

MGL LGM

NOB BON
(9180 /91810nly)

QCC CCQ

SFC
(9180/9181 only)

SLC CLS
(9180/9181 only)

SSC CSS
(9181 only)

Provides one additiona digit of resolution for each
measured parameter for blood and serum samples.
QC and Standard samples are always displayed with
high resolution. Urine samples are dways displayed in
low resolution.

Allows the operator to run the instrument in the
economy mode. The instrument will enter the
STANDBY MODE. Thisoccurs & the time of the
next 2-point caibration when no samples have been
andyzed sncethelagt 2-point  cdibration.

Allows printing of eectrode voltages during printout
of measurements and calibrations.
(not available for 9140)

This service code will print the last 20 error messages
with the date and time of occurrence.

This service codeis available only in the modd 9140/
9180/9181 anayzer and enables Ca'* vauesto be
disolayed in mg/dL. The norma mode displays vauesin
mmol/L. QC and Standard results are always displayed
inmmol/L.

This service code disables the beep.

When this code is enabled, QC values will bereported in
direct |SE measurement ingteed of flame-equivaent
vaues. Inthismode, correlation factors are NOT
gpplied to the measured values.

This code alows the input of a percentage for the ISE
SnapPak™ counter.

When this codeis set, the current setting of the leasing
counter, which cannot be reset by the operator, is
printed on the calibration report.

This code toggles needle height to accommodate smaller
sample cups. In the default setting, the analyzer works
with 2.0 mL cups. To select 0.25 mL sample cups,
SSC hasto be activated. To return to the default
stting, CSS hasto be activated.



CODE FUNCTION 9120 9130 | 9140 | 9180 9181
ALL Enables Ca'* during autom. X

blood/serum measurement
CDC Clearsdl Service Codes X X X X X
DEC Additiond display resolution X X X X X
ECO Economy Mode X X X X X
FIF Cd voltages on display X X X X
LEM Last 20 error messages X X

printed
MGL Display mg/dL X X X
NOB No beep X X
QcCcC QC vauesdirect X X X X X

| SE measurement
SFC SnapPak Counter input X X
SLC Set "Leasing Counter” X X
SSC Smadl Sample Cups X
ANALYZER RESET Press YES and NO keys smultaneoudy and turn power

WARM-UP BYPASS

off and back on to provide atotd reset of the instrument
software.

CAUTION! All QC Data and Instrument Programming will
belost.

Press YES and NO keys smultaneoudy during instrument
warm-up.
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4 Description of Modules

41 Mechanical Assemblies

4.1.1 Front Door Assembly

For the 9120, 30, 40 and 80 andyzers, the front door can be removed by moving
the analyzer to the edge of awork surface so the analyzer door, when opened, will
extend past the edge of the work surface. With one hand, hold the andyzer door
near the right sde hinge pin and, with the other hand, gently gpply pressure to the
middle rear area of the door. Thiswill dlow theright hinge pin to dear the retaining
hole in the main chasss. The door can then be removed from the andyzer.

The 9181 front panel can be removed by tilting it dightly away from the andyzer
and lifting it straight up. The plastic window can dso be replaced in the field by
gently pressing from the rear of the window and sngpping the plastic window out
toward the front of the analyzer door. The door magnets cannot be replaced in the
fidd asthey are glued in place with conductive adhesive.

4.1.2 Needle Unit Assembly

Both sample needle and fill port are designed for easy replacement by the user.

To remove thefill port assembly for replacement, pull the fill port holder towards
the front for easy access. Then, press the two plagtic tabs on thefill port to allow
remova of thefill port from thefill port holder. The sample needle can dso be
removed and is supplied as a one-piece assembly including the intake tubing.

To remove the sample needle, grasp the needle near the white holder block and pull
up to unsnap the sample needle from its position. To replace the assembly, dign a
replacement sample needle and press the replacement assembly into place.

Three screws located on the left Sde of the assembly hold the needle unit assembly
inplace. To access the two rear screws, turn power off and remove the rear pandl.
The rear pand can be moved away from the unit for easier access by unplugging the
wire harness from the power supply. The SBC board can now be removed by
removing the screws which secure the SBC board and disconnecting the cables on
the SBC board. Disconnect the connector to the lamp board which supplies the
Door Open signd. The two rear screws which secure the needle unit can now be
removed using an Allen wrench. Then, remove the front securing screw, the sample
intake tubing and the reagent supply tubing (red tag) from thefill port. The needle
unit can now be removed from the front of the analyzer for replacement. Reference
the lllustrated Parts diagram in Section 8 for a detailed parts diagram of the needle
unit.



4.1.3 Electrode Holder Assembly

To remove the eectrode holder assembly from the andyzer, firgt unplug the
sample intake tubing on the right side of the module, then the sample sensor
cable, then remove the reference solution tubing connector and last, take out the
waste tube (green tag) at the left Sde of the electrode holder. The eectrode
holder can now be removed by pressing the two plagtic tabs (right and left Sde
of the module) and diding the module forward. Press the plastic tabs again to
rel ease the second detent and completely remove the module from the analyzer.
The sample sensor and/or the left Sde eectrode holder can be removed and
replaced by removing the screws on the under sde of thismodule. The lllus-
trated Parts List in Section 8 provides a detailed reference of the parts of this
assembly.

4.1.4 Peristaltic Pump Assembly

Replacement of the roller assembly of the perigtdtic pump can be accomplished
by removing the pump tubing and firmly pulling the roller assembly toward the
front. To replace the roller assembly, dign the roller and the flat on the motor
shaft and press the replacement roller into position.

To remove the motor, first remove the rear panel assembly and SBC Board as
described in Sections 4.1.7 and 4.1.8. Now, the eectrical connector on the
lamp board can be accessed to unplug the motor connector. The motor can
now be removed by removing four screws located on the front of the housing
near the perigaltic pump.

4.1.5 Solenoid Assembly

Removad of each solenoid isidentical. Each solenoid valve has aremovable
pressure piece which is held in place by a solenoid cap. To remove the pres-
sure piece, locate the arrow on the solenoid cap and remove the solenoid cap
by diding it off the solenoid shaft in the direction of the arrow. This exposesthe
pressure piece which can now be removed from the solenoid shaft. To replace
pressure piece and cap, energize the solenoid as described in Section 3.2 (Test
Vaves). This extends the solenoid shaft to the outermost position for easein
replacing pressure piece and cap. Remova of the pressure piece and cap is
required prior to removing the solenoid and dlows for easier replacement of the
tubing under each solenoid.
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To remove the solenoid assembly, the rear pand and the SBC Board described in
Section 4.1.8 must be removed first. Each solenoid has an eectrica connection to
the lamp board which must be unplugged prior to remova of the solenoid. At this
point, remove the two screws on the front panel to remove the solenoid assembly.

4.1.6 Printer Assembly

The printer assembly is designed to adlow for easy remova by the user which can be
accomplished without remova of the dectrica power to the andyzer. Side the
paper tray forward to alow access to the printer, tear the paper roll and completely
remove it together with the paper tray. Slide fingers under the printer assembly and
pull the printer forward. Thiswill disengage the printer from the interconnector and
enable removd of the assembly from the front of the andyzer. Remova of the
printer should be performed for replacement and for remova of a paper jam.

To replace the printer, locate the printer dide and insert the printer assembly. Press
firmly into place to ensure eectrical connection of the printer.

Note: Never attempt to dislodge paper from the printer with a paper clip or
similar object to avoid damage to the print head or printer platen.

4.1.7 Rear Panel Assembly

To remove the rear panel assembly, ensure that the power cord has been discon-
nected. Remove the four corner screws to expose the rear pand. The power
supply module located on the rear panel assembly can now be removed by remov-
ing the three screws securing the circuit board and by disconnecting the wiring
interconnections. The main power receptacle can aso be replaced by removing the
two screws holding this assembly.

4.1.8 SBC Board

After the rear panel (Section 4.1.7) has been removed, the SBC Board is acces-
sblefor remova. This circuit board can be removed by removing the seven
screws securing the board to the housing and by disconnecting electrical connectors
from the power supply module, display board and lamp board.

The dectrode push pins can now be replaced by smply pulling the connecting pin
from its socket. When ingtaling the board, make sure to place the plastic washers
under the screw heads.



4.1.9 Lamp Board

The rear pand and SBC board must be removed to gain access to the lamp
board. Remove one screw and washer which hold the board in place and
remove the electrica connectors to remove this board.

4.1.10 Display Board

The rear pandl and SBC board must be removed to gain access to the display
board. Remove three screws and 50 degree spacers and unplug the sample
sensor cable from the front and the ribbon cable to the SBC board to remove
the display board.
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4.2 Fluidic Module

4.2.1 Standard A

Standard A is drawn to the eectrode module by vacuum provided by the perigtatic
pump. When Standard A isto be aspirated into the e ectrode module, solenoid
vave A isopened and solenoid vaves B, V and R are closed. Standard A isthen
drawn from the | SE SnapPak™, to thefill port, through the sample needleand is
sensed by the sample sensor. At this point, solenoid valve V is opened and sole-
noid valve A is closed as the perigaltic pump continues to pump Standard A into
the eectrode module. Asthetrailing edge of the Standard A sample is sensed by
the sample sensor, the perigtatic pump stops. During the time Standard A is
aspirated into the electrode module, the reference housing is pressurized due to the
perigtdtic pump providing pressure to the reference solution line and solenoid valve
R being closed. An amount of reference solution is forced out through the reference
junction to provide contact to the sample.

4.2.2 Standard B/C

The process for Standard B/C isidentica to that of Standard A with the exception
of the operation of solenoid valves B and C. These solenoid valves are operated in
reverse order of Standard A aspiration.

4.2.3 Reference Solution

The reference housing isfilled automatically using the second winding of the
perigdtic pump and solenoid valve R. The reference solution connector alows for
the reference housing tubing to be plugged into the reference solution circuit. Asthe
perigtatic pump aspirates reference solution, solenoid vave R is opened to alow
excess solution to be pumped into the reference return line of the ISE SnapPak™.

4.2.4 Waste Liquids

Cdlibration standard and sample waste are pumped out of the left sde of the
electrode module (green-banded tubing) through the peristatic pump to the waste
lineof the ISE SnapPak™. Aninternd one-way vave isincorporated into the
wadte line of each ISE SnapPak™ to prevent any waste products from leaking
out of the ISE SnapPak™.



4.2.5 Main Tube Set

The main tube sat is supplied as a pre-cut tubing harness with the fluidic inter-
connections preassembled. Replacement of the tube set should be performed
annudly. For remova of the tubing, first remove the | SE SnapPak™ from the
reagent compartment. Thiswill alow accessfor remova of the white TPR
block which is the main interconnection between the | SE SnapPak™ and the
tubing. Thisblock can be removed by grasping the front surface and pulling
forward. Next, remove tubing from each solenoid valve. Follow the procedure
outlined in Section 4.1.5 for disassembly of the solenoid vavesto endble fluidic
tubing to be easly removed at each solenoid. Pull the two pump windings at the
perigtatic pump tube st off the pump roller and remove the white reference
solution tube connector. Remove the white TPR reference solution block by
grasping the front of the block and pulling forward. The three tube connections
are labeled with green, blue and red tags. All remaining tubes can now be
removed and the entire tubing harness can be discarded.

Fit the replacement tubing harness and assemble in reverse order as disassem-
bly. Reference the Tube Diagram on the next page for correct tube locations.
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4.3 Electronics

4.3.1 ISE SBC Card
Power Circuits

Power is supplied to this circuit board through connector JP3 from the power
supply assembly. Test points are provided to measure supply voltages, and light
emitting diodes D1 through D5 are turned on to indicate each supply voltage
present on the card. Since each LED is connected in series after the fuse, ablown
fuse results in the respective LED turned off.

Four additional voltage regulator circuits are mounted on the ISE SBC Il Card. IC
U2 and IC U3 provide -8 VDC and +8 VDC (9180/9181: -5 VDC and +5 VDC)
and are used to provide the supply voltages for the andog circuitry. 1C U1 deve-
ops the supply voltage used to operate the peristdtic pump and provide either +10
VDC or +22 VDC. The+22 VDC is supplied only for the FAST speed and +10
VDC isused for dl other pump speeds. Signal FAST/SLOW determines which
supply voltage is selected.

U5 switches the voltage between 22VDC and 12.5 VDC which supplies the
solenoids.  When asolenoid is turned on, the voltage switches to 22VDC for 0.5
sec, then it returnsto 12.5 VDC.

The circuit which includes Q7 and R5 provides necessary switching for the measur-
ing chamber illuminator LED’s.

The following list identifies the test points, fuses and LED’ s for each respective DC
supply voltage:

Test Point Voltage Fuse  Rating LED
TP1 +24VDC F3 D3
TP2 +5VDC FUF2 D1/D2
TP3 -12VDC F4 D4
TPA +12VDC F5 D5
TP5 Ground

TP6 -8 VDC (9180/9181: -5 VDC)

TP7 +22/12VDC

TP8 +8 VDC (9180/9181: +5VDC)

TPO Na' Channel

TP10 K* Channel

TP11 Ca*/Cl Channd (Li* 9180/9181 only)

TP12 Temperature

TP13 +10.000 V Ref. Voltage

TP14 -2.500 VRéf. Voltage

TP15 Sample Sensor

TP16 +22/12.5VDC



Valve Drivers

The solenoids are activated by trangstors Q9 - Q13. To open the solenoid, a
0.5-second pulse of 22 voltsis applied, then the voltage drops down to 12.5
voltsto hold the solenoid open.

Pump Motor Driver/Cover Sensor

The pump driver circuit IC U9 and IC U10 provide the drive and control for
the perigdtic pump. Signds PUMPEN, Pump Enable and PUMPSTEP, Pump
Step Pulses enable |C U10 to provide the necessary control to driver IC U9
which supplies pump drive sgnds PHASE A through PHASE D to control
perigtatic pump operation.

|C U11 operates with sgna DCLOSED from the sample door light gate to
provide sgna DOOR which detects the status of the sample door (open or

closed).

Input Amplifiers

IC U13, U14 and U15 (9180/9181: U13 only) provide high to low input
impedance matching for each Electrode input. Offset generator IC U12D and
amplifiersIC U12A, U12B and U12C provide the necessary gain and offset for
each eectrode channd. TP9, TP10 and TP11 provide test points for the Na,
K+ and Ct/Ca™*/Li channds respectively.

Temperature Sensor

Thisisan optiond circuit which is used in the 9140, 9180 and 9181.
The circuit creates atemperature-dependent voltage which is converted by
software to degrees C. R54 can be adjusted for correct temperature setting.

Analog Channel Selector and A/D Converter
Andog inputs from the input amplifiers are sdected viasignds ADSEL O through
ADSEL 2 and are multiplexed by 1C U19. This multiplexed sgnd isthen fed to

the A/D Converter IC U20. 1C U21 supplies the necessary reference voltage
(2500mV) for the A/D Converter and can be measured at TP14.
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Microprocessor

Microprocessor |C U31, EPROM IC U25 (9180/9181: U40) and MOSTEK Red
Time Clock/RAM 1C U22 form the components of the centra processng system.
IC U23 Address Demultiplexer, IC U24 Programmable Array Logic (PAL) and IC
U28 provide serial data buses (9180/9181: U23, U24 and U28 not present). IC
U34 through 1C U38 convert seria datato pardle data and provide printer data,
display data, solenoid vave control and peristatic pump control. This fashion of
serid to paralel data converson is used to prevent andyzer lock-up by periphera
devices. The RS232 serid interface is adirect input/output from the microproces-
sor utilizing interface driver and receiver U29 and U30.

SnapPak Sensor (9180/9181 only)

Optica detector 1SO1 provides asignd indicating if the ISE SnapPak™ isin place.
Thissgnd isfed to U41 which convertsthe light gate input to a digital logic output
indicating SnapPak position (IN or OUT).

4.3.2 Lamp Board

The lamp board contains the LED array used to illuminate the measuring chamber
and the interconnectors used for dl solenoids, the perigtatic pump, door sensor and
sample turntable (9181 only). A ribbon cable from the SBC Board suppliesthe
electrica connection for each sgna through connector JP6.

4.3.3 Display Board

The display board contains the LCD display, sample sensor connector and the
YES and NO switches used for operation of the andyzer. Power and signa
interconnection is accomplished via aribbon cable from the SBC board through
JP2 on the display board.

Display boards utilized in the 9181 andyzer dso contain circuitry for both the
needle mechanism motor control and position sensor. The autosampler "Table
Present” sgnd is dso buffered through U1 on this board.



5  Maintenance and Troubleshooting

Maintenance procedures for the 9120, 30, 40, 80, 81 Andyzers require minimal
time by the operator to perform. The procedures outlined below should be
performed by the schedule indicated. Detailed instructions for these procedures can
be found in the Operator's Manual describing the correct method to perform routine
andyzer maintenance.

5.1 Maintenance

Daily Maintenance
- Perform cleaning cycle.
- Perform conditioning cycle.

Weekly Maintenance
- Clean sample probe and fill port.

- Clean andyzer surfaces.

Monthly Maintenance

- Clean reference eectrode housing.

Six Month Maintenance

- Replace perigatic pump tubing.

Annual Preventive Maintenance

- Replace complete tubing <.

- Replace perigatic pump tubing.

- Replacefill port assembly.

- Replace sample probe.

- Replace sample sensor Quad-ring.
- Check sample sensor voltage.

- Check sample temperature (9140/80/81 only).
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5.2 Error Messages and Troubleshooting

STATUS: NOT CALIBRATED

This message is only displayed when a cdibration has been interrupted by
pressng NO or opening the sample door. Perform a calibration to return to the
READY Mode.

STANDARD A NOT DETECTED

This message is displayed when the sample sensor is unable to properly detect
the Standard A solution in a programmed time period. Asthe andyzer draws a
sample of Standard A, the leading edge of the solution is detected by the
sample sensor. The sample sensor must dso detect a continuous flow of
Standard A Solution into the sample chamber, lasting severa seconds, without
encountering air bubbles or air. After severd seconds, the trailing edge of the
Standard A sample is sensed, the perigtaltic pump stops and measurement
occurs.

Possible causes and remedies:

. Check for ar leaks preventing the Standard from being drawn into the
chamber. Ensurethat al O-rings arein place. There must be a
continuous draw of standard solution, free of ar bubbles.

Check solenoid V for proper seding of the vent line,
Check fill port to ensure the absence of air lesks.

. Check for clots or crystals formed in the Standard A tubing or
electrode chamber.

. Ensure that the sample sensor is plugged in securely and perform
Sample Sensor Test to ensure sensor is operating correctly. Clean,
adjust or replace sample sensor to correct sample sensor operation.

. Replace perigtatic pump tube set to ensure proper sample aspiration.

. Check thefluid remaining in the ISE SnapPak™. If lessthan 5%
remains, replace the ISE SnapPak™.



STANDARD B NOT DETECTED
STANDARD C NOT DETECTED (9180/9181 only)

The system for drawing Standard B or Cislikethat of Standard A. If Standard A
is drawn properly and Standard B or C is not detected, check Standard B tubing
for crystdlization. Perform checks for Standard A detection problems to correct.
During the cdibration sequence, Standard B or C is drawn into the measuring
chamber prior to Standard A, therefore check if Standard A calibrant can be
properly detected to isolate possible fluidic faults. If neither Standard A, B nor C
are detected check for air leaks or blockages within the fluidic path.

CHECK SAMPLE SENSOR

The sample sensor must provide areading of 80 - 120 when air is detected.
Perform Test Sample Sensor to observe sample sensor response. When clear fluid
(e.g. water) is aspirated, the sample sensor display must indicate an increase of of at
least 40 units. For blood samples (not transparent), the reading should decrease by
at least 40 units. The sample sensor is calibrated with air during each cdlibration.
Perform a cdibration to remove the error message after troubleshooting.

Possible causes and remedies:

. Clean sample sensor using Daily Cleaning procedure.

. Check for correct drying of measuring chamber during the wash cycle.

. Replace perigtaltic pump tube set.

. Test and adjust sample sensor to correct adjustment.

. Replace sample sensor assembly.
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CHECK REFERENCE HOUSING

At the beginning of a cdibration, pressure is formed in the reference housing
whilethe R vaveis dosed and the V vadveisopen. After Standard A is
detected in the sample chamber, the back pressure formed in the reference
housing causes the Standard A solution to move back toward the sample
sensor. When the standard A solution is detected by the sample sensor, the R
vaveisopened to release the pressure. If the sample sensor does not detect
standard A asit moves back, CHECK REFERENCE HOUSING will be

displayed.

Possible causes and remedies;

Check for clogged reference housing and clean per monthly
mai ntenance procedures.

. Check and ensure that reference tubing is securely connected at the
tubing connector.

. Check for proper filling of the reference housing and ensure that
reference solution reagent level dlows completefilling of the
reference housing.

. Check for bubble-free aspiration of Standard A.

PLEASE CLOSE SAMPLE DOOR (except 9181)

This message occurs and prints NO SAMPLE on the print-out, when either of
two conditions exigts.

1. Sample door is not closed within 20 seconds after samples arein
place.

2. Sample door has been opened and no sample is detected within 20
seconds.

Possible causes and remedies:
. Close sample door within the time alowed.
. Check needle mechaniam light gate.

. Check whether sample sensor is plugged in.



NO SAMPLE
This message is displayed when any of the following conditions occur:

1. During sampling, either a bubble in the sample is detected or thesample size
issmdler than the minimum sample required.

2. The sample door is opened and no sampleisfed into the andyzer.
3. Sample door is not closed within 20 seconds after sample is detected.
Possible causes and remedies:

. Check whether the sample sensor is plugged in and perform
TEST SAMPLE SENSOR to verify that it operates correctly.

. Check sample draw and look for clots or leaks in the sampling system.

CLEANING FLUID NOT DETECTED

When the cleaning cycle has been initiated, the analyzer checks for proper
agpiration of the cleaning solution using the sample sensor. If solution is not
detected in the proper time, above error message will be displayed.

Possible causes and remedies:

. Ensure that a sufficient volume of deaning solution is presented for
aspiration and no air bubbles are present as solution is aspirated.

. Check to ensure that the solution is being aspirated through the sampling
mechanism correctly. The sample path must be free of lesks or clots.

. Verify that sample sensor is properly plugged in and perform the
SAMPLE SENSOR TEST to verify the correct operation of the
sample sensor.

. Check pump tubing and replace as necessary to ensure a correct pump
rate.
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CONDITIONING FLUID NOT DETECTED

When the conditioning cycle has been initiated, the andyzer checks for proper
agpiration of the conditioning solution using the sample sensor. If the solution is
not detected in the proper time, this error message will be displayed.

Possible causes and remedies:

. Ensure that a sufficient volume of conditioning solution is presented for
aspiration and no air bubbles are present as solution is aspirated.

. Check to ensure that the solution is being properly aspirated
through the sampling mechanism. The sample path must be free of
lesksor clots.

. Verify that sample sensor is correctly plugged in and perform the
SAMPLE SENSOR TEST to vexify its proper operation.

. Check pump tubing and replace as necessary to ensure correct
pump rate.

INTERFACE ERROR

Thismessage is displayed only during the INTERFACE TEST. Pins2and 3
must be shorted together to perform the INTERFACE TEST. Make sure
that the pins are not shorted to chassis ground.

Possible cause and remedy:

. Replace SBC Card.

PAPER JAM OR PRINTER DEFECT

This message is displayed when the printer head isjammed and triesto print. It
is atemporary message that is displayed for 2 seconds and then sample results
aediglayed. To clear paper jam remove printer from the andyzer and
remove jammed paper. Replace printer and retry. The printer can be removed
by grasping the rear edge of the printer assembly and pulling it to the front. The
printer can be removed with the Analyzer power on. To free up jammed paper,
turn the smal gears on the left sSde of the printer module.



CHECK ELECTRODES
This message is digplayed when either of the following conditions are present.

1. More than six aspirations of Standard A are required for al eectrode

channds.

2. The difference between voltage A and B is out of specification for dl
channds.

Possible causes and remedies:

. Electrodes are not plugged in. Check the dide mechanism to ensureitisin
the correct position and firmly pushed into e ectrode connectors.

. Perform Dally Maintenance.

. Check or replace reference electrode.

. Replace ISE SnapPak™.

NA NOT CAL'D
K NOT CAL'D
CL NOT CAL'D
CA NOT CAL'D
LINOT CAL'D

These messages will be displayed when a specific eectrode does not cdibrate
properly during acdibration sequence. If more than Sx standard draws are
required or the difference between Standard A and Standard B voltagesis out of
range, the NOT CALIBRATED message will be displayed for each channd
which exhibits either of these conditions. A copy of the cdibration report should be
printed to provide the electrode output voltages measured during cdibration.

The dectrode voltage range table identifies correct voltage ranges for each
electrode parameter.

If the difference between Standard A and Standard C (9180/9181 only) is out of
rangefor Litor Na', LI NOT CAL’D will be displayed.

Possible causes and remedies:

. Check to ensure calibration reagents are transported correctly. Test for
leaks, blockages, bubbles, or improper pump flow rate.

. Check or replace ISE SnapPak™.

. Check whether electrodes are plugged in properly. Check the dide
mechanism to enaure it isin the correct position and firmly pushed into
electrode connectors. Clean and/or replace electrode.

. If A-Cisout of range for Na, repesat the cdibration or replace the
ISE SnapPak™.

. Check or replace SBC Card.
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ELECTRODE VOLTAGE RANGES 9120, 30, 40

Electrode Standard A Standard B Allowable Difference A- B

(9120/9130) (9140)
Nat -600 to +2400 -1600 to +2200 +720 to +2000 +250 to +680
K* -700 to +1000 -2500 to +500 +520 to +1800 +470 to +1200
Cl -3100 to  -100 -1100 to +1800 -520 to -1200 not used
Ca* -2600 to +1400 -2100 to +2700 not used -480 to -900
ELECTRODE VOLTAGE RANGES 9180, 81
Electrode Sandard A Standard B Standard C Allowable Difference
A-B A-C
Nat -600 to +2400 -1600 to +2000 -600 to +2400 +250to +680 50 to 450
K* -700 to +1000 -2500 to +500 -700 to +1000 +470 to +1200 40 to  +40
Cl- -3100 to -100 -1000 to +3000 -3100to -100 -370to -860 not used
Ca -3100 to +1000 -2300 to +2500 -3100 to +1000 -350to -660 -150 to +150
Lit -3100 to +1900 -3600 to +1400 -2600 to +3400 +1to +760 -1730to -285

CLOG CHECK FLUID PATH

After completion of sample measurement or calibration, the andyzer will monitor the
sample sensor to determine if the sample path has been cleared. This message will be
displayed if the sample path has not been cleared.

Possible causes and remedies:

Check for blockagesin the sample path, especidly in the sample probe, the
tubing to the sample sensor and in the sample sensor.

Check sample sensor is securely plugged in and check sample sensor test
to ensure correct operation.

Check perigtdtic pump and tubing are correct and dl tubing is properly in
place.

In case the andlyzer displays arrows up or arrows down instead of sample results, the
concentration of the sample is outside of the measurement range.

Possible causes and remedies;

If the sample is a urine sample, arrows up instead of the K result indicate
that further dilution of the specimen isrequired.

Check for proper sample preparation.

Ensure that the sample is correctly aspirated into the measuring chamber
and ensure small air bubbles are not present.

Check for proper aspiration of Standard A.



On the 9140, 9180 and 9181 models, the cdlibration report will print an arrow up
or down instead of the actua temperature, if the temperature measured is out of
range (10.0°C -40.0°C). The temperature sensor islocated in the right sSide
electrode holder.

Possible causes and remedies:

. Ensure that sample sensor cable is securdly plugged in.

. Check whether room temperature is within pecified limits
(15°Cto 32°C/ 60°F to 90°F).

. Perform temperature adjustment procedure.

. Replace SBC board or right side electrode holder.

ERR

The andyzer will disdlay ERR in place of sample results when the andlyzer is
unable to obtain vaid voltage readings from the electrode (A/D over- or under-
flow).

Possible causes and remedies;

. Ensure that the electrodes are securely in place and plugged into the
andyzer.

. Check to ensure proper filling of the reference dectrode has occurred.

. Ensure proper sampling and proper sample preparation. Check for air
bubbles in the sample.

PERFORM DAILY MAINTENANCE

This message will be printed a the end of a sample report when cleaning or condi-

tioning have not been performed within the last 24 hours. This message is printed
only. Perform Daily Maintenance to clear this message.
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REPLACE FLUID PACK

When the monitored fluid level inthe ISE SnapPak™ reaches 5% remaining,
the andyzer will print REPLACE FLUID PACK a the end of each sample
report. This messageis printed only. Replace the ISE SnapPak™ fdlowing
the ingtructions outlined in the Operator Manud.

To maximize the life of the ISE SnapPak™, continue running the andyzer until
aSTANDARD A NOT DETECTED messageisdisplayed. Thiswill
ensure that the ISE SnapPak™ is completely depleted before replacement.

CHECK TEMPERATURE (9140/9180/9181 only)

On the 9140/80/81 models, the andyzer will display CHECK
TEMPERATURE at the end of each measurement, if the temperature
measured is out of range (10.0°C to 40°C). The temperature sensor is located
in the right side dectrode holder.

Possible causes and remedies:

. Ensure that the sample sensor cable is securdly plugged in.

. Check whether room temperature is within specified limits
(15°C to 32°C/ 60°F to 90°F).

. Perform temperature adjustment procedure.

. Replace SBC board or right side electrode holder.

VALVE OVERTEMP! CHECK VALVES

In case one of the valve solenoids overheats, the message VALVE
OVERTEMP! CHECK VALVES will be displayed. Each solenoid
incorporates a thermo-fuse, which will reset automatically.

Possible causes and remedies:

. Turn power off for at least one hour.

. Check fuse F3 (24V).

. Check whether room temperature is within specified limits
(15°Cto 32°C/ 60°F to 90°F).



ERROR: UPPER NEEDLE SENSOR

If probe movement to the upper position is not detected within a certain time
period, the above message is displayed.

Possible remedies:
» Check for foreign materia that may prevent the probe from moving fredly.

e Contact AVL for technicd assstance.

ERROR: LOWER NEEDLE SENSOR

If probe movement to the lower position is not detected within a certain time period,
the above message is displayed.

Possible remedies:
» Makeaurethefill port isingtaled correctly.
» Check for foreign materia that may prevent the probe from moving fredly.

e Contact AVL for technicd assstance.

WHEEL MISSING OR SAMPLER DEFECT

During the homing sequence, the sampler checks for the sample whed! to be
present.

Possible remedies:
* Make surethe whed is present and seated correctly.
* Replace sample whed.

* Replace sampler.
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SAMPLER JAMMED OR DEFECTIVE

The andlyzer checks for correct movement of the sample whed. If the sample
wheel does not move at the expected speed, the above error

message is displayed.

Possible remedies:

»  Check for obgtructions preventing the sample whed from moving fredy.

* Replace sampler.



6  Adjustments

The 9120, 30, 40, 80 and 81 Analyzers have been designed to require minimal
electronic adjusment. The sample sensor circuit may require adjusment following a
change of the sample sensor or during routine troubleshooting.  The temperature
adjustment is active only for models 9140/9180/9181 and requires the temperature
adjustment test plug for correct calibration of the temperature circuit.

6.1 Sample Sensor Adjustment

Sdect TEST SAMPLE SENSOR inthe SERVICE FUNCTIONS menu
which will digplay the current sample sensor setting. Adjust R93 Sample Sensor
Adjust located at the top of the ISE SBC card to avalue of 100. Press YES to
turn on perigatic pump and ensure displayed vaue remains constant.

Raise sample door and aspirate clear fluid (e.g. water). Displayed reading should
now be 150 or grester.

Note: R93 can be accessed through the rear cover vent slot and is located at
the top center on the circuit card.

6.2 Temperature Adjustment (9140/9180/9181 only)

Sdect AMPLIFIER TEST inthe SERVICE FUNCTIONS menu which will
display the current amplifier voltages. PressNO twice to display the temperature
voltage and actua temperature display. Unplug the sample sensor and fit the
Temperature Adjusment Test Plug in place of the sample sensor plug. Adjust R54
located on the SBC Board for adigplay of 3000mV. Unplug the Temperature
Adjustment Test Plug and fit the sample sensor connector to display the actud
temperature of the measuring chamber.

Due to the devated temperature ingde the andyzer, it isnormd for the
displayed temperature to be severa degrees C higher than the actua room
temperature.

If no Temperature Adjustment Test Plug is available, place a qudity thermometer
(preferably mercury) next to the right Side dectrode holder. With the front door
open, wait gpprox. 10 min. Then adjust the displayed temperature to match the
reading on the thermometer.
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SBC PCB - POWER SUPPLY - 9120, 30, 40
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SBC PCB - VALVE DRIVERS - 9120, 30, 40
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SBC PCB - PUMP MOTOR DRIVER / DOOR DETECT - 9120, 30, 40
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SBC PCB - INPUT AMPLIFIERS - 9120, 30, 40
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SBC PCB - TEMPERATURE CIRCUIT - 9120, 30, 40
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SBC PCB - ANALOG SELECTOR AND A/D CONVERTER - 9120, 30, 40
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SBC PCB - MICROPROCESSOR - 9120, 30, 40
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SBC PCB - PRINTER/ DISPLAY DRIVERS - 9120, 30, 40
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PRINTER DAUGHTER PCB - 9120, 30, 40, 80, 81
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LAMP PCB - 9120, 30, 40
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DISPLAY DAUGHTER PCB - 9120, 30, 40
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SYSTEM INTERCONNECT - 9180, 81

TT 10 2 199us[o66T L Aen e 1eq

o ST0SAzZ a
NTH lagqunN  juaunosoglaz IS

0816 AQYvOd N WA D ILWMAIHOS

21111
0v0ov -285 (¥Ov)

9.,00€ ® 16108 ‘| |amsoy
14n0D | |9SUBA €€ E)
'dioD 214 11U8 195 NV g

0000 -7€ -00€ MO 0000 -¥€ -00€ WD _
vE P——OAVZ+ ve p—x
€€ p——O0ON €€ p—Xx GO T
2€ b—x zg b—X GANGN
oE h3 7 DEUONAN] 3y 17 TouINOD
6¢ Odaldn > SN 1 0d1INOO 62 OO AS] WS INVHOIN S1d3aN
37avL NanL CE—
8¢ NIIONET] 8¢
5 5% L laal
sz 9z ONVZ+ - 70
sz = ot s b— RyNS IZ olaa
ve p—X " \N\F000N ve N3SS]
= Foo £ ===
2z p—x ze S3A
Tc __ 1z 5
0 pb—— IO X oz -
6T ETeER]| 6T d
81 [ESTEE] 8T .
T ES T s
9T < g3SvHd| 9T d
ST VYISYHd | ST S .
vi R ENNILY T X VIRIV
€T +INTVA| €T d NIds id] a3 HS 3HL 1V d3.1O3INNOD ANV
zT - AN 51 ATV IA IGNT NS | ANDITAYS
[ — 1T <_-ISN 1 V1vd FION
0T b———— < O3AWAl o1 1SYHINGS] RW
EOLOAE, =  —=AA 010303 s TaNaL
Gdr- L pb—x - L EREITAS
grsdrb-r3z 9 VA TVA evdl-(32 | g ECERERELTS
[ -dN31H3/0 > ———0
@Ay H SELHINO sOL03 L, 3 On "
T-GdC-03Z £ ° +NV'T T-vdc-raz | SR O°OA
¢ Jw i
Sdar Sar

aadvod dAV'

¥ -T90GV. dAV
MIHOS MIHOS

advod AVIdS |[d

z Zz z Z]
30T 0T <ot <ot
8064 0 L0 D0o6d &o6d
T

Z-sat MeSY) T -2a1t merET) dega R ; .
Niceesy 5 =
SI4} 4 T
INOzEesd} L
g
S5 > o 2z vogg,
e w | Qo PR =k
T-0592 T T E30] 7 == e
zee -sd = g2t
T ™S
zdt
20N
HA0TZa ANNOHED INTFLSAS 103713S FOVIONV1
o1g
oty
68
6v
g
8y
.9
A4
EST £208-05-60 X3TON HL M SILWN
sg
xaon
24 - anos 020t -09 -92
aENELSVAL < -9
Z2-TdC -1S47 & ¥.10q anod z
Z4aNTLSV: cg < AV 0 zoed
i) (24 -1 T aov 2T
T-TdC-1S47 LRSS 1 COOMIN = 0 Toed
Tdr anea aea Z T
0 ‘0oed
31N [Hdd

d3Lvdvdas 39 OL SANNOED MOTTV OL IdV ASHL
1S IX3 ATTIVO ISAHd 1ON Od €064 -006d

88



SBC PCB - POWER SUPPLY - 9180, 81
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SBC PCB - VALVE DRIVERS - 9180, 81
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SBC PCB - PUMP MOTOR DRIVER/DOOR DETECT - 9180, 81
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SBC PCB - INPUT AMPLIFIERS - 9180, 81
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SBC PCB - TEMPERATURE CIRCUIT - 9180, 81
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SBC PCB - ANALOG SELECTOR AND A/D CONVERTER - 9180, 81
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SBC PCB - MICROPROCESSOR - 9180, 81
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SBC PCB - PRINTER/ DISPLAY DRIVERS - 9180, 81
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SBC PCB - FLUID PACK DETECTOR - 9180, 81
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LAMP PCB - 9180, 81
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8  Parts List
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MAIN ASSEMBLY FRONT

Item Part Description

1 YB5005 SLEEVE: BLACK ELECTRODE HOLDER

2 BP5008 DOOR: ISE FRONT COMPLETE (OLD COLOR)
2 BP5084 DOOR: ISE FRONT COMPLETE (NEW COLOR)
3 BP5005 NEEDLE UNIT: COMPLETE MECHANISM

4 RE5018 TRAY: ISE ELECTRODE

5 BP5009 MODULE: ELECTRODE HOLDER - 9120, 30
5 BP5188 MODULE: ELECTRODE HOLDER - 9180

5 BP5035 MODULE: ELECTRODE HOLDER - 9140

6 BP5004 MODULE: ISEPRINTER

7 RES016 TRAY: ISE PRINTER PAPER

8 BP5012 TUBE SET: ISE COMPLETE - 9120, 30, 40

8 BP5193 TUBE SET: ISE COMPLETE - 9180

9 BP5027 TUBE SET: PERISTALTIC PUMP

10 BP0087 CLAMP: PRESSURE PIECE VALVE TUBING
11 Y A0296 CAP: SOLENOID VALVE LOCK

12 ZB5012 LABEL: 91XX PAPER INSERTION DIAGRAM
12 ZB5129 LABEL: 9180 PAPER INSERTION DIAGRAM
13 ZB5007 LABEL: 9120 ELECTRODE HOLDER

13 ZB5009 LABEL: 9130 ELECTRODE HOLDER

13 ZB5027 LABEL: 9140 ELECTRODE HOLDER

13 ZB5124 LABEL: 9180 ELECTRODE HOLDER

14 DS5004 SCREW: ALLEN HEAD 8-32 X .625

15 DZ5002 WASHER: #8 STAINLESSFLAT

16 ZB5001 LABEL: SAMPLE SENSOR CABLE

17 ZB5015 LABEL: ELECTRODE LIGHT WINDOW

18 ZB5005 LABEL: AVL 9120 OVERLAY

18 ZB5006 LABEL: AVL 9130 OVERLAY

18 ZB5025 LABEL: AVL 9140 OVERLAY

18 ZB5123 LABEL: AVL 9180 OVERLAY

19 ZB5024 LABEL: PAPER TEARBAR
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MAIN ASSEMBLY REAR

ltem Part Description

1 BP5013 PANEL: ISE BACK COMPLETE (OLD COLOR)
1 BP5083 PANEL: ISE BACK COMPLETE (NEW COLOR)
2 BB5005 PC CARD: ISE SBC COMPLETE 9120/9130

2 BB5006 PC CARD: ISE SBC COMPLETE 9140

2 BB5015 PC CARD: ISE SBC COMPLETE 9180

3 US3059 PROGRAM SET: 9120 ENGLISH

3 US3060 PROGRAM SET: 9130 ENGLISH

3 US3061 PROGRAM SET: 9140 ENGLISH

3 US5010 PROGRAM SET: 9180

4 BB5007 PC CARD: ISELAMP - 9120, 30, 40

4 BB5014 PC CARD: ISELAMP-9180

5 BP5007 SOLENOID: COMPLETE ISE

6 BP5002 MOTOR: ISE PERISTALTIC PUMP

7 BB5002 PC CARD: ISEDISPLAY COMPLETE - 9120, 30, 40
7 BB5016 PC CARD: ISE DISPLAY COMPLETE - 9180

8 RE5025 SPACER: 50 DEGREE

9 DS5005 SCREW: #6 X .625"

10 DZz0488 WASHER: LOCK M4

11 EU1019 CONNECTOR: GROUND LUG

12 DS5006 SCREW: #6 X .375"

13 BP5003 PUMP ROLLER: ISE PERISTALTIC PUMP

14 DS5001 SCREW: 6-32 X .312"

15 DS5006 SCREW: #6 X .375"

16 DZ5000 WASHER: FLAT

17 DS5006 SCREW: #6 X .375"

18 DS0970 SCREW: PUMP MOTOR MOUNTING

19 DS5002 SCREW: SOLENOID VALVE MOUNTING

20 YB5002 SPRING PROBE: ELECTRODE CONNECTOR
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ELECTRODE HOLDER ASSEMBLY

Item Part Description

0 BP5009 MODULE: ELECTRODE HOLDER COMPLETE ASSEMBLY
9120/9130

0 BP5035 g/ll(zg)ULE: ELECTRODE HOLDER COMPLETE ASSEMBLY

0 BP5188 g/llg(g)ULE: ELECTRODE HOLDER COMPLETE ASSEMBLY

1 BPO171 ELECTRODE HOLDER: LEFT SIDE ASSEMBLY

2 BP5010 HOLDER: ISE RIGHT ELECTRODE 9120/9130

2 BP5036 HOLDER: ISE RIGHT ELECTRODE 9140/80

3 RE5019 HOLDER: BASE ISE ELECTRODE

4 DS0970 SCREW: PHILLIPS M4x16

5 DA0156 O-RING: ELECTRODE SEAL

6 ZB5007 LABEL: 9120 ELECTRODE HOLDER

6 ZB5009 LABEL: 9130 ELECTRODE HOLDER

6 ZB5027 LABEL: 9140 EL ECTRODE HOLDER

6 ZB5124 LABEL: 9180 ELECTRODE HOLDER
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NEEDLE UNIT ASSEMBLY

Item Part Description

0 BP5005 NEEDLE UNIT: COMPLETE MECHANISM

1 RE5011 PLATE: ISE NEEDLE UNIT RIGHT MOUNTING
2 RES5010 PLATE: ISE NEEDLE UNIT LEFT MOUNTING
3 RE5012 HOLDER: ISE NEEDLE UNIT PROBE

4 RE5014 GEAR: ISE NEEDLE UNIT

5 BP5018 LIGHT GATE: ISE NEEDLE UNIT COMPLETE
6 RE5029 PLUNGER: ISE NEEDLE UNIT

7 Y B5001 SPRING: ISE NEEDLE UNIT

8 RE5028 ROD: |ISE NEEDLE UNIT

9 RES5009 FLAP. ISE NEEDLE UNIT

10 BP5006 PROBE: ISE COMPLETE

11 BP9043 FILLPORT: ASSEMBLY

12 YA9023 PLATE: FILL PORT MOUNTING

13 | DS5006 SCREW: #6 X 0.375"

14 DS5000 SCREW: #6 X .312

15 Dz0478 WASHER: FLAT M3

16 SS5003 TUBING: 3/8'0OD X 1/4"ID CLEAR SILICON

17 Y B5006 RUBBER STOP. ISE NEEDLE UNIT
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REAR PANEL ASSEMBLY

Item Part Description

0 BP5013 PANEL: ISE BACK COMPLETE (OLD COLOR)
0 BP5083 PANEL: ISE BACK COMPLETE (NEW COLOR)
1 BP5030 COVER: PAINTED ISE REAR (OLD COLOR)
1 BP5081 COVER: PAINTED ISE REAR (NEW COLOR)
2 BN5000 MODULE: SWITCHING ISE POWER SUPPLY
3 BK5000 RECEPTACLE: AC POWER WITH CABLE

4 EUS5004 HOLDER: 2 POLE ISE FUSE

5 EV0044 FUSE: 1.6A SLOW

6 NS0025 SCREW PLASTIC TAPING

7 DS5000 SCREW: #6 X .312

8 EU1019 CONNECTOR: FASTON 6.3

9 BK5001 CABLE: DC ASSEMBLY

10 BK5012 CABLE: GROUND ASSEMBLY
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FRONT DOOR ASSEMBLY

ltem Part

Description

N N R O O

BP5008
BP5084
RES5008
ZB5002
ZB5125

DOOR: ISE FRONT COMPLETE (OLD COLOR)
DOOR: ISE FRONT COMPLETE (NEW COLOR)
WINDOW: |ISE FRONT DOOR

LABEL: 91XX ISE TUBING DIAGRAM

LABEL: 9180 ISE TUBING DIAGRAM
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9 Interface Specifications

9.1 Interface Information

The AVL 9120, 30, 40, 80 and 81 anayzers are equipped with a standard
serid interface output.  This interface output is intended to be used with
gandard commercidly avalable computer systems.

The data transmitted through the seria interface port employs the ASCII code.

The serid interface is terminated on the rear cover with a 9-pin male DB-9
connector.

The dgnd leves are as follows

- Binary 1 =-12V to -3V
- Binary 0 = +3V to +12V

Two stop hits follow the eight data bits to complete the 10 bit word.
The baud rate is set at 9600 Baud fixed.

The maxima recommended cable length is 40 fedt.

The pin assgnment is as follows

pin 1..sample ground...GND
pin 2..receive data...RxD
pin 3..send data.......TxD
pin 4..NC

pin 5..sgna ground..GND
pin 6..NC

pin 7..RTS

pin 8..CTS

pin 9..NC

(NC=Not Connected)
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Software

The patient sample data is sent at the end of each measurement, the calibra-
tion report is sent a the end of each calibration.

The interface is dways on, independent of the printer settings, the data is
dways sent.

Note: The arrow up (e.g. out of normal range) is sent asHEX 18 (- ), the
arrow down as HEX19 (' ) and the ° (degree) is sent as HEX1A (® ).

9.2 Example Data String Information
Automatic Calibration Report

sx*  AVL 9130 *crerlfELECTROLYTE 1SEcrerlfO3JAN92
10:51crerlf* CALIBR REPORT*crerlfererlfDailyMaintenancecrcrlf
Performed Last: crcrlf02JAN92 10:35crcrlfererlf

Standard AcrcrlfNa = -112mV (3)crcrlfK = -1392mV (3)

crarlfCl = -106mV (3)crerlfererlfDifference A-Bererlf

Na = 1402mV ()cr crlfK =1032mV ( )crerlfCl = -1006mV ()
crerlfererlfFluid Pack:crerlf6 8% Remainingcrerlfererlfex

Serum Sample Report

sx*  AVL 9130 *crerlfELECTROLY TE 1SEcrerlfO3JAN92
10:59crcrlfcrerlf Name: ... crerlf ... crerlfSample:
SERUMcrcrlfererlf Sample No.13 crerlfererlfNa=  159soh mmol/LererlfK
= 54 mmal/LcrerfCl=  122s0h mmol/Lererlfererlf*PERFORM DAILY
*crerlf*MAINTENANCE ! *crerlfererlfex

9.3 Data Link Information(9180/9181 only)

The data link with the AVL Compact 2/3 blood gas andyzer dlows to
combine ISE results with pH/blood gas results on one printout. If Ca™ is
activated on the 9180/9181, a pH-corrected Ca™ vadue will be cdculated
and printed on the combined sample report.

For connection of the 9180/9181 andyzer to the Compact 2/3 andyzer, the
optiona Interface Kit (BP5202) is required. To ingdl the kit, first turn
both ingtruments off. Connect the interface filter provided in the kit to the
RS232 port on the 9180/9181. Then connect one end of the cable to the
interface filter, the other end to the COM 2 port on the Compact 2/3. On
the Compact 2/3, sdlect 9180 under the COM?2 interface options.

See Compact 2/3 Operator's Manua for details.



