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Instala éni pFirucka SONOCHECK ABDO05

1 Uvod
1.1 VSeobecné pokyny

Dékujeme, Ze jste si vybrali detektor bublin fady SONOCHECK ABDO05.

Doporucujeme dobie se seznamit se vSemi funkcemi a instalaci snimac¢d SONOCHECK ABD05
pred jejich pouzitim. Tento manual je soucasti dodavky snimacl a proto by mél byt skladovan v
dosahu obsluhy snimace.

Zkontrolujte veSkeré nesrovnalosti ve Vasi dodavce. V pfipadé poskozeni zasilky informujte
dopravce a sou¢asné zaslete zpravu na SONOTEC s.r.o., Absolonova 826/49, 624 00 Brno.

1.2 Pouzité symboly

Nebezpeci nebo zvlasté dulezité informace jsou oznaceny nasledujicim zplsobem:

SONOCHECK ABDO05

2 Bezpeénost

2.1 Kvalifikace uzivatele

Instala éni pFirucka

| & WARNING |

SONOCHECK ABDO05 smi byt instalovan a provozovanand uZivatelem,
ktery si precetl a porozumnél této instala¢ni pfirucce.

Ujist éte se, Ze jste porozumn éli vSem bezpe €nostnim pokyn Gm nize
uvedenym a specialnim omezenim pro pouziti ve zdrav  otnictvi! (viz
pfislusna kapitola)

Nikdy nem éiite nastaveni snima €e predtim nez jste ulozili nastaveni s
pomoci programu ABD-Monitor.

A DANGER Varuje pred bezprost fednim nebezpe ¢im vysokého rizika. Pokud nebude
riziko odstranéno, pak to muze vest ke smrti nebo vdznému poranéni.

A WARNING Varuje pred pravd épodobn é bezprost fednim nebezpe €im stfedniho
rizika. Pokud nebude riziko odstranéno, pak by to mohlo vest ke smrti nebo
vaznému poranéni.

A\ CAUTION Varuje pfed nebezpe €im nizkého rizika. Pokud nebude riziko odstranéno,
pak by to mohlo vest k mirnému nebo stfednimu poranéni.

ATTENTION Varuje pred nebezpec¢im. Pokud nebude riziko odstranéno, pak by to
mohlo vest k materialovym Skodam.

POZNAMKA!
‘ Tento symbol poukazuje na duleZitou informaci.

SONOTEC %

2.2 VSeobecné bezpe €nostni pokyny

SONOCHECK ABDO05 odpovida nejmodernéjSim soucasnym pozadavkim na bezpecénost.
Vyrobce ucinil vSe, aby zarucil bezpe¢nou funkci snimace. UZivatel musi ucinit takova opatrent,
aby spolehlivost snimace nesniZzoval. Zafizeni bylo pfed dodavkou testovano a dodano jako
spolehlivé pracujici. Plati nasledujici bezpec¢nostni pravidla:

Néspravna instalace a poufitt SONOCHECK ABDO05 muze predstavovat

riziko pro uzivatele a pacienta (v pfipadé zdravotnické aplikace

% Integréator je zodpovédny za pravni soulad instalace SONOCHECK
ABDOS5.

% SONOCHECK ABDO5 smi byt provozovan pouze se zdroji napajeciho
napéti v rozsahu uvedeném v technickém listu.

% Provozovani a skladovani SONOCHECK ABDO05 mimo teplotni rozsah
uvedeny v technickém listu neni povolen.

% SONOCHECK ABDO5 se nesmi ponoit do kapaliny.

% SONOCHECK ABDO5 smi byt vystaven pouze minimalnimu riziku
mechanického poskozeni. V opaéném pfFipadé musi byr snimace
chranén pred oklnimi vlivy. Zabrarite vysunuti nebo tornimu namahani
hadi¢ky v prabéhu prace snimace.

% Snimac by mél byt udrzovan v gistoté.

& V pripadé viditelného poskozeni musi byt SONOCHECK ABD05
odstaven z provozu.

% Poudro snimace se nesmi otevirat.

% Nastaveni snimace Ize ménit pomoci ABD Monitor. Pfed pouZitim si
prectéte prislusnou dokumentaci. Nikdy nemérite nastaveni, pokud si
dfive neuloZzite ptvodni nastaveni.

Pri pouziti ve zdravotnické aplikaci (MDEV) si prectéte kapitolu 6.

SONOTEC %
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3 Popis snima ée 3.3 M&fici princip a funkce
3.1 Predpokadané pouziti Pro méfeni je pouzit ultrazvukovy princip, zaloZzeny na kratkych vysokofrekvenénich pulzech.
Pokud je v hadi¢ce kapalina, pak ultrazvukprojde pres hadi¢ku k pfijimaci.
SONOCHECK ABDO5 je urgen k detekci vzduchu a bublin nebo pény v pruznych plastovych Intenzita ultrazvuku vysilaného do hadicky je tak mala, Ze nemiZze zpUsobit Zadny biologicky
hadi¢kach plnénych kapalinou. Ve zdravotnickych pfistrojich je snimaé je uréen k prevenci Gcinek. Testy byly provedeny na ruznych kapalinach véetné lidské krve.

infuse vzduchu do krve pacienta coz by vedlo k ohrozeni jeho Zivota.

Snima¢ nema zadny kontakt s méfenou kapalinou a je vhodny pro pouZiti s jednordzovymi
hadickami.

A P
SONOCHECK ABDO5 je navrzen jako soucastka pro instalaci do stroju a pfistroje napf. Injekéni h\‘ . Pouzdro snimae s integrovanou elektronikou

pumpy, dialyzaéni pumpy.

Nespravné a nepovelené pouziti snimace je zakdzano a SONOTEC Ultraschallsensorik Halle
GmbH (SONOATEC s.r.0.) nenese zadnou odpovédnost za Skody vzniklé, véetné Skod tretim
stranam.

Piezo-keramika (Vysilac)

Detekovana vzduchova bublina

Hadi¢ka naplnéna kapalinou

3.2 Konstrukce snima €e Ultrazvukovy signal [symbolizovany modrou vinovkou]

Presné rozméry snimade zavisi na praméru hadicky, tvrdosti hadi¢ky a rovnéz na kapaling Piezo-keramika (Pfijimac)

dopravované hadi¢kou. K dispozici jsou nasledujici provedeni (na dotaz):

« Pravouhlé provedeni

N
Z

e Kruhové provedeni

Periodicky je zaznamenana minimalni hodnota amplitudy pfijatého signalu.

Bubliny v profile kapaliny proudici hadickou znamenaji vyznamné zeslabeni ultrazvukového
signalu. Bublina vyskytujici se v méfici cesté signalu znamend, Ze amplitude ultrazvukového
signalu na pfijimaci vyrazné poklesne oproti stavu, kdy ultrazvuk prochazi pouze kapalinou —
velikost poklesu signalu zavisi na velikosti detekované bubliny.

Integrovana elektronika snimace vyhodnoti pfijaty signal a nastavi odpovidajici vystup snimace.

Snima¢ obsahuje 3 LED diody s barvou ¢ervenou, zelenou a modrou na spodni strané kanalku
pro indikaci stavu méfeni. Tyto LED diody |ze volné konfigurovat.

SONOTEC # SONOTEC #
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4  Rozhrani a vystupy
Konfigurace snimace miZze byt nastavena podle pozadavk( zakaznika. Napfiklad vystup lze
nastavit jako spinaci nebo jako sériovou linku.

Nastroj k nastaveni konfigurace snimace je k dispozici jako volitelné pfislusenstvi (ABD
Monitor).

4.1 Vystup ABD-OUT

Vysledek detekce bubliny je prfedan do fidiciho systému v zavislosti na nastaveni parametri
snimace ‘interface mod’, bud jako:

» Spinaci vystup (default — tovarni nastaventi)

« Sériovy vystup s opakovaci periodou 1 ms

e Pulzni Sitkové modulovany signal (PWM), perioda signalu 1 ms
4.2 Specifikace vystupu a tovarni nastaveni (“defau It settings”)
Tovarni (default) nastaveni vystupu ABD-OUT je spinaci vystup s nasledujici specifikaci:

Podminka Signal na vystupu LED
(H/L: TTL vystup)

Vzduch/bublina H Cervena
Kapalina L Zelena
Interni chyba (self-test) H Modra

4.3 Vstup ABD-IN

Snimac je osazen vstupem ABD-IN. Ten se pouZiva jako sériovy vstup pro fizeni snimace a pro
servisni zaleZitosti. Tento vstup lze pouzit jako binarni vstup pro spusténi ‘Bubble Test'.

SONOTEC #
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4.4 Sériové rozhrani (UART)

Snimac je osazen portem UART, ktery je propojen k ABD-OUT jako Tx a ABD-IN jako Rx.
Tovarni (“default”) nastaveni UART portu:

Komunikaéni rychlost 115,200 kBaud / 1 stop bit / no parity / no handshaking.

Nezavisle na ‘interface médu’ snimace, port UART je vzdy povolen

e vzdy 1 sekundu po zapnuti napajeni nebo po restartu
e vboot médu.

SONOTEC #
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5 Interface mody 5.2 Interface mod O (default)

Konfigurace Vstupd/Vystupl snimace zavisi na nastaveni parametru ‘interface mod. Tento Vystup je konfigurovan jako spinaci, vstup jako sériovy.
parametr mize byt libovolné nastaven pomoci programu ABD Monitor.

. ‘Bezpecny stav ’ snima ée Vystup ABD-OUT = H.
5.1 Prehled interface méd
V nastaveni snimace je mozno vyuzit nasledujici interface mody: Tovarni (default) nastaveni vystupu ABD_OUT (muZe byt zménéno):
Méd Popis vystupu Popis vstupu Poznamka Udalost / Priorita Signal na ABD-OUT
Operating mode
0 Spinaci vystup Sériovy vstup Tovarni “default”
nastaveni Kapalina Low L
1 Sériovy vystup, kratky  Sériovy vstup Vzduch / Bublina Medium H
protokol pro méfeni
velikosti bublin Interni chyba High H
(self-test)
2 Sériovy vystup, Sériovy vstup
dlouhy protokol pro Z&vazna porucha Highest H
servis a diagnostiku (watchdog)
3 Sériovy vystup, Sériovy vstup Pouze pro servis. Start procedure - H
dialogovy méd Nevhodné pro bezpe¢né after power on or Note: After ‘Init Interval’ the ‘Initial Test’ will be
aplikace. reset (approx. 1 s) performed. This includes test routines for checking
output ABD-OUT. Level of output will change several
4 Spinaci vystup Digital test signal to times.
generate ‘Bubble Test’,
Low active Boot mode - UART Tx
Note: Serial data are transmitted on demand.
5 Spinaci vystup Digital test signal to In inactive state = H
generate ‘Bubble Test’,
High active
6 Pulzni Sitkové Digital test signal to
modulovany vystup generate ‘Bubble Test', Vstup je konfigurovan jako jako sériovy vstup portu UART. Snimaé ¢te sériové piikazy.
Low active
7 Pulzni Sitkové Digital test signal to
modulovany vystup generate ‘Bubble Test, To reach a high level of safety it is essential, that the output is checked
High active during operation with filled tubing. This can be achieved by periodically
sending the command CmdBubbleTest.
8 Pulzni Sitkové Sériovy vstup

modulovany vystup

SONOTEC # SONOTEC #



Instala éni pFirucka SONOCHECK ABDO05

Interface méd 1/ 2

Interface moédy 1 nebo 2 se pouzivaji, pokud je potfeba informace o velikosti bubliny.

V obou médech je vystup nastaven jako sériovy, vstup je nastaven jako sériovy.

Interface méd 1:

KaZzdou milisekundu je odeslana sekvence 3 bytu, které obsahuji informaci o velikosti bubliny.
Interface méd 2:

Kazdou milisekundu je odeslana sekvence 5 bytl, které obsahuji informaci o velikosti bubliny a
dal$i namérena data.

The start pattern and the CRC guarantee that the signal sequence is interpreted accurately.

‘Bezpeény stav’ ‘Safe State’ je definovan jako jeden z nasledujicich stava:
snima ée % ABD-OUT = staticka High nebo staticka Low Grovén
% Hodnota odesilanych dat je 240 (bublina nebo chyba méfeni) nebo 241
(chyba snimace).
Poznamka: toto je tovarni nastaveni, kody Ize konfigurovat.

Odesilana sériova data Ize nastavt pomoci parametrd. Default nastaveni je:

Udalost / Priorita Data na ABD-OUT (Tx portu UART)
Operating mode

Kapalina Low 0...239,
umérné k velikosti bubliny

Vzduch / Bublina Medium 240

Interni chyba High 241

(self-test)

Serious fault Highest Static High

(watchdog)

Start procedure - High

after power on Note: After ‘Init Interval’ the ‘Initial Test' will be

(approx. 1 s) performed. This includes test routines for checking output

ABD-OUT. Level of output will change several times.

Boot moéd - UART Tx
Note: Serial data are transmitted on demand.
In inactive state = High

SONOTEC #
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To check the sensor functionality, the serial command CndBubbl eTest can be used.

Event Liquid ; Bubble  Liquid
1 |
ca. 520ps,
Input
ABD-IN
@ 1.2ms
Qutput
ABD-OUT

-~
0] ®
1 Response Time Bubble: max. 2ms

2 Response Time Serial Command: max. 2ms
3 Serial Command CmdBubbleTest (5 cycles)

el

Interface méd 3

Vystup je nastaven jako sériovy, vstup je nastaven jako sériovy. Inferface mod 3 je uréen pouze
pro servisni Ucely.

In this mode the sensor works in dialog mode. Information and data are only sent on request by
the machine. The interface mode 3 is not suitable for bubble detection in real time.

SONOTEC #
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5.5 Interface moéd 4/5 Operating Mode Specification of Input ABD-IN

Vystup je nastaven jako spinaci, vstup je nastaven jako testovaci Normal Mode The input is configured as test input to release a ‘Bubble Test'.

‘Bezpeény stav’  Interface Mode 4: Output ABD-OUT = High Interface Mode 4: Low-active pulse

snima ¢e Interface Mode 5: Output ABD-OUT = Low Interface Mode 5: High-active pulse

For the duration of active pulse the sensor simulates a bubble.
The output will react accordingly, and the machine can check the

outputs.
The assignment to events can be configured by parameters. Default settings are: The min. pulse width is 300 ps.
Start Mode The input is configured after power on or after restart during ‘Init
Udalost / Priorita Signal na ABD-OUT Interval’ as serial input Rx of the UART. The ‘Init Interval’ takes
Operating mode approx. 1 s. During this period the sensor reacts to all commands. In
such a way the boot mode can be started in every sensor
configuration.
Interface Interface Mode 5
Mode 4 Boot Mode UART Rx
T - Note: Serial data are transmitted on demand.
Liquid Low Low High In inactive state = High
Air / Bubble Medium High Low
Internal error High High Low
(self-test)
Serious fault Highest High High Event Liquid , Bubble Liquid
1
(watchdog) Note: If the ‘Bubble Test is applied,
this state could be reliably recognized
as fault by the machine.
Input
Start Mode - High ABD-IN nijin. 300ps
Note: Note: After ‘Init Interval’ the ‘Initial Test' will be
performed. This includes test routines for checking
g;tg;ltABD—OUT. Level of output will change several Output
) ABD-OUT
Boot mode - UART Tx
Note: Serial data are transmitted on demand. = = o oy
. . : 1 2
In inactive state = High @ @ @ ®
1 Response Time Bubble: max. 2ms
2 Response Time Input: max. 2ms

A WARNING To reach a high level of safety it is essential, that the output is checked
during operation with filled tubing. This can be achieved by periodically
performing the ‘Bubble Test'.

SONOTEC # SONOTEC #
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5.6 Interface méd 6/ 7

SONOCHECK ABDO05

Vystup je nastaven jako PWM, vstup je nastaven jako testovaci.

‘Bezpeény stav’ The ‘Safe State’ is defined as one of the following states:
snimace % ABD-OUT = static High or static Low

% The modulation of PWM output is set to the default values for bubble
(80 %) or fault (90 %).

Note: The values are configurable.

The output signal can be configured by parameters. The default settings are:

Udalost / Priority
Operating mode

Signal na ABD-OUT

Liquid / small Low PWM signal: 20 ... < 80 %, proportional to the bubble
bubbles size
Air / Bubble Medium 80 %
Internal error High 90 %
(self-test)
Serious fault Highest Static High
(watchdog)
Start Mode - High
Note: After ‘Init Interval’ the ‘Initial Test will be
performed. This includes test routines for checking output
ABD-OUT. Level on output will change several times.
Boot mode - UART Tx
Note: Serial data are transmitted on demand.
In inactive state = High
SONOTEC %

SONOCHECK ABDO05

Operating Mode

Specification of Input ABD-IN

Instala éni pFirucka

Normal Mode

The input is configured as test input to release a ‘Bubble Test'.

Interface Mode 6: active low pulse

Interface Mode 7: active high pulse

For the duration of the active pulse the sensor simulates a bubble.
The output will react accordingly and the machine can check the

outputs.

The min. pulse width is 300 ps.

Start Mode

The input is configured after power on or after restart during ‘Init
Interval’ as serial input Rx of the UART. The ‘Init Interval’ takes
approx. 1 s. During this period the sensor reacts to all commands. In
such a way the boot mode can be started in every sensor
configuration.

Boot Mode

UART Rx

Note: Serial data are transmitted on demand.

In inactive state = High

To reach a high level of safety it is essential, that during operation the output is checked with a
filled tubing. This can be achieved by periodically performing the ‘Bubble Test'.

Small Bubble
Event Liquid ,Bubble Liquid (v Ligud | Fault
1 I 1t b= -
min. 300us
Input
ABD-IN
Output 120% 180% |20%|80% 120% 130% [20% 190%
[oJioJioJie] 2
5
Decoded olal2lo|olelelolslsdole
S5|5|28|8|5|2|L2|5(5(1B|5[35|E |
s R EHHEEE S HEIHE
J|Jd|o|a|d|oa|o|d3 358 3|3 w|w

1 Period of PWM = 1ms

SONOTEC #
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SONOCHECK ABDO05

Interface méd 8

Vystup je nastaven jako PWM, vstup je nastaven jako sériovy

‘Bezpeény stav’ The ‘Safe State’ is defined as one of the following states:
snima ce % ABD-OUT = static High or static Low
% The modulation of PWM output is set to the default values for bubble
(80 %) or fault (90 %).
Note: The values are configurable.

The output signal can be configured by parameters. The default settings are:

Udalost / Priorita Signal na ABD-OUT
Operating mode

Liquid Low PWM signal: 20 ... < 80 %, represents bubble size

Air / Bubble Medium 80 %

Internal error High 90 %

(self-test)

Serious fault Highest Static High

(watchdog)

Start Mode - High
Note: After ‘Init Interval’ the ‘Initial Test will be
performed. This includes test routines for checking output
ABD-OUT. Level on output will change several times.

Boot mode - UART Tx

Note: Serial data are transmitted on demand.
In inactive state = High

The Input is configured as serial input of the UART. The sensor is able to react to serial
commands.

To reach a high level of safety it is essential, that the output is checked during operation with
filled tubing. This can be achieved by periodically sending the command CmdBubbleTest.

SONOTEC #
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Bezpe €nostni pokyny pro pouZiti ve zdravotnich p  Fistrojich

For the use in medical devices (MDEV) special regularities apply. The following information and
instructions partly refer to the previous chapters. Please make sure, that you have read and
understood the description of the interface and the interface modes.

The sensor offers different features to ensure a high level of patient safety:
% Fail-safe architecture, incl. self-test procedures and ‘Initial Test’
% Secured data transmission via serial interface or PWM
% Switching output and periodical ‘Bubble Test'.

Itis in the responsibility of the manufacturer of the medical device
(MDEV) to establish a safe and efficient interface ~ between sensor and
MDEV.

The sensor provides safety related information to the MDEV. As the sensor
has no direct access to controlling components, like e.g. pumps or valves,
itis the responsibility of the MDEV to read all safety related information the
sensor provides and to react in an appropriate manner.

The SONOCHECK ABDO5 together with the MDEV and other components of the MDEV (like
e.g. pumps or valves) form a system for the protection of the patient. An alarm handling should
be implemented in the medical device.

The sensor provides different options to achieve a high degree of safety. Via software different
input/output configurations for the interface between sensor and machine can be selected. The
following chapters describe these different options

‘Fail-Safe architektura

The sensor is connected to the controlling and protective unit of the medical device (MDEV). It
is classified under the Medical Device Directive 93/42/EEC as a class llb product. The sensor
design includes a ‘Fail-Safe-Architecture’.

Please be aware, that a ‘fail safe’ sensor might fail, but this will always happen in a safe and
secure way.

The sensor performs a ‘Cyclical Self-Test' during operation. Furthermore, a black box test is
implemented, the ‘Initial Test'. This 'Initial Test’ is executed after every restart or power-on.

The sensor supports different interfaces to the MDEV:

« Switching output and digital input ABD-IN (‘Bubble Test'), to check the proper function of the
output. The MDEV should periodically send a test signal. Thus the correct function of the
switching output can be verified by the MDEV.

» A Serial interface for a real-time transmission of data, including the bubble size and alarm
state to the MDEV, and for controlling the sensor.

« Pulse-Width-Modulated output signal, with coded information about the bubble size.
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‘Initial Test * — vstupni boot mod

After Power-on or reset the sensor starts with the ‘Init Interval’. It takes approx. 1 s. Within this
period the sensors reacts to serial commands. In such a way the sensor can always be
switched to the boot mode, independent of the interface configuration.

The ‘Initial Test’ follows the ‘Init Interval’. This ‘Initial Test’ includes the test of the watchdog and
of the output ABD-OUT. Sleeping failures or other second failures will be recognized by the
sensor during this test.

‘Bubble Test ’

The test is implemented to check the correct function of the output. The test has to be initiated
by the medical device. The procedure depends on the interface mode:

Mod 4 / 6: For the duration of the active low signal on input ABD-IN, the sensor simulates a
bubble.

Moéd 5 / 7: For the duration of the active high signal on input ABD-IN, the sensor simulates a
bubble.

Mo6d 0/ 1/ 2/8: For the duration of a defined cycle count the sensor simulates a bubble. The
cycle count is a parameter of the sensor. It can be modified by a serial command. Each cycle
equals 200 ps.

The sensor will react to the simulated bubble and set the output ABD-OUT accordingly. The
output should be checked by the MDEV:

Mod 0/ 4: The switching output will be set to High for the period of the simulated bubble
Mod 5: The switching output will be set to Low for the period of the simulated bubble
Méd 1/ 2: The transmitted serial data will indicate the simulated bubble

Mod 6/ 7/ 8: The PWM signal will indicate the simulated bubble

For the bubble simulation the amplitude of the transmitted pulse is reduced by approximately —
8 dB. This reduced signal is processed by the sensor in the same way as a real bubble would
be processed. That means, the sensor does not differentiate between a real bubble and the
test.

To ensure, that the sensor is working properly, the medical device should trigger this bubble test
periodically, when the sensor is in the state ‘Liquid’ — which means the sensor is working
properly and has not detected real bubbles. In all other states the test has no effect, since the
sensor is already in a ‘Safe State’.

SONOTEC #
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6.4 Cas odezvy

The internal measuring cycle is 200 ps. Each attenuation of the received acoustic signal is
evaluated. To avoid false alarms smoothing functions are implemented.

Switching Output

In each cycle of 200 ps the sensor evaluates the maximum attenuation of the received signal. In
the default configuration of the sensor, the response time to bubbles is approx. 1 ... max. 2 ms.
With special settings (like e.g. no smoothing function) the response time can be reduced down
t0 0.2 ms.

Serial Output / PWM Output

The output interval via the serial interface or PWM period is 5 cycles (=1 ms). This results in a
response time from the detection of a bubble of 1 to max. 2 ms. A further delay and a dwell time
can be configured by parameters.

Indikace stavu m éreni pomoci LED diod

A WARNING There is no optical or acoustical alarm. The sensor provides LEDs to
signalize the state of bubble detection only for information. This LED
should not be used as a part of an alarm messaging system.

The LEDs are freely configurable. They can be assigned to internal events, like bubble, fault or
liquid, or they can be remote controlled by the MDEV in Interface Mode 0 / 1/ 2 and 8. The
LEDs shall support the user during the treatment only for information, it should not be
considered as an optical alarm.

The LED’s can be set remotely by the medical device or automatically by the sensor itself.

6.6 Watchdog

A watchdog is implemented in the sensor. The watchdog has direct control of the ABD-OUT
output signal. When the self-test detects a failure of the software or the hardware, the watchdog
sets the output to High, what is the ‘Safe State’. If the output is configured as serial output or
PWM output, the medical device can recognize this failure, as the continuously sent data or
information on the respective output are missing.

Additionally the watchdog serves as voltage monitor for the operating voltage of 3.3 V, supplied
to the microcontroller. In the case of overvoltage, the watchdog sets the output line ABD-OUT to
High, what is the ‘Safe State’.

The full functionality of the watchdog, including the voltage monitor is tested in the ‘Initial Test’
after power on or restart.
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6.7 Bezpeé&nost/ Sm érnice 7 Instalace

SONOCHECK ABDO5 je navrzen jako souc¢astka pro integraci do stroju a pfistroja.

Item Meaning
Architecture Single channel architecture / Fail-safe 7.1 Vztah meziinstala €ni pozici a citlivosti k bublinam
Software SO“V‘(?re dev“elc’?ped acc. DIN EN 62304:2006, The bubble sensitivity of the sensor depends on the diameter of the tubing and on the mounting
classified as “C" (Module Main). position of the sensor. Bubbles with a diameter greater than 30 % ... 50 % of the inner diameter
of the tubing will be detected.
Security The sensor is developed according to standards and directives 9

for medical devices: IEC 60601-1:2005.

‘Initial Test ’ The sensor performs an ‘Initial Test’ each time after power on or A WARNING The mounting position influences the bubble sensitivity. Avoid sharp bends
Self-test restart. The sensor has to be restarted by the medical device at of the tubing within 5 cm before and after the sensor.
least once a day, to ensure regular execution of the ‘Initial Test'.

During normal operation, the self-test is performed at least one
time in each 0.3 s time frame.

POZNAMKA!

For each application the sensor has to be adjusted to the applied tubing
carefully! It is recommended to evaluate the bubble sensitivity for the
application with the help of the ABD Monitor!

EMC The sensor was designed to fulfill the requirements according to
IEC 60601-1-2: 2007 (3rd edition). This was verified at A
SONOTERC by realistic tests.

The test should be performed by the manufacturer of the
medical device in mounted state.

) ” i . L ) . When the sensor is installed as recommended, bubbles with the following size can be detected:
Electrical safety Classified as applied part “CF” in combination with machine and 9

tubing.

Insulation between the outside of the housing and electrical Snimaé Hadiéka Bubliny k detekci: @ a objem
components: > 500 V.

VnéjSi@  Vnitini @

Acoustical safety The sensor fulfills the requirements according to EN
61157:2008, and is suitable for the use with human blood.
ABD05.50 / ABD05.51 4.0 mm 1.6 mm vétSinou > 1.5mm 2l
Restriction of The sensor fulfills the requirements according to the
hazardous Substances DIRECTIVE 2011/65/EU 8th of June 2011. spolehlivé > 2.0 mm 4l
The sensor is RoHS compliant, with permissible exemptions 6.8 mm 43 mm vétsinou > 2.0mm 4ul
under EU-RoHS IIl 7cl and IV 15 ABDO05.52 / ABDO5.53 ' ' : -
- . spolehlivé > 3.5mm 20 pl
Traceability Traceability is ensured for all relevant parts of the sensor.
ABDO05.54 / ABD05.55 2.8mm 2.0 mm vétSinou > 1.2mm 1opl
spolehlivé > 1.5 mm 15ul
ABD05.56 2.4 mm 0.8 mm spolehlivé > 1.0 mm 0.5 pl
ABD05.57 5.5mm 3.5mm vétSinou > 2.0mm 4l
spolehlivé > 2.9 mm 10 pl

Doporu €ena instala €ni pozice snima ¢e:
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SONOCHECK ABDO05

Bubbles always move along the highest path in
the tube.

Bubbles pass the sound path (symbolized by
the blue wavy lines) in center of the measuring
channel

NEDOPORUCENA instala éni pozice:

SONOTEC #

NEDOPORUCUJEME!

Bubbles do not pass the sound path
(symbolized by the blue wavy lines)
in the center of the measuring channel

SONOCHECK ABDO05 Operating Manual

7.2 Upevnéni snima €e

Snimac je upevnén nasledovné:

Snimaé Upevnéni
Rectangular Using recessed M4 threaded holes on the rear of the sensor
Circular Using an appropriate clamping fixture
o POZNAMKA!
1 During operation, the tubing must be securely held in the channel of the
sensor. If this is not possible, an additional fixture should be installed.

7.3 Elektrické p Fipojeni snima ¢e

[AWARNING| There is no protection against reverse polarity implemented. In the case of
reverse polarity the internal circuit is shortened and a high current occurs.

Protect the digital input and output against overvoltage!

There is no fuse in the sensor. The maximum current must be limited to
200 mA! The power consumption should be limited in device.

Pfipojovaci kabel je vyveden ze snimace.

Berva Vyznam - p fipojeni

Cervena Napajeci napéti +5 + 0.2 VDC

Zluta Ridici vstup (napf. pro reset / LED aktivaci)

Bila Vystup (5 V logika, TTL)

Modra Zem (GND)

Stinéni Musi byt pfipojeny na Zem (modré) na svorkach
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8 Zprovozn éni snima €e

8.1 Operating information

A WARNING Incorrect installation and use of the ABDO5 sensor and its components can
constitute a hazard to the user:

% The sensor and the associated tubing must be clean and intact during
the operation.

% The sensor channel should be kept free of liquids. Otherwise, particularly
with small channel widths, an acoustic short circuit of the measuring cell
can occur. This might severely impair the functionality of the sensor.

% It is not permitted to use tools, especially sharp tools (e. g. screw driver
or scissors) to press the tubing into the channel. It is only allowed to
press the tubing by hands.

Neither coupling gel nor any other liquid is allowed in the channel of the sensor for coupling, as
it might cause an acoustic short circuit, which would strongly disturb the functionality of the
sensor.

POZNAMKA!
‘ Continuous use and significant temperature fluctuations change the
— flexibility of the tubing, the propagation of the ultrasonic signal and
therefore the acoustic conditions. The sensor automatically adjusts itself to
these changes.

8.2 ‘Initial Test ’ po zapnuti nebo po restartu

After power on or restart the sensor is ready for measuring within approximately 1.5 seconds

The sensor starts with ‘Init Interval’, which takes approximately 1 second.
Then the ‘Initial Test is performed, which takes max. 0.5 seconds. After
that the normal operation mode is started.

‘ POZNAMKA!

SONOTEC #
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8.3 Zasunuti hadi €ky

Pokud neni zasunuta zadna hadic¢ka, pak LED v kanalku se rozsviti ¢ervené.
1. Hadi¢ka by méla byt zasunuta do méficiho kanalku suchd, bez vazebniho gelu
2. Vicko snimace je uzavieno, pokudjde o snimace s vickem.

% Snimac je pfipraven k pouziti. Jakmile je hadicka naplnéna kapalinou, pak LED v kanalku se
rozsviti zelené.

& Jakmile je detekovana bublina, pak LED v kanalku se rozsviti ¢ervené a posle definovany
signal do fidiciho systému.

Péna v hadicce je detekovana stejné jako bublina/vzduch.
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9 Cisténi a dezinfekce snima ée 10 Udrzba a pomoc p Fi potizich

The error handling can be adapted to individual requirements.

A WARNING Incorrect cleaning of the ABDO5 sensor can constitute a hazard to the user The sensor has self-test routines and sets defined output signals if an error is detected. See
o g ' chapter 5 for details.
Cleaning is prohibited: P

% in a steam sterilizer, with hot steam in general or by ethylene oxide, The LED in the channel lights up blue, if an error occurs.
gamma- or beta-sterilization

% with white spirit, acetone or acetone-based solutions
% by immersion in solvents or other liquids.

The SONOCHECK ABDO5 is maintenance-free.

The sensor should be cleaned using standard commercial cleaning agents. Standard
commercial spray disinfectants should be used for disinfection.
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11 Likvidace snima ¢&e 12 Poznamky

Electrical and electronic equipment can pose serious health and environmental risks if it is not
properly disposed of. For this reason it must not be disposed of in domestic waste according to
WEEE directive 2012/19/EU (Waste Electrical and Electronic Equipment Directive) but
separately at designated collection points or has to be sent back to the manufacturer.

The following symbol on the device refers to the legal obligation in Germany to arrange a
separate disposal for electronic equipment. It has to be handled according to specific processes
(e.g. concerning the batteries or circuit boards) to ensure a safe, environmentally-friendly
recycling or the separate disposal of different device components.

The taking back of used equipment is regulated differently in the various countries and regions.
Consult the local authorities and other competent public authorities to inform yourself about the
taking back conditions of commercially used electrical equipment.

The sensor does not contain harmful substances that have to be labelled separately regarding
the disposal as mercury (Hg), cadmium (Cd), lead (Pb) or hexavalent chromium (e.g. in
galvanized parts or circuit boards).
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