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DESCRIPTIGN OF THE CONTROL ELEMENTS

2-4

Power switch

Whenever the equipment is switched on, it automatically performs
a number of function tests. If these reveal a fault, this is
indicated visually and/or acoustically.

If the equipment was only briefly switched off (for up to ap-
prox. 15 seconds), the settings previously selected in the func-
tion fields (CUTTING, COAGULATION, MONO/BIPOLAR AUTOCOAGULATION)
will be retained and the equipment is immediately operational,
unless other settings are required.

IT it was switched off for a longer period of time, the settings
previously selected in the function fields are retained (the
labels adjacent to the corresponding keys flash to indicate that
they have been selected), but these settings must be confirmed
by pressing the keys concerned or other keys must be pressed to
set new values.

IMPORTANT: The function fields (CUTTING, COAGULATION, MONO/
BIPOLAR AUTOCOAGULATION) can onlv be activated by
means of the push-button or foot-operated switch
or by Autostart when the power is switched on and
the individual function fields have been set com-
pletely, i.e. when all the indicators in the func-
tion field concerned have stopped flashing.
Whenever the power is switched off, all settings
are retained until the equipment is switched on
again.

Function fields

The function fields CUTTING, COAGULATION, MONO/BIPOLAR AUTOCO-
AGULATION can be set and used independently of one another. It
is only necessary to set those function fields which are actual-
ly required. For instance, if soft coagulation is reguired
alone, it will suffice %o press only the buttons SOFT and the
required INTENSITY in the function field COAGULATION after



switching on the power . The indications in the other function
fields, which are not required, will stop flashing after a short
time.

Although the settings in the function fields can be changed as
required, this is not possible while the equipment is activated.

Function field CUTTING

The automatically controlled cut makes HF power adjustment un-
necessary in the ERBOTOM ACC ... series (ACC = automatically
controlled cut). The only setting that is required is for the
degree of coagulation of the cut. Llevel 1 corresponds to the
minimum coagulation degree, level 5 being the maximum degree.

Function field COAGULATION

The COAGULATION function field encompasses four different coag-
ulation modes, namely SOFT COAG., FORCED COAG., SPRAY COAG. 1 and
SPRAY COAG. 2.

When setting this  function field, the COAGULATION MODE must
always be set first, and then the required INTENSITY.

Function field MONO/BIPOLAR AUTOCOAGULATION

This function field can be used for moncpolar or bipolar coag-
ulation totally independently of the COAGULATION field (3). It
offers a variety of coagulation techniques. It can be activated
conventionally via push-button or foot-operated switches (MANUAL
or PEDAL), semi-automatically (AUTOSTART) and fully automatical-
1y (AUTOSTART/AUTOSTOP).

When setting this function field, always proceed from Ileft
(COAG. MODE) to right (INTENSITY). This also applies when
altering the settings.



Connecting socket for neutral electrodes
A suitable neutral electrode must be applied to the patient and
connected to the equipment for monopolar coagulation techniques.

The ERBOTOM ACC 450 1is equipped with an NEUTRAL ELECTRODE
monitoring system (refer to the Section entitled "SAFETY
FEATURES, NE MONITOR") which monitars the electrical connection
between the neutral electrode and the equipment, as well as
between the neutral electrode and the patient. However, the
latter is only possible if suitable neutral electrodes with two
contact surfaces are used.

This socket is used for all function fields {(CUTTING, COAGULA-
TION and MONOPOLAR  AUTOCOAGULATION).

IHPORTANT: The ERBOTOM ACC 450 and ACC 430 are equipped with
a low-frequency leakage current monitor which mon-
itors any low-frequency Jeakage currents flowing
into .or out of the equipment.

In this way, the equipment fulfils the require-
ments for type CF, although the neutral electrode
is grounded via a capacitor.

CUTTING and COAGULATION socket for the CUTTING and COAGULATION
function fields.

Electrode handles with or without push-button switches can be
operated via this socket. However, it can alsc be used to con-
nect other instruments, such as rigid or flexible endoscopes.

Push-button or foot-operated switches can be used for activa-
tion.

Monopolar AUTOCOAGULATION socket for the  AUTOCOAGULATION
function field

Electrode handles with or without push-button switches can be
operated via this socket. However, it can also be used to
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connect other inmstruments, such as special-purpose moncpolar
coagulation electrodes or monopolar coagulation forceps.

Activation is possible via push-button or foot-operated switches
or automatically.

Bipolar AUTOCOAGULATION socket for the AUTOCOAGULATION function
field.

Bipolar coagulation instruments, such as bipolar coagulation
forceps, can be connected to this socket.

Activation is possible via foot-operated switch or automati-
cally.

Monitoring panel

The high-frequency surgical equipment of the ERBOTOM ACC 430 and
450 series includes a variety of safety features designed to
protect both the patient and the user against injury due to low-
frequency leakage current, HF leakage current, output errors,
excessively long unintentional activation of the HF current and
burns due to incorrect application of the neutral electrode.

These safety features are described in Cap. &.
Socket for foot pedal (on the rear panel)
Both a single or a double pedal can be connected to this

socket.

Only the CUTTING field can be activated by means of the yellow
pedal on the left.
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NOTE:

Use of the blue pedal for different coagulation modes:

The blue pedal can be used to activate SOFT, FORCED or SPRAY
coagulation, as well as for the AUTOCOAGULATION function field.

If the blue pedal is first used for the AUTOCOAGULATION function
field and then for SOFT, FORCED or SPRAY coagulation, a differ-
ent START MODE, such as MANUAL, must be selected in the AUTO-
COAGULATION field so that the blue pedal becomes free Tor SOFT,
FORCED or SPRAY coagulation.

Connection for potential equalization (on the rear panel)

Volume control for the acoustic signal (on the rear panel)
The volume of the acoustic signal can be adjusted by means of
this control during activation of the high-frequency generator.

IHPORTANT: One of the main purposes of this acoustic signal
is to protect both the patient and the staff
against burns due to accidental activation of the
high-frequency generator.

Power socket (on the rear panel)

IMPORTANT: The ERBOTOM ACC 430 and ACC 450 may only be con-
nected to correctly installed earthed sockets
using the mains Tead supplied by the equipment
manufacturer or a lead of the same quality and
bearing the national calibration mark. Adapters
or extension leads should not be used, for safety
reasons. If their use is unavoidable, they must
also be fitted with a faultless protective earth
conductor.

The mains socket must have a fuse with a rating of
at least 10 A.



TECHNICAL DATA OF THE ERBOTOM ACC 450

Mains connection

Mains voltage 220 V £ 20% / 50 Hz = 5%,
switchable to
110V £ 20% /60 Hz+ 5%

Protection class to DIN/IEC 601-1 !
Type according to DIN/IEC 601-1 CF

Mains fuses In both poles of the mains line,
fusible inserts to DIN 41 662, 4 A
slow-blow (220 V), 8 A slow-blow
(110 V), fuse holders in the rear
panel

Mains lead With PE conductor, with earthed
mains plug connector to DIN 49
441 and CEE 7, Sheet VII, with
earthed jack on the eguipment side
to DIN 49 457, Sheet 1, plug con-
nector and jack vulcanized onio ihe
lead, 3 m long

Fotential equalization Plug connector to DIN

Power consumption 600 W

Operating modes

Cutting

Rated output 400 W at 3500hm
Rated frequency 350 kHz

Output voliage Sine-wave AC voltage
Power adjustment Automatic

Voltage regulation during cutting Automatic

Degree of coagulation
of the cut surfaces Choice of 5 coagulation degrees

Power reduction during a
coagulating cutting process None



Soft coagulation

Rated output 140 W at 125 ohm
Raied frequency 350 kHz
Output voltage Without harmonics, sine-wave AC

voltage, unmodutated
5 degrees can be set between
S50 Veffand 134 Vo5f

Power adjustment Automatic

Max. HF current 1.5 Ammg

Forced coagulation

Hated output 150 W at 500 ohm
Rated frequency 350 kHz
Max. output voltage 1000 V

Sine-wave AC voltage,
pulse-moduiaied

Power adjustment Automatic

Depth of coagulation Choice of 5 different relative depths

Spray coagulation (fulguration)

Spray 1: Max. rated output 75 W at 500 ohm
Max. output voliage 3000V,
Spray 2: Max. rated output 120 W at 500 ohm
Max. output voltage 4000 Vp
Intensity of the electric arc Choice of 5 different intensities

Auto-coagulation

Rated output: monopolar and bipolar 120 W at 125 ohm



Activation
Cutting

Soft coagulation

Forced coaguiation

Spray coagulation

Automatic coagulation

Labelling
lLanguage

Colour code

Optical and acoustic signals

Exiernal dimensions

Weight

Push-butlon or pedal
Colour code as per DIN/IEC 601,
Part 2-2: yellow

Push-button or pedal
Colour code as per DIN/IEC 801,
Part 2-2: blue

Push-button or pedal

Colour code as per DIN/IEC 801,
Part 2-2: blue

Push-button or pedal

Colour code as per DIN/IEC 601,
Part 2-2: blue

Activated via push-button, pedal or

automatically;
automatic de-activation

German or English plus pictograms
As per DIN/JIEC 601-2-2

Cutting channel: yellow, leit
Coagulation channel: blue, right

see encl. list

WxHxD:410 x 152 x 368 mm

12.5 kg
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INSTALLATION

1 Spatial requirements

HF surgical equipment may only be operated in rooms used for medical
purposes if these rooms satisfy the requirements set out in DIN 57 107
(VDE 0107).

With regard to the electrical installations, these requirements con-
cern, for example, the protective earth system, potential equalization

and Teakage current protection.

Refer also to the Chapter entitled "Protection against explosion
hazards".

2 Possibilities for installation in operating rooms
The ERBOTOM ACC units can basically be set up on tahles, brackets
suspended from the ceiling or wall-mounted brackets, as well as on
special-purpose equipment trolleys.

3 Line connection

The power outlet must be fitted with a fuse with a minimum rating of
10 A.



4 Potential equalization

DIN 57 753 Part 2/VDE 0753 Part 2 specifies that all equipment used
for intracardiac operations must be connected to the potential
equalization of the room. The purpose of this requirement is to
prevent any danger to the patient due to Tow-freguency currents, -such
as the low-frequency leakage currents in a defective protective earth
conductor.

In order to satisfy this requirement, the ERBOTOM ACC units all have a
potential equalization connector to DIN 42 801 on their rear panel.
The units can be connected to the potential equalization system in the
room by means of an equipotential cable plugged into this socket.

5 Protection against explosion hazards

Hfgh-frequency surgical equipment naturally produces electric arcs
between the active electrode and the tissue. Electric arcs may also
be produced inside the equipment. HF surgical equipment must there-
fore not be used in explosion-hazard areas.

The entire area up to 20 cm above the floor, as well as the area
around and below the operating table are potentially explosive areas
if flammable or exp]oéive cleansers, disinfectants, anaesthetics, etc.
are used. This is illustrated in the following diagram showing the
potentially dangerous areas of an operating theatre when wusing
ignitable anaesthesia gas mixtures.
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Must always be considered an explosion-hazard area for
stationary and 'movable electrical wiring and equipment, as
well as electromedical equipment.

: Must always be considered an explosion-hazard area for
EES}\I stationary electrical wiring and equipment, as well as
stationary electromedical equipment.

Temporary explosion-hazard area when using ignitable
inhalation anaesthetics.

Fig.: Explosion-hazard areas in the operating theatre (source:
Guidelines on protection against explosions [Ex-RL] issued by the
employers' 1iability insurance association for the chemical industry).

High-frequency surgical egquipment is normally dinstalled outside the
area marked as an explosion-hazard zone.

IHPORTANT: Pedal switches must, however, always be used in the

explosion-hazard area and must be correspondingly
explosion-proofed.




6 Protection against moisture

The ERBOTOM ACC series of HF surgical units is protected against the
ingress of moisture and splash-water as required by DIN/IEC 601 Part
2-2/VDE 0750 Part 202.

Nevertheless, the equipment should not be installed near hoses or
vessels containing liquids. Do not place any liquids above or on the
equipment itself.

Only use waterproof pedal switches in accordance with DIN/IEC 601 Part
2-2/VDE 0750 Part 202, Section 44.6 aa), draft edition.

Onlv use waterproof electrode handles with push-button switches in
accordance with DIN/IFC 601 Part 2-2/VDE 0750 Part 202, Section 44.6
bb), draft edition. IT electrode handles are used which are not
waterproof, care must be taken to ensure that no moisture enters the
handles during use (refer also to the Chapter entitled "Accidental
activation of the equipment").

7 Cooling

The ERBOTOM ACC units must be set up in such a way as to ensure an
unobstructed flow of air around the housing. Thev must not be
installed in small niches, shelves, etc.!

8 HF interference

High-frequency surgical units naturally generate high-frequency
voltages and currents. The fact that they may cause interference in
other electromedical equipment must be taken into account when they
are installed and during operation.

HNote: Because they are equipped with a harmonics-free HF generator
and automatic voltage regulator, the ERBOTOM ACC series of HF surgical
units generate considerably less HF interference than conventional
units of this type. This is particularly advantageous when they are
used in combination with video monitors.



SAFETY CHECKS FOR THE ERBOTOM ACC 450

Check the labelling and user manual.

Inspect the equipment and accessories to ensure they are not
damaged.

Check the electrical safety as required by DIN VDE 0751, Part 1
a) Protective earth conductor

b) Leakage current

The leakage currents can alternatively be measured and assessed

in accordance with DIN IEC 601/VDE 0750, Part 1.

Check the correct functioning of all switches and indicators on
the equipment.

Check the safety monitors.

Check the automatic.start mode.

Check the automatic stop mode.

a) AUTO 1

b) AUTO 2

c) AUTO 3

Measure the high-frequency voltages for CUTTING mode.

Measure the high-frequency voltages for SOFT COAGULATION mode.

Measure the high-frequency voltages for FORCED COAGULATION mode.

Measure the high-frequency voltages for SPRAY COAGULATION mode.

The results of these checks must be recorded and filed with the
equipment log.



ATTENTION!

If these safety checks reveal any defects capable of endangering
patients, staff or third parties, the equipment must be withdrawn from
service until the defects have been eliminated through correct
technical servicing.



FURCTION CHECKS

The ERBOTOM ACC 450 includes a number of automatic function checks
which are run through very quickly whenever the power is switched on.

The functions required for each application should additionally be
checked before the equipment and its accessories are used.

= Automatic function checks

Whenever the power is switched on, the equipment immediately
runs through an internal automatic test routine which detects and
signals the following faults in the equipment controls and in the
accessories connected to the equipment:

1. If one of the keys on the front panel has been shorted due to a
fault or if it {s pressed when the power is switched on, this
fault is indicated acoustically after switching on the power;
the digit or word alongside the defective or pressed key flashes
to identify the key concerned.

2. If one of the keys on an electrode handle has been shorted due
to a fault or has been bridged with Tow impedance (e.g. due to
moisture in the electrode handle) or was pressed when the power
is switched on, this fault is 1indicated acoustically after
switching on the power; the triangles in the frame of the
corresponding function field flash to identify which key is
defective or pressed.

3. If one of the contacts in the foot pedal has been shorted due to
a fault, if a pedal has jammed or is pressed when the power is
switched on, this fault will be indicated acoustically and the
triangles in the frame of the corresponding function field flash
to identify which pedal is involved.



Hanual function checks

NE test

The neutral electrode test (NE test) is used to

- check the correct functioning of the neutral electrode
monitor,

- check that the neutral electrode is correctly connected to
the equipment and,
if neutral electrodes with two contact surfaces are used,

- to check that the neutral electrode has been applied to the
patient (refer also to the Section entitled "NE test").

Checking the acoustic signal

The relevant acoustic signal must always sound whenever a
function field is activated.

Checking the HF output voltage

The equipment will generate visual and acoustic alarms if the
set HF output veoltage differs from that prevailing when a
particular operating mode, such as CUTTING or SOFT COAGULATION,
is activated (refer to the Section entitled “Output errors"),
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TROUOBELESHOOTING PROCEDURES

The failure monitoring and reporting systems cof TRBOTOM LCC-equipments

allow rapid detection and leocation of faults occurring in the egquipments

and in their accessory items {finger switches and footswitches) without nezd
for smploying test eguipmsnt.

The failure reporting systems of ERBOTOM ACC-instruments distinguish:

- Failures det

in

cted =t main powsr switch-on Tvpe 1

[}

_ Failures occurriang during the zctivation phase Type 2
- Failurss cceurring whils the equipment is activated Type 3
- Failures detected on front-panel button depression Type 4

Failure reporting utilizes:
~ Illumination of an LED in ths "SAFETY" section of the front panel
Sounding of zn acoustic alarm tons

~ Blinking of the LED for the activation channel

g code nupber (ERROR-No.) iz output to a linsar LED-zrrav situa-

Ths fzilur
ted on the motherbozsrd. 8 bits, designated DO through D7, ars output in
binary encoded form. The last 5 ERROR-Nos. are kept in memorv and can be
displayesd using TEST FROGRAM Ho. 2.
BOARD SOCKET J14 - RELAY BOARD (
LED Ho.: :
10 9 8 T B 5 4 3 2 1
LED-Array
WOI } D7 D6 D5 D4 D3 D2 D1 DO
RESET i28 64 32 16 B 4 21 Place Value
2 hits, binary encoded,
indicating the ERROR-No.
Display: Illumination of LED's 1, 4, and 5 indicates ERROR-No. 25.
The detailed description of ERROR-No. 25 can be found in the
LISTING OF ERROR MESSAGES.
T - o o " pats | Wame
TROVRLESHOOTING PROCELDURESR
. ol Drazun 22.01.90
EFrRe= Instr.: Erboteom 2CC450,420.,410
T ’ Checked
D-7400 Tikingen - -
SOFT Versicn V2.0 LWy, e,
Shzet No. 1



The error message will continue to bz displaysd zs long as the
instrument remains activated:

The MNE-TEST LED will be 1it, the acoustic warning will sound, the
LED for the activated channel will be blinking, and the ERROR-No.
will then be displayed.

Possible causes of this particular failure:

- existence of an unsymmetric current distribution over
the two parts of the split neutral electrode due to
improper application of the electrode.

~ failure in the symmetry monitoring system.

The operation of LED's Nos. 9 and 10 is described on p. 5
"TROUBLESHOOTING THE MICROPROCESSOR SYSTEM."

r

TROUBLESHOOTING AND FAULT ELIMINATION

- determine ths tvpe of failure,

_ rezd ths linear LED-zrrzy to =stablish the ERROR-No.,
- use ths ERROR-MNo. to arrive at the module that triggered the error mss-
sage,

- replace the suspected moduls or functional unit,

- =2liminats the causs of failure using ths t

m

St Drograms.

To determine the type of failure, the failure conditionswhich the microprocessor

system recognizes during the switch-on phase, and while the equipment is activated,
must be known.

Example: Channel A is zactivated by the footswitch. 2An APM 600 is intercon-
nected, the setting is 500 R, with the intensity set to 4. VWhen

the instrument is activated, the instrument displays the following
error signals:

- the LED for output error lighte (indicating no RF output
voltags},

_ the acoustic alarm sounds, and
- the activation-indicator LED's for Channel A are blinkirg.
ERROR-Wo. 4 will be output to the LED-array upon activation.

Referring to the programming sequence, it can be seen that for
output of the message ERROR-No. 4, the RF-generator was activated,
and the failure is thus of Type 2.

ERROR-Wo. 4 indicates: no feedback freguency pressnt

The feedback frequenczy for Channsl A is generated by the RF output
voltage.
Date Hame
TROUBLESHOOTING ERROCEDURES rawn 22.01.90
ErREBRE Instr.: Erbotem ACC4EQ,420,410 ;ﬂ;QQﬂ oo
D-7400 Tibingen v

SCFT Versicn V2.0 heat Ho. 2



Potential causes of the failure:

- failure of the RF power supply,
- a Failure in the feedback circuitry, or

- failure of the RF-generator.

Localizing the failure:

Remove the 3 circuit boards of the RF-generator and reset the ins-
trument to the FORCED COAGULATION mods. Activate Channel B for
the FORCED COAGULATION mode.

- If no error message appears, this means that the power
supply is operating properly.
Replacing the line fuse
If the line fuse should blow, first check for a short circuit in the power
supply (the rectifisr circuit on the motherboard) and in the transistorized
putput stage of the power supply. To performed these checks, proceed az

follows:

- Withdraw the upper circuit bhoard., This circuit board transmits the supply
voltage to the power supply via 3 lines.

- Check the power supply output-stage transistors for the presence of
shorts.

- Remove the fuse for the small transformer.
- Unplug the main power cerd from the slectrical supply.
- SWITCH-ON the instrument's main power switch.

- Measure the resistance across the two lire conductors of the main power
cord. If this sxceeds 10 kOhms, then the power supply is OK.

CAUTION: If new fuses are inserted hefore eliminating any shorts pre-
sent, the resistor in the startup delay circuit will burn out.

CAUTION: The upper circuit bozrd and the rectifier circuit of the power
supply all carry line voltage. Use an isclation transformer
vwhen conducting any measuremsnts.

e ] o
TROUBLESHCOTING PROCEDURES N zfaéi o Name
ERBRE Instr.: Erbotom ACC450,420,410 chommea T
D~-7400 Tiibingen Charke
Drwg. No.

SOFT Version V2.0 Sheet No. 3



TROUBLESHOOTING TEE MOTHERBOARD

211 interconnections from the microprocessor system (board slot
Ji) found on the motherboard can be checked using TEST PROZRAMS.

In performing servicing, svstem operations can be tested with the aid of the
following TEST PROGRAMS:

TEST PROGRAM 1

TEST PROGRRM 20

TEST PROGRAM 21

TEST PROGRAM 22

TEST PROGRAM 1 checks the signal lines of the external control bus. TEST
PROGREM 1 is the most important of the TEST PROGRAMS. ;

Call up TEST PROGRAM 1 whenever any servicing is to be performed.

TROUBLESHOOTING THE FRONT PANEL
The buttons of the front panel are monitored when the main power switch is
actuated.
If an error condition is detected, the srror message
ERROR 45

will be cutput. TEST PROGREM 14 may be used to check the front panel's
light-emitting diodes.

TROUBLESHOOTING PROCEDURES _— qgaf‘;‘ a0 Name
EFRBEXE Instr.: Erbotom ACC4850,430,410 aﬁé;ad““" -
D-7400 Tibingen Checks
Drwg. No.

o . "
SOFT Version V2.0 Sheet No. 4



TROUBLESHOOTING THE MICROPROCESSOR SYSTEM

Board slot J1

The microprocessor system incorporates several hardware and software moni-

toring subsystems.

2 RESET will be triggered if any of the microprocessor svstem operations

should fail.

This RESET will be indicated on LED's 10 zand 9 of the linear LED-array.

LED No. 10

This LED lights to indicate
ger signal. The WDI-szignal

the presence of the WDI ("watchdog input™) trig-
is a monitoring signal that monitors program

(software) execution and the microprocessor system by means of a monitoring
circuit. The WDI-signal has a freguency of 722 Hz, and is derived from the

processor clock fregquency.

LED No. 9

This LED lights to indicate

the presence of the RESET-gignal. The RESET-LED

will remain off during normal opsratioen.

Either alternate blinking of LED's 10 and 9, or both LED 10 and LED 9 being
simultaneously cff indicates a failure in the microprocessor svstem.

Memory (RAM)} failure will be indicated by cutput of ERROR-No. 44,

211 interconnactions of the
checked using the fellowing
TEST
TEST
TEST
TEST
TEST
TEST

microprocesser system to functiconal units can b
TEST PROGRAMS

i

PROGRAN 1
PROGRAM 15
PROGRRM 20

PROGRAM 21
FROGRAN 22
PROGRAM 14

D-7400 Tibingen

TROUBLESHOOTING PROCEDURES N ,)Ea;i oy Eme
ERBE Instr.: Erbotom ACCA450,420,410 Srawi oes.td.ob
Checked
Drwg. No.

SOFT Version V2.0

Sheet No. 65



TROUBLESHOOTING THE LOW-VOLTAGE POWER SUPPLY AND THE ACOUSTIC SIGNRL CIRCUIT

Board slot J2

The low-voltage power supply has outputs of + 5 VDC, + 15 ¥VDC, and - 15 VDC.
The presence of these voltzges is indicated both by the illumination of

LED's on the power supply board and on the motherboard.

Acoustic signal circuit

In performing servicing, testing for correct operatisn is supported by the

following TEST PROGRAMS:

TEST PROGRAM 16
TEST PROGREM 17
TEST PROGRAM 18
TEST PROGRAM 139

TROUBLESHOOTING PROCEDURES
ERree Instr.: Erbotom ACC450,430,410
D-7400 Tdbingen

SOFT Versicn V2.0

Drawn
Checlked
Prwg. No.
Shest No. 6



TROUBLESHCOTING THE POVWER SUPPLY AND THE RF-GENERATOR

Board slot§ J3, J4, J5%, J6, J7, and J8

The operation of the power supply and of the RF-generator are continuously
monitored while the equipment 1is in the activated status.

If any operating parameters should depart from their prescribed tolerancess,
one or more of the following error messages will bz output:

ERROR
ERROR
ERROR
ERROR

= e D b

Monitoring of the current actual values of parameters is performed by mezs-
uring the RF output voltage at the output of the RF-generator while the ins-
trument is in the CUT, SOFT-COAGULATION, or AUTOCOAGULATION modss.

Monitoring of the current actual values of parameters is performed by meas-
uring the power supply output voltage while the equipment is in the FORCED
CORGULATION mcde. The RF-generator is not monitored in FORCED COAGULATION
mode.

Troubleshooting:

1. Withdraw all 3 of the RF-generater circuit boards from the instrument.
Board slot J6 - the QK cutput stage board
Board slot J7 - the RF-generator output filter board

Bpard slot J8 - the RF-genesrator control board

2. Rctivete the FORCED COAGULATION mode.

- If no error message appears, the 400-V power supply is OK, and the
cause of failure is in the RF-generator.

- If an srror message appears, ths powsr supply is defective. The power
supply consists of a total of 3 circuit boards:

Bozard slot J3 - ths powsr supply control board
Board slot J4 - the QK output stage board
Board slot J5 - the powsr supply output filter board

The QK output stage bozrds of the nower

supply and the of the RF-generator
are identical, and can be interchanczd wit t :

hout nesd for veealibratien.

TROUBLESHOOTING PROCEDURES brau Ofagi "
EREBE Instr.: Erbotom ACC450,430,410 Cﬁa“;
D-7400 Tibingen ecke
Drvg. No.

T : 270
SOFT Versicn V2.0 Sheat No. 7



TROUBLESHCOTING THE POWER SUPPLY AND THE RF-GENERATOR (cont'd.)

The power supply control board and the power supply output filter cannot
be replaced singly without readjustment of their phase-regulation and vol-

tage-regulation circuits.

The RF-generator control board and the RF-generator output filter cannot
be replaced singly without readjustment of their phase-regulation and vol-

tage-regulation circuits.

If either the RF-generator or the 400-W power supply has been replaced,
the output error monitoring system will have to be checked and readjusted,
if required, using TEST PROGRAM 39.

In performing servicing, testing
following TEST PROGRAMS:

TEST
TEST
TEST
TEST
TEST
TEST

for correct operation is supported by the

PROGRAM 3
PROGRAM 4
PROGRAM 5

PROGRAM 15
PROGRAM 39
PROGRAM 22

TROUBLESHOOTING PROCEDURES o
EFREE Instr.: Erbotem ACC450,430,410 =

D-7400 Tiibingen

SOFT Version V2.0
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TROUBLESHOOTING THE SPRAY/TUR-GENERATOR
Board slot J9
The operation of the SPRAY/TUR-generator and of the RF-generator are contin-
uously meonitored while the instrumsnt is in the activated status. If any
operational parameters should depart from their prescribed tolerances, one
of the following srror messages will be output:

ERROR 47 through ERROR 54
In performing servicing, testing for correct operation is supported by the

following TEST PROGRAM:

TEST PROGRAM 11

TREOUBLESHOOTING PROCEDURES —_— agaﬁi o Name
ERBE Instr.: Erbotom ACC4E50,430,410 P TErEosTY
D=-7400 Tibingen Checked
SOFT Version V2.0 Drvg. No.
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TROUBLESHOOTING THE CONTACT MONITOR AND THE CURRENT AND SPARKIKG MONITORS

Board slot J10

The operations of the monitor circuits are continuously monitored while ths
instrument is in the activated status.

Tf a failure should be detected, one or more of the following error messages
will be output:

ERROR 9

ERROR 12

ERROR 13

ERROR 33

ERROR 38

In performing servicing, testing for correct operation of these circuits is
supported by the following TEST PROGRAMS:

TEST FROGRAM 7
TEST PROGRAM 22

Date Name

"
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TROUBLESHOOTING THE NESSY NE-MONITORING SYSTEY AND THE RF LERKAGE CURRENT

MONITORING SYSTEM

Board slot J11

The operations of the NESSY-system and of the RF leakage current monitoring

system are monitored at all times.

If a failure should be detected, one or more of the following error messages

will be output:

In performing servicing, testing for correct operation is supported by the

fellowing TEST PROGRANMS:

TEST
TEST
TEST
TEST
TEST
TEST

ERROR
ERROR
ERROR
ERROR
ERROR
ERROR

PROGRAN
PROGRLM
PROGRREM
PROGREM
PROGRAM
PROGRAM

2]
=1 O

]
wn

26
28

ERBIE
D-7400 Tibingen
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TROUBLESHOOTING THE SAFETY LOGIC BOARD

Board Slot J12

The operation of the safety logic circuitry is continuously monitored while
the eguipment is activated.

If a failure should be detected, one or the other of the following error
messages will be output:

ERRCR 27
ERROR 43

In performing servicing, testing for correct operation is supported by the
following TEST PROGRAMS:

TEST PROGRAM 10
TEST PROGRAM 22

TROUBLESHOOTTING PROCEDURES 5 92‘"‘5; 50
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TROUBLESHOOTING THE FINGER-SWITCH HMONITOR

Board slot J13

The operation of the finger-switch monitors

are

checked

at all times.

If a failure should be dstected, one or more of the following error messages

will be output:

ERROR
ERRCR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR

17
18
19
29
30
31
32
33
34
35
36
37
38
39

In performing servicing, testing for correct cperatien is supported by the
follewing TEST PROGRAMS:

TEST PROGRAM
TEST PROGRAN

ERrRBE
D-7400 Tibincen
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TROUBLESHOOTING THE RELAY BOARD AND THE LF LEAKAGE CURRENT MONITORING

SYSTEM

Board slot J14

The LF lezkags current monitoring

TEST
TEST
TEST
TEST
TEST
TEST

PROGREM
PROGRANM
PROGREN
PROGRAM
PROGRRH
PROGRRNM

system outputs errcr message: ERROR

12
34
35
36
37
a1

a4

= -

ER B I
D-7400 Tibingen
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ACC FAILURE MONITORING AND REPORTING SYSTEM

Monitoring of operations immediately Failure indication/response
after SWITCH-ON

Check whather a button on the front
panel has bezen actuated LED adjzcent to the button will be
blinking, RLARM sounds

Valid front panel logic mask? Basic initialization, LED's 1lit
Shutdown period 2 15 seconds LED's will be blinking
< 15 seconds No LED's will be blinking

LF leakage current immediately after

syitch-on Capacitive grounding of the nsutral
electrode will be interrupted; ALARM
will sound and activation will be
locked out.

Check whether the activation signal is LED of activated chennel will blinlk;
present (footswitch A and B, finger ALARM will sound and activation will
gwitch A and B, contact monitor) be locked out.

Basic initialization of Channel C.

TROUBLESHOOTING PROCEDURES . ate g M
ERBE Instr.: Erbotom ACC450,430,410 C;a“i}
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BCC FATLURE MONITORING AND REPORTING SYSTEM

Continuous check of operations

Failure indication/response

Monitoring of timing of program RESET
execution ("time out")
Internzl system test (stack, RESET
synchronization, WDI)
External interference RESET
{lightning, electrestatic discharges)
STANDBY status
Measuremant of conductivity
of the NE on depression of the
NE-TEST button: Ree 2 130 R Red LEDyxr 1it & ALARM sounds {error)
Bxe <€ 100 R Red LED off {CK)
i Dats Name
TROUBLESHCOOTING PROCEDURES nraw 29 01.90
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ACC FAILURE MONITORING AND REPORTING SYSTEM

Bctivation of CHANNEL A, CUT,
or CHANNEL B, SOFT COAGULATION

Failure indication/response

Multiple activation,
e.q., finger switches A & B, etc.

Valid front panel parameter:
Has a button been depressed;
is an LED blinking?

Analysis of NE conductivity
measurement: Rwe 2 130 R

Rve <€ 100 R

{Hardware} =zafety svstem:
initialization and check
enabling signal of the

safety system: enabled

enablement locked out

Ouiput error: RF output voltage
+ 20 % or - 20 % limit

+ 40 limit or short

aP

RF lezkage current: 2 150 mA {time constant)
2 300 mA (time constant)

Current density: limiting value exceeded

Unsymmetry: Limit 1 exceeded

Limit 2 exceeded

Time limit: 15 seconds

25 seconds

5 seconds wait-pericd with no res-
ponse, then channel activation LED
will commence to blink, ALARM will
sound, and activaticon will be locked
out.

Channel activation LED will blink,
RLARM will scund, and activation will
be locked out.

Red LED 1it, ALARY sounds, activation
locked out

activation enabled

oK

channel activation LED blinks and
AL.ARM sounds

Red LED 1it

Red LED and activation LED blinking,
ALARY sounds, plus SHUTDOWN

Red LED 1lit
Red LED 1lit, 3 ALARM tones sound

LED blinks, 3 ALARM tones sound

Red LED blinks, 3 ALARM tones scund

Red LED blinks, ALARM sounds, activa-
tion LED blinks, plus SHUTDOUN

Rzd LED 1lit p»lus warning tone

Red LED blinks, ALARM socunds, activa-
tion LED blinks, plus SHUTDOWN

TROUBLESHOCTING PROCEDURES
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ACC FAILURE MONITORING AND REPORTING SYSTEM

Activation of CHANNEL B, FORCED
COAGULATION and SPRAY COAGULATION

Failure indication/response

Multiple activatien,

e.g., finger switches L & B, etc.

Valid front panel parameter:
Has a button been depressed;
iz an LED blinking?

Enalysis of NE conductivity

measurement: Rve 2 130 R

Rve £ 100 R

{Hardware) safetv svstem:
initialization and check
enabling signal of the

safety system: enabled

gnablement locked out

Cutput error:

+ 10 % or - 10

power supply voltage

% 1imit

+ 40 % limit or short

RF leakage current: 2

v

Current density: limiting wvalue

Unsymmetry:

Limit 2

Time limit: 15 seconds

25 seconds

150 mA {time constant)

300 mA {time constant)

gxceeded

Limit 1 exceeded

exceeded

5 seconds wait-period with no res-
ponse, then Channel B activation LED
will commence to blink, ALARM will
sound, and activation will be locked
out.

Channel B activation LED will blink,
ALARM will sound, and activatien will
be locked out.

Red LED 1it, ALARM sounds, activation
locked out

Activation enabled

OK

Channel B activation LED blinks and
ALARM sounds

Red LED 1it

Red LED and activation LED blinking,
ALARM sounds, plus SHUTDOWN

Red LED 1it
Red LED 1it, 3 ALARM tones sound
LED blinks, 3 ALARM tcones sound

Red LED blinks, 3 ALARM tones sound

Red LED blinks, ALARM sounds, activa-
tion LED blinks, plus SHUTDOWN

Red LED 1lit plus warning tone

Red LED blinks, ALARM sounds, activa-
tien LED blinks, plus SHUTDOWN

Date Nams
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ACC FRILURE MONITORING AND REPORTING SYSTEM

Activation of CHANNEL C, RUTOCOAGULATION Failure indication/response
Incorrect activation signal relative 5 seconds wait-period with no res-
to front panel settings bonse, channel activation LED com-

mences blinking, ALARM sounds, acti-
vation locked out.

Valid front panel parameter:
Has a button been depressed:; Channel activation LED blinks, ALARM
is an LED blinking? sounds, activation locked out.

Analvsis of NE conductivity

measurement: Rxe 2 130 R Red LED 1it, ALARM sounds, activation
locked out
Exg £ 100 R Activaticn enabled

(Hardware) safeiv system:

initialization and check

enabling signal of the

safety system: enabled oK

enablenent locked out Channel B activation LED blinks,
ALARM sounds

Shutdown monitors, U/J-monitor o)
Shutdown signal present before‘switﬁh-on Activation LED blinking
. fmonitoring circuit defective) Boctivation locked out
Output error: RF output voltage
+ 20 % limit Red LED 1it
+ 40 % limit Red LED and activation LED bhlinking.

ALARM sounds, plus SHUTDOWN

150 mA (time constant) Red LED

300 ma {time constant) Red LED 1it, 3 ALARM trnes sound

—
o

i

[

RF leakage current:

v

'3

Current density: limiting value exceedsed LED blinks., 3 ALARM tones sound
Unsymmetry: Limit 1 exceeded Red LED blinks, 3 ALARM tones sound
Limit 2 exceeded Red LED blinks. ALRARM sounds. activa-

tion LED blinks, plus SHUTDOWN

Time limit: 15 seconds Rezd LED 1lit plus warning tone

25 seconds Red LED blinks, RLARM scunds, activa-
tion LED blinks, plus SHUTDOUN
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ACC FAILURE MONITORING AND REPORTING SYSTEM

With CHANNELS A, B, or C activated Failure indication/response

ONLY the activaticn signal
switches QFF.

3 further activation signal from CHANNEL 2

or CHANNEL B is present at the time of

the SHUTDOWN Wait-pericd of 5 seconds:
Channel A activation LED will hlink,
ALARM will sound, activation will be
locked out

With CHANNEL C activated

211 other activation signals will De
taken as plausible
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N

4 Power ON

Initialize unit,
read test switch code.

{

Front ponel
setting OK 7

| No YES

1

Reset front panel
setting

i {

START test routine 7

| YES No

| |

Run test routine

I

Any key pressed 7

YES No

Mark pressed key

t

i i

Activation signal 7

YES No

i

ERROR No. 17,18,19

I

NF-Leakage current>50uF?

YES No

)

ERROR No. 5

I

!

Activate CUT,CORAG
or RUTOCORGULARTION

¥

Check front panel keys

i

Check resistonce between
the two contoct oreas of
neutral electrode (NE}

i

Rctivation signal 7

No

Main leoop

Tibingen

FLOWCHRRT

Date Nanme

Drown 23.02.90{ Honisch

Unit:Erbotom RCC450, 430,410 [Tnsp.

Plan~-No.
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Activation CUT

START
cut

!

ONLY one activation

signal 7
INO YES
¥ |
ERROR Front panel setting
4 No.29,30,31,32,33 0K ?
STOP | NO YES
return to maoin ¥ \
Loop Reiistchﬁ bﬁtween the
ERROR No.20 ofw?thREuglzgrﬁu?
sg?ap INO YES
return to maoin , i
loop
Sofety monitor
(“**— ERROR No.24 0K 7
STOP | NO YES
qeturn to main [ |
oap .
ERROR No. 27 Activate CUT,set relays,

-

STOP

return to main

loop

generator,power supply
unit ond safety monitor ON

Safety monitor

0K ?

NO TES

[

ERROR No.43

STOP

return to maoin

Qutput error 7

| YES ND

toop i i

ERROR HF-Leakage current

No.1,2,3,4 I-HF > 150 mRA 7
At ERROR 2,4 TES NO
STOP
return to main <]:>
loop
FLONCHART Uate | Nase
Drown 23.02.890 | Honisch
Unit:Erbotom RCC450,430,410 [Tnsp.
) Pian-No.
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O8O0

ERROR No. 6,7

|

ERROR No.28

¥

—

ERROR No.25,26

STOP

loop

return to moin

]

HF OFF
Alarm

|

STOP

return to
main loop

Current density too
high 7
YES NO
h\
Symmetry 7
NO YES
-ﬁ
Time limit 7
YES NG
[}
fctivotion signol 7
f o YES
STOP Continue
return fo activation
main loop

7400 Tubingen

FLOWCHART

Date Nane

23.02.80i Hanisch

Unit:Erbotom ACC450,430, 410052
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SOFT Version V2.0

Plan-No.

Poge~No.




Rctivation COAG.,SOFT,FORCED

SPRAY 1

or SPRAY 2
{ no SPRBY function with

ACC 430 aond ACC 410 )

} STRART

ONLY one octivation
signal 7

| NO TES

{

ERROR
No.34,36,37,38

—

STOP

return to main

i

Front pannel setting

0K 7

| NO YES

¥

loop

|

Resistance between the

SOFT Version V2.0

ERRGR No. 21 two contact areas
{ of the NE < 120 R ?
STOP | NO YES
return to main i ’
loop _
Safety monitor
STOP | NO YES
return to main 1 i
Hoee Activate COAG.,sef rel
ctivate .,set relays,
ERROR No. 27 generator,power supply
l unit and safety monitor ON
STOP
return to main
toop
¥
Safety monitor
0K 7
NO _jES
¥ ¥
{"‘“_ ERROR No. 43 Cutput error 7
| NO
STOP TES
{eturn to main § T I
oop
ERROR HF-Leakage current
! No. 1,2,3,14 I-HF > 150 mA 7
At ERROR 2,4 | TES NG
STOP
return to main (]:)
loop
FLOWCHART Dote N“W
Orawn 23.02.90 |Hanisch
ekt d S Unit:Erbotom ACC450,430,410 Insp.
7400 Tubingen Plan-No.
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STOP

loop

OO

main loop

i
Current density too
ERROR No. 6,7 high ?
l TES NO
| i
ERROR No. 28 Symmetry 7
l NO YES
| ¥
{———— ERROR No. 25,26 Timeg limit ?
YES NO
return to main
¥ 1
%{[JE:. Activation signal 7
& NO YES
STOP STOP Continue
return to

return to
moin loop

activation

FLONCHART

Dotus None
Droen 23.02.90 Huiisch
Unit:Erbotom RCC450,430,410 [Taep
Plon-No.
SOFT Version V2.0 Page-Nr.| ©




Activation AUTOCOAGULATION
START HMODE:Manual,Pedal

START

Front ponel setting

0K ?
| NO YES
[ |
BIPOLAR
ERROR No. 10,15 or
{ MONOPOLAR
ST0P [ Bipolar Mono-
return to moin polar
leap Resistance between the
two contact areas
of the NE < 120 R 7
| NO TES
i |
ERROR No. 24 STOP MODE 2
STOP
return to main
loop
¥ f | ¥
STGP HMGDE STOP MODE STOP MODE ST10P MODE
RUTO RUTO 2 AUTO 3 MANUAL ,PEDAL
FLOWCHART Dote Noze
Drown 23.02.80 |Hanizch
Unit:Erbotom RCC 450 Tnsp.
Plon-No.
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START MODE: Manuol,Pedal

—

STOP

return to main

loop

L START
Front panel setting
0K 7
| NO YES
¥ ¥
BIPOLAR
ERROR No. 10,15 or
MONOPOLRR

_________JBipolcr Mono-
lpolar

Resistance between the

two contact aoreas

of the NE < 120 R 7

I NO YES
L ¥
- ERROR No. 24 STOP MODE 7
STOP
return to main
toop !
STOP MODE
MANUAL,PEDAL
FLOWCHART Dote | MNose
. Drawn 23.02.90| Honisch
Unit:Erbotom RCC 430 Inep.
Plon=No.
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START HODE :Manual

& START

Front panel setting

0K 7
I NO YES
[
{——— ERROR No. 10,15 STOP MODE ?
STOP
return to moin 1
loop
STOP MODE
MANUARL
Date Nome
FLOHCHART Drawn 23.02.30| Hanisch
Unit:EbOtom HCC4I0 ]nsp‘
. Flan-No.
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STRRT

CONTACT
MONITOR
Front panel setting
0K ?
| NO YES

{“__ ERROR No.10,15

STOP
return to main
loop

Activation delay

!

STOP

RET to main loop ,if the
signal of the contact monitor

doesn't exist any longer

Delay
run off
BIPOLAR
or
MONOPOLAR
|Bipolar Mono-
polar

Resistance between the
two contoct areas

of the NE < 120 R ?
| NO YES
| i
{*mm ERROR No .24 STOP MODE ?
STOP |
return to main
loop oy i ¥
STOP MODE STOP MODE STOP MODE
auTo | AUTO0 2 AUTOD 3
Date Nona
FLOWCHART Broun 23.02.90 [Hanisch
Unit:ErbOtom HCE 450 Insp.

1400 Tubingen

Plan-No.
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START

J CONTRCT
STRRT HMODE : Ruto~Start HONITOR
Front panel setting
OK ?
| NO YES
¥ |
{___ ERROR No. 10,15 Activation delay
STOP _ Detay
return to main % run off
loop STOP BIPOLAR
: or
T o oo
the contoct monitor doesn't ———wmmwwmujBiD010F Hono-
exist any longer. ‘fpolor
Resistance between the
two contact aoreas
of the NE < 120 R ?
| NO YES
¥ y
{—— ERROR No. 24 STOP MODE 7
STOP
return to main
loop ¥
STOP MODE
CONTARCT
MONITOR
Dote Naoee
FLONCHART Broen 23.02.90 | Honisch
Unit:Erbotom ACC430 Tnsp.
. Plan-No.
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STRART

START MODE: Auto-Start CONTACT
l MONITCR
Front panel setting
0K 7
YES
1 i
ERROR No 10,15 Activation delaoy
STOP Delay
return to main # 1 run off
oo STOP
I'd
RET to main loop, STOP HODE *
if the signal of
the contact monitor
doesn't exist any longer. j
STOP HODE
CONTRCT
MONITOR
FLOWCHART Date | Home
Drasn 23.02.90 | Henisch
I Plan-No.
7400 TUblngEﬂ SUFT VEFSiOﬂ VZO Page-No. i




STOP MODE:Auto 1
by CURRENT-or
SPARK~-MONITOR

+ STRRT

ONLY one octivation

]

1

ERROR
No.39,42

—

STOP
return
loop

to main

i

ERROR
No.12,13

-

STOP

return to main
loop

1

ERROR No.27

—

STOP ]
return to moin
loop

]

ERROR No.43

SéUP

return to main

loop i

ERROR
No.l,2,3,4

—

I

At ERROR 2,4
ST0P

return to main
loop

signal 7
| NO YES
{
Any STOP
signal 7
J YES NO
¥
Safety monitor
OK 7
| NO YES
|
-getreluus
- tor, :
oL o P ae e o Rty unit
¥
Safety monitor
0K 7
NO YES
Y
Qutput error 7
| YES NO
] f
HF-Leakage current
I-HF > 150 R ?
YES NO

®

7400 Tubingen
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O30

[
ERROR Current density
No. 6,7 too high ?
l YES NO
¥ 1
ERROR No. 28 Symmetry ?
| NO YES
[ [
ERROR Tine Limit ?
; No. 25,26
AT ERROR 25 | YES NO
STOP
return to main
loop ¥ ¥
HF OFF Any STOP signal 7
{ Alarm
STOP _ NO YES
return to main
loop
1 i
BEEP-TONE Activation signal ?
STOP _ ‘ 4 NO YES
return to main .
loop STOP STOP Continue
return to return to activation
moin loop main loop
Bate Nome

FLOWCHART

Drawn

23.02.90 Honisch

Unit:Erbotom ACC450,430,410 [Tnep.

7400 Tubingen SOFT Version V2.0
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{ START

STGP MODE: Auto 2
by SPRRK-MONITOR ONLY one activation
signal 7
| NO YES
i [}
ERROR Any STOP
No. 39,42 signal 7
STOP | YES NO
return to main f i
loop
ERROR Safety monitor
{ No. 12,13 0K ?
STOP | ND YES
return to main \ 1
loop ~Set relays
ERRGR No. 27 -Generctor,powersupplﬁ unit
and safety monitor 0
STOP
return to main : i
loop
' Safety monitor
0K 7
NO TES
’ |
ERROR No. 43 Qutput error 7
sTop I'yEs NO
return to main ‘ i “
loap
ERROR HF-Leokage current
No. 1,2,3,4 I-HF > 150 mA ?
At ERROR 2,4 I YES NO
STOP , q
return to rain
loop
FLOWCHRRT 3 ;?QZSD $ﬂﬂeh
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O30,

ERROR Current density
No. 8,7 too high ?
I YES NO
¥ ¥
Symmetry 7
ERROR No. 28 (Only with HONOPOLAR
l NO YES
L ]
{— NQEﬁgnge Time limit ?
At ERROR 25 YES NO
STOP
return to main
loop ot : ¥
ﬁg;ﬁ: Any STOP signal ?
sToP NO YES
return to main
loop
¥
BEEP-TONE Activation signal ?
STOP
return to agin
Loop STOP STOP Continue
return to return to activation
mnain loop noin loop
FLOGWCHART Dote Haome
” - Drawn 23.02.30 | Honisch
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STOP MODE: Auto 3

4 STRRT

ONLY one activation

signal 7
| NO YES
; |
ERROR Any STOP
! No. 39,42 signal 7
STOP IYES NO
return to main ¥ i
loop
ERRBOR Safety monitor
J No. 12,13 0K 7
STOP | NO YES
return to main ¥ )
loop -Set relays
ERROR No. 27 -Generator,power supply unit
and safety monitor ON
5T0P
return to main ¥
loop_ _
Safety monitor
0K ?
NO _IES
¥
ERROR No. 43 Qutput error 7
STOP IYES NO
return to main
loop i 1
ERROR HF-Leakoge current
No. 1,2,3,4 I-HF > 150 nR 7
|
At ERROR 2,4 TES NO
STOP <:i>
return to main
loop
FLOWCHRRT Dote Nore
- Drawmn 23.02.80 |Hanisch
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¥
ERROR Current density
No. 6,7 too high 7
l YES NO
] '“"
Symetry ?
ERROR No. 28 ( ONLY with MONOPOLAR )
1 NO YES
| )
ERROR Tine Linit ?
I No. 25,26
At ERROR 25 YES NO
STOP
return to main
loop i y
HF OFF Any STOP
signal ?
STOP YES NO
return to main
loop
¥ |
BEEP-TONE Activation signal 7
| $ NO YES
Three flctivations 7 STOP
return to
STOP main loop
e?urn to main
oop
HF OFF
wait 0.6 sec
HF ON
continue activation
FLOWCHART Dote Nase
Proun 23.02.90 Honisch
Unit:Erbotom ARCC450,430,410 Insp.
ot Plan-No.
7400 Tubingen SOFT VYersion V2.0 Paoge-No. 17




Rctivation AUTOCOAGULATION
STOP MODE: MANURL/PEDAL

% START

ONLY one activation

signal 7
INO YES
i i
ERROR Any STOP
No. 39,42 signal 7
ST0p IYES NO
return to main  § l
toop ERROR Safety monitor
{ Nao. 12,13 0K ?
STOP IND YES
return to main ¥ i
loop -Set relays
tRROR No. 27 -benerator,power supply unit
and safety monitor ON
STOP
return to main ,
loop ]
Safety Nonitor
| oK 7
NG _}ES
¥ 1
l___ ERROR No. 43 Output error ?
sTOP IYES NO
return to main 1 i i
loop
ERROR HF-Leokoge current
! No. 1,2,3.4 I-HF >150 mfR ?
At ERROR 2,4 | TES NO
STOP _
return to main (:E:)
loop
FLOWCHART Dote Noae
Browun. 23.62.90 | Hanisch
Unit:Erbotom RCC450 Insp.
. Plan~No.
7400 Tubingen SOFT Version V2.0 Poge-No. E




@ O

|
ERROR Current density
No. 6,7 too high 7
1 YES NO
{
Suymmetry 7
ERROR No. 28 (ONLY with MONOPOLAR)
| NO YES
[} ¥
ERROR Time limit ?
{ No. 25,26
At ERROR 25 | YES NO
STOP
return to main
loop
) ¥
HF OFF Activation signal 7
* ¢NU YES
STOP STOP Continue
return to return to activation
main loop main [oop
FLOWCHART Date Name
Orawn 23.02.30 | Hanisch
Unit:Erbotom ACC450,430,410 Insp.
. Plan-No.
7400 Tubingen SOFT Version V2.0 Fope—No |13




Activation CORGULARTION HONKO/BIPOLAR
START HODE:Manual,Pedal/
CONTACT MONITOR

# STRART

Activation signal 7

| NO YES
{ [
ERROR Sufetg m?Oﬂitor
! No. 39,42 0K
STOP | NO YES
return to moin % f
loop ~-Set relays
ERROR No. 27 -Generator,power suppu$unit
I and safety monitor 0K 7
STOP

return to main
loop

Safety Honitor

0K ?
NO I?S
¥ i
[____ ERROR No. 43 Output error ?
STOP YES NO
{eturn to main i i ‘
oop
ERROR HF-Leakage current
! No. 1,2,3,4 I-HF > 150 nA
At ERROR 24 | TES NO
STOP
return to maoin (]:)
loop
FLOWCHRRT Dote Noae
: - Drown 23.02.90 | Haonisch
- Unit:Erbotam BCC430 Tnep,
7400 Tubin Plan-Na.
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O)0

ERROR Current density
No. 6,7 too high ?
l YES NO
]
Symmetry ?
ERROR No. 28 (ONLY with MONOPOLAR)
L NO YES
1 ]
ERROR Time limit 7
{ No. 25,26
At ERROR 25 | YES NO
STOP
return to main
loop ¥ {
HF OFF Activation signal ?
i ;NU YES
STOP S5TOP Continue
return to refurn to activotion
maoin loop nain loop
FLOWCHART Date None
Dromn 23.02.90 | Honisch
Unit:Erbotom ACC450,430,410 Insp.
sr Plon-HNo,
1400 Tubingen SOFT Version V2.0 Fogeto.| i




4 START

Activation CORGULARTION HONO/BIPOLAR
START WMODE:Manual,Pedal/
CONTACT MONITOR

Activation signal ?

| NO YES
¥ i
ERROR SGfEtU m?onitor
No 39,42 0K 7
STOP | NO YES
return to main % {
loop -Set reloys
ERROR No 27 -Generator,power s%&P%;unit
and safety monitor f
STOP
return to main i
loop
Safety monitor
0K ?
NO TES
\
g————— ERROR No 43 Qutput error 7
STOP - IYES ND
return to main T}
loop ]

ERROR

HF-leakoge current

! No 1,2,3,4 ]-HF > 150 nA
At ERROR 2,4 | TES NO
STOP
return to main (}:)
loop
FLOWCHART Jote | Nose
Draown 23.02.90 ¢ Hanisch
E Unit:Erbotom ACC410 Insp.
7400 Tubi Plon-No.
ingen SOFT Version V2.0 Fogeio |72




00

|
ERROR Current density
No. 6,7 too high 7
I YES ND
| [
ERROR No. 28 Symmetry ?
? (ONLY with MONOPOLAR)
| NO YES
¥ ]
ERBOR ) ..
1 limit ?
{ No. 25,26 me Hm
At ERROR 25 | YES NO
STOP
return to main
loop ¥
HF OFF Activation signal 7
¢NU YES
STOP STOP Continue
return to return to activation
main loop main loop
Date Name
FLOWCHRRT Drown 23.02.80 | Hanisch
Unit:Erbotom ACC450,430,410 Insp.
Fha Plon-No.
7400 Tubingen SOFT Version V2.0 ey 33




ext, CONTROL BUS ESSOR Error Description
1 Output error —  ypper limit exceeded by more than 20 %
2 Output error - upper limit exceeded by more than 40 %
3 Output error -~ dosage more ihan 20 % below lower limit
4 Qutput error — no RF-power
5 LF leakage current exceeds B0 gA
5] LF leakage current exceeds 300 mA
7 LF leakage current exceeds 150 mA
B CHANNEL ¢ front panel setting incorrect
9 CHANNEL C front panel settiing incorrect
10 CHANNEL € front panel setting incorrect
i1 not used
12 CHANNEL € activation error > current signal present, but no
RF-power
13 CHANNEL € activation error > spark signal present, but no
RF-power
14 not used
15 CHANNEL C manual activation > wrong START MODE
16 not used
17 CHANNEL A activatlon signal present at switch-on
18 CHANNEL B activation signal present at switch-on
19 CHANNEL C activation signal present at switch-on
20 CHANNEL A front panel setting incorrect
21 CHANNEL B front panel setting incorrect
22 not used
23 not used
24 NE measurement R > 120 R on activation, (NESS5Y)
25 Unsymmetry shutdown, {NESSY)
26 Unsymmetry LED + ALARM, (NESSY)
27 Signal from safety cilrcuit ON prior to activation
eB Current density signal, (NESSY)
29 CHANNEL A activation error, several activation signals
30 CHANNEL A activation error, several activation signals
31 CHANNEL A activation error, several activation signals
32 CHANNEL A activation error, several activatlon signals
33 CHANNEL A activatien error, several activation signals
34 GHANNEL B activation error, several activation signals
35 CHANNEL B activation error, several activation signals
36 CHANNEL B activation error, several activation signals
37 CHANNEL B activation error, several activation signals
38 CHANNEL B activatien error, several activation signals
39 GHANNEL C asctivation error, several activation signals
40 not used
41 not used
42 CHANNEL C activation error, several activation signals
43 Signal from safety circuit absent on activation
44 Basic initialization error
45 Front panel pushbutton operation error
Date Name
ERBE Instr.: Erbotom ACC450, 430,410  D°rewm - 22.01.80 5. Klein
D~7400 Tdbingen Chacked
LISTING OF ERROR MESSAGES vz.o  or¥& Mo
Sheet No. 1 of 2



ext. CONTROL BUS ERROR

No. Error Description

46 CHANNEL C front panel setting incorrect

47 CHANNEL B SPRAY timer discrepancy exceeding + 20 %

48 CHANNEL B SPRAY timer discrepancy exceeding + 40 %

49 CHANNEL B SPRAY timer discrepancy exceeding - 20 %

30 CHANNEL B SPRAY timer error, no response

51 CHANNEL B SPRAY RF-voltage error, incorrect dosage, upper
dosage 1imit exceeded by more than 20 %

52 CHANNEL B SPRAY RF-voltage error, lncorrect dosage, upper
dosage limit exceeded by more than 40 %

53 CHANNEL B SPRAY RF-voltage error, lncorrect dosage, dosage
more than 20 % below lower limit

o4 CHANNEL B SPRAY RF-voltage error, no RF-veltage

Date Name
ERBE Instr.: Erbotom ACC450, 430,410 o = 220180 5 Kiein
D-7400 TUbingen
= Drwg. No.
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Display on LED-Array
ERROR No. : 1

Failure Mode: 3

Failure Description

Failure detected during activstion of an operating mode.

- Output error RF output voltage exceeds 20 % overrange limit at acti-
vation of CUT, SOFT-COAGULATION, or AUTOCOAGULATION.

or

- Output error, RF output voltage exceeds 20 % overrange limit at acti-
vation of FORCED COAGULATION.

Failure Indication

- Output error indication in SAFETY section of operator panel.

Potential Causes

- Failure in RF-voltage regulation or in feedback system

- Fallure in power supply, RF-generator, or activation line operaiing
units, or of feedback line on the motherboard or on the CPU-board,

Suggested Remedies

- Replace 400-W power supply unit.
If problem persists, then:

- Replace RF-generator unit,
If problem persists, then

check external control bus using TEST No. 1
check feedback line using TEST No. 22
check activation lines using TEST No, 5

if failures are detected in TEST Nos. 1, 22, or 15:

- Replace CPU-board.
If problem persists, then:

- Replace motherboard.

Calibration Procedure: Refer to the calibration manual.

LISTING OF ERROR MESSAGES I zzDgiego Name
EREBE Instr.: Erbotom ACC450, 430, 410 e
: Checked
D-7400 Tibingen
Drwg. No.

SOFT Version V2.0 Sheet No.



Display on LED-Array
ERROR No. : =

Fallure Mode: 3

Fallure Description

Failure detected during activation of an operating mode.

- Output error, RF output voltage exceeds 40 % overrange limlt at acti-
vation of CUT, SOFT-COAGULATION, or AUTOCOAGULATION.

or:

- Output error, RF output voltage exceeds 40 % overrange limit at acti-
vation of FORCED COAGULATION.

Fallure Indicatlons

- Activation indicator for activated mode will be blinking. Power
supply and RF-generator will be shut down.

- Alarm sounds.
- output error indication in SAFETY section of operator panel.

Failure indications will persist as long as operating mode is activated.

Potentinsl Causes
- Failure in RF-voltage regulation or in feedback system
- Failure in power supply, RF-generator, or activation line operating

units, or of feedback line on the motherboard or on the CPU-beard.

Suggested Remedles

- Replace 400-W power supply unit.
If problem persists, them

- Replace RF-genersator unit.
If problem persists, then:

check external control bus using TEST No. 1
check feedback line using TEST No. 22
check activation lines using TEST No. 5

1f failures are detected in TEST Nos. 1, 22, or 1Dt

- Replace CPU-beard
If problem persists, then:

- Replace motherboard.

Calibration Procedure: Refer to the callbration manual,

Date Name
Drawn 22.01.90
Checked
Drwg. No.
Sheet No,

LISTING OF ERROR MESSAGES
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Display on LED-Array
ERROR No. : 3

Failure Mode: 3

Failure Description

Failure detected

- Output error, RF output voltage below 2@ % underrange limit at activa-

during activation of an cperating mode.

tion of CUT, SOFT-COAGULATION, or AUTOCOAGULATION.

or:

- Output error, power supply output voltage belows 2@ % underrange limit

at activetion of FORCED QOAGULATION.

Fajlure Indication

- Output error indication in SAFETY section of operator panel.

Potential Causes

- Failure in RF-voltage regulation or in feedback system

- Output-curreni limiter actuating too early

- Failure in

power supply, RF-generator, or activation line operating

units, or of feedback line on the motherbeard or on the CPU-board.

Suggesied Remedies

- Replace 400-W power supply unit.

If problem

persists, then:

- Replace RF-generator unit.

If problem persists, then:
check external control bus using TEST No. 1
check feedback line using TEST No. 22
- check activation lines using TEST No. &

if failures are detected in TEST Nos. 1, 22, or 15:

- Replace CPU-board,

If problem

persists, then:

- Replace motherboard,

Calibration Procedure: Refer to the calibration manual.

EREBE
D—-7400 Tibingen

LISTING CF ERROR MESSAGES
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Display on LED-Array
ERROR No. : s

Failure Mode: 3

Failure Description

Failure detected during activation of an operating mode.

- Output error, RF output voltage absent at activation of CUT, SOFT-CO-
AGULATION, or AUTOCOAGULATION,

or:

- Output error, power supply output voltage absent at activetion of
FORCED COAGULATION.

Fajilure Indications

- Activation indicator for activated mode will be blinking. FPower
supply and RF-generator will be shut down.

- Alarm sounds.
- Output error indication in SAFETY section of operator panel.

Failure indications will persist as long as operaiing mode is activated.

Potential Causes

- Short in RF output circult.
- Failure in RF-voltage regulation or in feedback system
- Failure in power supply, RF-generator, or activation line operating

units, or of feedback line on the motherboard or on the C(PU-board.

Suggested Remedies

- Replace 400-W power supply unit.
1f problem persistis, them:

- Replace RF-generator unit,
If problem persists, then:
check external centrol bus using TEST No. 1
check feedback line using TEST No. 22
check activation lines using TEST No. 5
If failures are detected in TEST Nos. 1, 22, or 15:

- Replace CPU-beoard,
If probhlem persists, then:

- Replace motherboard.

Calibraticon Procedure: Refer to the calibration manual.

LISTING OF ERROR MESSAGES ; 22D8§e90 Name
ERBE Thnstr.: Erbotom ACC450, 430, 410 Cl‘;z‘c":ed M
b—-740C0 Tibingen
Drwg. No
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Pisplay on LED-Array
ERROR No. : =

Failure Mode: 2

Failure Description

The neutral electrode is capacitively grounded in STANDBY-mode. The low-
frequency leakage current measurement system is active.

If leakage current exceeds 5@ uA, capacitive grounding of the neutral elec-
trode will be interrupted and sll outputs will be disconnected. The LF
leakage current indicator will be actusted. The instrument cannot be actil-
vated. Reset by swiiching off the line voltage.

Failure Indications

- Alarm sounds.

- LF leakage current indicator in SAFETY section of operator panel actu-
ates.

Failure indications will be present at all times.

Potential Causes

- LF leakage current actually present.

- Failure on relay board with its LF leakage current measurement cir-
cult, board slot Ji4, or of feedback line on the motherboard or on the

CPU~-board.

- LF leakage current signal triggered by failure of - 13 VDC SUpply.

Suggested Remedies

- Replace relay board, LF leakage current measurement circuit, connec-
tor J14.
If problem persists, then:

check feedback line using TEST No. 21
check - 15 VDC supply volitage, test point Jz.

If a failure is detected in TEST No. 2L

- Replace CPU-bpard.
If problem persists, then:

- Replace motherboard.

Calibration Procedure:

None required. The "LF leakage curreni and relay" board is factory calibra-

ted,
A Date Name
LISTING OF ERROR MESSAGES D 22.01. 50
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Display on LED-Array
ERROR No. : S

Failure Mode: 3

Failure Description

Failure detected during activation of an operating mode.

- RF leakage current exceeds 150 mA

Failure Indication

- RF leakage current indicator in SAFETY section of operator panel actu-
ates.

Potential Causes

- RF leskage current actually present.

- Failure of RF leakage current measurement unit, or of feedback line on

motherboard or CPU-board.

Suggestied Remedies

- Replace RF leakage current measurement unit.
If problem persists, then:

check external control bus using TEST No. 1
check feedback line using TEST No. 20
If a fasilure is detected in TEST Nos. 1 or 2@:

- Replace CPU-board.
If problem persists, them

- Replace motherboard.
Calibration Procedure:

None required. The "RF leakage current" board 1s factory calibrated

Date Name
Drawn 22,01, 90
Checked
Drwg. No.
Sheet No,
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Display on LED-Array
ERROR No. @ 4

Failure Mode: 3

Failure Description

Failure detected during activation of an operating mode.

- RF leakage current exceeds 300 mA

Failuyre Indications

- RF leakage current indicator in SAFETY section of operator panel actu-

ates.

- Alarm sounds.

Potential Causes

- RF leskage current actually present.

- Failure of RF leakage current measurement unit, or of feedback line on

motherbeard or CPU-board.

Suggested Remedies

- Replace RF leskage current measurement unit.
If problem persists, then:

check external control bus using TEST No. 1
check feedback line using TEST No. 20
If a failure is detected in TEST Nos. 1 or 20:

- Replace CPU-board,
If problem persists, then:

- Replace motherboard.

Calibration Procedure:

None required. The "RF leakage current" board is facfory calibrated.

LISTING OF ERROR MESSAGES
ERBE Instr.: Erbotom ACC450, 430, 410
D-7400 Tilbingen
SOFT Version V2.0
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Not used.

Display on LED-Array
ERRCR No. : &

Fallure Mode:

EREE
D-7400 Tubingen

LISTING OF ERROR MESSAGES
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Display on LED—-Array
ERROR No. : =

Failure Mode: 2

Failure Description

Failure detected on depressien of AUTO option for START-MODE of AUTOCCAGULA-
TION section of operating panel.

Failure Indications

- Activation indicator in AUTOCOAGULATION section of operator panel
blinking.

- Alarm sounds.
Failure indications will persist as loag as the button is held depressed.

START MODE will proceed when the button is released.

Potential Causes

- Contact signal present at button depression.
- - External contact present.
- Failure in contact-monitor unit, or of feedback line on motherboard or

CPU-board.

Sugpgested Remedies

- Check for presence of external contact.
- Replace contact-monitor unit, board slot J1@.
If problem persists, then:
check external control bus using TEST No. 1
check feedback line using TEST No. 22

if s faillure is detected in TEST Nos. 1 or 2Z:

- Replace CPU-board.
If problem persists, then:

- Replace motherboard
Calibration Procedure:

None required. The “contact-monitor" board is factory calibrated.

Date Name
Drawn 22,01, 90
Checked
Drwg. No.
Sheet No.
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Display on LED-Array
ERROR No. @ 10

Failure Mode! 2

Failure Description

Failure detected on activation of AUTQCOAGULATION mode.

- Invalid front-panel settings;
AUTOCOAGULATION mode selection incompletely confirmed.

Failure Indications

- Activation indicator in AUTOCOAGULATION section of operator panel
blinking.

- Alarm sounds.

Failure indications will persist as long as operating mede is activated.

Potential Gauses
- AUTOCOAGULATION mode front-panel settings incomplete.

- Failure on the GCFU-board or in RAM

Suggested Remedies

- Perform all settings needed for AUTOCOAGULATION mode.
If problem persists, then:

- Replace CPU-board

Calibration Procedure:

No calibration required

Date Name
Drawn 22,01.90
Checked
Drwg. No
Sheet No.
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Not used.

Display on LED-Array
ERROR No. : 1

Failure Mode:

ERBE
D-7400 Tibingen

LISTING OF ERROR MESSAGES
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Display on LED-Array
ERROR No. @ 1=

Failure Mode: 2

Failure Description

Failure detected on activation of AUTOCOAGULATION mode.

- Monitoring signal to shutdown system while CURRENT active 1s present,
even though the operating mode is not yet activated.

Failure Indications

- Activation indicator in AUTOCCAGULATION section of operator panel
blinking.

- Alarm sounds.

Failure indications will persist as long as operating mode 1s activated.

Potential Causes

- Failure in contact—-monitor unit or spark-current monitor, or of
- feedback line on motherboard or CPU-board.

Suggestied Remedies

- Replace contact-monitor unit and spark—current monitor
If problem persists, them:

check external control bus using TEST No. 1
check feedback line using TEST No. 22

if a failure is detected in TEST Nos. 1 or 2Z:

- Replace CPU-board.
If problem persists, then:

- Replace motherboard.
Calibration Procedure:

None required. The monitor beard is factory calibrated.

Date Name
Drawn 22,01, 90
Checked
Drwg. HNo.
Sheet No.
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Display on LED-Array
ERROR No. : 1=

Failure Mode: 2

Failure Description

Failure detected con activation of AUTOCOAGULATION mode.

- Monitoring signal to shutdown system while SPARK active is present,
even though the operating mode is not yet activated.

Failure Indications

- Activation indicator in AUTOCQAGULATION section of operator panel
blinking.

- Alarm sounds.

Failure indications will persist as long &s operating mode is activaied.

Potential Causes

- Failure of contact monitor, spark current monitor, or of feedback line
on motherboard or CPU-board.

Suggested Remedies

- Replace contact monitor unit and spark current monitor
If problem persists, then:

check external control bus using TEST No. 1
check feedback line using TEST No. 22

If a8 fatlure is detected in TEST Nos. 1 or 22:

- Replace CPU-board.
If problem persists, then:

- Replace motherboard.
Calibration Procedure:

None reguired. The "contact-monitor" board is factory calibrated.

LISTING OF ERROR MESSAGES 5 2292*;'9% Neme
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Display on LED-Array
ERROR No. : 1 4

Failure Mode:

Not used.
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Display on LED-Array
ERROR No. : 15

Failure Mode: 2

Failure Description

Fatlure detected on activation of AUTQOCOAGULATION mode.

- Activation was attempted using finger—switch,
START MODE is set to AUTO or PEDAL, or no START MODE setting has been
selected.

Failure Indications

- Activation indicator in AUTOCOAGULATION section of operstor panel
blinking.

- Alarm sounds.

Falilure indications will persist as long as operating mode is activated.

Potential Causes

-  AUTOCOAGULATION mode front-panel settings incorrect.

Suggested Remedies

- Correct all AUTOCOAGULATiON mode front-panel settings.

Callbration Procedure:

No calibration required.

Date Name
Drawn 22.01.80
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Drwg. No.
Sheet No.
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Display on LED-Array
ERROR No. : 1S

Failure Mode:

Not used.
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Display on LED-Array
ERROR No. : i~7

Failure Mode: 1

Failure Description

Fallure detected on switching on the instrument.

- Activation signal from finger-switch or foot-switch for the ¢

ting mode present when the instrument 1s switched on,.

Failure Indications

- Activation indicator in GUT sectien of operator panel blinking.

- Alarm sounds.

Failure indications will persist while operating mode is

Potential Causes

- External activation due to defective foot-switch, defective finger-

switch, or defective cabling.

- Internal activation due to defective foot-switch, defective finger-

switch, or defective cabling,

Suggested Remedies

- Disconnect foot-switch and finger-switch from instrument,
1f indicated. If the problem persists, then the instrument itself 1is

at fault,

activated,

- If the LED on the finger-switch monitor board for CHANNEL A is 11%,
replace the finger-switch monitor board. If the problem persists,

then:

check external control bus using

TEST No, i

check finger-switch signal line for CHANNEL B using TEST Neo. 2@
check foot-switch signal line for CHANNEL A using  TEST No. 21

If a failure is detected in TEST Nos. i, 20, or 21

- Check foot-switch connector jack; replace CPU-board.

If problem persists, then:
- Replace motherboard.

Calibration Procedure:

The finger-switch monitor board requires no calibration.

UT opera-

and replace
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Display on LED-Array
ERROR No. : 1

Failure Mode: 1

Fallure Description

Failure detected on switching on the instrument.

- Activation signal from finger-switch or foot-switch for the COAGULA-
TION operating mode present when the instrument is switched on.

Failure Indications

- Activation indicator in COAGULATION section of operator psnel blink-
ing,

= Alarm sounds.

Failure indications will persist while operating mode is activated.

Potential Causes

- External activation due to defective foot-switch, defective finger-
switch, or defective cabling.

- Internal activation due to defective foot-switch, defective finger-
swiich, or defective cabling.

Suggested Remedies

- Disconnect fooi-switch and finger-switch from instrument, and replace
if indicated. If the problem persists, then the instrument itself is
at {fault.

- If the LED on the finger—-switch moniter board for CHANNEL B is 1lit,
replace the finger—-switch monitor board. If the problem persists,
then:

check external control bus using TEST No. 1

check finger-switch signal line for CHANNEL B using TEST No. 29
- check foot-switch signal line for CHANNEL B using  TEST No. 21
If a failure is detacted in TEST Nos., 1, 2@, or 21:

- Check foot-switch connector jack; replace CPU-board.
If problem persists, then:

- Replace motherboard.
Calibration Procedure:

The finger—-switch moniter board requires no calibration.

LISTING OF ERROR MESSAGES 5 22981890 Name
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Display on LED-Array
ERROR Noo. : 19

Failure Mode: 1

Failure Descriptien

Failure detected on switching on the instrument.

- Activation signal from finger—switch or fooi-switch for the AUTOCOAGU-
LATION operating mode present when the instrument is switched on.

Failure Indications

- Activation indicator in AUTOCOAGULATION section blinking.

- Alarm sounds.

Failure indications will persist while cperating meode is activated.

Potential Causes

- External activation due to defective foot-switch, defective finger-
switch, defective cabling,or to bipelar or monopolar contact.

- - Internal activation due to & defective foot-switch signal line, or a
defective finger—switch monitor or contaci-monitor.

Suggested Remedies

- Disconnect fooi-switch and finger-switch from instrument, and replace
if indicated. If the problem persists, then the instrument itself i1s
at fault.

- Is the LED on the finger-switch monitor board for CHANNEL C lit?

If so: Replace the finger-switich monitor board,

If not: Is the LED for "contact" on the contact-monitor board 1it?
Is so: Replace the contact-monitor board

If the problem persists, then:

check external control bus using TEST No. 1

check finger—switch signal line for CHANNEL C using TEST Ne. 21

check foot-switch signal line for CHANNEL ¢ using  TEST No. 21

check contact-monitor signal line using TEST No. 22
if a failure is detected in TEST Nos. 1, 21, or 22:

- Check foot-switch connector jack; replace CPU-board.
If problem persisis, then:

- Replace the motherboard.
Calibration Procedure:

The finger-switch monitor board requires no calibration. The contact-moni-
tor board is factory calibrated
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Display on LED-Array
ERROR No. : 2O

Failure Mode: 2

Faillure Description

Failure detected on activation of CUT mode.

- CUT-mode front-panel settings invalid,

Fallure Indications

- Activation indicator in CUT section of operator panel blinking.

- Alarm sounds.

Failure indicatlions will persist as long as operating mode is activated.

Potential Causes

- CUT-mode front-panel setiings incomplete.

- Fallure on CPU-board or in RAM.

Suggested Remedies

- Perform all settings needed for CUT mode.
If problem persists, then:

- Replace CPU-board.

Calibration Procedure:

No calibration required.
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Display on LED—-Array
ERROR No. s =2 1

Failure Mode: 2

Failure Description

Failure detected on activation of COAGULATION mode.

- COAGULATION-mode front-panel settings invalid

Fallure Indications

- Activation indicator in COAGULATION sectlon of operator panel blink-
ing,

- Alarm sounds.

Fallure indications will persist as long as operating mode 1s activated.

Poientisl Causes

- COAGULATION-mode front-panel settings incomplete.

- Feilure on CPU-board or in RAM,

Suggested Remedies

- Perform all settings needed for COAGULATION MODE.
If problem persists, then:

- Replace CPU-board.

GCalibration Procedure:

No calibration required.
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Not used.

Display on LED-Array
ERROR No. : =22

Fallure Mode:
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Not used.

Display on LED-Array
ERROR No. : =23

Fallure Mode:
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Display on LED-Array
ERROR No. : =24

Failure Mode: 2

Failure Descripticon

Failure detected on activation of an operating mode.

- Measured impedance of neutral elecirode greater than 12@ Ohms.

Failure Indications

- Operator-panel activation indicator for activated operating mode
blinking.

- Alarm sounds.
- NE-TEST indicator in SAFETY section of operator panel blinking.

Failure indications will persist as long as an operating mode 1s activated.

Potential Causes

- - Neutral electrode not applied, or incorrectly applied.
- Problem with neutral electrode cable.
- Failure of NESSY NE-measurement unit or of feedback line on mother—

board or CPU-board.

Suggested Remedlies

Check neutral electrode and its cable.
If problem still exists, them

- Replace NES5Y NE-measurement unit.
If problem persistis, then:

check external control bus using TEST No. 1
check NE feedback-frequency line using TEST No. 22

If a fallure is detected in TEST Nos. 1 or 22:

- Replace CPU-beard,
If problem persists, then:

- Replace motherboard

Calibration Procedure:

The "NESS5Y" NE-measurement board is factory calibrated.
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Display on LED-Array
ERROR No. @ =25

Fallure Mode: 3

Failure Descripiion

Failure detected on activation of an operating mode

- Unsymmetry of the peutral electrode surface.
Limiting value reached: the RF-generator and power supply are shut-off.

Fallure Indications

- Operator—-panel activation indicator for activated operating mode
blinking.

= Alarm sounds.
- NE-TEST indicator in SAFETY section of operator panel blinking.

Failure indications will persist as long as an operating mode is activated.

Potential Causes

- Unsymmetry exists because neutral electrode is incorrectly applied.

- Failure of NESSY NE-measurement unif or of feedback line on mother-
board or CPU-board.

Suggested Remedies

- Check if neutral electrode is correctly applied.
If problem still exists, them

- Replace NESSY NE-measuremeni unit
If problem persists, then:

check external control bus using TEST No. 1
check symmetry feedback line using TEST No. 20

If a failure is detected in TEST Nos. 1 or 2@:

- Replace CPU-board.
If problem persists, them:

- Replace motherboard.

Calibration Procedure:

The "NES5Y" NE-measurement board is factory calibrated,
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Display on LED-Array
ERROCOR No. : =266

Failure Mocode: 3

Failure Description

Failure detected on activation of an operating mode.

- Unsymmmetry of the peutral electrode surface.
Limiting value for iriggering ALARM.

Failure Indications

- Alarm sounds.
- NE-TEST indicator in SAFETY section of operator panel blinking.

Feilure indications will persist as long as the limiting value 1s exceeded.

Potential Causes

Unsymmetry exists because neutral electrode is incorrectly applied.

- Failure cof NESSY NE-measurement unit or of feedback line on mother—
board or CPU-board.

Suggested Remedies

- check if neutral electrode is correctly applied.
If problem still exists, then:

- Replace NES5Y NE-measurement unit.
If problem persists, then:

check external control bus using TEST No. 1
check symmetry  feedback line using TEST No. 29

If a failure 1is detected in TEST Nos. 1 or 2@:

- Replace CPU-board.
If problem persistis, then

- Replace motherboard,

Calibration Procedure:

The "NESS5Y" NE-measurement board is factory calibrated.

LISTING OF ERROR MESSAGES I nz”ggego Name
ERBE Instr.: Erbotom ACC450, 430 Checked e Mt
D=-7400 Tubingen
- Drwg. No

SOFT Version V2.0 Sheet No.



Display on LED-Array
ERROR No. : =27

Failure Mode: 2

Faillure Description

Fallure detected on activation of an operating mode.

- Feedback line of the safety circuiiry reports activation enabled, but
activation is locked out at thils peint

Failure Indications

- Operator-panel activation indicator for activated operating mode
blinking.

- Alarm sounds.

Failure indications will persist as long as an operating mode is activated.

Potentinl Causes

- Failure of safety circuitry unit or of feedback line on motherboard or
* CPU-board.

Suggested Remedies

- Replace safety circuitry unit
If problem persists, then:

check external control bus using TEST No. 1
check feedback 1line using TEST No. 22

If a failure is detected in TEST Nos. 1 or 22:

- Replace CPU-boerd.
If problem persists, them:

- Replace motherboard.

Calibration Procedure:

No calibration required.
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Display on LED-Array
ERROR N, =28

Failure Mode: 3

Failure Description

Failure detected on activation of an operating mode

- Current density too high. The surface area of the neutral electrode
1s t{oo small for the current supplied by the instrument.

Failure Indication

- NE-TEST indicator in SAFETY section of operator panel blinking.

The failure indication will persist as long as the current density remains

too high,

Potential Causes

- Surface area of neutral electrode too small.

- Failure of NESSY NE-measurement unit or of feedback line on mother-
board or CPU-board

Suggested Remedies

- Increase surface areas of neutral electrode
If problem still exists, then:

- Replace NESSY NE-measurement unit,
If problem persists, then:

check external contreol bus using TEST No. 1
ctheck current-density feedback line using TEST No. 20

If a failure is detected in TEST Nos. | or 2@:

- Replace CPU-board.
If problem persists, then:

- Replace motherboard

Calibration Procedure:

The "HNES5Y" NE-measurement board is factory calibrated.
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Display on LED-Array
ERROR No. : =9

Failure Mode: 2

Failure Description

Failure detected on activation of the CUT mode of operation.

- Signals from foot-switch and finger-switch to CUT operating mode
simultaneously present,

Failure Indications

- Actlvation indicator of operator panel section for the activated oper-—
ation mode blinking.

- Alarm sounds.

Failure indications will persist while operating mode is activated.

Potential Causes
- External failure of foot-switch, finger-switch, or cabling.
- Internal failure due to defective finger-switch monitor, or due to

defective foot-switch or finger-switch feedback line.

Suggested Remedies

- Disconnect foot-switch and finger-switch from instrument, or replace
these items if indicated. If the problem persists, then the instru-
ment itself is at fault.

- If the LED on the finger-switch monitor board for CHANNEL A is 1it,
replace the finger-switch monitor board., If the problem persists,
then:

check external control bus using TEST No. 1

check finger-swiich signal line for CHANNEL A using TEST No. 20

check finger-switch signal line for CHANNEL A using TEST No. 21
If a failure is detected in TEST Nes. 1, 20, or 21:

- Check fool-switch connector jack; replace CPU-board.
If problem persists, then:

- Replace motherboard.

Calibration Procedure:

The finger—-switch monitor beard requires no calibratien.
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Display on LED-Array
ERROR No. : 30

Failure Mode: 2

Failure Description

Fallure detected on activation of the CUT mode of operation.

- The finger-switch signal to the CUT operating mode and the finger-
switch signal to the COAGULATION operating mode simultaneously pre-
sent.

Failure Indications

- Activation indicator of operator panel section for the activated oper-
ation mode blinking.

- Alarm sounds.

Failure indications will persist as long as the activation error exists.

Potential Causes
- External failure of finger-switch or its cabling.
- Internal failure due to defective finger-switch monitor or defective

finger—-switch feedback line,

Suggesied Remedies

- Disconnect finger-switch from instrument, or replace if indicated. If
the problem persisis, then the instrument itself is at fault.

- If either of the LED's on the finger-switch monitor board for
CHANNELS A and B is 1it, replace the finger-switch monitor board. If
the problem persists, then:

check external control bus using TEST No. 1
’ check finger-switch signal line for CHANNEL A using TEST No. 20

check finger—switch signal line for CHANNEL B using TEST No. 20
If a fallure is detected in TEST Nos. 1 or 2@:

- Replace CPU-bosrd.
If problem persists, then:

- Replace motherboard.

Calibration Procedure:

The finger-switch monitor board requires no calibration.
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Display on LED-Array
ERROR No. : 31

Fallure Mode: 2

Fallure Descripiion

Failure detected on activation of the CUT mode of operation.

- The foot-switch signal to the CUT operating mode and the finger—switch
signal to the COAGULATION operating mode simultaneously present

Failure Indications

- Activation indicator of operator panel section for the activated oper-
ation mode blinking.

- Alarm sounds.

Failure indications will persist as long as the activation error exists

Potential Causes
- External failure of foot-switch, finger-switch, or their cabling.
- Internal failure due fo defective finger-swiich monitor, or due to

defective foot-switch or finger—switch feedback line.

Suggested Remedies

- Disconnect fooi-switch and finger-switch from instrument, or replace
if indicated. If the problem persists, then the instrument itself is
at faulf.

- If the LED on the finger-switch monitor board for CHANNEL A is 1lit,
replace the finger-switch monitor board, If the problem persists,
then:

check external control bus using TEST No. |

check finger—-switch signal line for CHANNEL B using TEST No. 20

check foot-switch signal line for CHANNEL A using  TEST No. 21
1f a fallure is detected in TEST Nos. 1, 20, or 21:

- Check foot—-switch connector jack; replace CPU-board.
If problem persists, them:

- Replace motherboard.

Calibration Procedure:

The finger-switch menitor board requires no calibration.
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Display on LED-Array
ERROR No. : 3=

Falilure Mode: 2

Fajilure Description

Failure detected on activation of the CUT mode of operation.

- The foot-switch signal to the CUT operating mode and the finger—-switch
signal to the AUTOCOAGULATION operating mode simultaneously present.

Failure Indications

- Activation indicator of operator panel section for the activated oper-
ation mode blinking.

- Alarm sounds.

Failure indications will persist as leng as the activation error exists.

Potential Causes
- External failure of foot-switch, finger-switch, or their cabling.
- Internal failure due to defective finger-switch monitor, or due to

defective foot-switch or finger-switch feedback line,

Suggesied Remedies

- Disconnect foot-switch and finger-switch from instrument, or replace
if indicated. I{f the problem persists, then the instirument itself is
at fauit,

- If the LED on the finger—switch monitor board for CHANNEL C is 1lit,
replace the finger-switch monitor board. If the problem persistis,
then:

check external control bus using TEST No. 1

check finger-switch signal line for CHANNEL C using TEST No. 21

check foot-switch signal line for CHANNEL A using  TEST No. 21
If & failure 1s detected In TEST Nos. 1 or 21:

- Check foot-switch comnnector jack; replace CPU-board.
If problem persists, then:

- Replace motherbeard.

Calibration Procedure:

The finger—-switch monitor board requires no calibration
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Display on LED-Array
ERROR No. : 33

Failure Mode: 2

Failure Description

Failure detected on activation of the CUT mode of operation.

- Finger-switch signal to the CUT operating mode and contact signal to
the AUTOCOAGULATION operating mode simultaneously present.

Fajilure Indications

- Activation indicator of operator panel section for the activated oper-—
ation mode blinking.

- Alarm sounds.

Failure indicatlons will persist as long as the activation error existis.

Potential Causes

- External failure of finger—switch or its cabling.

- Internal failure due to a defective finger—-switch moniior, a defective
finger—-switch feedback line, or a defective contact monitor.

Suggested Remedies

- Disconnect the finger-switch from the instrument, or replace the
switch if indicated. If the problem persists, then the instrument
itself is at fault.

- Is the LED on the finger-switch menitor board for CHANNEL C 11t7
If so: Replace the finger-switch monitor board.
If not: Is the LED for "contact" on the contact-menitor board 11t?
If so: Replace the confact-monitor board.
If the problem persists, them:
check external contrel bus using TEST No. 1
+  check finger-switch signal line for CHANNEL A using TEST No. 20
check the contact-monitor signal line using TEST No, 22
If a fallure is detected in TEST Nos. 1 ,20, or ZZ:
- Replace the CFU-board.
If the problem persists, then:

- Replace the motherbeard.

Calibration Procedure;

The finger-switch monitor board requires no calibration.
The contact-monitor beoard is factory calibrated
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Display on LED-Array
ERROR No. : =4

Failure Mode: 2

Failure Description

Fallure detected on activation of the COAGULATION mode of operation

- The foot-switch and finger-switch signals to the COAGULATION operating
mode are simultaneocusly present.

Failure Indications

- Activation indicator of operator panel section for the activated oper-
ation mode blinking.

- Alarm sounds.

Fallure indications will persist as long as the activation error existis.

Potential Causes

- External failure of foot-switch, finger—-switch, or their cabling.

- Internal failure due to defective finger-switch monitor, or due to
defective foot-switch or finger-switch feedback line,

Suggested Remedies

- Disconnect fooi-switch and finger-swiich from instrument, or replace
if indicated. If the problem persists, then the instrument itself is
at fault.

- If the LED on the finger-switch monltor board for CHANNEL B is 1lit,
replace the finger—switch monitor board. If the problem persists,
then:

check external control bus using TEST No. 1

check finger-switch signal line for CHANNEL B using TEST No. 20

check foot-switch signal line for CHANNEL B using  TEST No. 21
If a failure is detected in TEST Nos. 1, 20, or 21:

- Check foot-swiich connector jack; replace CPU-board.
If problem persists, them:

- Replace motherboard

Calibration Procedure:

The finger-switch monitor beard requires no calibration.
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Dlisplay on LED-Array
ERROR No. : 35

Failure Mode: 2

Failure Description

Failure detected on activation of the COAGULATION mode of operation.

- The finger-switch signals to the CUT and COAGULATION operating modes
are simultanecusly present,

Failure Indications

- Activation indicator of operator panel section for the activated oper-
ation mode blinking.

- Alarm sounds.

Failure indications will persist as long as the activation error exists,

Potential Causes

- External failure of finger-switch or its cabling.

- Internal failure due to defective finger-switch monitor or defective
finger—switch feedback line.

Sugrestied Remedies

- Disconnect finger-switch from instrument, or replace if indicated. If
the problem persists, then the instrumeni itself is at fault.

- If either of the LED's on the finger-switch monitor board for
CHANNELS A and B is 1it, replace the finger-switch monitor board. If
the problem persists, then:

check external control bus using TEST No. 1

check finger-switch signal line for CHANNEL A using TEST No. 20

check finger-switch signal line for CHANNEL B using TEST No. 20
If a failure is detected in TEST Nos. 1 or 2@:

- Replace CPU-board.
If problem persists, then:

- Replace motherbeard

Calibration Procedure:

The finger-switch monitor board requires no calibration.
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Display on LED—-Array
ERROR No. : 36

Failure Mode: 2

Fallure Description

Fallure detected on activation of the COAGULATION mode of operation.

- The foot-switch signal to the CUT operating mode and the finger—-switch
signal to the COAGULATION operating mode are simultaneously present.

Failure JTndications

- Activation indicator of operator panel section for the activated oper-
ation mode blinking.

- Alarm sounds.

Feilure indications will persist as long as the activation error exists.

Potentinal Causes

- External failure of foot-switch, finger-switch, or their cabling.

- Internal failure due to defective finger-switch monitor, or due to
defective foot-switch or finger-swiich feedback line.

Suggested Remedies

- Disconnect foot-switch and finger-switch from instrument, or replace
if indicated, If the problem persisis, then the instrument itself is
at fault.

- If the LED on the finger-switch monitor board for CHANNEL B is 1lit,
replace the finger-switch monitor board, If the problem persists,
then:

check external control bus using TEST No. 1

check finger-switch signal line for CHANNEL B using TEST No. 2@

check foot-switch signal line for CHANNEL A using  TEST No. 21
If a failure is detected in TEST Nos. 1, 20, or 21:

- Check foot-switch connector jack; replace CPU-board.
If problem persists, then:

- Replace motherboard.

Calibration Procedure:;

The finger—switch monitor board requires no calibration.
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Display on LED—-Array
ERROR No. : =7

Failure Mode: 2

Failure Description

Fallure detected on activation of the COAGULATION mode of operation.

- The finger-switch signals to the AUTOCOAGULATION and COAGULATION oper-
ating modes are simultaneously present.

Fallure Indications

- Activation indicator of operator panel section for the sctivated oper-
ation mode blinking.

- Alarm sounds.

Failure indications will persist as long as the activaiion error exists,

Potential Causes
- External failure of finger-switch or it{s cabling.

- Internal failure due to defective finger-switch monitor or defective
finger-switch feedback line.

Suggested Remedies

- Disconnect finger-switch from instrument, or replace if indicated. If
the problem persists, then the instrument itself is at fault,

- If either of the LED's on the finger-swiich monitor beard for
CHANNELS B and C is 1it, replace the finger-switch monitor board. If
the problem persists, then:

check external contrel bus using TEST No. 1

check finger-switch signal line for CHANNEL C using TEST No, 21

check finger—switch signal line for CHANNEL B using TEST No. 2@
If a fallure is detected in TEST Nos. 1, 20, or 21:

- Replace CPU-board.
If problem persists, them:

- Replace motherboard,

Calibration Procedure;

The finger-switch monitor beoard requires no calibration.
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Display on LED-Array
ERROR No. : 328

Failure Mode: 2

Failure Description

Failure detected on activation of the COAGULATION mode of operation.

- Finger—-switch signal to COAGULATION operating mode and contact signal
to AUTOCOAGULATION operating mode simultaneously present.

Failure Indications

- Activation indicator of operator panel section for the activated oper-
ation mode blinking.
= Alarm sounds.

Failure indications will persist as long as the activaiion error exists.

Potential Causes

- External failure of finger-switch or its cabling.

- - Internal failure due to a defective finger-switch monitor, a defective
finger—-switch {eedback line, or a defective contact monitor.

Suggesied Remedies

- Disconnect the finger-switch from the instrument, or replace the
switch if indicated. If the problem persists, then the instrument
itself is at fault.

- Is the LED on the finger-swiich monitor board for CHANNEL B 1it?
If so: Replace the finger-switch monitor board.
if not: Is the LED for "contact" on the contact-monitor board 1i1t?
If so: Replace the contact-monitor board
If the problem persists, then:
check external control bus using TEST No. 1
check finger-switch signal line for CHANNEL B using TEST No. 20
check the contact-monitor signal line using TEST No., 22
If a failure is detected in TEST Nos. 1,20, or 22:
- Replace the CPU-board.
If the problem persists, then:

- Replace the motherboard

Calibration Procedure;

The finger-switch moniter board requires no calibration.
The contact-monitor board is factory calibrated
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Display on LED-Array
ERROR No. : =9

Failure Mode: 2

Failure Description

Failure detected on activation of the AUTOCOAGULATION mode of operation.

- The foot-switch and finger-switch signals to the AUTOCQAGULATION oper-
ating mode are simultanecusly present.

Failure Indications

- Activation indicator of operator panel section for the activated oper-
ating mode blinking.

- Alarm sounds.

Fallure indications will persist as long as the activation error exists.

Potentlal Causes
- External failure of finger-switch or its cabling.

- Internal failure due to defective finger-switch monitor, or due to
defective foot-switch or finger-swiich feedback line.

Suggested Remedies

- Disconnect foot-switch and finger-switch from instrument, or replace
if indicated. T1If the problem persists, then the instrument itself is
at fault.

- If the LED on the finger-switch monitor board for CHANNEL C is 1it,
replace the finger-switch monitor board. If the problem persists,
then:

check external control bus using TEST No. 1

check finger-switch signal line for CHANNEL ¢ using TEST No. 21

check foot-switch signal line for CHANNEL C using  TEST No. 21
If a failure is detected in TEST Nos. 1 or 21:

- Check foot-switch connector jack; replace CPU-board.
If problem persists, then:

- Replace motherboard.

Calibration Procedure:

The finger-switch monitor board requires no calibration.
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Display on LED-Array
ERROR No. : a0

Fallure Mode:

Not used,
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Not used.

Display on LED-Array
ERROR No. : <. 1

Failure Mode:

ERBE
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Display on LED—-Array
ERROR No. : 4 =

Fallure Mode: 2

Fallure Description

Failure detected on activation of the AUTOCOAGULATION mode of operation.

- Foot-switch signal to CUT operating mode and contact signal to AUTOCO-
AGULATION operating mode simultaneously present.

Failure Indications

- Activation indicator of operator panel section for the activated oper-—
ation mode blinking.

- Alarm sounds.

Failure indications will persist as long as the activation error exists.

Potential Causes

- External fallure of finger-switch or its cabling.

- Internal failure due to a defective finger—-switch monitor, a defective
foot-switch feedback line, or a defective contact monitor.

Suggested Remedies

- Disconnect the foot-switch from the instrument, or replace if indica-
ted. If the preblem persists, then the instrument itself is at fault,

If not: Is the LED for “contact" on the contact-monitor board 11t?
If so: Replace the contact-monitor board
If the problem persists, then:
check external control bus using TEST No. 1
check finger-switch signal line for CHANNEL A using TEST No. 21
check the contaci-monitor signal line using TEST No. 22
If a fallure is detected in TEST Nos. 1,21, or 22:

- Replace the CPU-board.
If the problem persists, then:

- Replace the motherbeard,

Calibration Procedure:

The contact-monitor board is factory calibrated.
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Display on LED—-Array
ERROR No. : 4.3

Fallure Mode: 2

Failure Description

Fellure detected on activation of an operating mode.

- The feedback line of the safety circultry reports that activation is
locked out, but activation should be enabled at this point.

Failure Indications

- Activation indicator of the activated operating mode blinking.
- Alarm sounds.

Fallure indications will persisi as long as operating mode is activated.

Potential Causes

- Failure of safety circuitry, or of feedback lines on motherboard or
CPU-board.

Sugresied Remedies

- Replace safety circuitry unit.
If problem persists, then:

check external control bus using TEST No, 1
check feedback line using TEST No. 22

If a failure is detected in TEST Nos. 1 or 22:

- Replace CPU-board.
If problem persists, then:

- Replace motherboard.

Calibration Procedure:

No calibration required.
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Display on LED-Array
ERROR No. : a 44

Failure Mode: 2

Faillure Description

The indicators of the CUT, COAGULATION, and AUTOCOAGULATION flash seguenti-
ally when the instrument is switched on
Failure Indication

- Sequential flashing of operator panel indicators.

Potential Causes

- Instrument was switched off while front-panel settings were incom-
plete,

- Memory failure (RAM) on CPU-beoard, JI.

- Battery or memory circuit on CPU-board failed.

Suggested Remedies

- Complete front-panel settings, shui off line voltage, turn on line
voltage again.

- Check battery on CPU-board,

- Replace CPU-board.

Calibration Procedure:

No calibration required.
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Fallure Description

Display on LED-Array

ERROR No. : 4.5

Failure Mode:

1

An indicator lamp on the instrument's front panel blinks when the instrument

is swiiched on.

Failure Indication

- Indicator lamp blinking.

- Alarm sounds

Poteniial Causes

- A button was held depressed while the instrument was switched on.
button depressed will be identified by the illumination of its associ-
ated indicator lamp.

- Failure on an interconnecting line.

- - Failure on CPU-board, T1.

Suggested Remedies

The

- Check the buitons on the front panel; replace the entire front panel
if indicated.
If the problem persists, them:

- Check the interconnecting cabling; replace if indicated.
If the problem persists, then:

- Replace the CPU-board

Calibration Procedure:

No calibration required.
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Display on LED-Array
ERROR No. : 4 &

Failure Mode: 2

Failure Description

Error detected on activation of the AUTOCOAGULATION operating mode.

Failure Indicatlon
- Activation indicator of AUTOCOAGULATION operating mode blinking.
- Alarm sounds.

Failure indications will remain active during activation.

Potential Causes

- Finger-switch activation is enabled only for COAGULATION MODE setting
"MONOPOLAR. ¥

Suggested Remedies

- Rectify front panel setting.

Calibration Procedure:

No calibration reguired.
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Display on LED-Array
ERROR No. : a4 7

Faillure Mode: 3

Failure Bescription

Failure detected during activation of CCAGULATION SPRAY 1 or SPRAY 2 opera-
ting modes.

- Gutput error: The duration of the SPRAY timer cycle is more than 20 %
shorter than that preset,

Failure Indication

- Output error indication in SAFETY section of operator panel.

Potential Causes

- Failure of the timer or of the feedback system on the SPRAY/TUR-gener-—
ator board, beoard slot JS.

- Failure of activation lines or of the feedback lines on the mother-—
board or on the CPU-board

Suggested Remedies

- Replace SPRAY/TUR-generator board, board slot J9.
If problem persists, then:

check external conirol bus using TEST No. 1
check feedback line using TEST No. Z2
check activation line using TEST No. 15

if fallures are detected in TEST Nos. 1, 22, or 15:

- Replace the CPU-board.
If problem persists, then:

- Replace the motherboard

Calibration Procedure:

None required. The SPRAY/TUR-generator is factory calibrated.
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Display on LED-Array
ERROR No. : 45

Fallure Mode: 3

Fallure Description

Failure detected during activation of COAGULATION SPRAY 1 or SFRAY 2 opera-
ting modes.

- Qutput error: The duratlion of the SPRAY timer cycle 1s more than 4@ %
shorter than that preset.

Failure Indication

- Activation indicator of the activated COAGULATION mode panel section
blinking. Power supply, RF-generator, and SPRAY/TUR-generator have
all been shut off.

- Alarm sounds.

- Output error indication in SAFETY section of operator panel.

Failure indications will persist as long as the operating mode is activated.

Potential Causes

- Fallure of the timer or of the feadback system on the SPRAY/TUR gener-—
ator beard, board slot J9.

- Failure of activation lines or of the feedback lines con the mother-
board or on the CPU-board.

suggested Remedies

- Replace SPRAY/TUR-generstor board, board slot JS.
If problem persists, then:

check external control bus using TEST No. 1
check feedback line using TEST No, 22
check activation line using TEST No. 15

If failures are detected in TEST Nos. 1, 22, or i5:

- Replace the CPU-board.
If problem persists, then:

- Replace the motherboard.

Calibration Procedure:

None required. The SPRAY/TUR-generator is factory calibrated.
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Bisplay on LED-Array
ERROR No. : a3

Failure Mode: 3

Failure Descripiion

Fallure detected during activation of COAGULATION SPRAY 1 or SPRAY 2 opera-
ting modes.

- Output error: The duration of the SPRAY {imer cycle is more than 20 %
longer than that preset.

Failure Indication

- Output error indication in SAFETY section of operator panel.

Poteniial Causes

- Failure of the timer or of the feedback system on the SPRAY/TUR-gener-
ator board, board slot JG.

- Failure of activation lines or of the feedback lines on the mother—
board or on the CPU-becard.

Sugrpested Remedies

- Replace SPRAY/TUR-generator board, board slot JO.
If problem persisis, then:

check external control bus using TEST No. 1
check feedback Iine using TEST No. 22
check activation line using TEST Ne. 15

If failures are detected in TEST Nos. 1, 22, or i5:

- Replace the CPU-board.
If problem persists, then:

- Replace the motherboard

Calibration Procedure:

None required. The SPRAY/TUR-generator is factory calibrated.
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Display on LED—-Array
ERROR NO. : 50

Failure Mode: 3

Fajlure Description

Failure detected during activation of COAGULATION SPRAY 1 or SFRAY 2 opera-—
ting modes.

- OQutput error:  No feedback frequency from the SPRAY/TUR timer.

Fajilure Indication

- Activation indicator of the activated COAGULATION mode panel section
blinking. Power supply, RF-generator, and SPRAY/TUR-generator have
@ll been shut off.

- Alarm sounds.

- Output error indication in SAFETY section of operator panel.

Failure indications will persist as long as the operating mode is activated.

Potential Causes

- Failure of the timer or of the feedback system on the SPRAY/TUR-gener-—
ator board, board sloi JS.

- Failure of activation lines or of the feedback lines on the mother-
board or on the GPU-board.

suggested Remedies

= Replace SPRAY/TUR-generator board, beard slot J9.
If problem persists, then:

check external control bus using TEST No. 1
check feedback line using TEST No. 22
check activation line using TEST No. 15

If fallures are detected in TEST Nos. 1, 22, or 15:

- Replace the CPU-board.
If problem persists, them:

- Replace the motherboard.

Calibration Procedure:

None required. The SPRAY/TUR-generator 1s factory calibrated.

LISTING OF ERROR MESSAGES . 22{32:@90
ERBE Instr.: Erbotom ACC43Q rawn 01,
- Ubi Checked
D-7400 Tilbingen
Drwg. No.

SOFT Version V2.0 Sheet No,

Name



Display on LED-Array
ERROR No. : 5 1

Failure Mode: 3

Failure Description

Fallure detected during activation of COAGULATION SPRAY 1 or SPRAY 2 opera-
ting modes.

- OCutput error: The RF output voltage of the supply for the SPRAY/TUR-
generator 1s more than 2@ % higher than that preset,
Failure Indication

- Output error indication in SAFETY section of operator panel.

Potentiel Causes
- Failure of the RF-voltage regulation or the feedback system
- Failure of the power supply or RF-generator unit, or of the activation

line, or of ihe feedback lines on the motherboard or on the CPU-board,

Suggested Remedies

- Replace the 400-W power supply unit.
If the problem persists, then:

- Replace the RF-generator unit.
If the problem persists, then:

check the external contral bus using TEST No. 1
check the feedback line using TEST No. 22
check the activation line using TEST No. 15

If failures are detected in TEST Nos. 1, 22, or 15:

- Replace the CPU-board.
If problem persists, then:

- Replace the motherboard.

Calibration Procedure: Refer to the calibration manual.
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Display on LED-Array
ERROR No. : =2

Failure Mode: 3

Failure Descriptiopn

Failure detected during activation of COAGULATION SPRAY 1 or SPRAY 2 opera-
ting modes.

- Output error: The RF output voltage of the supply for the SPRAY/TUR-
generator 1s more than 4@ % higher than that preset,
Failure Indication
- Activaetion indicator of the activated COAGULATION mode panel section
biinking. Power supply, RF-generator, and SPRAY/TUR-generator have
all been shut off,
- Alarm sounds.

- Qutput error indication in SAFETY section of operator panel.

Failure indications will persist as long as the operating mode 1s activated,

Potential Causes
- Failure of the RF-voltage regulation or the feedback system.

- Failure of the power supply or RF-generator unit, or of the activation
line, or of the feedback lines on the motherboard or on the CPU-board.

Suggested Remedies

- Replace the 40@-W power supply unit.
If the problem persists, them:

- Replace the RF-generator unit.
If the problem persists, then:

check external control bus using TEST No. 1
check feedback line using TEST No. 22
check activetion line using TEST No. 15

If failures are detected in TEST Nos. 1, 22, or 15:

- Replace the CPU-board.
If problem persistis, then:

- Replace the motherboard

Calibration Procedure: Refer to the calibration manual.
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Display on LED-Array
ERROR No. : 53

Failure Mode: 3

Failure Description

Failure detected during activation of COAGULATION SPRAY 1 or SPRAY 2 opera-—
iing medes,

- Output error: The RF output voltage of the supply for the SPRAY/TUR-
generator is more than 2@ % below than that preset,
Failure Indication

- Output error indication in SAFETY section of operator panel,

Potential Causes

1 Activate CUT mode. If Error Message No. 3 appears, refer to the docu-
mentation on this error message.

2. Failure of the rectifier circuit or output stage on the SPRAY/TUR-gen-
- erator beard, board slot J9.

Suggested Remedies

- Replace the SPRAY/TUR-generator beard, board slot JFO.

Calibration Procedure:

Nene required, The SPRAY/TUR-generator is factory calibrated.
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Display on LED-Array
ERROR No. : 5 4.

Failure Mode: 3

Failure Description

Failure detected during activation of COAGULATION SPRAY ! or SPRAY 2 opera-
ting modes.

- Qutput error: The RF output voltage of the supply for the SPRAY/TUR-
generator is less than 20 V.

Fallure Indication

- Activation indicator of the activated COAGULATION mode panel section
blinking. Power supply and RF-generator have hoth been shut off.

- Alarm sounds.
- Cutput error indication in SAFETY section of operator panel.

Failure indications will persist as long as the operating mode i1s activated

Poteniial Causes

i Activate CUT mode. If Error Message No. 4 appears, refer to the docu-
mentation on this error message.

2. Fallure of the rectifier circuit or output stage on the SPRAY/TUR-gen-—
erator board, board slof JG.

Suggestied Remedies

- Replace SPRAY/TUR-generator board, board slot J9,

Calibration Procedure:

None required. The SPRAY/TUR-generator is factory calibrated.
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Swi TEST

NO. Test Routine Title

1 CONTROL BUS, all LED's ON/OFF in sequence

2 Display last 5 errors (ERROR No.?.

3 DAC, power supply voitage setting, )3

4 DAC, RF-generator current limit, j8

3 DAC, RF-generator modulation, )8

6 DAC, SPRAY/TUR-generator, ]9

7 D-Ff, ACC50-monitor, }j10

8 D-EF, NE-moniftor, 1t

S DAC, RF current density, 11

10 D-FF, safety control, }12

i SPRAY/TUR-generator timer, J9

12 D-FF, BF/CF-swifchover, )14

13 Disable WDI-TEST Interrupt. Not for service use.

t4 Front panel LED-TEST

i5 TEST ACTIVATION; trigger all single~-blt activating signals
In sequence.

16 TONE 1
17 TONE 2
i8 TONE 3
19 TONES 1 = 7, plus ALARM TONES 1 - 7
20 READ INPUT 1C6 PORT A and disptay PORT.
21 READ INPUT IC6 PORT B and display FPORT.
22 READ INFUT [C7 PORT B and display FORT,
23 not used
24 not used
25 not used
26 not used
27 NE-frequency adjustment; short-circult frequency = 200 Hz
28 NE-frequency adjustment; open-circuit frequency = < 12 Mz
29 not used
30 not used
31 not used
32 not used
33 not used
34 Set output relay to SPRAY-status.
LF teakage-current monitoring disabled.
35 Set output relays of monopolar channels A and B,
LF leakage-current monitoring disabied.
36 Activate spray and generator outputs; no capacitive ground.
Measure DC resistance.
37 Activate all relays; capacitive ground. Measure patient

leakage currents.

38 not used

39 Set frequency; message: CUT Stagel 176V f=88 Hz.

40 Incorrect dose test; output value: CUTi=1706V; pushbutton
controls: CUTZ = increase voltage/CUT1 = decrease voltage.
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Swi TEST Test Routine Title

NO.

41 Reset CUT-voitage, no monitoring for incorrect dose;
pushbutton controls: CUTZ = increase veltage/CUT1 = decrease
voltage.

42 not used

43 not used

44 not used
45 not used
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TEST ROUTINE CALLUP

Effective with Version V 1.20, all test routines can be called up using
elther the instrument's interna! test switch or using the buttons on its
front panel.

Frocedure for Calling Up Test Routines Using the Test Switch:

1. Set the number of the test routine desired on the test switch with the
instrument switched off.

2. Switch on the main power switch. The test routine seiected will be
called up.
3 Test routines can be Interrupted at any time by turning off the main

power switch.

L For notmal instrument operation, all test-routine selection switches
must be set to their "OFF"-positlions.

Procedure for Calling Up Test Routines Using the Front-Panel Buttons:

1. Hold both of the buttons "CUT 1" and "CUT 2" down and switch on the
instrument's main power switch. An audible alarm signal will sound
while the buttons are held depressed.

[§¥]

Release both buttons; LED's 1, 2, and 5 located in the "CUT" section
of the operating pane! will 1ight.

3. The number of the test routine currently selected will appear
displayed In the “"INTENSITY"~column of the “AUTOCOAG." section of the
operating panel,

The muttipliers to be appiled to the individual elements of the
binary-encoded LED array in order to obtaln the number of the test
routine selected are:

LED 8.1 Muitiplter: 1
LED 9.2 Muitiptier: 2
LED 9.4 Multiplier: 4
LED 0.6 Multipller: 8
LED 0.8 Multiplier: 16
LED 1 Muttiptier: 3z
LED 2 Musttiplter: 64
LED 3 Multiplier: 128
4, Each brief depression of the "CUT I"-button will reduce the number of

the selected test routine by one,

5. Each brief depression of the “CUT 2"-button will increase the number
of the selected test routine by one.

6. Depressing the "CUT 5"-button wiil activate the test routine whose
number s currently indicated on the LED-array of the "AUTOCOAG."
section of the operating panel.

7. Test routines can be interrupted at any time by turning off the main
power swltch,

NOTE: Calling up a test routine alters the existing front panel settings!
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TEZST MNo.o oz 1

Test Switch Setting Motherboard Control Bus

Test Routine Description:

This is a check of external control bus signal |ines D@ through D7. The
signal lines will be activated and deactivated In sequence. Switching
status is Indicated on the LED-array located on the motherboard. Refer to

Sheet 1 of the "Motherboard" circuit diagram.

LED D19 will be 1it at all times.

A fault exists if: - more than one LED iliuminates, or if

- the associated LED's fail to itluminate.

Troubl eshoot ing Procedure:

- Remove the circuit boards from board sockets J3 through ]J14.

[s the fault still present? 1f so, then:

- Replace the CPU board.

Is the fault still present? If_so, then:

- Replace the power supply and the low-voltage supply board.

Is the fault still present? If so, then:

- The problem Is on the motherboard.
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TEST

Test Switch Setting

Test Routine Description:

The tast five "ERROR-Nos." are held in memory, and can be displayed using

Test Routine No.

The keys of the "CUT"-section are used to call up the display of the five

"ERROR~Nos. ," as

Depression
Button
5

4
3

i8]

s

_—

follows:

of "CUT" Will display:

No.
The "ERROR-No."
The "ERROR-~No."
The "ERROR-No.*
The "ERROR-No.*
The "ERROR-No,™

stored
stored
stored
stored

stored

The "ERROR-Nos." are kept stored in a memory stack.

e o

in
in
in
in

in

N

stack position

5
stack position 4
stack position 3

2

stack position

stack position 1

Depressing the “"CUT 1" button calls up the number of the Jjast error
detected, depressing the “"CUT 2" button calls up the second-last error

detected, and so on.
Depressing the "CUT 1" and "CUT 2" buttons simultaneously clears the memory
stack.

The "ERROR-Nos.”" appear displayed in the "INTENSITY"-coliumn of the
"AUTOCOAGULATION" fielid of the operating panel.

INTENSITY Multiplier
5 -
4 -
3 128
2 64
1 32
2.8 16
8.6 B
0.4 4
@e.z 2
8.1 1

ERROR-Ne. = } Indicated multipliers
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TEST No. = =

Test Switch Setting Board Socket |3

Test Routine Pescription:

This test routine is used for checking the dlgital/analog converter (DAC) on
the power supply control board. This DAC is used to set the nominal power

supply output voitage and the RF output voltage (V-setpoint).

The measurement can be performed by connecting an oscilloscope to PIN 2 of

IC1 (the DAC).

DAC Output Voltage

V=DAC (Voits)

B ]

120ms

If the DAC output voltage waveform is Incorrect, check the signal on the

"chip~select™ line (PIN 15 of the DAC).

Troubleshoot ing Procedure:

- replace the DFF;
- check connections DB through D7 of the control bus;

- check the “chip-select" line.
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TESTE Nae . 2 <3

Test Switch Setting Board Socket }8

Test Routine Description:

This test routine is used for checking the digital/analog converter (DAC) on
the RF-generator control board. This DAC is used to set the current limit

for the "patient" current circuit {(V-setpolint, PAT current |imit).

The measurement can be performed by connecting an osciiloscope to PIN 2 of

IC2 (the DAC),

DAC Output VYoltage

V-DAC (Volts)

120rs

1f the DAC output voltage waveform is incorrect, check the signel on the
"chip-seiect” line (PIN 15 of the DAC).

Troubl eshooting Procedure:

- replace the DFF;
- check connections D@ through D7 of the control bus;

- check the "chip-select" |ine.

TEST PROCEDURES orawn 2201 s e
ERBE Instr.: Erbotom ACC450, 430,410 ) e
L Checked
D-7400 Tidbingen
Drwg. No.

5 H
SOFT Version V2.0 Test Switch o = ©



TEST MNo. : =

Test Switch Setting Board Socket }8

Test Routine Description:

This test routine Is used for checking the digital/analog converter (DAC) on
the RF-generator control board. This DAC is used to set the length of the
modulation period (the MODULATION SETTING) used in "FORC."- mode

coagutations.

The measurement can be performed by connecting an oscilloscope to PIN 2 of

{C3 (the DAC).

DAC Cutput Voltage

V-DAC (Volts)

A

120ms

I¥ the DAC output voltage waveform is Incorrect, check the signal on the
"chip-select” line (PIN 15 of the DAC).

Iroubl eshoot ing Procedure:

- repiace the DFF;
- check connections DB through D7 of the control bus;

- check the “chip-select" 1iine.
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TE ST NN, o )

Test Switch Setting Board Socket J9

Test Routine Descriptlon:

This test routine Is used for checking the digital/analog converter (DAC) on
the SPRAY / TUR control board. This DAC is used to set the length of the
moduiation period (the MODULATION SETTING) used in "SPRAY"~ mode

coagulatlons.

The measurement can be performed by connecting an oscilloscope to PIN 2 of
1C L (the DAC).

PAC Quiput VYoltage

¥-DAC (Voits)

b

10 —

=[]
120ms

If the DAC output volitage waveform is incorrect, check the signal on the
"chip-select" line (PIN 15 of the DAC).

Jroubleshoot ing Procedure:

- replace the DFF;

- check connections D8 through D5 of the control bus;

- check the "chip-select® |ine.
TEST PROCEDURES oran zzog:ego
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TEST Nao . = v

Test Switch Settling Board Socket 1@

Test Routine Description:

This test routine is used for checking the D-flip/flop (DFF) memory unit on

the contact-monlitor/spark~current moniter board.

Signal lines DO through D5 will be activated In sequence. Measurements are
performed using an osclilloscope connected to the outputs (PINS 2, 5, 7, 18,
t2, and 15).

A_fallure is indicated by: -~ more than one cutput being under voltage
simultaneously, or by
- the absence of voltage at an output,

Board Output
Socket
PIN 10 - : De ae 2 RG“J_HW
FIN | =~ ! In}] a1 l Al r__1
PIN 12 == £ (0724 az : R r_-]
PIN 13 - ! 03 Qs 0 R3 r—_1
PIN 14 - i D4 Q4 = R4 1
PIN 15 =& U oS é E as = A5 r__l—

VeL = 5| 1] 40174 CLK: Cnip Sziect

ARES: \RESET

[}

FIN 1B

A

FIN 1S

Troubleshoot fng Procedure:

- replace the DFF;

- check connectlions DB through D5 of the control bus;

- check the “chip-select" |ine,
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TEST MNao. = =

Test Switch Setting Board Socket j11

Test Routine Description:

This test routine Is used for checking the D~fllp/flop (DFF) memory unit on
the NE (NESSY) / RF-leakage current monitor board.

Signal! lines D8 through D5 will be activated in sequence. Measurements are
performed using an oscliloscope connected to the outputs (PINS 2, 5, 7, 18,
12, and 15},

A feilure is indicated by: - more than one output being under voliage
stmultaneously, or by
- the absence of voltage at an output.

Board Output
Socket
PIN 10 =t 2 oo Qs 2 Heﬁ
FIN 15 =~ - * 0t a1 > Al 1
PIN 12 = E. oz oz ? Rz 1
PIN 13 —at -~ na 03 0 R3 1
PIN 14 =% 2 04 a4 i A4 r“"j
PIN 15 -t z a5§'Eus ° As 1
VCE -t 2 3| 1140174

CLK: Chnin Select
\AES: A\RESET

PIN :8B

i

PIN

)

Troubieshoot Ing Procedure;

- replace the DFF;

- check connections DO through D5 of the control bus;

- check the "chip-select" |lne.

TEST PROCEDURES Drawn zaDgfego
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TEST oo . 2 <

Test Switch Setting Board Socket j11

Test Routine Description:

This test routine Is used for checking the diglital/analog converter (DAC) on
the NE (NESSY) control board. This DAC is used to set thelimit of current

density for the neutral electrode (NE}.

The measurement can be performed by connecting an oscilloscope to PIN 2 of

1C 4 (the DAC).

DAC Qutput Yoltage

V-DAC (Volts?

A

120ms

1f the DAC output voltage waveform ls incorrect, check the signal on the

"chip-select™ lline (PIN 15 of the DAC).

Troubleshoot Ing Procedure:

- replace the DFF;

- check connections D8 through D7 of the control bus;

- check the "chip-select” |lne.
TEST PROCEDURES D awn 22035"90
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D-7400 Tublngen Checked
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TEST No. : 10

Test Switch Setting Board Socket J12

Test Routine Description:

This test routine ls used for checking the D-filp/flop (DFF) memory unit on
the safety circuit board.

Signat tines DB through D5 .will be activated in sequence. Measurements are
performed using an oscilloscope connected to the outputs (FINS 2, 5, 7, i@,
12, and 15).

A failure is indicated by: - more than one output being under voltage
slmil taneousty, or by
- the absence of voltage at an output,

Board Output
Socket
PIN 30 -t 2 oo oe it ﬂom
PIN 13 ~at : o o1 : Al 1
PIN 12 = G. oz oz : Rz I
PIN 13 =2 L 03 0z 2 R3 1
PIN {4 = ii D4 pn 04 :: A4 1
PIN 15 =t 052 5 as RS .
vCC sl 1| 40174

CLK: Cnip Select
A\RES: \RESET

i

PIN 18

PIN 19

A

Troubleshoot Ing Procedure:

- replace the DFF;

- check connectlions D2 through D5 of the control bus;

- check the "chip-seliect" |lne.
TEST PROCEDURES oraum zzDgfew Name
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T EST ~No . =z 1 B

Test Switch Setting Board Socket }9

Test Routine Description:

This test routlne Is used to check and reset the modulation period for
pulsed operation set on the SPRAY/TUR-generator board. In puised operatlon,
the modulation period is constantly monltored, and any departures from the
accepted tolerances will be signaled by the LED-indicator for " INCORRECT
DOSE" illuminating and by the appearance of error messages (ERROR-Nos. 47,
48, 49, and 59).

A voltage of VDAC = 5.8 VDC, corresponding to the setting SPRAY 2, INTENSITY
5, is appitied to PIN 2 of 1C2 (the DAC).

Modulation period, measured at test point MP1: 20 ps

Returned frequency, measured at test point MP1: 97.6 Hz

Control voltage, PIN 2 of 1C2: YDAC = 5.9 vDC

TEST ROUTINE 11 constantly monitors the modulation period, and the
LED-indicator for "INCORRECT DOSE" wili iliuminate if the modulation perlod
should drift outside the prescribed tolerance |imits,

Monitored Limits: upper !imit = 98.5 Hz
lfower limit = 96.5 Hz

The LED for "INCORRECT DOSE"™ will be off whenever the modulation frequency
lies within this range.

The modutation period may be adjusted by carefully resetting trim
potentiometer TPI1,

The switching pulse can be set to a pulse width of 158 ns using trim
potentiometer TP2.

TEST ROUTINE 11 switches off the RF-generator and the power supply and
closes Relays 1 and 2.

Date Name
Drawn 22.01.90
Checked
Drwg. No,
Sheet No.
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TEST MNo.o : | =

Test Switch Setting Board Socket J14

Test Routine Description:

This test routine Is used for checking the D-flip/flop (DFF) on the relay

board/LF leakage current board.

The switching status of the relay contacts is indicated on the LED-array

located on the relay board.

Signal lines D@ through D5 wlil} be activated In sequence. Measurements are
performed using an osciiloscope connected to the outputs (PINS 2, 5, 7, 18,
12, and 15).

A fallure Is Indicated by: - more than one output being under veltage
slmultaneously, or by
- the absence of voltage at an output.

Board Qutput
Socket .
PIN 10 =t ' e Qe s FIE"'r-_I
PIN 1] -t 2 ind] Q3 12 A1 r'“‘]
PIN 12 =t ! nz az ° CE] ™1
PIiN 13 = 5 0= a3 ! R3 [_—I
PIN |4 ==% ! D4 a4 : R4 r——]
PIN 15 = > DSé E as z RS {_l—

CLK: Cnip Select

VL a2l 1] 40174
' \RES: “RESET

A

PIN 18

i

FIN 19

Troubleshoot ing Procedure:

- replace the DFF;

- check connectlions D8 through D5 of the control bus;

- check the "chlp~select" 1lne.
TEST PROCEDURES o 72D8fegg Name
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TEST No- =z 13
Test Switch 3etting

Output of the "watchdog" trigger signal Is disabled under TEST ROUTINE 13.

A RESET occurs after 100 ms.

The RESET will be indicated by LED 9 and LED 18 of the LED-array.

LED 10

This LED indicates the presence of the WDl ("watchdog" input) trigger
signal. The WDi-signal Is a monitoring signal that monitors program
(software) execution and the mlcroprocessor (hardware) system, assisted by a
monitoring circulit. The WDi-signal has a frequency of 732 Hz, and lIs
derived from the processor clock frequency.

LED 10 witl be lit at all times under normal system operation. A RESET will
be triggered after 160 ms if the WDi-signal should drop out.

LED 9

This LED indicates that a RESET has taken place. This LED should not
itluminate at any time during normal system operation.

if LED 10 and LED 9 are alternately biinking, or If both LED 1@ and LED 9
are extinguished, then a failure has occurred tn the microprocessor system.

TEST PROCEDURES Orawn ozbg:ego Name
ERBE Instr.: Erbotom ACC450, 430, 410 Checked R
D-7400 Tubingen
Drwg., No.
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TEZST MNo. = 1 4

Test Switch Setting Front-Panel LED-TEST

Test Routine Description:

This routine tests all front-panel! LED's by switching them all on

simul taneouslty.

The LED's In the "SAFETY"~sectlion of the operating pane! and the LED's for
the activatlon display are somewhat brighter than the others.

Troubleshoot ing Procedure:

- replace the connecting cables;

~ replace the tine for the 5-VDC supply voltage;
- replace the CPU-board;

replace the front panef (circult board}.

TEST PROCEDURES Dr awn 7203?90 Name
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TEST No>». 2 T 5=

Test Switch Setting Board Socket }3

Board Socket )8
Board Socket 9

Test Routine Description:

This is a test of the singie-bit (microprocessor output) controt lines.

Remove the circuit boards from board sockets |3, 18, and }9.

This routine activates and deactivates the output control 1lnes In sequence.
The switching status of the control lines Is indicated on the LED-array.

Refer to the circuit diagram appearling on Sheet 1| of the "Motherboard"

drawings.

Designation Signal Line To

UGI}HF Switchover }J3, PIN 28
DC-voltage/Rf~regutation

EIN 2 ON/OF £ - jg, PIN 19

reserve not used

MOD FORC. MODULATION J8, PIN 22

SPRAY EIN SPRAY ON/OFF J9, PIN 23

EIN 1 Power supply ON/OFF 13, PIN 19

Measure the signal !ines using an oscllloscope connected at the socket of

the extender board; c¢f, the column headed "Signal Line To" in the table

above.

Troubleshoot ing Procedure:

- replace the CPU board;
- replace the driver 1C6 and DFF 1C73
- replace the motherboard.

TEST PROCEDURES D awn OZDgfego e
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TEST N . = 1S

Test Switch Setting 8oard Socket )2

Test Routlne Description:

This checks the control circuitry for the fundamental! tone of audibie
signal 1. Control is exercised by the D-fiip/flop (DFF) on the
low-voitage/" TONEY" board.

The level of the audible signal can be ad)usted using the potentliometer on

the rear panel of the Instrument.
The frequency of the audibie signal Is 493 Hz, and can be measured by

connecting a sultable frequency counter at test point MP1. The frequency

can be adjusted using trim potentiometer TP1.

Troubleshoofing Procedure:

- replace the "TONE"-contro! board;

- check the level-controt potentiometer;
- check the "chip-select" |ine;

- replace the CPU-board;

- replace the motherboard.

TEST PROCEDURES Dr awn EZDSTCQO rams
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TEST MNo. - a7

Test Switch Setting Board Socket JZ2

Test Routline Description:

Thls checks the controt clrcuitry for the fundamental tone of audible
signal 2. Control 1s exercised by the D-flip/flop (DFF) on the
low-voltage/"TONE" board.

The level of the audible slgnal can be adjusted uslng the potentiometer on

the rear panel of the Instrument,
The frequency of the audible signal s 414Hz, and can be measured by

connecting a sultable frequency counter at fest point MP2, The frequency

can be adjusted using trim potentlometer TP2.

Troubleshoot lne Procedure:

- reptace the "TONE"-contro! board;

- check the level-control potentiometer;
- check the "chip-select" |ine;

- reptace the CPU-board;

- replace the motherboard.

TEST PROCEDURES orawn 220190
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TEST IMNo. s 18

Test Switch Setting Board Socket )2

Test Routlne Descriptlon;

This checks the control clrcuitry for the fundamental tone of audlble
signal 3. Control 1s exercised by the D-flip/flop (DFF) on the
low-vol tage/"TONE" board,

The tevel of the audible slignal can be ad]usted using the potentlometer on

the rear panel of the Instrument.
The frequency of the audible signal is 329 Hz, and can be mesasured by

connecting a suitable frequency counter at test point MP3., The frequency

can be adjusted using trim potentiometer TP3.

Troubleshoot Ing Procedure:

- replace the "TONE"-control board;

- check the level-contrel potentiometer;
- check the “chip-select" line;

- replace the CPU-board;

- replace the motherboard.

TEST PROCEDURES o 22087390 Name
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T E ST oo = =

Test Switch Setting Board Socket )2

Test Routine Description:

This checks fundamental fones 1, 2, and 3, the mixtures of the fundamental
tones (1 + 27, (1 + 3), (2 + 37, and then the fundamental tones 1, 2, and 3
again, In this sequence. The |oudnesses of these tones can be adjusted

using the potentiometer on the rear pane! of the Instrument.

Refer to TEST ROUTINES 16, 17, and 18 regarding checking the fundamental

tones.

The alarm tones wlll be output once all of the variable-!oudness tones have

been output,

Alarm tones are the fundamental tones and mixed fundamental tones |isted

above, but output at full foudness level, regardiess of the setting of the

sound-tevel potentiometer.

Troubleshoot ing Procedure:

- replace the "TONE"~contro! board;

- check the level-control potentiometer;
- check the "chip-select® |ine;

- replace the CPU-board;

- replace the motherboard.

TEST PROCEDURES brasm 2201 50
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Test Switch Setting

Test Routlne Description:

This is a test of the 8 {mlcroprocessor Input) signal

Remove the circult boards from board sockets {11,

Beoard Socket 11
Board Socket 13

TEST DMNexo

| ines.

j12, and |13,

indication of the LED-array on the motherboard:

Before the TEST:

L1 lll

LED illuminated

"g" = LED extinguished

ngnal Line Designation Indication TEST Indication
Source during TEST Conn. after TEST
Jit, PIN 22 current density DB = "¢ 1 DB = "g"
jit, PIN 24 asymmetry 1 D1 = "3 i 01 = "o
J11, PIN 23 asymmetry 2 D2 = "1" 4 D2 = uwgo
J11, PIN 25 RF leakage current 2 p3 = "¢ 4 D3 = "¢
J11, PIN 26 RF leakage current 1 D4 = " i} D4 = e
j13, PIN 25 finger-control A D5 = v L D5 = "g"
j13, PIN 26 finger-control B Db = " 1 D6 = "@»
113, PIN 22 reserve {(not used) D7 = "t" L D7 = "

TEST connections: Connect the signal

i Ine source to:

1: signal ground (extender board, PINS t, 2, and 3)
VCC: + 15 V¥DC (extender board, PINS 6 and 7)

Troubleshoot ing Procedure:

- replace the CPU board;

- replace the driver 1C6 and DFF

- repitace the motherboard.

iC7;

ERBE

D-7400 Tubingen
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TEST MNo. - =1

Tesi-5Switch Selling Board Socket 13

Board Socket 14

Test Routine Bescription:

This is a test of the 8 (microprocessar input) signal lines.

Remove the circuit boards from board societs 112 and |13 before proceeding.

Indication of the LfD-array on the motherboard:

"1" = LED illuminated
Before 1he TEST:

"OY" = [ED extinguished

Signal Line Designation Indication TEST indication
Source before TEST Conn . during TEST
CPU, cap. C13 153=5 monitor oo = v L D = "o
Footswitch A fostswitch A, |17 D1 o= e Footsw. "ON" D1 = "j"
Footswitch B foatswiteh B, |17 D2 = "o* Footsw, "ON" D2 = "ji©
Switch 18 microswitch DI = "p" Switch MON D3 = "1
Switch 19 microswitch D4 = "g" Switch"ON" D4 = "IN
P14, TN 2@ LF lealkage current Dz = " I £5 = "g"
P13, PIN 21 reserve (nct used) DE = "qn i D6 = "o
113, PIN 24 {finger-control C D7 = " L D7 = "gv
TEST connections: Connecl the signal line source to:
Ly signal ground (extender board, PINS 1, 2, and )

VCC: + 15 VDC (extender board, PINS &6 and 7): or:
Footsw. M"ON": Actuate footswitch

Troubleshooting Procedure:

- check the device drivers on the motherboard:
- replace the CPU board:
~ repface the motherboard,

Date Mame
Orawn 2200140
Checked
Drwg. No.
Sheet No.
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TEST No o =

Test-Switch Setting Board Socket |8
Board Socket J9
Board Socket |10
Board Socket J 11
Board Seocket J12

Test Routine Descripticn:

This

Remove the c¢ircuit boards from board sockets 8, 19, 118, |11, and |12

is a test of the & (microprocessor input) signal lines.

before proceeding.

fndication of the LED-array on the motherboard:

""" = LED illuminated

Before the TEST:

"@" = LED extinguished

Signat line Designation Indication TEST Indication
Jource before TEST  Conn. during TEST
1y, PN 21 NE returned freg. Dg = "1 L Do = "a¢
("NESSY'™)
jie, PIN 22 spark—off signal DY = "v 1 Dy = "pv
J1&, PIN 23 current—oif signal Dz = 3¢ 1 D2 = @Y
19, PIN 22 "SPRAY" status D3 = "1¥ 1 D3 = "av
1@, PIN 24 skin—¢contact monitor D4 = MY 13 D4 = "p"
13, FPIN 18 returned freq. D5 o= Mo 13 B3 = "p"
b6 = e D6 = "a"
P12, PIN 32 safely interrupt p7 = "mn 1 07 = "o¢
TEST cannections: Connect the signal lime source to:

l: signal ground (extender board, PINS 1, 2, and I
VCC: + 13 VDO (extender beoard, PINS 6 and 72

Troubleshooting Procedure:

- check the device drivers on the motherboard:
- replace the CFU board;
- replace the motherboard.

ERBE Instr.: Erbotom ACC450,3420,410
D-7400 Tibingen
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Test Switch Settings not used
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TEST Nl = -

Test Switch Setting Board Socket j11

Test Routline Description:

This routine Is for testing and adjusting the “"NESSY" (neutral electrode)

monitor. The procedure to be used is as fol lows:

1. Insert a 3-m length of shorted electrode cable (for the neutral

electrode) into the NE-jack.

2. TEST ROUTINE 27 is used to check the returned frequency.
For a shorted NE-cable, this frequency should be 208 Hz * 5 Hz. The

returned frequency can be measured at test point MP3.

3. The "NE-TEST" indicator wilt Iltuminated continuously if this
frequency Is 200 Hz. This Indicator wiil be blinking if this
frequency differs from 200 H=z.

4. Use trim potentiometer TP2 to reset the returned frequency to 200 Hz.
Adjust TP2 until the "NE-TEST" Indicator illuminates continuously.
5. TEST ROUTINE 28 will have to be performed If TP2 has been reset.
Date Name
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Test-Switch Setting Board Socket |1

Test Routine Description:

This routine is for testing and adjusting the "NESSY" (neutral electrode)

monitor feature., The procedure 1o be used is as {ollows:

1. Connect a 3-m length of unterminated electrode cable (the type used

for the aesutral electiroder at the NE-jacl.

2 TEST ROUTINE 28 is used to check the returned frequency.
For an unterminated NE-cable, this frequency should be 12 Hz £ 1 Hz.
The returned frequency can be measured at test point MP3.
3. The "NE-TEST" indicator will be 1it continucusly if this frequency is
equal to 12 Hz, and wiil be bilinking if this frequency differs from
12 Hz.
4. Use trim potentiometer TP3 to reset the returned frequency to 12 Hz.
Adiust TF3 until the "WE~TEST" indicator LED remains continuously lit.
5. TEST ROUTINE 27 will have to be performed if TP3 has been reset.
Date Narme
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TEST No . 2 = 4

Test Switch Setting Board Socket j14

Test Routine Description:

This routine |s used for adjusting the output retays, e.g. , for testing the
finger switch function. This adjustment is performed with the

RF-generator out of operation.

Relay Contact Status: SPRAY COAGULATION

Spraygenerator HF-Generator
NE AE AE NE
Rel. 1: closed
O~ o~ O~ cl}»
Rel. 2: open
Rel., 3: closed
Rel. 4: open
\ rail \relB reld Vrei2 \relé \relh rel?.2 Rel!. 5: closed
1 Rel. b6: open
- Rel. 7: open
3 3 2 5 I
M T3 A I 15
NE- Monopalar- Henapolar- Bipolar
jack Jjack jack jack
Channels Channel C
A,B
\nm
MP1
20,022
(7= ¥ K& R10
01 DL |05 Link
¥ x D J6
Balsy 2
& -
TEST PROCEDURES Orawn 7?03’5690 Narme
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TEST MNao. z 35

Test Switch Setting Board Socket )14

Test Routlne Description:

This routine Is used for adjusting the output relays, e.g., for testing
the finger switch function. This adjustment |s performed with the

RF-generator out of operation.

Relay Contact Status: SOFT COAGULATION, coOrT
Spraygenerator HF-Generatar
NE AE AE HE
Rei. 1: open
O O O~ O~
Rel. 2: closed
Rel. 3: open
Ret. 4; closed
\ rell \raB relb \ralz \r:!& \rel?.‘l\rel?.l Rel. 5: closed
l Rel. 6: open
i ' Ret. 7: open
3 3 2 5 I
(82 113 A r 115
NE- Honopolar- anopolar- Bipolar
jack . jack jack jack
Channels Channel C
A,B
\um
o MP1{
'
‘% 5 =6
T 2x0,022.8
) l ¥ & Rr10
0.1 D& (D5 L]V
"T x 16
‘83159 12 — ..L_
J. | -

Date Narne
Drawn 22,01.90
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Drwg. No,
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TEST MNo. = 36
Test Switch Setting Board Socket 14
Test Routlne Description:
This routine is used for adjusting the output relays, e.g., for testing the

patient leakage currents. Thls adjustment is performed with the

RF-generator out of operation.

Relays for COT and

Relay Contact Status: SPRAY COAGULATION closed
Spraygenerator HF-Generator
HE AE AE NE
‘ Rel. t: closed
O O~ O~ O~
Rel. 2: closed
Rel. 3: closed
S Rel. 4: closed
\reﬂ \relB reld \relz \relé r:l?.'l\rel?.! Rel. 5: closed
1 Rel. 6: open
i Rel. 7: open
3 3 2 5 |1
M2 M3 A r 15
RE- Honopolar- Honapelar- Bipolar
jack jack jack jack
Channels Channel C
A,B
\nE
' I MP1
L5 = (6

1

7 J; ¥ & R10
I
|

01 p D4 DS 1]k
x Jﬁ
’83159 12 [‘: .._l_
i =L
TEST PROCEDURES Dr v 7298’:"90 Name
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TEST MNo. = 37

Test Switch Setting Board Socket 14

Test Routline Description:

This routine 1s used for adjusting the output relays, e.g., for testing the
patient leakage currents. This adjustment |s performed with the

RF~-generator out of operation.

Relay Conftact Status: Relays closed
Spraygeneratar HF-Generator
HE AE AE NE
Ret. 1: closed
o~ o O O~
Rel. 2: closed
Rel. 3: ctosed
Ret., 4: closed
\ﬂ:ﬁ \reB relb \relz \re!& rel?.‘!\rel?l Rel. 5: closed
1 Rel. 6: closed
N l Ret. 7: closed
3 3 2 s I
M2 M3 (81 [ 15
NE- Monopolar- Hpqup{ar- Bipolar
jack . jack jack jack
Channels Channel C
A,B
\relS
' I MP1
£ =06
T 2x0,022y
C‘il ¥ A R10
0.1 D& D512k
# 2t D Jé
Bats® 1‘2 E _J_
J. | -
Date Name
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TE ST MNo. = S e

Test Switch Setting Board Socket )3

Test Routine Description:

This routine is for adjusting the returned frequency for the "INCORRECT
DOSEY measurement. If either the RF-generator or the 498-W power supply, or
both, have been replaced, the "INCORRECT DOSE" measurement system will have

to be checked, and may require readjustment.

Test Setup:

Connect an APM 688 Rf power meter to the "CUT" and “NEUTRAL ELECTRODE"
output jacks, Use a load resistor R, = 580 Ohms. Dlisconnect the APM test

instrument's guard contact.

Use the vel low pedal of the foot switch to activate the “CUT" and "SET
INTENSITY 1" modes of operation.

The rms output voltages of the “CUT" and “SET INTENSITY 1" modes should both
be Vime = 176 V. This yieids a power output of 62 W 2 2 W. If the mesasured
power should depart significantly from this range, the RF output voitage
should be checked,

Setting the Reporting Frequency:

- Activate the "CUT" mode using the foot switch,
[f the adjustment is correct, the "INCORRECT DOSE™ LED wili be
cont inuously lit;
tf the adjustment is lncerrect, the "INCORRECT DOSE" LED will be

blinking and an audible alarm tone wlll sound.

- Readjust trim potentiometer TP3 on the power supply control board
(inserted into board socket J3) until the "INCORRECT DOSE"™ LED remalns

continousty |1t,

Date Name
Drawn 22.01.90
Checked
Drwg. No.
Sheet No.

TEST PROCEDURES
ERBE Instr.: Erbotom ACC450, 430, 410
D-7400 Tidbingen
SOFT Version V2.0 Test Switch



TEST No oo a2

Test—Switch Setling 46-1

Test Routine Description:

TEST ROUTINE 48 can be used to continously adjust the RF output voltage over
the range @ V 10 328 V (rms), as well as to continuously adjust the current
limit over the range @ A to 2 A. The output voltage and current limit
settings will be displayed. The default settings effective at the start of
this test routine are 176 ¥V (rms) and 1.3 A, These corresponcd to the

settings for the "CUT 1" mode of operation,

The RF output voltage and the current limit can be readjusted whenever the
YCUTY section of the operating panel has been activated using the vellow

foot pedal.

The "™INCORRECT DOSE"™ measurement mode is active during TEST ROUTINE 48. The
trigger—-points for the Yincorrect dose" moniloring feature are established
relative to the 176 V (rms) default setting of the "CUT1" mode of operation:
— an "incorrect dose'" message wili be triggered if the rms RF output
voltage differs from 176 V by more than + 28 %:
-  both an "incorrect dose” message and an alarm will be triggered,
and the RF output voltage wiil be interrupted, if the rms RF output

voltage exceeds 176 V by more than 48 % (about 58 V).

The default settings of 176 V (rms) and 1.5 A will be set when this test

routine is activated.

: e
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TEST MNo. : “}.63

Test Switch Setting 48-2

Test Routine Description:

Adlustment of the RF output voltage and current {imit

The adjustment is performed using the pushbuttons of the "CUT" section of
the operating panel.

CUT Pushbutton No. Actlon
5 increase current limit
4 decrease current Iimit
2 increase RF output voltage

1 decrease RF output voltage

The effective RF output voltage will be displayed in the "INTENSITY"~coiumn
of the “COAGULATION" section of the operating panel.

ENTENSITY Fultiplier
5 128
4 64
3 32
2 16
i 8

RF output voltage = E Emultipllers # (V,.../255) # V, a1,

with V.. the maximum output voltage used for cutting; cf. the technical

data.
TEST PROCEDURES oraum ?,,Dgfe% Name
E RESE Instr.: Erbotom ACC450, 430, 410 Checked e
D-7400 Tdbingen ecke

Drwg, No,
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Test—Switch Selting 40-3

Test Routine Description:

The current limit setting will be displayed in the "INTENSITY"-column of the
TAUTOCOAGULATION" section of the operaling panel, indicated by a sel of

multiplier—factors, as {ollows:

INTENSITY Multiplier
N/A
N/A
128

64
32

16

8

— e N D e 1N W e Wl
e

o0 0 o

i

The current limit setting (expressed in mA) can be computed from the
relation:

| (mA) = 7.85 % Y multipliers
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Test Switch Setting

Test Routine Description:

TEST ROUTINE 41 can be used to continously ad]ust the RF output voltage over
the range @ V to 320 V (rms), as well as to continuously adjust the current
timlT over the range @ A to 2 A. The output voltage and current |imit
settings will be dlsplayed. The default settings at the start of the test
routine are 176 V (rms) and 1.5 A, These correspond to the settings used

for the "CUT 1" mode of operation.

The RF output voltage and the current |imit can be readjusted whenever the
"CUT® sectlon of the operating panel has been activated using the yeliow

foot pedal.

The_ngasurenent of "INCORRECT DOSE™ 1s disabled when TEST ROUTINE 41 is

active,

wWhen TEST ROUTINE 41 is activated, the current actual settings of RF output

voltage and current {imit will be stored in memory.

Adjustment and dlsplay of the RF output voltage and current limit are as
described in TEST ROUTINE 44.
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Replaceable Parts

Reference
Designation
Code

Description Index

IC
ic

Led
Rel
BR
Sw
R

RN

O O O O Oy

Tr

IC
IC

BT

Front panel

Membrankappe / membrane element
Fiihrungsteil / guide lever
Abstandsrolle / distance tube

Mainboard

HF-Leckstrom-MeBspule / HF leakage current transformer
Darlington-Treiber / Darlington driver
Dekoder / decoder '

Transistor / transistor

Schaltdiode / diode

Leuchtdiode / LED

Relais / relay

Briickengleichrichter / bridge rectifier
Dual-In-Line Schalter / Dual-In-Line switch
Metallschichtwiderstand / resistor
Kohleschichtwiderstand / resistor
Widerstandsnetzwerk / resistor array
Alu.-Elko / capacitor

Kondensator / capacitor
Alu-Elektrolytkondensator / capacitor

Keramikkondensator / capacitor
Tantal E.Kondensator / capacitor
Transformator /  transformer

Gerdtesteckdose / utensil socket
Sicherung /  fuse
Sicherungshalter / f{use holder

CPU board

Uberwachungsschaltkreis / Microprocessor control circuit
Binaer-Zaehler / binary counter

Schwing-Quarz / crystal

Lithium-Batterie / battery




Replaceable Parts

Reference
Designation
Code

Description Index

I
Ic
IC
Ic

IC
1C

Tp

Ue

Ue
Ue

J1

Low voltage & sound generator

Speicherdrossel / inductivity
Schaltregler / switching regulator
Spannungsregler / voltage regulator
Analog-Schalter / Analog switch
NF-Verstdrker / NF amplifier

Schaltnetzteil / Switching power supply

Steuerung-Netzteil / logic for power supply
Digital-Analog Wandler / Digital-Analog converter
Spannungs-Frequenzwandler / voltage-frequcency converter
Zenerdiode / diode

Trimmwiderstand / trimming resistor

OK-Endstufe / QC power stage

Ansteueruebertrager / driving transformer
Ausgangsfilter / output filter

Serienkreissﬁule /' dinductivity

HF-Generator/Filter
HF-Endstufenuebertrager / transformer
Strom-Monitor / transformer
HF-Generator/Logic

Stiftleiste / pin header

Kodierstift / keying'p1ug
IC-Stecksockel / Multiple connector




elaciro medical

equipment

iad

Replaceable Parts

Reference Description  Specification ERBE _
Designation Part N
Code N°
Frontplatte komplett ACC 450.1 bestiickt u. geprioft 30121-211
I-ront Panel complete assembled and checked
Mombrantappre TAL7Z035 LY AR B LD
Meabrankappe RALZ001 {n. Zechhg. A0121-000/3) A0 -018
FLHEHRLMNGETETL G0 -
aholondsrol le dédsad3 418,20 Polyanid schwars FOF U010
Mutterplatine LP bestiickt und gepraft 30121-202
Mainboard assembled and checked
L1 HF-Leckstron-Messspule gewickeld u. geprueft d0121-0464

Icl,lc2.1c3,
Ig4,icil, Icl2

IeS,Icéd.Icd,

Ie?.1c13
Ic?

110

Tt

pDL.DZ.D3.D4,

DG DG D7
Ledl . Leda

Ledl.ledd
Relt

ALY

nn2

Sul

1,RI,R13

R3. R4 RO.R&,R7,

R&.R% . RIZ
oK1l

R14.R15
14,017,818
rR1%

AN1-NH? .,
MH13-RNHY7 .,
RM21nMan

RHLO0 HHZO
AN1L
RN12HHIS
Ly.62

3.4

Hew Ouffer/Corverter CD 4050 BE

PDarlington-Tretber {npn) ULN 2004 A

Hew D Flip-Flop CD 40174 BE
1 of 16 Dekoder C 4514 BE
TRANSISTOR HPHN BL 517

SCHALTDIADE 1 N 4148

Led-largraph Display ret AV 57144 6

Leuchtdiode rot Smm LR 53460 6

Relats AZ 733-G40-2 250V- 44 24V 2 Wechsier
Uruechengieichrichter BH 37933 (20A 200V)
Brueckenglelchrichter B 250 C 5000/3300.
Bual-In-l.ine Schalter COOD L& (& fGchalim./tebel)
Metallschichtwiderstand 2,2k 0,40 17X TKS0

METALLSCHICHTWIDERSTAND 4800 0,40 1% TESO

KOHLESCHICHTWIDERSTAND 22K W 52
fletallschichtwlderstand 10k 0.4 1X  TUS0
Metnilechichtwiderstand 120k 0,44 14 TKSO
KOMLESCHICHTWIDERSTAND 100R 2u S

Widerstandsnetzwerk 8ul0k (¢ Pin) 4609X-101

Widerstandsnetzwerk 84,7k Single in Line
WIDERSTANDGNETZMERK 47K L 0%-1
Yiderslandsnetzwerh Bx:,ﬂk (9 Pin) A409%~101
ﬁlu.—Eiﬁu. GROUF /2000 PFhit. Typ 2222/057/742681
Kondemsator MKP 1uF 250V 55X RN22.0

Pnlgpr.fknndﬂnsatnr MKP Q,&8uF 400V~ 1074 RM22.0

AU-ELEKTROLY TKORDENSATOR 1000UF S0V EKNOS STEHENWD

0007 -034

50000-010

G0007-031
G0007-037
S0200-00%

SO220-900

0602023
GQa02-003
S50400-013
GOR24-014
50234-015
SONO7-000
Hlo14-131

91014050

310046018
531014010
G1014--123
10046008

S1015-004

310315003
51015-001

$10315-007
51100-044
F1103-030

1103~037

F1100-039




elaciro medical

equipment

BE

Replaceable Parts

Reference Description  Specification ERBE
Designation Part N
Code N°
C7-031 KERAMIKKONDENSATOR 48 NF 50 U 10% 51104-005
c32 TANTAL E.KONDENSATOR 47uF 35 i SE101~003
Tri Transforsnator 23110V 1318V 30va 50/40Hz Ul-qel 51300008
GERAETESTECKROBE 88432 SP.FL A/3.40-GCHUW. H1403~000
SICHERUNG TAAZ250V 5X2onnm $11411-051
SICHERUNGSHALTER Ul 031 5010 51410009
CPU-Platine LP bestiickt u. geprift 30121-015
CPU Board assembled and checked
CPU-PMlatine ILP unbestuecki A0121-011
Ici ey 2 80 a CRU C-Mos S0001-000
Ic2 RAM CDM 4134 AE 3 50001008
Ic4,Ich,.Icé, 1c7 Parallel-Port Z 20 A PIO0 C-NMos 50001-001

Ich,Ic?
el
Tc1d
Tec12
Teld

01

31
Ci-C10.031
cL2
C13.014
It

RI. 5. RE, 11,
12,013

n3
R4
ny
R&
e
R1O

nT1

3-8 Decoder OGO 74 HCY 138 R
Ueherwachungsschaltkreis HAX 491 CPE

4 Tach HAND-Gatter CD 74 HC 00 E

14 stuf. Dinser-Zaehler CO 74 HCT 4030 E

2 fuch D Flip-Flop OD 74 HO 74 E
SGchwing-Quarz 4000k HE-18/1

SCHALTRIONE 1 N 4148

KERARTIKKONDEHNSATOR &8 HF 50 U 10%
Keramthhondensator 33pF 200V 10X (CK 05 B3
TaANTAL ELEKTROLYT KONDEM- SATOR 15 UF / 20 WV
Metallschichtwlderstand 470k 0.4W  1X TS0

MatalTﬁchichtwiderﬁtand Ha.6k 0.4 17  TKSO

Metallachichtwidaerstand 1,0k 0,44 1% TKSO
Metellschichtwiderstand 4,7k 0,40 1X TKSO
Metallschichtwiderstand 420k 0,48 1% TKSO
Metalischichtwiderstand 3,60 0,44 1% TEGO
Metallschichtwiderstamnd 22k Q,44 14 TKSO
METALLLSCHICHTWIDERSTAND 47 K 0.4 W 14 TK 50
Lithiums—Patterie 3V ER 2/3 AM SLF

E-Prom 450.1 V 2.1 (CF)

S0003-005
S0001-00%
S00035-001
H0003--Q04
S0003-000
50302000
20220000
51104-025
B1104--041
51101000
S51014-102

91014-101

41014-001
S1014-100
91014-103
51014-104
F1014-135
51014-023
S1LR00-010

301213203
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| Replaceable Parts

Reference Description  Specification ERBE |
Designation Part N
Code N° .

Kleinspannung u. Ton LP bestfickt u. geprift .30l2!~041

Low Voltage assembled and checked

Klelnspannung u. Ton LP unbestuecht 401721-019
L.z Spelcherdrossel 100uH gewlckelt u. pepruefti 30124040
L3 Spelcherdrossel 200ul gewlckelt u. geprueft 30121-04a1

Icl.¥c2.1cd
T4

jeh
Ied.lc7.1cd3
Ie®?

Iclo

Ictd
D1.B2.D3
D4, D5E.DE
n7.0a.09

D1a.B11.022.D13
CI.C2.C10,
Ci1,.¢12
3

Ch

> er
-+d

G6.019.020,0201 .,
30

70809
C13,.014,010
Cla-CL1a, 220,
pan 32,033
G, 028,634,

Cah.C24,027
31

034

R2
R3
R4

R&G.R&,.R7

RY
R10
R11,R12.R13

L4

Schaltreglier LT 1071 CKV

P ANNUNGSREGLER MC 7915 €T
Positiv-Spannungsregler RC 7805 GT
Timer ICH 7353 G

ANALDG-SCHALTER CD 4014'HE

Hex D Flip-Flop CD 40174 BE
NF-Yerstaerker TDA 7052

SCBhLTDIDDE I H 4148
Schotthy-Diode G 340
SCHOTTEY-DIODE S0 101 A

Leuthﬂdlode rot Sem LR 5360 G
ALU-ELEKTR. KONDENSATOR EXK 2,2UF S0V

AL ELEXKTROLYT KONDEMS.EK ho7 MF/AO3Y
METALL.POLY.KOND. MKT1822 -510/0% 1.00MFL00/63V 204
AETAL.POLY . KOMD. MKT1822 -468/7014-2 0.468MF/100/63Y

METAL.POLY.KOND. MKT 1822 -430/01 0.10MF100/63V 20X

ALU ELEXTROLYT KONDENS.EK 100 MF/40V
AlLU ELEKTROLYT KONDENS.EG 1000 NF/4QU

KERAMIKKONDENSATOR 62 NF S0 W 10X

KERARIKKIMDENSATIR 10 HF 100 V 104

KERAMTKKONDENSATOR 2.2 HF 100 WV 104

TAHTAL E. KONDENSATOR 1UF 30V
METALLSCHICHTWINDERSTARND 3, 9K O.4W  LX  THSO
Metyllschichtwlderstand 2.7k D.4W 1%  TKEO
Metalischichtwiderstand 4,7k 0.4W 1Y  TKILO
Metallschichtwiderstand 4700 14 14 TKHO
Metallschilehtwiderstared 1,24k 0.4 1Y  TKS0
Metallschichtwiderstend 4.8k 0,4 1X TKS50
RMETALLSCHICHTWIDERSTAND 13,78  0,.4W 31X TK &0
Metalischichtwlderstamd 16,50 0,44 14 TR0
Metallschichtwiderstand 47R

0,44 LA TESO

METALLSCHICHTWIDERSTAND 10OR 0.44 1% TKS0

50002-019
S0003-003
50002011
50000-012
50007008

0007031
50000013

50220000
S50220-0135

S0220-013

50602003

1310000358

S1100-001

51300015
HL102-005

51102-014

1100003
91100-00%

S1104--025

G1104-032

1104021
01101-004
51014034
31014126
51014100
510050035
H1014-003
H51014-143
51014029
G1014-073
51014113

51014--04%




electra medieat

eguipment

=-RBE

Replaceable Parts

Reference Description  Specification ERBE _
Designation Part N
Code N°

R15.R1&6 fietallschichtwidersiand 270R W14 TESO S1005-004
R17.N33 Hetallschichtwiderstand 2.2k 0,44 1X  TK30 51014-131
R1d Metallschichiwiderstand S10R Q¢.4W 31X THDO 51014-141
R19.R20 Metallschichtwiderstand 1,5k 0.4W 1% TKSO 51014~108

RA7.R22,R2P
R24,R2G.R24,.R3L

RAD R34
R32
RH1

Tpl . Tp2.Tpd

Icd N
Tl 1e5

Ted.led el
T4

Ic?

fes

fc?

Tci)

Ici

Tec1d
D1,.p2,.D3

N4, N5

Cl,04.06,07,
9,010,012, 014
PLE-1a,018-17,
(R R P I

G 03031, 013,.031

[ ST DR bpi
C17,020,021,.022

G, 0a6.C24

39

fietallschichiwiderstand 10k 0,40 1Y%  TKGO

METALLSCHICHTWIDERSTAND 100.6 K 0.4l 174 T S0
METALLSCHICHTWIDERSTAND 5,1X 0. 401X TKSO
Metallschichtwiderstand 1k Q,4W 14 TKEO0
Widerstondsnetewerh 0310k (% Pin) A4409X-101
éTrimmwidehgtand T7¥ 220 /7 200 KOHAM
Schaltnetzteil QK-Stufe bestiickt u. geprift

Switched Mode Circuit / QK Switch assembled and checked

Schaltnetzteil / Filter bestiockt u. geprift
Switched Maode Circuit / Filter assembled and checked

Schaltnetzteil / Steverung bestGckt u. gepraft
Switched Mode Cireuit / logic assembled and checked

Ghpurrung-MNetzieil LP unbestuecht
Digital-Analoy Wandler AD 7224
KOMPARATOR LA 319 N

RONO-FLOP BF 4528 BP

Maal A-Input And-Gate CD 4082 BE
Autiivibrator D 4047 BR

NDunl 4 Cha. Muttipleser HEF 4353% 89
LAOR - GATTER D 4030 8E

o~ FLIP - FLOP D 4913 BE
Aralog-Schatter CD 4046 BE
Spannungs-Frequenzwandler A 454 JH
SEHALTDIONDE 1 H A148

Zenerdiode BZX 55 € 3Va
KERAMIKKONDENSATOR &8 NF 50 V 10X

Hatchirag =ur obigen Referenzmanmer

KERARLIKKONDENGATOR 2.2 HF 1006 U 10

TANTAL E.RONDENSATOR 3,3uF 35V
Koeranlkbondansator 100pF 200V 10X (CK 05 BX)
Keramikkondensator 33pF 2000 104 (CK 05 B

NETAL.PﬁLY.KDHD. MKT 1822 0.33MF &3V 207 RM1O

51014-010

51014047

531014-040
S10%4-114
a1015-0048

1030007

30121-213

30121-224

30121-230

40121015
SOQ00-01 4
50002010
50007007
G0007-033
G0007-014
0007035
S0007-0G0%
50007012
aQ0O7-020
30000611
DO2A0-000
50222-014
D1I04-020

50030999

§1104-021
51101-002
S1104--044
D1104--041

31102-000




alectro medical

equipmery

Replaceable Parts

Reference Description  Specification ERBE
Designation Part N°
Code N°
n1 METALLSCHICHTWIDERSTAND 2, 4K 0.4W 1% TKSO 51014013
na Metalischichtwiderstand 560R 0,44 1Z TKSO G10L4-115
R3 Metallschichtwiderstand 8201 0,40 iX4  TKGO 5101 4-000

HLC IS ERI LR 1

RS R RT. 12,
RI7,R1&.R19
2O NI N34,
RI5.RA8

R7

R10. 014,021,

n2:2,R25,.N29,
it

nis

RIG.R16

R24

R26

naz
R23.030

RA1-
RAD L R3F L1437
RH1
Tl
T

Tpad

Uel, Uel

Il

Ic2.Ic3
TI.T2,T3.T4
Ta:Té
D1.D2.0D3.D4
DS .06
D7.08.n?.010
01,0506
Ca.C3.04
t7.08

ce
£30.011,012.013

LR 344
R3[4

1415}

fetalischichtwiderstand 10k 0,4W 12X TK30
Metalischichiwiderstand 4,7k O, AW 1Z  TKSO

Huchtirag =ur obigen Referenznumnser

METALLSCHICHTWIDERSTAND 3,.9K + 0,4W 11X  TKGO

Metallsehichtwlderstand 1,00 o.4W 174 TKS0

METALLSCHICHTWIDERSTAND 2k 0,4 1X  THGO
Metallschichtwiderstand 3,30 0,44 1% TKDO
ftetallschichtiwlderstand 120k 0,40 1% TKIDO
fetallschichtwiderstand 120R 0,44 1% TKSO
Metalischichivlderstand 7.5k 0,4W 1% TRSO

Metallschichtwiderstand 108 G.4W 14 TS0
Metslleschichtwldaretand 2.2k G,4W 1%  TKS0
Hetallschichtwiderstand G1k 0,4W 14  TKao
Metallschichtwiderstand 5,46k Q,4W 1% TKIO
Uiderstandsnetzwerk &x10k (2 Pin) 44609X-101
Trrlonwiderstand (Wemdel) 2,2k 104 T18
TRIMMUIDERSTAND (WENDEL) 20 K 10X T18 T

Trimswiderstand (Wendel) Sk 10X T18T
QK~Ernistufe LP bestueckt und geprueft
BK~Endstufe LP unbestueckt
Ansteueruebertrager gewickelt u. geprueft
C—-Ms ZAEHLER IC 4011 NAND

£-MDS INVERTER ©D 4049 DE

Ye-mos Transistor YN 10 Kf

Power-fHosfet IRF 452
Diode AU 120 (B0 41}

Zererdiogde INSI4LR (9,1V 150mA SW)

Dinde RBUR 840 (TO-220 ALY

TANTAL E.KDNDENSATON 3,.3uF 35V
KERAMTIKKONDENSATOR 68 NF 50 W 10X
KERANIKKONDENSATOR 10 NF 100 V 104
Palypr.-Kondensator MKR O, 68ufF 400U- 104 RA22.0
Kondensator MKP 1uF ZSQU 54 RM22.0

Metrllschichtwlderstand 47R 0,40 174 TRHO
Metsllschichtulderstand 2,2k .44 1X  TKSO

Widerstandsnetzwerk 8»i0k (% Pin) 4409X-10%

51014010
51014-100

50000997

53014034

51014-001

51014-051
T1014-123
51014125
S51014-118
G1014-1319
51014-114
91014070
01014~114
G1014-101
1015004
531030-055
SG1030-032
S1030-004
30121-213
AG121-044
30121-057
S0007-0043
S0007-017
a0203-001
SQ203~-003
303220-022
SO221-006
50220-0038
51101-002
FLU04-025
51104022
31103047
1103030

51014-113
Glol4-131

H1015-004




d  sleciro medical

equipment

Replaceable Parts

Reference Description  Specification ERBE
Designation Part N°
Code N°
Ausgangsfilier/Netztell LP bestueckt und geprueft $O101-004
Ausgangsfllter/Hetzteil LF unbestuecht H0121 020
Usl Hetztell-Uebertrager gewickelt u. geprueft JO121-052
e Htrom-Monitor gewichelt u. gepruweft 30121-073
Lt SGerilenkreisspule 52 wuH gewickelt u. gepruelt 30121-132
p1.D3 Diode AUR 240 (TO-220 A H0220-023
DS.Db Leuchidiode rot Smm LR G360 6 SG0602-003
R1,R2 Metsllosydsehichtwiderst. 10K 43X WKS 51008010

R3 .14 .RG
Ré&

R7

Vel Ul

Jri

Te2,Tcl
TLLT2.T3.74
TS, TS
DED2.D3 DA

DG4

D7.ne.09.010

C1,08.04
C2.C3.04
C7.08

Yy

C10.011,. 032,013

n.n
34

It

Metalischichtwiderstand 1k W 14 TKSQ

Aetsllschichtwiderstand 82,0k 0,44 1X
Metailschichiwliderstand 2,7k 0.4W 1%
Glimmerkondensator 9,%nF RMN40
Atu-Elektrolytkondensator 47uF 250V RM33
Kondensator KPP 3,3uF 2350V 5% RA27.9
KERAMIKKOHNDENSATOR 48 HF S0 V 10X

HF-Generator LLP-Satz eingestellt u. geprift
HF-Generator assembly

HF-Generatar/QK-Stufe bestickt u. gepraft
HF-Generator/QK-Switch assembied and checked

Ansteverushertrager gewichkelt u. geprueft

C-M08 ZAEHLER IC 4011 NAND
C-M08 INVERTER G 4047 BE
V-mars Transistor UN 10 KN
Power—Mosfet IRF 452
Diogle AU 120 (D0 413
Zoenoradiode INS39468 (9,10 150mA SW)
Diodle AUR &40 (TO-220 ALY
TANTAL E.KONDENSATOR 3.3ufF 35V

KERANIKEOHNDENSATOR &8 WF S50 U 10X

.KERQNIKKUNDENSQTGR 10 NF 100 W 10X

Polypr.~Kondensator KPR 0.68uF 400V~ 10X
Koncdensator fAKP 1uF 250V §Z RAZ2,5
Metsllschlchtwlderstond 471 Q.44 17

Metallschichtwlderstand 3,2k 0,40 1%

M2, 5

THHQ

TS0

Widerstendsnetzwerlk 8410k (9 Pln}l 44609X-101

91005003
31014~112
91014126
T1109-003
21100042
51103-02%
S1104~-025
a0121-213,
- -044,

e —058

30121-213

Ja111-a57
S0007-003
a0007-017
S0203-001%
0203003
SOR220-022
G2 1-004
UOQAR0-023
S1101-002
G1104-0250
Gl104-023
511035037
H1103-030
G10L4-113
U1084-131

G1015-004
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Replaceable Parts

Reference Description  Specification ERBE _
Designation Part N
Code N°
HF_Generator/Ausgangs-Filter bestickt u. geprift 30121-044
HF -Generator/Filter assembled and checked
Uird HF-Erdstufenuebertrager gewichellt u. gepruelt FO121-08

Uels 103

L CACA D506

1o

RI P2 NERS
RE LA

19

[I¥;]

185

R¥O

i1

Il Ild,leld
Ic2.lcs

Ica

TS, Ieid. TedAh
Ted

Ic?

Ted

1c?

ictls

Jcidh

T1
DL-aALha N7,
N19-N13

[RE T KR R b 24
C1.04,. 033,034
Lo CALG-09.
C12, 014,030,

CR3,.031 030

Sirom-Monitor gewickell o, geprueft
Gertonkrelsspule 22uH gewichelt u. yepeuedl
SCHALTNIONE 1 H 4148

(1 imnerkondensator 9,5nF A0

Kondensator FEPL 0,0LuF 5% 1400V INZ22,5
Kondensatar FKP1 4700pF S2Z 1600V RM22,5
KONDENSATOR 3300 PF 1600 V 5X
Keramilthondensator 100pF 200V 10X (CK 05 BX}
KERAMIKKONDENSATOR 220 PF 200V 10X (ChOGBRs)
Metallschichiwiderstand 1k 11X TKGO

Melnllschichlwiderstarnd 33,0k 0,4l 1% TKSO0

Metallschichtwliderstand 22k 0.4 1% TS50
PETALLSCHICHTWIDERSTAND 27K 0.4W 11X TKS0

Metalischichtwlderstand 200k 0,44 1%  TKS0
Metnllschichtwiderstand 30,0k 0,4W 1X  TKS0
Mebsllschichtwlderstand 330R 1w Lx TKSEO

HF—Genératur/Stauarung bestickt u. gepraft
HF-Generator/logic - assembled and checked

KOMPARATOR LA 319 N

Digitat=Analog Wandler AD 732324
Spannungs-Freguenzwandler AD 654 JNH
MOND-FELOP HIF 4528 BP

Dual A-Input And-ate CD 4082 DE
C-mM0S ZAEHLER G 4011 HAND

Dual 4 Chaoo Maltipleser HEF AGEY NP
Aultivibrator D 4047 BE

EXOn — GATTER CD 4030 BE

N - FLIP = FLOP GO 4013 BE

V-mos Transistor UH 10 KA

GEHALTRDINNE 1 M 4143

ZTenerdiode HZX 05 © 3V
TAONTAL E.KOMDENSATOR J.3uF 35V

EERAMIEKONDENSATDI 48 HF G0 V 304

Havhirag zur ohigen Referenznummer

3021073
J0121-054
SGO220-000
H1109-003
DLi03-030
511030338
5H31103-020
F1104-044
51104027
H1005-003
51014-111
S1014~135
53014-032
1014098
S1014-110

31005-008

30121-051

50002~-010

S0000-014
50000-011

L0007--007
BONO7--033
SO007--003
GO007--035
G0007-034
HOG07~-009
SO007-012

HOION-001
HO2R0--000

03N 2-014
S1108-003
1104020

S0000--PRY




4 efectro medlcat

eguipment

Replaceable Parts

Reference
Designation
Code N°

Description

Specification

ERBE
Part N°

CIo.r14
Gl

CIA. 06,006,
Ce7.Ga5

[P
L2000, 030
[P ¥

[ I CRAIN L3 [T

R1T.RLA RIG.IRLA,
RN, R20,R23

Wi K& 12 R,
RIG,R2Y
NED . ®RIF.NAL
1IN 19 K]

RZ. 826,046 47
R

R10.RS0

R NE2 R34 R4

RASNR3T LRSS
RAD.RAD

R4 R4 RGD
Ray

HET

R37.N3%

A0

142

R43

R

RM1

T
Tpe . TpS.Tpd
Tpi3.Tp4

J1

KERAMIKEDNDENSATOR 2.3 NF 100 ¥ 10Z

KERANTIKEOHDENSBATOR 10 NF 100 V 10X

Keramikhondensator 100pF 200V 10¥ (CK 05 BX)

Keramilkkharvdensator 1000pF 200U 10X {(CKOSEY)

Keramiklhondensator 33pF 2000 10X (CE 0L

B}

KERAMIKKONDEMSATOR 220 PF 2004 104 (CLOSE::0)

Metallachlchiwiderstand 4,7k

0.4 1%

MHachtrag zur oblgen Referenznunmer

Metallschichiwiderstand 1,0k

0,4 1%

Hachtrag zur oghigen Referenznusmer

METALLGCHICHTWIDERSTAND 2k

Metallschichtwiderstand 9,4k

'Motallschichty iderstand 3,3k

Metallschichiwiderstand 22k

fetsllschichtwlderstand 10k

Metallschichtwlderstand 33,0k

Metallschichtwiderstand 7,5k

Metazllschichiwlideratand 10R
Aetallschichtwiderstand 20R
Metallschichtwiderstand 2,291
METALLGCHICHTWIDERSTAND 100.0
Melallschichtwiderstand 1500
Metallschichtwiderstand 130k
METALLSBCHICHTWIDERGTAND %, 1K

METALLSCHICHTWIDERSTAND 150 K

0,44 31X
0,44 1%
0.44 11X

04U 1%

0.4W 1%

0,40 1%

0.4 1%
L] R 4
D.4W 14

K 0.4W LZ

0.4 31X
0.4W 1%
O.4W 1%

Q.4 W 1X

TELO

TRGO

THGO
FKB0
TK30

ThEG0

0.4W 1%  TKSO

TEEO

TS0

TRSO
TK5O
TS0
TK 50
TRSO
TKS0

TKDO

TK 30

Wihdlerstandametzwerk 810k (9 Pin) 4409X~101

Trinmwiderstand (Hemdeld 2.2k

10X  T187

TAINMUIDERGTAND (WENDEL) 20 K 10X Ti8 7

TRIMMWIDERSTAND (WENDELY 10 K
Sliftleiste 32 pol. 0 04 D &4 P2

Kogkierslifi 201 280 24-003

le~Stecksochkel 8 polig

IC-STECKSOCKEL  L4-POL.
[C-STECKEOCKEL  14-POL.

Je-Blechksockel 1& polig ©,3"
p g

LOETSTIFT 324

107

BEBL-003-702

51104023
SLi04-022

31104044

91104043
G1104-04]
913104027
H91014-100

G0000-797

91034-001

G0000-299

L1014-001

S31014-101
H1014-122

51014--135
H51014-010
G1034-211

F1014-11%

91014-114
G1014-142
531014-131
G1014-017
1014097
G101 4-125
{i1014-040
51014-0148
S1015-004
S1030-055
G1030-042

S1030-037

G1A02-113
1402101
FLALD 0404
91610000
SLH1ID--015
31610000

T LA a0




eleciro medical

equipmeni

Replaceable Parts

Reference
Designation
Code N°

Description  Specification

ERBE
Part N°

Ued
el
e
Il
T4
s
Icé

T

DI LY. D4

I3

[ARTNATS
[ard d e 12
LRI U 1T

[LOCAN LXA

1

(LR IR I AR TR 4
BN

| L3 Y L

TR Y]

IR e

leti

T

Tpeor

[ DN T O . Y

NF.CP. 01

ST-Generator bestickt u. gepriift

ST-Generator assembled and checked
G-T-Uebertrager gewickeli undl geprueft
Digital-Analog Wandler AD 7224
Spannungs-Frequenzwamdler AD 654 JH
EXOR - GATTER €13 4030 BE

Zaehler {14 Stage) CD 4020 BE
Darlington-Treiber (npn) ULH 2004 A
ROSFET-Treiber ICL 7447 GPA
N-Channel-Hexfet INFAES0

TRANGISTOR NPM DC 547 B

Dipde MUR 840 {(TD=-220 Al)

Diode MUR 480

SCHALTDIODE 3 N 41458

Reedrelais (1 Behliesser) Typ A0T-1WR4-24U
fietallschichtwiderstand 1,0k 0,44 11X  TKS50
METALEGCHICHTWIDERSTAND 25 O.4W 1% TGO
Melatlschichividerstamd 4,71 Q,ab 32 TESO
Metal lschichtwliderstand 470k 0.4W 11X  TKEHO
AETALLESCHICHTHIDERSTAND 15K . AW 1X TESO
Artallschichiwiderstpnd 10k 0,40 12 . TGO
fetallschichtwiderstend 101 04kl 1Z: TGO
Widerstondsnetawerk 8510k (9 Pin) 4409%-101
Widerstondanetewerkh &:24.7k Single In Line
TRINMUIDERGTAND (WEHDELY 20 K 102 Ti8 T
TRIANKMEDERSTAND (WENDEL) 10 ¥ 10X

BEERANTKKONDENSATOR 68 NF S0 VU 10X

Eeramikhomdensstor 1000pF 2009 10Z (CKOIAX)
Keramikbondensatlor 33pF 2000 104 (CK 05 )
TANTAL, E.KORDEHSATOR J.3uF 35V

Kondensater NEP 1uF 2500 5 RA22,5

Koodensator MKP O.33uF 400U 52 AM37.5
Keromikkordensalor 6.8nF 10X 500 RNG
KOMHDUENSATOR KP1234 1000PF 2000 Y, 10 ¥, RN 22,45

ELRANTEEONDENSATOR 150 PF 3 KV 10X

4

301231-214

0121114
SO0
S0006-01 1
SOOHF 009
S0007-049
G0000-010
S0000--008%
S0A03-0) 2
G0200--002
50220-020
S0220-024
SO220-000
SO4D0-030
510314-001
Oi014-001
BHI01LA-100
F10L4-100
G1014-000
G104 0
L1014-134
S10LE-0048
91015-003
H1030--032
1030037

ALEDNG--02T

S1EO4-043
1104041
H1Anl-002
1303030
SLI0E-0050
T1I04-040
GLLOG-004

091104--031
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equipment

Replaceable Parts

Reference Description  Specification ERBE _
Designation Part N
Code N°
Berohrungsmonitor bestiickt u. geprift 30121-200
Contact Monitor assembled and checked
ezl Ringkerouehertrager J0121~114
Fmi Setektiver Uebertrager JO121 059
T nUAL OF — VERSTAERKER TL 082 C 50004007
Ted, bed KOMPARATOR LM 311 S50004-018
] B - FLIP - FLOP CD 4013 BE 50007012
Foh He: Buf fer/Converter cq'noﬁo BE SR007-034

Tealel
Te?

Ich

e

T1 92, T3, T4, TS
DL.DiL.D12

na
DA-DLA DLA LT
Ledl Z-tedih
Nell. .o 1‘13
[1.C4,010.
C15-C17.C20-0C2T
na

()

CH.C18, 01y

Ch

Co.ras

1

cta

C13

CL4

It rew R34,
30,031 132
ROLIA LR AL

R27.R2E

ML L L RS
TR

& 12

kY

RA LS

I[N HeN

i

R4 =001,
ROZ,RDP . RA0-43

Hes: D Fiip~Flop CD 40174 BE
HF-Verstaerker TDA 7032

NOR-GATTER MC 14001 BCP

ar. - VERSTAERKER LF 354
TRANSISTOR NPN BC 544 D
Zoenerdiode BZX 55 C 13

Diode (hochsperrend) BAE 45
SCHALTDIONE 1 N 4148
l.euchtdiode rot Sme LR 5340 G
Relals AZ 8-1C-24D {(Zetiler}

KERAMIRKDHDENSATOR 48 NF 50 U 10X

Yeramilkhondensator 130nF SOV

107 (EKOSEX)
TANTAL FE. KONDENSATOR 1UF 35V
KERAMIKKONDENSATOR 540 PF 200 V 10X
Stiyproflex-Kondensator K5 2n00pF 1460V 27
TANTAL E.NONDENSATOR 3,3uF 33V
KERAMIKKONDENSATOR 47 NF 50V 104

KERAMIKKONDENSATOR 10 NF 100 Y 10Z
KERAMIKKOHDENSATOR 22 NF 50 Y 10%

NETAL.POLY.KOND, MKT 1822 -615/046 1.500F63/40V 204

Metallschichtwiderstand 1,0k 0.4 1% TKG0
metxlischichiwiderstand 1M 0,44 14X  TKGO

METALLSCHICHTWINERSTAND 27K 0.4W 14 TKSO
Metallschichtwiderstand 23k 0,40 1% TKSO
Motallschichtwlderstand S46,0k 0,46 1% TKSO
Melallschichtiwlderstand 3,30 0.4 1% TIGO
METALLSCHICHTWIDERSTAND 13K 0,44 1¥X TREO
Metailachichtwiderstand 1OR 0,44 14 TGO
Motatlschichiwldersteand 33,0k 0,40 12 TK3O

tfietallschichtwicterstand 10k 0, 4W  iX TGO

S50007-031
S0000-013

50007004
G0004-012
S0200-001
50223015
S0220-015
50220-000
0402003
G040Q0--043

851104-020

51104045
091101-004
51104-02%
©1103-034
31101002
1104024

31104022

S1104-023
61102002

51014-001

510314-124

1014032
510314~135
51014-0031
5310141258
91014040
51014129
51014-111

53014-010

10



electro madical

equipment

E

Replaceable Parts

Reference Description  Specification ERBE
Designation Part N
Code N°
v METALLSCHICHTWINERSTAND 1000 0,44 1X TKS0 51014049
s Metallschichtwiderstand 2.2k 0,44 1% TKSO 01014231
s Metallschlchtwlderstand 12800 0,44 1% TIEO 51014-058
KK METALLSCHICHTWIDERSTAND 47 X 0.4 W 1% TK 50 51014-023

HHL ST
Tt
TH? . Tk

TRA.Tph

L1 09 L34

[

Tok.Ie?
Ics

Tca,leh. kel2

Ted

Ic?

et N
Ic?

Iclo
Icl)i
TL.T4.TH
T2

TS, TS

1.D2,.05%-D7.
D1I0.DIL,DEE-14
X504, D7,
p12.013.014

[

lell

C1.C4,07.010,
Cie-13.014-17

L8
c3
C4
Co.014
ce
Clt
C15

(ol 94

G 0A5.6026

Widerstandsnetzwerk 8:10k (9 Pln) 4409X-101
TRIMMWINDERSTAND (WENDEL) 200 K 10X
TREMMWIDEASTAND (WENDEL)Y 20 K 10X T18 T
TRIMAWINDERSTAND (WENDELY 1 K 10 Z T 18 T
Festimnduktivitset 3,3 mH +-0X
FESTINDUKTIVITAET &80 udH F 2500-20
HF-Leckstrom u. NE-Monitor bestickt u. geproft
\HF-Leakage Current and NE Monitor assembled and checked

£-M0S PLL CD 4044 BE
KOMPARATOR 4-FACH LK 337 DP

Operationsverstaerker LM 318 N (schrnell)
Or - VERSTAERKER LM 324 N

He:x I Flip—~Flop CD 40174 DIE
Digital-Analog Wendler Al 7224

8+4 Verstaeriter ILF 393 N
Opoerallionsverstaerier OF 07 CN (praezise)
Sparmungs—Frequenzwandler ab 454 JN
TRANSISTI WPH BC 544 0

TRANSISTON PHP HC 557 0

TRANSISTOR V-MOS DS 170

SCHALTREODE 1 N 4148
CENERDIONDE BZX 53 © 10

Drossel 100 uMd +-5%
Flachformrelals AZ 7-2C-24D

KERAMNIKKONDENSATOR &% NF 50 V 104

KEAANIKKONDENSATAOR 2.2 NF 100 V 104
KERABMIKKONDENSATOR 220 PF 2000 10X (ChOSED:m)
METAL.POLY.KOND. MKT 1822 0.47UF 43/40V 0¥ RM10
KENAMIKKONDENSATOR 10 NF 100 V 10X

ALL EREKTROLYT KOHDENS.EK 22 AF/40V

TARTAL E.KUNDENSATUR Je3u 3nY
Keramilkhondensator 1000pF 2000 10X {CKOOLRX)
METALLPOLY . KOND,. MKT 1822 —-410701 0.10MFI00/A3Y

METALLPOLY KOND. MKT 1822 0.33MF 43V 20X RMI1C

20X

31015004
51030048
51030042
51930—0?1
G51302-004

31302000

30121-201

50007-018
30004017

S0004-02]
FO00A-003
S0007- (031
FOOOD--01 4
SO00A-0G
SO0s-0Y
FO00E-011
G040
SO201-000
HOEGG--09:3

J020-000

H0223-010

51303005
SOA) -0 AG

D1104-007

SLLO4A-0
SO T
S1100-004
G110
531100007
SLIDL 002
GL1OA-040
JRINE-0LS

HERACMERTLE ¢
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equigment

BE

Replaceable Parts

Reference
Designation
Code N°

Description  Specification

ERBE
Part N°

C2n

(e
A1.R1&,.R1Y
nz2

R RE . R2L-RIS,

RIB.RIG.RAT

R4

&

A7 R20.R30,REY
RO RE1 N3, 335,
37 .R38

7,010

Ri1l.R246
R1Z2,R17.R18
Ri3

Ri4.R47

G

R4 .R2G

R34
H34
R40 . R44
4l
R4z
1143
HETY

48

4y
RH1.RNZ
Tpi
Tpa
T3

Tp4

TANTAL ELEKTROLYT KONDEN- SATOR 15 UF 7 200V
THANTAL . KONDEHSATOR ETP 3 G 10UF/35V
Metalischichtwiderstand 20k 0,44 1% TKSO
AETALLSCHICHTWIDERSTAND 39 K 0.4W 1% TK 50

Metalischichtwiderstand 12k Q.4W 174 TRSO

Metallschichtwiderstand 470k 0,44 174 TKEO
METALLSCHICHTWIDERSTAND 34K O,4W 14 TKS0
AETALLSCHECHTWINERGTAND 15K 0,44 11X TKGO

Metallschichtuiderstand 7,5k 0,44 14X TKSO

Metallschichiwiderstand 10k 0.4W 1X TKSO
Metallschichtwiderstand 1,0k 0,40 14 TKGO
METALLSCHIGCHTWIDERSTAND 150 K 0.4 W 1% TK S0
NETnLLSCHICHTNIDERSTAND 100R 041X TRSO
Drabtwiderstand 68R W GZ
METALLGCHICHTWIDERSTAND 300 K 0.4 W 1% TK 50
fetalischichtwiderstond 1,3k 0,4 14 TKIO
METALLSCHICHTWIRERSTAND 2k 0,44 1% TKSO
Metallschichtiwlderstand 3,3k C,aW 11X TKSO
Aelallschichiwiderstamnd 22k 0,4W 1%  TK&%O
Metallschichtwiderstand 180R G.aW 14 TKRO
METALLSCHICHTWIDERSTAND 47 K 0.4 W 1X TK 50
METALLSCHICHTWIDERSTARND 10,7 O,4W LZ4  TK 90
METALLGCHICHTWIDERSTAND 220 K 0.4W 31X TK 50
fetallschichtuwiderstand 4,7k Q.40 1X  TKSO
METALLSCHICHTWIDERSTAND 100.0 K 0.4W 1 TK S0

Metallschichiwiderstend 5Lk 0.4W 1Z TKSO
Metallschichtwiderstand 33,0k 0,44 "1X4  TKSO

Widerstarcdsnetzwerk 8210k (9 Pin) 4409X-101
TRIMMWIDERGTAND (WENDEL) 20 K 10X T18 T
TRINMWIDERSTAND (WENDEL)Y 10 K 10X

T tesnw tderstand (Wendel) 500k 104 T18T7

Trimmwiderstand (Wendel) Gk 104 T18T

F1L01-000
G1301--001
G1014-042
DA0LA-010

Grol4- 104

51014103
G101 6085
G31014-040

SlOEa—LLY

F1014-010
G1014--00]
G1014-018
51014049
S10aR-00%
1014005
T101A4--100
51034051
GloL4-~112
1014145
S10LA-008
101 a--000
G104 -000
S1014-01%
S10L4-100
G101L4-017

FA0LA-11A
51014111

51015004
31030042
51030037
310309053

B1030-054
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equiprnent

Replaceable Parts

ERB

Reference Description  Specification ERBE
Designation ‘ Part N
Code N°
Sicherheitslogik bestickt u. gepraft 30121-050
Safety Logic assembled and checked
ic 1 I-FACH HOR-GATTER CD 4025 BE HOO0G -0
Ie 2 Hex Buffer/Converter CD 4030 IR ELUEEVE R &
Ic 3 BUAL-MOND-FLLOP C-MOS CD 45385 BE D000/ 020
Ic + M-GATTER C) 4071 0 G000 124

C 5,1Ic &
Ic &

ic 7

T 1.T 2

[P U ¢

C1.C2.03,

Ca o007
R IR 3
RO2.10 4
RO

RH 1.R/M 2,04 3

[T I TR
[ I I
Il

Jel

Inid
Toa.Teh

T1c%5, 007

T1.0%
(SR P
B NS
[ I e
[ S

A

Cr.ra,ne, 010,011
Cir.rn1d,GcLae

AHD-GATTER CI} 4081 B

Hest D Flip-Flop €D 40174 BE

3 Fach-OR CD 4075 BE
THANSISTOR HPN 3G 5446 B
Levchtdiode rot Smm LR 5360 G

KERANIKKONDENSATOR 48 NF S50 V 10X

METALLECHICHTWIDERSTAND 1K 0,53 14 TK S0
METALLSCHICHTWIDERSTAND 27K Q.44 11X TKIO
fietallschichiwiderstand 82,0k 0,40 1Z TKGO
Widerstandanetzuerk 8310k (7 Pin) 4409X-101
Fingerschalter-Monitor bestiickt u. gepraft
Finger-Switch-Monitor assembled and checked

Upbertrager EF 32

Mrossel

Derlingtan-Treiher (npn) ULH 2004 A

Hen Buffer/Converier CD 4050 BE
Dptokaoppiler CHY 46
Foloteansistor SFH 350
Sendediode S5FH 450 V
Kunststofflichileitkabel 39.85mm  (S0400-010)
Kunststafflichtlelitkabel

TRANSISTOR MPN BL 517

ZENERDIONE BZIX 55 € 2V7

Lewchbdiode rot Smm LR G340 G
ALU-ELEKTR.KONDENSATOR EX 2.2UF 50V

METAL .POLY .KOND. MKT 18322 -515/04 1.50MF&3/40V 204
METAL.POLY.KOND. MET 1822 -430/0 0LIDNMFLOQ/43V T4
KERANIKKOHDENSATOR 48 HF 50 V 1074

NETﬁL.PPLY.KDND. MET 1822 0.47UF 437400 204 RM1C

KERAMIKKONDENSATOR 10 NF 100 YV 10X

GOO07 -0
LeL TRV 3 |
0007 0ag
0200 001
SO600 003

SL1GA--005

S1001-004
S1ai4-042
1034113

S101% 20

30121-046

01321004
30121090
S0000-010
G0007-034
S0400-007
H0400--008
S0400--009
301211274
H06060-010
0200003
G0222-000
30402-003
51100038
SL102--002
03102-0327
91104-025
91103001

G1104-002
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Replaceable Parts

Reference
Designation
Code N°

Description  Specification

ERBE
Part N°

R1LKD.RI R4, RS
R . R

RY,H12

n1s

R14.115
R17,R18,.R1%

RH1

Icl

Icd

13

Ic4
b1,D2.D3
04,05

Led

Rela.Rels
Relsd

Rel?
Ci1,.C3,07
c2

C4
CS.C4
ce

oy
cCi0
R1.R2
R3

R4

RG

R&
R7.R%

R&
R1Q

RN1
RH2

TP1

alectro medical
equipment

Rell,Rel?,Rell,

Metallschichtwiderstand 1,0k 0,41 1X TKEO
Metallschichtwiderstand 100R 1.00 1% TS0
fetallschichtwiderstand 22k 0.4 14 TESO
Metallschichtwiderstand 10k G, 40 14 TKHO

METALLECHIC“TWIDERSTAND 100R O,4W 14X TKSO
Metallischichtwlderstand 2,2k 0,40 1z' TK5b

Wilderstandsnetzwerl onl0h (?AP}n) HA0PX~-101 -

Relais-Platte bestiickt uv. geprift
Relay Board assembled and checked

Hex B Flip—Flop CD 40174 BE
Darlington-Trelber (npn) ULN 2004 A

NOR-GATTER MG 14001 ACP

0P, - VERBTAERKER LF 356

SCHALTODIODE 1 N 4148

NIODE BA 159

Led—BargFaph Display robt MY 571464 6

Needrelails (1 Schliesser) Typ S05-1R27-24V BY1025

Reepdretais (1 Schliesser) Typ &S0S-1RZ7-24V
Reedrelais (2 Schliesser) Tup 20S-2W24-24Y
METAL.POLY.KOND. MKT 1822 -410/01 0.10MF100/63V 20%
ALY ELEKTROLYT KONDENS.EK 1oo'nF/4ov
BETAL.POLY.KOND. MKT 1822 -310/43 0.0I1MF/4630/320U20
MP-KONDENSATOR 0.022 UF PHE 271-Y 522‘
NETAL.POLY.ROND. MKT 1822 -415/0 Q.1SMFLOO/ 43V SZ.
Keranikhhondernsastor 1000pF 200V 10X (CKOSBX)
KERARIKKONDENSATOR 68 NF 50 V 10%
Metallschichtulderstand 1,5k 0,48 1% TKS0
Metallschichiwlderstand 1IN 0,4W 1% TKSO
Metallschichtwlderstand 36,0k 0,44 1% TKSO
Metallschichtwlderstand 330k 0,40 14 TKS0
fletallschichtwidarstand 3,30 O,4W 11X TK3S0
Metallschlchiwiderstand 10k 0,48  1Z  TES0

Metallschichtwldertand 62R 0,44 14 TKSO
Metallschichtwiderstand 1,2k 0,40 1% TKS0

Widerstandsnetzuerk 810k (9 Pim) 4609X-101
Widerstandsnetzwerkh 2:x2,2k (9 Pin) 4609X~101
Trimowiderstand  T7X 220 / 200 OHAO

SICHERUNG TO,2A/250V  SX20MM

5;014-901!
51005-007 |
51014-135
51014010 -
51014~049
51014~131

S91014-004

301271-048

50007031

50000-010

S0007-004
0004012
50220"000
0220002

50602-023
‘F0400-034

G0400-039

G0400-037

S1102-014
S1100-003
13108013

H1l06-010

51302-027

51104043
51104-025
51014~108
51014-124
51014-081

S1014-123
51014-128
51014-010
51014-121

51014-120
53015006
51015-007
51030-011
31611005




