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BM-780 Il Service Manual

1. General

The Sutter BM-780 Il is an electrosurgery device at the recent standard of technology which meets the
requirements of the market by its ease of handling, its up-to-date design and last but not least by its
improved serviceability and reliability. The inherent safety functions to increase the patient's safety go
beyond of what is demanded by law. This device is labelled with the CE mark which means the compli-
ance with the requirements of the Medical Device Directive of the European Community.

The manufacturer of this product is:

Sutter Medizintechnik GmbH
Tullastrasse 87

79108 Freiburg / Germany
Telephone (*49) 761- 51 55 10
Telefax (*49) 761 - 51 55 130

The BM-780 Il is manufactured in Germany.

In case of technical questions please contact your dealer or the numbers mentioned above.

Repairs of this device shall only be performed by us or by dealers which are authorised by us.

When returning a unit to the dealer or to Sutter Medizintechnik, the original package should be used

if possible. The following documents are to be added:

e Name and address of the owner
e Type and serial number of the unit

e Any description of the fault

Service concept

The BM-780 Il has a modular design. All parts can be disassembled and reassembled quickly. Electric
and electronic subassemblies are connected by plugs, so no soldering will be required. In case of a fault
of the main PCB, this part will be exchanged for an exchange price, because the repair of a SMD board
at the client's site with common service tools is not possible in general. Repairing will be performed at
the manufacturer's site if it makes sense economically. Because of that, this service manuals contains
no wiring diagrams of the main PCB.

The application of this service manual requires the knowledge of the operating instructions.
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Safety notes

Inside the unit, there are parts which are in contact with the mains supply. Certain service procedures
with the BM-780 Il require the unit to be operated opened to perform measurements and alignments
inside the unit. Then the general safety rules to avoid electric shock are to be taken into account.

During operation, voltages of some 100 Volts of pulse voltage may occur in the secondary circuit and in
the RF generator. Especially the big heatsink in the middle of the board may carry pulse voltages which
may result in an electric shock.

It is the destination of a RF electrosurgical unit to generate high voltages of high frequency for cutting
and coagulation of body tissue. Although contact with such voltages will not result in an electric shock, it
may result in severe burns. This can even happen on monopolar touch of the active electrode circuit
since the unit is performed as a type BF unit, i. e. neutral electrode and ground potential are tied to-
gether for high frequency. Direct contact of the body to the active electrode circuit and ground may
result in severe injuries.

2. Technical Description of the BM-780 Il

2.1 General

The BM-780 Il is an all-purpose electrosurgical device with excellent performance. It is characterised by
the following features:

e Easy handling by clear arrangement of the handling elements and the designation of them with
catchy symbols. Power setting is enabled by a rotary knob. All connections of active electrodes and
the Patient Plate (or Neutral Electrode) are at the front side. The connection for the foot switch is at
the back side.

e Two current modes for cutting: There is a choice between smooth (pure) and hemostatic (blend)
cutting. Activation by finger switch as well as by foot switch.

e Two current modes for coagulation: There is a choice between a coagulation current with higher
power for contact coagulation and a coagulation current with high crest factor for spray coagulation.
Activation by finger switch as well as by foot switch.

e One current mode for bipolar coagulation. Activation by foot switch.

e Optical and acoustic indication of RF activation by signal lamps of different colour and by a signal
tone.

e Possibility to connect standard (single plated) as well as split Patient Plates.

¢ Includes a protective device to prevent an overdose fault due to failure of the unit according to IEC
60601-2-2 standard.

e No orifices or venting slots, no ventilator. Due to the high efficiency of the generator, there is only
little power loss.

e The design of the front pad makes it easy to clean.
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2.2 Technical Data

Connection to mains 100-127 V / 220-240 V; 50/60 Hz

settable by soldered jumpers inside the unit

Power consumption without RF output: approx. 16 VA

maximum RF output: approx. 180VA

Protection class |

MDD classification b

Leakage currents at low according to IEC 60601-1 and IEC 60601-2-2
and high frequency:

Type of applied part BF; defibrillation proof

Rated frequencies 460/920/1230 kHz

Modulation frequencies 58/77 kHz

RF output data

Current mode Output power

Cut1l max. 80OW +20% @ 250 Q
Cut2 max. 7T0W £20% @ 250Q
Contact coagulation max. 7TO0W £20% @ 200Q
Spray coagulation max. 60W +20% @ 400 Q
Bipolar coagulation max. 70W £20% @ 50Q
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Duty cycle of operation

Mains fuses
Loudness

Weight

Electromagnetic
compatibility

Dimensions

c € 0297

Intermitting INT 10 s / 30 s corresponds to 25 % duty cycle

110-127 V: 2x T 1,6AH 250V (1,6 Ampere, slow blow) G 5x20mm
220-240 V: 2x T 0,8AH 250V (0,8 Ampere, slow blow) G 5x20mm

RF indicator: 55 dB(A)
Alarm indicator: 65 dB(A)

approx. 5.2 kg

Keeps limits according to EN 55011 and IEC 60601-2-2
Meets requirements according to IEC 801

Width 295 mm
Height 136 mm
Depth 280 mm

This unit meets the requirements of directive 93 / 42 / EEC

V21



BM-780 Il Service Manual
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2.3 Properties and Handling

The BM-780 Il features functions for three modes of application:

Monopolar cutting: Serves to dissect biological tissue for surgical purposes.

Monopolar coagulation: Serves to stop bleedings from dissected vessels which are unavoidable on
cutting or to denaturate excess soft tissue so that it can be decomposed by the body postoperatively,
e.g. for tissue volume reduction.

Bipolar coagulation: Serves to perform a locally restricted coagulation by means of an instrument
which incorporates both of the RF electrosurgery electrodes, e. g. a forceps.

The unit is able to generate five different RF output currents:

Smooth monopolar cutting (cut 1): In this operation mode, an unmodulated current, i. e. a current
which is unaffected in its course of envelope, will be fed to the monopolar electrode and returns via
the neutral electrode to the unit. Its properties are most similar to that of a scalpel cut. The effect of
dissection is based on the formation of a separating layer which is formed by the steam evaporating
from the tissue in which physical effects are valid which cause the dissection.

Eschar forming monopolar cutting (cut 2): In this operation mode, a modulated current, i. e. a cur-
rent with a course of envelope which is keyed periodically, will be fed to the monopolar electrode and
returns via the neutral electrode to the unit. In contrast to the smooth current, this current does a
simultaneous coagulation at the edges of the cut which inhibits bleeding from capillary vessels dis-
sected by the cut.

Monopolar contact coagulation: In this operation mode, a modulated current, i. e. a current with a
course of envelope which is keyed periodically, will be fed to the monopolar electrode and returns via
the neutral electrode to the unit. The effect of coagulation is based on the heating caused by the cur-
rent passing through the tissue and the physiological effects associated with it.

Monopolar Spray coagulation: In this operation mode, a strong modulated current, i. e. a current with
an envelope which consists of a pulse train, will be fed to the monopolar electrode and returns via
the neutral electrode to the unit. In contrast to the contact coagulation current, this current acts ra-
ther at the surface because the effect is less the current passing through the tissue but more the
sparks occurring at the surface.

Bipolar coagulation: The properties of this current are those of a current for contact coagulation. In
contrast to the monopolar current, this current will not return via a neutral electrode but via a second
electrode near the first electrode at the place of contact to the patient and symmetrical to it in most
cases.
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The modes are selected with keys at the front. The chosen current can be activated by means of a foot
switch, in case of the monopolar currents also by means of a finger switch at the electrode handle.
Activation will be indicated acoustically by a sound transducer inside the unit and optically by a yellow
lamp for cutting or a blue lamp for monopolar or bipolar coagulation.

Setting of the output power will be done by means of a rotary knob. The maximum settable power of the
different operation modes is different (see item 2.2, Technical data). The rated maximum power will be
fed to the rated load resistance.

The mains switch is placed at the front side. A diode signal on the front panel indicates the unit to be in
the switched-on state. The detachable mains cord is connected to the rear side.

The BM-780 Il incorporates a neutral electrode monitoring circuit which enables the connection and
monitoring of single-plated as well as split Patient Plates to the unit. The terms “Patient Plate” and
“Neutral Electrode” (abbreviated as “NE”) are used synonymously throughout this document.

e In case of standard (single-plated) patient Plates, the twin-cored connection cable with the cores
linked together at the electrode's side will be monitored in a current loop. Activation of monopolar
current is possible only when the neutral electrode is connected to the unit.

e |n case of Split Patient Plates, the patient shares the current loop. Activation of monopolar current is
possible only on correct application of the electrode at the patient.

A fault condition of the neutral electrode will be indicated by blinking of a red lamp above the neutral
electrode socket. The bipolar operation mode is not affected by the neutral electrode monitoring.

2. 4 Mechanical Design

The unit is housed in a steel sheet case consisting of two parts. The bottom part with integrated front
and rear side contains all subassemblies in receptacles or by means of fixed threaded bolts. In detail,
the BM-780 Il consists of the following parts:

e Casetop

e (Case bottom with receptacles and threaded bolts

e Membrane keypad with keys and lamps and connection cable

e Potentiometer for power setting with rotary knob

e Mains switch

e Socket carrier with NE socket, monopolar socket and bipolar socket, all with connection cable
e Foot switch socket with connection cable

e Mains cord socket with mains fuse cartridges

e Mains transformer with cable tree

e RF generator PCB

Details of construction are visible in the schematics in item 3.
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2. 5 Circuit Description

The complete electronics of the BM-780 Il are placed on a printed circuit board (PCB) to which all of the
other electric subassemblies are connected by pluggable connectors. According to the block diagram
next page, the circuit can be divided into the following functional blocks:

Power supply: Power is provided by mains. The socket for the mains cord incorporates also both of the
mains fuses. Mains voltage is fed via the mains switch at the front of the unit to the mains transformer.
This mains transformer is equipped with a self-resetting overtemperature protection switch which gives
protection against overheating. In the standard version, the unit is set to a rated mains voltage of 230V
which covers the mains voltage range from 220V to 240V. By change of jumpers at the transformer's
terminals by soldering, the BM-780 Il can be set to a rated mains voltage of 115V which covers the
mains voltage range from 100V to 127V.

The transformer has two separated secondary voltages for generating the DC voltages of 15V to supply
the control circuits and 50V to supply the RF generator. The power supply is located at the upper left of
the PCB.

Control: The control coordinates the activation of the RF generator. The following signals meet here and
will be connected as follows:

e Servicing the front keys. Serves to select one of the operation modes. The operation mode will be
stored, the operation of the key will be acknowledged by activation of the lamp in the upper left cor-
ner of the key. This indicates the selected mode now to be valid.

e Servicing the lamps for indication of activation when the corresponding operation mode is activated.

e Interpretation of the signals generated by the handle switch or the foot switch and activation of the
RF generator if no NE alarm condition is present.

e Interpretation of the signal generated by the NE monitoring circuit. On NE alarm, activation of the RF
generator is inhibited, the red alarm lamp at the front pad will blink and an intermittent audible
alarm will be generated on attempt of activation of a monopolar operation mode.

e Keying of the activation and alarm tones.

e Setting of the pulse pattern generator in the driver circuit of the power stage according to the select-
ed operation mode.

e Adaptation of the setpoint generator signal according to the selected operation mode.

e Setting of the relays in the energy flow path according to the selected operation mode.
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RF generator: Consists of the two blocks driver/modulator and power stage.

The power stage is a switchmode amplifier which acts on the output transformer T1 in monopolar oper-
ation mode and on the output transformer T2 in bipolar operation mode. The setting of output power is
performed by setting the duty cycle of the drive signal (switch-on time relative to the period time of the
drive signal, PWM). The power stage activates the sound generator directly.

The driver/modulator generates the pulse pattern which drives the power stage according to the select-
ed operation mode. The power setting by variation of the duty cycle (pulse with modulation) is also
performed here.

Setpoint generator and overdose fault monitor: The setpoint generator generates two identical ana-
logue signals which represent the power setting. Depending on the operation mode selected, there is an
adaptation of this analogue signals.

For safety reasons, this setpoint generator exists twice. In this way a fault of the setpoint generator
cannot result in a faulty increase of RF output power since a supervising circuit compares the actual
value with an identical setpoint value generated in parallel. If these values are not identical then the
overdose fault monitor interrupts the energy flow path to the RF generator by relay K1.

Handpiece control: The BM-780 Il can be activated by a switch in the handle. This switch is referred to
the active electrode, the other terminal is connected to the outer conductor of the coaxial plug of the
handle.

The handpiece control circuit imposes a medium frequency AC voltage to the terminals of this switch by
means of an isolation transformer T3 between patient circuit and control circuit. On operation of the
switch, this voltage will be shorted which will be recognised by the handpiece control circuit and results
in the generation of a digital signal fed to the control circuit.

NE monitor: Single-plated or split-plated neutral electrodes can be connected to the BM-780 Il. The
neutral electrode's plug has two contacts in all cases. Also in case of single-sectored electrodes both of
this contacts are used, where a two-cored cable is connected to the electrode area with both of its cores
at separated sites. In this way it is possible to monitor a neutral electrode to be connected to the unit at
all and the cable to have no interruption. In case of double sectored electrodes, the contact of the
electrode to the patient's skin can be monitored additionally in this conductor loop.

The NE monitoring circuit imposes a medium frequency AC voltage across both of the terminals of the
NE socket by means of a isolation transformer T4 between patient circuit and control circuit. In case of
single-plated electrodes, this voltage will be shorted. In case of split electrodes, the transition resistance
of the patient's skin becomes effective. In both cases, the drop of the medium frequency AC voltage will
be recognised. The system is tuned in a manner that exceeding a resistance of 270 Ohms between the
NE terminals results in generation of a digital signal fed to the control circuit which results in disabling
of monopolar operation modes.
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3. Disassembling and Reassembling of Subassemblies and Parts

3. 1 Subassemblies and Mechanical Parts for BM-780 I

Position Designation Ordering Code
1 Case top 976027
2 Case bottom with front plate 1340262
3 Membrane keypad with keys 975348
4 Rotary knob 470161
5 Rotary knob pointer 976817
6 Rotary knob cover 470160
10 Mains cord socket 456171
11 Holder for mains fuse cartridges 473414
12 Mains switch 976087
13 Equipotential connector 456172
20 Potentiometer for power setting with connection cable 930943
21 Flange for potentiometer 930942
22 Mounting angle for sockets with isolation cup for NE socket 976029
23 Neutral electrode socket with connection cable 454792
24 Spacer for NE socket 930996
25 Active electrode socket with connection cable 454738
26 Bipolar socket with connection cable 936511
27 Spacer for bipolar socket 930997
28 Foot switch socket with connection cable 934794
30 Mains transformer with cable tree 976819
31 Set of protective earth conductor cables 454808
40 RF generator PCB 932802
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Set of small mechanical parts, consisting of: 941893

50 Case stand

52 Aluminium spacer 7/4.2 X 20mm for PCB fixation

53 Plastic spacer 6/3.4 X 10mm for potentiometer

54 Spring ring 18 X 1.2mm for monopolar socket

55 Spring ring 12 X1.0mm for bipolar socket

56 Cable clip

60 Washer 3.2 X 6mm for case top fixation

61 Washer 4.3mm for PCB fixation

62 Lock washer S3 for potentiometer fixation

63 Lock washer S4 for PCB and protective earth connector fixation

64 Contact washer 4.2mm for mains transformer fixation

65 Hex nut M3 for potentiometer fixation

66 Hex nut M4 for PCB and protective earth connector fixation

67 Tallowdrop screw M4 X 8 for mains transformer fixation

68 Self tapping screw 2.9 X 9.5mm for case top fixation

70 Stick-on symbol "Protective Earth"

71 Stick-on symbol "High Voltage"
Fuse cartridge M1,6A (1.6A medium blow, fuse F2 at PCB) 111522
Fuse cartridge M4A (4A medium blow, fuse F1 at PCB) 473329

Fuse cartridge TO,8AH (0.8A slow blow, for mains voltage 220V to 240V) 473336
Fuse cartridge T1,6AH (1.6A slow blow, for mains voltage 100V to 127V) 455632
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3.2 Opening and Closing of the Case

Sutter Medizintechnik GmbH
g D.72108 Freiburg

BM 7801l RF-Generator
100- v

SQ/B0 Hr . 180 WA
/30 sec

, Class|  int 10
Ohm  1.23/0.82/0.46 MHz

s . Ohm L R0 Mty
Mada in Garmany

1. Disconnect unit from mains and unscrew the 3 Screws (68) at the rim of the case top rear side.

2. Pull case top backwards and take it off of the case bottom. For this purpose, lift front part and press
slightly at the front side of the case top from above.

3. For rearranging the case top, push it from behind and manipulate the projecting rim of the top be-
hind the front frame by lifting the unit slightly. Then lift case top at the front side and push it forwards
so that it will be pushed over the plastic bolts (51) at the inside of the front plate.

4. Screw in and tighten self tapping screws (68) with washers (60).

va1 15
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3.3 Exchange of Potentiometer for Power Setting (20)

1. Open case according to 3.2.

2. Lift cover element (6) off of the rotary knob (4) with a sharp edged tool in axial direction. Loosen the
center hex nut in the knob under the cover with a grip or socket wrench 10mm and pull the knob
from the shaft.

3. Disconnect connector X13 of the potentiometer at the RF generator PCB.

4. Unscrew both of the hex nuts M3 (65) which hold the flange (21) of the potentiometer at the inner
side of the front plate. Remove lock washers (62) and Potentiometer with flange from the inside.

5. Disassemble potentiometer from the flange and replace by spare part.

6. Place potentiometer and flange at the bolts at the inner side of the front plate. Note that the spacers
(53) are present at the bolts and the terminals of the potentiometer are directed upside. Place and
tighten lock washers (62) and hex nuts (65).

7. Rearrange connection X13 at the RF generator PCB.

8. Place rotary knob from the front side and tighten center screw. Note that the knob will have some
space to the front and will not jam. Finally, place cover element into the knob.

9. Close unit according to 3.2. Perform functional check and safety check according to 4.4.

3.4 Exchange of Mains Switch (12)

1. Open case according to 3.2.

2. Press mains switch (12) from the inner side outwards. Eventually, the straps at the upper and lower
side of the switch body have to be compressed with a screwdriver or else while the switch will be
pressed outwards.

3. Pull cable tree as far as possible out of the front and disconnect plugs from the switch.

4. Rearrange flat cable connectors of the cable tree to the spare part according to the wiring diagram in
item 2.5, take care for proper positioning. Place new switch into the orifice at the front. Note that the
"I" at the rocker is upside, the "O" downside.

5. Close unit according to 3.2. Perform functional check and safety check according to 4.4.
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3.5 Exchange of Electrode Cable Sockets (23), (25) and (26)

For exchange of one of the sockets for neutral electrode (23), for monopolar electrode handle (25) or for
bipolar instruments (26) connection, the mounting angle (22) for the electrode sockets has to be disas-
sembled:

1. Open case according to 3.2.

2. Disconnect the flexible conductor of the membrane keypad at the connection X14 at the RF genera-
tor PCB. Attention: The flexible conductor has a plug of its own, don't try to pull the conductor out of
this plug!

3. Disconnect the cables of the electrode sockets at the connections X4, X8 and X12 (see wiring dia-
gram in item 2.5).

4. Unscrew the M4 hex nuts which fix the mounting angle (22) with a 7mm socket wrench. Remove
nuts (66) and washers (61).

5. Lift mounting angle and tilt it slightly backwards to take it out to the backside passing the edge at the
front plate and passing over the fixing bolts.

6. For exchange of the neutral electrode socket (23), stick a 6Bmm hexagonal socket screw key into the
socket from the front side and unscrew socket out of the isolation cup (turn right). If the isolation cup
is damaged then the mounting angle (22) with the isolation cup riveted on it has to be changed,
where the not damaged components have to be changed from the old to the new angle. Note to
change also spacer (24) at the collar of the isolation cup. On placing at the new part, the recessed
edge must be directed to the outside.

7. Place new socket into the cup, screw it by hand and tighten it with the hexagonal socket screw key.
Take care that the fine pitch thread in the plastic will not be damaged by odd insertion or by too high
fastening torque.

8. For exchange of the monopolar electrode socket (25), the spring ring (54) at the inner side of the
mounting angle has to be removed with a spring ring grip. Take socket out of the orifice from the
front side. Place spare part from the front side into the orifice, note that the protrusion that shall in-
hibit turn will fit into the recess in the angle. Rearrange spring ring.

9. For exchange of the bipolar socket (26), remove the spacer (27) from the collar of the socket and the
spring ring (55) at the inner side of the mounting angle with a spring ring grip. Take socket out of the
orifice from the front side. Place spare part from the front side into the orifice, note that the protru-
sion that shall inhibit turn will fit into the recess in the angle. Rearrange spring ring. Place spacer and
verify that the recessed edge is directed to the outside.
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10.For rearrangement of the mounting angle it must be verified that both of the spacers (24) and (25)
are placed correctly with the recessed edges directed to the outside. Then place the whole subas-
sembly from the backside into the unit while the mounting angle is slightly tilt to the backside to
guide it over the fixing bolts. If the spacers are too loose at the collars of the sockets and drop down
then, for this procedure, the unit should be placed on an oblique underground or be held in an
oblique position by a second person. Push mounting angle towards the front as far as possible and
verify that all sockets are proper centered and even in the front. If there is a problem to get the sock-
ets all even to the front, then one of the spacers is probably placed wrong.

11.Place washers (61) and nuts (66). On tightening, press mounting angle with the other hand towards
the front plate.

12.Reconnect connector of the neutral electrode socket to connection X8, that of the monopolar socket
to X4 and that of the bipolar socket to X12 at the RF generator PCB (see wiring diagram in item 2.5).
X8 and X4 are identical connections which shall not be interchanged!

13.Reconnect the conductor of the membrane keypad to connection X14 at the RF generator PCB (see
wiring diagram in item 2.5).

14.Close unit according to 3.2. Perform functional check and safety check according to 4.4.

3.6 Exchange of Foot Switch Socket (28)

1. Open case according to 3.2.

2. Disconnect cable of the foot switch socket (28) at the connection X5 at the RF generator PCB (see
wiring diagram in item 2.5).

3. Unscrew the threaded ring at the inner side of the rear case wall. For this purpose, a special tool is
required. With some care, the ring may also be loosened with a screwdriver, the blade of it must be
inserted in one of the slots from the side. Slide threaded ring backwards over the EMI suppression
element at the cable and the plug and remove socket from outside.

4. Place spare part from the rear outside into the orifice, fit the protrusion into the notch to avoid turn-
ing and slide threaded ring over the cable. Screw ring by hand at the socket and verify that the ring
will not be tilted when placed on the thread else the plastic fine-pitch thread may be damaged. On
correct placing the ring must be turnable easily by hand. Tighten ring in the same manner as it was
loosened.

5. Reconnect cable to the connection X5 at the RF generator PCB (see wiring diagram in item 2.5). Fix
cable with new cable clip at the board fixation at the right front.

6. Close unit according to 3.2. Perform functional check and safety check according to 4.4.
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3.7 Exchange of Membrane Keypad (3)

Open case according to 3.2.

Disconnect flexible conductor of the membrane keypad (3) from the connection X14 at the RF gener-
ator PCB. Note: The flexible conductor has a plug of its own, don't try to pull it off of this plug!

Pull cover element (6) off of the rotary knob (4) in axial direction by use of a sharp edged tool.
Loosen the center hex nut in the knob under the cover with a 20mm hexagonal socket wrench and
pull the knob from the shaft.

. Tear the self-adhesive membrane keypad from the front plate, pull flexible connector through the

orifice in the front plate.
Clean front plate from residual glue and clean the edges of the fitting area with a grease solvent.

Peel off protective cover from the spare part. Put connector through the orifice in the front plate and
stick on membrane keypad. Place first in the area near the potentiometer hole. Then rub the whole
area to insure total attachment.

The stick-on with correct matching requires some practise. If possible, exercise with the old part before.

7.

Reconnect plug of the membrane keypad to connection X14 at the RF generator PCB (see wiring
diagram in item 2.5).

Place rotary knob from the front side and tighten center screw. Note that the knob will have some
space to the front and will not jam. Finally, place cover element into the knob.

Close unit according to 3.2. Perform functional check and safety check according to 4.4.

3.8 Exchange of Mains Cord Socket (10)

1.

o o M W

Open case according to 3.2.

Disconnect connectors of the mains cable tree and the protective earth conductor from the mains
cord socket (10) at the inner side.

Press latching flaps at the inner side of the rear case wall together and press socket outwards.
Change fuse holder with fuse cartridges from the old part to the spare part.
Place new part with the fuse holder upside from the outside, press it inwards and latch it.

Reconnect protective earth connector to the lower terminal. Reconnect terminals of the mains cable
tree at the upper terminals (see wiring diagram in item 2.5).

Close unit according to 3.2. Perform functional check and safety check according to 4.4.
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3.9 Exchange of Mains Transformer with Cable Tree (30)

1. Open case according to 3.2.
2. Disconnect terminals of the cable tree from the rear side of the mains cord socket (10).

3. Press mains switch (12) from the inner side outwards. The straps at the upper and lower side of the
switch body may have to be compressed with a screwdriver or else while the switch will be pressed
outwards.

4. Pull cable tree as far as possible out of the front and disconnect plugs from the switch.

5. Disconnect secondary connector of the transformer from the connection X1 at the RF generator PCB
(see wiring diagram in item 2.5).

6. Unscrew the four fixing screws (67) of the transformer at the case bottom and take transformer with
cable tree (30) out of the unit.

7. According to item 4.3, check mains voltage setting of the spare part for identity with local mains
voltage and designation at the unit's rear side.

8. Assemble spare part with the mains cable tree directed to the left by means of the screws M4 X 8
(67) and the contact washers (64) at the case bottom. Note that the sharp edges at the contact
washers are directed towards the sheet of the case bottom. These edges ensure the protective earth
connection of the transformer core to the case through the enamel.

9. Reconnect connector of the transformer to connection X1 at the RF generator PCB (see wiring dia-
gram in item 2.5).

10.Put the end of the cable tree for connection to the mains switch through the orifice in the front and
pull it out as far as possible. Connect terminals of the cable tree to the mains switch (12) according
to the wiring diagram in item 2.5, note for correct connection according to the designated colours.
Place switch into the orifice at the front. Note that the "I" at the rocker will be upside, the "O" down-
side.

11.Reconnect both of the flat connectors of the mains cable tree to the terminals at the mains cord
socket (10).

12.Close unit according to 3.2. Perform functional check and safety check according to 4.4.
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3.10 Exchange of RF Generator Printed Circuit Board (40)

It is not within the scope of the service concept of the BM-780 Il to repair faults at the RF generator
board by soldering the faulty components performed by external service partners. If a fault cannot be
eliminated by checking the connections, the secondary voltages of the transformer or the fuses F1 and
F2 then the board shall be changed for a preadjusted new one. An exchange service is offered for
boards which have no mechanical damages and which are protected against the effects of electrostatic
discharge.

1. Open case according to 3.2.

2. Disconnect flexible conductor of the membrane keypad (3) from the connection X14 at the RF gener-
ator PCB. Note: The flexible conductor has a plug of its own, don't try to pull it off of this plug!

3. Disconnect cable of the potentiometer (20) from connection X13 at the left side of the RF generator
PCB.

4. Disconnect cable of the foot switch socket (28) from connection X5 and secondary connector of the
transformer (30) from connection X1 at the rear right of the RF generator PCB.

5. Disconnect cables of the electrode sockets (23), (25) and (26) from the connections X8, X4 and X12
at the front of the RF generator PCB.

6. Unscrew the four nuts at the corners with a 7mm socket wrench. Remove nuts and lock washers and
take the board out of the unit upwards.

7. Before reassembling of the spare part, note that each of the four fixing bolts at the corners of the
board is equipped with a spacer 7/4,2 X 20 (52). The plastic bolt in the middle is no fixing element
but prevents vibrations of the board on transport which may drag the SMD soldering joints. On plac-
ing the board into the unit, note that there is no cable under the board.

8. Fix board with lock washers (63) and nuts (66).

9. Rearrange connector of the NE socket (23) to X8, connector of the monopolar socket (25) to X4 and
connector of the bipolar instrument socket (26) to X12 at the front of the board according to wiring
diagram in item 2.5.

10.Rearrange connector of the foot switch socket (28) to X5 and secondary connector of the mains
transformer (30) to X1 at the rear right of the board according to wiring diagram in item 2.5.

11.Rearrange connector of the potentiometer (20) to X13 and the connector of the membrane keypad
(3) to X14 right from the middle of the board according to wiring diagram in item 2.5.

12.Check settings according to item 4.2 and correct if required. Perform functional check and safety
check according to 4.4 and close unit according to 3.2.
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4. Service Adjustments and Checks

4.1 Visual Checks and Function Checks

At the end of service routines and in the course of periodic safety checks, visual and functional checks
are to be performed. This requires the following test means:

e Test cable with 1/4" coax plug with both of the contacts connected together.
e Monopolar electrode handle with finger switch, for 4mm electrodes (standard accessory)
e Test cable with 4mm plug (to plug into the electrode handle).

e Bipolar test cable (special accessory). Alternatively, the bipolar instrument connection cable of the
standard accessory may be used in combination with a bipolar forceps where the current can be
conducted from its legs by means of clamps and test cables.

e Foot switch of the standard accessory.

o RF power meter for RF electrosurgery units. As long as there is no output power to be adjusted and
only the qualitative presence of RF current is to be checked, an incandescent bulb with 230V/60W
may be used.

e |EC 60601 safety tester.

Visual checks and functional checks are to be performed as follows:

1. At the rear side of the unit, unplug mains cord from the mains cord socket and check it for damages.
Check mains cord socket for damages and proper fixation. Take fuse holder out of the mains cord
socket (bend flaps at the edges slightly towards the inside with a sharp means), take fuse cartridges
out of the holder and check them for proper rated current and blow characteristic. On connection to
mains voltage 220V to 240V: T 0,8AH (0.8A slow blow characteristic); on connection to mains volt-
age 100V to 127V: T 1,6AH (1.6A slow blow characteristic). Then reassemble again.

2. Check labellings at the rear side of the case for readability.

3. Connect unit to mains and switch power on. Check mains switch at the front for proper function,
damage and proper fixation.

4. Check rotary knob for power setting for proper fixation at the shaft and proper range of turning angle.
The knob shall not jam at the front.

5. Check membrane keypad for damage. Operate the five keys for operation modes in sequence and
check for proper perceptibility of the snapover (click point) on pressing the pads. Key operation must
be acknowledged by the unit by lighting the lamp in the upper right corner of the key field which indi-
cates the selected operation mode.
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6. The red lamp above the neutral electrode socket must blink if there is no plug inserted into the
neutral electrode socket. Connect foot switch and operate. On selection of a monopolar operation
mode, an intermitting alarm must be audible. Insert shorted test plug. The red lamp must stop blink-
ing.

7. Select one current mode from the fields "Monopolar Cut", "Monopolar Coag" and "Bipolar Coag" and
operate foot switch. The activation indicator lamps in the upper left corners of the key field of the
corresponding current mode must flash and a continuous activation tone must be audible.

8. Connect unit to RF power meter or incandescent bulb by means of the NE test cable and the mono-
polar handpiece with test cable plugged in. Set RF power meter (if used) to the rated load resistance
according to item 2.2 or the very next value. Select current mode "Cut 1" and operate foot switch.
Turn rotary knob over the whole range of turn. The indicated output power or the brightness must
change continuously and in the sense of setting.

9. Set rotary knob to maximum and and activate all monopolar current modes by finger switch and by
foot switch successively. Check for accordance with the rated maximum power according to item 2.2.

10.Connect unit to RF power meter or incandescent bulb by means of the bipolar test cable, select
"Bipolar Coag" and operate foot switch. Check for accordance with the rated maximum power accord-
ing to item 2.2.

11.Check resistance of the protective earth connection and low frequency leakage currents according to
IEC 60601-1 by means of a safety tester.

4.2 Adjustments at the RF Generator PCB

As a spare part, the RF generator PCB is preadjusted completely at the manufacturer's site, so no fur-
ther adjustments are required on exchange. However, if there would be the requirement for a correction
of adjustment then proceed as follows:

Adjustment of neutral electrode monitoring circuit

For this purpose, a voltmeter and a 1/4" coax plug with a 270 Ohms resistor soldered between its
contacts are required as additional test means.

1. Connect plug with 270 Ohms resistor to the NE socket.

2. Connect voltmeter to the outer pins of X16 in the middle of the rear side of the RF generator PCB and
switch mains power on.

3. Adjust trimmer "NE" at the left of the rear of the board so that a voltage of 2.3V is present at X16
while the alarm is no more active.

4. Pull test plug out of the NE socket. The red alarm lamp must start blinking.
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. Bipolar coag.: Setto |
. Spray coag.: Setto = ——
. Contact coag.: Setto —|
. Cut 2: Set to

. Cut 1: Setto

. With 270 Ohms at NE:___|

70 Watts @ 50 Ohms
60 Watts @ 400 Ohms

70 Watts @ 200 Ohms

70 Watts @ 250 Ohms

80 Watts @ 250 Ohms

Set to 2.3 Volts at X16
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Adjustment of output power

This adjustment requires a RF power meter with variable load resistor.

1. Connect neutral electrode socket of the unit by means of test cable and monopolar socket by means
of handpiece with a test cable plugged in to the RF power meter.

2. Set RF power meter to 250 Ohms. Switch on unit and set power to maximum. Select current mode
"Cut 1" and activate unit. Adjust trimmer "CUT I" so that the RF power meter displays 80 Watts.

Prior to each of the following adjustments, this adjustment has to be performed or checked since all
the other adjustments are based on this. Change of the setting of trimmer "CUT I" effects a change
of all power adjustments!

3. Select current mode "Cut 2" and activate unit. Adjust trimmer "CUT II" so that the power meter dis-
plays 70 Watts.

4. Set RF power meter to 200 Ohms. Select current mode "Contact Coag" and activate unit. Adjust
trimmer "KK" so that the RF power meter displays 70 Watts.

5. Set RF power meter to 400 Ohms. Select current mode "Spray Coag" and activate unit. Adjust trim-
mer "SPRAY" so that the RF power meter displays 60 Watts.

6. Connect RF power meter to the bipolar instrument connection socket of the unit by means of the
bipolar test cable (alternatively connections of test clips at a bipolar forceps). Set RF power meter to
50 Ohms.

7. Select current mode "Bipolar Coag" and activate unit. Adjust trimmer "BIPOL" so that the RF power
meter displays 70 Watts.

On check of the output powers, the measured values may differ up to +/-20 Percent from the rated
powers as stated in item 2.2.
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4.3 Voltage setting in the Mains Circuit

The BM-780 Il can be set to both of the mains voltage ranges 100V to 127V and 220V to 240V which
are most common in the world by changing the wiring of the primary of the mains transformer (requires
soldering iron) and exchange of the mains fuse cartridges in the mains cord socket:

Open unit according to item 3.2.

On change to range 100V to 127V, take fuse holder out of the mains cord socket and replace both of
the fuse cartridges (5 X 20mm) by T 1,6AH (1.6A slow blow).

Unsolder the jumper between the terminals 3 and 4 of the mains transformer and install two jump-
ers between the terminals 2 and 3 as well as 4 and 5.

On change to range 220V to 240V, take fuse holder out of the mains cord socket and replace both of
the fuse cartridges (5 X 20mm) by T 0,8AH (0.8A slow blow).

Unsolder both of the jumpers between the terminals 2 and 3 as well as 4 and 5 of the mains trans-
former and install a jumper between the terminals 3 and 4.

Correct or renew the label above the mains cord socket which indicates the fuse value.

Close unit according to item 3.2 and perform functional and safety checks according to item 4.4.

Jumper for
220V to 240V

P
Mains Fuses

T0,8 AH
(0.8A slow blow)

Jumpers for

100 t0127V< ~

Mains Fuses

T1,6 AH
(1.6A slow blow)
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4.4 Safety Checks

The manufacturer advises to perform the following checks on the unit at least every 24 months by
qualified persons who have the necessary training, knowledge and practical experience to perform
these checks and who are fully competent to carry out such work in an independent and responsible
manner.

e Visual inspection: Check the unit and its accessories for mechanical and functional damage or de-
fects.

e Check all safety relevant labels for readability.
e Check the fuse cartridges for compliance with rated current and blow characteristics.
e Perform functional test in accordance with operating instructions.

e Check for increase in output power in accordance with the direction of turn of the power setting
knob.

e Check for accordance of setpoint value and actual value of the maximum output power to the rated
load resistances at both outputs at all available operation modes according to item 2.2.

e Check for acoustic and optical signals on activation.

e Carry out electrical checks according to the test report sheet for periodic safety checks.

Leakage currents shall not exceed 1.5 times the value measured first and additionally not exceed the
limits.

The values measured first are contained in the test report attached.
We recommend recording of all safety checks and related results in an equipment log.

If the unit is not fully reliable and/or safe to operate, it must either be repaired or the user must be
informed of the potential hazards involved in operating the unit.
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Periodical Safety Check

ID NO.: it
Test Report
L=E (=] A Serial NO.: BM-780 l....coviiiiiiiieeieeeeeeeeeeeee

Manufacturer: Sutter Medizintechnik GmbH

(0111 o 1Y N

Kind of Unit: RF Electrosurgery Unit

Type: BM-780

Year of Production: ......ccceeeeee.
Test Standard: EN 60601 QO Q

Test Result:

O 1. Measurements refer to reverse of this test report

U 2. Points Of NON-COMPIIANCE: ..uviiieeieeieeecte e ste e cee s ee et s e st e s e e s e e e e e e e s e e se e aessesanesneeenas

O 3. No faults or faults which do not concern safety. The unit may be operated for further use.
U 4. The unit may be operated for further use if the faults mentioned above are removed.

O 5. Errors which require maintenance or repair of the unit before next operation else patients,
users or third persons may be object of hazard.

Date: Signature: Next date of check :

Test report sheet for periodically safety checks, front face
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Tester:

Current No.:

Test Report: BM-780 I Serial NO.: v

. Type label

. User's instruction manual
. Labelling

. Operation elements

. Visual check of RF connection cords

. Foot switch

. Operation mode of neutral electrode marked

. No output power when neutral electrode missing

10. Monitoring circuit of the neutral electrode

11 Check for operation of hand switch and foot switch control
12 Check for optical and acoustic signal on RF activation

©O~NOUAWNR

Correct | Uncorr. N/A Comm.

Genuine accessories? (Else designation of manufacturer)

13 RF power measurement (maximum at nominal resistance)

Cut 1 at 250 Ohms (80W £ 15W):

Cut 2 at 250 Ohms (70W + 12W):

Contact coagulation at 200 Ohms (70W £ 12W):
Spray coagulation at 400 Ohms (60W + 12W):
Bipolar coagulation at 50 Ohms (70W + 12W):

(070 Y00l 0 1= 01 £

Electrical measurements according to IEC 60601:

14. Measurement of protective earth conductor resistance: e Q

15. Low frequency leakage current, normal condition: s LA
16. Low frequency leakage current, single fault condition: e LA
17. Enclosure leakage current, normal condition: LA
18. Enclosure leakage current, single fault condition PE conductor: ~ .ceieeeeen. pA
19. Enclosure leakage current, single fault condition mains: . LA
20. Patient leakage current, normal condition: L LA
21. Patient leakage current, single fault condition PE conductor: ... LA
22. Patient leakage current, single fault condition mains: s pA
23. Patient leakage current with voltage in parallel to applied part: e pA

24, ditto, interchanged phases: e pA

Unit checked at ........ceeveveveeevernnnnnes 0] 1 N

Test report sheet for periodically safety checks, reverse
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5. Fault Diagnosis BM-780 Il

Fault

Probable Cause

Troubleshooting

The display button above the
mains switch does not light up,
elements at the front remain
dark, no operation of the unit

No mains voltage

Check mains supply

No or no proper connection of
mains cord at wall outlet or unit

Check mains cord connection

Unit not switched on

Switch on unit

Failure of mains fuse

Check fuses in mains cord socket
of the unit and replace if re-
quired. Check designation of
mains voltage at the rear of the
unit, if required then change unit
to proper mains voltage accord-
ing to item 4.3. If mains fuse
blows again immediately then a
fault in the mains transformer is
present.

No current mode selected

Select current mode at the front
panel

The display button above the
mains switch is illumined, but
elements at the front remain
dark, no operation of the unit

Fuse F2 at the secondary of the
mains transformer blown, fault in
the control circuit of the RF
generator PCB

Exchange board if fuse blows
immediately again

The display button above the
mains switch is illumined, ele-
ments at the front operate
normally but there is no RF out-
put power and no acoustic signal

Fuse F1 at the secondary of the
mains transformer blown, fault in
the RF generator circuit

Fault of the power setting poten-
tiometer or its connection

Exchange board if fuse blows
immediately again

Exchange potentiometer
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