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General Information

Section 1.0

This manual provides the set up, operating
instructions and servicing information for the
Excalibur Plus PC™. Electrosurgery can be dan-
gerous to patients, staff, and other equipment if
misused, therefore, please understand and follow
the warnings and cautions that are included in
this manual. Technical specifications, various
characteristic performance curves, and user main-
tenance instructions are also included.

The Excalibur Plus PC™ provides a broad range
of capabilities in a single general purpose electro-
surgical generator. This rugged unit fulfills the
operational and safety needs of the modern oper-
ating room by providing:

* Four monopolar cutting modes.

* Two monopolar coagulation modes.

* Two bipolar modes.

* RF isolated and independent outputs.

* The proven A.R.M."™ contact quality monitor-
Ing system.

* Continuous microprocessor monitoring to pro-
vide the safety required by the conscientious user.

Convenience features include:

* Remote Physician Control of power settings

using standard hand switched pencils (PC mode).

* Independent power setting for each mode.

* Automatic programming restores unit to the
last settings used.

* Easy programmability to speed set up of the
unit.

* Controlled output voltage provides superior cut
independent of tissue impedance.

* Dual activation in non-contact coagulation
modes.

* Ability to change power settings from the con-
trol panel while the unit is activated.

1.1 CAUTIONS

This equipment, in conjunction with connect-
ed accessories, is intended to produce high-
frequency electrical energy for the controlled
destruction of tissue.

Safe and effective electrosurgery is dependent
not only on equipment design, but also on fac-
tors under the control of the operator. It is
important that the instructions supplied with
this equipment be read, understood, and fol-
lowed in order to ensure safety and effective
use of the equipment.

1.1.1 CAUTIONS For Equipment Preparation

* Use only accessories that meet the require-
ments of Section 1.2 and Figure 2.3.

* Reusable accessory cables should be periodi-
cally function and safety tested in accordance
with the original manufacturer's instructions.

* Visually inspect all accessories before each
use to verify the integrity of insulation and the
absence of obvious defects. In particular, elec-
trode cables and endoscopic accessories should
be checked for damage to the insulation.

* The Excalibur Plus PC™ is equipped to con-
nect three monopolar accessories at one time
for the convenience of the surgical staff.
Unused accessories should be stowed in a safe,
electrically insulated place such as a noncon-
ductive holster, isolated from the patient. We
recommend that accessories not be connected
unless it is known that they will be needed.
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* Use only a hospital grade, 3-prong, power
cord rated to meet the specifications in Section
1.2 and all of the requirements for safe
grounding of the unit. The user should veri-
fy that the power receptacle with which this
unit is used is properly grounded and correct-
ly polarized, and of the proper frequency per
Section 1.2. Do not use ground cheater plugs
or extension cords.

* Do not place liquid containers on top of the
unit. Wipe spilled liquids off the unit immedi-
ately. To preclude inadvertent entry of liquids,
do not operate this unit except in its normal
position.

* Confirm that all accessories are properly
connected to the appropriate jacks.

* Potentially hazardous conditions may exist
when accessories of similar connector types are
combined. Be certain that accessories are
appropriate for the type of generator output
used. Use only CONMED/Aspen Labs foot-
switches. Confirm bipolar leads are connected
only to the bipolar jacks. Connecting bipolar
accessories to monopolar outputs may result
in patient injury.

* Do not reuse disposable (single use) acces-
sories.

* Do not use cords as handles; damage to the
insulation and increased risk of burns or other
injury may result.

1.1.2 CAUTIONS For Patient Preparation

* Electrosurgery should NEVER be per-
formed in the presence of flammable anesthet-
ics, flammable prep solutions or drapes, oxi-
dizing gases such as Nitrous Oxide (N,O), or
in oxygen-enriched environments. The risk of
igniting flammable gases or other materials is
inherent in electrosurgery and cannot be elim-
inated by device design. Precautions must be
taken to restrict flammable materials and sub-
stances from the electrosurgical site, whether
they are present in the form of an anesthetic,
life support, skin preparation agent, or are
produced by natural processes within body
cavities, or originate in surgical drapes, tra-
cheal tubes, or other materials. There is a risk

of pooling of flammable solutions in body
depressions such as the umbilicus and in body
cavities, such as the vagina. Any fluid pooled
in these areas should be removed before the
high frequency surgical equipment is used.
Due to the danger of ignition of endogenous
gases, the bowel should be purged and filled
with nonflammable gas prior to abdominal
surgery. To avoid the risk of tracheal fires,
never use electrosurgery to enter the trachea
during tracheotomy procedures.

* Only non-flammable agents should be used
for cleaning and disinfection wherever possi-
ble.

* This unit is equipped with the Aspen Return
Monitor (A.R.M.) which verifies that the
return electrode cable is unbroken and con-
nected to the return electrode and to the elec-
trosurgical unit when in Single Pad mode. It
DOES NOT verify that a single pad return
electrode is in contact with the patient. When
in Dual Pad mode, the A.R.M. confirms that
the total resistance is in the preset safety
range. Proper application and visual inspection
of the return electrode are required for safe
operation.

* The use and proper placement of a return
electrode is a key element in safe and

effective electrosurgery. Follow manufacturer's
directions and recommended practices for the
preparation, placement, use, surveillance, and
removal of any return electrode supplied for
use with this electrosurgical unit.

* Apply the return electrode over a well vascu-
larized muscle mass that is thoroughly clean
and dry. Clean and shave site as necessary to
provide adequate electrical connection and per
hospital policy. Avoid placement over scar tis-
sue, bony prominences or other areas where
pressure points on small areas might develop.

* Because of the risk of burns, needles should
never be used as return electrodes for electro-
surgery. The entire area of the return electrode
should be placed so that the entire conductive
area is in firm contact with an area of the
patient’s body that has a good blood supply
and is as close to the operative site as is possi-
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ble. In general, electrosurgical current paths
should be as short as possible and should run
either longitudinally or in a diagonal direction
to the body, not laterally and under no cir-
cumstances lateral to the thorax.

* Electrodes and probes of monitoring, stimu-
lating, and imaging devices can provide paths
for high frequency currents even if they are
battery powered, insulated, or isolated at
50/60 Hz. The risk of burns can be reduced
but not eliminated by placing the electrodes of
probes as far away as possible from the elec-
trosurgical site and the return electrode.
Protective impedances incorporated in the
monitoring leads may further reduce the risk
of these burns. Needles should not be used as
monitoring electrodes during electrosurgical
procedures.

* When high frequency surgical equipment
and physiological monitoring equipment is
used simultaneously on the same patient, any
monitoring electrodes should be placed as far
as possible from the surgical electrodes.
Needle monitoring electrodes are not recom-
mended. In all cases, monitoring systems
incorporating high frequency current limiting
devices are recommended.

* The active electrode should not be used in
the vicinity of electrocardiograph electrodes.

* Heat applied by thermal blankets or other
sources is cumulative with the heat produced
at the return electrode (caused by electrosurgi-
cal currents). Risk of a patient injury may be
minimized by choosing a dispersive electrode
site that is remote from other heat sources.

* When using injection cannulas as electrocar-
diograph electrodes, the metal cone must not
be placed on the skin; this also applies to the
leads to monitoring instruments.

* Electrosurgery by it's nature produces signif-
icant levels of electromagnetic interference
(EMI) when the ESU is activated. This EMI
may damage or impair the function of other
electronic equipment in the O.R., especially
that which makes contact with the patient.
Adverse effects can be mitigated by use only of

equipment specifically designed to tolerate
electrosurgical interference. Cables subject to
flexing should be inspected frequently for
shielding integrity.

* The patient should not be allowed to come
into contact with metal parts that are ground-
ed, or have an appreciable capacitance to
earth. Examples of this would be operating
tables, supports, etc. The use of anti-static
sheeting is recommended. It is recognized
that this recommendation may not be practical
during certain procedures (e.g., those in which
uninsulated head frames are used); however,
to maximize patient safety during the use of
electrosurgical devices, such practices should
be minimized.

* Skin to skin contacts, such as between the
arm and the body of a patient, should be
avoided, by the insertion of dry gauze.

* The use of electrosurgery on patients with
cardiac pacemakers, pacemaker electrodes, or
other active implants is potentially hazardous.
The pacemaker may be irreparably damaged
and/or the high frequency energy of the elec-
trosurgical output may interfere with the
action of the pacemaker. Ventricular fibrilla-
tion may occur.

Precautions should be taken to ensure that the
patient's well-being is maintained in the event
of such interference. We recommend that the
Cardiology Department and the manufacturer
of the pacemaker be consulted for advice
before operating on a patient with a pacemak-
er. These precautions also apply to operating
room personnel with cardiac pacemakers.

* To minimize the possibility of cardiac pace-

maker interference, place the return electrode
such that the electrosurgical current path is as
far as possible from the pacer lead.

1.1.3 CAUTIONS For Use

* PLEASE NOTE: Effective November 29,
1991, federal law (U.S.A.) requires that all
healthcare facilities must report to the manu-
facturer of a medical device, any death or seri-
ous injury or illness to a patient related to the
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use of a medical device. Serious injuries or ill-
ness involving the use of a medical device
must be reported to the manufacturer of the
device (or to the FDA if the manufacturer of
the device is not known) within 10 working
days of the incident. Summary reports of
such injuries must also be submitted directly
to the FDA twice a year. Patient deaths relat-
ed to the use of a medical device must be
reported to the manufacturer and the FDA.
For further information, please contact the
Regulatory Affairs Department of CONMED
Corporation at 800-552-0138, 303-699-7600,
or FAX 303-699-9854.

* A failure of the unit could result in an unin-
tended increase in output power.

* Safe and effective electrosurgery is depen-
dent not only on equipment design, but also
on factors under the control of the operator.
It is important that the instructions supplied
with this equipment be read, understood, and
followed in order to ensure safety and effec-
tive use of the equipment.

* Do not use monopolar electrosurgery on
small appendages, as in circumcision or finger
surgery, as it can cause thrombosis and other
unintended injury to tissue proximal to the
surgical site. Please note ANSI/AAMI
Standard HF-18-1993 which currently con-
traindicates both monopolar and bipolar elec-
trosurgery for circumcisions.

Urologic literature also contraindicates the use
of monopolar electrosurgery for circumcision,
and instead recommends the use of bipolar
electrosurgery where clinically indicated for
hemostasis. Physicians choosing to use bipo-
lar electrosurgery for circumcisions should be
trained in this technique and knowledgeable
of the effects of electrosurgery on tissue of
this nature.

Should you decide that the bipolar electrosur-
gical technique is acceptable for circumcision,
do not apply the bipolar electrosurgical cur-
rent directly to circumcision clamps.

* Apparent low power output or failure of the
electrosurgical equipment to provide the

expected effect at otherwise normal settings
may indicate faulty application of the return
electrode, failure of an electrical lead, or exces-
sive accumulation of tissue on the active elec-
trode. Do not increase power output before
checking for obvious defects or misapplica-
tion. Check for effective contact of the return
electrode to the patient anytime that the
patient is moved after initial application of the
return electrode.

* Studies have shown that smoke generated
during electrosurgical procedures may be
harmful to surgical personnel. These studies
recommend using a surgical mask and ade-
quate ventilation of the smoke using a surgical
smoke evacuator or other means.

* If a Dual Pad RETURN Alarm is sounded
intraoperatively, physically confirm proper
return electrode attachment to the patient
prior to pressing the Monitor Set key. Smooth
hand over pad surface to ensure electrode con-
tact to patient skin. Replace the pad, if neces-

sary.

* Simultaneous activation can be used in both
Standard and Spray monopolar coagulation
modes. Caution should be used as the output
from either active electrode may change as a
result of: activation of a second output, end-
ing activation of an output, or changing the
arc length from an output. Power sharing is
unlikely to be equal because of differences in
tip to tissue distance and other factors. This
unequal power sharing can be enough to stop
power delivery to one tip if the second tip is
close to tissue, and the first tip is somewhat
above the tissue. The motion or deactivation
of one electrode can cause the other electrode
to start delivering power when it had been too
far away from tissue to arc before the first
electrode change. It is recommended that a
second electrosurgical generator be used as a
better alternative when it is necessary to per-
form simultaneous operation.

* Electrosurgical leads (active, bipolar or
return) should not be allowed to contact the
patient, staff, or other electrical leads connect-
ed to the patient.
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* The output power selected should be as low
as possible and activation times should be as
short as possible for the intended purpose.

* When uncertain of the proper control set-
ting for the power level in a given procedure,
start with a low setting and increase as
required and/or consult the manufacturer.

* Observe all caution and warning symbols
printed on the cover of the unit.

* The operating room staff should never con-
tact electrosurgical electrodes (either active or
dispersive) while the RF output of the unit is
energized.

* The tips of recently activated accessories
may be hot enough to burn the patient or
ignite surgical drapes or other flammable
material.

* Do not ignore unexpected activation tones.
Check to determine the cause of the tone, oth-
erwise injury can occur.

* Temporarily unused active electrodes should
be stored in an electrically insulated container.
The unused active electrode should never be
placed on the patient. This is especially impor-
tant for laparoscopic procedures.

1.1.4 CAUTIONS For Testing or Servicing

* Service should not be attempted without
reference to sections 3 and 4 of this manual.

* This electrosurgical unit should be tested by
qualified maintenance personnel on a periodic
basis to ensure proper and safe operation. It is
recommended that examination of the unit be
performed at least yearly.

* Refer all servicing to qualified personnel.
Your CONMED representative will be happy
to assist you in getting your equipment ser-
viced.

* High voltages are developed within the unit
that are accessible when the top cover is
removed. These voltages are potentially dan-
gerous and should be treated with extreme
caution.

* The high voltage DC power supply in the
Excalibur Plus PC™ is equipped with a bleed-
er resistor to dissipate the charge on the filter
capacitor. However, it takes several seconds
after power is removed to bleed that charge
down to a safe level; it is recommended that at
least thirty (30) seconds be allowed to elapse
before touching or attempting to perform any
maintenance involving the power supply or
power amplifier.

* Never remove or install any parts with
power on.

* Avoid contact with the output leads when
the unit is activated. Periodically inspect the
test leads used for the output connections for
obvious defects.

* Although this unit will withstand momen-
tary short circuits on the output, prolonged
short circuits may damage the unit. Short cir-
cuiting the output should be avoided since it
is neither necessary nor desirable.

* Since the clinical use of electrosurgical units
is intermittent in nature with duty cycles on
the order of 10%, this unit is not designed to
operate for extended periods of continuous
output. When testing, it is reccommended that
duty cycles be limited to 50% with maximum
activation times of 30 seconds.

* Life of the equipment will be extended by
minimizing operating temperature and
extreme thermal cycles.

* The heat dissipation capability of the heat
sink is impaired by activating the Excalibur
Plus PC™ in other than its normal operating
position.

* Ensure that the two top cover screws are
tightened, and always perform a power-up
check to confirm a normal power-up sequence
before returning the unit to service.
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1.2 SPECIFICATIONS
INPUT POWER: 700 W max.

Mains Voltage Max Mains Current Mains Circuit
VRMS ARMS Breaker Rating

Catalog Freq. Nom. Min. Max. Nominal Max.
Number & Hz Mains
Mains Freq. (x1 Hz) Idle
60-6290-120 60 120 104 127 0.8 7.0 10A/120V
60-6290-226 60 220 198 242 0.5 3.8 5A/240V
60-6290-230 50 220-230 198 253 0.5 3.8 5A/240V
60-6290-240 50 240 216 264 0.4 35 5A/240V
60-6290-100 50-60 100 90 110 1.0 8.4 10A/120V

MAINS OVERCURRENT PROTECTION:
Combined 2-pole circuit breaker/power switch

MAINS FREQUENCY LEAKAGE:

(Per IEC 601-1)

Patient Connections to Neutral: Less than 10 pA

Chassis to Neutral: Less than 25 pA (120 V)
Less than 45 pA (240 V)

IEC Class I, Type CE Defibrillator Proof ' F

@D

REGULATORY CERTIFICATION

Non-Ionizing Radiation

UL Listed, Medical and Dental Equipment
(E68077)

ISO 9002:1994 Registered Facility

C€ o

—— 2 —

POWER DISPLAY ACCURACY: The greater of
+/- 10% of display or +/-3 watts at rated load.

LINE REGULATION: Power change < 1%/V
for VLINE = Min to Max Voltage

Duty Cycle: 15s on, 30s idle

ENVIRONMENTAL

Operating Conditions: 10°C to 30°C,
95% RH Non-Condensing maximum

MOUNTING RESTRICTION: 2 inch (5cm)
clearance required on each side and above unit for
cooling.

COOLING: Natural convection, conduction and
radiation. No fan.

Storage Conditions: -40°C to 70°C, altitude -60
to +4500 m MSL when sealed in original poly-
bag, packing material and shipping carton.

Prior to shipment or storage, the unit should be
enclosed and sealed in a polyethylene bag and
placed in original carton using original packaging
materials.
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RF Leakage:
<100 mA per IEC 60601-2-2

PAD MONITOR:

SINGLE PAD MODE: Two wire continuity
detector, typical threshold = 10 ohms.

DUAL PAD MODE: Two wire resistance moni-
tor, typical acceptance range 10 to 150 ohms, trip
threshold typically 20% higher than last MONI-
TOR SET POINT activation, visual indication of
patient resistance.

AUDIO SPECIFICATIONS:

Cut = 520 Hz

Coag = 400 Hz

Operator Error = 1710 Hz, pulsating

Plate Alarm = 1000 Hz (65 dbA minimum)
Machine Fault = 1000 Hz

(45 dba min. except Alarms are 65 dba min.)

OPERATING MODES and
NOMINAL OUTPUT PARAMETERS:

POWER CORD: All units are supplied with an
IEC-320 250V 10A 65° C mains inlet connector.
The power cord must be ordered separately from
CONMED Corp. The appropriate power cord
must be rated at a minimum of 250V, 10A,
1.5mm? (#18AWG) Cu.

WEIGHT: 40 Ib. 12 oz. (18.5 Kg) 60 Hz Units;
19.5 Kg (43 Ibs.) 50 Hz Units

HEIGHT: 6.25 inches (15.9 cm)
WIDTH: 15.9 inches (40.4 cm)
DEPTH: 22.75 inches (57.8 cm)

SPECIFICATIONS SUBJECT TO
CHANGE WITHOUT NOTICE

MAX RATED| TYPICAL MAXIMUM CARRIER | PULSE
POWER | LOAD | CREST OPEN CIRCUIT | FREQ. REPETITION
MODE (watts) (ohms) | FACTOR VOLTAGE (P-P) | (KHz) FREQ. (KHz)
Monopolar
Pure Cut 300 300 1.7-1.9 1650 416.7 Continuous
Blend 1 Cut | 180 300 2.3-2.5 1800 416.7 20.0
Blend 2 Cut | 120 300 2.9-3.2 1900 416.7 20.0
Blend 3 Cur | 80 300 3.6-4.0 2000 416.7 20.0
Std. Coag 120 300 6.2-6.5 6500 540 40.0
Spray Coag | 80 500 8.0-9.0 10000 540 20.0
Bipolar
Cut 50 50 1.6-1.8 350 1000 Continuous
Coag 50 50 1.5-12.0 350 1050 20.0
(Bipolar Coag
crest factor
decreases with
power setting.)
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1.3 EXPLANATION OF SYMBOLS
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CONTROL PANEL

Pure Cut waveform with minimum
thermal damage and hemostasis

Blend 1-Cut waveform with moderate
hemostasis

Blend 2-Cut waveform with heavy
hemostasis

Blend 3-Cut waveform with maximum
hemostasis

Standard Monopolar Coagulation
Spray Monopolar Coagulation

Return Fault Alarm - Monopolar output
1s disabled

Return Electrode Monitor set

Resistance - In Dual Pad mode, indicates rel-
ative resistance of return electrode
contact with the patient

Single Pad - Used with clectrodes that do
not monitor contact quality

Dual Pad - Sets monitor to use electrodes
that do monitor contact quality

Bipolar Coagulation
Bipolar Cut
Program

Program Store

Remote Power Control

INTERIOR

Replace Fuse only with type and rating
as shown

Protective Earth (Inlet Connector)

High Voltage Circuitry

> P o@ens b= [

B

:

e
=

i
2

NRey

OUTPUT PANEL

Handswitched Output - Connection for
handswitched monopolar accessories

Footswitched Output - Connection for
footswitched monopolar accessories

High Voltage Outputs

Bipolar Output - Connection for bipolar
accessories

Handswitched Bipolar Output
Footswitched Bipolar Output

Type CF - Patient connections are isolated
from earth and resist the effects of difibrilla-
tor discharge

Return Electrode - Connection for monopo-
lar dispersive electrode

REF Isolated - Patient connections are isolat-
cd from earth at high frequency

Consult accompanying documents prior to
placing equipment in service

TOP COVER

Consult accompanying documents prior to
placing equipment in service

CAUTION - High Voltage Inside - Refer
servicing to qualified personnel

Explosion risk if used with flammable anes-
thetics

This equipment intentionally supplies non-
ionizing RF energy for physiological effect

Enclosure resists entry of vertically falling
water

REAR PANEL

Equipotential Ground Stud

Footswitch Connector
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1.4 OUTPUT CHARACTERISTIC CURVES

Figure 1.1 illustrates output power delivered to rated load for all available modes. Figure 1.2 illustrates the
maximum peak voltage available at a given power setting and output mode. Section 1.2 specified rated loads
and maximum power for each mode, while Figures 1.3 - 1.6 illustrate output power delivered to a range of
load resistances for each mode.
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Figure 1.1 Output Power vs. Power Setting
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Figure 1.3 Load chulation, Monopolar Pure and Blend 1 Cut
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‘Figure 1.4 Load Regulation, Monopolar Blend 2 and Blend 3 Cut
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Figure 1.5 Load chulation, Monopolar Coag
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Figure 1.6 Load Regulation, Bipolar
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Installation & Operation

Section 2.0

This section contains initial installation, prelimi-

nary checks and operating instructions for the
Excalibur Plus PC™.

2.1 INITIAL INSPECTION

Unpack the unit upon receipt and physically
inspect it for any obvious damage that may have
occurred during shipment. This inspection should
be performed by a qualified biomedical engineer
or other person thoroughly familiar with electro-
surgical devices. If the unit is found to be dam-
aged, notify the carrier and your CONMED rep-
resentative immediately.

2.2 INSTALLATION

The unit may be mounted on a matching cart or
any stable cart or table.

WARNING

THE POWER CORD OF THE UNIT
SHOULD BE CONNECTED TO A PROP-
ERLY POLARIZED AND GROUNDED
POWER SOURCE WHOSE VOLTAGE
AND FREQUENCY CHARACTERISTICS
ARE COMPATIBLE WITH THOSE LIST-
ED ON THE NAMEPLATE OF THIS
UNIT.

CAUTION: Since the unit depends on natural
convection of air for cooling, it should not be
installed in a cabinet or similar enclosure. If
mounted on a shelf, or otherwise near a wall,
allow a two inch clearance around and above
the unit to permit free circulation of air at.the
sides of the unit.

2.3 PRELIMINARY CHECKS

Prior to initial installation and use of this unit, it
is recommended that the performance of the
device be tested in this manual. Results of that
testing should be compared to the results tabulat-
ed on the factory Test Data Sheet that is supplied
with each unit. This data should be retained for
future reference and comparison.

2.3.1 Preliminary Functional Testing

The following checks are recommended upon ini-
tial installation of the equipment and prior to
each use of the instrument to avoid unnecessary
delays in surgery. See Figure 2.1 for location of
controls and connectors.

1. Ensure that the Power Switch is OFF and no
accessories are connected.

2. Connect the power cable to a properly ground-
ed and polarized mating power receptacle of the
proper voltage and frequency.

3. Connect a two-treadle monopolar foot switch
and a single treadle bipolar foot switch to their
mating connectors at the rear of the unit. Note:
Use only CONMED/Aspen Labs footwitches.
Although other types may fit, they may not be
compatible.

4, Make no connection to the Return Electrode
jacks at this time.

5. Set the Power Switch to the ON position. The
green lamp in the power switch shall illuminate.
As the unit goes through it's internal self-diagnos-
tics, the machine should respond by:

a) Sounding a tone test.

b) During the tone test, displaying a total of nine
"8"s on the four digital displays.

c) Illuminating all three mode indicators, all
twelve key indicators, Return Fault indicator, and
all of the ASSIST Resistance indicator bars.

d) After the display test, the unit will show

SLF dIA (for self-diagnostics) nn X, where nn is
the last 2 digits of the software part number, and
X is the software revision level. The unit is con-
ducting a power-on self test during this interval.
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6. Depress the Cut treadle of the monopolar foot
switch. The Return Alarm tone should sound
and Return Fault should continue to glow. While
holding the Cut treadle, rotate the volume control
over its full range and verify there is no signifi-
cant change in sound level. Release the Cut foot
switch and the tone should stop.

7. Verify that each of the following modes can be
selected and adjusted up and down, and that no
other displays are affected:

*Pure Cut

*Blend 1 Cut

*Blend 2 Cut

*Blend 3 Cut

*Standard Coag

*Spray Coag

*Bipolar Coag

*Bipolar Cut

Return all power settings to desired setting.

8. Select Bipolar Coag and depress the bipolar
foot switch. Confirm that the Bipolar Mode indi-
cator illuminates, and a coag activation tone is
sounded. While still depressing the bipolar foot
switch, rotate the Sound Volume Control over it's
tull range to verify the function of that control
and that sound is audible at all positions. This
control may be left at any desired position.
Confirm that releasing the bipolar foot switch
returns the Excalibur Plus PC™ to its idle state.
Verify that the bipolar hand switch control is
functional by use of the appropriate forceps or by
connecting a jumper between the center and bot-
tom Bipolar Output jack on the Outpurt Panel.
The effect will be identical to depressing the
Bipolar foot switch.

9. Press the Single Pad Select key to select Single
Pad mode and confirm that no ASSIST
Resistance indicator bars are lit, and the Return
Fault indicator remains lit. Connect a single pad
Return electrode to the Return electrode jack.
Confirm the Return Fault indicator goes out.

10. Depress the Cut treadle of the Monopolar
foot switch. The yellow Cut Mode indicator shall
light and the cut activation tone shall sound.

11. While continuing to press the Cut treadle of
the foot switch, depress the Coag treadle. An

operator error tone shall sound. Release the Cut
treadle, continue to press the Coag treadle and
confirm that the tone changes to the coag activa-
tion tone, and the blue Coag Mode indicator is
illuminated until the Coag treadle is also released.

12. Connect a handswitching active electrode to
the Monopolar Accessory Jack #1. Activate, one
at a time, the Cut and Coag hand switch controls
verifying that each control causes the correct indi-
cator and tone to sound. Move the handswitch-
ing active electrode to the Monopolar Accessory

Jack #2 and repeat.

13. Remove the two wire, single pad return elec-
trode, and confirm that the Excalibur Plus PC™
beeps twice, and the Return Fault indicator illu-
minates.

2.3.2 Preliminary Performance Testing

After the unit passes the Preliminary Functional
Tests of Paragraph 2.3.1, preliminary performance
testing may be conducted. Such testing is best
carried out by use of an electrosurgical generator
tester, as described in this manual. Note that the
power display of the tester will be most accurate
when a noninductive resistor of the rated genera-
tor output impedance for the selected mode 1s
used.

If no tester is convenient, the availability of thera-
peutic current may be ascertained subjectively by
artempting to cut and coagulate on surrogate tis-
sue such as a piece of meat or fresh fruit, a wet
bar of soap, or a sponge moistened in saline.

2.4 CONTROLS, DISPLAYS AND
CONNECTORS

The numbers preceding the following paragraphs
correspond to the numbered items in Figure 2.1.

2.4.1 Control Panel

All controls except for the sound volume control
and the power circuit breaker are located on the
control panel. Refer to the CONTROL PANEL
portion of Fig. 2.1.



1. MONOPOLAR CUT MODE INDICATOR:
This yellow lamp lights when the unit is keyed in
a monopolar cut mode.

2. MONOPOLAR CUT POWER DIGITAL
DISPLAY: Indicates the cutting power level

selected in the currently selected monopolar cut
mode.

3,4. MONOPOLAR CUT POWER ADJUST-
MENT KEYS: Adjusts the output power level of
the selected cut mode.

5. MONOPOLAR COAG MODE INDICA-
TOR: This blue lamp lights when the unit is
keyed in a monopolar coagulation mode.

6. MONOPOLAR COAG POWER DIGITAL
DISPLAY: Indicates the power level set in the
currently selected monopolar coagulation mode.

7,8. MONOPOLAR COAGULATION POWER
ADJUSTMENT KEYS: Adjusts the output
power level of the selected Coag mode.

9. RETURN FAULT INDICATOR: Illuminates
when the unit detects a problem in the return
electrode circuit. In Dual Pad mode, the indica-
tor will illuminate when the Monitor Set Point
has not been set, or a return electrode cable is
open or shorted, or the type of return electrode
used does not match the type selected, or when
patient resistance is out of range. In Single Pad
mode, it will illuminate if either of the return
electrode cables is open. In addition, a return
fault tone will sound when a Return fault 1s
detected for either type of electrode and a
monopolar activation is attempted. The unit will
not produce monopolar energy when this indica-
tor is illuminated.

10. MONITOR SET INDICATOR: Flashes
when Dual Pad is selected and A.R.M. is in
range, but Monitor Set is not pressed yet. After
Monitor Set is pressed, light goes out.

11. MONITOR SET POINT KEY: Push when
in the Dual Pad mode after a dual pad electrode
has been properly applied to the patient and con-
nected to the unit. Pressing this key notifies the
unit that the present return circuit resistance rep-
resents safe return electrode placement and causes

the ASSIST Resistance indicator (28) to stop
flashing if the patient's resistance is within the
acceptable range (see ASSIST Resistance indica-
tor).

12. BIPOLAR MODE INDICATOR: This lamp
lights when the unit is keyed in either of the
bipolar modes.

13. BIPOLAR POWER DIGITAL DISPLAY:
Indicates the bipolar power level set via the
Bipolar Power Level Controls in the currently
selected Bipolar modes.

14,15. BIPOLAR POWER ADJUSTMENT
KEYS: Adjusts the output power level of the
selected Bipolar mode.

16. PROGRAM LOCATION INDICATOR:
Shows "P" for previous, "0" for zero power set-
tings, or 1-9 for user programmable settings.

17,18. PROGRAM LOCATION SELECTION
KEYS: Press these keys to scroll to desired pro-
gram location.

19. STORE KEY: Pressing this key will store the
present settings at the program location indicated,
except for the "P" or "0" indicators.

20. BIPOLAR COAGULATION MODE INDI-
CATOR: Illuminates when Bipolar Coagulation
mode has been selected.

21. BIPOLAR COAG SELECT KEY: Selects
Bipolar Coagulation mode.

22. BIPOLAR CUT MODE INDICATOR:
Illuminates when Bipolar Cut mode has been
selected.

23. BIPOLAR CUT SELECT KEY: Selects
Bipolar Cut mode.

24. DUAL PAD SELECT: Is pressed to select
Dual Pad return electrode mode.

25. DUAL PAD MODE INDICATOR:
Illuminates when the DUAL pad return electrode
mode has been selected.
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26. SINGLE PAD SELECT KEY: Pressing this
key will select the Single Pad return electrode
mode.

27. SINGLE PAD INDICATOR: Illuminates
when the SINGLE pad electrode mode is select-
ed.

28. ASSIST RESISTANCE INDICATOR: This
green LED bar graph is a visual indicator of
patient resistance measured between the contacts
of the return electrode. The number of green bars
illuminated increases with increasing resistance
and may be used as an aid in detecting high risk
patients. The ASSIST Resistance indicator will
flash if the Excalibur Plus PC™ is in Dual pad
mode and the Monitor Set Point (11) has not
been properly established (see Monitor Set Point
Key). The ASSIST Resistance indicator will light
2 to 8 bars when the patient's return electrode
resistance is within range.

29. STANDARD COAG SELECT KEY:
Pressing this key will select Standard Coag mode.

30. STANDARD COAGULATION MODE
INDICATOR: Illuminates when Monopolar
STANDARD Coagulation mode has been select-
ed.

31. SPRAY COAG SELECT KEY: Pressing this
key will select Spray Coag mode.

32. SPRAY COAGULATION MODE INDICA-
TOR: Illuminates when Monopolar SPRAY
Coagulation mode has been selected.

33. BLEND 1 CUT SELECT KEY: Pressing this
key will select the Blend 1 cut mode

34, BLEND 1 CUT INDICATOR: Illuminates
when Blend 1 is selected.

35. BLEND 3 CUT SELECT KEY: Pressing this
key will select the Blend 3 cut mode.

36. BLEND 3 CUT INDICATOR: Illuminates
when Blend 3 is selected.

37. BLEND 2 CUT SELECT KEY: Pressing this
key will select the Blend 2 cut mode.

38. BLEND 2 CUT INDICATOR: Illuminates
when Blend 2 1s selected.

39. PURE CUT SELECT KEY: Pressing this
key will select the Pure cut mode.

40. MONOPOLAR PURE CUT MODE INDI-
CATOR: Illuminates when Pure mode has been
selected.

41. REMOTE POWER SELECT KEY: Pressing
this key will select the Remote Power Mode if not
selected and will deselect the Remote Power
Mode if selected.

42. REMOTE POWER SELECT INDICATOR:
Illuminates when the Remote Power Mode is
selected.

2.4.2 Output Panel

The output panel contains the power circuit
breaker and the required patient connection jacks
for electrosurgery. Refer to the OUTPUT
PANEL portion of Fig. 2.1.

1. CIRCUIT BREAKER: Primary power switch
for the unit; turns unit on and off. Also provides
double-pole power line overload protection.

2 & 3. HAND SWITCHABLE MONOPOLAR
ACCESSORY JACKS: Two independent sets of
color coded banana jacks are provided for the
connection of hand switched monopolar acces-
sories. Hand switchable monopolar coagulating
forceps may be used by connecting to the red and
lower black jacks. These jacks may be activated
only by the accessories connected to them.

4. FOOT SWITCH CONTROLLED
MONOPOLAR ACCESSORY JACK: This jack
accepts accessory cables or adapters equipped
with standard active (Bovie #12) plugs. This
jack can be activated only by the monopolar foot
switch.

5. TWO-PIN RETURN ELECTRODE JACK:
This jack accepts a standard two-pin return elec-
trode plug.
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6 & 7. BIPOLAR ACCESSORY JACKS: Bipolar
output, activated by the bipolar foot switch or by
hand switchable bipolar accessories.

8. BIPOLAR SWITCH JACK: Hand switchable
bipolar accessories must be connected such that
the hand switch contacts are connected between
this black miniature banana Bipolar Switch Jack
and the lower blue Bipolar Accessory Jack (6).

2.4.3 Rear Panel

The rear panel contains the foot switch connec-
tors, power cord connector, volume control and
carrying handle/cord wrap. Refer to the REAR
PANEL portion of Fig. 2.1.

1. CARRYING HANDLE

2. MONOPOLAR FOOT SWITCH CONNEC-
TOR: This 4-pin threaded connector is designed
to accept plugs attached to any two treadle
monopolar foot switch available from
CONMED/Aspen Labs. Use only CONMED/
Aspen footswitches. Other manufacturer’s
footswitches may not be compatible.

3. BIPOLAR FOOT SWITCH CONNECTOR:
A 3-pin threaded connector designed to accept
any CONMED/Aspen Labs single-treadle bipolar
foot switch.

4. SOUND VOLUME CONTROL: Controls
the volume of the sound tones produced during
normal activation of the unit. Clockwise rotation
increases the volume. It does not affect volume
of alarm tones.

5. EQUIPOTENTIAL GROUND CONNEC-
TION: Chassis ground connection suitable for
attachment of standard auxiliary grounding cable
when required for additional protection against
low frequency risk current.

6. POWER INLET: Supplies ac mains power to
the unit. It only should be connected to a source
of power corresponding to that listed on the
nameplate.

7. NAMEPLATE: Specifies model name, serial
number, nominal line voltage, frequency, current,
power consumption and rated duty cycle.
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2.5 OPERATING INSTRUCTIONS
2.5.1 Preliminary Set Up

1. Ensure the Power Switch is OFFE, then connect
the power cable to a properly grounded and
polarized mating power receptacle. Do not con-
nect a Return electrode at this time.

2. Set the Power Switch to the ON position. The
green lamp in the Power Switch shall illuminate.
As the unit goes through it's internal self-diagnos-
tics, confirm the machine responds by:

a) Sounding a tone test.

b) During the tone test, displaying a total of nine
"8"s on the four digital displays.

¢) Illuminating all three mode indicators, all
twelve key indicators, Return Fault indicator, and
all of the ASSIST Resistance indicator bars. After
the display test, the unit will show SLF dIA (for
self-diagnostics) in the cut and coag power win-
dows. The bipolar power window will show the
software part number and the program window
will show the software revision level.

d) After the power-on self-tests are complete, the
unit should beep the “test completed” tones.

After the power-on self-tests, the unit is ready for
use. If the unit sounds a continuous high tone,
displays a fault code, or otherwise fails to respond
as above, the unit has failed one of its internal
tests and is not suitable for use. Before turning
the power oft, note the "Err" or "ACC" code dis-
played in the Power Displays to assist in the diag-
nosis by a biomedical technician. ACC codes can
often be corrected by Operating Room staff, see
Section 2.7.2. Contact your Biomedical depart-
ment for repair if an “Err” code appears.

3. Inspect, then connect the desired monopolar
accessories to connectors. Refer to Figure 2.2 for
typical monopolar accessory connections.

WARNING
ALWAYS STOW UNUSED ACCESSORIES
IN A SAFE, INSULATED LOCATION
SUCH AS A HOLSTER.

4. Connect the foot switches, as required, to the
rear of the unit (not required if only hand switch-
able accessories are to be used). Use only

CONMED/Aspen Labs footswitches.

5. Inspect, then connect the plug of the disper-
sive electrode cable to the return electrode jack or
to an appropriate adapter. Refer to Figure 2.2. A
dispersive electrode need not be connected if only
Bipolar operation is required.

NOTE: This electrosurgical unit incorporates the
Aspen Return Monitor. The monitor will inhibit
monopolar operation of the unit if its require-
ments for the return electrode have not been sat-
isfied (see instruction 7).

6. Select and prepare the patient return electrode
site and apply the return electrode in full contact
with the patient, and in accordance with the man-
ufacturer's instructions. If no instructions are
given, observe the guidelines provided in Section
1 of this manual.

7. Generally, the return pad type will already be
set to the proper mode, since the unit automati-
cally retains the last pad setting. If it is incorrect,
select Dual Pad or Single Pad Mode. Confirm
that the ASSIST Resistance indicator and the
Return Fault Indicator are blank if Single Pad
mode is selected. If Dual Pad mode is selected,
press the Monitor Set Point key only after visually
confirming full dual pad electrode contact with
patient. Confirm the Return Fault indicator is
blank, and the ASSIST Resistance indicator stops
flashing and displays 2 to 8 green bars. The
number of green bars indicates the patient’s resis-
tance and can be used as an indicator of patient
risk.

WARNING
DO NOT DEPEND SOLELY ON THE
ASSIST RESISTANCE INDICATOR FOR
CONFIRMATION OF GOOD RETURN
ELECTRODE APPLICATION.
QUALIFIED PERSONNEL SHOULD
MAKE THE FINAL DECISION ON
PROPER ELECTRODE PLACEMENT.

8. The machine may already be setup to desired
settings, since it powers up to the last settings at
the time the unit was powered down. If not, but
the desired settings have been programmed, use
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the Program sclect keys to scroll to the desired
program location. Refer to Section 2.5.3 for
details on programming. At this point, the unit is
ready for operation. Otherwise, continue setup
instructions below.

CAUTION: Confirm the Program settings are
correct before using.

9. Set the Monopolar Cut Mode to Pure for cut-
ting or one of three Blend modes for desired cut-
ting with hemostasis.

10. Set the Monopolar Coag Mode to STAN-
DARD to provide pinpoint hemostasis or to
SPRAY to provide fulguration.

11. Select the desired Bipolar mode.

12. Adjust the CUT, COAG, and BIPOLAR
power level controls to the desired levels. If
unsure of the proper settings, use low power set-
tings initially and make adjustments intraopera-
tively according to the surgeon's requests. Use of
program mode or a written record of each sur-
geon's preferred power setting for various proce-
dures will expedite subsequent pre-op setup.

2.5.2 Operation

Activate the electrosurgical unit in the desired
operating mode by depressing the appropriate
treadle of the foot switch or switch of a hand
switching accessory. Adjust the corresponding
power level until the desired surgical effects are
obtained. Remember that power setting changes
are limited when the unit is keyed. The available
power in watts will be displayed on the digital
display corresponding to activation mode.
Noting this wattage may be useful in attempting
to derive similar surgical effects from several
machines of different manufacturers. The surgical
effects obtained are dependent on a number of
factors including waveform, electrode size, elec-
trode geometry, power level and surgical tech-
nique.

A

The size and geometry of monopolar electrodes
are significant in that a large electrode, absent of
sharp features (e.g., a ball electrode) will have no
tendency to cut, regardless of the waveform
power level. Conversely, a small, sharp electrode,
such as a needle or wire loop, will be likely to cut
simply from mechanical pressure.

The activation mode is selected by the user via
hand or foot switch and the setting of the active
Mode Select switch.

The Bipoiar Coagulation waveform is designed to
minimize tissue sticking and popping by hm1tmg
the output voltage regardlcss of power settmg
Bipolar hemostasis is more localized than in
monopolar, since only the tissue grasped between
the forceps tips is affected. This is particularly
desirable in vascular surgery, where monopolar
current may concentrate in the affected vessel and
result in undesired tissue effects. This easily con-
trolled localization is also of benefit in plastic
surgery and neurosurgery.

The Bipolar Cut waveform is essentially identical
to that for monopolar Pure cut, but is delivered at
a lower voltage and higher frequency.

2.5.3 Program Mode

Up to 9 complete mode and power settings can
be casily stored and recalled at any time.
Additionally, there are two settings that the unit
automatically sets, "P" and "0" (zero).

The unit automatically stores the most recent set-
tings at power down and will restore those set-
tings when the unit is turned ON. A "P" (for
Previous) will be displayed in the Program
Location Indicator. Note that if a power loss
occurs during activation, the values stored in the
"P" location will be those just prior to the activa-
tion.

The "0" (zero) location sets all power settings to
zero, and the activation modes to Pure Cut,
Standard Coag and Bipolar Coag. The pad mode
will remain at the last setting. The settings 1-9
contain user stored settings.
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2.5.3.1 Storing Programs

1. Select the desired storage location BEFORE
setting the desired modes and power settings. As
each location is shown, the displays will indicate
the contents of that location.

2. Set the modes, power and pad settings as
desired. Note that non-displayed mode settings
are also stored at this time.

3. Press the STORE key. If a correction is need-
ed, simply set the machine as desired and press
STORE again.

2.5.3.2 Using Programs

Select the stored setting location by using the
PROGRAM SELECTION keys. Confirm the
program settings are correct before using.

2.5.4 Remote Power Control Mode

CAUTION: The Remote Power Control feature
should be enabled only if the surgeon is familiar
with its operation and requires its capabilities.
The power displays should be monitored for
expected effect while Remote Power Control
adjustments are being performed until normal
operation is restored.

The Remote Power Control may only be activat-
ed when the Remote Power Select Indicator is
on. This mode may be sclected or deselected with
the Remote Power Select Switch, and the status
of the Remote Power Control Mode may be
stored as per Section 2.5.3 Program mode. The
Remote Power Control Mode will always be off
after power up (i.c., “P” will be displayed in the
Program Location Indicator).

2.5.4.1 Changing Monopolar Power Remotely

1. Select Remote Power Control.

2. Double click CUT button on the pencil to
adjust the cut power or double click COAG but-
ton to adjust the coag power.

3. A loud acceptance tone will sound, allowing
power adjustments only from the pencil that the
double click was detected.

4. The Power Indicator for the associated power
adjustment selected will flash.

5. Only the Remote Power Select Key on the
front panel will be functional.

6. Depress CUT to increase power or depress
COAG to decrease power. An audible tone will
sound for each power increment changc.

7. The first activation for a power increase will
sound an intermediate tone to a higher tone.

8. The first activation for a power decrease will
sound an intermediate tone to a lower tone.

9. Between 0 and 20 watts, a short up or down
tone will sound with each one watt step.

10. At greater than 20 watts, a short up or down
tone will sound with each five watt step. Should
the switch be held for more than 4 successive five
watt steps, the power adjustment will be acceler-
ated and a continuous up or down tone will
sound. Releasing the switch and pressing will
once again start the five watt step. Note that the
5 watt increment will be calculated on the power
display when the switch is not depressed.

11. The associated Power Indicator will not tlash
during the period of adjustment.

12. To end power adjust:
a. Double click either CUT or COAG.
-OR-
b. Turn off Remote Power Control Mode.
-OR-
c. Do not press CUT or COAG buttons for 6
seconds for time out.

13. A loud acceptance tone will sound, returning
control for normal operation. See Section 2.5.2
Operation.
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2.6 USER MAINTENANCE
2.6.1 General Maintenance Information

This section contains information for ordinary
upkeep of the Excalibur Plus PC™. While the
unit has been designed and manufactured to high
industry standards, it is recommended that peri-
odic inspection and performance testing be per-
formed by a qualified biomedical technician to
ensure continued safe and effective operation.

2.6.2 Cleaning

The exterior of the unit may be cleaned by wiping
it with a cloth that has been dampened (not drip-
ping) with a mild detergent such as Windex® or
Formula 409® . Windex® is the registered
trademark of the Drackett Products Company.
Formula 409® is the registered trademark of the
Clorox Company.

2.6.3 Periodic Inspection

The Excalibur Plus PC™ should be visually
inspected at least every year. This inspection
should include checks for:

* Damage to the power cord.

*Damage to the power plug.

*Tightness of the power plug.

*Tightness of the volume control knob.

*Proper mating, cleanliness and absence of
damage to the patient connectors.

*Obvious external or internal damage to the unit.

* Accumulation of lint or debris within the unit
or heatsink.

2.6.4 Periodic Performance Testing

The Excalibur Plus PC™ should be performance
tested at least every year. Each unit is supplied
with a serialized Product Test Data Sheet which
tabulates the results of the factory tests that were
performed on the unit. This data may be used as
a reference for subsequent tests and should be
made available to the biomedical technician con-
ducting the tests.
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2.7 IN CASE OF DIFFICULTY
2.7.1 Return Monitor Alarm

Trouble with the Return Pad is signalled by illu-
mination of the Return Fault Indicator.
Activation attempts will result in an audible fault
alarm. Replace Pad if any patient contact has
been lost, and press the Monitor Set key to store
the new resistance for Dual Pad mode.

2.7.1.1 Single Pad Alarm

If a Single Pad Alarm condition exists, confirm
that a single pad is attached to the unit. Check all
Return Pad cable connections and replace pad or
cable if necessary.

2.7.1.2 Dual Pad Alarm

If a Dual Pad alarm exists, check the ASSIST bar
graph for clues to the problem.

A. All of the bars are flashing, the resistance is
too high. This can be caused by inappropriate
pad site, a broken cable, or poor connections to
the unit.

B. More bars are flashing than originally were
when Monitor Set was pressed. Check to see if
the pad has peeled from the patient or if the unit
has a poor connection.

C. No bars are on. Check to see if a single pad
has been connected instead of a dual pad.
Confirm a dual pad is not connected to some-
thing highly conductive or folded over on itself.
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2.7.2 ACC Faults

ACC Codes are most often caused by faults in
accessories attached to the unit. Often the fault
can be corrected in the operating room without a
service call. The following list gives the meaning
of each code, and what to check. For each code,
check to see that the switch, panel or accessory is
not being pressed while the unit is powering up.
Turn unit off, unplug accessory, then turn unit
back on. If the code still shows, call service.

ACC
Code What to check

ES Monopolar Foot Switch shorted
(Ensure Foot Switch treadle is not
depressed.)

LH Left Hand monopolar accessory shorted
rH right Hand monopolar accessory shorted
bP biPolar accessory shorted

*CPxx Control Panel key stuck
*Note: “xx” displayed in the bipolar window cor-
responds to the stuck key using figure 2.1 as a

reference. Multiple keys show as “88”.

2.7.3 Err Faults

Err Code faults generally cannot be corrected in
the operating room and require a repair techni-
cian. Occasionally, turning the unit off and back
on will clear an Err fault and resume normal
operation of the unit.

2.7.4 If All Else Fails

Contact CONMED Corporation Technical
Services at the phone or fax numbers listed on the
inside front cover of this manual. Please have the
model and serial numbers from the rear panel
nameplate along with a description of the prob-
lem, including power settings, accessories in use,
and fault code.

2.8 ENVIRONMENTAL PROTECTION

The shipping container and packing material
should be retained in the event the unit must be
returned for factory service. At the end of the
equipment’s life, it should be disposed of in
accordance with your local regulations.
Component materials are:

* Aluminum enclosure and heatsinks.

* Unit front handle 1s steel.

* Thermoset printed wiring boards containing
miscellaneous electronic components.

* Power transformer made of steel and copper.

* Mains cord made of thermoplastic and copper.
* Shipping container is cardboard; packing mate-
rials are a combination of Urethane foam and
Polyethylene film.




ww——s

Figure 2.2 Patient Accessory Connections
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Figure 2.3 Accessory Schematics
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Theory of Operation

Section 3.0

This section contains the theory of operation for
the Excalibur Plus PC™ circuitry. The functional
block diagram and schematics are located in
Section 4.0. These figures are folded such that
they may be pulled out for viewing while reading
the appropriate section.

3.1 Functional Block Diagram Description

The Functional Block Diagram appears in
Schematic 4.0. This diagram illustrates the func-
tional partitioning of the unit, without regard to
physical location. Each block defines a major
function (as noted inside the block) along with
the reference designator(s) of the components(s)
that serve primary roles in implementing the
function. Each reference designator includes an
assembly number (Al, A2, etc.) for cross-refer-
encing to the Schematics in Section 4.

The relationships among each block are described
by the signals that interconnect them. Narrow
lines represent individual signals and are marked
with the same signal mnemonics used in the
schematics.

Broad lines denote busses, or groups of signals
which together serve a common function. To
avoid clutter, busses are not necessarily marked
with signal mnemonics. Where a bus contains
signals all bearing a common mnemonic form,
the characters common to all of the mnemonics
are shown, with XXs denoting characters which
differ among the signal names. For example, the
bus marked /FXX contains the signals named
JECT, /FCG and /FBP. These refer to the foot
switch activation signals for Cut, Coag, and_
Bipolar respectively.

Arrowheads describe the direction of signal flow.
Most signals are generated at a single source and
have one or more destinations. An exception is
the Data Bus on the A3 Controller PWB. This
bus is bi-directional in that signals may travel
cither direction from any one of a number of

sources. However, only one source may be active
at a given time. That source is determined by the
Microprocessor which drives the proper signal
states out on the Address and Control busses.

3.2 Power Supplies and Distribution

The Power Supply for the Excalibur Plus PC™
converts ac mains power into the various dc volt-
ages required to operate the internal circuitry.
This conversion takes place in three stages.

1. Mains power is ac-regulated and isolated by a
ferroresonant power transformer.

2. Power from the transformer secondaries is then
rectified and capacitively filtered to produce three
separate sources of dc power (nominally +110
Vdc, +16 Vdc and +8 Vdc). The +110 Vdc
source 1s used exclusively to power the RF Power
Amplifier on the A4 Power Conversion PWB
without further regulation.

3. The +16 and +8 Vdc sources are distributed
throughout the unit where they are modified fur-
ther by regulation or switching to supply the vari-
ous loads in the unit.

MAINS DISTRIBUTION. Refer to the
Interconnect Schematic, Figure 4.1. The mains
power cord is terminated at a grounding lug and
a nylon screw terminal block, A6TBI1, for ease of
field replacement. Harness A9W1 delivers power
to the two-pole circuit breaker, A9CB1, mounted
on the output panel. A9CB1 serves both as a
lighted power switch and to protect the unit from
overloads. On overload, this device automatically
switches its handle to the OFF position.

Harness A9W1 returns switched mains power to
A6TB] for connection to the primary windings
of power transformer A6T1. Strapping options
on A6TB1 allow setting the unit for a given
mains voltage range (120 V or 240 V) by con-
necting the primary windings in parallel or series,
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respectively. See Section 4.2.5.1 for instructions
on changing the factory supplied strap option.

POWER TRANSFORMER. Power transformer
A6T1 is a ferroresonant type. Also known as con-
stant voltage transformers, these devices provide
regulation against variations in mains voltage.
This feature is primarily responsible for the
Excalibur Plus PC™’s ability to hold RF output
power steady in the presence of mains voltage
variations over the specified range.

€ SOIME unusua
Ferroresonant transformers hav 1
physical and electrical properties:

1. A special secondary winding (red leads 5 and 6
on A6T1) connects to an ac capacitor, A6C1. If
this capacitor is open or shorted, the secondary
voltage will fall well below normal.

>WARNING<

HIGH AC VOLTAGE IS PRESENT AT
A6C1 WHEN THE UNIT IS OPERATING.
USE CARE TO AVOID ACCIDENTAL
CONTACT OR NICKING OF
THE WIRE INSULATION WHEN
WORKING IN THIS AREA.

2. The secondary voltage waveforms are square
rather than sinusoidal in shape. Most ac volt-
meters are calibrated only for sine waves, so the
secondary voltage readings on A6T1 may vary
widely between different instruments. The rect-
fied dc output voltage is the most repeatable indi-
cation of secondary ac voltage.

3. A secondary overload of greater than 200%
will cause the transformer to go into current limit
with very low secondary voltage and less than full
load mains current. Before diagnosing a defective
transformer, first eliminate the possibility of a sec-
ondary fault, such as a shorted rectifier or filter
capacitor. The low power secondary (leads 9 and
11) is provided with internal thermal fuses, since
it is possible to overload the winding so that the
insulation rating would be exceeded without
going into current limit.

4. The magnetic core saturates briefly every half-
cycle. This high flux density produces higher
than normal core losses, so the core runs fairly
hot to the touch even at idle. The device is

mounted using rubber grommets because high
core flux produces more audible hum than ordi-
nary transformers. When the core saturates, a
burst of magnetic flux can induce mains-frequen-
cy noise into nearby wiring. For this reason, do
not alter the harness dress near A9T1.

5. Conventional ferroresonant transformers, used
in all Excalibur Plus PC™’s specified for 50 or 60
Hz only, are sensitive to mains frequency varia-
tions. Units specified for use as 50-60 Hz
employ a special Controlled Ferroresonant
Transformer which electronically regulates dc out-
put voltage. The latter are equipped with a
Control Module, which samples +16 VAC via
A4P4, and an Overvoltage Protection module,
which will drive the transformer to a minimum
output condition if +16 VAC or +110 VAC at
A6BR1 or BR2 exceed preset voltage limits.
Both modules are contained in a potted housing
mounted atop the power transformer.

CAUTION: Never operate the unit at a nomi-
nal mains frequency other than that specified
on the Nameplate and A9T1.

RECTIFICATION. The secondaries of A9T1 are
terminated in terminal block, A6TB1 (the termi-
nal numbering on this block matches the lead
numbering on A9T1). Harness A6W2 connects
to the bridge rectifiers AGBR1 and A6BR2 and
carries the rectified power to the A4 Power
Conversion PWB via A4]3.

A6BR2 acts as a conventional full-wave bridge
rectifier for supplying +16 V, while simultaneous-
ly acting as a negative-leg full-wave center-tap rec-
tifier in providing +8 Vdc.

A4 POWER PROCESSING AND USAGE.
Refer to the A4 Power Conversion PWB
Schematic 4.5. Capacitors C11 and C20 filter the
+110 Vdc supply delivered at A4J3, while R12
acts as both a minimum load and a bleeder to dis-
charge the capacitors when power is turned off.
The negative leg of A6BR1 is connected to
ground via a 0.1 ohm current sense resistor,
A4R8. The signal -ISENSE is a negative dc sig-
nal used on the A3 Controller PWB to monitor
the supply current drawn by the Power Amplifier.
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Capacitors A4C8 and C9 filter the +16 and +8
Vdc sources. The +16 Vdc source supplies
A4VR1, which provides regulated +12 Vdc and
+12 GND to the Power Amplifier gate driver
ICs, A4U1 and U2. Both +16 and +8 Vdc then
feed the rest of the low-voltage dc loads via con-
nector A4J1.

Harness A9W6 carries +16 and +8 Vdc to the
A2 Display and A3 Controller PWBs mounted
inside the shield on the top cover, A8.

3.3 Controller Hardware

The Excalibur Plus PC™ Controller PWB
Assembly 1s based on the 8031, a single chip, 8-
bit microprocessor which utilizes external pro-
gram memory. Refer to Schematic 4.4a. This
controller has the following features:

1. Four 8-bit Ports (0,1,2,3) which are individual-
ly addressable as 32 Input/Output (1/O) lines.

2. Two 16-bit timer/event counters, one of which
is used as a software controlled tone generator via
the serial transmit pin TXD (U3 Pin 11).

3. 64 K bytes of externally addressable program
memory (A3U1).

4. On-chip oscillator and clock circuit which is
connected to an external 10 MHz clock signal
derived from a 20 MHz quartz time base (A3Y1).

5. 128 bytes of internal RAM used as a “scratch
pad” by the processor.

6. Battery backed static RAM. This is used both
for “scratch pad” RAM, and for storage of cali-
bration values and user stored “Program” settings.
Minimum battery life is 10 years.

The remainder of the controller circuitry consists
of the Watchdog Timer (WDT), Power On Reset
(POR), Address Decoder, Peripheral Intertace
Adapter (PIA), Base Voltage Generator (BVG),
Current Sensing Circuit, Waveform Generator
(WEFG), Tone Generator, and the Aspen Return
Monitor (A.R.M.) DAC and current source.

3.3.1 Watchdog Timer (WDT)

The function of this circuit is to monitor the
microprocessor for a failure that would cause
unpredictable results. During normal operation,
the microprocessor program executes in a known
sequence. If a software error is detected, an inter-
nal interrupt is generated which halts the opera-
tion of the microprocessor. If there is a hardware
failure sensed by software control, program execu-
tion will again be terminated.

Should a failure occur in the CPU that prevents
the detection of a problem, thus allowing pro-
gram execution in a random manner, the
Excalibur Plus PC™ is designed so that the WDT
detects the problem. The WDT shuts down the
malfunctioning unit to minimize the effects of the
failure. This i1s accomplished by requiring the
microprocessor to write to the WDT once during
each program execution cycle. This WRITE
PULSE is referred to as the Watchdog Timer
Strobe (WDTSTB). The WDT circuit must hear
from the microprocessor within a hardware set
window. If the WDTSTB occurs early because
the program “skipped” a portion of the software
or late because it was “hung” in a program loop,
the following results:

1. The circuit latches in the failed condition so
that further strobing from the microprocessor
cannot clear the previous failure.

2. An interrupt (/WDTINT) is generated which
stops abnormal program execution. If the micro-
processor can still respond to the interrupt, a
“fatal” software routine will execute, displaying an
error code “Err 4.2”.

3. The interrupt signal /WDTINT, is used to gen-
erate /WDTFL, which disables the Base Voltage
Generator and Waveform Generator, preventing
further generation of RF output.

The Watchdog Timer (WDT) is made up of a
dual, retriggerable, one-shot multivibrator (U7),
associated RC timing components (R4, C5, R6,
and C6), the relay power enable register (U10),
and associated gates (U5 and U6). A WDTSTB
1s generated whenever U10-2 and U10-3 are both
low. The first stage one-shot is set to time out at
the minimum WDTSTB interval by the RC com-
bination of R4 and C5. With C5=1uf, the time
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