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Additional Hardware Troubleshooting Information

Note: Voltages listed are +/-10% unless otherwise indicated.
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Figure 47 - Access Points Used For GEN11 Troubleshooting While Powered

e Large TP are ground.
. If all the LED are continuously lit, it indicates that the PCB has failed.
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Troubleshooting Using PCB Interface Signals:

Interface from PCB to:
i. LCD Display
e Backlight connector (J25)
. 12VDC at J25.1

*  LCD connector (J29)
1. Check for good connection.
2. Check for clock on LCD_DOTCLK (FB22 or R167) Ul processor is sending a clock to LCD.
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Figure 48

3. Check for data timing signal (next to dot clock signal third from the right in Figure 48). This shows the UI is properly writing
and refreshing the LCD with data. If this signal does not exist, then the PCB is defective.
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Figure 49
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4.  Check for LCD CC signal (very end — first on the top left in Figure 49.) If this signal does not exist, then the LCD is defective.
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Figure 50

ii. Speaker
. Speaker connector (J23)
1. Check V+ (J23.1) and V- (J23.2) for activity when signal is expected.
*  No signal both pins ~+5.6 VDC
*  When activating see ~2Vp/p signal riding on ~+5.6 VDC
«  Ifthis signal does not exist, then the PCB is defective.
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2. The speaker current (I_SPKR) feeds to a comparator and outputs AUDIO SNS (TP60). This test point should indicate 3.3V
when the speaker current passes a certain threshold. If there is activation without current, then the speaker is defective. If there

is no current when audio signal in step above is present, then the speaker is defective.
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Figure 52

iii. Handpiece Receptacle
Check for continuity between handpiece inputs and its connectors.
1. J24 pins 1-5. J24
*  Pin4is presence (also TP 64) - Pin 4 to Pin 3 is shorted when HP is present
EEPROM data on Pin 1
. Handswitch signals on Pin 5 (and also future instrument EEPROM signal)

2. ]28 power drive signals to the instruments.
*  Pin 1 (TP62) is RF out (EnSeal output signals)
. Pin 9 (TP27) is HS out (Harmonic output signals)
*  Pin 3 is ground return

iv. Footswitch Receptacle

Connects to J5.

1. FSW_MON (TP2) is expected to follow the FSW_CLK signal almost exactly. (Check if all the FETs are switching properly to

keep track of the PCB circuitry.)
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2. FSW_CLK (TP1) is expected to be a 2 kHz square wave (0 to 3.3V).
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Figure 53

3. FSW_PRS (TP3) is expected to be 3.3V when footswitch is present. FSW_PRS signal dips low on every edge of the clock if
footswitch is not present. Stays high if footswitch is present.
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Figure 54

4. FSW_MAX (TP4) — If “MAX” is pressed, this signal is expected to be 3.3V after the rising edge of FSW_CLK. Dips low if
MAX pedal is not pressed on rising edge of the clock.

5. FSW_MIN (TP8) — If “MIN” is pressed, this signal is expected to be OV after the falling edge of FSW_CLK. Normally low,
spikes high on the falling edges of the clock when the MIN pedal is not pressed, but will stay low when the pedal is pressed.

v. Power Supply
*  AC power inlet and cable assembly.
*  Check for 48V at J4.1 with respect to GND at J4.6 or any GND test point.
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vi. Bezel PCB
e Bezel Board Connector (J30)

1. Check UI_SPI1_MISO, (J30.2) for periodic activity — which means that PCB is trying to communicate to Bezel.

% Agilent Technolagies TUE MAR D1 14:14:08 2011

RMSi4 kNo signal

Fregl - 5000HT
Ampll ) 3.28V
Avgi ) 3.264Y
¥ ] r
47 Coupling + Imped BW Limit Fine Invert Probe
DC 1M Ohm i [Tl [ ~-

Figure 55

2. Check level of N BEZEL CS (J30.6). It should be high (3.3V) for normal activity. If it is not high, it indicates problems with

the PCB.

3. Check level of BEZEL RST (J30.7). It should be low under normal conditions. If it is high, it indicates problems with the
PCB.

4. Check level of INHIBIT LATCH (J30.10). It should be high (3.3V) in normal operation. If low, it indicates a problem with the
Bezel PCB.

5. Check level of BRDPWRON LATCH (J30.11 or R325). It should be high (3.3V) in normal operation. If low, it indicates
problem with the Bezel PCB.

6. Remove the power supply control cable to test if the generator does not turn on. Allows generator to turn on if Bezel PCB is
not operating.
vii. Fans
. Enclosure Fan Connector (J8)
1. Check for 48V at J8.1. If the fan does not move and this voltage is present, then the fan is defective.
2. Pin 3 is tach signal coming back from fan.

3. Pins 4 and 5 are related to fan speed for future functionality.

e Heatsink Fan Connector (J27)
1. Check for 48V at J27.1. If the fan does not move and this voltage is present, then the fan is defective.
2. Pin 3 is tach signal coming back from fan.

3. Pins 4 and 5 are related to fan speed for future functionality.
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Power versus Load Curves

Power versus Load Resistance (Impedance)
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Figure 56 - Electrosurgical Power versus Load Resistance
A Graph of Voltage, Current and Power vs. Load Impedance Describing a Load Curve
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Figure 56a - Zoomed View of Electrosurgical Power Versus Load Resistance
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Voltage versus Load Resistance (Impedance)

A Graph of Voltage Measurement and Uncertainty vs. Load Impedance
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Figure 57 - Electrosurgical Voltage Measurement versus Load Impedance

Impedance Measurement versus Load Impedance

A Graph of Impedance Measurement and Uncertainty vs. Load Impedance
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Figure 58 - Electrosurgical Impedance Measurement versus Load Impedance
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Measurement Uncertainity versus Load Impedance

A Graph of Measurement Uncertainty vs. Load Impedance
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Figure 59 - Electrosurgical Measurement Uncertainty versus Load Impedance
A Graph of Measurement Uncertainty vs. Load Impedance
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Figure 59a - Zoomed View of Electrosurgical Measurement Uncertainty versus Load Impedance
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System Specifications

Main Fuses T5AL 250 V (Time-delay, 5 Amp, glass body, 5x20 mm package size, quantity: 2)
Degree of Protection Against Electric Shock Type CF applied part consisting of the Harmonic or EnSeal instruments
Class of Protection Against Electric Shock Class 1
Ingress Protection G11 Enclosure P21
Ingress Protection G11 Footswitch 1P68
Main Input 100 - 240 V =, 50/60 Hz, 500 VA
Output EnSeal Output:
Bipolar, no neutral electrode required
100 VAC RMS maximum

135 watts maximum (rated load 15 ohms)
300 - 490 kHz (330 kHz unless otherwise marked in instrument IFU)

Harmonic Output:

150 VAC RMS maximum

35 watts maximum

30 - 80 kHz (55.5 kHz unless otherwise marked in instrument IFU)

Ambient Operating Conditions Temperature: 59° F to 80.6° F, 15° C to 27° C
Humidity: 30% - 75% non-condensing
Atmospheric Pressure Range: 700 hPa - 1060 hPa

Transport and Storage Conditions Temperature: -31° F to 129.2° F, -35° C to +54° C
Humidity: 10% - 95% non-condensing
Atmospheric Pressure Range: 700 hPa - 1060 hPa

Weight Generator: 13 1bs (5.9 kg)
Cart: 37 1bs (16.8 kg)
Footswitch: 8 Ibs (3.6 kg)

Overall Dimensions Generator: 13.76” (35.0 cm) x 13.98” (35.5 cm) x 5.34” (13.6 cm)
Cart: 18.88” (48.0 cm) x 22.11” (56.2 cm) x 37.53” (95.3 cm)
Footswitch: 13.45” (34.2 cm) x 7.50” (19.0 cm) x 4.10” (10.4 cm)

Power Cord North American removable power cord set with the following characteristics:
Plug Style: NEMA 5-15 (clear) North American Hospital Grade
Receptacle: IEC 60320 C13 with straight non-angled cord entry
Cord Length: 4.6 meters nominal
Current Rating: 13A
Voltage Rating: 125 VAC minimum
Wiring Code: North American
Cordage Description: SJT (UL) or SJT (CSA)
Conductors: 16 AWG 3C
Agency Approvals Required: UL and CSA

International removable power cord set with the following characteristics:
Plug Style: as needed by particular country requirements

Receptacle: IEC 60320 C13 with straight non-angled cord entry

Cord Length: 2.44 - 4.6 meters nominal

Current Rating: 10A

Minimum conductor size cross-sectional area: 1.0mm2 copper

Voltage Rating: 250 VAC minimum

Wiring: International

Cordage Type: HAR

Item to have certification by at least one of the following agencies: VDE, ASTA, SEMKO,
KEMA, LCIE, DFT, IMQ, SEV
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Electromagnetic Compatibility (EMC)

The Generator G11 requires special precautions regarding electromagnetic compatibility (EMC) and must be installed and used in accordance
with the EMC information provided in this guide. The Generator G11 is intended for use in the electromagnetic environments specified below.

Caution: Ensure that the Generator G11 is used only in these environments.

Electromagnetic Emissions

Emissions Test

RF emissions

CISPR 11

RF emissions

CISPR 11

Harmonic emissions

IEC 61000-3-2

Voltage fluctuations/flicker

emissions

IEC 61000-3-3

Compliance

Group 1 (per IEC
60601-2-2:2009)

Class A

Not applicable

Not applicable

Electromagnetic Immunity Guidance

Guidance

The Generator G11 uses RF energy only for its internal function.
Therefore, its RF emissions are very low and are not likely to
cause any interference in nearby electronic equipment.

The Generator G11 is suitable for use in all establishments other
than domestic and those directly connected to the public
low-voltage power supply network that supplies buildings used

for domestic purposes.

For electromagnetic immunity, essential performance is: activation tones are coupled with energy output, energy output ceases when

activation switches are opened, and there is no energy output without activation switch closure.

Immunity Test

Electrostatic
Discharge
IEC 61000-4-2

Electrical fast
Transient/Burst
IEC 61000-4-4

Surge
IEC 61000-4-5

Power Frequency
Magnetic Fields
IEC 61000-4-3

IEC 60601 Test Level

+ 6kV Contact
+ 8kV Air

+ 2 kV on Power Supply
Lines

+ 1 kV on Input/Output
Lines

+ 1kV line(s) to line(s)
+ 2kV line(s) to earth

3 A/m

Compliance Level

+ 6kV Contact
+ 8kV Air

+ 2 kV on Power Supply
Lines

+ 1 kV on Input/Output
Lines

+ 1kV Differential Mode
+ 2kV Common Mode

3 A/m

Electromagnetic Environment -
Guidance

Relative humidity should be at least
30%.

Mains power quality should be that
of a typical commercial or hospital
environment.

Mains power quality should be that
of a typical commercial or hospital
environment.

Power frequency magnetic fields should
be at levels characteristic of a typical
location in a typical commercial or
hospital environment.
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Voltage Dips,
Short Interrupts,
and Variations
on Power Supply
Lines

IEC 61000-4-11

Conducted RF

IEC 61000-4-6

Radiated RF

IEC 61000-4-3

<5% U, (95% dip in U, for
0.5 cycles)

<40% U_(60% dip in U,
for 5 cycles)

<70% U_(30% dip in U,
for 25 cycles)

<5%U,
(>95%dipinU,) for 5 s

3 Vrms

150 kHz to 80 MHz

3V/m

80 MHz to 2.5 GHz

<5% U, (95% dip in U, for
0.5 cycles)

<40% U, (60% dip in U_ for
5 cycles)

<70% U, (30% dip in U_ for
25 cycles)

<5%U,

(>95%dipinU,) for 5 s

3 Vrms

3V/m

Note: At 80 MHz and 800 MHz, the higher frequency range applies.

Mains power quality should be that
of a typical commercial or hospital
environment. If the user of the
Generator G11 requires continued
operation during power mains
interruptions, it is recommended that
the Generator G11 be powered from
an uninterruptible power supply or a
battery.

Portable and mobile RF
communications equipment should

be used no closer to any part of the
Generator G11, including cables, than
the recommended separation distance
calculated from the equation applicable
to the frequency of the transmitter.

Recommended separation distance:

d=12JP

d =1.2+/P 80 MHz to 800 MHz

d =12+/P 800 MHz to 2.5 GHz
where P is the maximum output
power rating of the transmitter in
watts (W) according to the transmitter
manufacturer and d is the recommended
separation distance in meters (m).

Field strengths from fixed RF
transmitters, as determined by an
electromagnetic site survey, should be
less than the compliance level in each
frequency range.’

Interference may occur in the vicinity of
equipment marked with the following
symbol:

(@)

Note: These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and reflection from
structures, objects and people.

2The ISM (industrial, scientific and medical) bands between 150 kHz and 80 MHz are 6,765 MHz to 6,795 MHz; 13,553 MHz to
13,567 MHz; 26,957 MHz to 27,283 MHz; and 40,66 MHz to 40,70 MHz.

®The compliance levels in the ISM frequency bands between 150 kHz and 80 MHz and in the frequency range 80 MHz to 2.5 GHz

are intended to decrease the likelihood that mobile/portable communications equipment could cause interference if it is inadvertently
brought into patient areas. For this reason, an additional factor of 10/3 has been incorporated into the formulae used in calculating the
recommended separation distance for transmitters in these frequency ranges.

Go to www.e-ifu.com for latest revision of manual

53

Generator G11, V 1.0
2011 - 04



Generator G11 Service Manual

Recommended separation distances between portable and mobile RF communications equipment and the Generator G11

The Generator G11 is intended for use in an electromagnetic environment in which radiated RF disturbances are controlled. The customer
or the user of the Generator G11 can help prevent electromagnetic interference by maintaining a minimum distance between the portable
and mobile RF communications equipment (transmitters) and the Generator G11 as recommended below, according to the maximum output
power of the communications equipment.

Rated maximum output power of Separation distance according to frequency of transmitter
transmitter (W) (m)
150 kHz to 80 MHz 80 MHz to 800 MHz 800 MHz to 2.5 GHz

d=12P d=12JP d=12JP

0.01 0.12 0.12 0.23
0.1 0.38 0.38 0.73
1.0 1.20 1.20 2.30
10 3.79 3.79 7.27
100 12 12 23

For transmitters rated at a maximum output power not listed above, the recommended separation distance d in meters (m) can be estimated
using the equation applicable to the frequency of the transmitter, where P is the maximum output power rating of the transmitter in watts
(W) according to the transmitter manufacturer.

Note: At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.

Note: These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and reflection from structures,
objects and people.
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Conformance to Standards
The Generator G11 conforms to the following international standards:

EN (IEC) 60601-1 Medical electrical equipment - Part 1: General requirements for basic safety and essential
(with Canadian and US National Deviations) performance

EN (IEC) 60601-1-2 Medical electrical equipment - Part 1-2: General requirements for basic safety and essential
performance - Collateral standard: Electromagnetic compatibility - Requirements and tests

EN (IEC) 60601-2-2 Medical electrical equipment - Part 2-2: Particular requirements for the safety of high frequency
surgical equipment

EN (IEC) 60601-1-8 Medical electrical equipment - Part 1-8: General requirements for basic safety and essential
performance - Collateral standard: General requirements, tests and guidance for alarm systems
in medical electrical equipment and medical electrical systems
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Symbols

P

Footswitch

Non-ionizing Radiation

<((i)
N4

Equipotential Ground Lug

Dz 4

Electrical and Electronic equipment. Return waste to a collection system or treatment and
recycling facilities. Applicable in the EU. Follow decontamination instructions before

returning waste.

Authorized Representative in the European Community

(!

Manufacturer

O

On/Off Switch

R On

Caution: Federal (USA) law restricts this device to sale by or on the order of a physician.

)
ly

*

Keep Dry

]

Date of Manufacture

REF

Reorder Number

SN

Serial Number

USA| REP

Authorized Representative in the USA
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[ ]3]

Refer to instructions manual / booklet.

[NON-STERILE

Non-sterile

A4

CF Applied Part (Device Connector)

The electronic information product (EIP) has met the requirements set forth by the People’s
Republic of China for marking of EIPs, and can be used during its environmental protection
use period of 50 years. After the environmental protection period has expired, the EIP should
be recycled. Applicable in the People’s Republic of China.

Fuse

Product is certified by a Nationally Recognized Testing Laboratory.

Consult the Generator G11 Operator’s Manual.

GEMN
Recyclable Packaging
Relative Humidity
o,
7o
A B,

Temperature

Low Alarm

Medium Alarm
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