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1.0 SCOPE 
This manual contains the necessary information to allow a 
qualified service technician to perform maintenance and 
repair in the field. It the unit is still under warranty, please 

refer to Section 2.0. 

2.0 WARRANTY 
The SYNERGY MALIS Precision Bipolar Coagulator 
(catalog no. 80-1187) is warranted for one (1) full year from 
date of purchase. The coagulator is guaranteed to be free 
from defects in both materials and workmanship. Disas- 
sembly, alteration, or repair performed by any person not 

authorized by Johnson & Johnson Professional, Inc., wit 
result in immediate loss of warranty. A coagulator that is 
under warranty should be returned to Johnson & Johnson 
Professional and will be repaired or replaced without 

charge to the purchaser. THE ABOVE WARRANTIES 
ARE IN LIEU OF ALL OTHER WARRANTIES, EITHER 
EXPRESS OR IMPLIED. Suitability for use of the device 
for any surgical procedure shall be determined by the user. 
Johnson & Johnson Professional shall not be fable for 
Incidental or consequential damages of any kind. 

3.0 SERVICE AND REPAIR 
For service or repairs to the SYNERGY MALIS generator 
and footpedal, contact your local Codman sales represen- 

© tative directly or, in the United States, through Codman 
Customer Service, 1-800-225-0460. 

The sales representative coordinates the retum to: 

Codman Repair Service 
elo Johnson & Johnson Professional, Inc. 
4962 Baynton Street 
Phitadelphia, PA 19144 

Include with the unit  repalr order number, the serial 

x ofthe problem. © ' 

40 WARNINGS AND CAUTIONS 

4.1 WARNINGS = 
Do not aftempt to bypass Be ground prong onthe. 
generator by using a three-prong to two-prong adapter. The 
generator must be property grounded to ensure operator 
and patient'safety. Grounding reliability can be achieved 
only when connected to a receptacle marked "Hospital 
Only” or “Hospital Grade." 
Before tuming on the generator, verify that the supply 
voltage selector is set to the appropriate vohlage for the 
electrical outlet. Change the supply voltage selector, if 

4 

i you must make a icen change to the supply 
voltage, such as from 100/120 V to 220/240 V operation, 
two extemal fuses must be replaced. This must be done by 

a qualified person. 

Always replace the system's fuse with the appropriate type 
and value fuse (see Technical Specifications). 

Explosion hazard: do not use in the presence of flammable 
κ anesthetics. 

Do not operate this coagulator near patient devices, such 
as pacemakers, that are sensitive to radio frequency (RF) - 
interference. 

The unit should not be modified any way by any user.   ee 
DATE PRINTED: 5/11/2006 8:09:48 AM 

coagulating wil take place. 

- number of the generator, and a detailed written description > 
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Unauthorized modifications to the unit may cause it to 

malfunction or fail in use. 

Never adjust the power setting while using the coagulation 
control on the footpedal. 

Never immerse the SYNERGY generator in any liquid. 

4.2 CAUTIONS 

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

Do not operate the SYNERGY generator at temperatures 
below 50" F (10° C). Allow the generator to warm up to at 
least 50° F before attempting to operate it. 

Keep the generator away from other electrosurgical 
devices and their cables. Devices producing excessive RF 
current radiation may cause this unit to produce output 
power, 

Position the cables to the forceps in such a way that 
contact with the patient or other leads is avoided. 

Always check that ihe power cord, bipolar cord, and 
footpedal are functioning properly before using in a surgical 
procedure. Replace if necessary. 

Itis recommended that the output power be set as low as 
possible for the Intended purpose. 

itis recommended that insutated bipolar forceps be used 
when higher power settings are employed. . 

If the tips of the bipolar forceps come in contact with each 
ga akn CORE With contam, no. 

  

       

    
    

      

   

À Single Footpodal (catálog no- 80-1162) for operating 3 
the coagulation function (also available: separately) 

The following accessories are available separately: 

Product Description _ Catalog No. - 

MALIS bipotar insulated forceps consui your Coran 
representative 

  

MALIS bipolar non-insulated forceps consult your Codman * 
representative 、 

  

bipolar cord 30-1536 

disposable bipolar cord 30-1538 

MALIS Inigation Module 80-1164 

connecting cable (connects the 
inigation module with the SYNERGY - 
generator) 80-1166 

CODMAN® fioorstand 80-1177 

  

(designed to accommodate the 
SYNERGY generator and the krigation module together) _ 

- ln bipolar coagulation, the electrical difference ls only in the © 
loclated ori and in the ewer power requirements. .
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Isolate the output of the bipolar generator from ground as POWER SETTINGS 

much as possible, so all current flow takes place between MALIS WATTS 

the two tips of the separated forceps. There should be UNITS - 

virtually no current flow from either side of tha forceps to o ος 

ground. ous 

Tho current geometry is dependent upon the tip size and 

angle at which the tips meet, as well as the medium in 

which they are immersed. If the forceps blades are virtually 

, and the forceps are deep in saline, there will be 
major shunting in the saline. H the forceps are bowod or 

angled so the tips almost meet while the blades are still 

well separated, the current flow will be mainly between the 

tips, with little shunting. 

The lowest possible generator output impedance provides 

the best maintenance of power at the forceps tips with the 

least decrease in coagulation due to shunting. 

52 Generator Controls (refer to Figure 1) 

A. Power Switch 

Tums the power supplied to the generator on and off. 

B. Power Setting Control Switch 

Increases and decreases the power setting for coagulation. 

_ ©. Tone Volume Control 

increases and decreases the volume of the output tone. 
The tone indicates that coagulation power Is being dativ- 

ered to the bipolar output jacks. 

5.3 Footpedal Controls (not shown) 

Coagulation power is delivered to the forcops whan the 
footpedal is depressed. 

54 Indicators (refer to Figure 1) 

D. Bipolar Output Light Emitting Diode (LED) 

This green LED Huminates whenever coeguiation power Is 
~ delivered to the bipolar output jacks. | 
E.. “Bipolar Power Setting Display Window "o 

Displays the power setting for coagulation in Malis units. 
-The following power settings are available. 
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This female feceptacle accepts 
single footpedal (catalog no. 60-1162). 

H Power Entry Connector 

. This ecoplace accopts the three-prong power cord lg. * 

L Fuse Holder 
Two fuse holders are located behind the removable panel - < 
above the power entry connector. See Technical Specifica. 
tions for replacement fuses. 

J. Supply Voltage Selector 

The selector indicates the supply voltage setting of the 
generator. The selector must be set to the correct voltage 
for the electrical outlet being used. . 

         Pra Der se 7 
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Figure 1, Generator Front Panel 

  

  

  

    

  

      
  

  

      

  

                  

  

      

Figure 2. Generator Rear Panel 
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6.0 SETTING THE SUPPLY VOLTAGE 
Verify that the setting shown on the supply voltage selector 
Is appropriate for the electrical outlet. if not, change the 
setting as outlined below. 

To change the supply voltage setting, use a tool, such as a 
screwdriver and proceed as follows: 

Step Action | 

1. Pry down the top edge of the panel 

2. Gently pull the two fuse holders out and 

completely ramove them. 

3. Pry out the voltage selection drum. 

4. Tum the drum and reinsert it so the appropriate 
power setting will appear in the window. 

5. Reinsertthe fuse holders so the arrows match 
the arrows on the inside of the panel. 

6. Snap the panel back into position. 

| WARNING: Always replace the system's fuse with the 
appropriate type and value fuse (see Technical Speci 

7.0 TECHNICAL DESCRIPTION 
7.1 Printed Cireult Boards (PCBs) 

. 74.1 Display Board 

The Display Board consists of: 
numeric Light Emitting Diode (LED) displays 
a single LED 
a rotary switch 
an output tone generator, and 

tone volume control. 

7.1.2Main Board 

The Main Board consists of: 
o a controller section. 

NONE a high voltage power supply section 
“an RAF amplifier section, and . 

. a low voltage power supply section. 

7.121 Controller Section 

The controller section consists ok 
an 8-bit RCA/HARRIS 1805 microprocessor 
clocks- 7 
timers Ve 
clock synchronizer, and 
input/output (VO) control (Nines). 

7122 High Voltage Power Supply Section 

The high voltage power supply section consists of a 
switching high voltage power supply. 

7123 RF Power Amplifier Section 

The RF power ampfifier section consists of: 
8 push-pull RF amplifier 
coagulation wavefonm generator 
short circuit detection, and 
RF output filter. 

71.24 Low Voltage Power Supply Section 

" The low voltage power supply section consists of +5V and” 
+15V regulated supplies, a ground interface, and a 

footpedal interface. 

ks: RN A ITA rm tab   
- 7214 Tone Output; 

- 7223 Memory 

72 Theory of Operation 

NOTE: Refer to the Block Diagrams and Schematic 
Sections for each board. 

7.21Display Board 

721.1 Front Panel Numeric LEDs 

LED200 through LED202 are driven by U200 through 
U202, respectively. Data from the 8-bit data bus are latched 
into U200-U202 from control signals supplied by U203. The 
latched information is decoded (hexadecimal to 7 seg- ” 
ments) and drives the numeric LED displays. 

Steering logic, consisting of U203, supplies contro! signals 
to U200 through U202. The N1 and N2 signals select the 
most and least significant bytes of the bipolar power setting 
display. 

‘The N1 and N2 signals select the proper numeric display. 
The FTPDON and BLINK signals combine to flash the 
power setting numeric LED display when RF output power 
is requested. 

7.2.1.2 Front Panel Single LEDs 

The OUTLED signal tums on the green bipolar output LED 
when RF output power is requested. The SCLED signal . 
tums on the reduced power LED when there is a short 
circuit condition at the output. The reduced power LED 
used for test purposes only and is not visible extemaily. 

7.213 Front Panel Switch 

The PWRUP and PWRDN signais aro produced by the : 
power setting rotary switch, S200. These signals indicate i” 
which direction the switch is being rotated. 1 : 

   

     

   an 8 it bi-directional dala bus (08(0.. ň 
16-bit memory addressing (64K) and 

timing indicators (TPA, TPB, MRD, MRWN 
8-device VO selection (N-Ines) ' * 

γάρ EPL EPA) 

   

     

An Nine decoder, U105, provides one-of-eight operatio 
of ИО devices (N1 to N7). 

The memory circuit has fully demuttiplexed 16-bit address- 
ing to allow 64K-bytes of data, 

Memory consists of: 
one 27128 EPROM (16K-bytes) 

one 2804 (512 x 8) EEPROM, and 
64-byte RAM in the microprocessor. 

Upper 8-bit addressing (ot 16 bits) occurs during the Timing i 
Pulse A (TPA) period, and Is latched Into U110 and U 
U1008 provides enabling/disabling signals to all the” 
memory devices to avoid conflicting with | another 
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7.2.2.4 Clock Generator 

The clock generator includes a stable 8-MHz crystal and 
two tipple dividers, U101 and U102. 

Rippte dividing provides continual, phase coherent division 
from 4 MHz to 0.25 Hz in divide-by-two steps. Approxi- 

mately ten laps are used by devices on the main board. 

7225 Watchdog Timer 

The watchdog timer, U106, provides a reset pulse to the 
microprocessor whien one of the folowing occurs: 

power up, or 

No signal to U106, pin 6, watchdog input (WD!) within 
1 to 2.5 seconds, continually. 

This guards against unit malfunctioning due to micropro- 
cessor hang-ups and temporary low supply voltage 
conditions. 

7.226 Clock Synchronizer 

The microprocessor intemal clock divider is synchronized 
with the extemal clock generator. A fiip-fiop, U108A, whose 
output changes only with a rising clock edge on the clock 
input, is supplied with a 500-kHz clock. The 500-kHz clock 
is the equivalent of the intemal clock frequency of the 
microprocessor. When the watchdog timer signals a “clear” 

to both the synchro circuit (U108A) and the microproces- 
sor, the rising edges of both the 4-MHz and 500-kHz clocks 
are aligned and the microprocessor starts running synchro- 
nously with the master clock generator. 

: 722.7 Select Out 

Data to be output from the 8-bit data bus are latched into 
17120 Ven the NS, MAD, and TPE signals aro synchro- 

+ 17.228 Selectin | ] N 
” Data io be pi Ye 5 cita bus are anam 

  

    

7229 "Tone Generator - 

"The tone generator consists gf 1000, which NANDs 244 
Hz with FTPDON to output TONEOUT, which is sent to the 
display board. Whenever there is no footpedal activity, 
TONEOUT goes high and the tone is squelched. 

722.10 Display Board Connector - 

    

back and forth from the main board to the display board. 

72211 Digitakto-Analog Converter (DAC) 

The DAC takes information from the &-bit data bus and 
converts it to analog voltage information used by the high 
voltage power supply. Eight bits of hexadecimal data 
correspond to 256 units of decimal data, as are applied to 
the DAC. HEX data are loaded into the DAC when the N4 
and MADA signals are synchronous. The value of the 4.75 
VDC reference output from the DAC will be {N/256} * (4.75 
VDC}, with N = hexadecimal value input to DAC. 

722.12 Randomizer Control 

>, While psuedo-randomization data (necessary for coaguta- 
tian) are primarily maintained by a data table in the 
EPROM and controlled by the microprocessor, U126 

assists the microprocessor by providing delays not 

i itself.   
; through U114 and U115 when the N5 and MWR signals aro "4 

This connector allows power and control signals to be sent 

“DATE PRINTED: 5/11/2006 8: 09: 48 AM 

N7 is asserted, data from the 8-bit data bus are loaded into 
an 8-bit binary down-counter, U126. U126 is clocked down 
at 1 MHz. Therefore, each data byte latched into the 
counter Inputs represents a delay in one-microsecond 
increments (us) (9.g.: hex 10 =10 ys, hex 3B = 59 ps). 

The delay Is used to control the Start of the coagulation 
waveform bursts. When U126 is finished down-counting a 
given data byte, it signals the microprocessor via the EF1 
flag line input. 

72213 Coagulation Waveform Generator 

The coagulation waveform generator consists of two 8-bit 
shift registers, U124 and U125, wired together to form a 
16-bit word. After receiving a start pulse to the Shift/Load _ 

input {pin 15) from the randomizer control, U124 and U125 
output pulses from pin 13 at a 0.5 us rato (due to a 2-MHz 
signal to the clock input). The logic level of the output 
pulses is determined by the fixed inputs (A through H) of : 
U124 and U125. The final digital wavelorm Is used by the | 
RF power amplifier to form a damped coagulation wave- 

   
   

    

shape. Timing is as follows: 

а. 2.08 low e. 1.0 ys low 
b. 0.5 ys high 1. 3.5 us high 
ο. 1.58 low q. 0.5 ps low 

d, 1.0 1s high : 

7.2.2.14 8-MHz Shifter 

The coaguistion wavelonn requires that the base tre- 
quency of 1 MHz be shifted approximately + 4%. The basa - 
waveform is synthesized with a phase-locked-toop (PLL), 
U123, whose voltage controtied oscillator (VCO) output is **. 
approximately 8 MHz. The 8 MHz from the VCO Is divided 
down by U127 and fed back to one refererice input of the i 

    
(37% on, 63% off) is required to prevent both halves of the > 
bridge from tuming on at the same time and reducing . 
efficiency. Eight MHz from the 8-MHz shilter circutis “© © 

sequentially divided by two through U108B, U128A, and ， 
U128B to 1 MHz. The outputs of U108B and U128A are 
ANDed together through U103D and detayed through 
U107D and U107E. They are combined (ORed) with the - 
1 MHz and 1 MHz\ outputs of U128B through U121A and 
U121C to form two 37% duty cycle waveforms, QIMHz 
and QMMHz. The Q1MHz and Q\1MHz rising edges are 
shifted 180° from each other for proper RF bridge amplifier 
operation. © 

723 Main Board - - High Voltage Power Supply Section 

The full wave bridge diode, DB100, converts the 160 VAC . 

from T400 (P105) to DC voltage. AT100 provides inrush’ = rie 
current Imiting. R119 provides a shorter distharge time for 
C144 when K100 is de-energized. High Voltage | 
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U142 is the pulse width modulation (PWM) controller. 
When FTPON goes high, it tums on U142, which sends 
voltage pulses to U119. 119 is a low and high side driver 

‘which tums Q101 and Q102 on and off in order to switch 
the unregulated DC voltage to L104. The unreguiated 
voltage is chopped by Q101 and filtered by L104 and C140 
to generate the REGHV signal. 

U135A and U1358 are used to implement the DAC 

reference control. The error amplifier inside U142 is set to 
keep its two inputs at 5.1 V. One input is tied to 5.1 V 

reference while the other is connected to the output sense 
divider resistors, A123 and R124, and the output of U135A. 
As DACOUT is increased, the U135 amplifiers add less 
voltage to the divider resistors. But U142 wants to see a 
constant voltage, so it changes the duty cycle to increase 
REGHV. This results in an output voltage proportional to 

- DACOUT. 

Overcurrent protection is incorporated by sensing the main 
power current via T101 and R137. DC pulse current 
through Q101 is isolated and monitored through current 
transformer T101. if peak current is too high, the PWM 
controller, U142, shuts down for a fixed period of time, 

thereby lowering REGHV. 

U136A provides overvoltage protection by comparing the 
regulated DC voltage, REGHV, with a voltage reference. If 
the REGHV voltage is close to the voltage reference, 
'OVMONI goes low and signals the microprocessor to shut 
down. Two conditions that could cause this to happen are 
Q161 shorting out and U142 malfunctioning. 

7.24: Maln Board - RF Amplifier Section | 
T2AA Coagulation Waveform Generation i 

DC voltage to power the RF push-pull amplifier is con- 
trolled by the coaguiation waveform signal driving Q108. 
When coagulating, the coagulation waveform signal (see 

- description in Main Board - Controller Section) modulates 
the voltage supplied by the high voltage power suppl 
modulated DC voltage Is filtered by L106 and C162 into a 
decaying DC voltage waveform, thus forming the damped 
sinusoidal signal through the RF push-pull amplifier. Cut-off 
of DC voltage is provided by U140 and the PWADIS signal 
under conditions of short circuit at the forceps. 

7242 Push-Pul Amplifier 

U141, U144, Q106, and Q107 make up the AF push-pull 
amplifier. The two transistors, Q106 and Q107, are diven | 
180" out of phase at 1 MHz so that each is active for half 

the cycle and cut off during the other half of tha cycle. The 
drive signals are O1MHz end MHz (see Section . 
72215). 
7.243 RF Output 

The RF output transformer, T100, provides an isolated 
output to the forceps. noise fikering ts provided 
by A low pase that concieing of L101, Lite, Like, C168, 
and C169. The coagulation noise filter also provides proper 

between RF output transformer T 100, the forceps 
cord, and loading at the forceps. A capacitive DC 

block, C171, is inserted between the RF output transformer 
and the catheter electrodes to limit DC circulatory current 
that occurs during coagulation to prevent muscle tissue 
reaction. 

7244 Short Circuit Detection and Control 

Current through the forceps is sensed by F156, The sense 

STATUS:Production 

ly. The 
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current, in the form of a small voltage, is rectified, filtered, 
and detected by opto-isolator U109 when the threshold Is 
exceeded. The output of UT09 causes the one-shot timer in 

U131B to operate at 100 millisecond (ms) intervals as long 
as excessive short circuit current is present. The output of 
U1318 forms the signal PWRDIS. During the 100-ms 
period, voltage to the RF push-pull amplifier is cut off. At the 
end of the 100-ms period, RF power is restored to test 
again for a short circuit condition. This cycle continues until 
the short circuit is removed. An LED marked "short circuit" is 
used during testing to confirm operation. The purpose of 
short circuit detection is to prevent excessively high RF 
currents from destroying the RF power amplifier and 
forceps. 

7.2.5 Main Board - Low Voltage Power Supply Section 

7251 Low Voltage Supply > 

The low voltage power supply supplies +5 VDC (regulated) } 
and +15 VDC (regulated). | 

7.2.5.2 Earth to Signal Ground Interface o 
The DC grounding system consists of C151, C153, and 
R142 between earth and signal ground. 

7253 Footpedal Interface 
‘The FTSWPW signal is sent back to the controller section 
of the Main Board to enable output power. 

7.3 Master List of Board Signals 

BUNK 1-Hz signat; 75% on (low), 25% off (high) - 
COAGWVFM Digas alga to FF amplñorrepresemting th cosguzton * 

  

   

   

     

   

  

DACREF LG ns ne 
(DAC) o 

DACOUT So SD ay vm i DAG Hoh wo 

pe. カ 
DP: 
ME 

FIEST | 
FTPOON gah sana fom VO katia depresso te 

    

    

   

   

FISWPW Lages nega ep 

HVRLY Leg sko kom O den slon oh ーー 
voltage maine relay, located in the power supply section of 一 
Main Boerd 

ISENS Current sense that shuts down power supply during 
‘overcurrent conditions . 

MA{0.7] 8-Bk Memory access bus 

va Low-going signal to microprocessor indicating selection of T 
intemal 64-byte RAM 

MRD High-going signal from microprocessor Indicating a memory 
read function . 

MWR High-going signa! from microprocessor indicating a memory 
write function 、 

NOHV Low-going signal to VO indicating unregulated high voltage 
DC ts present in tha high voltage powes supply 

N1-N2 ‘Output select for displays on the display board 

N4 Output salect of DAG 

#5 WO select sat | 
№ Output select of andomizar controler 

OUTLED | Low gly sgn coating up power et ecto the 
dipolar output LED > 
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PWRDN 

Q1MHz 

Quiz 

REGHV 

RLYDLY 

SCRESIA 

SCRESIB 

3 
3 

STATUS:Production 

Low-going signal trom high vortage power supply indicating 
regulated DC voltage is 100 high 

High-going signal from output ol short circuit detectors to 
disable RF output 

‘Control signal to YO indicating rotation of the power setting 
switch 

Contrai signal to VO Indicating rotation cf the power setting 
switch 

Dighal 1-MHtz signal with a 37% “on” (low) duty cycle 

Same as Q1MHz, but 190° out of phase 

2 to 160 VOC signal from high voltage power supply to RF 
“amplifler 

High-going signal, efter delay, to control high voltaga naty 

High-going signal indicating & short circuit condition that 
activates the reduced power LED 

Short Grout current through RtS6 te input of short circuit 
detector 

Short circuit current through R158 to input of short croult 
【 

High-going signal used to 106 the reduced power LED 
during startup 
Low-going 244-Hz signal indicating depression of 
footpadad 

High-going signal from microprocessor indicating selection 
of high order memory address bytes: 

High-going signal from microprocessor indicating selection 

of low order memory address bytes 、 

74 Test Points - 

Nine test points are available to facilitate troubleshooting. 

All test points are easily accessed on the Main Board at 
P101 (Figure 3). Activate test functions by grounding the 
appropriate pin (momentarily or constantly, refer to each 
section for details). Note that some test points provide dual 
function capability. 
7.4.1 Pin #1 Display Test/Calibrate Enable2 

Momentarily grounding this pin provides a complete 
sequential test of ail LEDs and numeric LEDs. Calibrate 
Enable2, along with pin #3, enables the power calibration 

mode (refer to 7.4.3). 

742 Pin #2 Sound Test 

Momentarity grounding this pin provides a test of the output 
tone buzzer. 

743 Pin #3 Calibrate Enable1 . 
Grounding this pin, along with pin #1, enables the calibra- 
tion function by displaying a three-digit number in the 
bipolar power setting display window when the footpedal is 
depressed, Refer to Section 7.6, Calibration, for details. 

7.4.4 Pin #4 Factory Profile/Test 

This test point should only be grounded when there Is a 
problem with the EEPROM. This can occur during first time 
power-up with a blank EEPROM, or when the EEPROM 

reprogram the EEPROM. The bipolar power setting display 
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window will display data being transferred. When finished, 

the generator will reinitialize (assuming no EEPROM 
problems). With an error condition, the generator will flash 

“01” in the bipolar power setting display window. 

Grounding this pin, along with pin #7, enables the factory 
burn-in mode. DO NOT ACCESS the factory bum-in mode. 
This mode ts available for factory use only. 

7.45 Pin #5 DAC Reference 

This ts a voltmeter test point. The DAC reference voltage 
should be 4.75 VDC, + 0.05 volts. 

746 Pin #6 DAC Output 

This Is a voltmeter test point for the DAC output voltages. 
When in the calibrate mode, this voltage can be compared 
against the displayed DAC value shown In the bipolar 
power setting display window. The DAC output voliage 

should ba [DAC display/255]"[DAC reference voltage]. 

7.47 Pin #7 Factory Test 

Grounding this pin, along with pin #4, enables the factory 
bum-in mode. DO NOT ACCESS the factory bum-in mode. 

This mode is available for factory use only. 

7.4.8 Pin #8 NOHV Bypass 
Grounding this pin aflows operation of the generator with 

the high voltage power supply plug P105 unplugged. This 
test point should be ungrounded for normal operation with 

_ plug P105 connected. 

749 Pin #9 Ground 

This pin can be used to ground other pins on P101.. 

” 7.5 Operational Performance 

The coagulator may be tested for operational 
using 50-ohm non-inductive test loads and an RF ammeter 
or equivalent electrosurgical analyzer. A test set-up is ㆍ 

、 shown ln Figure 4; typical values for each power setting are 
: shown In the table below. NOTE: these are typical values; "| 

* output power may vary depending on the Ene voltage, test . 
Jead lengths, load resistor tolerances, and meter accuracy. 
The listed values were obtained using 18-inch test leads. 
When testing the generator, use 18-inch test leads or lead 
lengths as close to 18 inches as possible. - 

  

  

  

      
  

  

    

  

Use a 50-ohm 100-wait 
non-inductive resistor, 

  
Use leads 18 In. tong. 

      
AF Ammeier (0-1 amps) 

STATUS:Production 

      
Figure 4. Test Set Up 

  

. 3 12 steps from the origina! factory settings. : : 

Typical Output vs Power Setting Coag Output 一 
into 50 ohms using 18-in. leads vip : 

  

  

  

   
   

  

(For reference onty) 

Power Setting Output Current Output Power 
(Malis Units) (AF Amps) (RF Watts) 

0 0.00 0.0 
2 0.03 0.045 

4 0.06 0.18 
6 0.10 05 
8 0.12 0.72 
10 0.15 11 
15 0.18 16 

20 024 29 
25 032 51 
2% 0.38 72 
35 0.43 92 
« 0.48 115 o 
45 053 140 
50 0.58 16.8 _ 
60 0.82 192 ~ 

70 0.66 21.8 
80 0.69 238 
so on ー 252 
100 076 289 
110 “0.80 ; 820 - 

120 asa 

      

   
      

      
    

    
    

om | 

  

The calibration mode may be invoked by first grounding * 
pins #1 and #3 of P101 (refer to Section 7.4.3). Pin #3 
should be grounded first so that the display test does nat 
run. With these pins grounded, the decimal point will light 
up in the bipolar power setting display window to indicate 
calibration mode. When the footpedal is pressed, three. 
numbers will appear in the bipolar power setting display 
window. This number is the setting's target DAC calibration - 
value. The DAG may be increased or decreased by tuming™ 
the power setting switch up or down WHILE THE 
FOOTPEDAL IS DEPRESSED, Tuming the power setting 

switch when the footpedal is NOT depressed wil simply .. 
change the power setting, not the DAC value. As a safety 

Precaution, a an, 
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The output power associated with a setting’s new target 
DAC value may be confirmed by measuring the unit's 
output current or power, as described in Section 7.5, 
Operational Performance. 

If errors occur during calibration, or if the user wishes to 
restore the original factory-set DAC targets, 
ground pin #4 of P101 (while in the calibrate mode) to 

reload the standard DAC calibration values. 

When calibration is complete, unground pins #1 and #3 to 

take à out of calibrate mode. The unit will reinitialize to a 
Malis unit setting of 0 and the decimal point wi tum off. 

77 Technical Specifications 

Power Requirements 
100 + 10% VAG with “100º selected on the supply voltage 
selector 
120 + 10% VAC with "120° selected on the supply voltage 
selector 
220 + 10% VAC with “220° selected on the supply voltage 

selector 
240 + 10% VAC with “240° selected on the supply voltage 
selector 
50/60 Hz, 130 Watts 

. Fuses 
External Fuses 
For 100 or 120 VAC operation: Two 2.0 Amp Type T (MDL) 

{250 VAC) 
For 220 or 240 VAC operation: Two 1.25 Amp Type T 
(MDL) (250 VAC) 
Internal Fuses 
1.5 Amp, 250 VAC SLO-BLO (3AG) (F100) 
1.26 Amp, 250 VAC FAST-BLO (AGC-1 1/4) (F101) 

7.8 Troubleshooting Guide 

1.5 Amp, 250 VAC FAST-BLO (AGC- 1 1/2) (F102) 
3.0 Amp, 250 VAC FAST-BLO (AGC-3) (F103) 

AC Leakage Current 

Less than 10 LA with power ON or OFF, polarity normal or 
reversed, with ground open or connected, 

Output Waveform 

Damped aperiodic, centered at 1 MHz. 

Output Power Range 

0-50 Watts into 50-ohm non-inductive resistor load. 

Output Setting Indicators 

Visual: three-digit indicator 

Power controls 

AC: ON/OFF switch 

RF Output: panel mounted rotary switch 

Panel Connectors 

Bipolar: two high voltage jacks 
Cooling 

Convection; no fan 

Weight 
11 b. (5kg) 
Dimensions. 

5 48 H x 10 1/4 W x 14 3/4 D inches 

13.7 H x 26 W x 37.5 D centimeters 

Minimum Operating Temperature 

50" F(10°C) . | 

    

   
   

  

   

  

     

      
  

  

  

  

  

  

  

  

  

  

- symptom | i 

b Loose io power or po 
e. No power at well outlet 

Low power output a. Low line voltage 
- b. incorrect test fod 

で pem cabrio change 

Erraïc power output a Loose or disty connections 

b. intermittent break in 

No power output Broken wire in forceps cord 

Excessive leakage current Shorted output transformer 

Excessive power output Intemal calibralion change 

Power setting display flashes “00” Siown internal fuse 

hen Power setting display flashes "01" 

Power setting display flashes "02 

Power setting display flashes “03” 
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8.0 MAINTENANCE 
8.1 Bipolar Forceps 

Proper care and maintenance of the bipolar forceps are 
essential 10 efficient coagulation. Remove coagulum 
deposits as often as needed to keep working surfaces 
clean. This will ensure the flow of current between the 

forceps tips. If the tips become pitted or misaligned, retum 
the forceps to Johnson & Johnson Professional for repair 
or replacement. 

82 Bipolar Cord 

Low or erratic performance may be due to poor contact 
between the bipolar forceps cord plugs and the isolated 
bipolar output jacks on the generator. Badly oxidized 
surfaces will impede current flow. Use an abrasive cloth to 
gently clean and brighten plug surfaces. inspect the bipolar 
cord before each use and replace it upon evidence of any 
deterioration. 

NOTE: Do not pull plugs from the jacks by grasping the 
cord; this could damage the cords and cause intennit- 
tent operation. Disconnect the plugs by holding the 
plug with one hand and the generator with the other. 

8.3 Footpedal 

Do not store the footpedal with the cord tightly wrapped 
around it; this may damage the cord. Leave sufficient slack 
to prevent stress on the cord. Inspect the cord before each 
use and replace the footpedal upon evidence of any 

detarioration. 

8.4 Power Cord 

Never use extension cords, three-prong to two-prong 
power plug adapters, or extra length power cords with the 
SYNERGY coagulator. Before each use, visually inspect 

the power cord and plug for frayed or broken insulation. if 
necessary, replace the power cord with the same type, 
length, gauge, and Insulation. . 

9.0 ROUTINE CLEANING .- - oe 
Clean the generator cabinet wit a damp cloth or sponge. 
Use alcohol or mid cleaning solutions to remove stalns or 
adhesives that stick to the cabinet. 

DO NOT immerse the generator in any liquid. Subjecting 

10.0 STERILIZATION © 
. Never sterilize the SYNERGY coagulator or footpedal. 

™ MALIS Is a trademark of Leonard I. Май, М.О. 

™ SYNERGY ts a trademark of Johnson & Johnson 

Professional, inc. 

© CODMAN is a registered trademark of Johnson & Johnson 
Professional, Inc. 
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11.0 PARTS LIST 

  

   

  

   
   

    

  

FIND # PART NO, (TEM DESCRIPTION QTY/BILL 

BOM#51-1383 SINGLE FOOTSWITCH 
1 250020 FOOTSWITCH - PCARRI 1 
2 150023 CABLE SHIELDED 2COND 15 
3 170119 CONNECTOR, 4 PIN, NC4MX 1 

J44 
4 180024 ‘TERMINAL RING INSULATED 1 
s 180009 TERMINAL CRIMP 2 
8 480003 POLY CABLE TIE, BEADED 1 
7 650079 814.002 POLY BAG 1 
8 000114 SINGLE FTSWITCH, CMC-2-PCARR 0 

BOM# 51-2063PWR CORD ASSY 
t 15004 $10 163 SIT BLK HOSP PLUG 1 
2 460101 LABEL SERNCONTWDATE CODE 1 
3 000315 ASSY, PWR CORD, MOD# 4087,BSCM 0 

BOME 51-2216DISPLAY BD ASSY 
1 390047 FAB., MAIN BD., CMC-3-PC 05 
2 070048 CAP, ELEC ALUM,22MF 20% 16VAL 1 

C205 
a 060028 CAP MONLY CER, .1MF 10% SOV 

C200.C201.C202 
4 070049 CAP,ELECALUM 100mF.16VAL 

s 060070 CAP POLY FILM, O47mF 20%, 100V 
0204 

6 100019 LED GREEN RECTANGULAR 

7 100001 LED MV.57124 RED 
- D201 . 

8 520014 “SPACER, LED, 0.14 
FOR FIND 96,7 

9 130006 LED DISPLAY 7 SEGMENT YELLOW 
、 UED200.LED201.1ED202 

10 - 180017 STRIPSOCKET  . 
FOR FINORO 3 7 

n 000369 DISP BD CABLE ASSY. SYNERGY > 
12 020011 : RES NETWORK 330 OHMS X 7 - 

RN200RN201RN202 ^ ーー 
13 010065 RES CF 630 OHMS S% WAN .- 

. 8200 ~ 
14 010018 RES CF 47K OHMS 5% 1/4 o 

R201,R202 - 
15 _ 010025 RES CF 47K OHMS 5% 1/44 

R203 
6 010029 RES CF 10 OHMS 5% 1/4W -- 

R204 
17 010069 RES CF 100 OHMS 5% 14444 

R206,R206 
18 010046 RES. CF 330 OHMS 5% 144W 

19 380003 SENER, BOHM, 0.2W 

2 250038 SWITCH, ROTARY, ENCODED 1 
5200 . 

a 120003 INT. CIR. MC145118CP ONLY a 
U200.U201.U202 

2 120063 INT. CIR. 74HCOOAP 1 
U203 

a 120034 INT. CIR. LM386N-4 
U204   Las 
DATE PRINTED: 5/11/2006 8:09:48 AM
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FIND# PART NO. 

480101 

2
8
B
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- 170143 

150032 
180030 

BR
 

BER
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a
n
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11 

12 

19 

14 31
55
 

03
83
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ITEM DESCRIPTION 

RES VARIABLE 2.5K 
VR200 
SCREW, MACH, STL 440X144 
FOR FIND #19 
NUT, KEPS, 4-40 THD STR, ZINC 
FOR FIND #19 
WIRE ULS 1007 HK-UP 22GA BLK 
FOR FIND #19 
WIRE UL# 1007 HICUP 22GA YEL 
FOR FIND #19 
LABEL #303-L£10 
LABEL SERWCONTWDATE CODE 
DISPLAY BO ASSY, CMC-3-PC 

BOM#S1-2217 PWR ENTRY CONN ASSY 
PWR ENTRY CONNECTOR 
P400 
WIRE, HOOK-UP, 18 AWG,1015,BLUE 
TERMINAL CRIMP,SOS316SF 
3402, FOR FIND #2 
WIRE UL# 1015 18GA BLK 
WIRE UL# 1015 18GA GRN/YEL 

LUG TERMINAL-#6 HOLE JNT TEETH 
FOR FIND #5 
TUBING, SHRINK, FIT221.316 
WIRE UL# 1015 18GA BRN 
PWR ENTRY CONN ASSY., 

FAB., MAIN 8D., SYNERGY 
CAP NETWORK, 0.01MF 
CN100 © 
CAP CER DISC,120PF 5% NPO 100V - 
て 101.C100.C126 * 
CAP CER DISC, 22PF 3% NPO SOV 
οι : … nat 

CAP MONLY CER, .1MF 10% SOV 
C103-C122.C128.C129, - 

3 :¿C142,C149,C148,C147, >... 
C155,C157,C159,C100, 

: C161,C164.C188,C167, : * 
* ©178-C181,C188,C187,C183 | 
CAP DIPD TANT, 
CID ο 7 

   
    

0% 15V 
"GAP DIPD TANT, 22mF, 108 16V ㆍ 

C124.C135.C158.C170 
CAP MONLY CER, 01MF | 
C125.C127.C131.C132.C139 
CAP DIPD TANT, IMF, 20%, 25V 
co - 
CAP MONLY CER, 1.0MF-NO SUBSTI. 
C133.C134C137.C154 
C1S8,C183,C185,C191 
CAP CER DISC, O1MF 1KV 
C138,0151,0153 
CAP POLYESTER, .15MF,10%,400V 
C138 
CAP POLYPROP, 10MF, 10%, 200V 
cio 
CAP ELEC ALUM, 100MF 20% 3004 
cu 

οι - 

   

    

QTYIBILL 

q
a
 

ca
o 

一 
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FIND # PART NO. ITEM DESCRIPTION QTY/BILL 

on DIP'D MICA, 390PF, 5%,500V “4 

CAP. MONO CER. 3200PF 5% Sov 
C148 
CAP. MONO CER. 820PF 5% 50V 
cia 

o POLYESTER, O62MF, 5%,100V 
ct 
CAP. MONO CER. 270PF 5% 200V 
C152,C189,C192 
CAP POLYPROP FILM .047MF 1.2KV 
C182,C171 
POLYPROPYLENE FILM 0.0012 MF 
C168,C169 
CAP DIP'D TANT, 4.7MF 35V RL 
C172,0173 
DIPPED MICA CAP, 560 PF 2KV 1 
6174 
CAP MONLY CER, .O1MF 2 

C182,C175 . 
CAP ALUM.ELEC. 2200MF 16V 1 
σι 
CEC ALUM, 4700MF 35V RL 1 

BRIDGE RECT., GA, 400V 
DB100 
BRIDGE RECT.,2A 400 
DB101.D8102 
DIODE 1N4148 
D100,D102,0407,D108,0111, 
D113,D114,D115,D116,0117 
DIODE, 1A, 600V 
D103,0110 
DIODE, 1N5817 

-+ 
. 

- 

N 

T
E
E
 

E
E
 
L
E
 8 

g 
S
L
 

B
U
S
H
 

HK 
a
 = 

   
       

da ЕО. АМА ZENA, 

“FUSE, 15A,250V, FASTALO 一 
Ane °C ` 

3
8
8
8
3
9
8
8
2
8
8
 

2 310024 _ TOROID NDCTR ASSY, 1334 

310025 - TOROID INDCTR ASSY, 27.7uH 

310020 INDUCTOR SWTCH ASSY., CMC-3-PC 

170118 CONN., HEADER, 9 CIR. . 

170095 CONN., HEADER, 2 CIR. 

170003 CONN., HEADER, 3 CIR. v
 

     
ーー ニー 건 CAI 

DATE PRINTED:5/1 1/2006 8:09:48 AM 
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FIND+ | PARTNO. ITEM DESCRIPTION QTY/BILL 

4 470098 CONN HEADER, 4 CIR. 1 
104 

48 170082 ΤΟΝ. PLUG, INTL 3 CIR. 1 

ο 170121 HEADER, 10628 4 
P107 

50 110015 VNOSOGL 2 
01030105 

51 110004 TRANSISTOR 2N3704, T0.92 PKG 2 
1040109 

52 020013 RES NETWORK 27K OHMS X9 1 | RN100 
53 010088 THERMIS NTC INRUSH CUR LIMITER 1 | 

RT100 . 54 очки RES CF 10 MEGOHMS 5% 1/4W 1 
8100 - 

ss 010018 RES CF 4.7K OHMS 5% 1/4 2 
RI01,R111 

se 010015 RES CF 27K OHMS 5% 140W 3 
R102R112R130 

57 010016 RES CF 10K OHMS 5% 1/4W 10 
R103,R106,R118,R122/R129, 
R133.R143.R147.R148.R149 

58 010029 RES CF 10 OHMS 5% 1/4W 7 
R104,R146,R152 

so 010017 RES CF 22K OHMS 5% 140W 
“RIOT 

- 0 010062 RES CF 2K OHMS 5% 10 
R108 

er 010083 RES MF 40.9 OHMS 1% AN 
R100 

e 010064 RES MF 1.02K OHMS 1% 144 

5 010170 

“ 010153 . 

$ 010157 

66 040072 ^ a DOR E ome 
‘e 010158 RES FPMO, somas seo. 

“RUT 
es 010171 RES CC 18K 58,8 

119 
© 010160 RES WIREWOUND 33 0198, πα 

120 ㆍ 
0.0077 RES, CF, ZTOK OHM, 94, 5% 

n 010185 "RES CF, 102K OHUS, 1%, aw 
~ rias 

72 010146 RES, ME, 174 OFM 1W 1% 
. 24 | | 

7 otores RES CF, 10.9K OHMS, 1%, AW ， 
25 

74 01012 RES CF, 0.76K OHMS, 1%, 1/4 
8125 

75 010144 RES. MF, 490K OHM 140W 1% 
R127,R128R131 

7 010181 RES СР, 54 OHNS, 1%, 140 1 
132 x 

7 010189 RES CF, 470K OHMS, 5%, 4140 1 
R134 . 

> 

he marie EE EE CCE TS      
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FIND # PART NO. ITEM DESCRIPTION 

78 010155 RES CF 3.87K OHMS, 1% 1/4 
1 

7 010027 RES CF 2.7K OHMS S% 1/4W 
. R138 

so 010100 RES CF 5.1 OHMS 5% 174W 
137 

at 010156 RES CF 6.19KOHMS, 1% 144W 
138 

82 010172 Res CF S60 OHMS, S% 1/2W 
139 

83 010065 RES CARB FILM 680 OHMS, 5% 1/4 
R140 

84 010103 RES CF 1 MEGOHM, 5%, 1W 
R142 

85 010067 RES CF 1.3K OHMS 5% 1/4W 
R19 

86 010025 RES CF 47K OHMS 5% VAN 
R162.R151 

87 010014 RES CF 1K OHMS 5% 1/44 
R154 

83 010130 RES. 10 OHM, 5% 15W 
R15S 

89 010061 RES FPMO 1.5 OHMS 5% SW 
~ 156 

90 010020 RES CF 47 OHMS 5% 14W 
57 

ot 010046 RES CF 330 OHMS 5% 14W 
R158 

92 170064 TEST POINT 
TP100-TP104,TP108-TP111,TP113 

93 300064 RF OUTPUT XFORMER 

94 300031 

95 * 420083 

τν 98 120064 © 

. 12005 ㆍ . 
-08 420058 : 

99 120009 

100 120061 

101 120071 

102 120060 

103 120053 

104 120008 
Ut10.U111.U420 

105 120042 AT OR. EPROM 27128A 2005 
unt 

106 120045 WT. CIR. EEPROM X2804CP.20 
U113 

107 120086 INT CIR. CD4068BE, HARRIS ONLY 
U114,U115 

108 120051 INT. CIR. CD40107BE 
U118 

108 120097 INT. CIR. IR2110 
U119,U140 

a, 

P Ege cm κ... ene 

DATE PRINTED: 5/11/2006 8:09:48 AM 
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FIND # 

110 

m 
112 

413 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

128 

17 

_ 128 

| 129 

  

131 
132 

mB 

134 
135 
138 
137 

1% 
140 
141 
12 

143 

144 

16 
16   

PART NO. 

120070 

120059 

120068 

120067 

120062 

120020 

120074 

120012 

100018 

ITEM DESCRIPTION 

INT. CIR. 74HC32AP 
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- WASHER, FLAT, NYLON 

“DATE PRINTED:5/11/2006 8:09:48 AM 
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FIND # PART NO. ITEM DESCRIPTION QTYIBILL 

BOM# 51-2220 HEATSINK ASSY 
4 400085 HEATSINK BSCICMCIPG 1 

HS 
2 100035 DIODE, DSEW-06A, 60V 2 

D112,D127 
3 110010 TRANSISTOR HP FET RFP450 2 

Q101.0108 
4 110019 IRFB4O 1 

Q102 
5 110012 POWER MOSFET, ADVANCED POWER 2 

Q106.Q107 
6 120002 VOLTAGE REGULATOR, LM7815CT 1 

U437 
7 120001 VOLTAGE REG LM78050T 1 ! 

uia 
8 550008 SIL-PADS 400 SILICONE PAD 4 

FOR FIND 13,5 | 
9 500004 SCREW, MACH, ST 6-32X1/2, ZINC 4 

FOR FIND #35 
10 530012 WASHER, FLAT #6 MED, STL, ZING 4 

FOR FIND 835 
“ 530005 WASHER, SPLIT #8 MED, STLZINC 4 

FOR FIND 835 
12 550010 SIL-PADS 400 SILICONE PADS s 

FOR FIND #2,4,8,7 
19 500061 SCREW, MACH ST ZC PL 44008 s 

FOR FİND #2487 | 
14 550009 WASHER, SHOULDER.NYLON #4 5 

FOR FİND #2487 - 
15 530001 WASHER, SPLIT #4 MED, STLZINC 5 | 

FOR FIND 92487 : 16 000307 HEATSINK ASSY., CMC3-PC 0 
BOM# 51-2221 FINAL ASSY ! 

400104 CHASSIS, SYNERGY .. 
. 480161 OVERLAY, FRONT PANEL, SYNERGY _ 
000346 DISPLAY BD ASSY, CHO SPO 
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3 8 ITEM DESCRIPTION QTY/BILAL 

PWR XFORMER ASSY., CMC-3-PC 
NUT, KEPS, 10-32 THREADED STL 
FOR FIND #25 
RUBBER FOOT MOUNTING 
SCREW, MACH, STL, 8-32x1/2 
FOR FIND #27 
FTPDL JACK ASSY., CMC-3-PC 
SCREW, MACH, STL, ZC, 4-40X1/4 
FOR FIND #29 
ASSY, MAIN BD, CMC-3-PC 
SCREW, MACH SS 44014 
FOR FIND #31.3 
WASHER, INT. TEE. #4 MED ST ZC 
FOR FIND 831,3 

COVER ASSY., CMC-3-PC 
SCREW, STEEL, ZINC P1_6-32X3/8 
FOR FINO # 2234 
LOCKWASHER, #6 INTERNAL TEETH 
FOR FIND #94 

ği 

b
h
 

a
-
 

p
a
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3 

N 

B 
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A BE
 

BE 
88 

E E N 

ROUTING CARD, 4X 8, FANFOLD 
* LABEL, #303-LE10 
РОК РМО 642 ~    
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BOM 51-2222 DISPLAY BO CABLE ASSY 
στ . RIGBON CBL, 25 COND, 50 SPC 

-. SOCKET CONA. 28 CR: .- 
- HEADER IDC 28 <> - 

       

  

1 3CIR CONN RECEPT , 
ㆍ 4108 

2 120007 TERMINAL CRIMP 
. FOR FIND #1 

3 150017 | WIRE UL# 1015 18GA RED - 4 000374 PWR OUTPUT CBL ASSY, CMC-3-PC o 
BOM#51-ZZ2SFOOTPEDAL JACK ASSY 

” ÓN ' 
2 060026 GAP MONLY CER, AMF 10% SOV 1 

3 150012 WIRE ULF 1007 HK-UP Z2GA GRN 05 4 150013 WIRE ULE 1007 22GA BLU 05 5 170008 2CIR CONN RECEPT 1 8 180002 TERMINAL CRIMP 2 
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FIND # PART NO. {TEM DESCRIPTION QTY/BRL 

7 160005 ‘TUBING, SHRINK, FIT221-1/8 017 . 
8 480001 NYLON CABLE TEE, ULØNT-70 1 

150033 WIRE UL #1015 18GA, GRNYEL 025 M: 
10 540005 LUG TERMINAL “#6 HOLE WT. TEETH 1 m- 
it 160003 TUBING, SHRINK FIT 221-078 010 
12 000372 FTPOL JACK ASSY., CMC-3-PC ο 

BOM 51-2226PWR XFORMER ASSY - 
1 170104 CONNNECT OR, RECP INTL I CIR 1 

Hi 

2 380028 TERMINAL CRIMP FEMALE 2 
FOR FIND #1 

3 170105 CONNIE :CTOR, RECP 4 CIR, MOLEX 1 
A 

4 180007 TERMINAL CRIMP 4 | 
FOR FIND ま 3 ! 

s 300060 pwr TRANSFORMER, BSC 96 1 | 

8 180009 TERMINAL CRIMP, SOS316SF 4 
44031404 
FOR FIND 85 

7 420001 NYLON CABLE TE, ULENT-70 2 
8 000370 PWR XFORMER ASSY., CMC-3-PC 0 | 

BOM# 51-2227 COVER ASSY ! 
1 400083 COVER, CMC-3-PC 1 
2 420003 GREY HANDLE W/HARDWARE - MOD. 1 | 
3 510003 NUT, KEPS, 10-32 THREADED STL 2 
4 460089 OVERLAY, COVER, CMC-3-PC 4 
s 580008 DOW CORNING COATING 3140 RTV 0.05 | 
6 000374 COVER ASSY.. CMC-3-PC ο ! 

BOME 51-2230PACKING ASSY . | 
1 000375 FINAL ASSY., CMC-3-PC A ! 

2 000114 SINGLE FTSWITCH, CMIC2PCARR ， lye. 
- 3 650089 POLYBAG -16X24X 002 , o ・ 1 1 

. 4 650102 CMCAPC 4; 
s . 65010 0.25 
6 : 850009 2 
+ - 600008 2 
8 650104 1 
9 460015 4 
10 . 4812 1° | 
nm : 600004 . 4- 

12 * 650010 -4 
13 480003 2 | 
14 _ 000315 1 ! 
15 650003 . POLYBAG,&xt4x002 BC — 4 

- ГОРО ου 
16 000378 PACIONG ASSY., CMC-3-PC 、 ο | 

Sous st-2462 BROWN MAINS WIRE ASSY. 
150031 WIRE UL 8 1015 18GA BRN 2 ! 

2 180008 TERMINAL CRIMP 1 
3 190039 TERMINAL CRIMP, S05318SF 1 
4 00042 ΄ BROWN MAINS WIRE ASSY. o 

BOM 8 51-2483 WHITE MAINS WIRE ASSY. 
1 150042 WIRE UL # 1015 180A WHT 2 
2 180008 TERMINAL CRIMP 1 
3 180030 TERMINAL CRIMP, S05316SF 1 
4 000481 WHITE MAINS MIRE ASSY. 0 

BOM 8 51-2484 BLUE MAINS WIRE ASSY, 
> 1 150032 WIRE UL # 1015 18GA BLU 2 

2 180008 TERMINAL CRIMP 1 
3 180039 TERMINAL CRIMP, 505316SF 4 
4 000463 BLUE MAINS WIRE ASSY. 0 
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