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1.0 SCOPE

This manual contains the necessary information to allow a
qualified service technician to perform maintenance and
repalr 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. 80-1167) is warranted for one (1) full year from
date of purchase. The coagulator i5 guaranteed to be free
trom defects in both materials and workmanship. Disas-
sembly, alteration, or repair performed by any person not
auhomedbyJoMson&Jmsoanfesslonal Ing., wit
result in immediate loss of warranty. A coagulator that is
under warranty should be retumed to Johnson & Johnson
Professional and will be repaired or replaced without
charge to the purchaser. THE ABOVE WARRANTIES

ARE IN LIEV 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 Hable for
incidental or consequential damages of any kind.

3.0 SERVICE AND REPAIR
For service or repairs to the SYNERGY MALIS generator
and footpadal, 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
clo Johnson & Johnson Professlonal, Inc.
4962 Baynion Street
Phitadeiphia, PA 19144
. Indudewmmeunnarepalrordermmber the serial
nmrberofﬂmegenaatormdadetaﬂedwnlﬁand&scmﬁon
of the problem. - .

i

4.1 WARNINGS

Donotmnﬂtobypaésmegromcﬁ\gpmngmthe
generator by using a three-prong to two-prong adapter. The

orﬂwanmaectedwamceptademarkad'l-lospual
Only” or *Hospital Grade.”

Before tuming on the generator, verify that the supply
vonageseleclorissetwmoappmpdatavonagelorme
ehctricalouﬂet. Change the supply voltage selactor, if

Ilyoumus(mkeasigmndmmmm
voltags, such as from 100/120 V to 220/240 V operation,
two external fuses must be replaced. This must be done by

a qualified person,

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

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

Do not operate this coagulator near patient davices, such
aspacemahers.Marasensihwtomdofrequemy(RF)
interference.

eoagtla&xgwilltalwpm.

Vel

B0 FUNC'HONAL nEscmPnou OF oorrmon.s &
‘Aumymcm‘ons %

L

40 wmnmesmn cautions

) " 11 bipolar coaguiation, the electrical difference Is only in the *
Themltshouldmtbomocﬁ‘iedhanywaybyanywer. s '

Unauthorized modifications fo the unit may cause it to
malfunction or fail in use.

Never adjust the power setting while using macoagulahon
control on the fooipedal.

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 fo warm up to at
least 50° F belore attempting to operate it.

Keep tha generator away from other elecirosurgical
devices and their cables. Devices producing excessive RF
curent radiation may cause this unit fo produce output
power.

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

Always check that the power cord, bipolar cord, and
footpedal are functioning propesty belore using in a surgical
procedure. Replace if necessary.

it is recommendad that the output power be set as low as
possblelormehrhendadpupose
ltsmnmdsdﬂmhsuaiedbipolarlomepsbewed
when higher power setings are employed. - .
Ifmetbsofmebpolarfomepsoomehwmmeach ;
oﬂmwﬂﬂwthsbeommcoatedwihcoagdumm ’

'.-.'L e s

MALIS bipolar non-insulated forceps consult your Codman *

bipolar cord 30-1536
disposable bipolar cord 30-1538 -
MALIS lnvigation Module 80-1164 -
connecting cable {connects the

imigation module with the SYNERGY -

gencrator) 80-1166

CODMAN® floorstand 80-1177

(designed to accommaodate the
SYNERGYgeneratorandﬂ\elrﬂgaﬁonnndmatogeﬂwr)

hﬁmmandhmebwerpowermqmmm
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Isclate the output of the bipolar generator from ground as POWER SETTINGS

much as possible, so all curront flow takes place betwsen MALIS WATTS
the two tips of the separated forceps. Thena should be UNITS )

virtually no current flow from either side of the forceps 1o

ground.

The current geometry is dependent upon the tip size and

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

which they are immersad. if the forceps bladas ara virtually
, and the farceps are deep In saline, there will be

majorsmmhghthesalm If the forceps are bowed or

angled so the tips almost maet while the blades are still

well separated, the current flow will be mainly between the

tips, with fittle shunting.

The kwest 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 (reter to Figure 1)

A. Power Switch

Turns the power supplied to the generator on and off,

B. Power Setting Control Switch

Increases and decreases the power setting for coagulation.

C. Tone Volume Control

Increases and decreaszes the volume of the output tone.

The tone indicates that coagulation power Is being defiv-

arod io the bipolar outpot facks.

53 Footpedal Controls {(not shown)

CQaguldwnpowerisdeiveredtoﬂmfnmepsvdmﬂw

foolpedat Is depressed.

54 Indicators (refer to Figure 1)

D. Bipolar Output Light Emitting Diode (LED)

ﬂ\hgreenLEDlmnmtesmnevercoagnahonpoweﬁs

- delivered to the bipolar output jacks.

E. BlpohrPowSolﬁngthhywlndow

Dlsplaysmepowerseuingiorooawlaﬂonhlkalsunﬁs.

-The following power settings are avallable.

" 0.0
0.045
0.18
0s
0.72
11
1.6
29
5.1
72
0.2
15
140
16.8
192

X G BN

-
[T -1

20
25
30
»H
40
45
50
€0
70
80
80

thesa jacks. -
G.FootpedalRecephcle U R
This female feceptacis accepts memmmrﬁunma :
simbboﬂ:edﬂ(cmbgm.w-ﬂ&) S -,!F
H. Power Entry Connector TIUTNR
mmommmmmrMpm
L Fuse Holder

Twoﬁjsehoidersamlocahdboﬁndﬂ'lemmovablapmd._
above the power eniry connector. See Technical Specifica-
ﬁmsfofr@plmemerﬁhm .
J. Supply Voltage Selector ’ S
The sefeclor Indicates the supply voltage setting of the B

generator. The selector must be set to the correct voltage
for the electrical outlet being used. )

B e T L e L e it
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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 outiet. if not, change the
setting as oullined below.

To change the supply voliage setting, use a t0ol, suchas a
screwdriver and praceed as follows:

Step Action

Pry down the top edge of the panet.

Gently pull the two fuse holders out and
completely remove them.

Pry out the voltage selection drum.

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

Reinsert the fuse holders so the arrows match

the amows on the insida of the panel.

Snap the panel back into position.

. WARNING: Always replace the system's fuse with the
appropdahlypeandnluefuse(seeTechnlulSpeciﬂ-

7.0 TECHNICAL DESCRIPTION
7.1 Printed Clrcuit Boards (PCBS)

. 7.1.1 Display Board
The Display Board consists of:
numeric Light Emitting Diode {LED) displays
a single LED
& rotary switch
an oulput tone generator, and
tone volume controt.
7.1.2Main Board

The Main Board consists of;
o a controller section .
R aththgepoxarsupplyaedm
© 7" anRF ampiifier section, and ;
. a low voltage power supply section.
7.1.21 Controller Section
The controlier section consists ok
an 8-bit RCA/HARR!S 1605 microprocessor
clocks- :
timers T
clock synchsonizer, and
input/output {LXO) control (N-iines).
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:
a push-pul RF arplifler
coagulation waveform generator
short circuit detection, and
AF output filter.

7.124 Low Voltage Power Supply Sectlon

The low voltage power supply section consists of +5V and
+15V reguiated supplies, a ground imterface, and a
footpedal imterface.

LI

LTI

S - - oL
b, i ST e ST L ST NG ST AL

" 7223 Memory

" DATE PRINTED:5/11/2006 8-09:48 AM

7.2 Theory of Operation
NOTE: Refer to the Block Diagrams and Schematic
Sections for each board.

7.2.1Display Board
7-2.1.1 Front Panel Numeric LEDs

LED200 through LED202 are driven by U200 through
U202, respectively. Data from the 8-bit data bus are latched
into U200-12202 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 control signals
to U200 thyough 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 setling numaric LED display when RF output power
is requested.

7.212 Front Panel Single LEDs

TheOUTLEDsignalmmsonmegmanbpolamtuputLED ‘
when RF oulput power is requesied. The SCLED signal -, -
tums on the reduced power LED when thereisashort =, .=
cmntcondﬁona!ﬂwemmn.nnreducodpowerwnis
used lor test puposes only and is not visible externally.

7213 Front Panel Switch

ThePWRUPandPWRDNs@aIsarepmdtmdbyma :
power satting rolaty switch, szoo.Thaesignalshdm i
whk:hdiracﬂontheswﬁdﬂsbehgrdamd. P

__4 =
'nnB-bibi-dmchmddalabm(DB{o 7])
-16-bhmmnyaddrmm(64!()and
iirmngindimhrs('l‘PA.TPB. MRD\.MFIW\)
8-dovice VO selection (N-mes) -
4e:demalﬂag-limhpms(EF1mEF4)

mmwm. -
internal countdown times, and
64-byte random access memory (RAM).

7222 VYO Port Select

An N-ine decader, U105, providosone—of—eiytoperauon_‘h :
of VO devices (N1 to N7). N

The memory circuit has fully demuttiplexed 16-bit address-
mgmalbwm-bytqsofdm
Memory congists of:

one 27128 EPROM (16K-bytas)

one 2804 (512 x 8) EEPROM, and

64-byte RAM in the microprocessor.
Uppera-bnadttmng(oi 16bns)ocwmdmmm
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7.2.2.4 Clock Generator

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

Rippte dividing provides continual, phase coherent division
from 4 MHz to 0.25 Hz in divide-by-two steps. Approxi-
matoly ten taps are used by devices on the maln board.
7225 Watchdog Timer

The watchdog timer, U106, provides a reset pulse to the
" microprocessor when one of the following 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 intemnal clock divider is synchronized
with the extemal clock generator. A flip-flop, 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 intamal clock frequency of the
microprocessor. When the watchdog timer signals a “clear”
to both the synchro clreuit (U108A) and the microproces-
so, the rising edges of both the 4-MHz and 500-kHz clocks
are afigned and the microprocessor starls running synchro-
nously with the master clock generator,

© 7227 SelectOint

Data to be output from the 8-bit data bus are laiched into
U120 when the N5, MRAD, and TPB signals are synchro-
NOLIS. 4 ' .

.7.228 Selectin _:;; T s
Dalatobehptﬂothe&-bﬂdatabusmlrmmﬁ!&ad

! symhmnws.“lf"
" 7229 Tone Generator

Thatomgeneraloremﬂstsdmm which NANDs 244
Hz with FTPDON to output TONEOUT, which is sent to the
display board. Whenever there is no foolpedal activity,
TONEOQUT goes high and the tone Is squelched.

72210 DlsphyBoaldl:onnedor '

back and forth from the main board to the display board.
72211 Digital-to-Analog Converter (DAC)

The DAC takes information from the B-bit data s and
coaverts it to analog voltage information used by the high
voitage power supply. Eight bits of hexadecimal data
comespond to 256 units of decimal data, as are appled to
the DAC. HEX data are loaded info 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.
72212 Randomizer Control

- ~ While psuedo-randomization data {necessary for coagula-
tion) are primarily mainiained by a data table in the
EPROM and controlled by the microprocessor, U126
assists the microprocessor by providing delays not
otherwise obtainable by the microprocessor iiself. When

.todeea:amﬁoumprwues 'ﬁe'aisz.s-ld-lzoutpu.

mlseomeclnrallowspomandeonholslmalsmbem

DATE PRINTED 5/1 1/2006 8:09: 48AM

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 byta latched into the
counter inputs represents a delay in one-microsecond
Increments (us) {6.9.: hex 10 = 10 ps, hex 3B = 59 ps).
The delay is used W 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 inpu.

72213 Coagulation Waveform Generator

The coagulalion waveform generator consists of two 8-bit
shift registers, U124 and U125, wized logether 1o form a
16-bit word. After receiving a start pulse to the Shifiload
input {pin 15} from the randomizer control, U124 and U125
output pulses from pin 13 at a 0.5 us rate (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 waveform Is used by the
RF power ampiifier to form a damped coagulation wave-
shape. Timing is as follows:

a. 2.0uslow e. 1.0pslow

b. Q.5 s high i 1.5pshigh

¢. 1.5pus low g. 0.5ps low

d. 1.0 us high .
7.2.2.14 8-MHz Shifter

mwaguhﬁmwavebnnmqmmmbasofm-
quency of 1 MHz be shifted approximately + 4%. The basa -
waveform is synthesized with a phase-focked-loop (PLL),* .
U123, whose voltage controlied oscillator (VCO} outputis * 7.

WWMBMHZ.TMBMI‘IIMNVCOEW

duwnbyu127fandfedbadttoonera1uencelnpuofﬂw a
Pu_ﬂnssm-dreferememnbeonnmdbasz.s-

aor y

ld-lzreferormcloclnmemz?dvidarhubeendadgmd

AT ryséer

R o

T Rk &
£ When'th uizrmmuo dmgea shified
o mmughU114andU115M|enmeNSandIMRsagnalsare ® Gt and bya

bridge from tuming on at tha same time and reducing .
efficiency. Eight MHz from the B-MHz shifter circuitls
sequentially divided by two through U108B, U128A, and | v
U1288B to 1 MHz. The outputs of LM08B and U128A are 548
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 wavelorms, Q1MHz

and Q\tMHz. The Q1MHz and QW 1MHz rising edges are
shifted 180" fmmeachomerprmperRdedgam'npﬁﬁer
operafion.

723 Main Board - l-lghVollagePowerSupplySecﬂon
TheMwavebﬂdgedlode.DBwO ‘converts the 160 VAC .
from T400 (P105) to DC voltage. R’l‘100pmvldasmmsh

current Emiting. H119providesaahomrdscha:gemfor
C14prenK100|sda-enelgized. HighvoltageDC =

NUMBER:IFU-LCN-197322001
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U142 is the pulse width modulation (FWM) controfter.
When FTPON goes high, it tums on U142, which sends
voitage pulses to U119. U119 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 unregulated
voltage is chopped by Q101 and filtered by L104 and C140
to generate the REGHV signal.

U135A and U1358 are usad 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 10 5.1 V
reference while the other is connected to the output sense
divider resistors, R123 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 oulput voltage proportional to

- DAGOUT.

Ovarcurrent protection is incorporaled by sensing the smain
power current via T101 and R137. DC puise current
through Q101 Is isolated and monitored through current
transformer T101. if peak current is too high, the PWM
controfler, U142, shuts down for a fixed period of time,
thereby lowering REGHV.
Uimpmvuesmwohagepmtecﬂonbycammmm
regufated DC voltage, REGHV, with & voitage 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
Q101 shorting out and U142 malfunctioning.

7.2.4° Main Board - RF Ampfifier Section

7.24.1 Coagulation Waveform Genevation ,

DCvoltagahpowerhaRFpush—ptﬂanpﬂierlsm
trolled by the coaguiation waveform signal driving Q108.
When coagulating, the ion waveform signal {see

coagulation
- description in Main Board - Controfler Section) modulutes
the voltage supplied by the high voltaga power supply. The

md:latedDCvollngalsﬁlmwdbyL100md0162maa
decaying DC voltage waveform, thus forming the damped
sinusoidal signal through the RAF push-pull ampiifier, Cut-off
of DC voltage is provided by U140 and the PWRDIS signal
under conditions of short circult at the forceps.

7.2.4.2 Push-Pull Amplifier

U141, U144, Q106, and Q107 maka up the AF push-pull

ampiifier. The two transistors, Q106 and Q107, aro diiven

180" out of phase at 1 MHz so that each is active for half
the cycle and cut off during the other halt of the cycie. The
&Weslg'aalsareQiMl-lzandQ\IMHz(saaSecﬁon .
7.22.15).

7.24.3 RF Output

The RF owtput transformer, T100, provides an isotated
output to the forceps. noisa fikering is pravided
by a low pass fiker consisting of L101, 1102, L103, C168,
and G169. The coagulation noise filter also provides proper
matching between RF output transformer T100, the forceps
cord, and loading at the forceps. A capacilive DG
block, G171, is inserted between the RF output transformer
and the catheter electrodes to imit DG circulatory current
that occurs during coagulation to prevent muscle tissue
reaction.

7244 Shoﬂclrcultombonand(‘:ontrol
Current through the forceps is sensed by R156. The sense

STATUS:Production

current, in the form of a small vollage, is rectified, filtered,
and detected by opio-lsolator U108 when the threshold Is
exceeded. The output of U109 causes the cne-shot timer in
U131B to operate at 100 mitisecond (ms) intervals as long
as excessive short circuit cument is present. The output of
U1318B forms the signal PWRDIS, During the 100-ms
period, voliage to the RF push-pult amplifier is cut off. At the
end of the 100-ms period, RF power is restored to test
again for a short circuit condiion. This cycle continues untl
the short circuit is removed. An LED marked “short circuit” is
used during testing to confirm operation. The purpose of
short circuit detecilon is to prevent excessively high RF
currents from destroying the RF power amplifier and
forceps.
7.2.5 Main Board - Low Vollage Power Supply Section
7251 Low Voltage Supply
The low voltage power supply supplies +5 VOC (regulated)
and +15 VOC (regulated).
7252 Emth to Signal Ground Interface
The DC grounding system consists of C151, G153, and
R142 between earth and signal ground.
7253 Footpedal Intarface
The FTSWPW signal is sent back to the controlier section
of the Main Board to enable output power.
7.3 Master List of Board Signals
1-Hiz signat; 75% on (low), 25% of (high)
mmmmmmmm

BLINK
COAGWYIM

DACREF &nmmwmmnmm R
(DAC) AT,
DACOUT onsvncmmmnmnummm e ;
) supply AR
DER7)  Bicimclonal8BDen Bus

oe

EF1

FTEST

. menmmammhm

4.—'.

t mwl.“ﬂ\.!.* ~;. N .
'WWMM&MM?M
n'lclnpmm

Ll
-

Hv\mmmvomummdu

Mwhmmmm«
footpedal

Low-going signal rom U0 Indicating selection ot igh -~~~ -
mmnhy.bmmmnnmumyMﬁ
Main Board

mmmmmmmmm
pveecurrent condifons .

8-Bit Memory accass bus

Low-going signaf to microprocessor indicaling salection of
Intomat 64-byte RAM

High-golng signal from microprocassor indicating a mamary
read function ) -
High-going signal from microprocessor Indicating a memory - :f,g_
write function

MMbWMuWWW
DC i3 prasant In the high voltage powes supply

Qutput salect for displays on the dispisy boand

N4 Oviput salect of DAC

N5 VO selact signat . "

N7 o.mu.ndmmum
wmmmmmwmm

OUMLED

NUMBER:IFU-LCN-197322001
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OVMON Low-going signal from high voltage powsr supply indicating
raguisted DC voltage Is 100 high

PWRUIS High-going signai from output of short circult delecions ko
disable RF output

PWRDN Control signal 10 VO indicating rotation of the power setiing
switch

PWRUP Conlyot signal to 1O Indicating rotation of Sw power satting
switch

QiMHz Digial 1-MHz signal with a 37°% “on™ (low] duty cycla

CAiMH2 Same a5 Q1MHZ, but 180" out of phase

REGHV 2 10 160 VDC signal from high voltage power supply & RF
ampiifier .

ALYDLY High-going sigral, after dalay, to control high voliaga relay

SCLED High-going signal Indicating a short ciecult conclition that
aciivales tha reduced pawes LED

SCRESTA Short clecult curant through R158 b input of short circul
detocior

SCRES1B Short circuit cusment through R158 1 input of shoit clircul
detecir )

SCTEST High-going signal used ¥ 166t tha racucad power LED
dusing atart-up

TONEOUT  Low-going 244-Hz signal inclcating depression of
footpadal

TPA High-going signal from microprocessor indicating safection
of high ceder metmory address byles

w8 Mmmmmm
of low order memory addrass bytes

7.4 TestPoints

N'neteslpomtsareavaflabletofacilﬂate&oubt&shootmg.
All 1est points are easily accessed on the Main Board at
P101 (Figure 3). Activate tes! functions by grounding the
appropriate pin (momentarily or constantly, refer to each
soction for details). Note that some test points provide dual
fnction capabiity.

7.4.1 Pin ¥ Display TestCallbrate Enable2
Momentarily grounding this pin provides a complele
sequential test of all LEDs and numerk; LEDs. Calibrate
Enable2, along with pin #3, enables the power cabbration
mode (refer to 7.4.3).

7.42 Pin #2 Sound Test
Momentarily 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, Cailbration, 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 duting first time
power-up with a blank EEPROM, or when the EEPROM
reprogram the EEPROM. Tha bipoiar power setling display -

i

tw

i
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window will display data being transferred. When finished,
the generator will reinitialize (assuming no EEPROM
problems). With an emor condition, ihe generator will flash
'01'intheb|‘po{arpowersetmgdsplaymndw

Grounding this pin, along with pin #7, enables the factory

burn-in mode. DO NOT ACCESS the factory bum-in mode.

This mode is avallable for faclory use only.
7.45 Pin #5 DAC Reference

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

745 Pln #5 DAC Cutput

This Is a voitmaler test point for the DAC output voltages.
When in the calibrate moda, this voltage can be compared
against the displayed DAC value shown In tha bipolar
power sslting display window. The DAC output voliage
should be [DAG display/255)*[DAC reference voltage].
7.A.7 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.

748 Pin #3 NOHV Bypass

Grounding this pin allows operation of the generator with
the high voitage power supply plug F105 unplugged. This
tast point should be ungroundad for nomal operation with
i plngiOSwnnectad.

74.9 Pin #9 Ground
nlspmcanbeusedtogromdomerpmonmm
7.5 Operational Performance

The coagulator may be tested for operational

uslngso-otpnnon-MstestbadsaMmlRFamm

or equivalent electrosurgical analyzer. Atest set-up ks -

shown In Figure 4; lyphalvaluesiorea:hpowarselﬁngare

shown In the table below. NO'I'E.thesearerpiea!vahm,

' '*outpmpowarmayvarydepemingonmmmm * A

-moalﬂom:uﬂtl,wlichhtﬂml\.&:lwtm '
i-tolunnoels:tm“uptforposﬂlonszand h

lead longths, load resistor tolerances, and meter accuracy. -
The listed values were obtained using 18-inch test leads.

When testing the generator, me18—hchmlew:;orlead
longthsasdosemiahcrmaspmﬁﬂe

STATUS:Production

7

=tz

oy ey s s . dh. sy

L J

Use a 50-ohm 100-walt
non-inductive resisior,

tise keads 19 0. long.

AF Ammelsr (0-1 smps)

. Anyonaoﬂhemagulaﬁor‘s&powerwlpﬂsewngsmy
individually
.. cafibration vafue {as stored in memory) associated with

Fgure 4. Test Set Up

J i125tepsfmmﬁiaoﬁgnalladorysamngs.

Typical Output vs Power Setting Coag Output -
into 50 ohms using 18-in. leadgs P :

(For reterence onty)
Power Setting Output Current Output Power
{(Maiis Units) {RF Amps) {RF Walts)
0 0.00 0.0
2 0.03 0.045
4 0.06 0.18
6 0.10 05
) 0.12 0.72
10 015 1.1
15 0.18 16
20 024 29
2 032 51
20 0.38 72
%5 0.43 82
40 0.48 "5 ’
s 053 140
50 0.58 - 168 S
60 062 182 B .0
70 066 ’ :
80 0.69
50 o7 -
100 076

—— -

is +/-6O mW. -
78 Cam

be cakbrated by changing the target DAC g § ;
each setting. DAC value adjustments may be performed
with the coagulator in the calibration mode. v
The calibration mode may be invoked by first groumding ~ ~
pins #1 and #3 of P101 (refer to Section 7.4.3). Pin¥3 .
should be grounded first 5o that the display test does not - -
run. With these pins grounded, the decimal point wili ight = -
uphmebipolarpowersethngdisplaym\dmtom o
calibration mode. When the foolpedal is prassed, three * -
numbers will appear in the bipolar power setting display -
window. This number is the setting's target DAC cabibration -
valtne.meDACmaybekmasedordecreassdbymmg
the power setting switch up or down WHILE THE
FOOTPEDAL IS DEPRESSED. Twﬂngﬂnpowerselﬁrg
switch when the footpedal is NOT depressed will simply . ;..
change the power setting, not the DAC value. As a safety )
precaution, DACsetﬁngsmaybechangedbynommman
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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 emors occur during calibration, or i the user wishes to

restore the original {actory-set DAC langsts, momentanly
ground pin #4 of P101 (while in the calibrate mode) to

_ reload the standard DAC cakbration valies.

When calbration is complete, unground pins #1 and #3 1o
taka & out of calibrate mode. The unit will reinitialize to a
Malis unit sefting of 0 and the decimal point will tum off.
7.7 Technical Specifications

Power Aequirements
100 + 10% VAC with “100" selected on the supply voliage

selector

120 + 10% VAC with "120" selected on the supply voltage
salector

220 + 10% VAC with 220" selected on the supply voltage
selector -

240 1 10% VAC with “240" selected on the supply voltage

selector
5060 Hz, 130 Walts

. 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)

Intemal 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 Gulde

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

AC Leaknge Cunrent

Less than 10 pA with power ON or OFF, polaritynoumalor
reversed, with ground open or connected.

Qutput Waveform

Damped aperiodic, centered at 1 MHz.

Output Power Range

0-50 Watts info 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 voitage jacks
Cooling

Convection; no fan

Weight

11 b. {5 kg)

Dimensions
538Hx101/4Wx 14 34 D inches
13.7 H x 26 W x 37.5 D centimeters
Minimum Operating Temperature
5°F(10°C) . |

* Unil does not operate” a Blownfuse T L

b. Loosemumeordpm
¢. No power at wal outist .

Low power output a. Low lina voltage

. b. lncomctnstlou:l

r.lrtmdwﬁnlbndwm

Emutic power output &Lmsaordllyq:macias
b. indarmittent braak in

No powes output Broken wire in forcaps cond

Excessive leakage current Shorted outptt ransformer

Excessive power oulput Intemal calibraion change

Powar setting display flashes “00" Blown intemal fuse

Power satting display flashes "01” Opurating medfunciion — memaory enor

Power seoiting display Rashes “02* Operating maliuncion — power supply

- overvaltage

Power satling display flashes "03”

o
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8.0 MAINTENANCE

8.1 Bipolar Forceps

Proper care and maintenance of the bipolar forcaps are
essentiad 10 efficient coaguiation. Remove coagulum
deposits as often as neaded to keep working surfaces
clean. This will ensure the flow of curent between the
forceps tips. If the tips becoms pitted or misaligned, return
the forceps to Johnson & Johnson Professional for repair
or replacement.

82 Bipolar Cord

{ ow or erratic performance may be due to poor comact
between the bipofar forceps cord plugs and the isolated
bipolar output jacks on the generator. Badly oxidized
surfaces will impede current flow. Use an abrasive cloth to
gemlydeanandbnglﬂenpmgwdaoes.lmpeumbupolar
cord before each use and replace It upon evidence of any
deterioration.

NOCTE: Do not pull plugs from the jacks by grasping the
cord; this could damage the cords and cause intermit-
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 foolpedal with the cord tightly wrapped
around it; this may damage the cord. Leave sufficlent siack
to prevent stress on the cord. Inspect the cord before each
use and replace the foolpedal upon avidence of any
deterioration.

8.4 Power Cord

Never use extension comnds, three-prong to two-prong
power plug adapters, or axira length power conds with the
SYNERGY coaguiator. Before each use, visually inspact

the power cord and plug for frayed or broken nsulation. if
necessary, replaceu\apowercordwithmesamotype

length, gauge, and insulation. .

90 ROUTINECLEANING .- ~ < - 7 = 1.

Cloan the generator cabinet with adampcloﬁorsponge.
Usae alcohol or mitd cleaning solutions to remove stains or
adhesives that stick to the cabinet.

DO NOT immerse the generator in any liquid. Subjecting
the generator lo excessive molshae may damage the
electronic components and viclate the wasranty.

10.0 STERILIZATION

. Never sterifize the SYNERGY coagulator or fooipedal.

™ MALIS Is a trademark of Leonard |. Malis, M.D.

™ SYNERGY is a trademark of Johnson & Johnson
Professional, inc.

© CODMAN is a registerad trademark of Johnson & Johnson
Professional, Inc.
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11.0 PARTS UST

EIND #

PART NO.

ITEM DESCRIPTION

BOMES1-1383 SINGLE FOOTSWITCH

B~ AE WN-

BOMS 51-2063PWR CORD ASSY

1
2
3

BOME 51-2216 DISPLAY BD ASSY

W ® N A M AW N

250020
150023
118

150044
480101
000315

" RES NETWORK 330 OFMS X 7 -~ * #+ -1
RN20OAN201RNZ02 7, - - NS

g

FOQOTSWITCH - PCARRY
CABLE SHIELDE(D 2 COND
CONNECTOR, 4 PIN, NC4MX
Ji4

TERMINAL RING INSULATED
TERMINAL CRIMP

POLY CABLE TIE, BEADED
8x140002 POLY BAG
SINGLE FTSWITCH, CMC-2-PCARR

10 160 SJT BLK HOSP PLUG
LABEL, SERWCONTS/DATE CODE
ASSY, PWR CORD, MOD# 4067,BSCM

FAB., MAIN BD., CMC-3-PC

CAP, ELEC ALUM.2Z2MF 20%, 16V,AL
€205

CAP MONLY CER, .1MF 10% SOV
€200,C201,C202
%aecmtm.tw.m.

CAP.POLY FILM, O47mF 20%.100V
C2D4
LED GREEN RECTANGULAR

LED MV.57124 RED
D201

~SPACER, LED, 0.14

FOR FIND 6.7 .
LEDDISH.AY?SEGEHTYEU.OW L
Lsm.u.em.i.sm s s

Foanmn
mspnnmmassv SYNERGY -

Rescrmomssmm .

. R20

RESCF47KOHMSS§|MW -
R201, R202 .
RES CF 47K OHMS 5% 1/4W
R203

RES CF 10 OHMS 5% 174W ..
R204

RES CF 100 OHMS 5% 1:4W

R205.R206
RESCFWOINS“!HW ”

SPEAKER. 8OHM, 02w
SWITCH. ROTARY, ENCODED
S0

INT. CIR. MC14S11BCP ONLY
U200,U201 U202

INT. CIR. TAHCOOAP

a3

INT. CIR. LM386N-4

w204

“DATE PRINTED:5/11/2008 8:09:48 AM
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FIND # PART NO. ITEM DESCRIPTION QTYMBILL
24 030025 RES VARIABLE 25K 1
. VR200
r-] S00029 SCREW, MACH, STL 4-40X14 4
FOR FIND #19
26 510001 NUT, KEPS, 440 THD STL, ZINC 4
FOR FIND #19
Fid 150013 WIRE ULS 1007 HK-UP 22GA BLK 025
FOR FIND #19
28 150014 WIRE ULS 1007 HICUP 22GA YEL 025
FOR FIND #19
2 460009 LABEL, #303-LE1D 1
.+ 4001 LABEL SERIWVCONTS/DATE CODE 1
M 000346 DISPLAY BO ASSY, CMC-3-PC 0
BOMIS1-2217 PWR ENTRY CONN ASSY l
1 170143 PWR ENTRY CONNECTOR 1 |
P400
2 150032 WIRE, HOOK-UP, 18 AWG, 1015,BLUE 0.08
3 180020 TERMINAL CRIMP SOSMBSF '
J402, FOR FIND #2
4 150021 WIRE ULS 115 18GA BLK 05
5 150033 WIRE UL# 1015 18GA GRN/VEL 025
s 540005 LUG TERMINAL-#8 HOLEINT TEETH 1
FOR FIND #5
7 160003 TUBING, SHRINK, FIT221-318 : 0.5
s 150031 WIRE ULS 1015 18GA BRN 0.08
g 000379 PWR ENTRY CONN ASSY,, : 0
BOME 59-2218 MAIN BD ASSY
1 300047 FAB., MAIN 8D., SYNERGY 0s
2 080001 CAP NETWORK, Q.01MF 1
cNioD
3 080015 . CAP CER DISC,120PF 5% NPO 100V - -3
C101C100C128 :
4 000013 gl:.:z CER C13C, 22PF 5% NPO S0V ) )
5 080028 CAP MONLY CER, .1MF 10% S0V OO o '
. CIO3CIZCIMCI, - oL .. ;
L CIMRCIA,CI48.C14T, - R
< cIsCISTEIRCIen, . i VE
T ST, CIB4CIRCIRT, < Tis T -l SRR I
 CI78.C181,C186,C187,C183 . - : .
s . o700z g»mnm , 22MF 10% 15V 1
- . o1 B PR s
7 070048 " CAP DIP'D TANT, 220F, 0%, 18V 4
. CIZ4CIECISBCITO
3 060031 CAP MONLY CER, 01MF 5
CI25.CIZTCIMN CIRCIN
9 07013 - CAPDIPDTANT, IMF, 20%, 25V 1
Ci1x -
10 080030 CAP mvcemmo SUBSTL B l
C13,CI1MCI137,C154,
C158,C183,C165,C191 : _ o
1 080004 CAP CER DISC, O1MF 1KV 3 - S g
C130,0151,0153 _ S
12 000008 g?;POI.YESTER. ASMF 0%, 400V 1 . |
1 000OsH gu’ POLYPROP, 10MF, 10%, 200V t
40
14 070045 gl'u' ELEC ALUM, 100MF 20% 300V i )
4
18 o70047 CAP, ELEC, 470mF, 50V ' 1
C144

o —— i R AR L T R T A,
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FIND #

8 N

L

SR ERNEEREEEERERERE

2

‘tﬁ‘tﬁﬁ

I L o T o s S

310008
3oa24
310025
310020

ITEM DESCRIPTION

g::s DIP'D MICA. 200PF, 5% 500V
CAP. MONO CER. 3I00PF 5% %0V
c18

CAP. MONO CER. 820PF 5% S0V
1%

cago POLYESTER, 082MF, 5%,100V
c1

CAP. MONO CER. 270PF 5% 200V
C152,0180,C192

CAP POLYPROP FILM .O47MF 12XV
cle.cm

POLYPROPYLENE FILM 0.0012 MF
c163,c160

CAP DIP'D TANT, 4.7MF 35V RL
C172C173

DIPPED MICA CAP, 560 PF 2KV
C174

CAP MONLY CER, D1MF
C182.C175

CAPALUM ELEC..2200MF 16V
cisd

g.:; ELEC ALUM, £700MF 35V RL
BRIDGE RECT., 6A, 400V

DB100

BRIDGE RECT.,2A,400V
DB101,08102

DIODE 1N4148
D100,0102,007,0108,D11,
D113D114,0115,0118.0117
DIODE, 1A, 600V

D103,D110

DIODE, 1NS817

Fuse.uozo.ndmmm'_:
LR Sy

i FUSE.l.SA.mV FAS‘I'-BLD
il
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FIND # PARTNO, ITEM DESCRIPTION QTY/MBILL
r 170008 gom.. HEADER, 4 CIR 1
104
8 170082 g:.:nec'roa. PLUG, INTL3 CIR. 1
£ 17002 HEADER, IDC28 ’ 1
. P
50 110015 TRANSISTOR, VNO300L 2
- Q1030105
51 110004 TRANSISTOR 2N3704, TO-92 PKG 2
Q1040109 :
52 020013 RES NETWORK 27K OHMS X 9 1 - |
RN100 :
5 010008 THERMS NTC INRUSH CUR LINITER 1 |
RT100 :
5¢ ot0019 RES CF 10 MEGOHMS 5% 1/4W 1
R100 .
55 ato018 RES CF 4.7K OHMS 5% 114w 2
R101,R$19
g Nons RES CF 27K OHMS 5% 1240 3
RI0ZR112,R130
57 010018 RES CF 10K OHMS 5% 1/4W 10
RIOA RIS RIS RIZZR129,
RIS3R143RI4TRI4B R0
58 010029 RES CF 10 OHMS 5% 1/4W -
RIG4R148R1S2
% 010017 RES CF 22K OHMS 5% 1/4W
JRI07
- oD 010082 RES CF 3K OHMS 5% 1/4W
R108
] 010083 RES MF 40.9 OHMS 1% 14w
R100
a2 c10084 RES MF 1.02C OHMS 1% 16W
R110
L) 010170 RES CF 300 OHMS, 5%, 144
R113
84 010153 RES. CF, 51 OHM, mw o
' R114 2 R .

& otosT _RES CF 33 OHMS, 5% LAV |
- SRMS L gt e ) '
L8 Dowoor2 . _,_:fsrﬂnom(omsasw;. 3
2T T 4. ] e T . N - “ . - N Yo

‘87 010158 'RES FP MO, SOHMSSXSW . :|
R117
68 01017t RES CC 18K, 5%, 5W .
RI19
% 010160 :Eswmswouuo uoms 5%, w
120 -
70 ©C.osonTT - nEs.crmommsi
7 olotes |u=.scr 10.2K OHMS, 1%, 14W
- R123
7 010148 RES. MF, 174K OHM 1W 1% |
] © R ' '
78 otores :‘BCF. 16.9K OHMS, ", 1w . |
b )
74 T ] RES CF, 9.76K OHMS, 1%, 140 '
R128
s 010144 RES. MF, 4.000 OHM 140 1% '
R127 RIZBRIM
70 s RES CF, 5.40K OHMS, 1%, 14W 1 : N
RIX2 N TR
w 010109 RESCF, mxoms 5%, 14w 1 k.
R134 .
\"‘
he . - 'Anﬁ"nuv T T Y, A R IS SR S v W S
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FIND # PART NO. TTEM DESCRIPTION QTY/MRILL
7B DMMSS 35336 CF 1.67K OHMS, 5% 14N 1 .
; .
7 010027 :5; CF 2.7K OHMS 5% 1/eW 1 -
. 1
80 010100 :Escrrn OHMS 5% 1w N
137
at 010158 :Es CF 6.19K OHMS, 1% 144w 1
138
82 oo :ss CF 560 OHMS, §% 1/2W 1
130
83 010065 RES CARB FILM 600 OHMS, 5% /4 1 :
R140 :
™ 010103 RES CF 1 MEGOHM, 5%, 1W 1 |
R142
s 00087 RES CF 4.3K OHMS 5% 1/4W : 1
R150 .
- 01005 RES CF 47K OHMS 5% 1/4W 2 !
RIB2ZR151
o7 DIOD14 RES CF 1K OHMS 5% 176W 1
R154
88 01010 RES. 10 OHM, 5% 15W 1
R1S5
8 010061 :ssrpm 1.50HMS 5% SW .
- 158
80 010020 :153 CF 47 OHMS 5% 14W
st
ot 010048 RES CF 330 OHMS 5% 1MW
RIS
2 170084 TEST POINT
: TP100-TP104,TP108-TP111,TP113
o0 200064 %mexroaum ASSY.
00
o4 300034 CUR SENSE XFORMER, CMC-lI :
™)
. Bs 120083 INT. CIR. 24HCCOAP
. oMz | .
-, 98 120084 - .INT, CIR. 74HCADAQAP
S Cotuee -
.o 120065 . . . NT.CIR, T4HCOBAP
; L = o7 g o
.08 ~120058 [+ INT. CIR. COP180SACE e
: uos .
-] 120008 : mdscm. COP153CE
Ut .
100 120081 w CIR. TMER MAXSSSGPA
' 08 . .
101 120071 INT. CIR. T4HC14AP
Uy
102 120080 INT. CIR, 24HC74AP
oS U128
1" 120053 INT. CIR. HCPL2200
ue
104 120008 INT. CIR. COM042BE
US$0, U111 U120
108 120042 INT, CIR. EPROM mmzms
uin2
108 120048 INT. CIR. EEPROM X2804CP.20
u113
tor 120066 INT CIR. CDAOBBBE, HARRIS ONLY
Ut ULS
108 120051 INT. CiR. CD40107RE : 1 i
uiis . -
108 120097 INT. CIR. IR2110 ’ 2
Ut19,U140 :
.

: ‘w-vj T g

YTa e f
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FIND # PART NO. ITEM DESCRIPTION QTyYBILL
10 120070 ul%‘cm.vﬂmp 1
m 120055 un:'rﬁmuum 1
"2 120088 INT. CIR. 74HC106AP 2
VIZ4u12s
i 120067 INT, CIR. T4HCA0103AP 2
maewmz
114 120082 &Enmmnsv.mau ]
1s 120020 INT. CIR. DACDS32LCN 1
T
118 120074 INT. CIR. COT4HCT |
U
17 120012 INT. CIR. 4N37 1
Ut
18 12010 wascmm 1
19 120083 WT. CIR. LMIGIN 1
(OE '
120 120072 INT. CIR. TCAM429CPA 2
U141,U144 -
b3 ] 120100 INT CIR., UCIBZ3AN 1 |
e ;
F7) 120073 INT. CIR. 74504 1
)
12 030018 TRIMPOT 5K OHMS |
VRID2
124 350002 CRYSTAL, MICROPROCESSOR EMMZ
Y100
125 S70000 CLIP, FUSE
. FOR FIND 534,255,387 :
128 180029 TERMINAL MALE 1
- FOR FIND 848
127 SON065 SCREW, MACH, NYLON, 10.X1t1
FORFND®® .- - " .- |
12 510003 NUT, KEPS, 10-32 THREADED STL
7] 500083 SCREW, 6-33/M, NYLON i
: o FORFINDS&S 't~ 5 af 7
3 130 - - 510002 { NUT, KEPS, 832 THD STL, ZINC
I - FOR FIND #43 .
) 000367 HEATSINK ASSY., CMG-3-PC : !
-] 500029 SCREW, MACH, 55, 440510
FORFIND#131 ~ -
- 1m 530001 WASHER, SPLIT #4 MED, STLZINC |
FORFIND#131 : .
134 100078 DIP SOCKET 8 PINLO-PROFILE
s 190009 8 PIN DIP SOCKET - '
13 190010 14 PN 0P SOCKET
kg 150011 18 PN DIP SOCKET
13 190004 20 PIN DIP SOCKET I
1% 190002 24 PIN DIP SOCKET
140 190005 20 PIN DIP SOCKET
1% 190003 40 PN DIP SOCKET \
1< 480005 NYLON cm.zne.uum e
FOR FIND #83
143 400060 LABEL, F33LET0 1
FOR FIND #1
144 450100 LABEL, #4-PW1OF 1
FORFIND#
145 960030 SYNERGY SOFTWARE, REV:2 1 N
148 000342 ASSY, MAN BD, 0




REV:A 27188 STATUS:Production NUMBER:IFU-LCN-197322001
FIND # PART NO. {TEM DESCRIPTION QTYMILL
BOME 51-2220HEATSINK ASSY
1 400085 HEATSINK, BSCACMCHI-PC 1
HS1
2 100035 DIODE, DSEIB-08A, 800V 2
D112,D127
3 110010 TRANSISTOR HP FET IRFPASO 2
Q101,0108
4 110019 IRF840 1
a2
5 110012 POWER MOSFET, ADVANCED POWER 2
Q108,107
6 120002 VOLTAGE REGULATOR, LM7815CT 1
v
? 120001 VOLTAGE REG LM7805CT 1 !
U138
B 550008 SIL.PADS 400 SILICONE PAD 4
FORFINDIAS !
9 500004 SCREW, MACH, 5T 8-32X1/2, ZINC 4
FOR FIND #35
10 53002 WASHER, FLAT #8 MED, STL ZINC 4
FOR FIND #35 :
1" WASHER, SPLIT #68 MED, STLZING 4
FOR FIND 835
12 550010 SIL-PADS 400 SILICONE PADS 5
FOR FIND #2,4,8.7
1 500061 SCREW, MACH ST ZC PL 440038 5
FORFIND #2487 !
14 S50000 WASHER, SHOULDER, NYLON 4 5
FOR FIND #2487 :
15 530001 WASHER, SPLIT #4 MED, STLZINC 5 |
FOR FIND 82487 !
1 000387 HEATSINK ASSY., CMC-3-PC 0
: ' 7 0 |
BOMS 51-2221 FINAL ASSY :
1 400104 CHASSIS, SYNERGY .
.2 4801681
3 i 000348
4 520012
.8 . o0
. " 20018
7 220017
8 220014
o 220018
10 580010
1] 000373
12 000371
13 170073
14 530008
15 180003
18 40118 OVERLAY, REAR PANEL, CMC3-PC 1
t7 570042 FUSE, 2A, 250V TYPET 3
FOR FIND #20
18 - 510008 NUT, HEX, 8-32 THREADED BRASS 1
19 000479 PWR ENTRY CONN ASSY., 1
26 490009 CLAMP, , #CCL250-17D 1
7 490014 FLAT CABLE CLAMP 1
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FIND #
2
n
24
>
2
o
28
2
2
3
2
n
34
»
»
37
38
»
©
4
«Q
<3
44
]

:
8

1

2REGaEED B0

aa BRENRE:

gg
(™)

* LABEL,

ITEM DESCRIPTION QTY/BILL

PWR XFORMER ASSY., CMC-3-PC
NUT, KEPS, 10-32 THREADED STL
FOR FIND #23
RUBBER FOOT MOUNTING
SCREW, MACH, STL, 830112
FOR FIND #27

FIPOL JACK ASSY., CMC-3-PC
SCREW, MACH, 811, ZC, 4-40X114
FOR FIND #20

ASSY, MAIN BD, CMC-3-PC
SCREW, MACH SS 4-4000174

FOR FIND 131,

WASHER, INT. TEE. #4 MED ST ZC
FORFIND £31,3

COVER ASSY., CNIC-3.PC
SCREW, STEEL, ZINC Pt_8-32X%8
FORFIND S 2234

LOCK WASHER, #0 INTERNAL TEETH
FOR FIND 534

:
:
H
;

ROUTING CARD, 4 X 8, FANFOLD
KALE10

FORFINDE2Z -

1 3CIR CONN RECEPT ,
. J03

z 180007 TERMENAL CRIMP

. FOR FIND B
3 150017 WIRE ULS 1015 18GA RED . 133 o
4 000374 PWR OUTPUT CBL ASSY., CMC-3-PC 0 c
ms:-zzzsroorrmmm L
1 :&mmm ", NCAFP-1 1 S
2 080026 CAP MONLY CER, .1MF 10% S0V 1
3 150012 YWIRE ULF 1007 HIK-UP 22GA GRN as
4 150013 WIRE ULEF 1007 22GA BLU 05
s 170008 2CIR CONN RECEPT 1
s 100002 TERMINAL CRIMP 2

DATE PRINTED:5/11/2006 8:09:48 AM
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FIND ¥ PART NO. ITEM DESCRIPTION QTY/BILL
7 180005 TUBING, SHRINK, FIT21-128 047 ,
8 480001 NYLON CABLE TIE, ULINT-70 1 e
9 150033 WIRE UL #1015 10GA GRN/YEL 025 Sk
10 540005 LUG TERMINAL # 8 HOLE INT. TEETH 1 .
1 160003 TUBING, SHRINK FIT 221-3118 0.10
12 000372 FTPDL JACK ASSY., CMC-3-PC 0
BOME 51-2226PWR XFORMER ASSY -
1 170104 cg:mecron. RECP INTLICIR 1
H
2 1000268 TERMINAL CRIMP FEMALE 2
FOR FIND'#
3 170105 cc'mlwmem CTOR, RECP 4 CIR, MOLEX 1
H
4 180007 TERMINAL CRIMP 4
FOR FIND 1
5 300060 rmm TRANSFORMER, BSC 96 1
s 180039 TERMINAL CRIMP, SOSHESF 4
JA0 3404
FOR FIND #5
7 45000 NYLON CABLE TIE, ULSNT-70
8 000370 PWR XFORMER ASSY., CMC-3-PC
BOME 51-2227 COVER ASSY !
1 400083 COVER, CMC-3-PC
2 420003 GREY HANDLE WHARDWARE - MOD. |
3 $10003 NUT, KEPS, 10-32 THREADED STL :
4 480009 OVERLAY, COVER, CMC-3-PC
5 580008 DOW CORNING COATING #3140 RTV |
6 000374 COVER ASSY., CMC-3-PC -

g
i
;

FINAL ASSY., CN-S-PO )
000114 smm.snmrmcuc-zmm .
POLYBAG- 18X 24X 002 Lo .
CMC-J-PC

bowaaaukaE
<

850102
. 650108
N m # ” -
L . 600003 R
AN ? . . ;m“ .
; 460015
" 10 . 40012 )
LT - 600004 _
12 * 850010
13 430003 |
14 000315 ,
15 50003
10 000378 J
aoutss-m BROWN MAINS WIRE ASSY.
150039 * WIRE UL #1015 18GABRN |
2 180008 TERMINAL CRAMP
3 180039 TERMINAL CRIMP, 305316SF
4 0002 BROWN MAINS WIRE ASSY.
BOM# 61-2453 WHITE MAINS WIRE ASSY,
1 150042 WIRE UL # 1015 19GA WHT 2
2 100008 TERMINAL CRIMP 1
Y 180030 TERMINAL ERIMP, SOS316SF 1
4 000481 WHITE MAINS WIRE ASSY, 0
BOM $51-2484 BLUE MAINS WIRE ASSY.
~. 1 150032 WIRE UL # 1015 18GA BLU 2
2 ys0008 TERMINAL CRIMP 1
3 180039 TERMENAL CRIMP, S0536SF 1
4 000483 BLUE MAINS WIRE ASSY. 0

o R i s T
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