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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 fiekl. It the unit is still under wamanty, please
refer to Section 2.0.

2.0 WARRANTY

The SYNERGY MALIS Precision Bipolar Coagulator
{calalog no. 80-1167) is warranted for one (1) full year from
datadpurdme.'l'hecoagmatorisgummedto be free
from defects in both materals and workmanghip. Disas-
sembly, alteration, or repair performed by any parson not
authorized by Johnson & Johnson Professional, Inc., wilt
result in immediate loss of wamanty. A coagulator that is
under warranty should be retumed to Johnson & Johnson
Professional and will ba repaired or replaced without
charge lo the purchaser. THE ABOVE WAHRANTIES

ARE IN LIEU OF ALL OTHER WARRANTIES, EITHER
EXPRESS OR IMPLIED. Suitability for use of the device
for any surgical procedure shal be determined by the uses.
Johnson & Johnson Protessional shall not be Rable 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

gemmtorbyushgahrae—pmngbtwo—prongadap‘lenma
generator must be property grounded
andpaﬁent-safety.Grunﬁgreiabilitycmbeadﬂeved
only when connected to a receptacie marked "Hospital
Only” or *Hospital Grade.”

Befars tuming on the generator, verify that the supply
voRage selector is set to the appropriate voltage for the
electricat outiet. Chal!getheswplyvollagesalectnr,ﬂ

llyoumustmkeasigmmmmﬂnwpply
vohage.sudlhnrn100l120Vt0220-‘240Voperaﬂon.

two external fuses must be replaced. This must be done by
a qualified person.

Always replaco the system’s fusa with the appropriate type
and value fuse (see Technical Specifications).
Explosionhazard:dunolusshmepmemaotﬂammable
anesthetics.

Do not operate this coagulator near patient devices, such
aspmknm.Mamsemiﬁwtomdofrequemy(nF) -
interference. "
The unit should not be modified in any way by any user. .-

'--ilsglahg&mmnandhmebwerpowerra'quimm

Unatthorized modifications to the unit may cause itto
malfunction or fail in use.

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

Never immerse the SYNERGY generator in any fquid.

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 belore attempting to operata it.

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

Position the cables fo the forceps in such a way that
contact with the patient or other leads is avoided.
Atwaysdmkmaimepoweroord.bipolarcord,and
looipedalamhmctiomngpmpedybefomusingmaswﬁcal
procedure. Replace if necessary.

it Is recommended that the output power be set as low as
possblelorﬂphhendadptlpose. ]
It is recommended that insulated bipolar forceps be used

Customer Service, 1-800-225-0460. = Lo
. I the tips of the bipolar forceps come in contact with each
mmwmmmmmmmm her, or if the tips with coa Tho 7
Codman Repalr Service onal. Inc. coagulating will take place. ,! S
f;BzBaynm:suaet ' * - Lismit continuous power outpis to 20 seconds, with a 40-
second rest period. ‘ '
Philadeiphia, PA 19144 o Jsecodrestpedod o L 4
 Include with the unt a repalr order number, the sedal - 5.0 'FUNCTIONAL DESCRIPTIO s
_ nmnbuofﬂnegenaa!nnmdadetaﬂedwriﬁanc_l&scrpﬁon ANDINDICA‘I:O!!S P ;
| oftheproblem. - o " " 51 Product Descrption ;153
40 WARNINGSAND CAUTIONS . TheSYNERGY MALIS Precision Bipolar Coagulator
41 WARNINGS ~ . - . . - lcatalogno. 80-1187) includes: -
Do not attemgk to bypass the grounding prong on the The generator . -

A Single Footpedal (catalog no. B0-1162) for operating 3
the coagulation function (also available separately). 3¢

The following accessorles are available separately: 5%

MALIS bipoar non-insulated forceps contsult your Codman

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

imigation module with the SYNERGY -

generator) 80-1166

CODMAN® floorstand 801177

(designed to accommodate the o L
SYNERGY generator and the inigation moduls together) ' -
I bipolar coaguiation, the electrical difference s only nthe ™ -«2%i;

NUMBER:IFU-LCN-197322001
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Isolate the output of the bipolar generator froin ground as POWER SETTINGS
much as possible, so afl curront 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 the forceps to 0 o0
ground. 2 0.045
The current geometry is dependent upon the tip size and s 018
angle at which the tips meet, as well as the medium in
which they are immersed. If the forceps blades are virtually 6 0s
parallel, and the forceps are deep in saline, there will be 8 0.72 _
major shunting In the saiine. if the forceps are bowad o¢ 10 14
angled so the tips almost meet while the biades are still 5 16
weﬂseparated,thecune:ﬂﬂawwﬂlbemainlybehmenthe .
tips, with kittle shunting. 20 29
The lowest possible generator output impedance provides 25 51 !
the best maintenance of power ai the forceps tips with the 30 72
least decreass in coagulation due to shunting. 5 02
5.2 Generator Controls (refer to Figure 1} 40 15
A. Power Switch 45 140
Tumns the power supplied to the generator on and off. 50 16.8
B. Power Sefting Control Switch ;': ;:h;-
Increases and decreases the power setting for coagulation. 80 258
€. Tone Volume Control 20 252
Increases and decreases the volume of the oulput tone. 100
The tone indicates that coagulation power Is being defiv- 110 )
arad 1o the bipolar output jacks. 20 ?
53 Footpedal Controls (not shown) 1
Coagulation power is delivered to the forceps when 140
foolpedat Is depressed. . ;

: Fa

54 Indicators (refer to Figure 1} :
D. Bipolar Output Light Emitting Diode (LED) . e b wE
; 55 nections (refer to 1

~delivered o the bipolar outpatjacks. - BRlar PRI o e
E. . Bipolar Power Setting Display Window - - . - .- Coagulation output power is delivered from these Jacks.

Displays the power setting for coagulation in Malis units. thesejacks. - © . -
-The following power settings are avallable.

singlo footpedal {catalog no. 80-1162).
H. Power Entry Connector

This receptacle accapts the three-prong power cord plug.

L Fuse Holder ’ ST
Two fuse boiders are located behind the removable panel .’
above the power entry connector. SeqTed'micaISpedﬂca—

J. Supply Yoltage Selector ’ S
The selector Indicales the supply voltage seiting of the o
generator. The selecior must be set to the commact voltage

for the electrical outiet being used. .

I R e Y SR e T T TR
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6.0 SETTING THE SUPPLY VOLTAGE
Verﬂymaltheseiﬂngshownonmesuppiyvohageseleclor
is appropriate for the electrical outlot. if not, change the
setting as outlined below.

To change the supply vollage setting, use a tool, suchasa
screwdriver and proceed as [ollows:

Step Action
1.  Pry down the top edge of the panel.
2 Gently puli the two fuse holders out and
compietely ramove them.
3. Pry out the voltage selection drum.
4. Tum the drum and reinsert it so the appropriate
power selting will appear in the window.
5. Reinser the fuse holders 5o the arrows match
tha amows on the inside of the panel.

6. Snap the panal back into position.
WARNING: Always replace the system's fuse with the

appropﬂatelypeandvaluemse(seeTechnlcal Specifi-
cations).

7.0 TECHNICAL DESCRIPTION
7.4 Printed Clrcuit Boards (PCBs)

. 7.1.1 Display Board
The Display Board consists
numeric Light Emiﬂng Dlode ({LED) displays
asingla LED
& rotary switch
an output tone generator, and
tone volume control.
7.1.2Maln Board

The Main Board coaslsts of:
o & controlier section.
" arighvollagapmrsmplysedlon
© 7" anHF ampiifier section, and )
. a low voltage power supply section.
7.1.21 Controller Section
The controller section consists of:
an 8-bit RCA/HARRIS 1805 microprocessor
clocks- :
timers T
clock synchronizer, and
inpl.nlompul(IIO)eonb'ol(N-hos).
7122 High Voltage Power Supply Section
The high voltage power supply section consists of a
swilching high voltage power supply.
7.4.2.3 RF Power Amplifier Section

The RF power ampfifier section consists of:
a push-pult RF ariplifler
coagulation waveform generator
short circuit detection, and
AF oultput filter.
7.1.24 Low Voltage Power Supply Section

- Thebwvdhgepowersnpplysecﬁonmstsohs’oland
+15V regulated supplies, a ground interface, and a
foptpethlimerface

-y

FRAL

T 7223 Memory

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

7.2.1Display Board
7.21.1 Front Panel Numeric LEDs

LED200 through LED202 are driven by 13200 through
U202, respectively. Duta from the 8-bit data bus are latched
into U200-U202 from control signals supplied by U203. The
latched information s decoded (hexadecimal to 7 seg-
ments) and drives the numeric LED displays.

Steering logic, consisting of 1203, suppkes controt 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.

7.21.2 Front Panel Single LEDs

TheOUTLEDsignalmmsonmegmenbpolamtuputLED
when RF oulput power is requested. The SCLED signal .-, -
tums on the reduced power LED when thereisashort _ = *. = .7
mltcondiﬁonathmmﬂnoredumdpowerLEDh
used for test puposes only and is nol visble extemally. .

7213 Front Panel Swiich

ThePWRUPandPWRDNsigla!sarepmdlmdbytho :
power setting rotary switch, Saoo.masesignalshdme IN

mmmmmmhmmm i ;J.

- 16-bhmemoryaddmssmg(64l()andappropﬂab :
timing indicators (TPA, TPB, MRDA, MFIW\)
8-device VO selection (N-ines)
4mamalflag—lhehpth(EFltoEF4)

An N-ine decoder, U105, provides one-af—dytoperaﬂon ‘S
of O devices (N1 to N7). Lo

The memory circult has fully demultiplexed 16-bit address-
ing to allow 64K-bytes of data. E-
Memaory consists of:

one 27128 EPROM (16K-bytes)

one 2804 (512 x 8) EEPROM, and

64-byte RAM in the microprocessor.
Uppera-bned&m(ol lﬁbits)ocwrsdnmme'ﬁmmg i
Pulse A (TPA) period, and Is latched Into U110 and U111, %
U1008 provides enabling/disabling signals 1o all m}g‘: PR
mmorydavbesbavmd mritldhgmm

W ‘vn_gl'-,.'-&- "'w"r

“DATE PRINTED:5/1 172006 80948 AM.
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7.22.4 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 025 Hz in divide-by-two steps. Approxi-
mamlytanlapsmusedbydevicmmmenuhboard.

7225 Watchdog Timer

The watchdog timer, U106, provides a reset pulse to the
" microprocessor when one of the following occurs:

power up, of
no signal to U106, pin 6, walchdog input (WD) within
1 to 2.5 seconds, continually.
ThgmrdsagahstunitmlfurMQduehnicropm-
cesprhang-upsandtermoralylawwpplyvoltage
cﬂﬂm‘ "s-
7226 Clock Synchronizer
Themk:ropmcassorimemaldockdlviderbsymhmrizad
with the extemnal clock generatoe. A fiip-flop, U10BA, whase
oupmchangesonlywiﬂlarislngdodwdgeonmeclock
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 timer signals a “clear”
to both the synchro circuit (U108A) and the microproces-
sov, the rising edges of bath the 4-MHz and 500-kHz clocks
are aligned and the microprocessor starts running synchro-
nously with the master clock genarator.
© 7227 Select Out

Data to be output from the 8-bit data bus are latched into
U120 when tha N5, MRD, and TPB signals are synchro-
. .7228 Selestin - T - . .
. Data to be input to tha B-bit data bus are transmited

* 7 synchronous. 3% T
7229 Tone Generator e

The tone generator consists of L00D, which NANDs 244
Hz with FTPDON to output TONEOUT, which is sent to the
display board. Whenever there is no fooipedal activity,
TONEOUT goes high and the tone Is squelched.

7.22.10 Display Board Connector ' R

This connector allows power and control signals to be
bacic and forth from the main board to the display board.

72211 Digital-to-Analog Converter (DAC)

The DAC takes information from the 8-bit data bus and
converts 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 applied to
the DAC. HEX data are loaded into the DAC when the N4
and MROA signals are synchronous. The value of the 4.75
VDC reference output from the DAC will be (N/256} * {4.75
VDG, with N = hexadecimal value irput to DAC.
7.22.12 Randomizer Control

- _ While psuedo-randomization data {necessary for coagula-
tion) are primarily maintained by a data table in the
EPROM and controlled by the microprocessor, LH26
assists the microprocessor by providing delays not
ctherwise obtainable by the microprocessor itsell. When

T IS TN Loams AT S WA SN LR S T Y -

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

; through U114 and UT15 when the N and MWR signals aro

N7 is asserted, data from the 8-bl data bus are loaded into
an 8-bit binary down-cotinter, 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) {8.g.: hex 10 = 10 ps, 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 coagulalion waveform generator consists of two 8-bit
shift registers, U124 and U125, wired together to form a
16-hit word. After receiving a start pulse to the Shiftload
input (pin 15) from the randomizer control, U124 and U125
output pulses from pin 13 at a 0.5 pis rate (due to a 2-MHz
signal {o the clock input). The logic level of the output
pulsesisdetemlinedbymoﬁxedmls(.ﬁhwghﬂ)ol
U124 and U125. The final digital waveform s used by the
RF power ampiifier to form a damped coagulation wave-
shape. Timing is as follows:

a 2.0pslow e. 1.0pslow

b. 0.5 ps high 1. 1.5 pshigh

¢. 1.5psiow g 05uslow

d. 1.0 ps high .
7.2.2.14 8-MHz Shifter -
The on waveform requires that the base fre-

quency of 1 MHz be shifted approximately + 4%. Thabase - - .
waveform is synthesized with a phase-locked-loop (PLL),” - . -
U123, whose voltage controlied oscillator (VCO) outputis “* -

8 MHz. The 8 MHz from the VCO Is divided
down by U127 and fed back to one reference input of the -
PLL The second reference input is conriected 1o a 62.5- ...

4684 clack, the output

* % 4%7st a’change

sy She -

require a 1-MHz signal. However, due to the tum off delay
nature of FETs, a somewhat shorter duty cycle
(37% on, 63% off) is required to prevent both halves of the
bridge from tuming on at the same time and reducing LT
efficiency. Eight MHz from the 8-MHz shiftor circuitls
mmﬁaﬂydvldedbytwoltwou@UiOBB.UﬁM.'and ..
U128B to 1 MHz. The outputs of L108B and U128Aare
ANDed together twough U103D and delayed through *
U070 and U107E. They are combined {ORed) with the
1 MHz and 1 MH2\ outputs of U128B through U121A and °
U121C to form two 37% duty cycle waveforms, QIMHz
and QA\MHz. The Q1MHz and Q\IMBz rising edges are
shifted 180" from each other for proper RF bridge amplifier

723 WMain Board - High Volage Power Supply Section

The ful wave bridge diode, DB100, converts the 160 VAC .
from T400 (P105) to DC voltage. AT100 provides inrush -
current imiting. R119 provides a shorter discharge time for

G144 when K100 is de-energized. High voltage DC 5%

Ty
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U142 is the pulse width modulation (PWM) controfler.
when FTPON goes high, it tums on U142, which sends
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
voltaga is chopped by Q101 and filtened by L104 and C140
to generate the REGHYV signal.
U135AmdU1358amtsadtoimpleﬂwruﬂuDAC
reference control. The error ampiifier inside U142 is set to
keep its two inputs at 5.1 V. One inpit is tied to 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
REGHYV. This results in an output voitage proportional to

- DAGOUT.

Overcurrent proteciion is incorporated by sensing the main
er 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
controtler, U142, shuts down for a fixed period of time,
thereby lowering REGHV. )
U136A provides overvoltage protection by comparing the
mgt:!atadDCleage.HEGH\l.wﬂhavohagomfem.lf
the REGHV voltage is close o the voitage reference,
OVMONI goes low and signals the microprocessor to shut
down. Two conditions that could cause this to happen are
0101 shorting out and U142 malfunclioning.

7.2.4° Main Board - RF Amplifier Section
7.24.1 Coagulation Waveform Generation ;

DC voltage to power the RF push-pull amplifier is con-

trolled by the coagulation waveform signal driving Q108.
When coagulating, the coagulation waveform signal (see
dascription in Main Board - Controller Section) modulates

" the voltage supplied by the high vottage power supply. The

modulated DG voltage Is filtered by L100 and G162 into a
decaying DC voltage waveform, thus forming the damped
sinusoidal signal through the RF push-pull ampiifier, Cut-off
of DC voltage is provided by U140 and the PWRDIS signal
under conditions of short circult at the forceps.

7.24.2 Push-Pull Amplifies
U141, U144, Q106, and Q107 make up the RF push-pull

amplifier. The two transistors, G106 and G107, are driven

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 cycle. The
drive signals are /1 MHz and Q\IMHz (see Section _
7.2.2.15). :

7.2.43 RF Output

The RF output transformer, T100, provides an isolated
unputhﬂmfmeeps.Coag\!aﬁonmisemn\ngmvided
by a low pass fiker consisting of L101, L102, 1103, C168,
and C169. The coagulation noise filter also provides proper
matching between RF output transformer T100, the forceps
cord, and biological loading at the forceps. A capacitive DG
block, G171, Is inserted between the RF output fransformer
and the catheter electrodes to lim DG circulatory current
that occurs during coagulation 1o prevent muscle tissue
reaction.

7.2.4.4 Short Circuit Detection and Control

Gurrent through the forceps Is sensed by R156. The sense

g AN ™ T AR A A T R R G SR A I e
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current, in the form of a small voltage, is rectified, fitered,
and detected by opto-isolator U109 when the threshold Is
exceeded. The output of U109 causes the one-shot fimer in
U131B 1o operate at 100 mllisecond (ms) intervals as long
as excessiva short cireuit current is present. The output of
U131B forms the signal PWRDIS. During the 100-ms
petiod, vottage to the RF push-pull amplifier is cut off. At the
end of the 100-ms period, AF power is restored 1o test
again for a short circuit condition. This cycle continues unti
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 destraying the RF power amplifier and
forceps.

7.25 Main Board - Low Voltage Power Supply Section

7251 Low Voltage Supply

The low voltage power supply supplies +5 VDC (reguiated)
and +15 VOC (regulated).

7.252 Earth to Signal Ground Interface

‘The DC grounding system consists of G151, C153, and
R142 between earth and signal ground.

7253 Footpedal Interlace

The FTSWPW signal is sent back to the controBier section

of the Main Board to enable output power.

7.3 Master List of Board Signals
1-Hz signal; 76% on (low), 25% off (high) .
Digkal signat to RF amplifier representing the coagutation n
wavelomn R

4.75 VDC relerance vohage from digil 10 anaiog converier
©AC) S

. Highgoing signal that tmma on a deckmal point in dispisy

> when cafbraing unkt Lo L o r ARRET L
- High-gotng signal from randomizer to extsmol fleg 1 gt~

.2 on microprOCESEoF ¢ Gl -~ , ear

" Lowgoing signel el enablés fackory bur-n
High-golng signat from VO indicating depression of the
foolpada . K ot

Lw-geing signsl 10 VO Indicaling 1he depression of
footpodal .

Maln Bosrd

Curont sansa that shuts down power supply during
oveecument condhions .

8-Bit Memory accass bus

intemal 64-byte RAM

High-going signal from micropfocessor indicating 2 mamory
read function )

High-going signal from microprocessor indicating a mermory
write function ]

Low-guing signel ko VO indicating unreguiated high vokage
DC ta prasant in the high voltage powes supply

Oulput select for dispiays.on the display baard
o;m?hndoac

Vossecasget

Output select of randomizar controfier

Low-gokg signal Indicating ousput power thak acthates the

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

BUNK

COAGWVIM

DACREF

DACOUT nnsmmmmnﬂhmgﬁ.@ff'_t,
060-7)

oP

EFt

FIEST

Mwmmm@nmdm Sl
voltzge mein relay, locatad in e power supply secion of . - -,

Low-going signa! to microprocessor indicating selection of -
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PYWRON

QiMHz
QNIMHZ
REGHV

RLYDLY

SCRES1A

SCRES1B

3

3

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

High-going eignad from output of short circull delectors K
cisable RF output

Control signal 10 YO indicating rotation of the power setting
switch

Contrt signal te YO Indicating rotation of the power satting
swilch

nuu1mmmamwm¢ny:ydo
Same a5 QIMHEZ, but 1807 out of phase

2 10 160 VOC signal from high voltage power supply to RF
ampifier

High-galng sigral, shar datay, to control high volaga ralay
signal indicating & shont circult condiion that
activates the raduced pawer LED

Short clecult curant hrough R158 & input of shart ciroult
datecior

Short circuit cument through R158 1 input of shoit clrcult
detecior ]
High-going signal used 10 tost tha raduced power LED
during star-up
Low-going 244-Hz signal indicating dapression of
footpectal

mmmmwm
of high ceder memoary address byles
Wwﬂmmﬂmmm
of low order memory address bytes

7.4 Test Points

N'netestpombmavailablalofacilﬂale&oubl&shootmg.
All test points are easily accessed on the Main Board at
P101 (Figure 3). Activate test functions by grounding the
appropyiate pin (momentarily or constantly, refer to each
soction for details). Note that some test points provide dual
function capability.

74.1 Pin #1 Display TestiCalibrate Enable2
Momentarily grounding this pin provides a complete
sequential test of all LEDs and numerlc LEDs. Galibrate
Enable2, along with pin #3, enables the power cabbration
moda (refer to 7.4.3).

7.4.2 Pin #2 Sound Test

Momenlarﬂygmtmdngmisphprovidesamdmeoulpm
tone buzzer.

74.3 Pin #3 Calibmte Enablel

Gm\dingﬂispin.alongwihphﬂ.enables‘mecalibm-
tion function by displaying a three-digit number in the
bipolar power setiing display window when the footpedal is
depressed. Refer to Section 7.6, Calibration, brdetails.
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 occus during first time -
powsr-up with a blank EEPROM, or when the EEPROM
malfunctions. When momentanly grounded, the unit will -
reprogram the EEPROM. The bipolar power setting display

[ t

]
]

i
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window wik display data being transferred. When finished,
the generator will reinitiakize (assuming no EEPROM
problems). With an ervor 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 is available for factory use only.

7.45 Pin #5 DAC Reference

This is a voltmeter test point. The DAC reference voltage
should be 4.75 VDC, 1 0.05 volts.

745 Pin #6 DAC Output

This Is a voltmeler test point for the DAC output voltages.
When in the calibrate mode, this voltage can be compared
aminstmadisplayedDACvaknstwnlnlhebipolar
powersatﬁngdsplaywhdow.ﬂwDACwlpttvonage
should be [DAC display/255][DAC reference voltage].

747 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 avaiable for factory use only.
7.4.8 Pin #3 NOHY Bypass
Grounding this pin alows operation of the generator with
the high voltage power supply plug P105 unplugged. This
test point should be ungrounded for nosrmal operation with
] pll:ngﬁ‘conneded.
749 Pin #9 Ground :
"I'hi!spin\';anben.f-edtogrou'n:lotherpimonP1t)l.l
* 7.5 Operational Performance

The coaguiator may be tested for operational performance
ushgso-ou'nnon-ﬁndwteﬂbadsmmRFanmer
or equivalent electrosurgical analyzer. Atest setupis -
shown In Figure 4; typical values for each power setling are

" shown In the table below. NOTE: these are typical values; ',
" * output power may vary depending on the line vofiage, test .~

Jead langths, load resistor tolerances, and mefer accuracy. .
Theistedvabes'mouninedwhgw-mmwads.
When testing the generator, use 18-inch test leads or lead

bm&nasdosetoiﬁhdmaspo@e. :

g g e . e P

Use a 50-ohm 100-watt
non-inguctive resisior,

tize leads 18 in.%ong.

AF Ammetsr (0-1 amps)

Figure 4. Test Set Up

STATUS:

Production

Typical Output vs Power Setting Coag Output -

- posttions 2 and 4, which Is 1 10 mA. Output powet JERSSIER
1-tolunneehim§;neptf0fposﬂbns:2grp§4,

| Any one of the coagulator's 23 power output settings may
. calibration value {as stored in memory) associated with

_ 12 steps from the original factory settings. - . -~ -

into 50 ohms using 18-In. leads
{For reterence onty)
Power Seting Ouiput 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
8 0.12 072
10 0.15 1.1
15 0.18 16
20 024 29
25 032 51
20 0.38 72
35 0.43 92
40 0.48 15 ’
“ 053 140
50 0.58 16.8 .
60 0.82 192 SR
70 0.66 218
80 0.69
80 0.7 -
100 076
110 “0.80
120 _ o84
4% 089" * .
GE180 E L 00 B e S0

ls«_nl-'mw. -
7.6 Calibration IR

becammadmmuyhyd\angmgmwmc_‘ﬁ

each setting. DAC value adjustments may be performed - :
with the coagulator in the calibration mode.

The callbration mode may be invoked by first
pins #1 and #3 of P101 (refer to Section 7.4.3). Pin#3 |
should be grounded first so that the display test does not .
run. With these pins grounded, the decimal point will Eght
up in the bipolar power setting display window fo indicate
calibration mode. When the foolpedal is pressed, three - -,
numbers will appear in the bipolar power seiting display - 1
window. This number is the setting’s target DAC calibration -
value. The DAC may be increased or decreased by tuming”™ - """~
the power selting switch up or down WHILE THE .., =5 ;
FOOTPEDAL IS DEPRESSED. Tuming the power setting -
switch when the footpedal is NOT depressed will simply .. -
chm\geme'pwmmlﬁig.ndﬂnmcm.Asas'ai_‘e!y'{%. ;
precaution, DAC settings may be changed by no more than

NUMBER:IFU-LCN-197322001
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The cutput power associated with a setting’s new target
DAG valve may be confirmed by measuring the unit's
output current or power, as described in Section 7.5,
Operational Performance.

If ervors occur during calibration, ar i the user wishes to

mmmaoddnallactory-setDACtargats,mmﬁy
ground pin #4 of P101 (while in the cafibrate mode) to

 reload the standard DAC calkbmation vakies.

When callbration is complete, unground pins #1 and #3 1o
take &t out of calfbrate mode. The unit will reinitialize to a
Malis unit setting of 0 and the decimal point witt tum off.
7.7 Technical Specifications

Power Requirements
100 + 10% VAC with “100" selected on the supply voltage

selector

120 £ 109 VAGC 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 Walts

. Fuses

Externat Fuses

For 100 or 120 VAC operation: Two 2.0 Amp Type T (MDL)
{250 VAC)

For 220 or 240 VAC operation: Two 1.25Amp Type T
{MDL) (250 VAC)

Intemal Fuses

1.5 Amp, 250 YAC SLC-BLO (3AG) (F100)

1.26 Amp, 250 VAC FAST-BLO (AGC-1 1/4) (F101)

7.3 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 Curent

Less than 10 pA with power ON or OFF, polarity normal or
reversed, with ground open or connectad.

Output Waveform

Damped aperiodic, centered at 1 MHz.
Output Power Range

0-50 Watts into 50-ohm non-inductive resistor Joad.
Cutput Selting Indicators

Visual: three-digit indicator

Pawer 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 }
538 Hx 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) .

* Unit does not operats’ E.anf_(so"'—i.- e T T e
b. Loose wire at power cord plug
¢. No power at wal outiet

Low power cutput a. Low line voltage :
- b. Incorrect wst load
¢. Intemal calibration changa
Emmuic power output &Looseor:lﬂyé&maelms
b. Intermittent break in
No power output Broken wire in forceps cord
Bxcessive leakage current Shorked cutput wansformer
Excessive power oulput Intamal calibralion change

Blown intemal fuse

NUMBER:IFU-LCN-197322001
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8.0 MAINTENANCE

8.1 Bipolar Forceps

Proper care and maintenance of the bipolar forceps are
essontial 10 efficlent coaguiation. Remove coagulum
deposﬂsasoﬂenasnwdedtokeepwoﬂdngsmiaces
clean, This will ensure the flow of current between the
forceps tips. If the tips become pitted or misaligned, return
the forceps to Johnson & Johnson Professional for repair
of replacement.

8.2 Bipolar Cord

t ow or ematic perfformance 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 ebrasive cloth to
gemlydeanandbﬁyﬂenplugsudaoes.lnspedtrmbipolar
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 internmit-
1ent 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 sufficlent slack
to prevent stress on tha 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

N powafplugadwters.ormmpomrwdsmm _
SYNERGY coagulator. Before each use, visually inspact o
lhepowerootdmdpluglorh‘ayodorbrokmiralaﬂon.ﬂ ; o T
necessary, replace the power cord with the same type,
length, gauge, and insulation. ) :
9.0 ROUTINECLEANING .~ = =
Clean the generator cabinet with a damp cloth or sponge.
Use alcohol or mitd cleaning solutions to remove stains or
adhesives that stick to the cabinet.
DO NQT immerse the generator in any Equid. Subjecting
the generalor to excessive moisture may damage the

10.0 STERILIZATION
. NeversteﬁﬁzaﬂaeSYNEHGY_ooagdatororbotpedaL

™ MALIS |s a trademark of Lecnard |. Malis, M.D.

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

© CODMAMN 1s a registered trademark of Johnson & Jotmison
Profassional, Inc.

=

DATE PRINTED:5/11/2006 809:48 AM

ST T e

NUMBER:IFU-LCN-197322001




REV:A

27188 STATUS:Production

NUMBER:IFU-LCN-197322001

11.0 PARTS LIST

FIND ¥ PART NO. {TEM DESCRIPTION

QTY/BILL

BOMI51-1383 SINGLE FOOTSWITCH
250020

1 FQOTSWITCH - PCARRY

2 150023 CABLE SHIELOED 2 COND

3 170119 CONNECTOR, 4 PIN, NCAMX
J14

4 180024 TERMINAL RING INSULATED

] 180008 TERMINAL CRIMP

L] 486003 POLY CABLE TIE, BEADED

7 6850079 81 4002 POLY BAG

8 000114 SINGLE FTSWITCH, CMC-2-PCARR

BOMSE 51-2063PWR CORD ASSY

1 150044 10 180 SJT BLK HOSP PLUG

2 460101 LABEL, SERWCONTSDATE CODE

3 0onats ASSY, PWR CORD, MOD# 4087 ,BSCM

BOME 51-2218 DISPLAY BD ASSY

1 290047 FAB., MAIN 80., CMC-3-PC

2 070048 CAP, ELEC ALUM 22F 20%. 16V AL
C205

3 060026 CAP MONLY CER, .1MF 10% SOV
C200,C201 C2

4 070040 CAP ELEC ALUM,100mF,15V,AL
c203

5 060070 CAP POLY FILM, .047mfF 20%, 100V
c24 -

L 100010 LED GREEN RECTANGULAR
D200

7 100001 LED MV.57124 RED

) D2o R

8 520014 SPACER, LED, 0.14
FORFIND #8.T

8 130006 LED DISPLAY 7 SEGMENT YELLOW -
LED200,LED20M LED202

:
a
§

P FORFINDOM . Blngmi 5T e F
" 000369 _ DISP BD CABLE ASSY., meacv ﬁ- LA
12 020014 . RES NETWORK 30 OHMS X 7 . Tooat o
RN200,RN201 RN : Delto:
13 010065 nzscreaoomssmuw . _
W . R200 .
14 010018 nescFuKomssmmv .
R201.R202 .
15 __ otogs RES CF 47K OHMS S% 1/4W
R203
6 010029 . RES CF 10 OHMS 5% 1/4W -
R204
7 010069 RES CF 100 OHMS 5% 14W
~ R205R206
18 010048 assCFmomsssum -
19 300003 smn‘n.som.ozw
20 250038 swrrcu_normv ENCODED
5200 .
21 120003 INT. CIR. MC145118CP ONLY
U200,U201 U202
2 120063 INT. CIR. TAHCOOAP
U203
n 120034 INT. CIR. LM306N-4
U204

e~
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FIND # PART NO. ITEM DESCRIPTION QTYMBILL
24 030025 RES VARIABLE 25K 1
: VR200
= 500029 SCREW, MACH, STL 440X14 P
FOR FIND #19
2 510001 NUT, KEPS, 440 THD STL. ZINC 4
FOR FIND #19
o 150014 WIRE UL# 1007 HK-UP 22GA BLK 025
FOR FIND #19
28 150014 WIRE UL# 1007 HK-UP 22GA YEL 025
FOR FIND #19
2 480009 LABEL, #303-LE10 1
20 400101 LABEL SERICONTS/DATE CODE 1
3 000346 DASPLAY BO ASSY, CMC-3-PC 0
aomsi-zzn PWR ENTRY CONN ASSY |
170143 memmcomc*roa 1 |
2 150032 wws HOOK-UP, 18 AWG, 1015,BLUE 0.08
3 180020 TERMSNAL CRIMP SOS316SF 3
J402, FOR FIND #2
4 150021 WIRE ULS 1015 13GA BLK 05
5 150033 WIRE UL# 1015 18GA GRN/YEL 025
8 540005 LLIG TERMINAL-#6 HOLEINT TEETH 1
FOR FIND #5
7 160003 TUBING, SHRINK, FIT221.318 : 0.25
! 150031 WIRE ULS 1015 18GA BRN 0.08
g 000379 PWR ENTRY CONN ASSY., : 0
BOME 51-2218 MAIN BD ASSY
1 300047 FAB., MAIN BD., SYNERGY 0s
2 080001 CAP NETWORK, Q.01MF 1
CN100
3 060015 . CAP CER DISC,120PF 5% NPO 100V - -3
. C101,C100C128 :
4 080013 CAP CER DISC, 22PF 5% NPO SOV ) )
- .o R c1 oo ST .
5 os0028 CAP MONLY CER, .1MF 10% SO0V T T o t
. CIMCIZCIZEIN, - TR . :
I CIRCIOCINCIT, L et S
A mﬁ.ctﬂ.mamn E REREE
e CIBT,CI84CIRCIRT, < T cin _
 C178-C181, CIBB,CIBT,C183 . - - .
s 070027 CAP DIPD TANT, 220 10% 16V 1
B o by
7 o70048  CAP DIFD TANT, 2.20F, 10%,18V - 4
. CI4CIECISBCITO
s 080031 CAPMONLYCER, 01MF 5
C125.C127.0131,.C122.019
9 013 - CAPDIPDTANT, IMF, 20%, 25V 1
c1o - :
10 080030 CAP MONLY CER.1.0MF-NO SUBSTL B l
CINCIMCIN.CI54,
T C188,C183.C185.C101 : , o
1" 000004  CAPCER DISC,.01IMF 1KV s - EEE
C130,C151.C19 _ S
12 080008 c?; POLVESTER, .15MF,10%, 400V 1 : |
G ‘
1" 080068 CAP POLYPROP, 10MF, 10%, 200V 1
c140
14 070045 gﬁ' ELEC ALUM, 100MF 20% 300V 1 I
. 1
15 o70047 CAP, ELEC, 470mF, 350V : 1
C144

AL AL 'W"A mwvmm

T O s AM
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FIND #
16

ITEM DESCRIPTION QTY/BILL

g::s DIPD MICA, 200PF, 5% 500V 4
GAP. MONO CER. 3300PF 5% 50V
c1e
CAP. MONO CER. 820PF 5% 50V
c14
ca;o POLYESTER, .0E2MF, 5%, 100V
ct
CAP. MONO CER. Z70PF 5% 200V
C152.0180,6192
CAP POLYPROP FILM O4TNF 1.2KV
c182,617
POLYPROPYLENE FILM 0.0012 MF
C163,C169
CAP DIP'D TANT, 4.7MF 35V RL
CI72C173
DIPPED MICA CAP, 560 PF 2KV 1
C174
CAP MONLY CER, 01MF _ 2
C182C17S
CAP ALUM ELEC. 2200MF 16V 1
cis4
gﬁs ELEC ALUM, £700MF 35V RL '
000036 BRIDGE RECT., 6A, 400V s B
DB100 . o
00028 BRIDGE RECT.2A.400V ;
DB101,D8102
100005 . DIODE 1N#148
00034
00032
00003

17
18

b b

18

-t

N
NN W

B

THNTETIRE

g 8 B ¥ B R

D100,0102,0107,0108,D111,
P13 D14, D115.0018,0117
DIODE, 1A, 800V

7]
=3
Iy

smm C o -1:..:U85-N050.,1-1mmm
- “'.FUSE.wA.:sw rasr-’aw

K100
T 100027 " LEDREDT-1 %4
- . LEMoo .
310000 - PAWRIND ASSY, TAuM
L100 . ’
0024 TOROID INDCTR ASSY, umu
TR
o5 mommkssv '.'?M
310020 mzcm SWTCH ASSY., CNIC-3-PC
170118 g%l‘ﬂ.. HEADER,9CIR. . 1
t .
170085 CONN., HEADER, 2 CIR. 1
P102 :
170093 CONN._, HEADER, 3CIR. . 1 ’ -
P10a . , R

58 8 4 4.8 ¢ 48

2

YRR N
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CLCRUS L ot e nRTE L h
_.,mwmmmasw
*“RUS
T RES FP MO, somsasu

- R128

FIND # PARTNO.
a 170006
] 170082
Y 170124
50 110015
51 110004
s2 020013
53 010006
54 010019
55 010018
58 010015
57 010018
58 010029
59 010017

- e 010062
at 010083
62 010084
<] 010170
o4 010153
& 010157

e owm

2 onorss
68 o117t
L 10160
70 <. ownTy
n 010165
n 010146
7 010183
i 010162
L 010144
L 010161
” 010169

~.
L o e s e s

THERMIS NTC INRUSH CUR LIMITER
RT100

RES CF 10 MEGOHMS 5% 1/4W
R100

RES CF 47K OHMS 5% 114W
R101,R111

RES CF 27K OHMS 5% 124W
RICZRIIZRIN0

RES CF 10K OHMS 5% 1/4W
RIOCLR10GR1ISRIZZRI,
RISJ,R14,RI4T RIS R10

RES CF 10 OHMS 5% 1/4W -
R104,R146,R152

RES CF 22K OHMS 5% 14w
JRI07

RES CF 3K OHMS 5% 1/4W

R108

RES MF 40.9 OHMS 1% 144w

R100

RES MF 1.02K OHMS 1% 1/4W
R110

:ffacrmoms.s%.m

RES. CF, 51 OHI, 14W, 5%

RIT4 - .- s
.Rescl-'asoms,asm

RUT

RESOCICK.SI.M

R119

RESWIREWOUNDSJOIIIS 5*.1\"
R12 -

RES, CF, WOO'II.‘UM“

RES CF, 10.2K OHMS, 1%, uaw

R

RES. MF, 174K OHM 1W 1% _
R124 -

RES CF, 10.0K OHMS, 1%, 1MW .
RI2S

RES CF, 0.76K OHMS, 1%, 14W

R126

RES. MF, 450K OM 14W 1%

RIZT.RI28R1N

RES CF, 5.49K OHMS, 1%, 144W

R12

RES CF, 470K OHMS, 5%, 14w

R134

DATE PRINTED:5/11/2006 8:09:48 AM
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FIND # PART NO. ITEM DESCRIPTION QTY/BILL
78 0055 RES CF 1.07K OHMS, 1% 1/4W 1 .
RIS '
7% 010027 RES CF 2.7K OHMS 5% 1/4W 1 -
i R1M
80 010100 RES CF 5.1 GHMS 5% 1/4W S |
17
a 010156 RES CF G.19K OHMS, 1% 140 1
R138
52 72 RES CF 560 OHMS, 5% 1/2W 1
R13
<] 010065 RES CARB FILM 680 OHMS, 5% 1/4 1 :
R140 :
. 010103 RES CF 1 MEGOHM, 5%, 1W 1 |
RiL2
2 010067 RES CF 1.3K OHMS 5% 114W : 1
R150 .
o8 o10ms RES CF 47K OHMS 5% 1/8N 2 !
RI82R151
o7 Di0D14 RES CF 1K OHMS 5% 1/4W 1
R154
&8 010130 RES. 10 OHM, 5% 15W 1
R1S5
] 010061 RES FP MO 1.5 OHMS 5% 5W .
- R158
90 010020 gfscnromssmm
s7
ot 010048 RES CF 330 OHMS 5% 14W
RiS8
2 170064 TEST POINT
' TP100-TP104,TP108-TPH 11, TP113
3 300084 RF OUTPUT XFORMER ASSY.
T100
94 300031 CUR SENSE XFORMER, CMC-Il .
o
- s * 120083 IHT. CIR. 74HCO0AP
.90 120064 INT, CIR. 4HCADACAP
- T, N1} - S
R 120065 - . . . INT.CIR.74HCOSAP = .
wol D A 11T TV T 4 _
-7 k08 120058 7+~ INT. CIR. CDP180SACE SRR I
%9 120009 " INT. CIR. CDP4853CE
) (T3 . )
100 120061 . INT.CIR. TMER MAXS9GGPA
: ’ uos - .
10% 120071 INT. CIR. 74HC14AP
.- 137 /4
102 120080 . WNT.CIR. 74HCT4AP
T wosuzs
103 120053 INT. CIR. HCPL2200
)
104 120008 - INT. CIR. CO4042BE
US40,U111,U20 -
105 120042 INT. CIR. EPROM 27128A 2503
U2
108 120045 INT. CiRt. EEPROM X2804CP-20
U113
107 120088 INT CIR. CDH0BSBE, HARRIS ONLY
W4 U415
108 120051 INT. CIR. CD4C107RE : 1 i
ui4s - i
100 120097 INT. CIR. IR2110 ’ 2
Ut19140 -
~,
;v-t-b:u::;,m---'. q-u--r %n:ﬁ%arjﬁ:‘-;”m—rﬁ*..-‘.ﬁf .

DAT PRINTED:5/11/2006 8:09:48 AM
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FIND # PART NO. TTEM DESCRIPTION QTYBILL
110 120070 INT. CIR. 74HCRAP 1
: U121
111 120050 u"17 CIR. T4HCADBAN 1
Pe
"2 120088 INT. CIR. 74HC180AP 2
n2402s
13 120067 INT. CIR. T4HCA0103AP 2
N8\
14 120082 REGULATOR 5V, LP2OSOACZ-S.0 3
U129
us 120020 INT. CIR. DACOSI2LCN 1
0
118 120074 INT. CIR. CO74HCI1Z3 1 .
e
4 120012 INY. CIR. 4N37 1
U134
18 120101 INT CIR., TLCZT2CP 1
utss
19 120083 INT CIR. LM3G3N 1
NE") .
120 120072 INT. CIR, TCAL20CPA 2
U141,U144 .
b 120100 INT GIR., UCIBZIAN 1 |
Y i
2 120073 1
1 000018 |
124 350002
125 570008 |
128 180029 1
127
128 510003 |
2 so0ss . '
130 . - 510002 '
C1m " 000367 !
122 500021
1= 53000 |
134 -~ 100018
15 190009 '
138 1p0010
137 190011
138 100004 I
1% 190002
140 190005
141 190003 '
12 480005
19 480060 LABEL, #303LE10 1
FOR FIND #1
144 480100 LABEL, $4-PW10F 1
FOR FIND #1 he
145 560030 SYNERGY,SOFTWARE, REV.2 1 N g
148 000342 ASSY, MAIN BD. CMC-3-PC 0 :

oz -

Mtnmm-:zﬂ:‘_n—: K%
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FIND # PART NO. ITEM DESCRIPTION QTYMBILL
BOMS 51-22Z20HEATSINK ASSY
1 400085 :grsm& BSCCMCIL-PC 1
2 100035 DIODE, DSEN-08A, 800V 2
D112,0127
3 110010 TRANSISTOR HP FET IRFPAS0 2
Qi01,a108
4 110019 musmono , IRF840 1
102
5 110012 POWER MOSFET, ADVANCED POWER 2
Q106,107
e 120002 VOLTAGE REGULATOR, LMT815CT 1
vy
7 120001 VOLTAGE REG LM7805CT 1 !
H»
s 550008 SIL-PADS 400 SILICONE PAD 4
FOR FIND 135 {
9 500004 BCREW, MACH, ST 8-32X1/2, ZINC 4
FOR FIND 135
10 530012 WASHER, FLAT #6 MED, STL, ZINC 4
FOR FIND #35
1" 530005 WASHER, SPLIT #8 MED, STLZING 4
FOR FIND 835
12 50010 SIL-PADS 400 SILICONE PADS 5
FOR FIND 824,57
13 500061 SCREW, MACH ST ZC PL 440038 5
FOR FIND #2407 |
14 550000 WASHER SHOULDER NYLON 24 5
FOR FIND 7248.7 :
15 530001 WASHER, SPLIT #4 MED, STLZING 5 |
FOR FIND 82.4,8.7 X
16 000367 HEATSINK ASSY., CMC-3-PC 0"
' |
BOMS 51-2221 FINAL ASSY :
1 200104 CHASSIS, SYNERGY . .
2 _ ag0181 OVERLAY, FRONT PANEL, SYNERGY .
Sy 000348 DIEPLAY BDASSY, CMC3PC_ - < =
4 520012 "WASHER, FLAT, NYLON ..
o R , . FORFINDBY i=iniy g
.8 .2 510014 .
s " 220018
7 220017
8 220014
® 220018
10 580010
1" 000373
12 000371
13 170073
14 530008
15 180003
18 0118 OVERLAY, REAR PANEL, CMC3-PC 1
17 570002 FUSE, 2A, 250V TYPET 1
FOR FIND #20
18 - 510008 NUT, HEX, £-32 THREADED BRASS 1
19 000370 PWR ENTRY CONN ASSY., 1
20 490009 CLAMP CABLE NYLON, #CCL250-17D 1
21 490014 FLAT CABLE CLAMP 1
Y
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1
2
3
4

1

AAMWY N

§E§§§§§§§E§§§

HR L

§§
(™)

170007 -
180007

150017

170148
060028

150012
150013
170008
180002

ITEM DESCRIPTION

PWR XFORMER ASSY., CMC-3-PC
NUT, KEPS, 10-32 THREADED STL
FOR FIND #23

RUBBER FOOT MOUNTING
SCREW, MACH, STL, 832172
FOR FIND 927

FTPDL JACK ASSY., CMC-3-PC
SCREW, MACH, 8T1,, ZC, 4-40X3/4
FOR FIND 520

ASSY, MAIN BD, CMC-3-PC
SCREW, MACH 83 44014

FOR FIND #31.3

WASHER, INT. TEE. #4 MED 5T ZC
FORFWND®31,3

COVER ASSY_, CMC-3-PC

ROUTING CARD, 4 X 8, FANFOLD

* LABEL, S303-LE10

FORFINDE2 -
WHITE MAINS WIRE ASSY.
BROWN MAINS WIRE AS5Y.
BLUE MAINS WIRE ASSY.
TERMINAL CRIMP

FINAL ASSY,, CMC-3-PC

aou mmmsmv BD CABI.EASSY
- ] ~RIBBON CBI..!! COND., MSPC

BOME 51-2224PWR OUTPUT CABLE ASSY

JCIR CONN RECEPT ,

JHo3

TERMINAL CRIP

FORFMD M

WIRE ULS 1015 18GA RED

PWR OUTPUT CBL ASSY., CMC-3-PC

msa-:zzzsmomhcknsv

4 CTR CONN RECEPT, NCAFP-1
07

CAP MONLY CER, .1MF 10% 50V
C400

WIRE UL# 1007 HIC-UP 22GA GRN
WIRE ULE 1007 22GA BLU

2 CIR CONN RECEPT
TERMINAL CRIMP

DATE PRINTED:5/11/2006 8:09:48 AM
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REV.A
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NUMBER:IFU-LCN-197322001

-~

FIND#  PARTNO. TTEM DESCRIPTION

7 160005 TUBING, SHRINK, FIT221-1/8

8 400001 NYLON CABLE TiE, ULINT-70

¢ 150033 WIRE UL #1015 10GA GRN/YEL

10 540005 LUG TERMINAL <# 8 HOLE INT. TEETH
" 160003 TUBING, SHRINK FIT 221-3/18

12 000372 FTPDL JACKASSY., CMC-3-PC

BOMR 51-2226 PWR XFORMER AS5Y

1 170104 GCONNNECTOR, RECP INTLICIR
Jos
2 180026 TERMINAL CRIMP FEMALE
FOR FIND#
3 170105 c%ﬁ:ml-:cron. RECP 4 CIR, MOLEX
R )
4 180007 TERMINAL CRIMP
FOR FIND B
5 00080 mmmmw
] 180039 TERMINAL CRIMP. SOS318SF
JAX3, 3404
FOR FIND %
7 480001 NYLON CABLE TIE, ULSNT-70
8 000370 PWR XFORMER ASSY., CMC-3-PC
BOME 51-2277 COVER ASSY
1
2 420003 GREY HANDLE WHARDWARE - MOD.
3 S10003 NUT, KEPS, 10-32 THREADED STL
4 480009 OVERLAY, COVER, CMC-3-PC
5 580008 DOW CORNING COATING #3140 RTV
] 000374 COVER ASSY., CMC-3-PC
BOME 51-2230PACKING ASSY )
1 000375 FINAL ASSY. CMC-3-PC
.2 00014 smmsmmenc—zmm .
-3 950089 POLYBAG- 18X 24X 002 LT :
4 850102 CARYON, CMC-3-PC
s . 850102
6 _‘m .
T - (00003 R
bl ) - " 650104 N
e 480015
10 . 4022
L | - 600004 -
12 * @500%0
13 430003 S
44 _ 000315 ASSY, PAAR CORD, HONM,BSGM
15 050003 . POLYBAG, Bxi4c002 BSC - -
: FORFIND#4 .
16 000378 PACIING ASSY., unc-a-Pc -
aoum-mz mmmmﬂ
mmnmnmw
z 1m TERMINAL CRMP
3 13000% TERMINAL CRIMP, 3053185F
4 oo BROWN MAINS WIRE A3SY.
BOM# 51-2453 WHITE MAINS WIRE ASSY.
1 150042 WIRE UL.# 1015 18GA WHT
2 180008 TERMINAL CRIMP
3 100030 TERMINAL CRIMP, S05318SF
4 000481 WHITE MAINS WIRE ASSY,
BOM # 51-2484 BLUE MAINS WIRE ASSY.
1 150032 WIRE UL # 1015 18GA BLY
2 180008 TERMINAL CRIMP
3 180029 TERMINAL CRIMP, 505316SF
4 000463 BLUE MAINS WIRE ASSY.

‘DATE PRINTED:5/11/2006 8:09:48 AM
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2.0 BLOCK DIAGRAMS
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DIAGRAM I - OVERALL

DIAGP2EM II - DISPLAY BOARD
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DIAGRAM I - OVERALL

DYAGR2M IXI - DISPLAY BOARD

DISPLAY - ;

BOARD Coe T ' ™
. i - o
1 DIFPLAY

MATIN BOARD

5
E
g

1
1
:
2Ly ) T T T '
! LOW VOLTRGE ' FOCH VOLTAQX ! p&'m i . -
F COMTROLLER [} x }  rowsa sUFFLY I A . IO uP) [re—
azcTION s=cTIan BRCTTON SwRTon o
1 ! | ' RAROE
5
L o
‘:-!' roor voLT. ar . 1 N p—
il VT 4 _ LED BiGMALS LEcE
I rte \4’ LEES-F}) :
k POUTREDAL. % §I301} xa00 1
— 1 TOMECTT kXGMAL. SMERKER
]

DIAGRAM IIX - MAIN BOARD
{CONTROLLER SECTION} '

HMPOY WPFaRHY Od +ouw SAMARENSA l

FOME DA VALLEY FORGE SCLEMTIFIC CoRF,
owarer - arg eyt Sy pHir i
PR
! Ll 17T 1R AT

e ] T T

ompexen
——— A a L~

SYWERGY - ELECTRIGAL BLGCK DIAGRAN

IC)  coPTRIGHT L3N8

WIIH] OCE ook X -
» ] =-23180
e e = — }

DATE PRINTED:5/11/2006 8:09.48 AM



REV:A 27188 STATUS:Production NUMBER:IFU-LCN-187322001

DIAGRAM IV — MAIN BOARD DIAGRAM V - MAIN BOARD
1 3
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