SERVICE MANUAL

SEGMENTATION SYSTEM

Model
MSO30A, MS930E
MS940A, MS940K
MSO950A, MS950E
MS960A, MS960E
MS970A, MS970E

No. CAT.MS9503M1.0E
ISSUET MARCH 2002






important Notes

* WARNING *#

Do not open the covers.  Risk of eleciric shock exists.
Warranty may be voided if the covers are opened.

* WARNING *

Do not operate this machine in close proximity to any person
with 2 pacemaker or to any semsitive elecéronic apparatus.
The recommended minimom safety distance is 12 feet (3.6 m).

1. Safety notices:

This machine generates high-level power of 40.68 M1z radio-frequency (RF).
Users are requested to be cautious of potential elcctric shuck or hazard,
* Do not operate the machine without the protectors on the sealing hends.
» Do not insert fincers into a sealing head.
= Always turn the power switch off before cleaning the machine.
= Only authonzed and trained personnel should remove covers.

2. lnstaBlation:

Nominal AC mains voltage of the models MS930A-9704 is 100-120 volts S0/60Hz,
and operanoenal voliage rnge is 90-132 volts.

Noeminal AC mains voltage of the models MSP30E-970E 1s 200-240 volts 50/60Hz,
and operational voltage range is 180-264 volts.

3. Cleaning;

(1) Always keep the sealing head area clean and dry. If the sealing heads become
wet or dirty, arcs may appear dunng sealing. If an arc appears. clean the scaling
heads and let them div thoroughly, '

(2} Use a sofi cloth and mild detergent to clean the machine. After eleaning, wait a
few minutes until the area cleaned is completely dried. Do not use paint thinner,
benrene, solvent or any strong detergent.

{3) Avoid using or leaving the machine in a location where temperamre is higher than
50°C (122 °F). Keep it away from any heating source or ditect sunlight.
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1.

Inirodnction

1-1. Generitl )

This Service Manual covers all technical information of Seementation Svstems
MEI30A/E - MS9T0A/E for servicing and maintenance of the machinss.

The model numbers of Segmentation System denote the number of sealing head, and
the voltage range of AC main.

Model number MNumber of sealing head i AL mains voltace
MS930A 3 | 100-120 VAC
M3930E 3 __200240VAC_ |
MS940A 4 100-120 VAC
ME940E 4 200-240 VAL
MEO50A 3 1002120 VAC
MEQSTE 3 200-240 VAC
MERED A, & 100-120 VAC
MS60OE & 200-240 Vac
MSSTOA 7 100-120 VAT |
MSOTOE 7 200-240 VAC

This manual contams ;

B8 =] Oy Lh da La b e

Introduction

Appearance and Function
Systemn Descnplion
Standard Operating Procedurs
Troubleshooting and Adjusiment
Schematic THagram
Technical [llustration
Parts List

The Segmentation Systemns are precision electronic equipment. Troubleshooting and

repair must be carried by authorized service personnel.



Contro) unit

Scementation unit

(Figure 1-1] Segmenmtation Svstern MS350
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1-2.

Feature

The Seementation System is a device to make enulitiple numbcee of seais or scgments
of thermoplastic tubing in a few seconds. The machine generates high-level powcer of
40.68 MHz radio-frequency sigmal for a mélting process called 'dielectric heatng'.
Tubing in the sealing heads melts guickly in abour two to three seconds, and then
c0ols to form seals.

The Sepmentation System consists of a control umet, a segmentation unit and an inter-

unit cable assembly. The sezmentation unit can be instalied up to 1.5 meters away
from the control unit.

The system operates in one of four operation modes - local, remote switch, remote
circuit and remote command modes. The system works in local mode if no conneetor
is connected to the remote control connector on the rear panel of contro! unit.

Either remote switch mode or remote ¢ircuit mode is selected when a specialiv-made
remote control connector is put on the 9-pin D-sub connector on the rear panel of
contirol unit. Remote comimand meode is selected by software commands from an
external computer circoit or & personal computer connected to the 9-pin D-sub
connector on the vear panel of control unit with RS-232C serial communication.

The system has versatile feanwres as the followings:
- The machine can be operated stand-alone, or be controlled by a circuit or a PC.
- The comntrol umt can be placed under the table. It saves beneh space.

- Distance between sealing heads is adjustable to one of 75-80-83-20 mm.

- Each sealing head can be enabled or disabled individually by switches or by PC.
- Time interval of sealing head starts is selectable between 60-160 millisecaonds.
- Operation sequence of sealing heads iy selectable - right w left or teft to night,
- Timing of sealing head retums is selectable - simultaneousiy or individually.

- Thickness of seals can be adjusted.
- Indication lamp Winks and buzzer beeps in case of improper operation.
- The event counter on rear panel counts number of sealing cycles done.



1-3.

(1)
(2)
(3)
(4)
(5)
(6)

(8)

Specificatinn

System configuration
Operation modes
Crperation frequency
Crverall sealing time
Avaiiabie tubing size
AC mains voltage

: control unit, segmentation unit, inter-unit cable

: local, remote switch, remote circuit, rerote command
: 40.68 MHz
:1-3 seconds
: 2 - 6 mullimeters in diameter

Model

MS930A | MS940A | MS9s0A | MS960A | MS970A

Nominal voltage

100-120 VAC, 50/60 Hz, single phase

Working voltage

50-132 VAC, 47-63 Hz, single phase

Fower consumption

600 W

500 W

1000 W

1200) W

1400 W

Current rating

3A

10 A

1Z A

14A

Madel MS930E | MSO40E | MS9508 | MS560E { MSHTOE
MNominzl volizge 200-240 VAC, 50/60 Hz,single phase
Working voltape 130-262 VAC, 47-83 Hz, single phase
Power consumption 600 W 300 W 000 W 1200 W 1400 W
Current rating 4 A SA B A TA
(7}  Over-current protection : By recoverable cireuit breaker
Indication lamps
- Control umit : POWER ONM (presn)
- Segmentation unit  ; READY (green), SEALING (red)
(9} Alarms - audible indication by buzzer, visual indication by lamps
{10} Dimension and weight
Model MS930A/E | MS940AE | MSOSOAF | MS960A/E | MS9T0A/E
Contioi unit T
- Size, W-H-D [mm] 406-200-3107518-200-310 | 630-200-310 | 742-200-310 1 834.200-310
- Weight [Kg] 10.3 115 12.5 13.5
Segmentation unit ]
- Mumber of head 4 5 & 7
- Size, W-H-I} [mm)] 255-155-2101345-155-2101 435-155-210 [ 525-155-210 | 615-153-210
- Weight [Ke] . 9.0 10.5 12.0 13.5
- Set distance [mm} 15,80,85,90 | 75,80,85,50 | 75,80,85,90 { 75,80,85,50 | 75.80,35,90

{11} Inter-unit cable

(13) Temperature characteristics
0% ~40°C
=20 ~TF0°C

- RF Cable
- Data Cable

- Baud rate: 19200 bps
- Parity: None

- Operating
- Storage

- Darta bits:

- Stop bits: 1

- Flow conrrgl: None

{ 32°~ 104 °F)
(-4°~158 °F)

: RG-58, 1.8 meters (6 feet) long, BNC-male at both ends
: 1.8 meters long, 37-pin D-Sub connectors at both ends

(12) Communication parameters



2. Appearanee and Function

2.1. Cﬂntrt_ﬂ Unit
{(MS950A/E shown)
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{1} POWER ON lump (5) RF OUT connectar
{Z) Sealing counter {6) Data cabie connector
(3) Power switch {7 Remote conirol connector
{4y AC inlet {8} Heaisink

(Figure 2-11 Contro]l Unit



“he control unit contains power supplies, RF generator boards and control circuit board.
tach power supply unit supplies 12 volts DC cumrent to each RE generator board that
generates 40.68 MHz RF power. RF powers go to the scgrmentation unit through coaxial
cables in the inter-unit cable assembly.

The power switch 3} 14 located on the rear panel. When it 15 turned on, the POWER ON
Jamp " lights. The power switch module contains a recoverable circuit breaker that trips
off when an over—current condition occurs in the system. There is no other control on the
control uait.

Connections with the scgmentation unit are made from rear panel. An end of each cable in
Imter-unit cable assembly is plugged at RF OUT connectors* and data cable connector
Remote control connector ' is used onty when the machine is operating in remote mode.

A cycle of sealing process starts by a signal from the segmentation unit given through the
inter-unit cable, or by a signal from a remote control device connected at the remcte
control connector. The control unit feeds RF powers to all sealing head units for a
determined perjod of time, as well as it controls movement of each sealing head.

The sealing counter ™™ counts up by 1 at each one cycle of sealing process.

Upan receiving start signal, the sealing heads start not at same time but one by one in
series. Time interval betwecn start of one scaling head and start of the next sealing head
can be selected between 60-160 milliseconds with 20 milliseconds step.

Cpcration sequence of sealing heads can be also selected, to start them from the right head
to the leit head, or from the left head to the right head.

Return ziming of sealing heads can be selected too. Fach sealing head can be retumed
individually at the moment when sealing ends at that sealing head unit, or all sealing heads
can be returned simultaneously when the last working sealing head ends its job. :
Each sealing head can be enabled or disabled individuaily by switches on the control
circuit board, as well as by software command if the machine works in remote mode.
Default factory settings and adjustment procedures are found in Section 5-2.

The machine operates in one of four operation modes: local, remote switch, remote eircuit
and remote command modes. Power-on defanlt is local mode if no connector is commected
on the remote conirol connector. Details are found in Section 4.

When sealing is not made at a sealing head, audible and visual alarms are activated. Alarm
condition is set up when any =ealing head has not made seal in 3 seconds from start due to
circuit failure. Alarm continues until the trigger lever at #1 scaling head is v ~1sed by
removing tubing.



In alarm condition, the followings take place:

(1) The green POWER ON lamp on the front panel of control unit flashes.

{2) Beeps sound,

{33 Only In remote cormmand mode operation, a status code among $A.2% - §E 2% js
displayed. For example, when # 3 head does not work, 5C,2% will be given.

Not having alarms does not mean that all seals made are perfect. Alarm feature is provided
not to decide automatically that all seals have been made perfect or incomplete, but to

detect cireuit failure to make the machine siop before staning the next cycle of sealing
operalion,



2-2, Segmentation Unit

{MS950A/E shown)
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{1) Base plate (6) READY lamp
{2) Scaling head unit {7y ENABLEDISABLE switch
(3) Protector screw (8) RF IN connector
(4} Head protector {9) Data cable connector

(3) SEALING lamp

[Figure 2-2] Segmentation Unit



The segmentation unit has all sealing head units™' and a signal distibution board in the
base plate . All scaling head units are identical in configuration, but only the Erigger lever
in the sealing head unit mounted at #1 position is active and another trigger levers arc in
inactive state.

The trieger lever in #1 sealing head unit has two feamures. In local mode of operation, &
cycle of sealing starts when it is depressed. In any one of thres remote modes, it senses
presence of tubing in #1 sealing head unit, then makes control circuit be ready to accept a
remote start command to be given by a remote start switch, a remote slart circuwit or a

remote control computer only when it detects tubing has been loaded in the #1 sealing
head.

Mounting distances between sealing head upits are adjustable at 75, 80, 85 or 90 mm.
Users can adjust the distances as necessary. '

An ENABLEDISABLE sclector switch is prepared on the rear panel of each sealing head
wnit. If the selector switch is selected at DISABLE, the sealing head unit does not work
gven if an FNABLE command is given m remeote command mode.

On each sealing head units are two LED indication lamps. The green READY lamp @ is
turned on when the ENABLE/DISABLE selector is set at ENABLE position, The red
SLEALING lamp “is turned on only while sealing is being done. Both lamps will be off if
the ENARLE/DISABLE sclector switch is set at DISABLE position.

The head protectors # should be placed sccurely all the time with protector screws B

Risk of electric shocks at the sealing head may exist if the protector is removed.

Behind the head protector are sealing head section and the trigger lever. Pressing the
trigger lever initiates a cyele of sealing process. The moving part of sealing head comes
out to squeeze tubing, and then RF power Is applied. Tubing melts in second. After tubing
melted and hardened again, the moving head retreats automatically.



3.

System Deseription

3-1. General

The Segmentation System consists of the control unit, the segmentation unit and an
inter-unit cable assembly,

The control unit contains one control ¢ircuit board and 3 - 7 pieces of power supply and
RF board, depending on the model. E.g., MSSS0A/E has 5 power supplies and RF
boards. The segmentation unit has same number of sealing head unit and a stgnal
distribution board int the base plate. All sealing head units are identical in configuration,
but only the trigger lever in the sealing head unit mounted at #1 position works.

The inter-unit cable assembly is a bundle of data cable and RF coaxial cables.

Refer to [Figure 3-1] to find overall system confipuration.

The control board in control unit contains all logic circuits and timing gates. It
receives tngger command signal from #] sealing-head unit, and controls overall
fonction of this equipment. RF board assemblies Iocate in control unit, which are hish-
power RF oscillator-amplifiers generating RF power, and sends RF power to all sealing-
head units through inter-unit cable assembly.

Each saalmg head unit consists of a sclenoid, sealing eclectrode, matching board
assembly, trigger board assembly, micro-switches and a ENABLE/DSARBLE switch.
The ENABLE/DISABLE sefector switch is prepared on the rear panel of each sealing
head unit. If the selector switch is selected at DISABLE, the sealing head unit does not
work even if an ENABLE command is given in remote command mode. Matching
board assembly has an impedance transformer. Trigger board assembly has a trigger
micro-switch and two indication lamps.

Following paragraphs describe theory and function of each assembly in detail.
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[Figure 3-1] Owcrall Sysiem Block Diagram




3-2. Cootrol Board

Control board is a microprocessor-based eircnii and has eizht identical channels of
comttrol circuitry. The board is powered by #1 power supply unit.

Sealing operation starts by a trigger signal, either come from the trigger switch in #]
sealing head unit or given by comumand at a remote control mude. The microprucessor
generates all timings to turn each RF board on and off, and to make each solenoid

work. Working timing and sequence of each sealing head unit are adjustable at
switches SW1 and SW2 on the control board.

3-3. IfO Board
/0 board has EMI filters on each signal lines and two opto-couplers for isolation of
remote control fixtures, '

3-4. Power Distribution Board
This board distributes AC mains to eight identical channels.
It has a buzzer on the board.

3-5. Power Suppiy Unit
Power supply units are switching-mode power supplies. Each unit takes either 200-240
VAC or 100-120 VAL as input, and provides regulated veltage of 12 VDC as outpur.
The power supply units in an A-suffix model take 100-120 YAC only, and the ones in
an E-suflix model take 200-240 VAC only.

3-6. Filter Board

Filter board has R filters to decrease high-order harmouic frequency components.

Bad
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7. RF Board

RF baa.rci_cmhpriscs an oscillator, dnve amplifier stages and power amplifier, and
filter newworks. {Figure 3-2] represents the functional block diasram of RF board.

i DRIVE . POLER
O5CILLATOR - :
1 BHMPLIFIER | REPLIFIER
HARMONIC |
+12y FILTER PR
[ 1) p—T " FILTER
@ x-u‘——+—] BORRD
FROM =
POLER TRIGGER
CURPLY
UNIT FILTER
I— TRIGEER
> RF COMTROL

= +12U

F[————————ﬁf @ .
TQ

COMTRAL
BOARD

[Figure 3-2] RT board Functional Block Diagram

A crystal oscillator penerates stable RF signal when control command 13 applied. The

signal i3 amplified ai dnive aroplifiers. then fed to power amplifier stage. It works only
when control command is applied.

A strong RF push-pull power amplificrs amplify RE power. The power 1s then supplied
to scaling-head through filters and impedance transformer. Harmenic filter networks
filter harmonic spurious frequency components. With the filter networks, harmonic
frequency spectrum other than 40.680 MHz are all reduced to below sufficient level.



3-3. Distribution Board

Cormmand data and solenoid powers are distributed to eipht identical chanpels.
#1 chaunel only has the trigger command line.

3-9. Sealing Head Unit

Sealing head unit comprises sealing electrode, solenoid, trigeer board assembly, trigger
micro-switch, limit micro-switch, matching board and switeh board,
[Figure 3-3] represents the functional block diagram of sealing head unit.

RF IN
FROM | PATCHING
. CONTROL HOARD
UNIT
SEAL NG LIMtt
ELECTRODE r—— su m———
| 4 oy
—_— 1 =
SOLENDID Tgégggﬁ _
> | mEADy
@——' LAMF
SERL TNG-HEAD @_ﬁ SERAL
FROM/TO ASSEMBLY LEMP
CONTROL
UNIT
TRIGGER y— sy _LIGGTJ_EE__
LIMIT s surten il
SV
@ e |  BORAD ENABLE/DTSABLE
SOLEMOID _ SELECTOR 5L
COMTROL

[Figure 3-3]  Sealing head Unit Functional Block Diagram

The trigger lever in #1 sealing head unit has two features. In local mode of operation, a
cycle of sealing starts when it is depressed. In any one of three remote modes, it scnses
presence of tubing in #] sealing head unit, then makes control eircuit be ready to accept
a rernate start command to be given by a remote start switch, a remote start cirenit or a
remote control computer only when it detects tubing has been loaded in #1 sealing head.



An ENABLEDISABLE sclector switch is prepared on the rear panel of each sealing
head dnit. If the sclector switch is selected at DISABLE, the sealing head umt does not
waork even if an ENABLE command is given in remote command mode.

{On each sealing head units are two LED indication lamps. The green READY lamp s
furned on when the ENABLEDISABLE sclector is set at ENABLE position. The red
SEALING lamp is tumned on only while sealing is being done. Both lamps will be off if
the ENABLE/DISABLE selector switch is set at DISABLE position.

When tubing melts, two parts of sealing head come close, hence the limit switch in the
sealing head is depressed. This signal from limit switch goes 1e control board and turns
RF power generation of the sealmg head unit off

3-10. Swiich Board

An ENABLEMISABLE selector switch is prepared on the switch board. If the selector
switch is set at DISABLE, the sealing head unit does not work even 1l an ENABLE
command 15 given in remote command mode.

3-11. Trigger Board

The Trigger board is mounted on sealing-head structure in the scaling-head unit. The

board houses a wrigger micro-switeh and two LED indication lamps that dispilay either
READY or SEAL status,

3-12. DMatching Board

The Matching board locates in the sealing-head unit. On the beard is an impedance
transformer called loading coil. It transforms RF board impedance to sealing-head
impedancs.



4,

Standard Operating Procedure

4-1. Operation Mode

Four operation modes are available with this Segmentation Systern:
- Local mode
- Remote modes; {1} Remote switch mode
{2) Remote circuit mede
{3) Remote command mode

{a) Local Mode

Local mode 13 2 mode that the machine operates by itself without any external device.
Default mode is the local mode. A cycle of scaling operation is initiated by pressing the
trigger lever at #1 sealing head unit. All the other triguer levers do not work at all.

{b) Remote Switch Mode

Remote switch mode is a mode that the machine is controlled bv an external switch.
When a connector, which should have been specially pre-wircd and an external switch
should have been wired to, is conmected onmto the remote comntrol connector of the
control unit, the machine works in remote switch mode.

In this mede, sealing starts by pressing the remoie switch. Before the switch pressed, the
trigger lever at #1 sealing head should have been pressed by tubing. If tubing is not
loaded in #1 sealing head, sealing does not start. The trigeer lever at #1 head senses
presence of tubing, and then enables circnit to accept command given by the remote
switch only when tubing has been loaded in #1 sealing head unit, All the other triguer
levers do not work at aif,

{c) Remote Circuit Mode

Rermote circuit mode is 2 mode that the machine is controlled by an extemnal signal.
When a connector, which should have been specially pre-wircd with a cireult, is
commected onto the remote comirol connector of the conwol umit, the machine works in
remote crrcuit mode.

In this mode, sealing starts by giving a signal from the remote circuit. Before the signal
is given, the trigger lever at #1 sealing head should have been pressed by tubine. If
tubing is not loaded in #1 sealing head, sealing does not start. The trigzer lever at #1
head senses presence of tubing, and then enables circuit to accept command given by
the remote eircuit only when tubing has been loaded in #1 sealing head unit, All the
other trigger levers do not work at all.

In remnote circuit mode, a confirmation signal is given to the remote circuit to confirm
that the sealing cycle has ended. If an indication lamp is prepared in the remote circuit,
the larnp will act as followings:



- It is turned on when a sealing cycle ends, that means tubing can be taken out now,
- It 15 turned off when tubing is ioaded n #1, that means it's ready to start sealing.
This mode is useful to use the machine in an automated production line.

(4} Remote Command Mode

Remote command mede is 2 mode that the machine 1s controlled by an external
microprocessor circuit or a PC. For this mode of operation, 2 mictoprocessor eireuit ot a
deskiop PC is required. When the microprocessor cireuit or the PC is connected onto
the remotc control conmector through an RS-232C serial communication cable,
operation moede of the machine is changed from local mode to rtemote command mode
by software command from the microprocessor cireuit or the PC.

In remote command mode, the machine is controlled by software command ondy.
Scaling starts by start command only when the trigger lever at #1 head is depressed by
tubing. If tubing is not loaded in #1 unit, scaling does not start. Trgeer lever at #1 head
senses presence of tubing, then enables cireuit 1o accept the start command only when
tubing has been loaded in #1 secaling bead umit. When scaling has ended, confirmation
commands are given o the external control compuler.

a. Command List to control the system,;

Command Function .
| $M.I% | Change systcm mode from local to remote command mode ,,,,j
IMLO% Change system mode from remote command to local (defauit) |
$A 1% Enable #1 szaling head unit {default) :
SA.O¥ Disable #1 sealing head unit |
IB, 1% Enable #2 sealing head unit (default} :
$B.0O% Disable #2 sealing head unit
3C.13% | Enable #3 sealing head unit (defauit)
$C.0% Disable #3 sealing head unit
i 8§D 1k Enable #4 sealing head unit (default)
S0 Drisable #4 sealing head vnit
FE. 1% Enable #5 szaling head unit (default) E
SE, 0% Disable #5 sealing head unit
| $E.1%® | Enable #6 sealing head unit {defanlt)
FFQ=* Disable #6 scaling head umt
i 8G,1% Enable #7 sealing head unit (default) ]
3G.0% Disable #7 sealing head unit
F5. 1% Start sealing

Note T - All commands shouid be input with capital letiers.
Note 2 - Enable/Disable selector switch should be set at ENABLE posttion in order
that sealing head enabie/disable conirol commands can work. When the selector



switch is set at DISABLE position, the sealing head unit remains in disabled
condition and will not be enabled even if an enable command is given.

Note 3 - Another way to reset system mode to local is turning system power swiitch
off and then on again, as power-on default mode is local mode,

b. Status Code List to indicate system operation:

Code Cecourrence
M, 1% When systern mode is changed to remote command mode
M, 0% When system mode is retumed 1o local mode

£A Ok When #] sealing head unit is disahled
LA 1% When #1 sealing head unit 1s enabled
FA 2% When #1 sealing head unit has made incomplete sealing
EB 0% When #2 sealing head untr is disabled
B, 1% When #2 sealing head unit is enabled

B2k When #2 sealing head unit has made incomplete sealing
$C,0% When #3 sealing head unit is disabled |
JC1* When #3 sealing head unit 15 enabled

[ $C2% When #3 sealing head unit has made incomplete sealing
S0, 0 When #4 sealing head unit is disabled

| 3D,13% When #4 sealing head unit is enabled

$D 2% When w4 sealing head unit has made incomplete scaling !

SEQ% When #5 sealing head unit t5 disahied

E, 1% ‘When #3 sealing head unit is enabled

$E, 2% When #5 sealing head unit has made incomplete sealing

fF 0= When #6 sealing head unit is disabled

$F, 1% When #6 sealing head unit is enabled !

5F 2% When #6 sealing head unit has made incomplete sealing X

$G,0:k When #7 sealing head unit is disabled

G, 1% When #7 sealing head unit is enabled

L $G2k When #7 sealing head unit has made incomplete sealing !

5,1k When sealing starts
58.0% When sealing ends
$R, I When tubing is loaded in #1 head, so system is ready to start sealing |

SR,0% | When tubing is removed from # 1 sealing head unit

Note 1 - At the moment when the power switch is turned on, the status codes
$A,1% through $E,1 % are given once.

Note 2 - The control command $8,13k works only afier the status coda $R.1% has
been received.



4-2.  Operation in Local Mode

(1) Instalf the machine.

(2} If a connector or a cable is connected to the remote control connector on the rear
panel of control unit, remove it.

{3) Turn on the power switch.

{4} Place tubing m sealing heads from the left to the right, and press the trigger lever in
#1 sealing head.

{5} When all green indication lamps are lit, remove tubing.

4-3.  Operation in Remote Swiich Mode

(1) Install the machine.

{2) Connect a remote switch fixture to the remote control connector.

(3) Tum on the power switch.

{4) Place tubing in sealing heads. The #1 trigger lever should be depressed.
{5 Activate the switch in the fixture,

{0} When all green indication lamps are lit, remove tebing.

4-4. Operation in Remote Cireuit Mode

(1) Install the machine.
2) Connect a remote cireult fixture to the temote control connector.
{3) Tum on the power switch,
(4) Place tubing in sealing heads. The #1 trigeer lever should be depressed.
(3} Let DC current flow between pint 7-pin B by circuits or by activating a swiich.
{(6) When all green indicaton lamps are lid, remove tubing,.
{7} If required, use the confirmation signal at pin 1.

4-5. Opcration in Remote Command Mode

If users would desipn specific remote contrel fixtures, various applications would be
available with this mode. But the simplest way could be w use a personal computer as a
remote controller. And available ready-made comununication programs are the files
terminal.exe and hypertim.exe given by Microsoft with operating systems Windows
3.1/95/98/2000/ME. Terminal.exc in Windows 3.1 18 better and mote convenient to use
for remote conirol of the machine.

As a demonstration of an application, described below are operation procedurss with
using the program file termimal exe in a PC with Windows operating system.



(1} Install the machine.
(2} Connext 7 standard serial communication cable to the remote coitirgl connector and
to the PC.
(3) Turn on the computer, and run the file terminal exe.
{4) On menu bar, click Settings - Communications. .
In Communications dialog box, check communication parameters as;
Baud rate 1 19200

Data bits 8
Stop bits 1
Panty : None

Flow control : Nene
Connector  : a port among COMI - COM4 that is availabie in your PC.
{If you are not sure which COM port is available, try one
by eneuntil you den't get a "Terminal - Emor' niessage. )
(5} On menu bar, click Settings - Terminal Preferences, . :
In Terminal Preferences dialog box, check Local Eche’ in Terminal Modes box.
{6) Turn on the power switch of Segmentation System.
All status codes indicating Enable/Disable selection of each sealing head are
displayed once. .
(7} To change system mode from local to remote command mode, type in §M,1 k.
All commands should be typed in capital letters. Do not press Enter key after
command. On monitor screen, $M, 13 $M, 1% will be displaved. The first $M, ] is
an echo of the command that you have tvped in, and the second $M,1% is a status
code that system replies.
(8) Place tubing in sealing heads, and let #1 trigger lever be depressed.
When #1 trigger lever is depressed, $R. 1% is dizplayed.
(9} Start sealing by giving the command $5,1%.
On monitor screen, $3,15$8,1% will be displayed. The first $5,1% is an echo of the
command that you have typed in, and the second $8,13% is 2 status code that system
replies.
(10) When sealing ends, status code $5,0% is displayed and al] preen lamps light.
Remove tubing. Then status code SR 0% is displayed.
{11} Repeat sealing from paragraph (8) to (10).

Naig ! : The Enable/Disable selector switch on each sealing head unit should be ser at

ENABLE position in order that sealing head enable/disable control commands can
work. Selection at Enable/Disable selector switch has priority over enable/disable
control command.
When the selector is sat at DISABLE position, a command 3A,1% - $E.1% cannot
turn the sealing head unit into enabled condition. When the selector is set ar
ENABLE position, & command $A,0% - $E,0% can turn the sealing head unit into
disabled conditon, and then a command 3A, 1% - 3F 1% can tumn the sealing head
unit into enabled condition again.



Iate 2 : The command §M,0% changes system mode from remote command mode to
jocal mode. Another way to change sysiem mode to local 13 turning system power
switch off and then on again, as power-on default mode is local mode.

Mote 3 : To enter the command 55,1 % to start sealing, vou should hit 5 kevs every time,
It is not an easy job to repeat 5 keys every time,
To do it simple, you can save the command in 2 'Function’ key in the program.
Cn menu bar, chck Settings - Function Keys....  In Function Keys dialog box. you
can set up to 8 function keys, and then only one stroke inputs a command once.

Nate 4 : You can save the seftings you have used in a confizuration file to use later.
On menu bar, click File - Save As... In File Save As dialog box, give a name for
your file. File extension will be * trm When the file 1s callad by clicking File -
Upen..., you wall have same settings as before.



3.

Maintenance and Troub[eshnhting

This Chapter describes how to check, adjust and iroubleshoot the machine with proper test
equipment. _

Troubleshooting flow chart leads servics personnel to a faulty assembly or to one or a few
suspicious components. When & faulty assembly or component is isolated, it would be
adjusted in accordance with the procedures in this chapter, or be replaced with a good one.

Followings are the topics covered in this chapter ;

3-1.

. Precautions for troublesheoting

. Test equipment necessary

. Troubleshooting flow charts

. Adjustments of major characteristics
. Cleaning of sealing-head section.

Precaution

When performing troubleshooting, keep following general precaution ;

*

&

Use proper test equipment and tools.

Be careful enough not to touch any AC main line.

Set a current limit at DC power supply to protect RF power transistor.
Prepare sufficient heatsink for RF board to avoid temperature increase.
When replacing a component, use proper rated component.

Be careful not to touch RF circuits and electrodes with your finger whe*l RF iz
being generated. You may be shocked and burnt.

CAUTION

- Dangerous high voltage over a hundred volts may exist at RF circuits while
RF 1s turned on. .

- Finger may be burnt by induction heating if it's placed between two electrodes
of sealing-head, or near RF transistors and transformers.



321, Test Equipment
Test equipment and tools listed befow are necessary to do troubleshooting.

(1) Mimmum test equipment and loals for troubleshooting

Mulumeter

Reguiated DC power supply (12 volts20 amperes)
Oscilloscope (10 MHz)

Frequeney counter (100 MHz)

RF power meter (100 MHz/200 Watis)
Screwdrivers (cross-tips, flat-tips)

{2} More test cquipment necessary for complete roubleshooting ¢

t= N

DC Ammeter {20 amperes)

Regulated DC power supply {12 V/2Z0 A, with current-limiting feature)
Gueilloscope (100 MHz, dual-trace)

Spectrum analyzer (300 MHz)

Network analyzer (S-parameters, Impedance-curve display feature)

RF power meter (200 Wans, forwardfreverse/effective powers)

RE dummy load (30 ohm, 100 W)

RF attenuator (60 DB)

Coaxial cables (R(G-58, BNC male-BINC male)



3-3. Troubleshooting Procedure

The troubleshooting flow charts in [Figure 5-1] will guide service persoanc! o a fanlty
assembiy er components that should be replaced or corrected. When a faulty essembly
is isolated, it will be adjusted to cormrect state, or be replaced with a new good assembiy.
In case that service people have good knowledge in electronics, proper test equipment
and components, they can troubleshoot to a single faulty component.

All technical documnentation necessary lor adjustments and troubleshooting are prepared
in the Chapters &, 7 and 8. :

Legend of Troubleshooting Flow Chart

Square ... Actian _
<> Diamend  .......  Decision '
@ Cirele ... Connection to/from other branch.
} Vertical line ...._.... "YES" path
e Horiz. line ... "NO" path
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3-4. Adjustment of Variahles

On the control circuit board in the control unit are two 8-bit DIP-switch selectors.
marked as SWI and SW2. With these selectors, users can change working sealing head
units, time interval of head starts, opemtion sequence of sealing heads, and timing of
sealing head retumns.

{1} Setection of working heads

SW2 is 8-bit DIP-switch. Each bit corresponds to each sealing head unit. Down
position is ENABLE, and up position is DISABLE. Setting of each bit switch has to be
matched with number of sealing head units used. For example, when #1 - 5 sealing head
units will be used, it has to be set as the following;

HEN DISABLE
M. ENABLE

12345678

If #3 scaling head will not be used in MS950 model, it should be as the following;

SW2

SW2 m | |m|m|m DISABLE
13 R ENABLE
12345678

Faclory setting is ‘afl head units at ENABLE'.

{2) Selection of time interval of head starts

Amaong 8-bit DIP-switch selectors of SW1, lower & bits arc used for selection of time
interval of head starts. Time interval of sealing staris betwsen a sealing head and the
next sealing head can be changed between 60-160 milliseconds by 20 milliseconds step.
Only one bit should be positioned to the left. If two or more bits are set at left, the
iowest bit will be acknowledged.

For example, to select 100 milliseconds interval, it has to be sat as the following,

SW1

- TO & — BTOI
EACH —_ SaniE
6 m ||
80 m I
1 m ]
120 m
140 m
140 m

Factory setting is * [0 m5°.



(3) Selection of gperation sequence of sealing heads

Among $-bits of SW1, the first high bit is used for selection of operation sequence of
sealing heads. When the bit slide is set at left, sealing starts from #1 sealing head uair,
then #2, then #3, ... {from right to left). When the bit slide is set at right, sealing staris
from #3 sealing head unit, then #4, then #3, ... (from left 1o right).

Factory setting s ‘right’ (starting from left head to right head).

SW1

iTO#
FaCH
Hm
30 m
L
130 m
Td0 m
160 m

§TC
SAME

{4) Selection of timing of sealing head returns

Among 8-bits of SW1, the second high bit is used for selection of Hming of sealing
head veturns. When the bit slide is set at left, each sealing head retumns independently
when seating is done at the head. When the bit slide is set at right, all sealing heads
returm same time when sealing at all heads is done. '

Factory setting is ‘left’ (returning independeatly).

SWi

1TOR
EACH

B0 o

Bl m
100 o
120 m
1400
160 m

{3) Thickness adiustment

1

BT
SanE

Thickness of scals can be adjusted in smal! range by adjusting a screw at each scaling
head. Remove the head protector, and murn the screw at left of head counter-clockwise 1f
seals should hecome thinmer, or wirn it clockwise il thicker seals are required. Turn the
screw by only a quarter turn or less each time and check thickness variation, then repear
again, as this adjustment is quite sensiuve.

{6) Set distance between seuling head units

Distances between two sealing head units can be set at either one of 73, 80, &5, 90
mm. To change mounting position of sealing head unit, two screws shall be
disassembled at the bottom of segmentation unit.



5-5. Fixtures for Remote Mode Control

To operate the machine in ane of three remote modes, a fixture should be prepared by
users. Refer to [Figure 5-2] below.

REMJTE SUITCH

r3
CONTROL UNIT - | REHDTE. ENABLE
REMOTE BHD
g | " ELETCH
moE
I,F_-_..'—"._,- 1
N u’l{
5y : ¥
- E
L , | BEMOTE TA{G
[
TxD ] ] _FIXTURE BORAD
RxD 1 .
REROTE EWABLE : rxen
EROTE . perore |« |FESOTE ENABLE rucn
¢ [ Gmur |,
CrH SR ET4 ‘13 el e 1‘milzu
THIGEER ¥ | ; 1
£ " [TRTE  STAAT &
+_._- L} [ ] —*|.
FEROTE TRIGSEA ] i
1
| DESKTOP COMPUTEA
R
? EKE
REMTE "
e | 5
e Te————— C
B
T
[
*
— SERIAL PORT

[Figure 5-2] Remote Control Scheme

The diagram is a conceptual drawing to give users technical understanding conceming
mterfaces between the machine and the fixnre to be desipned. Users shall prepare the
fixtures in accordance with own specific needs and appiication.



a. Fixture for remote switch mode

A fixture Tor remote switch mode is simpie to make. It requires a single-pole/single-
throw (SP5T) switch {e.g. a foot switch} and a 2-pin I}-Sub male connector.

{1} Solder the switch at Pin ¥ and Pin 5 of the 9-pin D-5ub connector.

() Solder to make short between Pin 4 and Pmn § of the 9-pin D-Sub connector.

k. Fixture for remote circuit mode

A fixture for remote circuit mode will be a circhit board, and needs an external DC
power source. With this hxture, the ground of the fixture can be solated with the
pround of the Segmentation System.

(1) To turn on the opto-coupler chip in the machine, 5-10 mA DC current should be
supplied between pin 7 (+) and pin 8 {-} of the 9-pin [3-Sub connecter.
Suggested serial resistance shall vary depending un power source voltage:

Source voltage 5VDC | 12VDC 24VDC |
Resistance | 300-5600hm | 1-1.8Kohm | 2-3.9 Kohm |

{2} A confirmation sienal is given between pin 1 {collector) and pin 6 {(emitter) of the
photo-transistor in opto-coupler chip. Suggested scrial resistance shall vary
depending on power snurce voltage. A same reststor as above can be used.

{3) Solder to make short between Pin 4 and Pin 5 at 9-pm D-Sub connector.

¢. Fixture for remole command mode

For operation m remote command mode, a hixture may or may not be necessary. [F
users want to design a specific fixture fur wse in an automared production Line. refer w
Command List and Status Code List. All commands and status codes should be given
in ASCH code format.

If users want to use a deskiop personal computer as a remote controller, no fixture but
4 COMmmunication program 1§ necessary. Users may design a communication program
for own vse. But it will be a convenient way o use an open program provided by the
Microsoft. The file terminalexe in Windows 3.1 or hypertem.exe in Windows
95/98/2000/ME is a cotnmunication program good to use or this purpose.

Commumecation parameters should be set as the followings:

Baud rate 2192080 bps -

Data bits : 8
Stop bits 21
Parity : None

Flow control ; Mone



3-6. Adjustment of RF

Following procedures describe standard cheek procedures for the RF circuitry.

Refer to [Figure 5-3] below for test set-up, and schematic diagrams and board layout
diagrams in Chapter 7.

CC POWER SEALER QR
SUPPLY RF ROARD
12U/ 20RMP UNDER TEST
AMMETER
Lo SPECTAUM
\__/ ANALYZER
68 DE
RTTENUATOR
RF
POUER
METER
1091 SEAL NG
DUMHY LOAD HEAD /GUN

[Figure 5-3] RF Test Set-up

(1} Setup test equipment according to the [Figure 5-3].

(2) SetDC power supply at 12 volts.

Be sure to set a current-limit of the power supply at 20 amperes.
* CAUTION *

Failure to set current-limiter may cause RF transistors blown-up,
(3) If following tests are to be done with RF board assembly taken aut from its

original location, prepare sufficient heat sinks and a cooling fan to avoid excess
temperaturs rise at transistors and trapsformers on RF board.



* CAUTION *
Minimum heat dissipation gears to be prepared shall be 100 watts.
Failure to prepare sufficient heatsink for RF board assembly may cause the RE

transistors blown-up.

{4} Set RF power meter, attenuator and spectrum analyzer at proper ranges to check
4{.68 MHz power of 150 watts maxumum. :

{3y Turm on sealer power switch.

(6) Every time when you nieed to measure any characteristics of RF circuit from
following paragraph {7}, push trigger lever at sealing-head or make short-circuit
at control board between P2-pind and ground to trigger ¥ generation.

* CAUTION *
NEVER supply continuous power for more than ten seconds unless sufficient

heatsink is preparsd.

Watch power meter and spectrum analyzer. You should have more than 20 watts

when a 5(¢-ghm dummy load is connected at 40.68 MHz.
If vou would have no oscillation, tum transformer T1 slowly until oscillation starts.

Sat T'1 at mid point of the adjustable ranges where you have cscillation.

{7

{83 Read power meter.
Be sure to read effective power when a sealing gun umit is connectad as RF load.

Effective power 13 calculated as (forward power) - (reverse power).

* NOTE1*®
Watch the ammeter to read supply current.
when a dummy load is connected.  When a sealing-head 15 connected, maximmm

current could be as high as 18 amperes.

MNomnal current will be less than 154

{9y If RF board would not function properly, realky theve is not much thing to do.

What you can do on the board is ;
2. Just examine the board by eves to find any part 15 burnt or badly soldered.

b Adjust ransformer T1 as para. (7} above to get stable oscillation.

¢.  Touch to alter shapes of the coil 1.2 and L4 to change power level a little.

(10) Turn powers off and disconnect test equipment.



3-7. Cleaning Sealing Head

Scaling head area and the trigger lever can gasily be stained by dust, spilled or leaked
blood or blood components.  Frequent cleaning will offer users the best long-term
results. Never put sharp objects or metal objects on sealing head electrodes, as they
can easily be marred.

For proper cleaning, use a dry cloth or a cloth dampencd with water. A mild detergent
may be used Do not use paint thinner, benzene, solvent or any strong detergent.
Thoroughly dry sealing head area before applying power. If any sealing head is wer
when RF cnergy 1s applied, an arc may appear.

Follow the decontamination procedure of your facility when a blood spill occurs.
Avoid spraying liquids on the sealing heads. Refer to the procedures befow:

(1) Turn off the power switch.

(2) Remave the protector screws and the head protectors.

(3} Clean sealing heads and trigger levers carefully as described above.

(4) Diry sealing heads thoroughly.

(3) Reassemble the protectors and protector screws.

(6) If you have used water, detergent or decontamination liquid, wait for a few
minutes ta allow for thorough drying.

{7} Tum on the power switch and test the machine.



6. Schematic Diag.rnm
[Figure 5-1]
[Figure 6-2]
{Figures 6-3]
IFigume 6-4]
[Figure 6-3]
[Figure 6-6]
[Figure 6-7]
[Figure 6-8]
[Figure 6-9]

[Figure 6-10]

System wiring diagram

Control board schematic diagram

I/ board schematic diagram

EF board schematic diagram

Fiiter board schemnatic diagram

Power disttibution board schematic diagram
Distribution board schematic diagram
Switch board schematic diagram

Trngger board schematic diagram

Matching board schematic diagram
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7. Technicsl Fllustration

[Figurs 7-1]  Exploded view of MS9350

Control Unit {page 1/2)
Segmentation Unit  (page 2/2}

fFigare 7-2|  Control board layout

[Figure 7-3]  I/O board layout

[Figure 7-4]  RF board lavout

[Figure 7-5]  Power distnibution board layout
[Figure 7-61  Distribution board [ayout
[Figure 7-7]  Trogoer board layout |
[Figure 7-8]  Matching board layout

{Figure 7-9]  Swatech board layout

[Figure 7-1Q] Fiiter board layout



{Figure 7-1] Exploded View of MS930 (page 1/2, Control Umat)
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(Figure 7-1] Exploded View of MS950 (page 2/2, Sezmentation Unir)
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Pari £.ist

Fach part is identified with manufacturer's part number-in the Part List.

Part location in unit is found by the find number in exploded views and cireuit board
layouts in Chapter 7. Prefix 'A’ in find number denotes that it is not a single COmponent
but an assembly, so a lower-level part list of which is presented at another place.

(rder for servicing parts to distributar or manufaeturer should accempany part numbers.
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PART LIST OF SEGMENTATION SYSTEM MS930A/T - MSOTOA/R

SEOMENTATION SYSTEM  (PART NGO, : HOTE | - A)

FIMND WG NESCRIPTION PARTHO. rlist) ME03I0A | MSOIOE | m80404 | M40 | MEssaA | MEDIOE | Msdsna | MAUGIR | MSSI0A | RS0 ITE]
COMTHOL LINIT (MOTED-B) | O | I 1 1 1 I | 1 1 |
SECENTATION LM T [MOTEL-Ch | 0 ! i [ ! I [ | I [ i
DATA CALILE T00-0%8 I | | I I | I I | I
RF CANLE, WI58-BHE WIiS-0}5 3 k] 4 4 3 3 f & 1 T
MOWER CORD, 8101, FIDY 613000 | | 1 i |
POWER CORD, SIP-5 1A, 220 a03-011 1 I I I I

CONTROL UNIT  {PART MO BOTE 1 - [

FIMD NGO, DESCRIMTION PART MO, | Listf MSSI0A | MYDIIE | M5040A | Mudadn | M59504 | Moo | ssoea | M30eol | ms070a | MS0706
1 WIPFPER COVEIL {NOTE 1 = A) t | 1 | | | I 1 1 |
2 SCREW MCCH-UH 5 5 3 § & i 7 B [ & i
k) SCIREW MTCU3-00 S L5 |3 1] 1 |7 17 12 L 18 Iy
4 WASIITR, STAR WES03-005 |5 13 | & 16 17 17 [} 1y ‘14 | &
i VO BOARD CASE 401-212 i L ! i 1 1 ] I I !
6 SCREW M PCOIADRL 28 24 28 28 28 Hi 18 1% 23 H
7 1 BHIELD COWER 40k-213 | I 1 t | | 1 1 1 1
B SHILLD COVEIR 401-218 d L 1 4 5 5 f & 7 7
? STANDOFF MIx30 TIILU 101035 & & b B 1N L] 12 12 14 14
1] WASIIER, 'L W PLAO3-00 I L] FL] 24 Y in 16 16 43 42
|t HTANDORF M3x |5 5T 101-014 f & i & 1k 10 |} |2 14 14
13 FILTER DOARD LOX ADE-2(0 3 3 4 q 5 i f & ¥
11 SCREW M TORIOR5 & f £ 4 n I 12 12 14 14
14 SIMELLY CASE 4a1-217 1 3 4 1 3 i 6 ih i
15 STANDOPFF, M1xd43412 3z-t2? 12 12 14 16 20 20 24 24 28 4
18 HLIT WHNH-ILF 11 p2 L& 14 iy 20 L 2 2 1E
I SCREY MPCHIA105 KL I& 24 B kY 10 1 I 42 41
[} IF1IEATSINK i B0 3 3 4 q, 5 5 & & 7 7
19 SMIS BLPPONT, F2 4139 s ; 1 ! 1 1
20 SMPS SUPPOUT, 13 401 ]-23%-] I L t I 2 2 [ L
]| SCREW IO A | DF 9 i 12 ] 47 +7 56 56 6% L5
22 LIME FILTELR, LS| -Fhl FTR-08 | | . i | | | L I ] 1
21 FEATLE, M8 44k.238 3 i 4 4 5 5 & i 1 7
4 SCREW RACCH-(8S 9 4 12 |2 [ [ L |4 21 |

25 HITTOM CASE (HOTEZ - 11) [ I I I I f ! [ 1 |

26 LED, T0,-HES20GH] GRN =3k |EE-N032 L I 1 | | I | I I |
N LENHTER 1uE-i0 | 1 1 | I 1 I | I I

bl PUWER ENTIY ML, PT6AX0SA025A0 44 ] 1FTR-000- | i !

1% PO BRI BCHNLEE, 2Tnd X 0us9A35003 64 | FTIL-nee2 i ] !




1% PSR ENTEY MOTULL, V160809 A4 30T, R | FIRAD0U-1 1 i
18 POALR BNTRY MOULE, 77649599 4421310, 10 | TTR-00%-4 ~ 1
18 PO IS LMTRY MODULE, IT64X9909 A4350:0, 154 | FTR-D0%5 1 i
F0] COMNBCTOR, HHCA1A COB-Y26 1 3 4 9 5 5 b £ 7 T
3 SKPS SUPMORT, B2 40 [ -240 1 1 L 1 2 2
] SMIrS SUPPGRT, R 401-241 f | | 1 2 1 [ 1
13 [HRATSENE, W IRACKET, & 401-234 i 2 k| d 4 4 5 ¥ & i
L} PEEATSEME M BRACKET, 40 ]-234 1 2 1 1 1 2 2 2 1 2
kL SCREY hif*C AR Tiv L& it 20 29 24 T 2K J2 12
35 RUBNER TOOT £ -040 q p 4 4 3 p ' h . A
L] SCIREW MEFCOLA IS 1 4 q 4 4 1 & 6 'a {,
Al POWER SUPREY LT, MEF200-ED, | 10Y L E02-081-1 1 4 5 & T
Al POWET SUPPLY UNIT, M3F0012, 1H] Y FO2-051 J 4 5 fi 1
Ald CONTROL NOARD ASSIEMUELY BO0.056 0 l | | 1 1 | | I 1 1
Ad RF BALD ASSEMRLY &0i-034-14 0O k| 3 4 4 5 5 f & 7 7
Ad LD BOARD ASSEMBRLY £00-057 0 b | | L 1 | 3 b | |
AS MW ER DESTRIDLATON NCARD ASSEMELY &0OG-060 0 ! | 1 | 1 | i | [ 1
Ad FILTEIL BOARD ASSEMALY &00-042-2 0 3 k| 4 4 b 5 & & 7 7
SEGMENTATION UNLT  [PART MO, : HOTE 1 - C)
FIHiY HO, BESCEIFTIOIN PART MO, | List| rAS730A | 259308 | M50404 | 250406 | MSD50A | MSUSOLE | MWSVS0A | KISDSNL | MEIT0A | BESTOL
t DOTTOM CASY, 2 (NOTE 2 -0 [ 1 | | I | | | [ 1
I SCIREW MMCO3A LD & £ i i 1y 10 ] |2 |4 14
i WG TTOM COVER, 2 (HOTE 2 - D L | | 1 I 1 | | i ]
4 ECREW METOIA LM 4 4 4 4 4 q 4 4 4 4
k] RUARELH FOOT 101-00H A q 4 4 4 1 4 4 | L)
& SCREW MTC03-065 4 4 4 4 4 4 4 4 4 4
7 SCRLEW LAPCDLADE] 5 5 § 5 5 5 i b 1 5
A7 CUSTRIGUTHON ROARY ASSERALY &N10-158 £ | | | | 1 ! | b | 1
Al SEALIMG | HEAIY LN H0-0ka-3 ) 3 1 4 4 5 5 & B 7 1
MTE 1 : PART NUMBER OF STSTEM AND NN OF EACEH MOLHEL
DESCRHMTION SAS0INA | WSEI0E | MSA0A | M9l | M5S0 | MSTI0E | MSUALA | MSSEOE | MS9T0A | KSYTOE
b= SRGMENTATION SY&TIIM 1D0-24-2 | T6W0-824- 1 | 300-024-4 | 160-024-3 | | 00-0346 | 1000245 [ LO0-0FA-H [ [06-034-7 [ 1000-02 4= 1 100024 -4
-4 CONTRGE LHIT 20M-N34-1 | 2000034 | | 200-F04 s | 2O0C034-1 [ 200-034 6 | 200343 [ 200-034-H | 2085-034-7 | HH0-034=10% 2000319
1-C SEGMANTATION LINIF A0MA35-t | 260-035-1 [ 20040352 { 200-035-Ff200-03%5-3 | 00035-3 | 2000884 | 2000354 | 2060355 | 20-015-5
MNOTE 2 ; PART WIMOER {7 MONELSFECIFIT PARTS
NSCRIPTIOM M504 | MS9I0C | MS9904 | MSULSE § MMSOA0A | MSSIOLE FORISSE0A | BSY&IED | KIBSTUA | RESOTOL
1-A LPPER COVIR A01-211-3 | L-200=1 | S00-201-0 A0 -200-0 ] 0128 [ di00-21L | b2V 13| A0l =-200-2 ( 401-20 - ] 20 -]
-1 1Y "FOR CARE A3V | L2003 | b2 b0-0 | dmp-2p0-p | 400200 [ dol-FI0 | 4001-200-2 ] 4U1-200-2 | ul-TE0-4 [ 400-2E0-4
1.1 RAITITOA CASE, 2 A01-204-3 | A00-214-3 | S8 0-20h-0 | dirb e bodml | ADT-204 ] 001294 [ J0d-20p-2 R -2 012 AN -3 | ]2 ] dl
-1 MO TWER, 2 ANT-ZN 53| B R 13 | -2 0A L 204 A0 | -2 F | -2 -2 A -2 s A2




AL, CONTROL BOARL ASSEMOLY ("ART WO, 600-058 )

Ad, VO DOARD ASREERMBLY {FAKT N

600057 )

bisi

oy

FINDY WOY, DESCRIFTION PART NGO, | List | Gy FINIY MO BESCHIPTION AT ML
PO, COMTROL BOARD 601056 : I PCE, VO ROARD BBL-057 !
L Lo 1€, GIHIICTIa4 I2T-244-HCT a 1 {OM, 37-1_50% RISHT AMCGEL MALLL LUFR-132 I
jH IC, ATERCS) 1C5-008 | m COM, 37-00_ 51 STRAIGHT FIEMALIL O3] |
1] 1C, GL7A0S ICR-0i3 | 2 CON, -0 SUR STRAIQNIT FEMALE COM=130 | l
14, U7 1C, TTI. 107 JCT-007 2 1]y MHOTO TRIANSISTOR, MCEH7 ICL-012 1
14, Ué IC, TTL. 3405 IO 2 CI,C} CADDISK CER , 100pF 23 10% CEIELIOZZ 1
uf IC, MAXI32C 1C5-007 | FI-i31 1TERMINAL EMI FIELTER, EFSTINYE [FEEL-0ks 1
R2-it9 RES. CF LOK-CH I 1MW 5% REORrIGI ]
RIDRLY RES. CIF 4. TR-OlIM 114W 5% ROCHIF472) ]
RI8-R23 RES. Ci# LOK-CHIM IfW 5% KROEPL03) | AS, MOWLER DISTRIGUTICON ROARD ASSEMUEY (PART Mo, | G060 )
Llé RES, CT 4T0-01 M 1AW 54 ROOMArT7 1} | FINE HO. DESCRIPTIIN PART Wi, Lisl Fry
k27, R2E KES, CF [DR-0J M 1AW 5% ROOGELOAT 2 PCR, FOMWER DESTHIBUTION HOMILD 60 | -Ehalh |
g RES, CF 47001 M Li4W 5% RDONTATLS 1 TI-T'8 COMMECTOR, 4200203, MALE, MOLLEX CON-1313 ]
i) RES, CF 156-07 1M LMW 5% RIOGEIDAS | 2] COM, W, 5267014 CON-0249 |
c1,C2 CAPR DSk CER , O.1uF 25Y 10% ChIELIHEZ 2 BRI BUZZER, TWN-12, TIC 1Y WEZ-002 |
[ ] CAP, ELEC 10uF 23V 2P SM TYPE CEIELI06R 1 M EN TERMINAL OLOCK, AR3IA0] TIER-Q14 3
{4,058 CAP. DISK CER , 37pF 25V 2094 CRIELITE 2
Ca-Cl1 CAP DISE CER |, 0.10F 25 20%% CEICLI04Z ] :
Cl|1-C15 CAP, CLEC, |0nF 25V 584 TYPE CEIELIOGR L] Ad, FILTER DOART ASSEMALY (PART HO. 2 600.042-2 ]
Cla, Ci? CAR DISK CER, O lulf 25Y 20% CRIELIDIZ 2 FIND N0, OESCRIMTION I"ART N, Liit a7y
C18-39 CAR DESK CER, 1000pP 25 20% CRIELID2ZZ 12 T'Cl, FILTER DOARD 601 -042.2 |
C4D AR DISK CER, 0.uF 25 20% ‘CRIBLIGIZ 1 Cl-C6 Cal MICA, DMISETS0)S CMACL T §
RMI-AME RESISTOR ARRAY, 10K O (M 571N RMW-O0S ] CB CAPR MICA, DAMISEZTOE CMICLATH ]
EM7 RESISTOR ARRAY, IM DM PN RePw(04 1 LI.l3 COILEN Ltham, D=3, 3nnun, T~8 ND-a1% 3
[T RESISTOR ARRAY, NOK CH M 9FIN L W08 I L3 COILSN | Dmum, D=5 Smm, T=4 H-01 5 1
QI-GE | TR, 2474 OTR-D17 3 AT WIRIHG HARKESS ASS'Y, RF-IN WilS-124 1
Q016 FET, BUZFIA FET-021 ] ryOUT WIRIMHG LHARNESS ASS'Y, RE-On )T Wlls-125 i
17 Th, INIS0TA FIR-017 i FILTLER COVER A 4011-232 1
DA DIODE, TH4D0F DR -S0F [ FILTER COVER N qit-211 I
i DIONE, IH4144 TR -0 1
SW, 8w 2 WL, B6 - {2ip, K408 SWI-017 2
I'-I'B CONMELTTOR, W, 3045-08 4 hLO), I CO -0 [} . AT, ISTRIGUTION BOARD ASSERMALY AT NG S Gn0-038 )
'] COMHLECTOR, W.5045-024 MOLEX CON-0148 | FIRD RO, DITSCRIPTION IFAIUE ML Lisl oY
il CONMUECTOR, W.5045-004 MOLEX CrM-I | [ PCTH, DS TIRELTIOIN 3634 R D &1 -E15H |
1Pl COMIMECTOR, 3903 5UE RIGHT FEMALE CON-| 28 ] It COM, 37-0 SUE RIGHT ANGLE Mallk COoM-132 |
12 COMMLECTOHR, W.S2E2-03A MOILEY COM-02Y | Cl-En CAFRDISK CER, |DM0p[F 23Y itk CRIELIN2ZE ]
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AR, MATCIIHG BOARN ASSEMBLY (PART NO, ; £00-038-2 )

Ald, TREGOER BOARD ASSEROLY {PART MO, ; 600.016.2 §

FIND 10,

DESCRIFIION FARTNO, | List | Q7Y FIME HE. DEECHIFTION PAILT 80, lLast | TV
[MCO, MATCINNG BOARD tal-03% ] PCE, TRIGGER ROARD &Nl-036 1
¥ Our TEST FIN TER-00% 1 LD LED, DL-LISIEN] RED D14=3 LE[-] l
1 CAP, MICA, (M| ST620]5 CMACLA20) 1 Wiy LED, DL-| |S2I0N1 GRN Mla=] LEM-0p |
LOADING OO L 455EMALY 300t 1 1 R1 KES. CF, | 2E-01I LMW 5% TGP 22] 1
TEST 1IN TER-CIE k 2 RES, CT) 160-01M LidWw 5% ROOAMEL 1
RFIH WIRIMNG HLARMESS ASS'Y, BHC-MAT WIS-068.2 [ rt WIRIHG HARKESS, TRO TO CONT WELS-06S I
SHIELD WIRE Wik-tHE 1 *1 WIRING ELARMESS, TRO T LIMIT WS-lab [
AS, SWHTCH DOARD ASSEMILY (PART WO, ; £00-059 )
FIND HO, DIECRIMFTION PARTNO. | Lion [ QY
FCR, SWITCH BOARD E01 055 1
Pl COMKECTOR, W.5045-05 4 MOLEY OB HT H
T2 COMMECTOR, W, 5273024 MOLEY, CON-005 1
) COWNMECTOR, W, 5273054 MOLEY - CON-014 l
ClLd CAP.DISK CER, 1400pF 25% 20% CRIEL|02Z 4
2] MMODE, ZENER 9Y ZCR-003 1
5wl SWITCH, 5LINE, M5234-P4 SWI-01E 1




