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Multimat® C

Pos. Description

1 T Screw for cover

2 -Cover

3 O-ring for cover {190 mm)

4 Firing platform base

5 Heat sink

8 Rubber foot

7 Transformer

8 Barlan disk 170 x 2

9 Themocouple, complete
10 Top terminal insulation
11 Firing mufle
12 Insulation insert
13 Screw V2A
14 Nut, brass
15 A Washer, brass
15 B Cog
16 Screw, brass
17 Washer, brass
18 Disk, frequenta
19 Silicone seal, 5 mm
20 Socket, frequenta
21 Terminal stud
2z Nut, brass M 10 x 1
23 Silicone seal 3 mm
24 Vacuurm cennection block
25 Termina! boits
26 Mounting flange
27 Alu vessel
28 Screw (alu vessel)
28 A Tooth lock washer
29 Scraw for lift plate
30 O-ring
31 Firing platform support
32 - Firing platform support seal
33 Screws for lift (2 x) 4 x 10
34 Screws for micro switch
35 - Micro switch
36 Isulation plate
37 Capacitor 10 pF (50 Hz) / 6,8 pF (60 Hz)
38 Screws (gear motor)
39 Gear motor, complete
40 Cap for fuse garter
41 Fuse 315 mA/250 v

Fuse 800 mA/250YV -
42 Fuse garter
43 Radio interference capacitor
44 Screws (back, 4 x)
45 Socket, vacuum pump
46 Fuse 10 A/250V
Fuse 15 A/250V

A7 Elasto buffer (3 x)
48 Soiencid valve block, complete
49 Solenoid coii 140 Ohm 2/2 way valve
49 A Solenoid coil 100 Ohm 3/2 way valve
50 Screws (Microprocessor control system)
51 Front foil

52 Microprocessor control system, complete
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Henlacement 01 tne MICroprocessoer Replacement O1 INsSuanng insern
control ' Important: First ventilate upper part!

Removal: Protection against dust exposure as descri-

1. Remove the workpiece storage plate (item 5) bed in the DFU.

2. Remove 4 x mounting screws (ltem 50 — 4 x) of the

controt unit. (2 above - 2 below) Removal: 7
3. Withdraw the control unit (ltem 52). 1. Pult out the power plug.
4. Pulf of 2. Loosen and remove 2 cover screws (ltem 1).
power plug (green) 3. Raise cover (should the cover stick strongly, please
connector (15-pin) raise with a screwdriver under the cover).
vacuum hos.e 4. Remove the insulating disk (ltem 8).
5. Disconnect the thermoelement leads (red-white). 5. Loosen the thermoelement connections, withdraw the
6. Disconnect the protective conductor (groundwire on wires and withdraw the complete thermoelement (tem 9)
hose plate) with two-hole rod upwards.
6. Withdraw the terminal insulation (tem 10) upwards.
Installation: 7. Loosen the firing muffle connections, withdraw the
Instal! the new contro! unit in the reverse order. wires, withdraw the firing muffle (tem 11) carefully up-
Please observe the polarity of the thermoelement leads wards.
without faill 8. Remove the terminal bolis 4 x (tem 13-21).
' a) Unscrew the connecting wires (llem 16) (outside the
vessel),

b} Remove mounting screws for thermoelement and fir-
. . . ing mutfle (tem 13) M3x10).

Replacement of the microswitch ¢} Unscrew prass nuts (tem 14) (SW 12 mm), brass wa-
Removal: sher (ftern 17) and ceramic-bush (tem 18). Remove
silicone gasket (item 19).

1. Remove control unit {see microprocessor replace- d) Pult fo the inside and remove the terminal bolts (ltem

ment).
. 20+ 21).
2. Loosen and remove 2 mounting screws (item 33). Information: The vacuum connection (ltem 22 - 25) is
Hoid the lift with your hand in this case. located in the lower part of the aluminium
3. Turn the litt in the lower part so that the microswitch vessel (tem 27) and is hot removed for re-
{red) is placed to the front towards the opening. : placing the insulating insert.
4. Unsolder the connecting wire (2 x brown lead). 9. The insulating insert (tem 12) is now withdrawn up-
5. Remove 2 mounting screws from the microswitch wards out from the aluminium vesset.
- (tem 34).
6. Withdraw microswitch (tem 35) with the insulating Installation: _
plate (ftem 386). : 1. Align the new insulating insert accurately for installa-  ©
tion, the recesses for the firing muffle must be located ax-
Sketch: : acily at the position at which the holes for the terminal ‘

bolts are in the aluminium vesssl.

Insulati temn 36 ) . . o .
nsulaling plate (fiem 36) 2. For installing one requires ceramic fiber sirips bet-

P ol f‘r/ - : ) ! : i
—~ ween aluminium vessel and insulating insert for locking
ﬁ brown according te tolerance difference for fastening or com-
~ pensating. :
brown . C
. - 3. Press the insulating insert down up to the stop.
free 4, Installation of all parts in the reverse order.

Switchin .
Pin~" ™ Rack gl J important Note:

Ohserve the polarity without fail when in§talling he ther-
Installation: moelement (plus/minus).
1. Install new microswitch with insulating plate so that
ihe switching amm is located above the pin of the rack.
2. Further installation in the reverse order {see removal).
3. After complete installation, the switching arm of the mi-

croswitch must be adjusted so that with the lift closed,
the switching arm is pressed (contact is open).




Replacement of solenoid coils

Removal:

1. Remove 4 x mounting screws (ttem 44) for the back
part (drawing 4 / C).

2 Withdraw the back part and pull off or unscrew the va-
cuum hoses.

3. Remove ali connectors by pressing the bolt together.

4, Pull off the electrical connections of the solenoid val-
ves (ftem 48). (Possibly mark wires, control valve orange/
white, ventilating valve orange/yeliow).

5. Replace defective valve block or solenoid coft.

Installation:
Fit the vaive block or solenoid coil in the reverse order.

Caution:
The solenoid coils have different ohmic values:

ltem No.49 =140 ohms 2/2 way valve. -
ltem No. 49 A = 100 ohms 3/2 way valive.

Replacement of lift gear with motor,
“complete

Removal:

1. Remove the control unit (see microprocessor replace-
ment).

9. Lposen the brass nut (SW 5.5) on the upper part of
the rack and screw out with the associated screw.

3. Hold the liit plate (tem 31) with one hand and push
the rack down with the other.

4. Remove the lift plate.
5. Loosen the screw connections of the terminals:
Colour of the connection leads:

O O]—— brown

O (O} brown ‘

O O|— black —————_ Capacitor

O O|—— green —_— é%pj:(%% T_f)}
: 7

O —— gray ’

6. Loosen and remove 2 mounting screws (tem 33)
holding the litt by hand.

7 Lower the rack completely downwards and remove it
from the opening of the control section.

8. Remove pressure spring inside the rack.

Installation:
In reverse order.

Position the rack during installation so that the rack is in
the centre of ihe drilled hole.

Supplement:
Replacement of the motor with gear (fiem 39).

Removal:

1. With the lit removed, ioosen the leads of the motor at
the terminals and remove.

brown — 10 O
brown —1O O
black — 10 O
green —10 O
oxgey —— (O O

2. Unscrew 2 screws (fiem 38), remove motor with gear.

Installation:
Install the new geared motor in reverse ordet.

Important Note:

Spray or grease the lift rod every 14 days with a silicone
spray or heat-resistant lubricant.

Clean ihe rack with a cloth before doing this.




CONTROL UNIT MULTIMAT C

The control unit of the Multimat C consists of the follow-
ing function groups:

1. Power supply.

2. Power section (muffle, pump, solenoid valves).

3. Digital section (processor, mamory, input ~ output
pors).

4. Analog section {measuring amplifier, muliiplexer,
A/D converter).

5. Keyboard.

Functional description of the individual function
groups '
a) Power supply (circuit diagram p. 3 / Doc. No.
SCIINTSCH

The ajternating voltages of the mains transformer are
conducted to the power supply through the 15-pin exira
low voliage connector P1.The mains transformer has
three floating secondary windings: Main winding 9V
(GVACO / SVACT), main winding 24 V with centre tap
(OVAC 7/ 12VAC / 24VAC), auxiliary winding 8V (8v241 /
GVACO).

' NOTE: The auxifiary winding is not used in the
Multimat C.

Power supply of the digital section:

The main winding 9V is connected with the bridge recti-
fier D4. The rectified voltage is smoocthed with C17, C20,
C21 and then conducted to the 5V iongitudinal controller
U13 (on heat sink K4). The stabilized direct voltage VCC
for supplying the digital section is available at pin 3 of
the controller. Any tendency to oscillate is suppressed
with C24 and C30.The LED lighting of the LCD screen is
supplied through the closed jumpers J2 and J3, as well
as the jurmnper at transistor Q3 (not mounted). The current
is limited with R56,

Power supply of the analog section:

The main winding 24V is connected with the reciifier
bridge D5.The centre fap becomes the analog ground
in this case. The rectified voltages +/- 12V are smoothed
with C29, C19, C22 (+12V} and C16,C18,C23 {(-12V)
and conducted to the longitudinal controllers U12 (+5V)
as well as U11 (-5). The outpuls of the controllers are fil-
tered with C25, C28 (+5V) and C26, C27 (-5V). D6 and
D7 prevent that the analog ground potential can jump
briefly above +5V or below -5V in the case of strong
asymmetricai ioading {e.g. in the case of a faulf).

For operating the sclenoid vaives, the approx. 28V of the
solenoid valves is generated from the unstabilized
+/-12V voltages by series connection OV and +24V1).

NOTE: The reference potential of the solenoid voltages

is therefore not ground (GND) but the negstive outpui of -

D5.

(Clrcui aiggramm p. 2 (LOC. INO. DAV M)

The digital output signals 100 - 105 (TTL level) are used
for operating the lift motor, the firing muffle, the vacuum
oump and the sclenoid valves.

Lift motor:

~ The it motor is operated with the signals IC0 and 101,

The lift motor used is a 24Vac synchronous rotor with
motor capaciior. (Refer to the furnace wiring documenta-
tion for the cohnection of the motor through plug P1).
The power triacs Q3 (up’) or Q4 (down’) are fired by
means of the oplotriacs U9 and U8. In this way the
24VAC voliage is swilched in each case 1o the corres-
ponding motor winding.

Firing muffle:

The firing muffle is switched with the signal I02.The
power triac Q5 is fired through the optotriac U7. Capaci-
tor RC2 and varistor R20 protect the triac against voltage
peaks from the mains. The power triac Q5 is connected
with the firing muffle in series to the mains voltage (see
wiring plan of the furnace chassis). The function of the fir-
ing circuit is monitored by the control unit as foliows: The
small transiormer T1 is connecied in parallel to the
power triac with its primary winding.

In the secondary circuit of T1, the optocoupler U10D is
actuated through the current limiting resistors R28 and
R29. If Q5 swiiches off and if the muffle winding is con-
nected, mains-synchronous TTL pulses, which are eva-
luated by the processor, appear at the ouiput of the oplo-
coupler. The muffle error message, as well as firing circuit
error messages are generated from this signal

Vacuum pump:

The power friac Q6 is switched through the optolriac UG
with signat [03. Q6 closes the circuit to the mains plug
on the back of the fumace {see wiring plan of the fur-
nace chassis). The circuit is identical with the muffle con-
trol,

Soienoid valves:

The vacuum control of the Multimat C is periormed with
2 solenoid valves. The signals (04 and 105 switch the
Darlington fransistors Q2 and Q7 on through the opto-
coupler UT0B and U10A.These transistors connect the
circuit of the solenocid valves to OV,

Limit switch:

in closed condition, the position of the fired product plate
is reported to the processor through P1 and UT0C with a -
microswitch in the furnace mechanism. * ‘

The microswitch switches P1 pin 14 to ground.

c) Digital section
The microcontroller U16 with address register U7 and
memories U27 (Eprom with operating system data), U26



{write — read memory) form the processor unit of the Mul-
timat Compact. The keyboard and the LCD display are
operated with the port 1 of U16.The address manage-
ment of the data and address bus is performed by the
GAL U24. The select signals for enabling the individual
bus subscribers are available at the outputs FO-F7. The
select signal of the write — read memaory (U26) is swit-
ched off with Q8.in the case of a power failure. The char-
ged capacitor C71 still supplies the memory for approx.
20 sec. with energy, so that the stored firing program sta-
tus information is retained in the case of short power fai-
lures (mains failure fuse). In this case the memory is kept
in standby with R50. Increasing C71 increases the buffer
time in the case of power failures.

The supply voltage and the proper running of the operat-
ing systemn are checked continuously with the monitoring
circuit U22. If the unstabilized direct voltage divided with
R48 / R62 in the power supply drops below 2.5V at pin

1 of U22, then a reset pulse is triggered immediately.
U22 must aiso be supplied continucusly with trigger pul-
ses at pin 2. if these pulses do not arrive (e.g. in a con-
ceivable system crash), then a reset s also triggered.
With a reset triggered, the CPU is siopped, the RAM U206
locked and the output register (U19) to the power sec-
tion cut oif. The power section s actuated by means of
LI12. The analog multiplexer channel is selected with the
bits MUX1/MUX2. The status messages of the furnace, as
well as the return lines of the keyboard matrix (C0..C3)
are read with the input block U25. The trigger pulse for
the monitoring circuit (TWD), the keying signal for the
acoustic signal generator (SOUND) and an auxiliary sig-
nal for address coding are output wilh register U28.The
outputs Q1-Q4 generate with the resistance dividers R51,
R52, R54, R54 and R57 the contrast voltage for the LCD
screen. The firing programs, as well as various configura-
tion data are filed non-volatilely in the EEPROM UZ23.
This memory is operated by means of I2C bus (SCL,
SCA).The acoustic signal generator BZ1 is actuated by
the oscillator built up with U4 (Doc. No. SCILSCH). The
oscillator is cycled with U4 pin 4 from U28 pin 12.The
volume can be influenced by changing R7 (R7 min=
10R).

d) Analog section
Temperature measurement

The thermal voltage fed o X3 is amplified in the tempera-
fwre measuring amplifier (15} and conducted to the input
Y0 of the anaicg multiplexer (U20). The gain factor is per-
manently set. The femperature measuring circuit is cali-
brated by software (see 'CALIBRATION' chapter).

Pressure measurement:

The measuring amplifier for vacuum measurement (Doc.
No. SCIIDRUCK.SCH / page 5} is constructed as two-
stage bridge amplifier. The output voliage POUT propor-
tional to the pressure at the sensor (£1) is fed to the
input Y2 of the analog multiplexer U20. The gain facior of

the stagas is permanently set. The vacuum system is cali-
i dm wd by o o Eh i rmrem fema AT IDDATIOYWNE Al artar

Terminal compensation

For compensation of the thermoelement terminal (X3),
the femperature of the PC board is measured with U21
and the voltage proportional to the temperature (10mV/
degree C) is conducted io the input Y1 of the analog

- multiplexer U20,

The actual compensation of the input terminal voltage is
by software.

Analog mukltiplexer

The analog input selected with the signals MUX1 and
MUX2 at U20 is convered into a 12-bit digital value in
the A/C converter. The reference voltage (at U18 pin 39
to pin 26) is permanently set.

The converter is calibrated by software (see 'CALIBRA-
THON' chapter).

e) Keyboard
{Doc. No. SCITASTSCH page 1).

The 23 keys are arranged in a mairix structure. The row
signals output by the processor (RO0..RO5) are swit-
ched through 1o the corresponding column signals
{C0..C3) with the keys released. These signals are read
and evalualed by the processor through U25.The
PROGSTART' LED is switched on by U28 pin 16.

'CALIBRATION chapter of the analog section

The following aids are required for calibration of the ana-
log section:;

1. Room temperature compensated millivolt meter for
thermal voltages at platinum / rhodium 10 thermosle-
ments {fype 3).

2. Digital multimeter for AC and DC voltages (Fluke 77 ar
similar).

3. Reom temperature compensated millivolt generator
for thermoelements type S.

4. Absolute pressure meter (vacuum tester) with measur-
ing range 0-1000 hPa.

NOTE: WE URGENTLY ADVISE AGAINST ATTEMPTING
CALIBRATION WITHOUT THESE AIDS!

Before a new calibration of the contro! unit is performed,
it should be determined by checking the measured va-
lues whether the assumed measuring error arises at all
in the contral unit.

Pracedure:

Connect the mittivolt meter for thermoelements type S
with thermal voltage-free connection cable paralle! to the
furnace thermoelement at terminal X3 (pay attention to
the correct polarity in this case).

Connect the absolute pressure meter by means of T
piece and suitable hose in front of the pressure sensor
of the conirol unit,

Switch on the conirol unit and let the temperaiure settle
down to 650° C with furnace closed. Set the inputtable
temperature offset 1o ZERO in the Unit parameters’

menu. After the furnace has settled down, compare the

temperature value in the furnace display and on the milli-
vnlt matar Minan tha fiirnacre and avnnes the contrnl Tinif
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ptays anew after approx 15 min. \fv!th Proy Jer function ol
the terminal compensation, the two measured value
pairs should differ only insignificantly. Start the firing pro-
gram with 650° C base temperature and 1100° C firing
temperature with vacuum. Once the furnace has setiled
down to 1100° C, compare the temperature indications
anew.

Once the vacuum is reached (v indication in the display),
the vacuum in the furnace chamber should be 50hPA
(+/-8). Read off the absolute pressure meter which is
also running for this purpose.

If a temperature error is determined in this check, this
can be correcied with the temperature offset function. For
this purpose enter the corresponding value. If no tempe-
rature measuring error is determined in the check and if
the firing result of the furace is nevertheless unsatisfac-
tory, then the error is not in the control unit but in the
thermoelement circuit (thermoelement defective or conta-
minated, cabling of the thermoelement lead etc).

If the control unit despite correct vacuum measurement
(let the absolute pressure meter run as well) occasionally
breaks off a firing program with the message Vacuum
not reached, then the error must be found in the furnace
(vacuum line untight, moisture, insufficient pump output
etc). The message Vacuum not reached’ comes if the
target vacuum of 50hPA is not reached within 5 minutes.

CALIBRATION

If a calibration error is determined according to the
above described test, then the control unit must be reca-
librated.

In this case proceed as follows:

Pull out the mains piug. Disconnect the thermoelement,
conneci millivolt generator to X3 with the cotrect polarity
and enter 50 degrees C. Connect pin 8 and P15 at the
connector P1. Connect the vacuum meter by means of T
piece and suitable hase direcily to the pressure sensor.

Plug in the mains plug.
The service menu appears in the display.
Call up menu 1 =KKALwith the numeric key 1.

With a digital multimeter measure the voltage at U20 pin
14 (4) fo U20 pin 8 (-). The read off voitage corresponds
to 10mV/degree C.

Enter the temperature so assigned with the numerical
keys without comma (example: 230 mV -> 23.0 de-
grees —> enter numeric string 230).

The entered value is taken over with the 'S’ key. The entry
can be deleted again with 'C’. The stored terminal factor
is now displayed as a check and this must be taken
over with 'S’ Now switch back inte the basic calibration
menu with 'R’

Select menu 2 =VKAL with the numeric key 2’

Read off the vacuum meter. It shows the momentary at-
mospheric pressure {e.g. 1000hPA). Enter the read off at-
mospheric pressure with the numeric keys 0-9 {correct

“entry errors with 'C"). Acknowledge value with 'S. The

pump now staris. Pult the pump hose off from the fur-

over and ihe valug displayed in the ADW field no lenger
changes (ie. max. vacuum eg. 10hPA). Read the va-
cuum meter and enier the value with the numeric keys.

Confirm with the 'S’ key. Call up the basic calibration
menu again with the 'R’ key and pull off the vacuum

hose of the pump again.

Select menu 3 =TKAL with the numeric key ‘3"

Set millivolt generator for thermoelements type S o 50
degrees C.Wait until the value displayed after ADW no
longer changes.

Take over the value with the ’S’ key. Now give 1200 de-
grees C with the millivolt generator. Wait until the value
after ADW no longer changes. Take over the value with 'S.;
Call up the calibration basic menu again with the 'R’ key.
Exit the service menu by opening the jumper from P1

pin 8 to P1 pin 15. Plug in the mains plug, connect the
thermoelement again, restore the vacuum connections

for normal operation. Calibration is completed.

Seiect the firing program and test the conirol unit for cor-:
rect measured vaiues. |
Refer to the publication 'Instruction for calibrating the I\/tut—r
timat C* {Doc. No. S\Dentsply\Mach1Ic\Eichen.doc) for

further detalls of the service menu.
Problems during calibration

Since the calibration is performed by software without ad-
justment controfler (potentiometer), caiculated scaling is
allowed during the calibration process only within per-
missible tolerances. If (e.g. due to a defect in the measur-
ing amplifier) these limits are exceeded, then an error
message is output during calibration. If this is the case,
the following measurements should be performed:

Error message in all 4 calibration menus
Possible cause: A/C converter and environment,

Measurement: U18 pin 39 to U18 pin 36 setpoint=
BE27mV +/- 10mV.

Pulses must be present at U18 pin 2 (status) and at U18'
pin 26 {run/hold). Test 3MHz timing signal at U18 pin 25 :
{Osc out). '

Measure all supply voltages.
Analog multiplexer defective or is not switched over.

Error messages in the individual calibration menus
Measure all supply voltages.

Possible causes:

Test temperature measuring amplifier.

Give 1200 degrees C with millivolt generator

Measure output voltage at U15 pin 6. Setpoint 960mV
& 15 mVv. .

Analog multiplexer defective or is not switched over.
Test pressure measuring amplifier:

With atmespheric pressure at the sensor (e.g. 990hPA)
measure output voltage at U29 pin 7.

* Setpoint 834 mV, tolerance - = 40 mV.



nstructions for calibrating the
Aultimat C

. Switch on calibration state:

pin 8 is connected with pin 15 on the 15-pin Cannon
onnector, the following mask appears at JMains On® or
n the basic state:

1=KKAL 2=VKAL 3=TKAL
4=KKAN 5=VKAN &=TKAN

'he two following masks can be selected with the cursor
Jp and cursor down key.

4=KKAN 5=VKAN 6=TKAN
t= INIT 8=PCLR 9=FREE
7=INIT. 8=PCLR 9=FREE
{1 =KKAL 2=VKAL 3=TKAL

[4¢]
Q
(@]

The displayed submenus are selected with th
ponding numeric key.

2 Calibrate terminal temperature and enter terminal
factor (KKAL): :

A digital voftmeter must be connected to pin 2 and 3 of
the LM35CZ (temperature sensor) and set fo V=" BEvery
10 mV of the read voltage now correspond to 1° C.

ADW XXKX
R = Raus

Temp.= XXX
S ==3et

ADW displays the current converter value in Hex.

Temp. displays the term inal temperature caiculaied with
the current alpha. :

The voltage measured at LM35CZ is entered (without
comma) with 0..9 at WA X,

The entry is deleted with C and the original terminal tem-
perature displayed again.

The new afpha is calculated with S and the system bran-
ches into the following menu.

The menu item is inferrupted with R ang the system
branches into the basic calibration menu.

= XXX
S=Set

Terminal factor
R = Raus

X XX displays the current term%nél factor.
The new terminal factor is entered with 0..9.

The entry is deleted with C or the curreni terminal tempe-
rature displayed again.

The displayed terminal factor is adopted with S and the
KKAN menu is switched on.

The menu item is interrupted with R and the system
pranches inio the basic calibration menu.

3. Calibrate vacuum (VKAL):

The power supply of the vacuum pumo must be con-
nected with the furnace. The pressure sensor of the fur-
nace and the DVR 1 must be connected to the same va-
cuum hose and display aimosphere.

ADW 300K
R = Raus

Vacuum = XXX
S=2Set

ADW displays the current converter value in Hex. -

The current atmospheric pressure at XXX is entered in
hPa with 0..9.

The eniry is deleted with C.

The value is adopted with 3, the pump switched on and
the next menu displayed.

The menu item is interrupted with R and the sysiem
branches into the basic calibration menu.

The purmp must now be connected with the hose of the
pressure sensor.

Waii
R =Raus

This menu remains displayed until the measured value
has dropped beiow 200 hPa, then the following menu
appears.

The menu item is interrupted with R and the system
branches into the basic calibration menu.

ADW XXKX
R = Raus

Vacuum = XXXX
S =238et

ADW displays the current converter value in Hex.

The actual vacuum at XXXX is eniered in hPa with 0..9
(between 0..10 hPa).

The eniry is deleted with C.

The value is adopted with S, the pump switched on,
alpha and delta calculated and the system branches into
ihe VKAN menu.

The menu item is interrupted with R and the sysiem
branches into the basic calibralion menu.

4. Calibrate temperature (TKAL):

A millivolt generator must be connected to the thermo-
element input of the furnace.

ADW X0XKX

R =Raus

Generator=50°C
S=25et

ADW displays the current converter value in Hex.

The generaior must ouiput the voltage for 50° C.

The measured value is adopted with S and the system
branches into the following menu.

The menu item is interrupted with R and the sysiem
hranches into the basic calibration menu.



' 7= Raus
L——'_—_‘
ADW displays the current converter value in Hex.

The generator must ouiput the voltage for 1200° C.
The measured value is adopted with S, alpha and delta
are calculated and the system branches into the TKAN
menu.

The menu iem is interrupted with R and the system
branches into the basic calibration menu.

T e )
J—

5. View terminal temperature and terminal factor
(KKAN):

Current converier value i_n Hex
Temninal Alpha
Terminal Fakior

KW 00K /100K K XK
WO ToXXX UK
Terminal voitage

\-—I Terminal temperature

Current convetter value in Dec

The menu is exited with B and the system returns 1o the
basic calibration menu.

6. View vacuum (VKAN):
Current converter value in Hex

‘——’— Vacuum Defta

Vacuum value
VAKW: YOO /2 XXXX V1 XOOKK
W OGO /2 XXX

\———— Vacuum Alpha

Current converier value in Dec

The menu is exited with R and the system returns 1o the
basic calipraiion mentl.

7. View temperature (TKAN):
Current converier value in Hex

Trmp Delta
i ]

Terminal voltage
Temperature voliage
HOOK 00K XXX U XXX
DOOO, MOOK XXX T XK X
\—— Terminal fermperature
Tmp Alpha

Current converier value in Dec

The menu is exited with R and the system retumns to the
basic caiibration menu. '

Temperature

11

#  Faciory init il .

DATAITELSID cif STL b wimn =

ftern, Le.

Program number =1
Language = German
Temperature unit =°C

Horn =0n

Fast cooling = off

Standby = off

Contrast = 8 {middie)
Printing = off
Calibration offsef =0

Muffle hours =0

Pump hours =0
Evacuation iime = 45 gec.
Max. ramp - = 180° C/min.
Cooling ramp =55° C/min.

The following display can be seen:

Facto ry-init
Delete No.: XX

After ending the system auiomatically branches into the
basic calibration menu.

9. Delete program buffer (PCLR):

The entire program memory is deleted in this menu item.
The following display can be seen:

:

After ending the sysiem automatically branches into e
basic calibration menu.

Program buffer Init
Delete No.. XX
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Jole: R20/R21

not used when RC1 and RC2= 68nfF

o
—



U H
[ HIS ANIIDS -]
AT JOQUNN JUBWhIOR ATY
Ajddnasesod 3doduod - JUWLILNH
[I&E)
s
ATDS1INID —
HOBLHT
4111 Al
Q .
AG-O— —T 0A w 1A s
¥
| 2 EL ] ani "o 2| NL k= O OYAD
AQT/ANZE FED BED s AGZ/ANER 1o ARR/IN00TE
100y W L2 ¥ T o1y v 31100
0 t b1 1
3 40T ‘D ¥
GED -
T
oot tooBE 2|
angye
v —O OYAZT
Z|
. m 4nt ‘g @ 4Nt ‘g 2 2| E €|
Toor W AQE/dNZE =l Q20 i 220 =~ Am2/2n2@ i AQ2/4N00Z2E o =] 4hT 'o g
a0 820 7 T T EFD 823 7 FED
¥ ¥ N_ $ 1
a
M QO OYAYE
AB+O o ) 1A}y N
M 0350713 = m:u o
T B3N narzs C FOYAB
OEEN LOM ____
13 -5T- T .._.
1350713
[ oasiaoed 2
L} 1
¥ EL -] 4n¥ ‘g g G J.\ EL -
AGT fanzE A~ rai 111 AQF/4nEE ke ADT/4N00LY N £E3 s
-1 OED 15 I Al T
2 ¥ 3
€]
m L4
3A0 . oA 9 za :
035070 ¥ T
HO¥ . ¥ H3dROC [ O 0DYAR
+1 = 5 T a0A )
acy ann
) 4]




A4z
1w__. 64 Anto. .7 - UiB
is; I_Hh yia us? 2y L o con 61K RIN THLOH
— 2 .12 3 M -
AseF . Exsvr ro.0 i o £ Bi o1 8 a0 Ao oo M3 N alo no -840 E CIN ANALOG HAS
T Po.2 2 02 4153 @a INAZ_ 190 Lo LH N Az D2 2] £AZ IN HIBH
po.3 0 04 G4 3 Da 21 a3 na H4 a3uF
es| 1l 4 4 oS as 4] a4 04 4 A4 o4 2
£oa 34 ENDY- N N oo REFOUT
xa pols 14 o D6 0B [+ N AS 05 AB D& N Do
PO.G (3 o7 a7 AB o5 N AS D& o N 101 .
P07 p8 Qe 55 A7 D7 NI (Y 4 s 4Dz
REsET 11 TN NS [ Naa22llg NADd 252
p2.0 [-EL~01 c NI 019 240 (A0 DE >
Rg-i s oo NarieEi it JGE vav R4 08 ne REF+
i pa5 Lo = TARGET Nt 14 7 , A7 i
To P2.4 NGE A13 span w“m«mm V- 2 o8
T Pz AlQ. 36} ) et e "UI.“ N floie v
P1.0 , oy (B ais we (20 —ovee L - N %81 rear (7 [ovsv gy v
Ri-2 TICETE f—2 E o
Ri3 [o5En ' ae 47K ¥ GROLING ___.
. /LB cao cs1
Biid . umumuk.wn_ BRL07 AT 7na -gv BB o-av "o §9%.F T 50k
AilB JpfRt— e 6 4| 7cE 25
BL.7 wn &l ¥0 Fo w BOSI QUT
B H i i ga—oan A i ararus e tea ffasie adte
= A I3 Fa -
7 0i3 \i +5Y
A I3 F4 HEM..... o B ) QSZIN
3 It B0 M g 'cReF+ HooE [Bl—r——
17 F? . vee &70 D5ZSEL L eng hgne
7i] 8 = vie e 1uF 20 CREF- 2 8T —avce Bt - u
EVE] YEL7I68
CSR-CA_AAH 2KXB (WA, AO) cas AND AGND
CEOUT=GS |.ATCH YENT PUMP ETGC. (WAl 2 D. {uF uig
16F = CSIN~BIM INPUTS + KEYBOAAD RETUAN - NADD B1 a1 (7] -]
LBW=.0}-BY TE-AQCONVERTER  {AD) = vCo _,m..m[ b2 a2 R LuaiR,
| HBY-HI-BYTE-ADCONVERTER (A0} pa ga |t I
ART CSC~CONTAASTLATCRYHATCHDOG (WR) ADA nss P
| ur—@ | APie=A1c0F EPAOH I\iDd4
DEPR=OUT-ERABLE EPADM (CHTA) /Pu.m B ¥ —
200K & 2208
AR HOT USED
AT
R33 Ra” vCC e
||,»Dn.|=_. + . uzo w
22K 1K Voo i vo Voo
RE4 AL At Y1
l A3
10K 2 H gz ALLAAS ¥4 3
7AHCRYI 3 . A2 6 g ¥8 € IN/DU
4 == 34 AB v
<PROTSTIAT PRARSIAAT : 5 = 382 Y7
vee -5v 8 Ra {
22 o=t +BY O——— 7 Ra7 A _mv
1cLo3ER veeo 2 2 g a vee 2%
3{r0 v ovee & = cmg  AGNDO—— 8 _
31+ IST s ) 2 6. 1uF ESTPOINTE 180K I GND
- -+
[—*{¥ss sox DA o AGHD = M TAHCAGET
= FZACIE JHEANOCOUPL o
PT- s .
A3n A45 _ AGHD _Iormzo
cra 580K
49 . 8BR - rav
e
caa caa
¥ 0, 1uF Q. {uf _m o, 1uF m
: 24 out  +vs
AGND U2y
LH3IGCZ
DENTSPLY ;
BESAAH Titie
HULTTHAT COMPAGT CPU + AMP :
ceg = HEOED 55 izTeDocument Humbar :
E5ir 7 ptens oot i
= RESET b, 1uF

"TITH jpnusi-y 30, juRakneat 4 of




74
Y apv l AGHOD

0. uF
zZ1
SENSOR 2
4 & W 2 u29a
+
% 7 PQUT
HPXZ1DOAR 5 [Pt >
7 + =l
TLcara
73
- Nw 5 RBE
& u<l AGND 750R AE7
0, 1uF | S LI o |
: 2
16K
A
TLcaza
. Mu.\
R84 1|/ 2
16K 3
0, iufF
~2y
AGND A3
ir—2
—
780R
C7s 76 '
-Bv TLFoEzD +u<¢(.»* AGND
Q, 1uF 0. 1uF

DENTSPLY

Title
MULTIMAT COMPACT VAKUUMAMP + SENSOR

iza PDocument Numbar EV
a 1.4

Note:  Janyary 30 1SRalhaes ___ 8 ef S




=
S

[ X ] .1
/&

;

B
8 [Rid]m

@ua

.C.I.O@C.".QO.....{I@
L]

S

L J
& 'y w ]
e | ]
] @ RE3 | m
.-!'_ [y c4 I.'I_R7 [ 4 > ai-
R - o Joem wREE_] e "Eeegoeecscsstcg
B = . o o icl® 3 CoresseTOEBERSIBD
H Il o s~ s e ®
i LR o e
L =] w oG e
x - = @ ®
= ¢ *s o e
=] e[ RIS|wa[RIE| wep am p . n Nime
[TF3] M2 2T afipled - - ZEoccccescevoese s 0OET
l"'|l'.°|o “ e[ . . he
® = = rd ok uime Y - OB e 60D SGSSN 0D
i g :
[ ~N
o ~J A= =~ (|
e . IO a0 0 ROBEOCIOIEDS T OB
g ] ] ﬁgooonnmos'l poooouon!]g
@ 8 "osssescrasesslosssesc-
5 ™ @ 5
- 3 =B »_ bt .
[w] ng [ ] *
00: o
:I R [ ] L ] Q..
[ ] ® o=®
-0 -® 53

0 0

£}

151HYA
124 1@21@
124 2 il )3
AWM
| |
Z
| ]
]
|
4

£l
ticeeco
o c[e #[RZ m mm'* :L? ﬁi
oo e/ =se ;ooofb
[

8|5 AL

m[1TH ] »
.

el

e

S ]
e e
an
oe
o
ol
om
P
[ N
&

17



5

1

5




l\l:'#__l:iul]‘;ﬂl. S/

Spuie Parts List

Pos. '

—
W00~ O QRS

ROV T S Y
oo —

15 A
15 B
16
17
18
19
20
21
22
23
24
25
26
o7
28
28 A
29
30
31
32
33
34
35
36
37
38
39
40
41

42
43
44
45

46,

47
48
49
49 A
50
51
52

Art.-Nr.

03 233 4X16 NI
03201110

03 203 060
03532159
03201118

03 250 050
without nr

03 203023

03 533 370

03 222 326 033
023002 C 230V
03 222 325000
03 233 3X10V2A
0322307 MS
03 242 402
0324343 ZN
03 233 4X6

03 242 74 MS
03222005

03 400236 131
03 222 041
03201126
03223 10x1 M5
03 400 239 131
03 201 117

03 208 008

03 201025

03 222 332

03 233 4X10
0324343 ZN
03231 5X16 A2
03 203 004

03 201 500 91
03 521 351

03 2374X10
03233 3X16 MS
03 400 2291215
03203017
03209022
03233 3X6

03 420 361
03213 205
03213150 315A
03 213 150 800A
03213 204
03205 F11126
03233 4X8 NI
03216100
03213 100 10A

03213120 15A

without nr
03521 801
03501 801
03 501 802
03 233 4X8 NI
03241040
03521 800

Description

Screw for cover

Cover

O-ring for cover (190 mm)
Firing platform base

Heat sink

Rubber fool

Transforrmer

Barlan digk 170 x 2
Thermocouple, complete
Top terminat insulation

_Firing mufile

Insulation insert

Screw V2A

Nut, brass

Washey, brass

Cog

Screw, brass

Washer, brass

Disk, frequenta

Silicone seal, 5 mm

Socket, frequenta

Terminal stud

Nut, brass M 10 x 1

Silicone seai 3 mm

Vacuum connection block

Terminal bolts

Mounting flange

Alu vessel

Screw (alu vessel}

Tooth lock washer

Screw for lift plate

O-ring Kompleit
Firing platform support 03 400 224
Firing plafform support seal

Screws for lift (2 x) 4 x 10

Screws for micro swiich

Micro switch

Isulation piate _
Capacitor 10 yF (50 Hz} / 68 1F (60 Hz)
Screws (gear motor)

Gear motor, complete

Cap for fuse garier

Fuse 315 mA/250V

Fuse 800 mA/250V

Fuse garter

Radio inferference capacitor

Screws (back, 4 »)

Socket, vacuum pump

Fuse 10 A/250V

Fuse 15 A/250V

Elasto buifer (3 x}

Solenoid valve block, complete
Solenoid coil 140 Ohm 2/2 way valve
Solenoid coil 100 Chm 3/2 way valve
Screws (Microprocessor control system)
Front foil

Microprocessor contro! system, complete

19



