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1.0 INTRODUCTION

,l;L!\él?ai;iégyA(;p\‘/)?cé:g?nSCc:it:r-‘l2A4D tE:an p;arform a large number of industrial and
rato ) ' preparation of thin films for Optical and Electroni
ggﬁlslicsétlélogf.aprceapbé;:;ittlon 01: gpecimens for Electron Microscope, etc. The bascicrounr:ict
: containing a vacuum pumping system togeth i
electrical components necessary for the coating pro%egs. ’ gether wilh &l e

2.0 SYSTEM DESCRIPTION
A. VACUUM CHAMBER

T ) :

Ci?c?ul;?an?abs(esr IS ;abrlcated from_ electrochemically-polished stainless steel. Three

“hambe rgis I windows .enable visual inspection of the coating process. When the
placed on the base plate it makes a vacuum tight seal with the base plate

by means of an ‘L’ type neoprene ‘gasket.

ber to prevent

A Cooling water pipe line is coiled on the outer wall of the cham
Alternatively a '

overheatiqg, .and to reduce the outgassing by circulating the water.
glass bell jar is supplied along with the unit. :

B. PUMPING SYSTEM

VAC diff pack pump Model-114D and backed

The chamber is evacuated by a HINDHI
e, direct driven, rotary vacuum pump, Model

by a 250 liters per minute, double stag
ED-15 with an overload protection.

' THE SYSTM CONTAINS FOLLOWING VACUUM VALVES:

a. A hand operated high vacuum valve is fixed to a base plate of 13" dia. This
valve isolated the chamber from the pumping system so that the chamber can
be brought to atmospheric pressure without switching off the pumping system.
A stainless steel wire mesh is fixed over the base plate opening to prevent
foreign bodies from falling into the high vacuum valve

valve is used in roughing and

late the Diff pack pump from the
The roughing and backing
peration they cannot be -

3 way combination
position is used to iso
roughing is in progress.
d due to the single lever 0

b. A single handle operated
backing line. The backing
rest of the system when
valves are interlocked an
opened simultaneously.

ollar pipeline to release the chamber .vacuum after

A fine control needle valve is also provided on the

c. A 6mm RAV is fixed to the C
ttering is employed. ‘

each coating process cycle.
collar for use during H.T discharge cleaning or spu

3.0 SAFETY DEVICES



otor is provided by an aj |
{

1

pump m
ad relay.
d with a thermal switch, which |
e event of over heating.

ction for rolary vacuum
ter with a thermal overlo

equippe
ater in th

he outlet of the cooling water supply
k pump in case of failure of water

a. An over load prote
break direct line star

of the Diff pack pump is

b. The cooling coll
r supply to the pump he

isolates the powe
1 is also incorporated in t
he power to the Diff pac
mended flow pressure.
ughing line and set to operate when
heric pressure and isolate the power
| switching 'on’ of H.T. power

A water flow swilct
line to switch off
supply or minimum recom

is incorporated in the ro
pproaches atmosp
This prevents accidenta
d to atmosphere.

d. A vacuum switch
the chamber pressure d
supplies (HT. RH, LT).

—supply when the chamber is expose
laments or boats is obtained from a 230V input
series connections in the secondary side of

er 20V 100 amps Or 10V 200

50Hz amps intermittent (110

d for 200 amps. Rating. The

t meter and through a

The LT supply for evaporation fi
transformer by means of parallel or
the transformer. The output rating may be eith
Amps (continuous) or 10V 100 amps or 20V
minutes). The standard unit is normally connecte
LT output from the transformer is fed through a curren
selector switch to LT feed through and filament holders.

g unit cabinet are equipped with a switch to isolat
H & LT when door is removed (Refer circuit diagram

e.

f. The doors of the coatin e the
power supply of HT, R

enclosed).
ng (lon Bombardment) is obtained from

The HT supply for glow discharge cleani
KV 50mA (5 KV AC open circuit.)

a high reactance transformer rated at 3.5
T and HT transformers and the radiant heater are first
tch on the electrical control panel and then fed to a
manually operated variac controller on the coating unit cabinet. A circuit breaker
in the return line is provided to protect the variac control from overload. A0 1to
10 amps AC primary current ammeter is also provided in the return line.

n the panel. It works

d to the secondary of
d 0-200

Q

h. The input voltage to the L
selected with a Rotary swi

i To measure evaporation current an ammeter is provided o
in conjunction with a current transformer, which is connecle
the LT transformer. The ammeter is sealed 0-100 amps in black an

amps in red for 20V and 10V respectively.

C supply is provided far

j- A solid-state power pack to give a full wave rectified D
rrent

::Lg're? r;ip g and cathode sputtering supply. The 0-10 amps AC primary cu
ndicates the primary current of the HT transformer when HT cleaning of

sputtering is in progress.

CHQEQ



F1 32A MAINS

) 32A  MAINS
3 10A ROTARY PUMP
F4 2A ROTARY DRIVE
F5 A DIFUSSION PUMP
F6 2A FE
F7 20A HT,RH,LT MAINS
F8 2A HT
F9 10A LT
F10 10A  SH/RH .
VACUUM MEASUREMENT.

A Pirani operates in conjunction with two Pirani gauge heéds, one mounted in the
rotary vacuum pump pipeline and the other in the collar side. The Pirani gauge
measures from 0.5m.bar to 1 x 10(-3)m.bar and the Pirani gauge is used to measure

roughing and backing pressure.

The penning gauge head is mounted in the collar. The penning gauge head
measures from 1 x 1-(-3)m.bar to 1 x 1-(-6) m.bar. The penning gauge is used to

measure high vacuum in the chamber.
ELECTRICAL CONTROLS AND INDICATORS

The following are mounted on the panel and electrical control panel on the front of
the cabinet

Rotary vacuum pump indication lamp

-l

Diffusion pump indication lamp
HT (HT Cleaning) indication lamp
RH (Radiant Heater ) indication lamp

LT indication lamp

AN

Mains indication lamp
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10.

THREE ROTARY SELECTOR SWITCHES ARE LABELLED AS UNDER

1.
2.
3,
. 4.

rent to the t;ansformer (HT, LT and radiant heater)

Primary our ps. Ammeter.

is indicated on 0-20 am

n 0-200 amps. Ammeter, i.e.100 Am

LT secondary current-is indicated Odary is connected for 10V operation S‘i

used when the LT transformer secon

A 0-500 deg.c digital indicates throu%)ﬁ a thermocouple the temperatyrg bel,

diant heater (i.e. at the substrat -
2’13 ::?)n't?oller USed(for measure the temp. and controlling of substrate heatg, _

(OPTIONAL) ' _ |
(Accessories supplied along with the radiant heater or substrate heater 5070 "

A manually operated speed control is provided to the rotary drive Mo
(accessory.)

OFF — Rot. Drive — Rot.. Drive & Diff. Pump

OFF —HT. -R.H.-L.T. |

EL1 -ELé — EL3 LT electrode selector (optional)

Green and Red/START/STOP Push buttons for Rotary pumps

CHAMBER GADGETRY (STANDARD)

A

The chamber gadgetry comprises of a work holder ring, which has a diamety
of 8" Tpe work holder ring is supported by three pillars fixed to the base plate
A spherical work holder which is supplied unpierced along with the unit i

mounted on the work holder ring for uniform coatings on plain area from 2
central evaporation source. :

A DC high-tension discharge cleaning system consistin ' '
: : ) g of pure aluminum ba
(Cathode)with suitable shielded to avoid electron contamination of the substrate

A source shutter swinging over the source positi
. _ osition and mal
lever is provided on the top of the tabletop. i opersisa by an exis

center filament holder are supplied to fix the"

Where there s S for multi layer coatings on small plane ared'

no uniformity. A 200 amps selecti itch i ided in th?
door to select any one of the three LT electFr)odes'.e Filon switch is provided I "

e
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E A pafﬂe plate is provided within the tripod just above the base plate aperture.
This also acts as a radiation shield when the radiant heater is used.

F A st_ainless_steel wire mesh is provided over the base plate opening to prevent
foreign bodies from falling into the baffle valve. ‘

G A sputtgring gadget of 3.1/2" dia, Copper cathode with an associated shielding
is supplied. The cathode electrode is supplied un plated and necessary plating
should be done by the customer. (Optional necessary)

4.0 ACCESSORIES (OPTIONAL)

1. ROTARY DRIVE

aterials uniformly on large plane surface
k holder, which has a useful diameter of
lly spaced ball bearings one of

The rotary drive is useful for deposition of m
substrates. This comprises of a rotating wor

6"._ Th.e wor.k holder ring is supported by three equa
which is spring loaded, acting on the rim of the work holder. The work holder is

rota.ted by a variable speed electric motor situated on a platform inside the coating unit
cabinet. The speed of the rotary drive motor is controlled by a rider control fixed on

the left side of the cabinet.

NOTE: Rotary drive is used along with the sector filament holder. Remove multi
filament turret, spherical work holder & use flat work holder.

A. OFF SECTOR ION BOMBARDMENT

e rotary drive. This high-tension discharge cleaning
luminum electrode bar. The bar is shielded to avoid

during discharge cleaning.

' This is used in conjunction with th
system consists of a super pure a
electron contamination of the substrate

B. SOURCE SHUTTER PLATE

This plate is designed to cover any one of the off sector filament holders meant for
sequential evaporation when a rotary drive is used. The shutter plate is attached to a
standard source shutter shaft when a rotary drive is used.

C. OFF SECTOR FILAMENT HOLDER

ed in conjunction with the -rotary drive. They are

These filament holders are us
a rotating plane substrate held in the

designed to distribute uniform evaporation on
rotary work holder ring.
2. MULTI-FILAMENT TURRET:

r different materials vertic
the vacuum. There is no provision to eva

This is designed to evaporate fou ally below the center of the
porate from

work holder ring without breaking
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e

This gadget is 10 be used with

;sed along with the rotary drive.
ider for multi layer depositions.

This thermal gvaporation system €O )

constructed out of copper permltttlngt; CL"trr:etr;]e ol
earth brush is in permanent con act wi |

and low tension life electrode brush will make the contact wheneverh. at

i e. to the center). The turret, which is supporteq

base plate to filament) is

source comes to the firing position (i.e.
i 3" above the base plate (from |
o t is transmitted into the vacuum

on a circular plate, posSi o el Th BB
db external hand wheel. e o .
;())/t;teem vi)r; z;n%" Wilson s hain drive. The evaporation IS carried out
below the center of the work holder ring,

bserving through the

from the vapor source positioned vertically ' >
Each source can be adjusted to evaporation position by o . j
urce can be identified at the

. chamber window and that particular number of the so

hand wheel indicator.
NOTE: When MFT is used LT Evaporation source holders are to be removed.

3 RADIANT HEATER
e chamber on top of the work holder ring. This is

The radiant heater is fixed inside th

capable of heating the substrate up to a temperature range of 250'C to 275'C in about

30 minutes. The heating element is Inconal sheathed nichrome and the circuit is
loading of the heater. Electrical connection is made

fused at 10 amps. To prevent over
via two feed through fixed through the base plate.

rement is made using a chromel-Alumel thermocouple in
nt panel. The thermocouple

off-sector to be L

spherical work ho
-position vapor source turret

nsists of a four

loading up to 100 amps. The low tension

of the turret low tension earth plate
that evaporation

Temperature measu
conjunction with a 500°c. digital meter mounted on the fro

leads are brought out of the vacuum system via a vacuum feed through in the base

plate.
Note: Temperature indicator is common for both RH & SH.

4 ELECTRON BEAM GUN:

;gi e\izzturﬁnm beaTmhegun is a vaporh deposition source designed to produce thin films in
: gun can achieve temperatures in excess of 3000’ is i
! ' C.
te:ﬁgittj:rtne tta? {Jrloduce thin metallic and non-metallic films of refractory metals 311;2:15 a':
, tantalum and molybdenum. The material holder is water-cooled copper

The 1 .. .
e gun Gonsists of thres principal part, a waler-cooled sample holder (Anode), 2
filament power suppl tt'a shield. In operation the filament is resistively heated b)ll a
soningcted fo the shie);do 1e_!hpomt where it admits electrons. One of the filaments is
the shield. The samplé holls prevents electrons from being accelerated and striking
flament and shield by high Ve’: is held at several K.V. positive with respect to the
been emitted by the ﬁlalsrgnentO tsg:ccszgl%agté l)his c;‘jauses the, efectrons, which have
wards and strike the sample in the

6



sample holder. On striking they give up energy gai . , .
. . gained during acceleration, heatin

the sample to the point where it evaporates. The shield prevents the evaporateg

material from leaving the gun in any direction other than through the port on the top

shield. A power supply consisting of HT and LT wi _
supplementary with the gun. with meters and controls will be

NOTE: When EBG is used all LT Evaporation source holders, MFT, FE are to be
removed.

5. FLASH EVAPORATION

Thi-}' flash evaporation unit consisting of a suitable electro magnetic vibrator which is fitted
inside the chamber to fee;i continuously on to a heated boat type thermal evaporation
source for rapid evaporation of material .The rate of feed can be adjusted electrically

from outside by changing the amplitude of vibration .It is completed with variable -
power supply. :

NOTE: When FE gadgetry is used along with central evaporation
Source holder. MFT, SH, Source shutter plates cannot be used.

6. COLD FINGER

Specimen cooling by liquid nitrogen is achieved by a cold finger which is introduced
from the top view port of the stain less steel chamber after removing the standard
view port glass. Liquid nitrogen has to be poured in to this finger which cools the
specimen holder by conduction. Proper design of the cold finger eliminates excessive
water condensation out side. The specimen has to be clamped directly to the cold

- finger, at the bottom, inside the chamber. The maximum specimen size which can be
clamped to the cold finger will be about 1 square inch.

Note: When CF is used RH, SH & RD to be removed.

7. ELECTRO-PNEUMATICALLY OPERATED SOURCE SHUTTER.

The electro pneumatically operated source shutter is used to cover or uncover the
evaporation source automatically, based on the signal from the digital thickness
monitor .this consists of a pneumatic cylinder attached to a rotary shaft seal with shaft

and shutter plate.
Note: When pneumatic shutter is used, manual shutter to be removed.

8. SPECIAL SUBSTRATE HEATER.

The special substrate heater for 500 degC temp. is basically a nichrome heater
" embedded between two stain less steel plates supported on stain less steel
radiation shields. The substrate, which is to be heated, is placed on top of the
heater. The temp. measurement and control is by means of digital PD controller

7



N
The power to the heater is smoothly controlleq by \

with K type thermo couple. D ed on signal from digtal

means of SSR power contro

PD controller. _
Note: When substrate heater Is Us

removed.

ed, RH, rotary work holder to be ‘

SERVICES REQUIRED . {

230V AC single phase 50 Hz 15 amps.(see circuit diagramﬂ

Power supply Maximum power consumption about 3 KVA.

Cooled water at 20c ~ Consumption 2 Its./min. for DP, metal bell jar and ‘
, EB gun | )

- Installation The unit should be installed on an even level concrete floor
Unpacking The unit, in a dismantled condition, is packed carefully in SeVera‘

cases to avoid damage during transportation. On receipt of the
unit, carefully unpack and check the components for damage.

ROTARY VACUUM PUMP

Before connecting the rotary vacuum pump to the coating unit, charge the oil tg the
pump as follows. '

A Remove the oil pouring dummy of the rotary pump

‘B Fill the pump with oil to the level marked on the sight glass window in the pump
wall, and replace the oil pouring dummy.

DIFFUSION PUMP

Charge the diffusion pump with 100 ml. Of the silicon oil/Hydro Carbon oil supplied a
follows. '

a Vent Air into the Diffpack pump

b. Before pouring the oil pre-heat the Diffpack pump for at least 10 minutes. and
cool it about half an hour

i

b

Remove the knurled locknut on the diffpack pump

d. Slowly pour the 100 ml. Ch i il I
_ . Charge of diffpack pum ‘ ump 0

port using a clean fure] g pack pump oil into the diffpack p l

€. Re-position the dummy and ti

. & ] OU
have replaced th ghten the joints carefully. (Make sure that l

e ‘O'ring properly).

4



5.0 INSTALLATION OF SPUTTERING GADGET

It is necessary to remove the filament holder and HT cleani -
sputtering gadget. ning assembly to install the

A
B
C

G

Remove the chamber
Remove the work holder

Remove the HT cleaning gadgetry by loosening the securing
screw and by disconnecting the wires.

Remove the external shield
Remove the screws securing the filament to LT electrodes

Slip the sputtering gadget on the tripod such that the electrical contact comes on
top of the HT electrode and fix its position by tightening its screws.

Make the electrical connection with an aluminum wire of 0.5 mm to 1mm dial
and insulate it with porcelain beads.

INITIAL SETTING UP

Prior to starting a newly installed coating unit, carry out the following.

"A

Check the vacuum gauges in accordance with the relevant working instructions
supplied. The operator should be thoroughly familiar with it before using the

coating unit.

Fix new filaments or evaporation boats to the filament holders. Whenever a new
filament or boat is fixed the chamber must first be evacuated to 10(-4)m.bar and
flushed the same to remove contamination etc. by passing slightly higher

current than that is normally used for evaporation.

The rotary work holder if fitted can be operated by means of the rotary switch
(on the electrical panel) and speed control.

Check DTM is in working condition or not, for further details

PLEASE REFER :DIGITAL THICKNESS MONITOR INSTUCTION MANUAL

PRE-OPERATIONAL CHECK (ROUTINE)

A
B

The rotary vacuum pump oil level is correct

All the manually operated valves are closed

9




re off \i.—

» control panél @

+shes ON th
[ the switC
c A ting unit cabinet doOrS are properly closed.
a
p Al the CO
OPERATION -
6.0  on the main switch. Switch on the rotary vacuum pump
1 Switch on
2 gwitch on the Pirani gauge

ay, check the rotary vacuum pump by meang ofq
Alge

5 Onthefirststan; . and by closing the combinati
head-1 for its satisfactory operation and bY d nation valve CV2ys

Close the high yacuum VvV
1 valve to backing position. The pressure shoyf
0.05 m.bar as the diffpack pump is evacuated. 4

alve

Turn the combinatio
steadily to better than

6  Allow the cooling water supply to flow.

the Diffpack pump by selecting rotary switch. The diffpack pump vil

7 Switch on
30 minutes to reach the operating temperature.

take about
8 Remove the chamber after admitting air

9 Load the filaments or boats with the required material and fix the substrates on
the work holder. Note down the materials that are loaded in the turret with the
appropriate number of that particular flament or boat. Select the required
filament or boat on turret (if turret is fitted). ' |

. 10  Cover the filament or boat with source shutter

11 Replace chamber on the base plate.

NOTE: C i “
lean the L-gasket sealing portion before placing the chamber and Skeet

that no forei :
sits. 'gn materials are left on the base plate where the chamber L-gask®

nce valve an

12 After Diffpack
. pa umop i tta
pump s ready, close the chamber air admi

needle valve,

13  Close th
e backj
o acking valve ang open roughing valve SI-OW.i
elect gauge head-2 iy Pirani y
15 Wait
until ga
gauge head-2 shows better than 0.05m.b
m.par

16
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39.

40.

41.

42.

| Repeat the process with each filament if necessary. Zero the thyristor control before changing the
filament selector switch each time. '

When evaporation is complete shutter the source. Zero the thyristor control. Switch off the LT and
cB-1.

Switch off the penning gauge, close the high vacuum valve and allow the chamber temperature to
come down to 50’c. or less in case the chamber is at higher temperature.

Open the air admittance valve till airflow ceases and then remove the chamber.

Unload the work holder. Handle the fresh films with care.

7.0. RE - CYCLING.

Re-load the work holder and vapor source when necessary and proceed as before from starting the unit
from SI. No—9.

8.0 SHUTTING DOWN THE UNIT.

The operator is advised to leave the chamber under vacuum at all time when the unit is not in use in order
to prevent exposure of the chamber interior to atmosphere.

1.

5.

6.

Run the rotary pump for a period o

Evacuate the chamber down to 10(-4) m.bar then close the high vacuum valve.

Switch off the penning gauge.
switch off the diffpack pump.

f 15 — 25 minutes keeping the backing valve open and close backing

valve and switch — off the rotary vacuum pump.

Close the cooling water supply.

switch off mains switch.

NOTE: Before attempting to re-open the chamber do not forget admit air first.

9.0 LEAK DETECTION

1.

If the equipment has been dismantle

SPURIOUS LEAKS

d and re-assembled a longer pump down time must be allowed to

deal with out gassing from the walls of the system and to pump.

13



- -ven off bY dust, 8re . . on
with vapor ili\;ecan be aVOided by paying strict attentiirt‘h;

o0 of the 5Y3 m T . .
: ination of Ieakagre-vacuum when not in us€- Defective operationg
i e
pump down time an g the wor ch ed — down time and poor yacuum. | |
edp

i and by kee
cleanliness <0 caus

the pump equipment will also

A. The diffpack pump heater for open circuit.

on of the oil in the diffpack pump-

B. The Quantity and conditi

nliness of the chamber syste

m. The state of chamber sealing gasket and Sealing

C. The interior clea
surface.

INDICATION OF LEAKS

A. LENS BLOOMING

e residual magnesium fluoride will give an indication of the
Il cause the residue to appear white or light gray. If it appear
d. The hardness of the film and leak or uniform color

After deposition the condition of th

chamber vacuum. A good vacuum wi
dark gray or black, air leakage should be suspecte

are further indications of poor vacuum.
B. EVAPORATED METAL FILMS

Here again lack of brightness and o i
r hardness in the film i indicati
good vacuum s _ is an indication of poor v
o mole‘éz?:;t;ns’ thle deposited metal, cast sharp shadows of objch)ts onatchuum. ‘:IS‘; uni:rr
metal vapor travels in straight paths. The mean free path fe bl |c alm t
ath of gas molecules?d

low pressure bein ici
g sufficiently long t
negligible. g to make collusions between th
em and the deposited metal

C.  CONDITIONS OF FILAMENT WIRE



NTRODUCTION

a.

General Description

re double stage, oil sealed type

‘HINDHIVAC’ Direct Driven, Vane type vacuum pumps a
plications.

and designed for a variety of basic vacuum pumping ap
ds (nominal free air

of varying pumping sbee
(M3)/hr. The direct

Jhr, 21(M3)/hr and 30
rom a flange mounted motor

d with either single phase or

imilar in construction but

Tha niimng 2re <!
(R rJMIOIIJv -— o e

(M3)/hr, 6(M3)/hr, 15(M3)
hrough a flexible coupling f

The pumps aré provide

displacement) like 3
drive to the pump is provided t
which also drives the cooling fan.

three phase motors.

Construction
gloaded Sliding Vane type, with

sprin
first and

‘HINDHIVAC’ High Vacuum Pumps, ED-Series, aré
ted eccentrically both in the

vanes placedinthe slots of the rotor. They aré moun
second stage with inter connecting ports.
vacuum and second stage which creates the

Both, the first stage which creates primary
ction of an isolator in between and the two

low pressure, aré isolated with the introdu

rotors are mounted eccentrically within respective stators.

The first stage end plate has a bearing and an oil seal for isolation from atmosphere. The

second stage end cover also has a bearing for locating the shaft, which will give the

closest possible tolerance and free movement within the stator and rotor for efficient

performance of the pump.

This block is fixed to an aluminium assembly, called the Mounting Block. On one side of
this is fixed the vacuum pump and the oil cover and on the other side the driving motor

A coupling joins this assembly to the motor for a smooth drive.

The oil pump housing is mounted on the rear end plate of the stator. This oil pum

pro'vides the lubrication to the pump and the oil flow to the stator. The pump functi(l:ns 'p
ta similar manner as the vacuum pump. It has a vane, mounted in an excentric iti .
in the bore and drives the oil under pressure. In the event of the pump stoppi S fOn
-loaded flap valve is activated to seal the oil port of the oil pump, thereb pping a? spring
backstreaming of oil in to the chamber because of difference i}] press:rzreventmg any

any dirt or fibrous tissues from i
entering the pump a i PR
thereby seizure of moving parts. Purmp BRAERUSINg eeuetian nisw chel snd



Id also be taken when these pumps are used in places where high Watg,

d condensors are recommended for condensing Watg,
ur, please run the pump with its gas ballast open,

Precautions shou
vapour tolerance is required. Chille

vapours. While handling water vapo

care is to be taken when pumps are used where acidic vapours are present. Trap

Special ,
sed. Otherwise, they will damage the inng,

to neutralise these dangerous vapours must be U
parts of the pumps.

For smooth functioning and noiseless operation, epoxy blades are used within the rotorg

Chemicals prone to attack such resins should be specially taken care of and should not be

allowed inside the pump. Otherwise, decomposition of the vanes will result in unsatisfactory
functioning of the pump.
Occasional opening of oil tank and cleaning the filters is recommended to give trouble free |

service and assured low pressures.

Woerking Principle
During operation, the rotor vanes sweep the volume of the gas or air trapped in the crescent
shaped gap formed by the rotor which is mounted eccentrically in the stator. As each vane
passes the inlet port opening a known quantity of gasis introduced and subsequently trapped
and compressed by the next vane following it and ejected via the exhaust flap valve mostly
and via the interconnecting port to the Il stage partially, when the inlet pressure is near
atmospheric pressure. As the inlet pressure drops the | stage exhaust flap valve closes and
all the air or gases pass to the Il stage, where it is further compressed and discharged to

atmosphere.

Gas Ballast

The Direct drive models are incorporated with a gas ballast facility to enable them to pump
the condensable vapours without contaminating the pump oil. This is done by introduction
of gas or air at atmospheric pressure through a manually operated valve into the volume
between the second stage rotor vane and discharge valve, when the mixture of air and
vapour in this volume is at low pressure. When the volume of gas (air)/vapour mixturé is
compressed prior to ejection, the discharge valve opens before the partial pressure of thé
vapour component is high enough to cause it to condense.




TECHNICAL SPECIFICATIONS

ﬁlo Pump Model | Eps ED15 \ ED21 ED30
1 | Nominal Pumping Speed:M¥/Hr 6 15 21 30
Lit/Min 100 250 350 500
2 Ultimate Partial Pressure : (on \
Mcleod Gauge)
Gas Ballast Closed: (m.bar) 5x10™ 5x10™ 5x10™ 5x10™
Gas Ballast Opened: (m.bar) 6x102 6x1072 6x10 6x107
3 Weight (kgs) 32 \ 42 45 \ 52
4 Maximum nominal power rating(KW) 0.25 \ 0.37 > \ 0.55 \ 1.1
5 Pump Rotational Speed (at no load | 1340-1440 | 1340-1440 | 1340-1440 \ 1340-1440
r.p.m)
6 Oil Capacity (Lits) 2.0 \ 2.75 \ 2.75 \ 3.0
7 Inlet Flange (ISO-KF) KF-25 \ KF-25 \ KF-25 \ KF-25
8 Recommended Oil

HINDHIVAC Molecular Distilled Qil : Grade MD-504
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INSTALLATION

a.

" the inlet pipe. Chec

Unpacking
move all protective covers and the protective cover on
mage in transit. If found alright, proceg

hich is packed separately is to be fixg

and re
k for any possible da

dle of the pump W
t the top of the pump.

Unpack the pump

en below. The han

as giv
ovided a

with the two screws pr

Pump Inlet Connection

onnection is @ KF-25 Flange
r inser

The vacuum inlet ¢ with an ‘o’ ring holder and ‘o’ring,
ted into a rubber tubing.

The free flange can be welded to a pipe 0

Pump Outlet Connection
A plain nozzle of suitable size provided for the pump discharge connection.
ed through a tubing to the outside of

The pump exhaust nozzle can be connect
condensed fluid from pipe should not

the building with a sump in such a way that
flow back to the pump.

Oil Charge

n, initially pour 100ml of oil to the inlet of the pump. To facilitate
filling plug and fill oil to a level which is visible
e recommended grade of oil. The level of the oil is
lace the oil filling plug with the

During installatio
Oil pumping. Remove the oil

through the sight glass using th
to be half the level of the oil sight glass. Rep

sealing gasket in position.

During normal running of the pump, the oil level will be visible in the
sight glass

Electrical Connections

The pumps are fixed with single phase 230V AC 50Hz motors of suitable rating.
Three phase motors are provided on request at extra cost.

T .
,th(; cI:onnecTt the electrical supply leads, remove the terminal box cover and take
ead wires through and connect to the appropriate terminals.

The directi s .
factor)l:revc\;,tilor; of rotation is clockwise when viewed from drive end. The motor i
r . . .
conment ed to .run in the correct direction and requires no change while
ecling power in case of single-phase motors.



OPERATION | |

he pump outlet, this may cause dangerous pressure

Neverobstructt
build-up inside the pump.

Before starting the pump check that the oil level, whichis visible in the oil sight glass, is at
vel for normal use.

the indicated level. The pump will operate satisfactorily at this 1e

gas ballast facility must

present in the system, the
stvalvein anti-clockwise

he gas balla
d be isolated from the system and

the oil and assist in preventing
e is to be closed when better

b.  When pumping condensable vapours
be utilised by introducing air into the pump by rotatingt
direction. Before pumping vapours, the pump shoul
allowed to run for approximately 20-30 minutes to warm
vapour condensation in the cold pump. The gas ballast valv
ultimate vacuum (lower pressure) is required in the system after the vapours are removed.

c. When the pump is used for pumping large quantities of vapour, itis recommended that the
pump is isolated from the system and run for atleast 30 minutes with the gas ballast valve
ours have been pumped. If the pump is

open. This particularly applies after corrosive vap
used in systems which produce heavy evacuation of vapours, particularly if vapours are of
a corrosive nature, the gas ballast may not completely protect the pump. A suitable trapis

recommended to reduce the harmful vapours carried over to the pump.

connected to the pump has likelihood of solid particles pre
(for details refer to accessories)

sent entering the

d. If the system
p, a dust filter should be incorporated in the line.

ultimate vacuum) itis to be taken note of, that the pump

oil may have a vapour pressuré which is higher than that of the permanent gases in the
system being evacuated. Hence, while measuring the ultimate vacuum with gauges of
Pirani or Thermocouple type, which measure the total pressure of the permanent gases
and vapours, they will indicate differently from gauges of Mcleod or Manometer type which

will only indicate the pressure of the permanent gases.
m when the pump is filled with a fresh charge of all,
for 10 to 15 minutes before
he effect of

pum

VWhen measuring ultimate pressure (

To obtain the highest possible vacuu
it is recommended to run the pump with full gas ballast open

measuring the ultimate vacuum or connecting it to the system. This has t

degassing the oil and improving the ultimate vacuum.



f.

MAINTENANCE

The following routine servicing will be required :

a.

The retention of vacuum in the system when the pump is shut off for any reason is Possj,

only if the gas ballast valve is closed. It is recommended to use a Solenoid Opel’atele
Isolation-cum-Air Admittance Valve at the inlet of the pump where greater system Secumd
is required, on large volumes which are evacuated where they create a negative drive 0:

the pump by force of a large volume.

The pump is designed for long and trouble free operation provided the recommenge,
operating and servicing procedures are adhered to. Before despatching the pump, each ang
every pump is inspected and tested for performance. Many cases of suspected failur
and of poor pump performance are infact due to leakage in vacuum system, faulty due t,
wrong selection or not properly providing suitable accessories like traps, etc. Any gy
possibilities are to be checked with proper guidance by our design department whjle

choosing pumps for different applications.

Oil Level
Qil level to be checked daily.

Oil Pouring
To top the oil, remove the oil filler plug located on the top of the oil tank and fill with
recommended grade of oil until the oil level is visible in the sight glass above the minimum
required level. Replace the filler plug and ensure the gasket seal is in position.

Oil Filling
To change the oil proceed as follows :

Gravity Drain
Switch off the pump, place a clean suitable tray or container beneath the drain plug and
remove the plug. Allow oil to drain completely. Switch on the pump for few seconds and
throttle the exhaust nozzle with finger to ensure complete flushing of the oil. Switch off the
pump immediately. Pourasmall quantity of oil down the vacuum inlet and switch on the pump
for rinsing the pump and flushing purpose. Switch off the pump. Drain the oil and replace the




D'O NOT completely restrict the pump outlet while flushing the
oil under prfassure as this may cause excessive high internal
:::s::rl"e build up resulting in pump oil tank rupture.If long pipes

- nected to the pump exhausting out of air conditioned
enviornments, please use sufficiently large diameter pipes to
ensure no back pressure is built up on exhaust.

SPARES & ACCESSORIES

A S . .
et of spares comprising of these items are recommended for trouble free maintenance.

1 Springs & Pins for Vanes (1st & 2nd Stage) : 1 set
2 Oil seals . 1 set
3. Gaskets and ‘O’ Rings X 1 set
4. Filters : 1 set
5 ‘O’ ring holder with "O’ Ring ' : 1 set
6 K.F Clamp : 1 set
A full range of accessories are available for direct drive pumps as listed below.

a. Inlet Filters (Dust Filters)

Inlet dust filters are recommended where fine abrasive dust particl
from entering the vacuum pump. This filter incorporates a fine mesh filter which is

supported by a frame. The inlet and outlet are of KF couplings.

es are to be prevented

b. Moisture Trap

The moisture trap is desi
limited quantities of moisture at low pressures. The phosphor

dessicant is contained within the trap.

ement is for removal of

gned for use in systems where the requir
ous pentoxide (P205)

c. Foreline Trap

For use in clean pumping systems, it utilises the trapping properti
trap oil vapour and prevent back migration of pump oil vapour int

es of activated aluminato
o the vacuum system.
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Foreline Trap
For use in clean pumping systems, it utilises the trappung properties of activated alummatot 2
oil vapour and prevent back migration of pump oil vapour into the vacuum system,

The Exhaust Mist Filter is recommended on the outlet (exhaust) to capture oil mist which Woulg
be otherwise admitted into the environment while running on gas ballast or inlet open for long

periods of time.

Anti Vibration Mounting

‘U’ shaped rubber cushion mounting for pumps installed on framed structures to avoid vibrations
being transmitted to other parts. Flexible hoses or bellows between the pump and the system,

are recommended.

Isolation Valve:

The Isolation valve is recommended for enhanced protection against backstreaming of
vacuum pump oil into the system. This is incorporated directly on the inlet connection of the

pump.

Water Cooled Condenser

The water cooled condenser is recommended where condensable vapours or gases are
pumped by the pumping which may otherwise contaminate the pump oil. These are supplied
with KF couplings to match the pump inlet.



WARRANTY CONDITIONS

Warranty of one year for any manufacturing or material defects, faulty workmanship from the
date despatch of the pump. :

If any fault occurs or parts are damaged contact the service department of

|
I HINDHIVAC PRIVATE LTD.
BANGALORE
l Or
Regional service centers
| At |
MUMBAI, DELHI, CHENNAI, HYDERABAD,
I PUNE, AHMEDADABAD AND CALCUTTA,
-

I o] — =] o] d

Specifyling:
1. Model No. of the Pump.
2. Serial No. of the Pump.
3. Date of Purchase.
4. Nature of fault.

The service department will normally arrange for service personnel
to call or for the faulty pump to be returned. No pump should be
returned without prior agreement. The above procedure also

ring transit, but both the carrier and

applies to pumps damaged du
Insurance Company on which the goods are insured to be notified

within three days of receipt of goods.
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ITEM ITEM
DESCRIPTION QTY DESCRIPTION QTY
NO. NO.
01 MOUNTING BLOCK 1 31 OIL PUMP HOUSING SPRING
02 END COVER MOUNTING 1 32 OIL PUMP HOUSING FLAP
BLOCK SIDE 33 |OIL PUMP HOUSING
03 |l STAGE STATOR 1 TOP COVER
04 |ISOLATOR 1 34 |FLOAT VALVE 1
05 |l STAGE STATOR 1 35 || & Il STAGE EXHAUST | 4
06 |END COVER 1 _ POPPET SPRING
07 |OIL TANK 1 36 |GAS BALLAST SPRING | 1
08 |I STAGE ROTOR 1 37 || STAGE VANE SPRING | 2
09 |l STAGE ROTOR 1 38 |l STAGE VANE SPRING | 2
10 |l STAGE VANE 2 39 || STAGE VANE SPRING | 2
11 |l STAGE VANE 2 PIN
12 |BASE PLATE 1 40 |l STAGE VANE SPRING | 2
13 |HANDLE 1 PIN
14 |LOCATING BUSH 1 41 |EXHAUST NOZZLE 1
15 [INLET CONNECTION 1 42 |OIL POURING PLUG 1
16 |OIL PUMP HOUSING BUSH | 1 43 |OIL TANK GASKET 1
17 |G.B.CONNECTING PLUG | 2 44 |WASHER (FOR OIL 2
18 |G.B.CONNECTING 2 POURING PLUG &
PLUG HOLDER EXHAUST NOZZLE)
19 |GAS BALLAST KNOB 1 45 |DRAIN PLUG WASHER 1
20 |GUIDE PIN 4 46 |RUBBER GROMMET 4
21 |[I STAGE EXHAUST 1 47 |EXHAUST POPPET 4
PLATE 48 |NAME PLATE 2
22 | STAGE EXHAUST 1 49 |STUD (FOR END COVER | 4
PLATE MOUNTING BLOCK SIDE)
23 |OIL FILTER 1- 50 |STUD (FOR MOTOR) 4
24 |AIR INLET FILTER 1 51 |FLEXIBLE COUPLING SET | 1
25 || STAGE BAFFLE COVER | 1 52 |OIL PUMP VANE 1
26 |l SGATE BAFFLE COVER | 1 A |OIL SIGHT GLASS 1
57 |OIL TANK DRAIN PLUG | 1 B |MOTOR 1
28 [INLET PIPE 1 C _|OlL SEAL 4
29 |oIL PUMP HOUSING 1
30 OlL PUMP HOUSING SPACER | 1
Rc?.‘No DATE | Sign | SHEET | 2/2
Drawn |19.7.98 Projection

Designotion: DIRECT DRIVE ROTARY
VANE PUMP

Scole

Chkd.

1:1

Appvd. |-

=iy

HINDHIVAC PRIVATE LTD
BANGALORE

ED—SERIES—EX




"HINDHIVAC™
OIL DIFFUSION PUMP

OPERATION
AND
MAINTENANCE MANUAL

D

DIN EN IS0 9001:2000

HIND HIGH VACUUM COMPANY PVT. LTD.,
No. 17, Phase |, Peenya Industrial Area, Bangalore, INDIA .
’ Phone: 91-80-41931000. Fax : 91-80-28394874

e-mail: info@hindhivac.com




Warning — risk of electric shock

Warning — hot surfaces

Warning — Personal injury

PE Protective Farth
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1.0

2.0

INTRODUCTION

The HINDHIVAC Oil Diffusion Pumps are being manufactured in an extensive range -
varied needs of both industrial and laboratory users. These pumps are available With no:th%
bore sizes from a range of 1"to 36" diameter. While 1" pump gives 10 liters per secong Dun?‘ 4
speed the 36" pump gives 40-45000 lit/sec. with two to five stages (depending on size) In

These water cooled Oil Diffusion Pumps are fabricated either from Mild Steel or E'ec“oplatg
Aluminium or Stainless Steel. Two types of pumps are offered: ‘

a. Fractionating diffusion pumps and

b. Non-fractionating pumps.

The superior pumping speed of the HINDHIVAC Diffusion pumps with other features Make
them an excellent choice for such high vacuum applications as Vacuum Furnaces, Space
Research, Vacuum Coating of lenses, thin film deposition and several other industrig)

applications.

The HINDHIVAC Diffusion pumps produce much higher ultimate vacuum than any other type
of vapour pumps like vapour ejector pump etc. Diffusion pumps are employed in the pressure
range 10 to 107 m.bar and even lower pressure using the correct technique.

GENERAL DESCRIPTION
21 MAIN BODY

The diffusion pump body is cylindrical in shape which has a housing for the jet assembly and
the charging fluid. This is provided with a metallic flange at the top which is either made of
stainless steel or MS electro plated with suitable ‘O’ ring groove and securing bolt holes. This
may be either fitted to the bottom flange or a suitable baffle valve or to the system to be

evacuated.

Generally, all the pumps are fitted with a baffle valve or other type of baffles at the opening t¢
avoid back streaming i.e., the migration of working fluid molecules into the system whict

ultimately lead to complete loss of the working fluid and contamination of the whole system

Cooling water coil is soldered on the outer wall of the pump to cool the pump body.



e

2.2 JET
a set of metallic nozzles which are assembled arounda central rod and housed
nozzlesare oriented downwards ata certainangle towards
t performance and maximum

e vapour molecules

This consists of
inthemain body of the pump. Alithe
the water cooled pump body and designed to give the bes
efficiency. The water circulated on the outer wall of the main body cools th

which emerge from these nozzles striking the inner wall of the pump body.

Jet may be of 2 single or multi-stage depending on the size of the pump. In multi-stage the

zzles will be more than one. The jet accessories are made of stainless steel or
d in two types called the Standard

n difference petween these two is
king of these two explained in the

number of no
electroplated aluminum. Diffusion pumps are manufacture

Diffusion pump and Fractionating Diffusion Pump. The mai
in the fabrication and arrangement of the nozzles. The wor

section “Working Principles” separately.

2.3 BOILER

This is a part of the main body where the working fluid is heated and
is designed to hold a certain specified quantity of the recommended working fluid to give

maximum efficiency. Always care should be taken to see that working fluid is not exposed to
atmosphere whenin hot condition. Alsothe level of the working fluid in the boiler housing should
be often checked and kept constant. The boiler is heated electrically with a heating element

evaporated. The boiler

housed outside the main body.

2.4 HEATERS

This is housed at the bottom of the main body of the pump. The heating element is properly
secured to the main body by a suitable arrangement. The heating coil is well insulated from the
main body and the heater cover. The terminals are provided on the other side of the heater
cover. The terminals are provided on the outer side of the heater cover to connect to the main
Power supply. Soalwaysonlythe specifiedinputhastobe fed tothe heating coils. Any variation
in the heater input due to voltage variations will affect the performance of the pump.

25 CARTRIDGE HEATERS

ln . . . .
: :Iodels with large diameters of diffusion pumps, cartridge heaters are used. In these pumps
u . . . . .
) rst f'ree evaporation of the pump fluid is achieved by special heater construction and so
pumping speed constant with time is obtained. |

In this heating i - :
nto tugeat'“g is achieved by an internal heater and consists of heater cartridges which are slid
es brazed on heat conducting fins. The Stainless Steel tubes are welded horizontall
y




ve the oil surface. The heat conduct‘ing fins which Droje%
and located abo intensive but smooth evaporation of the pump q
hosen that an | |energy fromthe parts of the conductingfing,,
¥ addll:z;]:truction of the heater arrangementallows Changircwh

in the pump body
into the pump fluid issoC .
obtained. The pump fluid rece?lve .
stands above the surface. ThIS spemat.” "
of the heater cartridges with pump sl :

RS
26 REPLACEMENT OF CARTRIDGE HEATE

made of either SS or brass sheathing which are ground on the Outy
sare

The cartridge heater y. Before inserting the Cartridg,

surface to snugly fitinto the S.S Pipes Welded:(t)r:czep?:gpt:;iughly and if necessary remo,,
heaters into the pipes.:rl:e::1 ;r;ils:ps:r'?f;‘;ee:t the heater completely into the pipe till it touchg
fh“;’ ct::tr;iezn:n(:ii:itt;mt any slackness. The electrical connections forthe cartridge heiteirs are
connected to 3 phase supply with each phase connected to the three hegte;s r?epara e y'and
neutral is given to the other terminals of the three heaters together. .Detalls of the connectiong
are given in the circuit diagram enclosed with this working instructions.

27 FORE ARM

The fore-vacuum connection also known as backing connection diffusion pump which is
situated at the side of the pump body, a little above the heater cover will have a flange or
coupling. This is connected to some type of backing pump usually a rotary vacuum pump. ltis
normally directed upwards and is cooled by water to avoid pump fluid being discharged to the

atmosphere by the backing pump. Baffles are provided inside the fore-arm to avoid furtherloss
of fluid.

28 COLD CAP RINGS

Cold cap baffles are designed in such a way that they can be mounted inside the pump body

directly above the top jet of the high vacuum stage. Cold top jet baffles are used to reduce the
oil back streaming through the high thermal conductivit

good thermal contact with the cooled wall of the
water temperature or the room temperature.

29 THERMOSTAT

y metallic spider legs. The cold cap has
pump which meansitis practically at the cooling
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3.0 WORKING PRINCIPLE

4.0

The working principle of both the Standard and the Fractionating type of Diffusion Pumps are
almost the same. They differ only a little and the principle is as follows.

The oil in the boiler is heated by the heater and converted into vapour. This rises in the

....-__.l:-l...LA,JL..LL\ e Ay
CONCENtiic ColUMnS and is limited oY e jeis auc to the CC-’T‘F"""*"'D high pressure existing

above the boilerin the jet system. The vapouris forced through jet aperture where it is deflected
downwards by the jet deflectors while the tubular side jet discharges vapour into the backing
system. The molecules issuing from the jet engulf gas molecules, diffuse into the vapour
streams not being able to diffuse back due to the downwards deflected vapours. The gas
molecules are finally removed to the atmosphere by the backing pump. The oil vapour
impinging on the water cooled pump wall condenses and drains to the boiler where it is re-
evaporated.

In the conventional oil vapour pump the ultimate vacuum achieved is little less than the
Fractionating type. This is due to the comparatively high voltality of the light fractions which
arrive atthe top jet and prevents achieving an ultimate vacuum lower than the vapour pressure
of these fractions. Where as in the Fractionating type Diffusion Pump the condensed oil
returning to the boiler for re-evaporation on its path to the centre of the boiler evaporates
progressively. The light fractions or low molecular weight fractions of the high vapour pressure
travelto the side jet as its temperature rises rapidly and evaporates before it reaches the centre
of the jet. The medium fractions of little lower vapour pressure travels still further towards the
centre but vapourises before they reach centre and feed the intermediate jets. Finally the oil
composed mainly of the heaviest and the lowest vapour pressure fraction reaches the pump
centre and vapourises, feeding the top jet. The characteristic which is termed “Fractionating”
pumps thus allow only stable and heaviest fractions of the pump fluid to reach first stage which
results in the high performance of the pump.

The pumps are available in single stage and multi-stages. The number of stages depend on
the number of nozzle openings. HINDHIVAC pumps are available from two to five stages.

INSTALLATION

On receiving the equipment unpack it and remove all the packing materials. Remove the
Covers over the flanges and clean them carefully with acetone or some other suitable solvent
without damaging the ‘O’ rings.



y damage is noticed in the jetg org

for vacuum and high performance before it is despatched to the customer.

The pump jets are fabricated out of SS or Aluminium. 'PreCa.Ut'ons have. to. be taken Whi,
tightening the centre rod at the bottom with nut. Over tightening res.ults in jet engs et 1
damaged which in turn will reduce the gap between the jets thus affecting the Performane, X

the pump.
The HINDHIVAC pumps are supplied with fluid charge required for the diffusion Pumps, fth
pump is exposed to atmosphere before beinginstalled or if a fluid otherthgn the recommended
oil is to be used the whole pump has to be cleaned with an organic solvent like acetong

41 VACUUM TIGHTNESS

The pump should be tested for vacuum tightness before the fluid charge is placedintothe boiler
as the outgassing from the fluid may render the subsequent testing difficult. For most PUrposes
it is sufficient to test the system with the rotary backing pump and assess the overall vacuum
tightness by the closeness with which the vacuum attained at the inlet or at the apparatus,

4.2 PUMP FLUID

An ultimate vacuum in the range of 10° m.bar to 107 m.bar can be obtained with HINDHIVAC
Diffusion pumps using Dow Corning 702, 704 and 705 silicon fluids. These are chemically inert
and free from impurities. The 704 fluid is specially recommended for use along with liquid air
traps to attain such low pressures as 107 m.bar.

4.3 GENERAL PROPERTIES OF SILICON FLUIDS

most of other oijls.



4.4  FLUID FILLING

It is recommended that only the oil charge specified by us are used to attain the maximum
vacuum but other fluids of similar properties can be used. Whenever a different fluid is to be
filled, the inner parts of the pump are to be cleaned thoroughly with acetone. On no account
Mercury should be used.

The appropriate charge of oil specified in the instruction sheet for each pump is to be poured

into the boiler. The charge may be poured down the inner wall of the pump body. Care must
be taken that the fluid charge does not contact the upper stages of the jet assembly. The jet
assembly is to be replaced properly after oil pumping as it was before taking enough care to
see that the side opening of the bottom most jet should face the backing line opening provided

in the main body. 1 ¢4 se c}‘/ d,ﬁpmc/: Pump oil s ﬁz’(él"ﬁ 1’7’%05%{4 ol donin

If the pump is fitted with an isolation baffle valve filling is done using a length of rubber or
polythene tubing passed round the baffle plate when in the lifted position into the pump mouth.
Insert tubing a little deep down into the body to avoid fluid coming into contact with top jets.
The alternative method for charging the pump is by pouring oil into the backing opening after
removing the vacuum union and its flanges. Also it is possible to use the side drain plug-cum-
oil level indicator by attaching a length of suitable rubber or polythene tubing to the union ofthe
drain plug and using the rotary pump to evacuate the diffusion pump thus sucking the fluid from
the containerinto the boiler. Thisis possiblein case of pump above 6" size. Itis advisedto check
the oil level and the quality of fluid in the boiler periodically to obtain best performance. Aneasily
accessible oil-cum-level checking device is fitted to all the pumps above €" size.

45 VACUUM CONNECTION

The top flange of the pump may be secured to baffle valve (if used) or to any suitable mating
flange of the system to be evacuated with a suitable ‘O’ ring groove. The backing connection
provided on the side is connected to a suitable rotary pump with an ultimate vacuum betterthan
the backing pressure required for the diffusion pump to operate. The coupling provided onthe
backing ejector pipe is coupled to a matching part of the coupling which is brazed to the pipe
connecting the rotary pump. Care should be taken to clean the couplings with acetone and
ensure that the ‘O’ ring is properly placed in the coupling. Pipe connecting the rotary pump to

the backing connection should be of shortest possible length.
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COOLING WATER AND CONNECTIONS
ing flexible Noses to the cooling water pipe coupling Provig
rds through the cooling coil. If 2 baffle valve is fitted the Wate
he vapour pump oil. The Circulati:r
g

e coil then through't
oC. The recommended Minimy,
m

lose as possible to 15
d inlet temperatures aré given in the chart.

4.6
Connection should be made us
so that the water flows downwa
should first flow through the baffle valv

water temperature should be keptas ¢
for various sizes of pumps an
d on without the cooling water flowing,

water flow
as the oil may be |og

The heater must not be switche
nd cooling coil solder may also melt.
ours cold water at 15°C, cooled water should pe

s. It is essential that the cooling water is
les inside the cooling pipe line.

or decomposed &

For effective condensation of the oil vap
circulated around the diffusion pump through the coi

dust free and tested for hardness to avoid formation of sca

4.7 ELECTRICAL SUPPLY
ges for each pump

The AC supply given to the pump heater should match the specified volta
mentioned in the chart. Connect the electric supply to pump heater via the two pin socket

supplied along with the pump.
For OD-114 pump the power supply required for the heater will be of .| phase &30V so that

heateris connected to one phase as indicated in the circuit diagram enclosed This will ensure

proper voltage current supply to the pump heater for efficient heating. This can also be
is given as indicated in the circuit diagram..

connected to 230V supply +
4.8 BACKING PUMP

A single sta :
gle stage or double stage rotary pump with a displacement not less than that is specified
is

:n the chart and capable of achieving a vacuum of 0.05 m.bar or bette
ecommended iffusi | . r
and connected to the diffusion pump by means of shortest possible length of

pipe.



5.0 OPERATING PRINCIPLE

(Assuming that it has to be operated in conjuction with a fully valved system).

STARTING

This applies when the pump and the apparatus are at the atmospheric pressure:-

a. Close the high vacuum valve (baffle valve) air admittance valve of the pump as well
as the chamber and all other openings connected to atmosphere.

b. Start the rotary pump and then open the backing valve. After reaching 0.05 m.bar or
better pressure in Pirani gauge close the backing valve and open the roughing valve
connecting the chamber to the system. This ensures that both the backing and

roughing lines are in vacuum.

After ensuring thatthe backing pressure reaches 0.05 m.bar, and cooling water supply

is provided, switch on the diffusion pump.

WARNING :

Diffusion pump should never be switched on without ensuring cooling water supply

After a warn-up period of 20-30 minutes open the high vacuum valve (baffle valve) to connect
the chamber to the diffusion pump.

Before opening the high vacuum valve, be sure that the chamber has minimum pressure 0.05
m.bar or better. As otherwise the pump will not be able to handle the volume efficiently.

CLOSING DOWN

Close the high vacuum or baffle valve and switch off the pump heater. Allow the pump to cool.
Close the backing valve after sometime (roughly 15-20 minutes) and open the rotary pump air

admittance valve and switch off the rotary pump. If magnetic isolation cum air admittance valve
is installed at the inlet of the rotary pump the procedure of allowing air into the rotary pump is

automatically done when the rotary vacuum pump is switched off. After the pump is completely

cooled down, close the water supply.



7.0

8.0

NOTE:
i cuum thus preventi
This method ensures that the vapour pump is under va P nting the Pump ¢ .

Uiy

from absorbing air or decomposing due to cracking when air comes into contact wit, hot ﬂu‘\
'd

NOTE:
Never allow air into the hot diffusion pump. If allowed the costly working fluid will pe lost i,

decomposition.

SAFETY DEVICES OR ACCESSORIES

Thermostat or the thermal switch is an electrical device to protect the pump from damage due
to failure in cooling water supply system. If the temperature of the pump rises too high, the
heaters are automatically switched off. The thermostat is secured to a mounting plate which is
attached to the pump cooling coil, and in the event of temperature exceeding the prescribeg
limit, power supply to the pump heater is cut-off The 5 amps and 230V AC rated switch shoulgd

be connected in series with supply to the pump heater.

MAINTENANCE

FLUID CHANGE :
Ifthe pump ceases to give satisfactory ultimate vacuum the fluid must be drained and inspected

(See page fluid filling).

NOTE:

Remove the jet assembly by unscrewing the top jet or nut over it and remove the complete jet
assembly, and slowly pour out the fluid into a container. If itis badly charred or discoloured the
pump must be thoroughly cleaned and re-charged with new fluid.

IMPORTANT

1. Choose an installation area with suitable power outlet and ample water supply and
drain. The area should be free from strong drafts and dust.

2. Check the pump to be sure that the jet assembly is aligned properly.

3, Fill the pump with the correct measure of recommended oil after thoroughly cleaning

with acetone if exposed to dyst and atmosphere for a long time.



10.

11.

12.

13.

14,
18.

16.

17.

Always mount the pump in a vertical position so as to have reasonably equal level of

oil in the boiler.

Make tight vacuum connections on the high vacuum and fore vacuum sides. These
will be generally flanges or couplings connection with suitable ‘O’ rings or gaskets.
Connection to the backing pump should be preferably flexible to avoid detrimental

effects due to vibration.

Check and match the water flow rate with the specified ratings, without any obstruc-

tion.

Verify the readiness of the safety devices like thermostat and water flow switch.
Switch on the heater only after the cooling water circulationis onand the required fore
vacuum is reached.

Check whether the heateris working properly. This is usually done by feeling the boiler

or heater cover.

The pressure should drop rapidly when the pump has reached its operating tempera-
ture. If not check the system for any probable leakage.

While shutting down the diffusion pump, the important precaution to be taken are 1o
avoid letting air into the diffusion pump while the fluid is still hot so as to prevent the

damage to the pump oil due to cracking. Even silicon oils is decomposed to some

extent by exposure to air when hot.

Check the heater input supply for proper voltage and wattage as specified.

Change oil depending on the nature of vacuum process to which the pump is to be
used.

Check the condition of the oil and the oil level occasionally.
Set up a cleaning programme depending on the nature of usage of pump.

Whenever the performance of the pump cOmes down. clean the pump thoroughly and

refill with new oil.

Do not use cheap substitute of fluid charge. Use only the recommended oil or its

equivalent.



/
C
MPS o kind of application the systep,
5 TO pIFFUSIO pU ol pased onof " . system.
acce : gilizatl
gelection op l;e a efficie” packe ed by @ rotary pump attacheq
i intend® ing of 8 ffusl ient e of e available pumping
s
. mpind syst cons! " e most € ally results in the presence
A simple P4 cuated € type usy
girectly to € vessel° ur diffust of an¥ This results in the loss of costy
lpeed. However the use Of:jhpopump fluid into the SYSte:n.m 2nd thus affecting the process
toe ConSIderable d gIleesO ataminating the vac m SYyS
' ids as well @
pumplng flul ‘
e pump inleti
involved olecules into the system from the pump tis
t of the yapour m < the top of the first jet.

h
henomena of the flig
e g. The major sour

called back streamin gh degree of cleanliness

ployed where hi

cuum is em
which V& r these diffusion pumps are

to
Depending on the process . sl
urs is required @ a large variety of yacuum accesson_e i
s factured by HINDHI VAC PNT Ltd., to meet the Us quire-
a

designed and manu

bletouse a cooled optically

to the migrating fluid. HINDHIVAC pumps are |
ack streaming but where complete |
duced to the minimum, the |
directly fitted to the

ments.
arge extent itis advisa

inate this back streamingtoal
cts as a barrier

rformance with minimum b
d and ol contamination is to be re
ollowing accessories which can be

In orderto elim
dense baffle or a trap which a

designed to give the overall pe
back streaming is to be avoide
customer should choose some of the f

diffusion pump flange.

BAFFLE VALVE

:lljr;Dt.-IIVAC water cooled baffle valve enables a working vapour pump to be isolated while the
ping system is at atmospheric pressure. Th

| . . The valve plate justonto i i
acts as an effective baffle in preventing the migration of oil vapours pofihe difusionpum

These baffles are made in two basic versions:
1. In-Line type

2 Right Angle type

V



CHEVRON BAFFLES

These are optically dense b
. affles which are ; :
effective trapping of back sireEmlig vapoure compact with maximum conductance and with

We offer two types, the fi i
s ' Irst beln " »
“Refrigerated Chevron il g “Water Cooled Chevron Baffle” and the second is

These can be easily j

These can | tOpa;h;lnsttalled on top flange of the diffusion pump and is fitted with a butterfly
gate valve for isolating the workin '

opened to atmosphere. B

When ab ' i [ i
etter oil free chamber is required the introduction of a refrigerated chevron baffle is
recommended for on top of the vapour pump.

BUTTERFLY VALVES

HINDHIVAC Quarter swing type butterfly valves are compact and high conductance valves. lts
compact dimensions help to reduce the height of the system. These are recommended for use
as baffles in combination with a chevron baffle or with a liquid air trap.

LIQUID AIR / NITROGEN TRAPS

HINDHIVAC Liquid air traps are optically dense and constructed out of 304 non-magnetic
stainless steel. These are used to trap pump fluid vapours migrating to the system.They are
designed for liquid gas coolants such as liquid nitrogen, Liquid air or solid CO, with alcohol

mixture. Highly polished interior surface reduces heat loss as by radiation. The above stated
are some of the essential accessories for obtaining an ultimate and contamination free vacuum

in the shortest possible time.

CRYO-COOLLED LIQUID NITROGEN TRAP

Acryo-cooled. liquid nitrogen trap is fixed at the side of the diffusion pump to avoid the
back streaming and to achieve the clean ultimate vacuum.
h standard LN2

This trap is giving good through put for vacuum pumping when compared witf rd L1
trap. It occupies less height for better operational height of the unit \Without reworking the pipe line
setup, the trap either can be removed or fixed. The trap has a OFHC Cu baffle which Is very effectiv

and avoids back streaming of oil



TECHNICAL SPECIFICATIONS:

Parameters OD-65 OD-80  OD-114D  OD-150D  OD-250 OD-250D OD-350 OD.-sg,
—
Nominal dia (mm) 65 80 114 162 250 250 350 500
Pumping Speed
in (lit/sec) 120 240 280 700 3000 1700 6000 12000
Backing pump ED-6 ED-6 ED-15 ED-21 CD-90 CD-45 CD-120  CP-250+
RA-375
Warm Up Time
in minuts 15 15 15 15 15 15 15 15
Ultimate Vacuum .
(DC704) 5x107  5x107 5x107 5x107 5x1077 5x107 5x107  5x107
Fluid Quantity(cc) 80 80 100 250 600-800 500 1200- 3000-
1800 3500
Heater Rating (Watts) 350 350 500 1350 2250 2250 3750 7500
Material Body SS SS SS SS SS SS SS SS
Material Jet Assembly SS AL AL SS&AL AL SS&AL AL AL
Cooling water required
In lits/minute. Air
at20to 25°C 2 Cooled 2 4 5-6 4 6-7 6-8
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1.0 INTRODUCTION

The HINDHIVAC mini pirani stabilised gauge model A6 STM is a pressure control
instrument designed with the thermal conductivity type gauge head (Sensor). This
provides all necessary bridge circuits and signal conditioned analog outputs. This
instrument can accept range from 0.5 m.bar to 0.001 m.bar using a direct reading
meter.This instrument works on the principle of change in resistance of material
with a change in temperature.This can be used to measure vacuum from 0.5 m.bar
t0 0.001 m.bar anywhere in the vacuum system with a suitable adopter.This gauge
is very much essential in the pirani controller to control vacuum(0.5 m.bar t0 0.001
m.bar). Two gauge heads can be directly connected to this gauge to read fore
vacuum and roughing vacuum of a vacuum system.

2.0 GENERAL DESCRIPTION

The mini Pirani gauge model A6STM is a modular front panel construction and
forms 1/4 size of a standard 19" rack. This can be used as a bench standing type
or as a panel mounting type. By using an appropriate rack adaptor, four numbers
of such units can be mounted ina 19" rack having 133mm (5" - 1/4") height. (Ex:
Penning STP4M-|,Pirani controller PRGC-1 and Penning Controller PNGC-1).

~ >
S S =193 L1 1
m-bar
™
o @) V%.
OFF GH-
o) Q
oN GH-2
HINDHIVAC
v Q O ok
|« 110 5) fod

Fig.1 Diagram of Pirani Gauge Outline

This instrument is constructed with light aluminium alloy frames, having detachabhle
covers on all sides. This facilitates, easy accessability of all components mounted
inside and the gauge makes the service more convenient. This gauge rr?easures the
pressure is the range of 0.5 m.bar to 0.001 m.bar using a direct .readmg‘ fneter. It
operates with one or two HINDHIVAC Pirani Gauge heads, which facilitate the
measurement of the fore vacuum and roughing vacuum in any vacuum system.
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ir but will be f ;
. ~liprated for dry air - X ox, |
The gayas IT L',ilrllt:ir:g conditions, where small quantities of other gases or Vapgurj:
under normal w :
are present.
3.0 SPECIFICATIONS o
' : AC (+ - (o]
ELECTRICITY SUPPLY . 230V e
: D.C. ( -0.9%
BRIDGE OUTPUI vOLITAGE - 2v D.C. (+
. 0.5 m.bar TO 0.001 m.bar
PRESSURE RANGE : e
: HIVA -
NO. OF GAUGE HEADS - TWO HIND
: a. SIZE: 5 X 20 mm
FUSE . 250 m.a
GH1, GH2 < INPUT TO HINDHIVAC PIRANI CONTROLLER
| MODEL PRGC-1 FOR PRESSURE CONTRQL
SIZE IN MM 133H x 110W x 132D.(APPROXIMATELY),
4.0 UNPACKING AND PRE-OPERATIONAL CHECK

ound accurate for most Pur

The control panel and gauge heads are carefully checked and packed before
despatch. Prior to using the instrument carefully inspect the unit for any visual signs
of transportational damages. Please remove the top cover by unscrewing the two
round head screws on each side and slide the cover towards the back, visually
inspect the inside of the unit for damages and displacement of components on the
ID.C.B that might have occured during transportation. check their sockets if all
internal connections arein place and properly seated. Replace the coverin the same

way as it was removed.

REMEMBER
When the top cover of the gauge is removed, remove the

shorting terminal of the meter.




5.0

5.0

#  Switch on the control unit by switching on the toggle

INSTALLATION

»  Check that the supply voltage agrees with operating voltage of instrument.
#  Check that the mains ON switch (SW1) is OFF in position.

»  Check that the meter indicates zero if not adjust by the mechanical zero
adjusting screw on the meter face.

@  Plug the gauge heads 1 & 2 respectively into their sockets firmly at the rear
panel.

+  Connect the gauge head to the vacuum system. See that the O
properly placed in the male joint. Tighten the locknut with the hand properly,
so that the O ring provides a leak tight joint.

ring is

switch (S1). Now the

neon lamp should glow indicating readiness of the power supply to gauge
head.

CIRCUIT DESCRIPTION

The 230V AC (+ 10%) mains supply is given to the primary part of the transformer
(T) through a fuse (F) and mains switch (SW1) located on the front panel. The
mains indication lamp (PL) is connected across the primary part of the transformer
(T) and it glows when the instrument is switched on under normal working

condition.

The output from the sacondary part of the transformer is rectified by diodes DO
to D04 and smoothened by capacitor CO1. The rectified voltage is fed to an
integrated circuit voltage stabiliser, the output of which can be adjusted to + 2V
by adjustment of a preset (PO1). A capacitor CO2 is connected across the output
of the regulator to reduce ripples. Resistors RO2 and RO3 form two arms of a bridge

net work and the other two arms are formed by the Pirani Gauge Head.

P2 is used for adjusting the initial setting of zero at atmospheric

Potentiometer
tion of the gauge head P2 and

pressure and potentiometer P3is provided for calibra
P3: They are located inside the gauge heads.

6.1 BRIDGE VOLTAGE

sat at the factory and should require no further
fore a control unitis used for the first time, check the

he gauge heads connected.

The bridge voltage is
adjustment. However, be
voltage as described below with t

a. Remove the top plate of the chassis.

h rnnnect the gauge to the mains voltage supply.
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Allow 10 mmutes to warm P
Measure the output voltagé of the reg
e e
ROZ2 and RO3 i e o
er with t e ra
e. Use 8 D.C. voltmet
suitable) .
| e
The meter should read 2v DC. (f the voltag
AN DC
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change of pressure
gas molecules preseé
Thus the heat loss of the C
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The pira
a slight change in the sys
resistance resulting in an o

the meter. The Pirani gauge
and condensable vapours int
and vapour molecules.)

. -0 . ‘ :
Socket ‘

1
.

B

I s
Irimpats '
T \ ' /5
) "N
~ N '\ e
Na \
o, Hif i
v~ ) 1l Itgl¥
3 L
pin G SEOLT /v
Ty | ) 7
YL s v_/ W/

_ELLlamEnT.

ulator on the printed carg |
. 1agr i B
g, |

tem brings ab
, or fall in therm

trically hea

as high temperature ¢
bout useful change in the filamen |

hich can be read as pressure g |
al pressure of combined gasas.‘
d wire can lose heat. (both gas |

k

t A

f 0-2.5V DC (Avometer g ?

T |

Al |

¢ correct adjus |
djust (PQ1) ny w%
?
i

out a rise or fall in numbe

. - r

al conductivity of the g o
as, |

ted filamentin the sysgg
9 m %

o-efficient of resistance. g
+ Q0 &

:

i
¢
f
i
1
!
[
¢
!
{

EILTER'

V'S\p.l FRomM SoLDR
;”)C-

— —

CormMPorrSoTIrnG

—i

a [
-




8.0

7.1

OUTPUT FOR VACUUM CONTROLLER

Two electrical signals wh; he m
ich are proportional e provided
) . naltothe meterreading a provi
on the back panel corresponding to GH1 and GH2 and marked aerHr1 VCl()
GH2. Any one h i n be con he HINDH
of these signals can b connected to the HINDHIVAC piraI::

controller Model PRGC 1 i
-1, which works in the ran
ge of 0.5 m.ba
m.bar to actuate any external electrical gad e oo

vacuum. gets depend upon the preset
Grighn -2 Gr-HEAD -
® . ; | ®
© Fuse O
© ©
Si-Np
\Y) &1
250 mA :
S) fH
950vac Q@ 0
50 Hz
HIND HIGH VACLWUM (o P¥TLTp
® BHANGALORE- 58 ®

Fig.4 Diagram of Pirani Gauge Back Panel

OPERATION PROCEDURES

a o o o

Connect the 2 gauge heads at the rear panel.

Switch ON the instrument by operating the mains ON switch.

Keep SW2 in GH1 position.

The meter should indicate ‘AT’ on the meter scale. If not, adjust (PO2) the
thick wire potentiometer inside the gauge head until to reads ‘AT".

Keep SW2 in G. Head-2 position. Similarly adjust the meter to read ‘AT’ by
using a corresponding potentiometer. (Inside gauge head 2). Now the
instrument is ready for vacuum measurement. Evacuate the system and
observe the reading on meter scale.




8.1

MAINTENANCE

Servicing of the gauge apart from the ad
only by an Electronic engineer familiar

For voltage and current measurem
sensitivity of at least 20,000 ohm

9.1

LEAK DETECTION

i Pirani Gauge can be u% oy |

ges, windows, i leak detection: D ph’agm |
y suitable as a probe gas in 1ed o Ue to higy fat,
h the leak, the pirani gauge sSenses a mos.t 'mmediatel |
tivity of hydrogen atlow pressure is a|m °Sttwiy' :
e calibrated for dry air is twice ag S, Co |

od to locate coarse leaks such as leaks thy

The Min leak in shaft seals or valvg gj,

/0’ ring seals, door flan

hydrogen is ideall
of diffusion throug
Moreover the thermalcon.duc. o
that of dry air so that a pirani gaug oy |

hydrogen at the same absolute pressure. |
to hy

. S.
The leak detection is to be carried on as follow |

Fit a hydrogen cylinder with a pressure reducing valc\i/e. Anaa'alnLgIUn Nozzlg °raf
piece of glass tubing of 1/8" diameter at or.1e e.nd and a sm ole at the Otheré
end is recommended as a probe todirect a fine jet of hydrogen to the SUSPectg |
leak area. Begin at the highest pointin a vacuym §ystem and work sl?w|y ang
systematically downwards, observing the plrar-n gauge for fluctuationg andi
sealing each leak as it is found. In equipments with two or more gauge heads,
select the gauge head nearest to the path of the gas between the probe areg |
and the pumps for observation. Very small leaks require specialised |gg)

detection apparatus.

—

[ losi as, necessary precautions
PRECAUTION Hydrogen is an exp.oswe g 1S, 1 y p
: : —| should be taken while handling it. Alternatively, other

@ | safer gases can be used with reduced sensitivity which
= | depends upon their thermal conductivity.

justments described should be u‘ndertaken
with ICs and Transistor circuits.

eNts use an AC/DC multi range meter having 2
S per volt,

RECONDITIONING OF THE FILAMENT

The i

9auge head behayes ermatically if it is filleq with any contaminants: .
gauge head hag to be flusheq
Petroleum, Ether, B

. . as |
out with suitable organic solvents SUCthf'
enze _
oughly dried, ne. Carbon tetrachloride or Acetone and then %" ||

[
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9.2

9.3

and 4 of the gaug® e filament.

Apply 10V ACor DC to pin No. 1
This flashes the filament and voO

[ th
latises the deposits over

REPLACEMENT OF GAUGE HEAD TUBE
ews of the gaug
compensating C

e head and
To replace the gauge head tube, remove the scr oil and

take out the top cover. Now the metal body, ¢
der the leads of th

(P02, PO3) shorting

e metal
notenticmeters (P02,P03) are accessible. Desol
gauge head from the cable and potentiometers
introduce the new gauge head tube and reverse t

point,

he procedure.

GAUGE CALIBRATION

it is necessary to calibrate the unit.
uge with all the

o be sent to the

When a new gauge head tube is replaced,
The gauge is to be calibrated for dry air against a Mcleod ga
necessary traps etc., For accurate calibration, the unit has t
factory. However, for a rough calibration, the following procedure is to be

adopted.

1. Follow procedure of operation procedures a,b,c,d and e

2. Evacuate the gauge head to pressure below 0.001 m.bar.

3. Select SW2 switch to G.Head-1 position and adjust potentiometer PO2 (FS)
(marked on the gauge head). Until the meter reads 0.001 m.bar on the
scale.

4. Select SW2 switch to G.Head-2 position and adjust potentiometer P02 (FS)
(marked on the gauge head) until the meter reads 0.001 m.bar on the scale.

PRECAUTION | The filament must be flashed only when the pressure in

the gauge head is below 1 micron.
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10.0

i

TROUBLE SHOOTING

SL.
NO.

e

TROUBLE

CAUSE

REMEDY

1.

Mains indicator lamp
not glowing

Bridge voltage is
too high.

Bridge voltage is
too low.

Meter reads F.S.D.

connection.

Pressure reading
erratic.

Calibration suspect.

No meter reading.

Electricity supply
has failed. Lamp
PL has failed.

IC is not working
properly,

DO01,D02,D03 & D04
are faulty.

Open gauge head or
replace filament,

Gauge socket contacts
are loose or dirty.

Bridge voltage set
incorrectly.

Pressure at Atm. or
gauge head not plug
-ged in or 500 ohms
(F.S) potentiometer
Opened.

Check supply voltage
fuse-F power chord mains
plug, switches SW1,

Check & replace.

Check & replace

Repair the gauge head

Tighten or clean.

Carry out bridge voltage
adjustment.

Check & Replace.
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1.00

2.00

3.00

INTRODUCTION

instrument designed with the cold cathode type gauge head (Sensor). This provides all”~

necessary circuit and signal conditioned analog output. This instrumen

t can ac
range from 1x103to 1x 1 cept a

0® (Top scale) and from2 x10%to 1 x 10® (Bottom scale)

This gauge covers a pressure range of 1 x 103 to 1 x 10°¢

. m.bar in two ranges with
instant range changing provided by a

toggle switch. No manual adjustment is required

it meier dneciiy calibrated in m.bar.
GENERAL DESCRIPTION

This mini penning model STP4M-Dis modular front panel construction and form 1/4 size
of a standard 19" rack. This is designed using the principle of emission of electron from

a cold cathode with a high voltage mode. Just solid state power supply circuit is
mounted on attachable printed board. The mains fuse (F) the maing hord, the penning
gauge head socket and control output terminals are provided at the rear of the unit. A
two metres loné power chord is supplied as part of the unit. A high voltage cable is
supplied along with the gauge head to connect the gauge head to the control units. This
gauge covers a pressure range of 1 x 10 to 1x10°® m.bar in two ranges with instant
range changing provided by a toggle switch. No manual adjustment is required and
pressure is indicated in a clear front meter constructed from light aluminium alloy
frames, having detachable cover on all sides. This facilities easy accessibility of all
components mounted inside and this makes services more convenient. This can be used
as benc.h standing type (':)r panel mounting type. By using an appropriate rack adapter,

APPLICATION

This instrument sensor is having a wide range of applications in high vacuum system
for measuring high vacuum. This instrument can be used in high vacuum like coating
unit, Sputtering units and many other applications. Having a wide range this instrument
can also be used as vacuum impregnation unit, Epoxy mixing and casting units and
similar processing equipment operating in range of 103 to 10 m.bar



N 10%)
CATIO HZ (;t i
SPECIFl 230\/ AC 50 ‘ ' - L'
uPPLY + 5%) a
ELECTRICITY S 2.2 KVDC £ s 1 x10% i
GE 3 to f
OUTPUT VOLTA | range-1: 1 % 10
PRESSURE RANGE (Top scale) 6 7
Range-2: 2 % 10%t0 1 x 10 i
a : i

(Bottom scale)
e 5Dia x 20 mm '

. 500 ma SiZ
FUSE : HINDHIVAC Model PNG-2. f
GAUGE MEAD | out to HINDHIVAC penning controller model 4
: np :
CONTROL PNGC-1 for pressure control.
S _:.QSH x @G8W x { &DD.
Size N (Approximately).
UNPACKING AND PRE-OPERATIONAL CHECK

The control panel and gauge head are carefully checked and packed before deSDatch,i

Prior to using the instrument carefully inspect the unit for any visual signs of transpor. |

. tation damage. Remove the top cover by unscrewing the two round head screws on each |

side and slide the cover towards back, visualy inspect the inside of the unit for damagesi
and displacement of components on P.C.B that might have occured during transporta-:
tional. check their sockets, all internal connections are in place and properly seated
Replace the cover in the same manner as it was removed.

CAUTION = - -

When the top cover of the gauge is removed, r

! emove the shorting
terminal of the meter.

Py of change claim to HINDH,]

_ e rpplaCt
MENLS or repair of the ingyr VAC Bangalore to assist the expediting reP

ument,
If the unit fail
S to functiong r ¢
0 . AL
Bangalore. Properly Contact oyr local office or write to HlNDHN )
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h the operating voltage of the
e

Joltage agrees Wit

] 4] zero adjusting
he meter indicates zero- |f not adjust by the mechanical ]
K that the

chec

z ; face.
ws on the meter | | |
- d to the vacuum system. see that the O ring IS properly
> Connee B t'o ith hand properly SO that the O ring
placed in the male joint. Tighten the locknut Wi
provides @ leak tight joint. »
it, supphe
4. Connect the high voltage cable from the gauge head to the control unit, supp
alongwith the gauge head.
5. Evaéuate the system to better than 103 m.bar.
6. Switch on the control unit by switching on the toggle switch [S1] Now the r?eo'n
lamp should glow indicating the readiness of the power supply 1O gauge head.”~
NOTE:

7.00

the Penning gauge works will

Sometimes the ionisation phenomena by which
d. It takes few seconds

not initiate as soon as the range 1 position is selecte

to initiate the discharge. So keep it in the same position in case it does not

initiate immediately. After the discharge initiates the meter needle moves

from right to left showing the correct pressure in the chamber.

CIRCUIT DESCRIPTION

"The penning gauge with gauge head operate as follows.

W.hen the penning gauge is connected to the power supply, the 230 VAC is given to
primary of the transformer (T 1) through fuse (F) and mains ON/OFF switch (SW1) located
on front panel. The mains indication Neon lamp is connected across the primary of the
transformer through a series resistor to indicate mains on in normal condition.

Th
e out put from secondary of the transformerisrectified and filtered and fed to regulator
+ 12V to get 2.2 KV for penning gauge head.

¢

The penning gauge head L
, power supply circuit operates on the princi _
to DC] to obtain 2.2 KV DC. the principle of inverter [DC

- Togenera i i
g te 2.2 KV, the supply is derived from line power transformer through secondary



8.00

_— c10? ar lifier
= ’ )l 4, C1OI ' g ”,] pUSh pU“ amp - ~
plt , high . dba K actio a
(coml isind . then ak hedd (ed 1er¢t|Vef €
AV E
The ragulil“"” 1",1c,icnt currcn un
alls
oscillat?’ om r’lﬂs{or o T(1O1 & T 02}
along witl for? & 103, ct 3 .o whichh
ot R1OT R10% rite 3 w hystersts = 1ch NAs got high
ging ; . ~
comprisin® e transformer rerial ima winding c1, €2 and B1 B2 g
. | =
since the ¢ e.M.F induce - the szcondary windj
_ : : vO meter] 10 y windin
n'dgnulIC meam“t; lmeas red USmg A Ing
crepped UP 1 about &
at around 50 K HZ: Lad ole (Co prising of D105-:'- 08, and C10¢
: s the app“ed o vol age A% 10% This volta i
c107] which rectifies: muitl _ 5105 i :
applied 10 anode and cathode of gauge head through 1 meg ohm {7 ) resistor as
current limiting resistor
R104 and the cathcde of the gauge

unded through

at flowing th ~tly proportional

e of 2.2 KV is gro
rough R104, is dire<

d..Hence the curre
head pressure.

Here the negativ
head is also grounde
to the changé in the gauge

PRINCIPLE OF OPERATION:

the cathode [gauge head body] of th

The electrons emitted from
ht angles to the plane of the electrodes

de;Iected by means of magnetic field applied at rig
and are made to take helical
path before reachin
g thg_anode loop. Th i
] p. Thus following very

TS Yy

e cauge head ar 1

long path, the ch
. ance of collisi '
secondary electrons produ “'Z'On with gas molecule is high even at low pres T
o ST sures. 2
by ionisation themselves perform simil - |
similar oscillations and !

the rate of ionisation i ;
sationincr .
and sty reac:agesrapldly. Eventually the electro
T e n
lonisation is the sum of when the number of ele S CaDthEd by the anods
. positive | ctrons
loncurrent to the cathod praccas B second *
e and the ele
ctron current 10 the

magn ;
Detec e ra Cover w; Clis fi
tor bef Nge of 10 I With xed perm -
ore 100 arubber gager anently. The compl¢®
' leak

m.bar Sendin Std
. desp leak The gauge head is

atch, T ate
- The by th
lower e Mass Spectrometer leak

[fpes g

sagsan e

[

re limits of this gauge IS 10° |

F %




9.01

OPERATING PROCEDURE i

This is a cold cathode lonisation gauge head consisting of two electrodes anode and
cathode. A potential difference of about 2.3 KV is applied between anode and cathdde
through currentlimiting resistor. A magnetic field is introduced at right %mgles to the plane
of the electrodes by a permanent magnet having nearly 800 gauss magnetic field which

will increase the ionisation current. The pressure measuring range of this gauge head is
1x 103mbarto 1 v 106 m har

-~
LR N WL

METER:

This s a Micro ammeter connected in the cathode circuit of the Penning gauge head to

measurfa the discharge current of the gauge head. The discharge current is directly
proportional to the pressure in the system. The meter is directly calibrated in m.bar [mm
Hg) Separate potentiometers are provided for each range for calibration purpose.

OUTPUT FOR VACUUM CONTROLLER

The analog signal, which is proportional to pressure in the gauge head is provided on
back panel corresponding to (+) common ground and (-) floating. The signal

is
approximately 2.0 volts full scale corresponding

to 1 x 10° m.bar, and 6 m.v
corresponding to 1 x 10® m.bar.The signal can be connected to Hi-Tech penning
controller model PNGC - 1, which works in the range of 10 to 10® m.bar to actuate any
external device depend upon the preset vacuum level.

10.00 MAINTENANCE

10.01 MAINTENANCE OF CONTROL UNITS:

Servicing of the control unit apart from the adjustments, should be taken by an Electronic
Engineer.

10.02 TEST EQUIPMENT:

For voltage and current measurement use a multimeter having a sensitivity of at least
20,000 ohms/volt in DC (AVO Model SZ is suitable).

10.03 MAINTENANCE OF GAUGE HEAD:

N

The electrodes [ANODE AND CATHODE] of the gauge head must be cleaned for etf\cxene
] SSur

functioning. Contamination of gauge head is a common reason for unstable pre

readings or for the failure of initiation of discharge.




i< gperated ina high pressure foralong time. Spuy

{ter;

eal o o . erln

\vhenthe gauge " .- of metal on the cathode. These deposits |, th s %y
. "

they may cause electrical leakage betwee” th
e %,

ntually
° eCUQ ‘
des,

- 4 el
perated for considerably long period in of o
apo

ut ev

u

n * *Cap,

vty of the gauge head 9 laygry ™

he sensitivity O J and thus Bifects y 0y
. e

gauge head is 0

uses carbonaceous deposits and form iNsulay

|f the 3
on of vapour ¢

cathodes. This reduces t

siti

reading. ,
-+ contamination of gauge head is suspected, carry out an insul
If the C

tion tg

: _ o

megger between the anode and cathode terminals. The resistance Should pg .t With
lnfinjte

10.04 CLEANING OF PENNING GAUGE HEAD:

the gauge head.

procedure could be adopted.

Oscillations developing in the penning gauge meter usually indicate 3 Contaminay;
alion

Whenit has been determined that the Penning gauge head is contaminateg the follgw;
4 meg

1. Switch off the penning gauge control unit of the power supply,

2. Remove the gauge head from vacuum system after venting the

- . System to
atmosphere with éppropriate valves closed.

Disconnect the connector a
t the gauge head, carryin
. the ower :
from control unit. ying power supply cable
4. Unscrew to
P two Nos. of .
hea. screws and remove Top cover protecting the gauge
5. After re '
moving th
6. & 3 e Top cover the top flange fixing screws are  accessible.
. €move the four ¢ . . .
Nt the anoge heese head screws ang take out the top ~ flange straight upward
. 'S Cleared ot of  the cathode assembly
) ace the anode ’
as
anode loop g supposrimdb'y saretully keeping the anode without any strain as 1"
e On - .
8. a fragile gJ
Usually whep, the gauge 9'ass  to metal seal. p
i 0
9 € discoloyreg and thin, |ead 'S Contaminated the anode loop & the cathode!®
. ayer
The Node Iogy, and °f deposits are formed on them
10, jq. . Cathode |
faC|l|t|eS ava”abl f Iner are made of SS and non- magnetlc typP |
Can pe ol &forchegpm; deline
: Mical ¢ ; catho
Hydrog Y folloyyir, ®aning of SS the anode loop and 2.3% HF

©acid)ay 1,44 0 OMtion. 20.304 D (Nitric acid) and <
®9-F for 29 Minutes



\

' ne ~
. ery fin®
- : . ilable, use " . clean
11. If the facilities for chemical cleaning IS not ava g the seal portlor\ and
ini

12.
13,

14.

15.
16.

17.
18.
19.

20.

by

abrassive

holding carefully the anode loop without stra
allround the loop wire. . ~
ve the deposits:

Use some abrasives to clean the shield also to remo
roughly. Check the

Clean the anode loop and the shield with acetone and dry itth

insulation between center conductor and flange for any leakage.

. . . y ’ ' ved from the
When the cathode liner is cleaned with an abrasive it need not be remoO out
. o
body. Clean caretfully on the inner surfaces to remove the contamination

making any scratches on the surface.
Clean with acetone on internal surface and dry it throughly.

Introduce the anode loop keeping exactly in the centre parallel to cathode with
sealing 'O’ ring in place after smearing with a little of high vacuum grease.

Tighten the four cheese head screws diagonally opposite sO that uniform
tightness is achieved.

Plage the Top cover and tighten the fixing screws and introduce the bottom rubber
cup.

Fit the gauge head into the vacuum system and operate for a few minute or two
when roughing the system for self cleaning of the gauge head.

Initially there may be still some fluctuations because of trapped gases which will
be cleared off after some continuous use in high vacuum.

11.00 TROUBLE SHOOTING

" TROUBLE CAUSE | remEDY

1. No mains indication lamp. Open power cord lead Check & Replace
Open fuse Check & Replace
Faulty switch Check & Replace
Faulty lamp Check & Replace

2. No. H.T.DC Voltage Faulty transformer Check & Replace
Faulty diodes Check & Replace
Faulty capacitors Check & Replace

3. Unstable pressure readings Gauge head | Clean the
contaminated Gauge head.




-
PRECAUTIONS

1. DANGER HIGH VOLTAGE:

The high voltage can be lethal. Hence before tr:;llng to atter:p; any servicg on the |
: ¢ while removing the gauge head cable 'care must De taken tg avoig any |
mstrume”t. (:\ live wires even after switching off the instrument. The capacitors i, e !
Zz:tbt: c:,':,r:uit are not discharged through any bleeder and hence voltage Wl'”'appea,even
after switching off the unit for quite some time. Hence. to make sure. discharge tp,
capacitor by shorting the central conductor of the gauge head .socket O ground afte
removing the gauge head cable by a piece of well insulated wire. Never attempt to

disconnect the coaxial piug at the gauge head side, without disconnecting first from the
control panel.

2. Never switch onthe gauge headin high pressure (above 10-* m.bar) for a long time.
3. Never select range 2 when system pressure is above 2 x 10° - m.bar.
4.

Keep the gauge head away from magnetic fields.

12.00 LIST OF ENCLOSURES

Mechanical Dimensions of penning gauge
Diagram of Penning gauge front panel

- Diagram of Penning gauge outline
Diagram of Penning gauge back panel

Sf:hematic Diagram of pPenning gauge head
Circuit diagram of Penning gauge
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GENERAL DESCRIPTION

g Thickness Moni :
Zh Ssition proc 0';'10' allows improved manual control of th

epos . P 95§ y providing a direct display of film thi € vacuum film
rate during deposition. thickness and deposition

Semi automatic ' :

Cttor control :3;2:?:1otfhfnlr'r\wnthu'ckness can be accomplished by utilization of the

operator control of the Wsti, Or']‘ltor. The sl'wutter control relay allows for direct

when the deposition th;Ckn m shutter and will also automatically close the shutter
ess equals a preprogrammed value. The DTM-101 has

two shutter control rel i
ays which can be
points. programmed to close on two separate set

The Monitorr i .

out and sh equires 4 operator supplied parameters in order to provide direct read

e utt.er control. Entry, modification and display of these parameters is
Y straight forward. Parameter storage is not dependent on continuous AC

ower. . . ,
p ‘ 'er Internal, self charging, Ni-Cad batteries provide parameter storage for a
minimum of 60 days without external power.

1.1 FEATURES
] Independent Film Density and Tooling Factor Parameters.

The tooling factor parameter allows the Monitor to compensate for deposition
geometry effects such as different source to sensor and source to substrate
distances which result in proportional but not equal film thickness at the
sensor and the substrates. By utilizing the tooling factor, the Monitor can
calculate and display film thickness and rate at the substrate rather than at the

sensor.
o Acoustic Impedance Correction

The monitor corrects the thickness reading for acoustic impedance mismatch
between the crystal and film material by taking into account the operator
supplied acoustic Impedance parameter for the film. If not corrected for, errors
result as the film thickness builds up on the sensor crystal. The sensitivity
of quartz crystals to material build up changes with the amount of material on
the crystal if the deposited material has an acoustic impedance significantly
different than that of quartz. With some materials this effect can lead to
differences between indicated and actual thickness of up to 20% as material

builds up on the sensor crystal.

@ Parameter Display

The film Density, Tooling Factor and Acoustic Impedance parameters are

instantly viewable on demand for quick reference at any time.

ninital Thickness Monitor-101



1.2

® Am—omnged Display
-u< and Rate and Thickness displays are fully autorange
2 perametE! gisplays @ |
] Long-term parameter Storage
tered into the monitor aré maintained in memory for a period of
Sarametls’s antered l e . |
—-c- B0 days withoul pOWETr. Short term power loss will not require
2t lzast 80 cays W
ossramaters 10 B2 re-entered.
° High Update Rate

oes 2 dynamic updating scheme which provides an updaterate
nse is important

oF § mezsuraments/sec at high deposition rates where respo
~zintaining & static resolution of 0.01 microgram/sg.cm (1 Ang-

with density one) at low de

—~— TN AT
FELRS M O7 UL

position rates.

=—rom of matenal

L Qutput Protection

s ouiput protection on both th
order to minimise the possibilit

e shutter relay output

The Monitor incorporate
=nd the DAC output In y of damage to the

externzl system faults or miswiring.

A

nzlo

D 4

(2
4
0]
=4
Q
V)]

~

¢ Universal Applicability

Th=

voltages of 200 through 240VAC

L 4 Built in Test

Th= monitor incorporates built in test functions to guarantee it
its operational

integrity 2nd to aid in fault isolation in the event of i
an internal fai
ailure.

SPECIFICATIONS

: Transducer Limited
Typically 5,000 microgram /
cmasmuchas 20,000 gram/sq
sq

cm for-weu behaved mater;
{1.0 Microgram/sq cm ‘henals
of A

WMeasurement Range

g converter output provides data for recording of the
Either rate or thickness data is selected for the DAC

MMonitor is designed to accept 6MHz sensor crystals and nominal A.C. line
.C.h

4




e

Rate Display

Thickness Display

Update Rate

Input Parameter

Film No.

Tooling Factor
Film Density

Film Acoustic Impedance

Shutter Control

Thickness Set Point

Start Control

Stop Control

Shutter position indicator

Crystal Compatibility
Crystal Test Display
Crystal Health

Crystal Frequency

3 Digit LED Autoranging from
00.0 to 999.Ang/sec.

4 Digit LED Autoranging from
0.000 to 999.9 K Ang

Automatically Varied -.4 to 5
updates/sec.

A

I -
1 uplatie (at

4 A -~ - -
1 MYy adc itinnunl

Tooling factor, Density and
Acoustic Impedance inputs al-
low readout directly in Ang-
stroms.

DTM- 101 allows input param-
eters for 1 to 100 films to be

entered.
1.0 t0 999.9%
0.800 to 99.99 gm/cubic sec

5.000 to 99.99 x 10 gm/cm
sec

Dedicated relay. Internal 3 Amp
fuse protection, two relays.

0.000 t0 999.9 KANg, shutter
Closes when displayed thick-
ness equals or exceeds set
point.

Zero thickness and opens
shutter

Close Shutter.

LED on indicates that shutter
relay is activated.

6 Mhz.
Type of Crystal Being used.

percentage of crystal life

remaining.

6 Mhz.




2.0

Analog Output

Output Control

Self Test

Power Requirement

Size

Operating temperature range

UNPACKING AND INSPECTION

Carefully inspect your monitor and its shipping container for evidence of possible’
shipping damage or loss. If such evidence is present, a report should be filed with,
the carrier as soon as possible. Keep the shipping container as evidence if shipping |
damage is present or for possible future return of the unit. Check the material -f
received against the packing list to be certain that all material is accounted for. The'~

O to+5 %= .25V

digits of selected display.

Rate or thickness selec't
Decade Select selects
conversion of last 2 or 3 digjtg

of display.

Full scale and zero scale outpyt.
Useful in calibrating recording

equipment.

Automatic Detection and

indication of :
Oscillator Failure
Power line Failure
Internal failure
(Thickness Monitor)

230 VAC + 10% 50Hz 15 V.

203 width x 209 deep
Height 85.

0 to 45°.

following items should have been included with your monitor:

1
1
1

DTM 101
Operator's Manual
Power Chord

3 Pin Connector

Oscillator Box

Crystal Holder with water feedthrough
Connecting Cables

full SCale
corresponding to last 20{3.;;

B

"r Il,l
A
Al

.
4
-

-

P P v Ly Y S




/ENCH CHECK-OUT

' . d ( vy

f the
sure that the input power voltage requirement is correct for your installati
allation.

.plled to the m‘onltor via the rear panel rocker switch. When power
s first applled to the monitor it goes through a shortinternal test routine dur'
rsta P ' in
ich time all of the numeric displays will show 8's and all decimal points w'ﬁ
. Vmndm Lme D o ' r s |
ons lasts for 3 seconds after which time the monitor wiii

power is ap

wh

g it These conditi

begin tO flash a P FAIL message indicating that Power has been interrupted
0 m sec. Youmay see an E FAIL or| FAIL message for a short

If the display stops on either of the messages an internal

tor more than 25
time, this is normal.
nd the unit will remain inoperative util the fault has
in TEST

fault has been detected a
been corrected. Further
FAILURE DETECTION.

details of error message can be found

n 60 days, the monitor may display self

dicating that the unit has lost all or part of its stored
leared by pressing the STOP button. If C FAIL
me may cleared by pressing the

If power has been OFF for more tha

flashing C FAIL message, in
s fault may bec

parameters. Thi
ber selected, the sa

flashed for each film num

stop button.
ters as follows:

Pressing the stop button will also present the parame

SET POINT - 10.00
DENSITY --1.000
ACOUSTIC IMP - 8.830
TOOLING - 100
flashing O FAIL message indicating that

s fault should result in a
oscillators is not

in this casée because the

Clearing thi
the sensor oscillator has failed,

hooked up.
e it is probably OK and is ready 10

onds as described abov

he monitor for repair or replacement.

If your monitor resp

be installed. * If not, return t
available, you may wish to

ly good vacuum practice
r be installed

nd sensor head are
his time. Obvious
tems which will late
touch the surface of the sensor crystal
rious components as follows:

If an oscillator feedthrogh a
bench check the total system at t
should be observed when handling th

in the vacuum system. Bé careful notto

installed in the Crystal holder. connect the va
Use the 10 coaxial cable to connect the monitor to the OUTPUT end of the

oscillator. Use the 6" coaxia cable to connect the INPUT end of the
Oscillator to the atmosphere side of the feedthrough. Use the 30" miniature
coaxial cable to connect the vacuum side of the feedthrough to the sensor

ose |
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after all the components have been connected pressing the STOp bu
. 0
should clear the O FAIL message.

ART button will set the thickness display to zero. Broa

tal surface. The displayed thickness should increq
Sp |

ondensed water vapour on the crystal. The O FAIL message may ]
reactivated if excessive water on the crystal causes it to fail. The meSSage;
should clear itself as soon as sufficient water has evaporated allowing th:"-
|torecover. The displayed thickness should then decrease as additiony |

ur evaporates from the surface. If operation seems abnormal chegy i
gs are reasonable.The following parapm. ¢

Depressing the ST
lightly on the sensor Crys

dustoC

crysta
water vapo
see that the stored parameter valu

to
eter values are suggested
Set Point Thickness 10.00 K Ang
Material Density 2.650 gm/cubic cm
Acoustic Impedance 8.830

100.0%

Tooling Factor
g responds as described above the total system is OK. If not refer ','
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REAR PANEL CONNECTIONS ,

MONITOR INSTALLATION PRECAUTIONS

® PROPER GROUNDING

The monitor is designed to operate in electrically noisy environmengg. l
cases no special grounding precautions will be required, Wheren '“a-ny‘ |
susceptibility is suspected, use a short length wire, wire braid or CODpe,TQlSe @:

is recommended, to connect the monitor to the equipment on Whichbua.p
which. the unit is mounted. Use the grounding lug provided on the back O?r in
monitor for this purpose. If trouble still persists, make sure that the equipmtehe -‘
on which the monitor is mounted, or the egquipment rack in which the Unit?f
mounted is adequately grounded to the vacuum frame. Use short Copp;
straps or braid. It is a good idea to use several grounding straps attacheg ;0 ;
widely separated points on the vacuum system and equipment frame in ordey |

to minimise the inductance of the ground path.
e HEAT DISSIPATION

Your monitor dissipates very little heat. Even so, the heat that is generateq |
must be allowed to dissipate-or the Monitor will overheat. Most of the heat '
generated in the monitor is routed to the rear panel which is cooled by
convection and radiation. Make sure that there is adequate clearance around
the unit to allow air flow..[f the unit is mounted in an enclosure, make sure that
the air flow is'enough to maintain a maximum temperature environment of 50
degrees centigrade for the monitor. Overheating of the Monitor will ultimately
cause functional failures and may cause permanent failures.




/ 0SCILLATOR CONNECTOR -
@

C connector is provided on the rear panel of the
s mOnitor fOr

p BN i i
or oscillator. The monitor’s oscillator input butf
utfer is

connection

ens
to the S8 . '
grate with coaxial cable of 50 ohm impedance. Cable lenath designed to
S upto 10 mtr

e installed using RG 58 cable or an equivalent. Cable lengths|
slonger than

tr length supplies are available
the 3 M upon request. Ref
: er to sensor

feedthfough and oscillator installation instructions.

P SHUTTER CONNECTION

A 3 pin powermate connector is provided on the two connectors on the
monitor’s rear panel for connection to a shutter activating device. The shutter
relay provides a form C contact closure (SPDT, break before make). The
contactsare rated for 24 VDC/AC. A 3 Amp fuse is mounted inside the monitor
to protect the internal circuitry from possible damage due to miswiring. A
mating connector and pins are supplied for connection to the rear panel
The pins can be crimped or soldered to the wires leading to the

refer to shutter wiring schematic for connecting a shutter
losing in the

connector.

shutter actuator,
solenoid. Using this connection scheme results in the shutter €

event of power loss.

FOR 24 VOLIS OPERAIION

— o —

P
SWITER SOLENOIO
230VAC.

F——————— =

| 1LV, IAMPS
ACOnOL

¥ T

(T T .

i

SHUTIER SOLENOID
2LV, AC-OR DC.

)
L‘;‘l L“—'————-_________..___.___-.-

chemalic

s
Fig. 5 Diagram of shutter wiring
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”//,ANALOG CONVERTOR (DAC) CONNECTION

monitor rear panel for Connegy,
oy

A nine pin cO
o tor pin assi
ing list describes the DAC connector p gnments.
The following
ber 1. Logic signal Return

Pin furt 2. Full scale Calibration Input

Q. 7aro cralo (‘nlthrnfmn !nnuf

:1‘ 20r3 Decade Select Input

5. Thickness Of Rate select Input

6. Analog Signal Return

7. Analog Signal Output

8. Not used

9. Not used

A suggested wiring diagram for connecting a strip chart recorder to the DAC
output is shown. It is suggested that the control switches be mounted nea;
the recorder for convenience. Even though the Logic Signal Ground and the f
Analog Signal Return are tied to the Monitor ground internal to the Monitor it y' i
is suggested that the Analog Signal Output and Return be handled as a S|gnal i
pair. In order to minimise noise pickup at the recorder it may be necessary to '

use a twisted, shielded pair for this signal.
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Fig. 6 DAC Wiring Schematic
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under "o circumstances should the monit
or cover b
e

emoved without first removing the line cord
yoltages are present inside the case as dangerous

The cov monitor 1$ secured by 4 screws which are located in the f
) R - _ e
rtom Of (he unit. 1N€ 7 rear screws are iocated under e sof oot
soft runber

0

o {ne D . >

which plug into the plastic feet. Remove the 4 screws, gri -

sides Wlth » gnp the unit

panel with your thumbs. When the top edge of the front pan \
e

turn the unit around and do the same thing with the back
e cover 1s tight and you will have to work it off slowly

the front panel facing you and carefullypushthetopcove
T

off the front
S visible,
acing You- Th
10 re‘msta" the cover slide it down over the front and rear panels and into the

Installation of the front two feet which constrain the bail is most
| in its extended position.

up
DECO
Covef f

side pane!s:

y accomplished by installing them with the bai

easil

t to over tighten the screws as itis posslble

Be careful no
the insert out of the cover.

to pull

NSOR, FEEDTHROUGH AND OSCILLATOR

INSTALLATION

4.1

SENSOR HEAD lNSTALLATlON

The sensor head can be installed in any @

chamber. preferably. the sensor should be
ce and as close as possible tothece

ppropriate |ocation in the vacuum

located at least 250 mm from the
substraté area.

evaporation sour mended
recon1

The distance fro
distance between the vapours
there is adequate clearancé to a

g suré

feedthrough. It is @ goo
water cooling tubes: Teflon !
therefore will in many cases Ne®
heating is used Of the system operat®
cable and water lines maY e wrapPe

cable’s useful life.




ef
nthe 3 b
. tfll)s 0 : OdOt ca
nting e micr 5
he m‘)'l rotCCt th D0|ntt«‘ .
|

4.2

4.3

4.4

nay be used toinstall a rag; ™
atio, .

or head !
|e connector at its att Y gh
achmenl _h'el ]

T
10 5P8°" l ’
(d da ways be pr i
tho " he senso’ head shoul ? provided excgp, ,
ater © oling W oratures: I all cases, sensor head tep, ring
hort pos.itionsa 100 degrees centigrade. Sufficient cooling fOrperaturg
hould not excee oc. can be provided by a water flow of appy, thermal'
S fupto ) . Ximag. 8
. aments © ; cold water may result in Natg), &
envnr? or minute: EXCBSSIV6‘|Y Hen the system | Cond‘af\Sation ! y
05 1 phe stal holder and crystal Whe ystemis vented. Excg, !
nt i : , Sivg!
water© oy cause the crystal 10 cease operating. This condition " Vol
moustureY . crystal will function properly as soon as the mois?m !
ar : ,
temporates |deal water temperature is between 10°C and 25°C. Urg §
evapor '
ead during initial soak periods to protect |
the

Use a shutter t0 shield the sensor h
crystal fromany sputtering that may occur. If asmall droplet of molten magriy
a 4

hits the crystal, the crystal may be damaged and oscillation will cease

ION FEEDTHROUGH INSTALLATION

d in the vacuum chamber through a base plate hole,
The sensor head is connected to the BNC connector by a teflon coaxial cable.
Connect the small co axial cable to the feedthrough’s external BNC connector
a-nd the sensor oscillator’s TRANSDUCER BNC connector. Water line connec- :
tions to the feedthrough’s external BNC connector and the sensor oscillator's
gzchCSol?nUp?iS:eiNbC conn.ector. water line connection to the feedthroughmay |
y brazing or vacuum coupling.

INSTRUMENTAT

The feedthrough is installe

hed.

With the combinati
~ ination Sen
tion Sensor/feedthru, the coaxial cable is already attac
hes:

Merely pull :
the coil :
s apart to desired length. Maximum expansion is 301inc

SENS
OR OSCILLATOR INSTALLATION

Transdue®

etoconn "
ect the other end of the oscillator t0 e do:\:vay -5



6.3

witches °F the front panel. The two switches on the lef
ed for display and modification of parameters ?rhe 't
. Their

There ?"r o ddl are us
gix !N  Display and Modificati
a';g in desc” d unde p ication of Parameters .
us® ;
. f .

three switches O_n the right form (e normal operating controls. Depress-
Theon ¢ these switches causes the following action:
ind
gTA T (STR)
ot the thickness display to z€ero and opens the shutter.
grop (8TP!
Closes the shutter. Also used to clear certain error conditions such as power
EAIL and Oscillator FAIL

1 NUMBER (FL ##)

m from 1 10 100. When depressed, display the current film in the
rate display and can be incremented or decremented within 3 seconds of
activation bY depressing the increase or decrease buttons. Each film can be
individually programmed by setting the film number and programming as per

paragraph 6.3.

FIL

gelects @ fil

Failure mode must be cleared in order to advance to the

next film.

TEST (TST)

h. While depressed, causes crystal data to be

Used to determine crystal healt
yS. Causes NO other action.

displayed in both the rate and thickness displa
Display returns to normal upon release of button:

DISPLAY AND MODIFICATION OF PARAMETERS

Display of the parameter values Stor
depressing one of the appropriate but
buttons. The valve of the P
for as long as the button is depres
approximately 3 seconds after itis released:

Rate Display area.
. can be increased or

At any time during the display of
decreased by depressing one of t




6.4,

0.5

¢ button need not be simultaneously Presseq , O
The paramete sase buttons will hold the current Parametg, dis ess'ng the
r(:lz(:;rdisplay hold period. ITthe increase or decreagq b:tli o thz
normalparah rate at which the parameter varies gradually inc s onj |
depressed thz button is kept depressed the faster the parametersed. N
e Ionierbtutton is released and then depressed again the ¢ |
When the

ate rgy,, 08, I

i ice this allow Slumg g, M

| slow value. Witha little practice S Parametgrg t0 he Sex Oity #f
tial slo ' |

increase of

ini " ing the time to go fro tog

/hile keeping the S0 1rom ong gy 1
necessary accuracy whi ocF e o
another within reasonable limits.

The Increase and the Decreasg buttons ar.e only activ'e when 5 — is '
being displayed. The rate display continues to display deDOSition y
independent of parameter displays. The parémeters r'nay be changegq beforg |
during, and after a deposition. Only during a failure condition will th&; |
parameters be viewable but unchangeable. |

THICKNESS SET POINT SHUTTER CONTROL (TL - 1 & TL-2)

The thickness set point establishes the film thickness at which the shutter
closes. Asdescribed above, depressing the START button zeros the Thickness
Display and opens the shutter. The shutter is then automatically closed whep
the Thickness Display equals or exceeds the Thickness Set Point. The shutter

can also be closed manually by depressing the STOP button.

In this way
complete manual control of the shutter,

as may be required for servicing the |
source, is available through use of the START and STOP button. This

eliminates the need for a separate OPEN,CLOSE,AUTO switch and eliminates
the possibility of leaving such a swi

should be in the auto position.
Thickness Set Point parameter
than can réasonably be achieve

tch in the open or close position whenit
If auto control of the shutter is not desired the
can be programmed at a value much greaté
d. The Thickness Set Point-2 may be l{seeld
1o activate 3 Sécond shutter relay to allow two materials to be sequentlla;\f
deposited tq two preset thicknesses or to operate other electrical of glectric
mechanicg devices, '

CRYSTAL TEST

When the TEST

d with
Crysta| test infor

button is depresseg

e
: replac
. the normal displays aré

Mation,

digit

t
eftmos Thé

ate D; .
of which Display is repla cup for

: el
indicar; ced with a three digit number j‘h .

Moniito, is co a_tmg the type of sensor crystal the Monitor 1S 8
mpatlble Wlth 6 MHZ Sancecnr ~rvveatale l
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0.

display th :
The gh'™ i | lifpe rzm ¥ C-WStd“ health. Crystal health is indicated as
gerc® e of crystad o, aining. See Appendix A.5. A new crystal will
\th of 98 10 99%. The health decreases as material is deposited

have :
eC stal sensing surface.

mal thickness display is replaced with a display of the current
n

The _
pperating frequency 1N megahertz of the sensor crystal.

The crystal test display reverts 1o normal after the TEST button is released
cunction does not affect ihe normai operation of the iv'nonitor.

h Thickness and Rate continue to be calculated and the

est

~—

e Ci’ysta‘
ar, bot

In particu\
cration of the Thickness Set Point is not affected.

aormal 0P

CRYSTAL FAIL INDICATION

crystal, a point will be reached at which
t oscillation. At this point the crystal
ternately flashing on
to the failure. The

As material builds up on the sensor
the crystal will no longer be able to suppor
has failed. The monitor indicates crystal failures by al
0 FAIL message and the last valid thickness reading prior
shutter closes and the Shutter Indicator LED is turned off.

| failure: a short term failure and a
s the monitor will
normal,

There are two possible types of a crysta
permanent failure. If the crystal recovers within 2 second
regard it as a short term failure, in which casé the display returns to
the Shutter is reopened, and shutter indicator is turned back on- If the crystal

is failed for more than 2 seconds the Monitor regards the failure as a
In this case the Shutter and shutter Indicator LED are

ed back on if the crystal recovers at @ later
time. A permanent O FAIL condition must be cleared by pressing the STOP

button. A crystal which has failed at any time should be replaced. For obviogs
d normally be rep|aced well beforé they aré likely to fail.

on replacing spe

permanent failure.
turned off and wiLL NOT be turn

reasons crystals shoul
See Section 5 for the procedure

7 POWER FAIL INDICATION |
i ilures of less than

The monitor is desig
250 milliseconds. During a depositi if the poW
250 milliseconds the shutter closes

However, because the moni

it does not reopen the
milliseconds as @ proces
deposition. Instead the
time of power failure

operator that power wa
option of continuing the de

Monitor retain e tO
L messag
and flashes the A The perato’ then has the
is absence: ¢ Monitor-

s down during is ffl
position if desued

—




AC OPERATION

the conversion of either Rate ¢ Thic
i r
vides fo

68. D

knes 3
: trip chart recorder o, ) Shto an any
The DAC prOb, for recording with a s
» suitable
voltage S

. f er recﬁfrjj
verts the last two or three digits ¢ the SG'ECted
con i SR
device. The DAC“ analog voltage. If a threeddung‘:1 COHZETSLOH 'S selg 8
to a 2610 to.5- of the quantity are converte f ooss of 999,
last three digits nd to the maximum analog outpyt 999/100, time.. "
respo : i '
ng would COIr Since the full scale valus is nominally 5 g Vo
ue.
full scale va

to a nominal g put o .
ld correspond

9 kAng wou

valve 0.99

4995 VOltS, |

i of 1.000 KAng the output would be zer
o th'Cknesi r the last three digits. Since fy|| Scale
e :E;OD:C scale factor is 5.0 millivolt per Ang
1C.(Cj)zlz)tswould convert to a value of 0.1 volts.

0 correspondingt 3
corresponds to 1000
Strom. A thickness of

If a two digit conversion is selected, the last

two digits of the Quantity 4,
converted. Thus g3 thickness of 0.099 KA

Ng would Correspong to the
full scale value of 5. volts for

: 1
. Ion Of O.
fate to be easily resolved to a resolut
€ rate g incre

vould
ased to 151 Ang/sec the DAC output v
100 x 5. 0r 0.5 voltsg.

DAC

itaple
S Bither rate or thickness to an analog voltag
1th a Stri ch
CODVerts th i p art

AC
o5, TheD

. S.
feCorder g other recording dewcehe operato”
Woor ¢t ree digitg (which are selected byt

qUantity to a

ero 1 5VDC analog voltage.
hen converting thick
i

deg fo,three
- . eg- 0
91t Conyg, ®DAC scale factoris 2.5 MV/A The 2¢'
Ong and 2g M s ersions. ard
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0] P ase t n
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€Qat; ) r Osj e utput Inc

|
Its. i h
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e, the DAC scale factor is 2.5 Mv/0.1
orting 1 1A deg/sec for t iqi
gion and a5 MV/O.TA deg./sec for two digit conversion hree digit

alibrat® grOUHd th(.a GDPTOpriate pin on J4. To monitor thickness, pin 5 i

0 monitor rate, pin B IS grounded, for 2 decade selection pj Z..pm Dis
Jecade selection pin 6 is gr‘ounded. for full scale positive c[:Iri]br 'i oper.w,
 grounded 1" full scale negative calibration pin 8 is grounded, for fu:f:cz:g

.

:‘GgatNB calibration pin 8 1 grounded, for full scale negative calibration pin 7
15 Qfou”ded’ tor zero calibration pin 7 and 8 are grounded simultaneously

The output is monitored through pin 1.

ESTABUSH\NG THE DEPOSITION PARAMETERS

e following is a guide to establishing the deposition parameters. Valid reasons

may occur 1O deviate from the recommendations and these reasons of course
would take precedence.

71 TOOLING FACTOR (T F C)

The tooling factor parameter compensates for geometric factors in the
deposition system which result in a difference between the deposition rate on
the substrates and the rate on the sensing crystal. This parameter is entered
in percent units and 100% corresponds to equal rates at the substrate and
at the sensing crystal. For initial approximation the tooling factor can be
calculated using the following equation.

Tooling % = (dery / dsub)? x 100%
where dcry = Distance from the source to the crystal.
dsub = Distance from the source to the substrate.

. - i in Section 7.4.
Empirical calibration of the tooling factor 1S described |

7.2 DEN
o ‘(D ) T) or with the density of the material

display the physical film thicknesls.
d. Alist of the more commonly

The density parameter provides the Monit
being deposited so that it can calculate and
If the film density is known. it sh

used film densities is presented in Table
material density can be used in

ion 7-4-
i iped 1IN section
calibration of this parameter is describé
. s~lkneSS Monitor-101




7.4

_ NCE ACI)

« S, l e de OS. E}‘I 1 b '

tic .
astablis

Lcoust

Ao

0 _curately
. aded It
.. .“\;l \’ lOa . .

gdance 0

ok of physics O
. be calculated from the shear
OdUIUS

sity by using the following equ
ationg

100-000 gm/Sq' cm sec
; |n

it C
known, en
cases the ac stic If ;bo
| ined fron g Han
A . impedance ca!
AT ¢ ve ¢ G
1 . d the den

r other so
urces of acoustijc daty 8
T

.
.

the shed
AcoustiC Impedance = PC = PG
where P Density (gm/cubic cm.)
C Transverse (shear) wave velocity (cm/sec).
G ghear modulus (dynes/sq. cm)
A list of the acoustic impedance and density of the more commonly depositeg |
] i .. ed |
material iS presented In Table 7.1 and a technique for empirically determining |
ted in section 7.4. 9 I

parameter is presen
and particularly if the sensor crystal is not heavily loaded

y can be achieved by using the acoustic impedance of

this

In many cases.

sufficient accurac

quartz: 8.83 X 100.000 gm/sg. cm SecC.

EMPIRICAL CALIBRATION

The known film density and acoustic impedance 0
sufficiently accurate to be used directly without empirical calibration. A list of

the density and Acoustic Impedance of the more commonly deposited

materials is presented in table 7.1.
If the valu i
es of the density and acoustic impedance are not known, the Monite

can b i . s
e calibrated empirically as described below.

The monitor i :

is

designed so that the density, tooling, and acoustic~impedance

¢ of thene¥

parameters can .
Parameter valuebz mOdlf.'ed_after the film is deposited and the effec
n the indicated thickness will be immediately displaved
if the dis
d thickness ¢
the param®

pIaYed

Using thi
Is featur ;
e, a tnal deposition can be made and hé
’ t

thickness
does n .
Ot agree with the independently measuré

test sub
Strates b
ec
ause of anerror in one of the parameters

be corre
al odif i
| three of the abov:mg its value until the displayed thicknes
pa

Indivi
idual Parameters
ep

. affée
r sis @ 5 0 the
ameters, it is important that the effec

roperly isolated.

i e — TS i
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1€ sensor sca
rthe & IEafaCtor"Vhemhe Y the s
he acoustiC impedance of the film s Seﬂs(,,
Qfiaf | A
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¢ the bulk material can be useq and ¢
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r
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f many film materials is |8




salibrate the mocriutofr, :\r\m density, tooling factor, and acoustic i
' . i ' icim
( be establishe the approximate values of the paramete p?dance
rs are known

should D€ used initially. f the acoustic impedance i
or quartz, 8.83- e is not known, use the

che film density can be established by depositing a trial fil

Lubstrates placed around, in the same plane, and as close 2 bt Se_Ve’a‘ e
<ensOf crystal. The trial deposition should be thick en e e
- e oo ough to be measured

- 0 S a a i

when making the trial deposition, use a fresh crystal and do not reset the final

thickness reading obtained on the monitor. If the acoustic impedance

parameter has been accurately established previously, a fresh crystal will not
be required.

Determine the average film thickness on the test substrates. If the average
measured thickness differs from that displayed by the Monitor,increase or
decrease the programmed film density until the displayed thickness agrees
with the measured thickness. The programmed film density will now be
correct for that particular film. next, the tooling factor should be established.
Place several test substrates at representative locations in the deposition
fixture. Again, deposita trial film, as above, using a known film density. Use
a fresh crystal if the programmed acoustic impedance is not know to be
correct. Do not reset the monitor after the deposition. Measure the average
film thickness on the test substrates. |f the average thickness differs from the

displayed thickness, adjust the tooling factor until they agree-

To establish the acoustic impedance. the crystal must be heavily loaded.

)
Deposit on the sensor crystal until the crystal health approaches 50% oOr u:tlrl
d of its useful life. Using the |oad.ed crystal,
d this time use the acoustic impedance
ment with the measured

the crystal is approaching the en
deposit another trial run as above an

. ; i ree
parameter 10 bring the dlSp\ayed thrckpees rntc:j agCe parameter:
thickness. This calibrates the acoustiC impedan

i rial and should
The monitor is NOW fully ca\ibrated for the partic

ilms.
produce consistent and accurate film

alar film mate
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S TABLE 7.1

ENSITY AND ACOUSTIC IMPEDANCE VALUES FOR SELECTED MATER| A
D.

— T di8
SYMBOL DENSITY B |
MATERIAL —
[ Al 2.70 e
‘Aluminum Sb 6.62 N S‘a
Antimony - 5.73 9 lﬂr
Arsenic 8o 1.8E 9.14 L
Beryllium ‘ 6 Sl
Bismuth zl 29;584 11.18
Boron 8'64 22.70 z
cadmium Cd ' 12.95
Cadmium sulfide Cds 4.83 8.66
Cadmium telluride CdTe 5.85 9.01
Calcium fluoride CaF, 3.18 11.39
Carbon (Diamond) C 3.52 40.14
Chromium Cr 7.20 28.95
Cobalt Co 8.71 25.74
Copper Cu 8.93 20.21
Copper (l)Sulfide
(alpha) Cu,S(alpha) 5.6 12.80
Copper (l)Sulfide
(beta) Cu,S(beta) 5.8 13.18
Copper (Il) Sulfide CuS 4.6 10.77
Dysprosium Dy 8.54 14.72 i
Erbium Er 9.05 11.93 '
Gadolinium Gd 7.89 13.18
Gallium Ga 5.93 14.89 |
Gallium Arsenide GaAs 5.31 5.55
Germanium Ge '§.35 17.11
G 8
H°'fd Au 19.30 23-‘3
afni 5
o HE 13.09 24
Holnium 15.22
, Ho 8.8
Indium 30 10.50
| 7.
Indium Antimonide " 11.48
L. InSb 5.76
Iridium 68.45
Ir 22.40 /
] P




MATERlAL SYMBOL I
i ISITY IMPEDANCE
e
7.
0" L 86 25.30
han™ : 6
ant oh 7 9 59
ad 11.30 7 81
| Jlfide PbS 5 :
. f )
it .64 11.41
dagnesiv™ . Mg 1.74 5.48
m Oxide :
agnesi™ MgO 3.58 21.48
yanganes® _ Mn 7.20 93.42
Manganese (n sulfide MnS 3.99 9.39
MechfV Hg 13.46 11.93
Molybdenu™ Mo 10.20 34.36
Niobium Nb 8.57 17.91
palladium Pd 12.00 24.73
Platinum Pt 21.40 36.04
Rhenium Re 21.04 58.87 ;
Rhodium Rh 12.41 42.05 |
Samarium - Sm 7.54 9.92 LIl
Scandium Sc 3.0 9.70
Selenium Se 4.82 10.22.
Silicon Si 2.32 1 2.4@}
Silicon (11) Oxide Si0 213 10.158
Silicon Dioxide (fused Quartz) Si0, 2.20 8.25
Silver Ag 10.50 16.69
Silver Bromide AgBr 6.47 7.48
Ma , £ 3.1 8.83
gnesium Fluoride Mg,
Silver Chloride AgC| 5’56 6.69
. .62
Tantalum Ta 16.60 33.70
29.43
Tantalum“V)Oxide Tazo5 8.2 1
Telluriym Te 6.25 9.
Terbium Tb 8.27 13.38
|
L —



MATERIAL SYMBOL
Tin | o 7.30
Titanium T 4.50
Titanium (IV)Oxide Tio, 4.26
Tungsten W 19.30
Tungsten Carbide wC 15.60
Uranium U 18.70
Vanadium \% 5.96
Ytterbium Yb 6.98
Yttrium Y 4.34
Zinc Zn 7.04
Zinc Oxide Zn0 5.61
Zinc Selenide ZnSe 5.26
Zinc Sulfide ZnS 4.09
Zirconium Zr 6.51
—1

8.0 TROUBLE SHOOTING

Section g 5 . ]
Moni S J'Ves the operatoy the necessary background to understand th
Itor curcmtry when inte

rnal troubleshooting is necessary.
SELF TEST FAILURE DETECTION

The M 1 ’ eciﬁc
fa“uresonltor S Self test features detect several system failures. The Sgpriate
are descripgg below. ypon detection of a failure the apPf

e—




—

.’/
o are basi
ayed. The! basically two types of system failures; failt
S, fanures

isplay

y aqes aré NOT resetable.
| A of the defective components.

ternal failures, it
or repair.
g the

priorf toth
has been res
messages a

Detected Failure Failure Message

ROM Failure E FAIL
RAM Failure | FAIL
Invalid parameters C FAIL
power Failure P FAIL
O FAIL

Oscillator Failure

Any long term failures will cause seri
a run. To save any ma
automatically closed. The
there is more than oné failure,
no failure exist only current rate
description of the conditions 0

process can
the othe

® POWER FAILURE

ous thickness erro

terials which may b
be continu
r failure will the

and thickness values

f the individual

be reset bY the operator and those that may. The E FAIL
' = and
They may be cleared only by the

These failures are displayed

and ALL OTHER SYSTEM OPERATIONS ARE DISABLED

.is recommended that the unit be returned td tFIOr
On failures that may be reset, the front panell dis I]e
g pa_.rti.r:ular failure message and the rate and thickness v;rniz
g failure. The display continues to alternate the failure un;iuhe“fawdll
et. The tollowing is @ summary of detected failures, the displayed
nd the necessary actions to reset them.

Reset by

Replacement of defective ROM(s)
Replacement of defective RAM(s)
Press STOP button.
values will be preset.
Press STOP putton
If less than 2 seconds:

Self clearing

If greater than 2 seconds:

Press STOP button.

rs if they occur during
shutter is

parameter

e in process the
ed only after the above. If
n be displayed. When
will be displayed. A

failures follows.

Since power interruptions may

‘S‘gniﬁcant A.C.line disruptions if provide |
is automatically closed if @ U was in process: 1t may be continué Oncigp
other equipment is functioning normally again, bY depressing the S
switch.

nit is

Note that it is ormal for the POWe' failure
first turned on. Press the sTOP button to

®
OSC|LLATOR FAlLURE
cates an im

An Oscillator Fail messag® indi
oscillator. The problem is mos




R
he oscillator coaxial c:ables.' foedthro'ugh, Or senggyr heag

(ailures 1Nt .',f,nure message. The oscillator failure messagq will Cap alg,
gnnmm? th,'lf' ;vhel‘ the monitor receives a proper signg| from t»;\‘f:l@a(g. :
m“pma“g;‘t;e milure lasts for less than 2 seconds. Failures 'hoe Senge
OSCI”ac;zrr;quire the pressing of the STOP button to clear. "€ th
secon
» INVALID PARAMETERS

e
enma———"

~Anlirmm t+trr ~A -

AN noramotorg tvu-'-'--u fgcsv-, lAuuv'u'St:u !..."\r\rlqr\n

nottion Darcaewey rFeLl\On [}

il Sy Ay i

"ut3'|
H

The dept .
Density, and Thickness Set Point are numbers that must pe Storeg 1 il
’ . A ;—— I
monitor through periods of up to 60 days without A.C. power connectedthglxrg
' 'ffi»jt

. : is lost then the C FAIL - ‘
the integrity of these numbers Is message wij| be ﬂashed‘i}r-
&

when the monitor is turned on. This warns you of a possible interna| i~
The C FAIL message can be cleared by pressing the STOP switch. The C'earire.if;j
of the failure message also results in the presetting of the Parameters fa‘g
defined in section 2.1. If there are no other failure message indicateq e :{
is possible that the Monitor Ni-cad batteries simply require feCharging_ The
batteries are automatically recharged when the monitor is connecteq to A0
power. If after an overnight charge your monitor still does not retain thc;
parameters intact (flashes C FAIL after periods of power down) then your
monitor should be returned for service.

NOTE EMERGENCY OPERATION

If your monitor does not maintain the parameters for the rated 60 hours but
does for several hours or more, (make sure no other failure messages, except
the PFAIL,flash on power up) it may be possible to reprogram your monitor and
continue depositing as long as the A.C power is not removed. Return the
Monitor for service as soon as possible.

o RAM FAILURE

xeg;zqceai;amoé ad.failure in the monitor’s data memory, RAM, the | f?'A”-
Operati\on of theeMlSp‘Iaye.d_. The shutter is automatically closed since rehf':;
failure cycle the ,A‘(:omtor Is impossible until it is serviced. To confirm the Rand
if failed, wij)| again diDO\,Ner to the unit. The monitor will recheck its memOf‘\S/ .
displayed on power SPlaythe IFAIL message. If the | FAIL meS§399; is
recommendeg UP the second time, the problem may be intermittent

at your monitor be returned for service.




ROM FA‘LURE

0
o he case of gl\;a;\u.:e pr‘ogram memory, ROM. th
ailure 1S : ’ e
disp‘a\’ed' AR t_reated in exactly the s E FAIL  message |
fgilure: pead the above section. 8.1.4 for detail dMe manner as a ?:{e y
S. AM

N FAULTS

_~ -~
3 -~ o - -~ .
-

Q *ab'.e uco iy
L wit Ll
Y UGcO pUODSILIG Ve
1S3 that ¢
iat Coul

fG'.'nOWm
d -
OCCuir whie
Cuil wihiein

orfacing the Monitor with a vacuum system. With each
mis a list

int

of pmbab\e causes.

\f you should decide to remove the monitor cover read Secti
carer“\l before doing SO. ection 3.3 and 8.3

TABLE 8.1

Trouble shooting Aids for External Problems

gymptom 1. Front Panel Displays never illuminate
probable Voltage selector PC board is in the wrong
causes position.

Line fuse is blown F3
Rear Panel fuse holder

Symptom 2. Random P FAIL occurrence

Probable Low A.C.line voltages.

causes lntermittent A.C. line connection.

Symptom 3. Random O FAIL ocarinas.

Probable Defective sensor crystal.

causes Defective Crystal holder:
oscillator.

Defective sensor

\ntermittent oscill

Defectwe xial cables (in
yacuum c ber cable) oo
Thickness Monitof t proper\y roundé
the yacu stem..

| SB\GCthﬂ
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8.3.

bk |
il

!
y

i
g

e
A1

4, ghutter never activated.
S n‘\ptOln . i
y shutter fuse is blown, F1 or pg.

probable Internally mounted on P.C. hogy.
causes Defective shutter wiring.

Ref. Shutter Connection

Defective shutter solenoid.

No shutter solenoid power

Defective Shutter Relay.

Thickness set point is O. ‘:l
Symptom 5. Faulty I?AC output including no responge f'Onfi

control inputs. !
Probable External recording equipment puts on excessive% 1
causes load on DAC output. i

o)

t A TTn!
g e T

T

Excessive resistance in DAC control input lings,

Improper DAC wiring &q
Ref. Digital to Analog convertor (DAC) h»j
connection %;

—~ R';/'

TR 0

HANDLING PRECAUTIONS

e

Please follow these guidelines any time it is necessary to open the Monitor
package and handle internal circuitry or components.

enivan 2
= =

CAUTIONS | Disconnect the A.C. line power before disassembling the
thickness monitor.

: . - inputs-
CMOS integrated circuits can be damaged by static discharge to their NPt

This discharge is the same phenomenon that produces the unpleasant shoct
when one grabs a door knob after walking across a carpet. The like”r.‘OOdr?y
static buildup is proportional to the dryness of the air and can be particu?
troublesome in cold, dry climates, or hot desert climates. ‘

" sAputS:
In order tq minimise the ch an

always handle circuit boga
Surface tg another, alwa
donn or inserting the b
€Quipment are all at the g

ances of discharging body charge into the o one
rds by the edge. When moving @ board e layind
YS touch the new surface or location befzrrface

oard, so that you, the board, and the 'tsis alwaY®
ame electrical potential. Indry climates: ing 1C3 8
ount of movement when handling 0f replac ¥

WiSe to Minim:
n
imise the am so alwa
. . ersorl
nding a circuit board or IC to another P

:lrcuit boardg When ha
ou
ch the Person first.

g

“nt




000 and paper are the most forgigi
Ng su

d. Metal is acceptable as | rfaces tq
s long a¢ .

be a\/Oide
the

ng hands Prior 0 laying down the |cg
or ¢ .
It boargg Y toucheg With

 the abOVe precautions are observed, th,
& of dg
ma

CAUTION The main P.C N
ains '

This board sh Nick
ould never pe pla le-cadmium batter;
eries,

wra i
pped in metal foil, Ced on a mety)

Fusi
ma ng o ,
y result from shorteq batterf the printed gj
1es.

Worl
on
*Metal + Plast;
IS alw lic shq
uld

irCU

Cuit etches

\/_/—-

T
ROUBLESHOOTING AIDS TO ISOLATE
FAULTS INTERNAL MONITOR

The following table descri _

Monitor due tointernal scribes possible problems that
a .
failure it is rec component failures. Inthe event C:l”d occur with the
omme o .
nded that the unit be returned to :hthlckness moriitar
e factory with
a

description of the .

| problem for maintenance. In-fi

warranty. - In-field service may void th
e

If in-field service i

gl ref'S deemed necessary and the facilities and experti

ol u;‘de erence to the Block Diagram description of sectizer;e ar.e
rstanding the general circuitry areas referred to belown 2wl

If you sho i
preyC . uld decide to open the Monitor read Section 8.3 on handlin
autions carefully and Section 3.3 on cover removal ’

TABLE-8.2

Trouble -shooting Aids for Internal Problems

Sym
ymetom 1. Unit blows the line fuse (Rear panel fuse
holder).
Pro - . ’
able Defective power supply circuit.
Short on P.C.board
S | . -
ymptom 2. Front Panel Displays never illuminate.
Pro
ca bable Line fuse is blown, F3.
e Rear panel fusé holder.
CpuU failure, see gymptom 14 below-
Defective voltage regulator, VR1.
Defective power monitor, us.
i Controller, u1il



e

Symptom 3. Meaningless Display 'nfOrmalion
y! ‘ )
ble Detective board Connect gy ONn s e
Pfohas Defective 7 Seglnent D'SD|ay D;Ih D'C.bui
cause Defective Display Controlig, 'U1 1-Dg, b
: Uty T
CPU failure, see Symptom 14 beloy, 4,:;:.
Symptom 4. Random P FAIL occurrengy, -
Probable Loose fuse holder connections'p3
causes Defective power monitor,ug. il
K-
Symptom 5. Random O FAIL occurrence. “
:
Probable Wrong crystal selections. Js i
causes Defective monitor buffer. Q5 ,
b |
iy |
Symptom 6. E FAIL message.
Probable Defective EPROMS, U4 and U7. .
causes
Symptom 7. I FAIL message. )ﬁ
Probable Defective RAM, U3.
causes
: of
SYmptom 8. Shutter never activates but Indicator LEDW .
Prabable Shutter fuse is blown, F1,F2.
c .
uses Internally mounted on P.C. board
Defective relay circuitry, K1.K2.
Pom 9. Indicator LED does not light bu
Prob operates.
fobable
Causesg Defective LED,DS8. . boa’,
Defective resistor, R32,.R31- . p b0

on ma!
Defective board connector
J1.



10.

sylﬂptom
F‘robab|e
causes
gymptom . o
. Cludin
contro| InpUtS_ g no reSDOnSe from
bable Defectijye ;
pPro . Dote t!Ve INput buffer Circuitry Ulg
cau Clive output driver ¥ ' '
» U18.
mptom 12. Los
Symp S of keyboard entereq data. C FAIL.
Probable Aged or defective R
AM batteri
causes BT2. res, BT1 and
Defective RAM battery charger, Q1 and Q2.
Defective power monitor, US8.
Symptom 13. No response from keyboard buttons.
Probable Defective front panel push buttons.
causes Defective board connector on main P.C.
board,J1.
Defective input buffer,U5.
CPU failure, see Symptom 14 below.
Symptom 14. CPU failure.
Prob Defective Z-80. U12.
able K signal, TP-20,U13,U14, and
Causes ) Improper clock signal,
U15.
U4, and U7.
Defective memory, US: 55 s
. ddress dECOdersl
Defective adti™ t properly grounded
Thickness monitor NO




