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EQUIPMENT DESCRIPTION

General
Use

The Derflection Control ASG 04 generates the control

voltages for ceflection units. The output signal levels

rangze up to 210 V DC and AC for the X and Y deflection.

By means of the Modules AF3 01 or AFE C2 a remote control

is possible. Furthermore all functions of the control

ecuipment can be operated in pesition "Automatik" by an

appreoriate computer.,

Ancther Auxiliery liocdule ASV 01 is proviced for the two-

ccmpcnent evaporation by one gun.

Function

Mzin Printec Circuit Board AGE 1 :

The Mein Printed Circuit Board AGE 1 is conteaining all

elements recuirec for generating the DC deflection signels.

This ccmprises the adjustment potentiometers for the X

the £ 10 V voltage regulator.

anc Y DC voltage signals,
Four adjustment potentiometers allow for limiting the

. L+ + - .
outzut signals in - X and - Y direction.

furthermore provisicns are macde for two differential
inputs for external signal sources, the levels optionally

being - 10 V or I 20 maA.

There is also an input for switch-over to remote control.
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Sub-Board AFG 1

(Function Generator)

On this board a delta wave function and derived from

that a sine wave function is generated. The VCO (A2)
(voltage controlled oscillator) is serving as oscillator.
By "Hand" (manual) operation the frequency can be selected
by means of the adjustment potentiometer behind the front
panel. If operation is done in mode '"Automatik", the

frequency sekction is effected via computer input.

The frequency variation feasible is approximately 1 : 40
whereby the capacitors C4 and C3 are determining the range.

(By C, = 1500 pF f is approximately 10...400 Hz.)

If the Solder Bridge LBlb is closed, the oscillator feeds
the Binary Counter Al, the outputs of which control the
digital-to-analog converter A6. At the output of A6 is

a stepped delta function of ¥ 10 V max. value with a
resolution of 128 steps. By means of a buffer amplifier
and a sine former, respectively, selectable by S1, the

output can be a delta or sine function.

If an oscillator is used for each X and Y direction,

rectangular surfaces can be illuminated by the electron-

beam.

Very often, however, circular deflection functions are
required. In this case the Y function generator is also
fed by the oscillatof of the X generator. Doing that the
Solder Jumper LB la in the Y generator has to be closed.
In addition LB4 has to be jumpered, if a a0° synchronous
pulse is to be coupled. As the sine forming is independent
of the frequency, the 90° phase shift betweeﬁ X and Y

voltage is always guaranteed.
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Sub-Board AFG 2

This sub-board was developed for simple deflection
applications allowing for an oscillation in X and Y
direction. As the functions originate from one generator,
a 90° phase shift for circular deflection functions is
implemented. The frequency range with the components

mounted as mentioned above is 25 Hz....l1 kHz.

Sub-Board ARE 1
(Computer Input Board)

On Board ARE 1 there are the computer control inputs.,
These inputs are provicded for X and Y DC and AC deflection.
Additionally setting the limits in both directions is

possible. The oscillator frequencies fx and fy are also

controllable by the computer.

Sub-Board AEK 1
(High Voltage Compensation)

Sub-Board AHK 1 is used if an automatic correction of the
deflection is required for deﬁiations of the high voltage
supply. By means of the actual value of the high voltage
the deflection voltage is influenced accordingly by a

compensation circuitry.

In this case the Soclder Jumpers LB4 and LB 7 on the Main

Printed Circuit Board AGE 1 have to be removed.
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Auxiliary Equipmnent

Remote Control AFB 01

If changing over from one working position (e.g. heating
of fusing bath) to another (e.g. fusing of electrode) is
required, it can be cdone by the Auxiliary Module AFZ Cl.
Apart from the frecuency adjustment ail operating elements

for X and Y deflection are available in the same order as

'_l
w

on the Control liocule ASG 04. By grocunding the output d
of ASG 04 the control is switched to take over the tarzet

values of the front panel of AFB Q1.

Remote Control AFS C2

The function of thls remote control Is the same as oI AFI C1.
Fowever, the front panel operating elements are replaced
by a little control box provicded with front panel cornnector

and interconnecting cable.
ASV 01, so called Eounce lodule

If a gun 1is used for simultaneous material processing in
two positions, the Module ASV 01 serves for switching over
between the Deflector Control Module ASG 04 and the Remote
Control Module AFE Ol. It 1s generating square control
pulses of adjustabls frecuency (approximately 10 to 100 Ez)
and variable pulse width. By this module the energy
cistribution between two positions can be continucusli:

varied by turning the knob tA / tE.
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Technical Datz

Positive supply

MNMegative supply

outpu

.
[

glchr}cgl_Dgtg

voltage

current

vcltage

current

current load

manual/remote control {

Power dissipation

Temperature rznge

Front panel

Mechaznical Datz

PCE Eurona format

with 48-pir. ccnnector, type F

arprox.

anpprox.

up to max.

a2pDreXx.

y

according to DI 41 612

'

, ' LEYBOLD-HERAEUS GMBH
LEYBOLD-HERAEUS

+ 15 V_
100 mA

- 15 V_
60 mA

100 x 160 mm
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ITI. OPERATIIIG INSTRUCTIONS

1. Main Printed Circuit Board AGE 1 :

The main PCB provides all elements for a DC controlled

deflection.

By means of two Solder Jumpers, LBl on PCB AGLE 1 ancd Lb 1
on Potentiometer RBoarc APT 1 the deflection range can be

set. Jumpering "a" means a range of 0...10 V and jumrering

"b" means a variation range of -10...+10 V. The internal
adjustment potentiometers are pre-aligned. Fine acjustment
of the X calibration point can be done by R1C and of the
Y calibration gecint by RS, wheredy the X anc Y Front Panel

Control Rl has to be set to zero.

The alignment of the X enc-sceale deflection can be eifzacte”
on R6, for the Y encd-scale cdeflection on R5 providecd that
the X and Y Front Panel Controls Rl are set on maximun

deflection anc on the recuirecd deflection, respectively.

The Solder Jumpers Lb 4 and Lt 7 are closed. (They are
only toc be opened when using the PCE AHK 1 - high voltaze
compensation.) Likeswise the Solder Jumpers Lt5 and Lb5
are closed. (Thev are only to be cpened if the PCE £R% 1
computer input is inserted.) By means of the Adjustment
Potentiometer E11 the negative limit value and by E12 the

positive limit value are adjusted.

Fh

The Y limit value 1is effected cn the positive side on R 17

(@]

and on the negative side on R12. The limit range varies
on either side between apprcximeately 2 V and 12.5 V. lleasurinz
of the output voltages at Connector X1 can be done at Pin b€
(¥ output) ageinst Pin bE (ground) and at Pin d6 (Y output)

against Pin c& (ground).
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i 2. Sub-loardg AFG 1 :

The sub-board "Funktionsgenerator" (function generator)

generates & delta wave function, a sine wave function,

and when LBES5 is open, both functions in a way similer
to the full wave rectifier. (This special functicn is

i

i

i . . .

| reguired for generation of half and quarter circles.)
i

s

The component AR in the operaticn modes 'Hand" (manual)
and "Fernbedienung" (remote control) switches the voltaze
tanped from the Adjustment Potentiometer RE (fx acdjustment
through a hole in the front panel) to the input of the

Joltage Controlled Oscillator A2. The square weve oscillator

v
ERN

(o))

o
voltage genersted can be meesursd on the test sockex

O

"

«t
O

ion C<£ shows the frecuencry-cetermining capacit
1

f
(>
3

[92]
(@]

3 can be switched in peresllel vie

The oscillater freguency is fec into the Binary Counter Al
via the clcsed Solder Jumper Lo 1b and from there to the
cdigital-to-analog Converter A% via an EXCR logic. At the
output Pin 14 of A6 there is a delta wave function of
fiov peak value. (If Lb5 opened - as already mentioned -
ocnly of + 10 V peak value.) This function can be measured
on the Test Socket X3. At the same time the delta weve
function is transformed into a sine wave function in the
amplifier A7 provided with dioce feedback network. On the
Test §ocket X4 the sine and delta wave functions, respect-
ively can be measured depending on the position of Switch
S1. For the X oscillaticn the Zuc-Bocard AFG 1 1is placed
into Insertion Slot X2a/XCZb anc for the Y oscillation into

Insertion Slct X4a/X4b.
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RBoth generators work incependently of each other using

the zbovs mentioned solder jumper positions. The deflection
images thus resulting are rectangular illuminated areas
like a television screen. If a circular deflection line

of the beam is needed, the second generator has to be
ccuplecd to the first one. The second oscillator is not
requirecd. Bv closing the Solder Jumper Llaz the oscillator
frequency of the X oscillator is fed directly into the Y
function generator. In addition by closing the Solder
Jumper LtZ4 a e0® synchrcnous pulse is provided by the

X generator into the Y generator. Now the X and Y functions
have the same frequency as well as the 20° phase shift

reguirzsc for circular functions.

-
o

0

Sub-Teoeard A c

(X - Y Functicn Generator)

A function generator (i 1) generates on this board a
sinusoidal function of an acdjustable frecuency, wave

form anc phase.

The frecuency range of epproximately 1 : 40 can be utilized
by the Adjustment Potenticmeter R5 ("f"). Changing th
Capacitor C4 enavles a shiftinzg of the lower limit down
below C.1 Hz and the upper limit to more than 10C kHz.

As the sine generation is effected by diode forming derived
from & sine wave voltage, by means of the Potenticmeter R4
("K") a limited correction of the wave form can be mace.
The phase of the Y outzut with reference to the X output

is acdjustazle by R11 ('Wp"). This acdjustment possibility

is very important for the deflection using guns which show

electriceal or mechanical differences of the deflection
systems in order to get azzin e circular deflecticn on

bl

the ¢

N

~ - . ] < -
r~e% WOork pieca.
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Two Potentiometers R12 ("X") and R17 ("Y") allow for
adjustment to a peak value for example of 10 V of the
board's output signals. lMeasuring of the wave form can
be done on the Test Socket X3 (generator output), XS

(X output), X4 (Y output) against X6 (control ground).

Sub-Board ARE 1

On this board are the inputs to which computer or other
external signal sources can be connected. The inputs
providecd are cifferential inputs for voltages up to

¥ 10 V. Further in each input a burcen resistor of

SCO LWL /C.E5% cen be inserted in order to process current
+

signals up to - 2C mA.

Inputs

X1l, z4 &end X1, be X= - 1input

X1, b2 and X1, 426 Y= - input

X1, 210 and X1, di0C X~ - 1nput

X1, z22 arnd X1, c24 Y~ - input

X1, o4 and X1, d4 X - 1limit positive sice
Xl, zC& encd X1, z3 X - 1limit negative sice
X1, b24 zncd Xi, z24 Y - 1limit positive sice
X1, z26 and X1, d28 X - 1limit negative sicde
X1, b22 and X1, d22 X - frequency adjustment
X1, zle anc X1, d20 Y - frequency adjustment

The signals applied to these inputs will become effective
if a z=2ro signal will be put tc X1, b13. In this case the

signals of the front panel potentiometers are disconnected

by switches. Thne Sclder Jumcers LbS and Lb6 on the lain

PCE AGE 1 have to be operned when using the Sub-Poard ARE 1.
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As the deflection angle of an electron-beam is depending
not only on the deflection current but also on the gener-
ating high voltege, a board is used for correcting the

deflection current when the high voltage is changing.
=] o 5

The input signals on X1, bl1C and %1, zl12 (or X1, dl2 and
X1, bl2) are the high voltage actual value. In orcer to
correct the deflection angle the deflzasction current hes

to be proportionel to —\/E: This is done by forning
1 1

2 Utarget * 5 Usctual
the cdeflection current viz a multiplier. (Theredy the

and by influencinz apgropriately

Solcer Jumpers Lb4 and Lb7 have to be openec!) In order
to compensate permanent magnetic fields the Adjustment
Pctentiometer Rl and for adjiusting the emplificetion R&

are proviced. (Accordingly B3 anc R4 for the V cdeflesction.)
& ISEaive

Closing thne Solder Jumper Lb 1b (and Ld 4b, respectively)
the deflection signal can be directly modulated by the

input voltage thus enabling a wcbdle cf the beam deflection

by external signals.

iary Module ASV 01 - "Sprinzstrahlschalter'

oty
[
124
}J
'..J

This bounce beam switch is concerning & square wave generator
serving for cdeflecting an electron-beam on two working

pcsitions.

oscilletor, the fracuency

The lModule ASV 01 consists of the
of which is adjustable within the range of aporcximately

1 : 5C by means of the front panel potentiometer.

Vaki technik Vakuum-
Gerae - Bousomente | Verfatrenstechnik | | technische Lehrmitte " LEYBOLD-HERAEUS GMBH
: : LEYBOLD-HERAEUS
- 1 -
4, Sub-Board AEK 1 :
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Fregquency determing capacitors are Cl and C2 which can

be switched in parallel by Solder Jumper Lb4. (Cl + C2

1.1 pF, f & 1...50 Hz).

The delta wave function generatec in the oscillator is

mezasurable on the Test Socket X11 and is also fed to the

Connector X1, dé via a buffer., R3 is provicded for adjusting

the amplitude (10 Vs) and R4 for frequency fine tuning.

By another amplifier a square wave voltage with variable

pulse ratio can be gained from the delta wave function in

conjunction with a varieble DC voltage. According to the

adjustment of the Front Panel Control R1 the dwell time

racio ”tA / tiy" 1s continuously variadle from C : 1 to
jol

1

1 end again to 1 : 0. Clcsing of Lb 2a cuts ths acjust-

ment range from C : 1 to 1 : 1.

The ocutput signal (X1, z4) is continuously switching the

Deflection Module ASG 04 (X1, d18) between the operating

modes "Hand" and "Fernbedienung'.

In orcer to adjust both beam positions, the potentiometer

(tA / tE) has to be turned to the end-scale (pos. A) and

on Control IMocule ASG 04 the reguired DC and AC deflection

parameters have to be set. On position B (end-scale on the

opposite side) the deflection parameters on the front panel

of Module AFB 01 can be selected. Subseqguent to these

! acdjustments the energy distribution between the positions

A anc E can be changed continucusly by turning the

potentiometer (t

AT
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