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Warranty Information

The Customer shall examine each shipment within 10 days of receipt and inform of any
shortage or damage within that period. 1f no discrepancies are reported, GSIL shall assume the
shipment was delivered complete and defect free. GS L warrantees products against defectsup to 1
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any product for repair.
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www.gsilumonics.com/opticalscanning/ for the latest version of these documents and other useful
information.

IMPORTANT: Line Scan Engines are normally tuned, serialized and warranted as a matched
set for optimized performance. Mismatched components negatively affect performance and void the
warranty. A matched set typically consists of galvanometer motor, mirror load, electronic driver
board and interface cable.

Customer Support

GSI Lumonics has support services to address your questions or concerns with either the product or
manual you are using. Before calling for assistance, be sure to refer to any appropriate sections in the manual
that may answer your questions. Call GSI Lumonics' Customer Service Department Monday through Friday
between
8 A.M. and 5 P.M. lacal time (GMT —05:00 Eastern Time (US & Canada)).

The customer service personnel will be able to give you direct assistance and answers to your questions.
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Section 1

General Information

General Description

The CX660 scanner control contains all the cir-
cuitry required for operating General Scan-
ning’s closed loop galvanometric scanners. It
includes: a regulated + 15V power supply, a
multitoop amplifier, a closed loop temperature
regulator, an automatic gain control/
voltage regulator, and a ramp generator.

The CX660 circuitry is designed for the optimal
control and response of a GS| galvanometric
scanner while maintaining low noise and good
position stability. Both the scanner and con-
troller are protected by the circuitry from most
fault conditions.

Special attention has been given to the instru-
ment's grounding. The chassis is connected to
the “earth’ or “‘safety’’ ground. Signal ground
and chassis ground are intentionally separated.
This ground separation, combined with the ex-
ternal differential inputs, simplifies systems
integration.

Specifications
Input Power

105-125/210-250 VAC
50/60 Hz
Approximately 60 Watts

Servo Amplifier

Specification Temperature:
20°C +10°C
Warm-up Time;
Less than 15 minutes
input Voltage Range:

External In + —-10V to +10V
External In — -10V to +10V

Input Impedance:

External In + 10k +1%
External In - 5k £1%
CMRR

60 dB minimum, Rg < 50 ohms
Position Signal:
10V, p-p @ full rated angle

Centering Range:

+ 50% of full angle minimum
Gain Drift:

0.01%/°C maximum

Offset Drift:
10 arc seconds/°C maximum

Paosition noise:
50 uV p-p, maximum 1 Hz to 10 kHz

Ramp Generator

Frequency Range:
1 Hz to 150 Hz minimum

Ramp Non Linearity:
1% maximum

Ramp Amplitude:
-5to +5V £10%

Wave Form:
2 retrace slopes possible

Sync Out:
TTL compatible

Enable In:
TTL compatible

AGC/Voltage Regulator

Qutput Voltage:
+12V + 5% as voltage regulator
Nominal + 12 Volts in AGC mode



Thermal Controller

Set Point:
40°C + 4°C
Set Point Stability:
+ 12 °C maximum, fixed ambient

Thermal Regulation:
0.1°C/°C ambient

Load Reguiation:
0.2°C/Watt into scanner

Limiters and Protection

* Over Temperature Shutdown:
**@ 70°C +7°C (RT = 105 ohms)

*Open Thermistor Shutdown:
"*RT = 5k

" +15 Volt power supplies are current limited
and short-circuit protected.

Transconductance output stage
circuit protected.

Scanner DC current is limited to safe limit.

* Scanner excursion is limited by over-position
shutdown.

Servo gain is limited during
power-up and power-down.
Temperature regulaior is short-circuit pro-
tected.

is shoit-

instrument

1-2

AGC (voltage regulator) is shoit-circuit pro-
tected.

All inputs are clamped to internal supply
voltages.

* Can be internally defeated.
** Rt is resistance of scanner’s thermistor.

Physical/Environmental

Storage Temperature:
—20°Cto +80°C

Ambient Operating Temperature:
0°C to 40°C

Weight:
7.5 1bs (3.4 kg)

Size:
19" W (rack mount) x 3.45" H x 7.25" D
(48.3cmW x 876cmH x 18.41¢cm D)

Replaceable Parts
GSI OTHER SOURCE

230 V fuse 164-1707 Little Fuse #213.500
115 V fuse 164-1706 Little Fuse #213.001
Line cord 167-7351 Switchcraft #P-2727

Scanner extension cable
(6 feet long) 312-07394-1

O



Section 2

Operating Procedures

AC Power Cord
Receptacle
Line Voltage
Selector Switch

Output
Connector

®

]

Fuseholder Serial Number Servo Amplifier
Tag Adjusting Pots
Figure 2-1 Rear Panel

Rear Panel Controls and
Connectors

CAUTION

Before connecting the line cord to the
CX660 or the AC mains, make certain
the line voltage selector is set to your
line voltage and that the corresponding
fuse is instailed.

Line Voltage Selector Switch
The CX660 may be operated from 115 or 230

VAC 50/60 Hz power. Set the Line Voltage Se-
lector to your line voltage.

OR

Figure 2-2 Voltage Selector Switch

2-1



Figure 2-3 AC Power Cord Receptacle and
Fuse Holder

AC Power Cord Receptacle
and Fuse Holder

Make certain the proper fuse is inserted into
the fuse holder. To inspect the fuse, the power
cord must be detached from the amplifier. A
small screwdriver is used to pry open the fuse
holder (See Figure 2-3).

For 115 VAC, use a 1 A slow-blow fuse;
For 230 VAC, use a ¥z A slow-blow fuse,

CAUTION

Never install a fuse of improper size or
type in the CX660.

TO SCANNER

LOCKING
TABS

\K ooo00000*
40000000,

OUTPUT

Figure 2-4 Output Connector
Output Connector

Plug the scanner’s 15 pin *‘D” connector into
the CX660 OUTPUT connector. The connec-
tor's metal housing slides under the locking
tabs on the control amplifier, locking the con-
nector in place. All signals between the scan-
ner and the control are conducted through this
connector.

Servo Amplifier Calibration

The servo ampiifier calibration potentiometers
are accessible through an opening on the rear
panel. When a scanner and a CX660 are pur-
chased together, the servo amplifier is adjusted
at General Scanning, using the standard mirror
inertia® for that particular scanner. These
potentiometer settings should only be changed
according to the instructions in Section 3 (Ser-
vo Amplifier Adjustments).

*See Appendix B for standard mirror
inertias.

O
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Front Panel Controls and
Connectors

The front panel is divided into four sec-
tions: SIGNAL CONTROLS, SCANNER,
RAMP GENERATOR, and POWER.

Signal Controls

The SIGNAL CONTROLS section selects and
conditions the input signals (See Figure 2-6).

The SIGNAL SOURCE switch selects the origin
of the input signal. When set to RAMP GEN-
ERATOR, the servo amplifier input is internally
connected to the RAMP OUT signal. When set
to STOP, the servo amplifier input is connected
to ground. When set to EXTERNAL IN it is con-
nected to the output of a differential amplifier
which receives its input signals through the
BNC connectors labeled EXTERNAL IN +
and - .

4 SIGNAL CONTROLS

& STOP

’ o RAMP GENERATOR W
® EXTERNAL IN

SIGNAL SOQURCE

The BNC connectors, + EXTERNAL —, are in-
puts to a unity gain differential ampilifier. When
the EXTERNAL IN signal source has been
selected, the equivalent voltage difference
between “+" and “—"" of EXTERNAL IN is
connected to the amplitude control poten-
tiometer.

NOTE: EXTERNAL IN - may be used as
a single-ended inverting input.

EXTERNAL IN + may be used as a
single-ended input, but EXTERNAL IN —
must be connected to ground for proper
signal ampiitude,

The AMPLITUDE control, a ten-turn linear po-
tentiometer, adjusts the input signal supplied to
the servo amplifier. Turning the control clock-
wise increases the signal level.

£} OFFSET

EXTERNAL IN =

Figure 2-6 Signal Controls



The OFFSET control, also a ten-turn linear
potentiometer, inputs either a positive or nega-
tive DC voltage to the servo amplifier. The
signal from the OFFSET control is independent
of the AMPLITUDE control setting. (A clock-
wise rotation of the OFFSET knob causes the
scanner to move counter clockwise and the
scanner POSITION signal to become more
negative.)

Scanner Outputs

The two BNC connectors in the SCANNER
section output signals processed from the
scanner’s position detector (See Figure 2-7).

Figure 2-7 Scanner QOutput Signals

The POSITION signal is the analogue of the
scanner’s actual rotor position. No externally
accessible controls change the calibration of
the POSITION signal.

The VELOCITY signal is the analogue of the
scanner’s actua! rotor velocity. Adjustments to
DAMPING affect the calibration of the VELOC-
ITY signal.

Ramp Generator
Contrels and connectors in the RAMP GEN-

ERATOR section affect the RAMP GENERA-
TOR signal only {See Figure 2-8).

24

{ RAMP GENERATOR )
'FREQUENCY
@ .
L RAMP OUT SYNC ouT ENABLE IN )

Figure 2-8 Ramp Generator

The FREQUENCY control, a ten-turn linear
pot, changes the free-running frequency of the
RAMP GENERATOR signal. This potentiom-
eter adjusts the slope of the ramp while having
little effect on the retrace time.

RAMP OUT is wired through a resistor to the
same signal that is applied to the servo ampli-
fier input when the SIGNAL SOURCE switch is
set to RAMP GENERATOR.

SYNC QUT is a TTL compatibie signal whose
state is low during the retrace interval.

ENABLE IN accepts a TTL compatible signal
and initiates a ramp when allowed to go high for
more than a few microseconds. if ENABLE IN
transitions to the low state during a ramp, the
ramp will continue until the next retrace
interval.

A free-running, fast retrace mode is obtained
when ENABLE IN is externally connected to
SYNC OUT.

A synchronized ramp with fast retrace is ob-
tained with short ENABLE pulses.

Power Switch

The POWER switch turns the unit and its power
indicating light on and off.

CAUTION

Be sure the line voltage selector is set to
your line voltage before connecting this
instrument to the AC mains.




Initial Operation and
Calibration

The CX660 must be adjusted for each scanner.

NOTE: Hf the CX660 and the scanner
were purchased together, the factory will
have adjusted the control ampilifier for the
scanner. Unless inertial loads applied to
the scanner have been changed, no fur-
ther adjustments should be required.

ZTOP VIEW OF
SCANNER

Figure 2-9 Scanner Rotation

Every scanner has a unique position transducer
sensitivity. The position signal amplifier in the
CX660 must be calibrated to the position
transducer of the scanner it drives. A correctly
calibrated CX660 outputs a +5 volt position
signal when the scanner is at its specified max-
imum angle of clockwise rotation and — 5 volts
when at the specified maximum angle of
counter clockwise rotation. The position signal
should be equal to zero volts when the scanner
is at the midpoint of these two extremes.

The dynamic performance of the scanner when
driven by the. CX660’s servo ampiifier aiso
needs to be checked. If the CX660 and the
scanner were not purchased at the same time,
see Section 3, CALIBRATION/ADJUSTMENT
PROCEDURE for appropriate steps.

2-5



Section 3

Calibration/Adjustment Procedure

Equipment required;
0.5 milliwatt He-Ne laser
Optical bench
Calibrated angular scale
Function generator
Oscilloscope

CAUTION

Before connecting the scanner to the
scanner control, check to verify com-
patibility (see Appendix A).

With the scanner connected to the CX660 and
the POWER switch off, mount the scanner to
the optical bench. Turn the scanner body so
that the laser beam is reflected to the zero point
of the angular scale.

CAUTION

Excessive excursion angles and/or ex-
treme oscillations can severely damage
your scanner.,

TANGENT CORRECTE®D
/ OPTICAL SCALE

ao0°

LASER BEAM

SCANNER

Figure 3-1 Optical Test Bench

Set the scanner control SIGNAL SOURCE
switch to STOP and turn on POWER. Connect
the oscilloscope to the SCANNER POSITION
connector. If the scanner beam has moved
from the center (0°) of the position scale, adjust
the OFFSET control so the bearn again points
at zero. The position voltage should be less
than +250 mV. if not, the CXB60 needs an in-
ternal offset adjustment (See next section).

Set the function generator to output a + 10 volt
peak 20 Hz square wave. Turn the AMPLI-
TUDE control fully counter clockwise and con-
nect the square wave signal to the EXTERNAL
IN - connector. Select EXTERNAL IN with the
SIGNAL SOURCE switch. Slowly turn the
AMPLITUDE control clockwise. The reflected
beam should start to swing back and forth
hetween two points. Adjust the AMPLITUDE
control for a 10 optical degree positive and
negative excursion of the reflected laser. The
POSITION signal should be a good approxima-
tion to a square wave. A more stable oscil-
loscope trace is usually obtained when the
function generator signal is connected to the
oscilloscope’s external trigger input. If the
POSITION signal square wave shows ringing or
considerable distortion, the servo ampilifier
parameters must be adjusted. If the POSITION
signal amplitude is not +2.5 voits when the
scanner is rotating through %2 of its maximum
rated angle, the position demodulator gain
must be adjusted (See next section).

Position Gain and Offset
Calibration

The scanner, in combination with the position
signal ampiifier circuit, generates the position
signal. This position signal is used as an input
to the servo amplifier and as an input to the
limiting circuits. it is important that when the
scanner reaches its maximum rated angies of
rotation, the absolute value of the position

3-1



signal be equal to 5 volts. To calibrate the posi- Set the CX660 controls to the following condi- O
tion demodulator, the top cover of the CX660 tions (See Figure 3-3):
must be removed.

Front Panel:
WARNING POWER switch to off
Hazardous voltages are exposed when ﬁﬁ;ﬁ:—'uSD%Ufiﬁ:Ec? gtT ?PI kwi
the top cover of this instrument is y counter clockwise
removed. This procedure should be per- Rear Panei:
formed by qualified personnel only. SERVO GAIN fully counter clockwise

DAMPING approximately mid range

. INT GAIN fully clockwise
To remove the top cover, disconnect the power

cord and turn the unit over. Remove the four internal Switches and Controls:
screws from the corners of the bottom panel. 8101 Section 1 closed
Remove the five screws around the perimeter S101 Section 24 closed

of the rear panel. Return the unit to an upright 5102 Section 1-4 open
position. The whole cover should now be free to 5103 Section 1 and 2 closed
slide towards the rear of the unit. $103 Section 3 is open

$1083 Section 4 ciosed
R111 fully counter clockwise
R120 fully clockwise

Figure 3-2 Cover Removal Q



Poaltion
Ampiifist Offast

Figure 3-3 Printed Circuit Card

CAUTION

Excessive excursion angles and/or ex-
treme oscillation can damage your
scanner. :

Be sure the scanner is pointing to the zero posi-
tion with the POWER switch off.

Turn the POWER switch to on and, using the
front panet OFFSET control, set the POSITION
signal to zero. The directed laser spot will pro-
bably not point to zero since the CX660 is not
fully adjusted. $101 Section 1 is closed. If the
scanner spot is 10 the left of zero, Section 1
should be opened.

Open $101 Section 2, the laser spot will jump
to the left. If the laser spot remains to the right
of the zero, S101 Section 2 should remain
open, However, if the spot goes to the left of
zero, the chosen switch section has over com-
pensated and should be opened again. Repeat
this procedure for Sections 3 and 4 of $101.

3-3

When the switch combination which brings the
directed spot closest to zero without going left
of zero has been found, turn R111 clockwise
until the spot rests exactly on zero. This proce-

dure completes the position demodulator offset
calibration.

The position gain calibration is conducted in a
similar manner, Using the OFFSET control on
the front panel, adjust the POSITION signal to
2.50 volts. Again, the laser spot moves to the
right of zero, but at an angle less than V2 rated
angle. By closing $102 Section 1 thru 4, the
laser spot will move further right. In the same
manner as above, select the switch combina-
tion which causes the laser spot to move as.
close to V2 rated angle as possible without go-
ing beyond. Finally, turn R120 counter clock-
wise until the laser spot is resting on 2 rated
angle on the optical scale.

Open switch 8103 Section 1. This reinstates the
over-position shutdown,

This short procedure completes the position
demodulator calibration, The servo amplifier
parameters must also be adjusted. See the fol-
lowing section.

Servo Amplifier Adjustments

NOTE: This procedure requires that the
position amplifier be calibrated (See Posi-
tion Gain and Offset Calibration).

Set the CX660 controls as follows:

Front Pane!;
SIGNAL SOURCE switch to EXTERNAL
IN
AMPLITUDE control two turns from fully
counter clockwise
EXTERNAL IN — connectedtoa =10V
20 Hz square wave.

Back Panel:
SERVO GAIN fully counter clockwise
DAMPING approximately mid range
INT GAIN fully counter clockwise

Internal Switches:

§103-1 open and $103-3 open
$103-2 closed



Figure 3-4 Over-Damped Response

Figure 3-8 Under-Damped Response

34

Slowly turn the SERVO GAIN pot clockwise un-
til the scanner starts to move. Adjust the front
panel OFFSET control so that the laser spot is
approximately centered. While monitoring the
POSITION signal, adjust the SERVO GAIN and
the DAMPING to obtain a reasonable approx-
imation to a square wave. An over-damped
response is best at this time.

Adjust the AMPLITUDE control so that the
scanner is rotating through its full angle of ex-
cursion.. The position signal should be alter-
nating back and forth synchronously with the
scanner at an amplitude of + 5 volts. If the posi-
tion signal is not 5 volts when the scanner is at
its maximum rated angle, return to the previous
section and recalibrate the position demod-
ulator.

At this point, the servo gain and damping
should be adjusted to obtain critical damping
and to minimize the full angle rise time. The
fastest rise time is obtained by using the max-
imum servo gain allowed by the available
damping. As the servo gain is increased, the
ampilitude control will need to be decreased to
keep the scanner rotating at its maximum rated
angle. If the rated angle of the scanner is ex-
ceeded during the adjustment, the over-
position protection circuit will be triggered and
shut down the amplifier momentarily.

At some point during the servo gain adjustment
procedure, further increases in servo gain will
degrade the scanner response. Reducing the
servo gain slightly may actually improve the
settling time. Patience is required to get a feel
for each control and to optimize the adjustment
of the ampilifier. After the amplifier has been ad-
justed to obtain critical damping without the in-
tegrator (i.e. INT GAIN fully counter clockwise)
it can be adjusted as an integrating servo
amplifier.

Reduce the scanner amplitude slightly, and
slowly turn the INT GAIN clockwise. The scan-
ner amplitude will increase again as the in-
tegrator starts to function. Adjust the INT GAIN
pot to obtain a squared-up leading edge to the
position signal, while the scanner is swinging
through its full scale excursion.



if your scanner has the temperature control op-
tion {i.e. a “T"" in its part number), close S103
Section 3. This will activate the over-
temperature shutdown circuitry. If your scanner
is not temperature controlied, do not close this
switch as this will disable the servo amplifier.

NOTE!: If for any reason the CX660 is
severely uncalibrated as a result of chang-
ing the inertial load on the scanner, driving
a different scanner, etc., the servo loop
may become unstable. The instability will
show up as self-oscillation of the scanner.
To prevent this, turn the SERVO GAIN

and [NT GAIN fully counter clockwise and
turn the DAMPING control to mid range. If
the scanner oscillates after these ad-
justments, it will be necessary to change
amplifier components. Please consult the
factory for changes.

NOTE2: if the thermistor in a thermally
controlled scanner is shorted or open, or if
a scanner without thermal control {open
thermistor) is connected to the CX660,
and 8103-3 is closed, the servo amplifier
will be shut down. S103-3 enables the
over-temperature shutdown.



Section 4

CX660 Circuit Description

Introduction

The CX660 has five major circuit blocks: The
power supply, the servo amplifier, temperature
regulator, AGC/voltage regulator, and the ramp
generator. All of these circuits are shown in
Figure 6-3, the A860 Schematic 3SD-06856.

Power Supply

The AG60 power supply is a standard contem-
porary linear power supply. The two industry-
standard adjustable voltage regulators, U201
and U202, are connected so as to minimize
noise and ripple. These regulators have built-in
current limit, thermal overload protection, and
safe operating area protection, eliminating the
need for fuses in the + 15 volt supplies. The
+ 15 volt supplies can be disconnected from
the other circuits by removing jumper wires
W201 and W202, The - 15 volt supply can be
adjusted to match the + 15 volt supply with
R205.

A second unregulated power supply, +30
volts, is used as the heater blanket supply for
thermally controlled scanners.

The power transformer has a split primary al-
lowing the amplifier to be used with either 115
or 230 voit 50/60 Hz power lines. A fuse in the
primary circuit is located in the line cord con-
nector. The secondary of the power trans-
former is connected to the A660 printed circuit
card via J3, a six-pin Molex connector.

Servo Amplifier

The A660 servo amplifier compares the signal
generated by the position transducer to an in-
put signal, then causes a current proportional
to this difference in the scanner drive coils. The
direction of the current causes the scanner to
rotate so as to minimize the position error
signal T.P.3. When the amplifier is set up as an

Figure 4-1

4-1

Top View of Unit Without Cover



integrating servo, the position signal will be
equal to the input voltage, i.e. for a DC input
voltage the integrating servo reduces the posi-
tion error voltage to zero.

Input voitages are applied to the AB60 by way
of a unity gain differential preamplifier, U103
and its associated circuitry. The preamplifier al-
lows input signals of either polarity to drive the
scanner clockwise. A thin film resistor network
with a 0.1% resistor maiching assures gain
stability, insensitivity to temperature changes,
and a high common mode rejection ratio.

The scanner position transducer produces a
differential output current proportional to rotor
position. This current is converted to a position
voltage by the current-to-voltage converter,
U101. The position voitage is calibrated, i.e.
offset errors subtracted and position transducer
gain adjusted by U102, S101, $102, R111,
R120.

The calibrated position signal is connected to
the position error amplifier, part of U105, and is
then subtracted from the output of the pre-
amplifier to generate the position error signal.
T.P.3. The position error voltage is applied to
the transconductance output stage to produce
current in the drive coils of the scanner.

The servo gain potentiometer, R148, adjusts
the fraction of position error voitage fed to a
summing amplifier, part of U105. The second
input to this stage is from the differentiator. The
differentiator, part of U102, generates a volt-
age proportional to the rate of change of the
position signal, i.e. differentiates the position
signal. When all adjustments are correct, the
summing amplifier’s output voltage becomes
the current which optimally controls the scan-
ner. This voltage can be observed at T.P.4.

The position error signal, T.P.3, is also con-
nected to the integrator, part of U105. If S103
Section 2 is closed and, if the integrator is
properly adjusted, the integrator can drive the
position error signal to zero. However, the posi-
tion error signal will not go to zero if the input
signal is changing, as the integrator cannot in-
stantaneously follow changes in the position er-
ror voltage.
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The voltage across R184, T.P.5, is proportional
to the current in the scanner drive coils. This
voltage is used as an input to the current limiter
circuit, part of U104, The current limiter circuit
keeps the output stage from overheating the
scanner in fault conditions.

The output stage is a push-pull emitter follower
with Darlington transistors as output drivers,
Q107 and Q108. While the design protects
against short circuits, peak currents required by
the scanner in transient conditions are sup-
plied. R173 is used to adjust the quiescient cur-
rent through the output transistors. This factory-
set current minimizes crossover distortion
which can cause the output to oscillate around
zero.

The scanner position signal is also connected
to the over-position shutdown circuit. When the
scanner position signal exceeds +5 volts, this
circuit (Q101, Q102) drastically reduces the
servo gain and resets the integrator to zero.
When the scanner position detector is properly
calibrated, the over-position shutdown circuit
protects the scanner from damage due to over-
angle position requests. The over-position shut-
down feature can be by-passed by closing
5103 Section 1.

High D.C. stability is achieved by using two
precision voltage references, D105 and D106.
These references, with a maximum tem-
perature co-efficient of 50 parts-per-miilion/°C,
insure a stable voitage for offset correction and
the position oscillator reference voltage.

AGC/Voltage Regulator

An integral part of position stability is the stabi-
lization of the scanner position oscillator,
which is located in the scanner. The AGC/
voltage regulator circuit is used to generate
the supply voltage for the scanner position
oscillator. When this circuit is in the AGC
mode, R501 supplies the current to charge an
NPO capacitor located on the position oscil-
lator board. The NPO capacitor is discharged
by the position osciliator voltage; the same
voltage that energizes the position detector.

O
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Any change in the oscillator frequency or
amplitude changes the NPO capacitor dis-
charge rate. The AGC circuit forces the rate of
discharge of the NPO capacitor to remain
constant by controlling the oscillator supply
voltage.

When the AGC/voltage regulator is used as a
low noise voltage requlator, R510 must be
connected. The voltage reguiator mode is not
compatible with scanners that are connected
for AGC. J5 pin 8 {pin #12 on the scanner con-
nector) shouid not be connected to the scan-
ner. The regulated output voltage is 12 volts
+ 5%.

Temperature Regulator

The temperature regulator circuit is for use
with thermally controlled scanners. These
scanners have a thermistor inside the scanner
and a heater blanket on the outside. The
thermistor forms one leg of a bridge circuit.
The output of the bridge is connected to a high
gain amplifier whose output drives the scan-
ner's heater blanket. Temperature controlled
scanners are elevated to a nominal tempera-
ture of 40°C. The set point can vary as much
as +4°C because of thermistor tolerance, but
the set point will remain stable to within 12°C
once the scanner reaches temperature. Com-
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ponents of the temperature reguiator have
been chosen so that the controller is critically
damped.

As pant of the thermal control circuit, an over-
temperature shutdown circuit is implemented.
if the thermistor inside the scanner is shorted
or open or the scanner exceeds 70°, the gain
of the servo ampiifier is drastically reduced.

5103 Section 3, when closed, enables the
over-temperature shutdown circuit. 5103 Sec-
tion 3 must be open if the temperature control
circuit is not used.

Ramp Generator

The ramp generator is a self-contained saw-
tooth oscillator which oscillates at frequencies
between 1 Hz and 150 Hz. The two siopes
generated when in the free-run mode are the
resuft of integrating a D.C. voltage via two dif-
ferent paths. C404 is the integrating capacitor,
The voltage sent to the integrator is controlled
by the frequency adjustment potentiometer on
the front panel. ENABLE IN and SYNC OUT
are TTL compatible control signals. When
ENABLE IN is connected to ground, the ramp
already in progress will be completed, but
subsequent ramps will be disabled. When
ENABLE IN is connected to SYNC OUT, a fast
retrace, free-running oscillator is obtained.



Ne Indicator Light
Check power cord connection, both ends.
Check fuse, located in power cord
connector.

Scanner Does Not Respond to
Input Signai
Check Compatibility Chart, Appendix A.
Select RAMP GENERATOR.
Check Scanner ‘D" connector.
Check + 15 volts output at ‘D"’ connector
(See Interconnection Diagram).
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Section 5
Trouble Shooting

Scanner Oscillates with No
Signal Applied
Read Section 3, Servo Amplifier
Calibration.
Check the inertial load {See Table of
inertial Loads, Appendix B).

Should you continue to have difficuity with
your unit, contact Sales Engineering,
General Scanning, Inc. for assistance.
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Section 6
Diagrams
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