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OPERATOR SAFETY SUMMARY 

All PHI Systems have been designed to 
assure operator safety. However. like all 
other sophisticated instruments. continual 
operator safety is dependent on the 
proper use of system components. Such 
use is described in the manuals supplied 
with each unit. 

LISTED BELOW ARE WARNINGS Ap· 
PLICABLE TO THIS EQUIPMENT. ALL 
PERSONNEL INVOLVED IN THE OP­
ERA TION AND MAINTENANCE OF 
THIS EQUIPMENT MUST FULLY UN­
DERST AND THE WARNINGS AND 
THE PROCEDURES BY WHICH THE 
HAZARD IS TO BE REDUCED OR 
ELIMINATED. 

WARNING 

THE PRODUCT(S) COV­
ERED IN THIS MANUAL 
HAS BEEN DESIGNED TO 
FUNCTION SAFEL Y WITH 
THE REQUIRED DEGREE 
OF PRECISION WHEN USED 
IN THE DESCRIBED MAN­
NER. 

WE DO NOT RECOMMEND THAT THIS 
EQUIPMENT BE MODIFIED FOR ANY 
NON-ST ANDARD APPLICATION 
SINCE HAZARDOUS CONDITIONS 
MAY RESULT. DUE TO THE FACT 
THA T PHYSICAL ELECTRONICS DI­
VISION OF PERKIN-ELMER HAS NO 
CONTROL OVER CUSTOMER MODIFI­
CA TIONS TO PHI PRODUCTS 
SHIPPED, IT DISCLAIMS ANY RE­
SPONSIBILITY FOR ANY MALFUNC­
TIONS OR ACCIDENTS THAT MAY 
RESULT! 
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DANGER 
ELECTRICAL SHOCK HAZARD 

HIGH VOLTAGES ARE PRESENT IN 
THE SYSTEM WHEN THE SYSTEM 
POWER INPUT LINES ARE CON­
NECTED. DISCONNECT INPUT 
POWER AT THE WALL BEFORE 
MAKING ANY ADJUSTMENTS. REFER 
SERVICING TO PERSONNEL WHO 
HAVE BEEN TRAINED AND HA VE 
WORKING EXPERIENCE WITH VOLT­
AGES IN EXCESS OF 50 YOLTS. 

ALL ELECTRICAL CABLES ASSOCI­
ATED WITH VARIOUS UNITS IN­
CLUDED IN A SYSTEM ARE WELL 
SHIELpED. HOWEVER. CARE MUST 
BE TAKEN NEYER TO COME IN 
CONTACT WITH ANY ASSOCIATED 
TERMINALS WHEN THE POWER IS 
ON. SOME OF THESE LEAPS CARRY 
POTENTIALLY LETHAL HIGH VOLT­
AGES. OTHER LEADS MAY CARRY 
SUFFICIENT RF POWER TO INFLICT 
SEVERE BURNS. 

RFINTERFERENCE 

THIS EQUIPMENT GENERATES. USES. 
AND CAN RADIATE RADIO-FRE­
QUENCY ENERGY. AND IF NOT IN­
STALLED AND USED IN ACCOR­
DANCE WITH THE INSTRUCTION 
MANUAL. MAY CAUSE INTERFER­
ENCE TO RADIO COMMUNICATIONS. 
OPERATION OF THIS EQUIPMENT IN 
A RESIDENTIAL AREA IS LIKELY TO 
CAUSE INTERFERENCE IN WHICH 
CASE THE USER A T HIS OWN EX­
PENSE WILL BE REQUIRED TO TAKE 
WHATEVER MEASURES MAY BE RE­
QUIRED TO CORRECT THE INTER­
FERENCE. 
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SECTION I 

INTRODUCTION 

1.0 GENERAL INFORMATION 

The PHI Model 11-067 Sputter Ion Gun 
Control is a multi-output power supply 
with a two axis deflection system for use 
with the PHI Model 04-300 Differentially 
Pumped Ion Gun. The ion gun control is 
used in the PHI Model 425B MBE system, 
and is packaged in a standard chassis 
with a 13.1 centimeter (5.25 inch) front 
panel, mounted in an electronics rack. 

This manual is divided into five sections. 
Section I contains a brief description of 
each model of the control. Section II 
describes, in detail, the proper procedures 
for installing the control. Operating 
controls and procedures are discussed in 
Section III, while Section IV explains 
how the various components of the 
control function together as a unit. 
Calibration and maintenance procedures 
are covered in Section V. 

1.1 GENERAL DESCRIPTION 

The ion gun control is comprised of four 
voltage-regulated power supplies and one 
current-regulated power supply. Beam 
and Focus supplies are voltage-regulated. 
The Beam supply is adjustable between 0 
and +5000 volts, and is referenced to 
ground. 

In the PHI Model 11-067 Sputter Ion Gun 
Control, the Focus supply is slaved to the 
Beam supply so that the output of the 
Focus supply is a ratio of the Beam 
supply, and is adjustable between 70 and 
100 percent of the Beam supply. Once 
the ratio is set to the desired value, the 
ratio will be maintained throughout the 
range of the Beam voltage as it is varied. 
However, the minimum Focus voltage is 
+100 volts DC. 

11-067 

The two other voltage-regulated supplies 
are the Grid and Extractor supplies. 
These are fixed-voltage supplies, and 
both are referenced to the Beam supply. 
The current output of the Grid supply 
represents the "emission current" of the 
ion gun filament. This current is 
measured and can be monitored by the 
front panel meter of the ion gun control. 

While both Grid and Extractor supplies 
have fixed outputs, they do have a 
limited range of adjustment by means of 
board-mounted potentiometers. 

The Filament current supply is a current­
regulated supply which is also referenced 
to the Beam voltage. Emission current is 
the result of electron emission from the 
filament in the ion gun. Since it is 
important that the emission current 
remain constant, the measurement of the 
emission current is used as a feedback 
signal to the Filament. current supply. 
Filament temperature, and thus the 
filament current, varies to keep the 
emission current constant. 

The two-axis deflection system provides 
push-pull triangular output voltage 
waveforms for both axes. The amplitude 
is adjustable between 0 and +200 volts 
AC peak-to-peak maximum with a DC 
level of 110 volts. A single-turn 
potentiometer for each axis is used to 
control the amplitude. These controls are 
mounted on the front panel. 

Installed in the ion gun, a special 
electrically isolated aperture plate 
collects a fraction of the electrons which 
are produced in the ionization region. 
This current is a function of pressure, 
and is used as a pressure measurement 
signal. It is read as a pressure on the 
panel meter of the control. The meter 
circuit has a switch to select either 
emission current or pressure. 
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The pressure signal is also buffered and 
made available to control the Balzer's 
Auto Leak Valve. The connector labeled 
PRESSURE REFERENCE provides this 
signal. 

Power requirements for the ion gun 
control are supplied by a power module. 
It transforms the line voltage down to 
the required voltage levels, and regulates 
and filters these voltages. The module 
has all required heat sinking and 
overload protection. 

2 

1.2 SPECIFICATIONS 

Pressure 
Range: 0-50 mP 

Anode 
Current: 25 uA • 50 mP 

Output 
Current: SO mA 

Stability: 1% I Hour 

Ripple: 0.2 V p.p 



SECTION II 

INST ALLATION 

2.0 GENERAL INFORMATION 

-DANGER-
ELECTRICAL SHOCK HAZARD 

HIGH VOLTAGES ARE PRESENT 
WHEN THE SYSTEM POWER INPUT 
LINES ARE CONNECTED. 
DISCONNECT INPUT POWER BEFORE 
ADJUSTMENT. REFER SERVICING TO 
QUALIFIED PERSONNEL. 

WARNING 

INST ALLA TION AND TEST 
INSTRUCTIONS ARE FOR 
USE BY QUALIFIED 
PERSONNEL ONL Y. TO 
AVOID PERSONAL INJURY. 
DO NOT PERFORM ANY 
INST ALLA TION OR 
SERVICING UNLESS 
QUALIFIED TO DO SO. 
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2.1 TOOLS REQUIRED 

• Phillips screwdriver. 

The control is installed by sliding the 
chassis into the electronics rack, securing 
it with the four screws provided, and 
connecting the appropriate cables. The 
location of the chassis will vary with the 
system configuration. Refer to the 
appropriate system manual for the 
location of the chassis, and specific 
power and interface cabling connections. 
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SECTION III 

OPERATION 

3.0 GENERAL INFORMATION 

Section 3.1 gives an overview of the 
operating controls of the PHI Model 
11-067 Sputter Ion Gun Control. Refer to 
the system manual for specific operating 
procedures. 

3.1 PHI MODEL 11-067 ION GUN 
CONTROL OPERATING CONTROLS 

l. POWER Switch and Indicator. To 
apply line power to this unit, the 
main power switch is moved to the 
ON position. The indicator lamp 
above the switch will be 
illuminated. Refer to Figure 3·1. 

2. BEAM VOLTAGE ON\OFF\ 
REMOTE. This three-position 
toggle switch controls the operation 
of the Beam voltage power supply. 
In the REMOTE position, the beam 
voltage is turned ON or OFF by 
means of TTL level signal which 
enters the control through the 

, ......... .... -...... -
® -© 

3. 

4. 

--

REMOTE J2 connector at the rear 
of the unit. In the ON position, the 
Beam voltage power supply is 
activated. In the OFF position, the 
value of the beam voltage is zero. 

BEAM VOLTAGE Readout Control. 
This five-turn switch controls the 
amplitude of the Beam voltage 
power supply whenever the toggle 
switch is in either the ON or 
REMOTE positions. The Beam 
voltage power supply may be 
adjusted to any value between zero 
and +5000 volts DC. 

FOCUS. This five-turn digital 
readout control is used to set the 
ratio of the beam voltage to that of 
the focus voltage. This ratio is 
variable between 70 and 100 
percent. Once the ratio is set, the 
ratio between the two voltages will 
be maintained while the beam 
voltage is varied. However, the 
minimum focus voltage is 100 volts 
DC. 

rJ' r~, .@ .. @ . .. 
~ 

.,. 41 ... -.. 
® ~@ ___ e 

Flaur.3-1. PHI Model 11-067 Sputter Ion Cun Control Front Panel 
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5. 

6. 

7. 

RASTER AMPLITUDE ON\OFF. 
In the ON position, the toggle 
switch enables the X- and Y- axes 
raster deflection system. In the 
OFF position, the deflection system 
is disabled. 

RASTER AMPLITUDE X-axis 
Control. The single-turn control to 
the left of the toggle switch 
controls the amplitude of the 
triangular waveform used in the 
deflection of the X-axis. This 
control varies the amplitude 
between 0 and +200 volts peak-to­
peak. 

RASTER AMPLITUDE Y-axis 
Control. The single-turn control to 
the right of the toggle switch 
controls the deflection of the Y­
axis. The control varies the 
amplitude between 0 and +200 volts 
peak-to-peak, and is independent of 
the X-axis. 

11-067 

8. EMISSION CURRENT METER. 
This meter is used to monitor both 
the emISSion current from the 
filament and the gas pressure in the 
ionization chamber. 

9. EMISSION/PRESSURE. This two­
position toggle switch is used to 
select which parameter is being 
displayed on the meter; either 
emission current in milliamperes or 
pressure in pascals. 

10. EMISSION/CURRENT. The five­
turn control is used to set the 
emission current amplitude. After 
the Beam voltage and Focus voltage 
controls have been set, the meter 
selector switch is set to EMISSION. 
and this control is used to set the 
desired emission current. The 
typical operating condition is 20 
milliamperes emission current. 
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SECTION IV 

THEORY OF OPERATION 

4.0 GENERAL INFORMATION 

Access to a block diagram and/or 
schematics is essential in the under­
standing of the discussion that follows. 
Refer to Figure 4-1 for a block diagram 
of the PHI Model 11-067 Sputter Ion Gun 
Control. 

4.1 BEAM VOLTAGE SUPPLY 

Located on the Beam-Focus board, this 
switching power supply operates at 20 
kHz with a fixed pulse width. The output 
voltage is controlled by a series-pass 
regulator which varies the transformer 
supply voltage. The supply is referenced 
to ground potential. and is controlled by 
a five-turn potentiometer on the front 
panel. 

4.2 FOCUS VOLTAGE SUPPLY 

This supply is virtually identical to the 
Beam supply. Also located on the Beam­
Focus board. the main difference is that 
the input signal to this supply is obtained 
both from the Beam supply setting. and 
from the Focus control setting. This is 
used to cause the Focus voltage to track 
the Beam vol tage. 

4.3 FILAMENT SUPPLY 

Located on the Beam Focus board. the 
Filament supply is a switching power 
supply operating at 20 kHz. The output 
current is controlled by varying the 
switching waveform pulse width. The 
feedback signal is obtained by measuring 
the emission current in the Grid supply. 
The filament emission is thus regulated 
by holding the filament temperature 
constant. The circuit contains a 
power limit control which isused to 
limit the maximum current 
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which the supply will deliver. The 
current limit should be reset if a new 
filament is installed. 

4.4 GRID SUPPLY 

The Grid supply is located on the Grid­
Extractor board. This is a switching 
supply operating at 20 kHz, having a 
fixed pulse width. Voltage control is 
obtained by means of a series-pass 
regulator which controls the supply 
voltage to the power transformer. This 
supply is referenced to the Beam voltage. 
It has an optical coupler in the voltage 
feedback path which is used to transmit 
the feedback signal from the Beam 
voltage level down to the ground 
reference level. 

This supply also contains an accurate 
output current measurement circuit, 
which is used to regulate emission. 
Current is regulated by feeding this 
signal to the Filament supply to control 
its output and consequently regulate 
emission. A voltage-to-frequency (V If) 
circuit is used to generate a pulse train 
whose repetition rate is directly 
proportional to the amplitude of the 
current. This pulse train is transmitted 
through an optical coupler to again 
change the reference level from Beam 
voltage to ground. At ground reference, 
the pulse train is converted back to a DC 
voltage which is then sent to the front 
panel meter when the meter selector is in 
the emission posi tion. 

4.5 EXTRACTOR SUPPLY 

The Extractor supply is extremely similar 
to the Grid supply. It is located on the 
Grid-Extractor board. and in the 
modulator portion of its circuitry, the 
Extractor supply is virtually identical to 
the Grid supply. 
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Minor differences exist between the two 
supplies in the voltage control feedback 
loop. The major differences in the two 
supplies is in the current measurement 
circuit. This circuit incorporates a linear 
optical isolator circuit used to change 
reference levels. The circuit will turn 
the power supply OFF if an overcurrent­
draw situation exists. The Extractor 
supply is referenced to the Beam voltage. 

4.6 DEFLECTION 

The Deflection board contains the 
driving circuitry, which is capacitively 
coupled to the deflection plates used in 
the PHI Model 04-300 Differentially 
Pumped Ion Gun. The result is that the 
drive waveform does not have to swing 
both positive and negative with respect 
to ground, and so only a positive High 
Voltage supply is needed. Triangular 
waveforms are digitally generated by a 
clock driving a counter for each axis. 
The counter counts up to a set value, and 
then reverses and counts back down to 
zero. This count is fed to an 8-bit 
digital-to-analog converter. (0/ A) which 
generates a step-rising and falling 
current as the counting continues. 

The 0/ A output current is converted to a 
voltage, and then amplified and further 
converted to a push-pull pair of 
triangular waveforms for each axis. 
Because both axes are generated from the 
same clock. the axes are locked together 
and do not generate beat frequencies. 
The X-axis frequency is 25.641 kHz, and 
the Y -axis frequency is 19.608 kHz. 
Amplitude of the output for each axis is 
independently adjustable by means of a 
single-turn control located on the front 
panel. 
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4.7 15.0 VOLT FLOATING SUPPLY 

This is a pulse-width modulated 
switching supply, located on the Grid­
Extractor board. which is operated at 20 
kHz. Since this supply is used to power 
circuits which are referenced to the 
Beam voltage, it must also float at this 
voltage. The feedback signal is 
transmitted through an optical coupler to 
return it to a ground level reference. 

4.8 PRESSURE CIRCUIT 

This circuit accurately measures the 
extracted ion current. Since this current 
is a function of pressure, this 
measurement, after switchable scaling. is 
used to indicate pressure. The circuitry 
is located on the Grid-Extractor board. 

4.9 POWER MODULE 

This unit contains the rectifiers. filters, 
and regulators to supply all ground 
referenced voltages to the ion gun 
control. A non-floating 15 volt supply is 
contained in the module. Also included 
are all of the necessary current limiting 
circuits. fuses, and other protection 
circuits. The power devices are mounted 
on a heat sink which is cooled by forced 
air when the module is installed in the 
chassis. 



SECTION V 

CALIBRATION AND MAINTENANCE 

S.O GENERAL INFORMATION 

The printed circuit boards have been 
calibrated and checked at the factory. 
and normally should not need adjustment. 
However. if a component is replaced, or 
for some other reason it is decided that 
calibration is necessary, refer to the 
following procedures. 

The printed circuit board components are 
identified using a coordinate location 
code. Letters are assigned from left to 
right, and numbers from top to bottom 
beginning in the upper left corner of the 
board. To locate a component, find the 
intersection of a letter and a number. 
For example: R41/Hl is identified as 
Resistor No. 41 at location HI. Refer to 
the circuit boards for the location of the 
components listed. 

CAUTION 

THE FOLLOWING PRO-
CEDURES ARE FOR 
QUALIFIED SERVICE 
PERSONNEL ONL Y. DO 
NOT PERFORM ANY 
ADJUSTMENTS UNLESS 
QUALIFIED TO DO SO. 

S.l EQUIPMENT REQUIRED 

• 5-1/2 digit digital voltmeter 
(DVM). 

• 
• 

• 

• 
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High vol tage probe. 

Oscilloscope - HP Model 1740 
equivalent. 

Signal generator - Wavetek Model 
166 or equivalent. 

Voltage standard - Fluke Model 
343A or equivalent. 

• Digital voltmeter (DVM) -Data 
Precision Model 248 or equivalent. 

• High Voltage extender board 
(Part No. 606637). 

• (2) Load resistors 4k ohms-20 
watts, 750k ohms-l/4 watt, 
25 M ohms-2 watts, 15 ohms-50 
watts, 150 ohms-3 watts 
(all resistors 1%). 

S.2 INITIAL SETUP 

1. Remove all circuit boards from the 
card cage. 

2. Connect the power cord to 
connector ll, at the rear of the ion 
gun control. 

S.3 POWER SUPPLY CHECKOUT 

1. 

2. 

3. 

4. 

5. 

Remove connectors at J5, J9 and 
HI. 

Connect a 15 ohm load resistor 
between J9-5 and J9-3. Connect a 
150 ohm load resistor between J9-1 
and J9-3. 

Connect the (+) lead of the DVM to 
15-2 and the (-) lead to 15-1 Check 
for 5.000 volts 150 millivolts DC. 

Connect an oscilloscope to J5-2 (J5-
I GND.), and check the output 
ripple. It should not exceed 60 
millivolts AC. 

Connect the (+) lead of the DVM to 
CRI5 cathode, and the (-) lead to 
CRl5 anode. The +15 volt output is 
adjusted to + I 5.000 volts 200 
millivolts DC by removing the 
appropriate jumper: 
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Remove W4 to reduce the voltage 
by 0.817 volts. 

Remove W5 to reduce the voltage 
by 0.389 volts. 

Remove W6 to reduce the voltage 
by 0.199 volts. 

6. Connect an oscilloscope across CR I 5 
(ground to CRI5 anode). and check 
the output ripple. It should not 
exceed 100 millivolts AC. 

7. Connect the (+) lead of the DVM to 
CR 14 anode, and the (-) lead to 
CRI4 cathode. The -15 volt output 
is adjusted to -I S.OOO volts 200 
millivolts DC by removing the 
appropriate jumper: 

Remove W4 to reduce the voltage 
by 0.817 volts. 

Remove W5 to reduce the voltage 
by 0.389 volts. 

Remove W6 to reduce the voltage 
by 0.199 volts. 

8. Connect an oscilloscope across CRI4 
(ground to CRI4 anode), and check 
the output ripple. It should not 
exceed 100 millivolts AC. 

9. Connect the (+) lead of the DVM to 
111-2 and the (-) lead to Ill-I. 
Adjust R20 for +240 volts I volt 
DC. 

10. Connect the oscilloscope to 1 II 
(ground to 111-1), and check the 
output ripple. It should not exceed 
250 millivolts AC. 

11. Using a short test lead, short pins 
111-1 to 111-2 for 5 seconds. 
Remove the shorting wire. and 
check the output with a DVM. The 
output should be +240 volts. 
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12. Turn power to the unit OFF. and 
reconnect 15, 19, and 111. 

5.4 INITIAL CHECKOUT OF THE 
BEAM-FOCUS BOARD 

I. Turn the BEAM VOLT AGE and 
FOCUS VOL T AGE front panel 
controls to 0 and lock. Turn the 
beam voltage and raster switches 
OFF, and turn the X- and Y-axes 
raster size controls to O. Turn the 
EMISSION knob fully 
cou n terclockw ise. 

2. Install the Beam-Focus board into 
the bottom card slot, 15. 

3. Connect a 25 M ohm load resistor 
between the RI46, RI47 junction 
and the CR33 anode, C25 junction 
on the Beam voltage supply. 
Connect a 25 M ohm load resistor 
between the R I 59, R I 56 junction 
and the CR37 anode, C32 junction 
on the Focus voltage supply. 

4. Connect the high voltage probe to 
the R146, RI47 junction on the 
Beam voltage supply. 

5. On the Beam-Focus board, turn 
potentiometer R47 A fully 
clockwise. and turn power to the 
unit ON. 

6. Connect an oscilloscope to pin 12 of 
VR3, and adjust R43 for a 20 kHz 
(SO ) sec) 100 Hz square wave 
output. Adjust R 128 for 1.0 volts 
0.5 volts DC on the output of the 
Beam voltage supply. 

7. Turn the BEAM VOLTAGE switch 
ON. and turn the BEAM and 
FOCUS controls to S. Adjust R41 
for 5000 volts 10 volts on the Beam 
voltage supply output. 



8. 

9. 

Turn power to the unit OFF. turn 
the BEAM VOLTAGE switch OFF. 
and turn the BEAM and FOCUS 
controls to O. Remove the high 
voltage probe from the Beam 
voltage supply. and connect it to 
the R159. R156 junction on the 
Focus voltage supply. 

Turn power to the unit ON, and 
check the focus voltage for 255 
volts 10 volts. Turn the BEAM 
VOL T AGE switch ON. and adjust 
Rl37C for 100 volts I volt DC on 
the Focus voltage supply output. 

10. Connect the (+) lead of the DVM to 
the junction of R31, AR2 pin 6 
junction, and the (-) lead to CR19A 
anode. Adjust R27 for 0.000 volts 1 
millivolt DC. 

11. Turn the BEAM and FOCUS front 
panel controls to 5, and adjust R75 
for 5000 volts 10 volts DC. 

12. Turn the Focus front panel control 
to 0, and adjust R33 for 3500 volts 
5 volts DC. 

13. Turn power to the unit OFF, turn 
the BEAM and FOCUS controls to 0 
and lock. and turn the BEAM 
VOL T AGE switch OFF. 

5.5 GRID-EXTRACTOR BOARD 
CHECKOUT AND CALIBRATION 

1. Insert the Grid-Extractor board 
onto the High Voltage extender 
board, and insert the extender 
board into the middle card cage 
slot, 13. Turn power to the unit ON. 

2. Connect an oscilloscope to pin 12 of 
VR4, and adjust R88 for a 20 kHz 
(50 ) sec) 100 Hz square wave 
output. 
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3. 

4. 

5. 

6. 

7. 

8. 

Connect an oscilloscope to pin 12 of 
VR14, and adjust R64B for a 20 
kHz (50 ) sec) 100 Hz square wave 
output. 

CAUTION 

MONITOR THE BEAM 
VOLTAGE OUTPUT TO 
ENSURE THAT IT IS 0 
VOLTS PRIOR TO MAK­
ING MEASUREMENTS OR 
ADJUSTMENTS ON FLOAT-
1NG CIRCUITRY. 

Connect a DVM across CR40 
(ground to CR40 anode), and adjust 
R133 for +15.000 volts 10 millivolts 
DC. Connect a DVM across CR38 
(ground to CR38 cathode), and 
adjust RI29 for -15.000 volts 10 
millivolts DC. 

Connect the (-) lead of the DVM to 
C54 cathode and the (+) lead to C54 
anode. Adjust the grid voltage, 
RI64, for +200.000 volts 200 
millivolts DC. 

Connect the (-) lead of the DVM to 
C53 cathode and the (+) lead to C53 
anode. Adjust the extractor 
voltage, R142, for 230.000 volts 200 
millivolts DC. 

Connect the (+) lead of the DVM to 
the junction of RI74 and R176, and 
the (-) lead to the junction of R 182 
and C59 anode. Adjust R184 for 
0.000 volts 5 millivolts DC. 

Connect the (+) lead of the DVM to 
the junction of R 152 and R 153, and 
the (-) lead to the junction of Rl60 
and CR47 cathode. Adjust RI57 
for 0.000 volts 5 millivolts DC. 

11 



9. Connect the 4k ohm load resistor 
from CS4 anode to the junction of 
RI62 and RISS. Connect an 
oscilloscope to the junction of R I 07 
and Q28 collector. The oscilloscope 
ground lead is connected to CR9 
cathode. Adjust Rl69 for a 10 
kHz square wave output. 

10. Connect the (+) lead of the DVM to 
pin 61 and the (-) lead to pin 12 on 
the extender board. 

II. Connect the 7S0k ohm load resistor 
between CRS4 anode and the 
junction of R 162 and R I 55. Adjust 
R31 for +2.500 volts 10 millivolts 
DC on the base of Q6 to ground. 
This should cause the Beam voltage, 
Focus voltage, Filament, Grid, 
Extractor, and Floating IS volt 
supplies to shutdown. 

12. Turn power to the unit OFF, and 
remove the 7S0k ohm and 4k ohm 
load resistors. Turn power to the 
unit ON. All power supplies should 
reset and return to normal 
operation. 

13. Connect the (+) lead of the DVM to 
pin 84 and the (-) lead to pin 12 on 
the extender board. 

14. Connect the voltage standard across 
RSO (positive to CRI2 cathode), and 
adjust the standard for 0.103 volts. 
Switch the front panel meter switch 
to PRESSURE, and check for full 
scale deflection. Check pin 84 to 
ground for 5.000 volts 200 
millivolts. 

1 S. Connect an oscilloscope to pin 81, 
and adjust RIl3 for a 10 kHz 
square wave output. Turn power to 
the unit OFF. 

12 

5.6 BEAM-FOCUS BOARD FINAL 
CHECKOUT 

1. Remove the Beam-Focus board from 
the card cage, install the board on 
the high voltage extender board, 
and install the extender board back 
into the card cage. 

2. 

3. 

4. 

S. 

Turn RS7B fully counter-clockwise. 
Connect the (+) lead of the DVM to 
the base of Q 11. Turn power to the 
unit ON, and adjust R47A for 4 
volts on the base of Q 11 to ground. 

Connect the (+) lead of the DVM to 
pin 6 of AR 1. Connect the (-) lead 
to the junction of R6 and R 7. With 
the front panel EMISSION control 
fully counterclockwise, adjust RI2 
for 0.000 volts 5 millivolts DC. 

Turn the front panel EMISSION 
control fully clockwise, place the 
meter switch at EMISSION, and 
adjust Rl6 for aSO milliampere 
reading on the front panel meter. 

Turn power to the unit OFF, 
remove the extender board from the 
card cage, and reinstall the Beam­
Focus board back into the card 
cage. 

5.7 DEFLECTION BOARD CHECKOUT 

1. Remove the Deflection board from 
the card cage, install the board on 
the High Voltage extender board, 
and install the extender board back 
into the card cage top slot, J 1. 

2. 

3. 

Turn power to the unit ON. 

Connect the DVM across TP2 and 
TP3, and adjust R64 for 0.000 volts 
100 millivolts DC. 



4. 

5. 

6. 

7. 

8. 

9. 

Connect the DVM across TP4 and 
TP5, and adjust R82 for 0.000 volts 
100 millivolts DC. 

Adjust R96 for +110.000 volts 100 
millivolts on TP2 and TP3 to 
ground. 

Adjust RI08 for +110.000 volts 100 
millivolts on TP4 and TP5 to 
ground. 

Turn the X and Y RASTER 
controls on the front panel to 10, 
and turn the RASTER switch ON. 

Connect the (+) lead of the DVM to 
pin 81 and the (-) lead to pin 12 on 
the extender board. Adjust R83 for 
+10.000 volts 10 millivolts DC. 

Connect the (+) lead of the DVM to 
pin 77 and the (-) lead to pin 11-14. 
Adjust R43 for +10.000 volts 10 
millivolts DC. 

11-067 

10. Adjust R1l4 for a 200 volt peak-to­
peak 2 volts, 25.6 kHz (39 ) sec) 
triangle waveform on TP2 and TP3 
with respect to ground. 

II. Adjust RI25 for a 200 volt peak-to­
peak 2 volts, 19.6 kHz (51 ) sec) 
triangle waveform on TP4 and TP5 
with respect to ground. 

5.8 SYSTEM ADJUSTMENT 

1. 

2. 

Turn power to the unit ON. Turn 
the EMISSION control clockwise 
until the EMISSION meter indicates 
35 milliamperes emission current. 

R57B is located on the top left side 
of the Beam-Focus board (bottom 
card slot). The potentiometer is 
adjustable from the edge of the 
board. Adjust R57B for 30 
milliamperes emission current. 

13 
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.. JlROCEDURE AND COr-n-tON NOTES: 

. . .:-" 
All leaas shall be PHI part number 5022XX fo~', 

:Awg 22. PHI part· number 5020XX for ~wg 18 of 
:color shown unles-s otherwise specified. 

, .1 
/ .. ' 

All lerids shall be routed into a harness as 
indicated unl~ss otherwise specified" 

_All leads shall be terminated per PHI soldering 
; specifications unless otherwise specified. 

Designated parts,referred to are shown in parts 
list ...... of main assembly drawing • 

Part number refers to part added to lead. 

DESIGNATIONS :.~f':. 

* Part called 9ut on main assembly drawing. 

·Sur-" (Surface Wiring) Wire run fr'om terminal. . 
to terminal in the most convenient manner. 

WIRE DA1A 

- SHEET7 ~------~ I OF 
REV. __ _ 

"E. .-: 

; NOTES :"~ (,- _ INACTIVE - FOR SERVICE 
i ',,--- U"' .. -,.,. ... V ~.U·H"nc:r.:ntn 
1.. Use sle7ve ~JJ~~~t -rMt!r[£l~-.r~n·g over 

. ,con~er.tl.O~y!nd sllrl.PfR:f(}&cure in place. 
I ~~/J:t.!fft' /'D-Z Z 9 
12. Crimp terminal to lead per PHI specifica-
L tions=..=.,, ___ ---.-----'-----

3:- ·P-.TTACJ:L 6WD LfAD:rO FA.lJ U5/N6 "* 8- 32. x 
t _ ~315-[G -_ ~~RE.\V4ItJ-rE:RNAL ,-DOTH -- LotK 

JJJA5H£R CALtLD OUT OlJ MAnJ: ASSEMBLY .. 
(/W 6- -- . --- . '-- --
NDTt':6t.JD R~Q'D._ O~LY_WHE.).J Ll51~G Mt:TAL 
t30DI£17 FA}J ~ 'IF LE.A-D 15 U~LJ5~D 1 DOUBLE:. 
rr B~C.K .ct rlt.- IJ-.!TO wrRt. 6UI-JDLf.. 

\ ' ,"/. 

4.' 1£I(MnJA-Tt.0HIELD FLUSI-l- WITH ITS OUTE-R 
.. HJ5LlLATlO)J .• APPROX 1- '/Z t/ - FROM ~;JD OF" 

CO~DUCTOR ,.·JJD C.OV£'R. WJTl-t TUf3nJ~, 

TE-RMn.iAT~3HIE..LD TO A. 6K ~22 LfAD 
3'1. LCHJ6 14~~~$HE. ItJBOARD DIRt..t.TIOU. 

I 

: -Dir" (~irect Wiring) Wire run from terminal to! 6. 
terminal with a minimum amount of slack. / 

MAKE ALL WfRES ATTACHED TO CONN'ECTOR J4 
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1LJ LD03l.D'1LD , . 1('£ 5 - 2.37 t:. O~M) • 12W) I/o I e~5SD Rlc7 
17 LDOLDBOI t. R'£~- zoo I( O~M ) .1'2.W) I eJo I l2.~55D R150) 155 
18 • 
79 • 
80 • 
BI 411031 I • [POT - 2.K I' 25W 1 2D TUR)J5 \ TRIM ) S/A R~1B -
B2 2.13D3D I I POT - 2M ). 'Z5W I 20 TUNS) TRIM 1 T /A RI~1c.. • 
8'3 Ll7ZD33 I • POT - I K I • Z'5W) zo TURkJ5 I Te.IM TJA. f'43 
84 411D30 .3 • POT-ZK) .. SW) 2D TU~~5 l TeltJ\ T fA ((1£.0,33) 15 
BPj 412.D4Z J • PDT- 5K I .Z5W) 20 TUR)J5 1 TelM T/A R41. 
8l.D ::;1366'7 z. Ft>T - 10 K ) .5VJ} 20T-Tf(.MR - T /A RIZ .47A. 
87 412D41 .3 ; POT - 25K , . 25W J 2'0 TUE:)JS ,Te.IM TJA RZ? }13 J 1213 
88 • 
89 CDO~'54 " . IIIODG:'- J!ENER ; .. ~V" '1o •• 4W IN74l-A CRZ5A 
'10 213Dll I • DIOI7£- rgE..NE.1( \ u.2V I lOOMW,) 1~82~A (!'R3 9, 219/84 8. J//OV£ - K'E.~T 5 K.V '\ .(J4D 1\ LM60 ~R33-40 
9Z uOl.JLo8'5 i.J>. D/OD~- HV 5W) 2OO\,}) .15A. HJ~10 c.e n-21 ,25 
~3 I.JOf.r,(P8l.J 4. [/lo[;t-f!A5T f?CVY \ ICD\} 1 I ~ ItJ4934 ~R22.1 Z'3) Z~J 29 
94 411007 ,2 • 1716D~ - '5lq I \1'SV ) ICOMA, nJ459A tRZ) 4-9 )10 -1.4 .. 
<15 iJOLoLD81 '2 • DIOD~ - F"A.~T Rc..VY) IOOV ) t:jA MR82 I C.R3l J 32 
9u uOl..o172. o . DIO[7£ - 2:E.ijE.R I 4,1V 1 '5~) .4W IkJ150A CR uA } G D l 2i.J f\ 
Cj,1 l.t>09144 I • J/IODE. - "UNEK'l 1~15ZA ~RI 
98 • 

PREPARED JATE CHECKED DATE APTM~ DATE' 
OADD M.~IS 5- -83 9·-! .. trJ 



DETACHED l'ARTS LIST 

PERKIN-ELMER Q) TITLE: Pc. ASc::.;y - Bf.AM.t. r::OC.US 5UPPLY 
I PA~T NO. lo009'5'1 IREV 

J.t. 
Physical Electronics SHEET ~ OF 1 ~ 

t 
ITEM 

PART NUMBER QUANTITY PER DOC REF. DESIGNATIONS I NOTES NO. ASSEMBLY OESC~IPTION CODE 

9g 47l.I> 119 H • TeAtJ5~oeB- 15V ) lJaA MPT£-I'S CRt..8 1 1oC., lOA. 1'5.'u 19A.lIA 
• Z4,ZLJ )l.7. '30 

IDO 472043 .3 • t.AP- IUF=" I 50V 1 t!.£R } RDL CJ3A) 23) 31 
/01 1...o0Lc832 I . eAP- 2.2tJF I 'SOV I ML C£R I RDL C.18~ 
102 /...oOLPl.D98 I • Il!AP- ~.LoLJF I 2.~Y I IAklT } DP ec/L C9 
to? l18OQ2 lB. CAP - .01 UF I fjOV ML c.f:.e I eDL C.F '5 , Co;A 
104 &OL.o10D I • ~A.P - 31DD lU:", I'SV \ ac..TLT 1 TuB C~O 
165 171455 I . VlAP- .OD-5 UF I 100Y I c.t.f'- DIS~ tl3 
IOLD iJ>Ol.D101 I • ~AP- 4'00 UP )35V 1 t!.£.K:- DISc... CIZ 
101 iJDLPl.D9'5 3. (!AP - . 33tJ~ J '30Y I ML C-E:.t::. eDL (:1 1 14,17 
loB 111412 Lo. /2AP- 500 Pf="l7 ) GKV ) C~e - C"5~ C.ZI) 2.2) 24IZ~, 86,.33 
109 1170'32- I • I~A P - IDOllF I 20VDC- , TA.~T I TUB ~"A. 
116 LPOf.JL,91 B. ICAP - ?zo Pi=") 3 KV17C. \ Q~e. DISc.. e.Z?-l8 j ~2,34-3Lo 

III 1172'54 2 :- ~AP- ZZDPr: } £10, -5ov I M\(!I\ I~ II II 
III 477()Z7 5. ~AP- 12 LJr: I 25Vf/C, TANTALUM )£~TLT t;4-101Io.lc) 
113 1114LDB . I • I~AP - 100 PF I I K V 1 c.E.f. - PIS£!. i~3 
114 uDULo9Lo 2 . ~AP - 18 Pi=" I I K.VO~ I ~£e 1715~ ~2.,8 
115 . ' . 

IILD LDOUl.J,~~ I • leA P - u8()UF I 2.5'1 I E.Lc..TL T A XL c.,o 
/11 373037 I • CAP- .01UI=' J Ic()V ,F'ILM C-IA: 
f 18 LoOl27Q z. tAP - IDL.U::: ) 2.'5 \/DC- 1 T *,kJT } e C/L ~~ 18 
11'1 , • - • - - . . 
120 LnOuoB8 Z . )('STR - tJPJJ IPWR , IZOV \ I40W ) Z~u354 030137 
rZ:I 418/2.lP Z3 • X:;,Te - MPkl) 40V ) 310MW .2~3904 4>1.2,4-8.lo-r3.14A J ft.-

• Iq ZZ ,23/ZLD 27.33-35 
PRM,ARED 4TE CHfCKED DATE I APP:¥1? 9 DATE OADD .MceelS ':5 - -83 1-tf'"-Jf.J' 

V' 



DETACHED ~RTS LIST 

PERKIN-ELMER t.]) TITLE: I PART NO. 1..005959 IRE V H 
Pc. A5<=)Y - BlAM ~ t=O~IJS ~UPPLY u, ,7 Physical Electronics SHEET OF 

ITEM 
PART NUMBER QUANTITY PER DOC REF. DESIGNATIONS I NOT ES NO. ASSEMBLY DESCRIPTION CODE 

12.2 119313 5. )(5TI( - F1JP, 40v) 300MW ZN39Dlo 03) <7,30-32 
123 27ql87 4 . X5-rR- lJPtJ 1 eDV1uW, 2JJ533{ Q4DJ4l }44,4'S 
IZ4 £"039&0 If.. X.5T~ - ~PtJ ) 4OV) .52 2kJ2219A QI4.,'5, ~D)2.1 ,24,25 )2(3, 

• 2<1l 88J ~ } 42.,48 
IZ5 • 
12l.D l&>CAI45 \ . )(5Te tJTWK- CA31J8 q~J 

121 528500 flo • /kl5ULATOR - MT~ PAD I TO -5 1 ~YLDlj ~QI4,15, LO, ZI.Z4.215 'l8 ~ 
1'28 • 38-45 
12'1 uO~B'S8 2.. leA~5r=OeME.e - POWEJ?. I~Vf:.eTE.e TI )2.. 
130 lPDlJ8'51 I • TeAJJ5RJeME.E - P()WtR l~vE£TE.R T3 
13\ • 
132 • 
133 LPDlo108 I . Cl-\O~E.- pwe LI~t.) OPE.~ I 22QlH .. \ ) 2.BA L3 
134 I.J 0 LD 1 t"":J U I \ Cl1ol((- PWf?. LI)J£: I Opt,~ ) 39 LJH ) 4A LI • 
135 LDOLD1&::J'7 I . ~I-lOI(£ - PWe. LHJf. I OPE..~ } 120 UH ) 2.A. LZ 
13& 

. 
• 

131 LPOLo1ul Z .' R'f.LAY - I ?vr;;1:- ) 5PDT ,~A "I ~B MT6 IKI,Z 
13B · 
139 212,049 u. ~K.E.T - :I(l, 8 PllJ I DI PI L Pi::Cl="IL£ XARI-lo 
140 318029 4. 50C.t<£T - :r.~, lu PllJ"\ DIP xVR 1-3 I )(U I 
J41 • 
142: iJOl2LP8 4 . H0\-r 5 HJ K - rO·:3) BLt< f.\.tJ 17~ .. loOl5B X\lR4,? )(Q31.o.37 
143 LD028Z3 2... £J£c.:ro~ -P~B ) 2. ItJ L6 1 .C>LD2. ) PLST(: 
Io.a fDt3074 t • . Sl-lIE..LO' - t4V 6ol\RD EDG,E\Bf.AM~t='G:X:US 
/45 '54 I 8O{P , Z • ~CJ<f::..W ~ PtJH )4 -40 '/. . ~15 I SST. PH H 

-

PREPARED DATE CHECKED DATE APPRo..':1i DATE 
IOADD M.~tS· 15-a .. 8'3 . T . 9-~-J(.3 

v 



- - - - - - -r-.- - - - DETACHED .RTS LIST 

PERKIN-ELMER t]) TITLE: PART NO. iJ05'1'59 IREV. H 
Physical Electronics Pc. ASSY- Bt.AM 4: rotlJ5 .suPPLY 

SHEET 7 OF 7 

ITEM 
PART NUMBER QUANTITY PER DOC REF. DESIGNATIONS I NOTES NO ASSEMBLY DESCRIPTION CODE 

14£.0 "5,'2 '04 2. WA.SHE.e - I ~TL TOOTH t -i=4 155 T 
141 LD082.IZ I • LABE-L- HI ~H "OLTA~t. WAT<t-Jl~6 
148 5Lf2.2.0" ,9 . WA.c:,~f:.r? - 5PL\ '\ L OC.K **-(0 ~S,.. 
149 S'!2'O~ 12. .J. lJUT- H£.X, I S~, "PAT"TER N ·C,·32, SST 
150 • 
15/ 517902 3. 5PAtE.R - .2.5 OD x ./4 ID) • 250 LG I ~£3R 
152 '541C}IO / . (~J:.£W - PJ.Jl-\ ,LD -32]1. • LD'ZlJ , 5ST, PI1H 
(53 4750/{j, I • SPACeR Y4 RNO'~ K .25' t..6 ALUM -
154- (009523 :; . SCR'-f('DJ..\ 1~-3Z x .&Z? NIL / ME'i coe€ 
155 535~){)1JJ 4. WASI-\f:.£. - ~LAT, .141 IO x .ZtSD DD I NYl 
15Lo Loo4oB3 I • sc.~- f(~D ,1o-32 x .25 1 ~YL /M[::T ~D1(£ 
157 LoOBlg2 I • 5PC.R -HEX I .2.0Ar 1..»-32 x .25 L~ I NYL 
158 l.;og40LD I · 5J .. Ht:LD-l0~ 6U~ ~O~TROL 
/ '59 17{OO4G> I q :- TE' ~ M . TURRET, .ou,2. MTG D I A') 5' L PL.. iPI-19 

• , 
• 

• 

• 

• 
• 

• 
• 

• 
• l 
• J 

PR~rt;l,D DATE CHECKED DATE APTll DATE 
DADO i 

1/1. 1$ ?·~,83 q-R .. ~J 



(uS IUft 

8 7 6 5 4 

HOTES-

& MARte REVtSION LEVEL OF THIS DRAWlNG 

IN SPACE PROVUlED. 

&\ IAJ~TALL ~LAT WA5~t.~ , rrr.M lui BE:.TWE.£JJ 
~t.AT$INK ,ITE.M 100 1 AAtO PC ~~D, 

APPLY ALAT "'HJI( CCt.\PaJ>JO ,TYP t! F'LACf,S 

SEE DETACHED PARTS LIST 

c 

c 

~~=.:;;-;;;:;;;;;;;;;;-;;;;;;;;;;;;::;:--i 



PERKIN-ELMER Q) TITLE: Pc. ASS'y - f..XTRA.t. TOR $ PART NO. ~ 12.3,2- I REV '6. 
Physical Electronics G~ID 5UPPL'( SHEET I OF 

-e , 
ITEM 

PART NUMBER QUANTITY PER DOC 
NO. ASSEMBLY DESCRIPTION CODE REF.·OESIGNATIONS I NOT ES 

I LoIZ361 I • Pc. 5D - 8(TRA.~TOk: .$ l1RID :)LJPPL Y ;. 

2 LDOIBOZ .3 • :re. - V R~LTR) 5\1 ) I W 1 FW MOD) 3524~ VRI .34 
.3 111414 4 . I~-OP AMP LM,41C!JJ ARI I" .. ~JI' e 
4 1113~~ .3 • It - V ,0 F"Rf:Q ~O~Vt..RTeJ( ) XR-4151 ARZ! 7) /1 
5 111415 :3 • IC- - V R~LTR ) +/- 4DV I IW I LM125CkI VR7,8/0 
LD 41Z045 4. xc. -Of' t\MP LM2081-i AR6)/O)13}/A 

1 117228 3 . It + oP AMP) JF£'T ) INPUT 1 LF35u~ AR3' t 4,9 
8 I.JOLD82Lo I • r.~ - V R<2:.LTR I t\DJ I 31V l .5A. LM331H VRQ 
9 LDOlolLDO 2... IC.- V R~LTR, ADJ) 31") 1.5A I LM '311K vR2 1 5 
10 lJ,03~03 I . 1:.e.. - V R~LTR ~£~ I f.\DJ 1- 37V ) LM -331T VRLD 
I I • 
12. • 
13 LnOl..D82.'5 £..0. opr CPLR / I:x:>LA TOR l IOKV) OPI /10 U/-lb 
14 \ 

• 
I? • 
III lrt0141'1 . 2 • )(STR - F£ T ) tJ -C.I4A..k.I 2.kJLi093 Q2c}.3} 
11 1..70) I~l Lo. X~TR - tJ PN I f:{)V I l.sJ W 2kJ'5~37 Q22/23 j 2LD,27J 32 133 
18 4181lLo Z2 • X S TIC - t.J p tJ \ 40Y \ 310 M W Zkl39D4 q3,5-/O} 13-/lo ,18-2/)2.4, 

• 25,28 301 3/ 1 35, 3Ln 
• 

r'1 119313 7 • X~TR - PNP, 40V ) 3'::OMW 2~3CJOLD Q 112.4 \ /1 J 12 ) 17 ,34 
20 LDOL>8'l7 I • X STK' - JFE.:T I P CJ .. \~'-J 2}J5115 038 
II • 
22. 

, 
• 

23 • 
pqEPAREO DaTE CHECKE&.' ~ dATE APPROVE04 DATEe5 DADo ' "N .... i-IIW' r.:r- .-lre~ ~. I4I1'OJ 7· _~tJi; . ~ .. 'lP,p ...... '4 ~! 1.:'\.::.,_ 



• DETACHED _TS LIST 
- - -- -.- ~ 

PERKIN-ELMER tIl TITLE: Pc. A-SSY - l)(TK'At TOR a¥-
PART NO. fol2.JS-2.. IREV 8 ~ 

~ Physical Electronics ~RJD SUPPLY SHEET 2- OF <:5 
ITEM QUANTITY PE.R DOC I 

PART NUMBER DESCRIPTION REF. DESIGNATIONS I NOT E S 
, 

NO, ASSE MBLY CODE 

t L4 41/007 19. DIODt.. - 5\~ 115V ) IOOMA. 1t.J4S'l A.. C.R/A,2-5 1 13-/Lo 31 
• 41-45 51 CiJ' L.~ 1.04 
• 

2./S LD03 '1 Sl3 13 . PIODt.-- H SP c::,w ) 15V ) .25W , IN<=tI4- CR/I \ 12 I 17 2£.0 -80 147-60. 
• L>3 

2LD u,Ou,LD8G 6 . Dla::,£ - FA ~T RtvY) IOOV ) IA. 1t-J4~~ ~R22.-2513;, :39, 
21 ~OuB22 4 . DIOP£ - FAc:,T RC.'JY , 400'1 ) IA MR514 CR52-'5'3 
'lB GOG81.'3 4 . DIOl7E. - FA ~T eC..'JY ) 100'1 ) 3A. Me851 C!.R 33-81..0 
ZCf Lr,OLo8Z4 4. DIOD£. - r=A.ST RtVY ) 400v ) ~A. MR8':J4 CR5LD-5~ 
go loOCo77Z I • DIDD~- Z[)JfR ,4.7V ,5% ).4W II\J 750A CRIB 

31 478012 I • OIOD~ -lE~~R , IIV I 400 MW 1 l~qL.oZ B CRIb, 
32 4110119 '5 . -r~l\tJjOeB- I'3V '\ GOA. MPTf.15 C.RI I Lll-9, /8-21, Z'3A, 32 38, 

• 40,4Lo,LDO 
:33 LoC,3133 2. ; Rf..S- 2.K' OHM') .12W) 10k} R~55D RuaA,89 
-34 (.oot:) 152. I • K'£. s - 4 .12 K 0 l-\ tJ\ 1 .12.W) 1°/6 1 R~~l!jD 1 I R50 
:;J? LvOLv801 ., . as- 17.4K OHM) .12W ) 1

% 
1 R~55D RI4-3 

3l.P Lo0313Z 2 . ~t.S- IK OHM) ,IZW ) I (O ) k'NtQ5D R4B,4<7 
51 LPD314D 10 • l J(e. C.:J - 10K:. OHM ) .IZW ) I % )~c;hD RZ',40AI ,43 44.4Lo I02.A. 

• 122 \1153, 17LD -
38 l663170 , . RES- 11.'5K Ot-\M) .1'lW ) 170 ) eJJ~D R4l?J 
3'1 LDOloO'1Lo Z . Re.S - 1.15 K OI·H.J1) .IZW ) I ro J R~:>5D 1(137 ,ILlJ 
40 lo03944 4 • f~c:::, - 3.92 K OHM) . 12W ) 1%) R~55V RI34, 13Lo I liJl3 I lutS 
4\ lJ>OZ94B ~. R£5 - 1.65 DHM) . 12W) I ~o) RlJ5':JD R83 I ILDO I 187.. 
42- L.o63137 ~ • RE S -4.~~ K OHM) . IZ.W ) I ro) RN5?D R42J4~ LnOI~ 
43 LDDt?'l 'le, l. R(~ - 39 Z K OHM) . r 'l'tl l , /0) RtJ'55D kl54 ,1L1>1 

PREPARED DATE CHECKED &. Z;;;' -1~ APPROVED ~ ~'M IOADD j, \tJE~ l~C:tot ~-2~-8S- "7. vo , :;J 



DETACHED ~RTS LIST 

PERKIN-ELMER tD TITLE: p~ AS~Y - t.XTRA.t.. TOR .t I PART NO ·~12.352. IREV 15 

Physical Electronics (1RID SUP'PLY SHEE1 3 OF 8 

ITEM QUANTIT Y PE.R DOC REF. DESIGNATIONS I NOT E S 
NO. PART NUMBER 

ASSE MBLY DESCRIPTION CODE 

L14 t...nOz. 947 I . R£.'b- 121 OHM ) .IZW ., 110 J R'tJ~~ D R144-
4t5 l.J>03131 B • RE..S>- 100 OHM ) .12'N ) 1%) etJ'SSD RIZI )/'58 IIBO 
4Lo LoOlJ,LotSZ I • Rf:..5- t:.J1.l.J K Ol-\M ) .llW ., 110) K')J~D R20 
41 u03598 2 . RtS- 100 K OHM) • 12. W ) '10) R~00D .- f?80 8/ 
48 u03':;Blo I • IR~c.::>- 4~ OHM) .IZW } I 10) R~55D RI55 
4~ uOLJ805 I .. IRf:.5- ~.9K Ol-\M) .IZW .) I {'oJ £~'5l5D r(78 
56 /JJOl..D797 I • R'£.5- 132. O~ M} .1'lW \ I%} Rt-J'55D R14'5 
51 IJ010804 2 .. R't.'2:>- 41.2K OI-lM) .Iew 1 I 0;01 f~56D RI4 1 103 
52 f...D lOZ.,ll> , . R[7>- ZO·.?K O~M ) . I 'ZW .) I%~ R'kl55D RI t:j1J, 

53 i.J>OLD800 f • ~£.5 - Il. I K 0 J..t W\ ) • J t w \ 170) RAJ?5D RI70 
54 iJ,OlJ60L, 3. R£.S- uO.4 K O~ M > ., 'l VV I 1%) RJJ55D Rl12 ) 175, /77 
65 ~Ol.J507 3. Rt<j- ~OO K OHM) .I'ZW , 1%1 rk.l5'3P R120, 159 /83 
5lJl lo . ;:) -lLD 0 U:::J c) I . R£S-'1.09K OHM) .IZW ) I ~ 1 k)JJS5[) Rig 

157 uOu563 I ; k.lS - Zlo.1 K OHM) .IZW ) I%J R~~p RI14 
F:>8 (POlo 171 I . ~t..c:,- 22.LJK OI .. UJ\) .12..W ) 11>, R.N55P RI32 
I-.J7 LoO'3'595 . 2. Kt.C)- 15K 6HM) • JZW ) '7o} RN0'SD .R~'. 1'50 
iDa LPOLDlj08 I • R£.cJ - 2. o~M) .15W 1 1%, R5- '/2.. ... RILD'Z 
(PI 418029 8. !k'tS- 21K OHM) • Z'5W} 5%) f?C1..07 RI \ 18 1 113 
l.o2 219Z11 3. R'Lc.) - 3:30 OHM) .Z5W 1 &:;;101 e~07 R5LD \ '11 } II r 
1..03 27 '1 (Y:n_D , 

• ('£s - 3'10 o J.\ M '1 • 2&jW ) /5 % ) K:c!07 R58 
lJ>4 2.7-=t lZLo q 

• R'~Cj - 3.3K: Ol-\W\) . ze::;w ) 50/0) R<!..07 f?lo I 55 JLD~ ,-rJ} CJ8 ,'1'1} Il5 L 

• IZ7 1 l47 
l.D5 219lDLD I • R£S- 120 01-\ M ) • Z5W) 5%1 RCO, RI28 
LJu 27'1197 I • ~t.s- ZZ O~M } . 25W ) 50/0 I R~07 £:'138 
~l 2192.30 , . RE::, - 6.U .. ( C H M ) .Z'5W) 510 J ~ Co7 RillS 

PRF.PARFO OATf CHfCK£D ,4 ~ ~ ?"5T~t' APPROVED ~\:; DATE 
OADD J, \NE..~\ t-lGJ;R 6"2S~8~ jl'1.D g· ... Zo11< ; 

.. 6>C I ~ c' 



DETACHED PmtTS LIST 

PERKIN-ELMER (D TITLE: p~ A~SY - lXTRA..tToe 4= PART NO. 61235, IREV 13 
Physical Electronics GRID 5UPPLY SHEET 4 Of a 

IlEY 
PART NUMBER 

QUANTITY PER I DOC REF. DESIGNATIONS/ NOTES 
NO. ASSE MBLY DESCRIPTION CODE 

~B 21'12'32 z. Rt.~- 100 K OHM 1 .25W ) '50;0 } R~67 1232 }77 
lo'1 219242,. '3 • e~~- 3'3K OHM) • Z.5W ) :5 %) RCD7 RI2 1 28 j 74 
10 ~18D50 4-. R't':J- B.2 K O~M ) .. 25W) ')ok J k'(!07 RI01Z~ 7375 
11 2792.31 Z • ~£ ':> - 1..o.2 K O~M ) · 25W) 5%) ec..o7 RILD 24 
12 27922.9 z.. RE.S - 6.11< 014 M ) .Z5W) '5 %) R~07 fllB) 172 
73 21'12.18 1 • RE.::'- 910 o~M ) .2'5W ) 5 'Yo j f(~O-' R82 
14 41&028 f8 • R'f..~.- fO K OHM , · Z5W) 5101 etol 1(2,3)4, g J 13 117 L 2Lo,27.33, 

• 34 39 /5715~, 70A .. 72 I IIg 14<1 

• III 
10 LDOloBIO Ln. ~t.S- 91 OHM) • ZtjW '5~ ) r<:..cl RLD 7 J.oB 1/00} 101,124, , 2Lo 
lLD Z1~Z19 2. • R£lS- 1.2K O~M) · 'l5'IJ I 5'10 J ~~O7 r52,107 
77 2.7<72.23 4. RE..c:,- Z.2K O~M ) · Lr:JW ) Ij % I Rt!07 R7J 3O,3LPI 110 
75 27~ 241...D Z . ~tS- '5G K OHM) .Z5W') 5 <Yl.ll R~07 RI17,I78 
1'1 2.7'12.55 I • RE..S- 15CK OJ·H/t) · zew) 5 (J/l.I) 1(~67 RI09 

80 2191'14 2 . KE.~ - I~ OHM) · z.sw) ~ 10) r:.~07 RI4l l l105 
81 2.792153 2. • Rf.S- IZ6 K OHM) .Z5W) 510) ee67 ~/I /97 
B'Z. l7'1Z0&j Z. • I~t.~- 100 OHM) .Z5W) '5 Dlo) f.(I£)7 R~'7t9 
8'? LOi.J>u'SLJ Z . KtCS- Z40 CHM) · 2~W) 5 il/e ) t:C!.07 RLo":j 9Z 
84 279284- 5 . RE.~- 10 W\ OHM) , 2.t:.JW) ':J % ) r.C.07 R8,15}/Z3,152j174 
8e; Z1CJZLDCJ 2 . ~€..s- ~8C ~ < OHM) • Z'SW ') 5 jlO) RC!..o 1 R5 137 
8LD (;0 31LDu I • J(f:.. 7J - /u K. OI1M) .'2.5W) 5 "/0 I ~.l!_(jl R53 
81 2.191.15 I • ~t:S-uBO OHM) .Z5W) 51>, e(!o7 i:7tb 
88 219232- I • Ri!.'j - u.S K. OHM) .Z5W) ~7l.1 J e~o7 R'55 
gq 219239 3< • KES- 22 K 6HM) .Z5W) '5 %) E(2.01 RZ371 1 105 
9D llC)244 Z • RE.':> - 47 K O~M) .l'SW) J5%, R:o.07 R/35,/48 J 
'."AIIlED DATE CHECKED t4.~ 7,t8~ .APPROVED {JS 15.0i6$loADD 
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