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OPERATION LOG

oP#  BEV

1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
8.0
10.0
11.0
12.0
13.0
14.0
15.0
16.0
17.0
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5500 $YSTEM CHECKOUT PROCEDURE

o I oo Noaye T

ESCA
SHEET 1 OF1 ISSUENQO : 14.0
2 <).S2
QPERATION DESCRIPTION

Continuity checks and Hipot tests.

Power distribution checks and AVC setup.

Laserjet and plotter switch setup.

Card Rack switch and setpoint setup..

Check SCA boards and burn-in X-ray source.

lon gun burn-in/cal: include 04-303.

RVG 050 calibration.

MCD Start-up.

Work Function and Pass Energy Tracking calibration.
Sample contamination coupon trace.

System data acquisition.

X-ray source data.

04-090 Neutralizer option
10-410 Monochromator option
ISS Calibration - -
Scanning Stage option

System Clean-up
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PERKIN-ELMER CORP.

PHYSICAL ELECTRONICS DIV.
PROCESS UPDATE LOG SHEET 1 OF 1
ISSUE REASON FORGHANGE By _DATE
1.00 INITIAL DRAFT MG 6/6/89
2.00 DRAFT UPDATES JMG 4/6/90
3.00 FINAL UPDATES FQR RELEASE MG 7/31/90
4.00 OPS RENUMBERED MG 9/24/90
\ 5.00 REVISED 09#11 0 NG 10/17/90

& 6.00 UPDATED oP'S 3:5,8-10,12 MG 11/12/90
7.00 UPDATED OP'S 5,8-14, ADDED 15,16 MG 1/4/91
8.00 UPDATED OP'S 1,4,7,9,11,14,16 MG 3/14/91
9.00 UPDATE AUGER SECTION MG 5/29/91
10.00 UPDATED OP 11.0 & TEST OPS SHEET MG 6/18/91
11.00 UPDATED OP'S 8,11-16 JMG: 8/21/91
12.00 UPDATED OP'S 8,15 IMG 10/24/81
13.00 - UPDATED SIMS OP'S3,494& ADDOPW . IMG w2inemt .|
14.00 POATEDESCAOPS 13817 MG 1/21/92
15.00 UPDATED ESCA OP'S 8:10,11,16 MG 25192

16.00 ; UPDATED ESCACOP 16 JMG 8/14/92
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5500 SYSTEM CHECKOUT PROCEDURE
: ESCA
OPERATION NO: 1.0 SHEET 1 OF 6 ISSUE NO : 4

0.0 REFERENCE DOCUMENTS
0.1 608146 MOD 10-360 PRCN ENERGY ANALY, SCA
0.2 618312 KIT, 10-323 STAGE ASSY
0.3 617308 04-548 X-RAY SOURCE MANUAL
0.4 621205 TEST PROCEDURE, MCD
1.0 OPTICS CONTINUITY CHECKS
1.1 SCA Resistance Check
1.1.1 Measure the resistance on V2 and V3 as follows:

- lemuing imee

SWAMWa YW BN

snalyser pint  inner sphere
pi’n 2 mid rihg
pin 3 outer sphere
pin 4 lens element 4
= N~ pin 5 lens element 3
J¢  pin 6 lens element 2
'V1to GND: <1 ohm '
V2 to pin 6: < 1 ohm Terside <¢clhiowloe
V3 to pin 5: < 1 ohm O T AXr®
Sn 1to P!n 2: 4,35 Megohms le\/L% Q)QPOSQCJZ.
in 2 to Pin 3: 3.15 Megohms ’L\é
Pin 1 to Pin 3: 7.50 Megohms

(@Jru\ {g Pins 1-6 to GND: Infinite e
=50 Pin 1 to Pins 4,5,6: Infinite 2 RS
\,9 . ; ] o \); . -
O Pin 2 to Pins 4,5,6: Infinite -
lons L€ Pin 3 to Pins 4,5,6: Infinite U
> ) S
- '
SINUNE

>4 v\w>__

‘= Slrae DU (R ML
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Pin 4 to Pins 1,2,3,5,6: Infinite
Pin 5 to Pins 1,2 3,4,6: Infinite
Pin 6 to Pins 1,2,3,4,5: Infinite

1.2 04-303 lon Gun
1.2.1 On the HV connector:
< 5 ohms between Pins 1 and 2 (Filament)
Pins 1 through 8 - Infinite resistance with respect to gnd
Pins 1 through 6 - Infinite resistance pin to pin

1.3 04-548 X-Ray Source

1.3.1 Check the resistance on the 4-pin connector as follows:
Pin 1 to Pin 2: <1 ohm
Pin 3 to Pin 4: < 1 ohm
Pin 1 to GND: Infinite
Pin 2 to GND: Infinite
Pin 3 to GND: Infinite
Pin 4 to GND: Infinite

1.3.2 Check that the x-ray anode resistance with respect to GND
and pins 1-4 above reads infinite.

1.4 10-325 Stage Contiuity Check
1.4.1 Check the resistance on the labeled connectors as follows:
TARGET connector to GND: Infinite
ION connector to GND: Infinite
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TARGET to ION: Infinite

1.4.2 From To Reading
GE T T - .
TARGET ARGET contact 0oQ O ‘P O ol
ION ION contact 0Q

1.4.3 With the Model 175 Heating Module:

On the -pin connector:

Pin | to Pin J: < 1 ohm

Pin | to GND: Infinite

Pin J to GND: Infinite

Pin Eto Pin G: < 1 ohm

Pin | to TARGET: < 1 ohm

Pin J to TARGET: <1 ohm

1.5 04-090 Neutralizer Continuity check:

FROM  TO
15,1 PinA Primary Electrode 0 ohms
152 PinB PinC 0 ohms
153 PinD Y- deflection plate 0 ohms
154 PinE Y +deflection plate 0 ohms
15,5 Pin G X-deflection piate 0 ohms -
1.5.6 Pin | X+deflection plate 0 ohms -
1.56.7 All pins Each other pin Infinite
Ground Infinite

2.0 SCA Hipot Procedure
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NOTE: DO NOT hipot with a MCD detector installed.

2.1 Hipot tester setup
2.1.1 Jumper pins 1,2 and 3 together on the hipot test fixture

TO1712.
2.1.2 Hipot tester switch settings: (Hippotronics Model HD125)
Voltage Range: MED Output Current: DCuA X1

Raise Voltage knob: FCCW Qverload Sens knob: FCW
2.1.3 Attach the GRN/YEL gnd lead from the hipot to the chamber.
2.2 Attach one side of the hipot output to the jumpered leads and increase
the voltage slowly up to 6KV RMS. Leakage should be less than 1 uA.
2.3 Hold at this voltage for at least 1 minute. Then return hipot to zero.
2.4 Jumper pins 4 and 5 on the hipot test fixture . ,
2.5 Attach one side of the hipot output to the jumpered leads and increa.
the voltage up slowly to 3KV RMS. Leakage should be less than 1 uA.
2.6 Hold this voitage for at least 1 minute. then return hipot to zero.
2.7 Repeat steps 2.5 and 2.6 with pins 4 and 6 jumpered.
2.8 Repeat steps 2.5 and 2.6 with pins 5 and 6 jumpered.
2.9 Hipot the FWD lens to 8KV for 30 min. Leakage should be less
than 0.1 uA.

3.0 MCD Pre-installation steps
3.1 Connect one lead of the capacitance meter to the positive (+) SHV
connector on the transit case. See Fig. 1.
3.2 At each of the 16 channel outputs on the 20 pin MS connector, measure
the value of the capacitance. A reading in excess of 250pf is
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acceptable. The pin-out for the 20 pin connector is shown in Fig. 2.
3.3 Using an Ohmmeter, check the resistance between the positive and
negative SHV connectors. A value between 12 and 20 megohms is
acceptable. Also, the resistance between positive and negative and
GND should be infinite.
3.4 Ensure that the 10-360 and FWD lens have been hipotted per the

Vacuum Assembly procedure.

Fig. 1 Fig. 2

et —

- -~

4.0 MCD Installation
41 Install the MCD using 3-4 studs in the 10-360 mounting flange

to guide the MCD into place.
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4.2 Repeat the MCD test procedure 621205,
4.3 Bake the system for 12 hours prior to power up.
5.0 MCD Post-installation steps

5.1 Ground all the MCD output pins.

5.2 Float the Neg. input and connect the 609460 filter to the Pos.
input.

5.3 Attach the positive HV lead to the filter and hipot to 5KV for
30 minutes with the leakage less than 0.1 uA.

5.4 After completing the +5KV hipot procedure, repeat the
above steps for -5KV.

5.5 Use the MCD test plug to straighten all the output pins.
CAUTION: output pins are easily bent by probes and test clips.

5.6 As a precaution, ground ali the MCD output pins to discharge
the capacitors completely prior to installing the Amp/Disc box.
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OPERATION NO: 2.0 SHEET 1 OF3 ISSUENO: 3

0.0 REFERENCE DOCUMENTS
0.1 621126 5500 SYSTEM CABLE INTERCONNECT DIAG.
0.2 616459 PWR SUPPLY, CARD RACK, INTERNATIONAL
0.3 616459 SCHEMATIC DIAG, CARD RACK PWR SUPPLY
0.4 613524 Autovalve Control Assy
0.5 606052 Autovalve Board Assy
1.0 POWER DISTRIBUTION CHECK
1.1 Ensure all boards are removed from both card racks.
1.2 Check the resistance between the supply terminals on the card rack
power supply. Check for shorts between supplies and to GND.
1.3 Check the resistance on each fuse block on the card rack fuse panel.
Check for shorts between supplies and GND.
1.4 Turn on Main Electronics power .
1.5 Check all power supplies for correct output.
1.6 Turn Main Electronics Power off.
1.7 Install all PCB,s and repeat step 1.5.
2.0 AUTO VALVE CONTROL SETUP
2.1 Verify that the switches inside the control are set as follows: See
Fig. 1:
Single Turbo : §10-1, 2 closed All others open
3.0 AUTO VALVE CONTROL FUNCTION CHECK
3.1 Check for the proper AVC Remote box overlay.
3.2 Check to see that all functions operate.
4.0 REMOTE BOX PRESSURE DISPLAY CALIBRATION
4.1 Adjust R103 in the AVC assy ( See Fig. 1) so that the 4th display
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3.0 AUTO VALVE CONTROL FUNCTION CHECK
3.1 Check for the proper AVC Remote box overiay.
3.2 Check to see that all functions operate.
4.0 REMOTE BOX PRESSURE DISPLAY CALIBRATION
4.1 Adjust R103 in the AVC assy ( See Fig. 1) so that the 4th display
light does not come on until 9.0 X-10{-4} is achieved on the DGC Il

FIG. 1
Autovalve Control switch and pot locations

( AVC top cover removed)

1A
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0.0 REFERENCE DOCUMENTS
0.1 618743 Label-Card Rack, 5500 System
0.2 622983 Rack Layout, 5600 System
0.3 616459 Power Supply, Card Rack, International B
0.4 617602 DGC Hll Manual
1.0 CORE CARD SETUP

1.1 Top Core card switch settings

1.1.1 DR11-488 : Card position
DR11-488 CONV 5 :SW1: 8 - Closed,
All others Open
1.1.2 74-500 DASH : Card Position
CONTROL COUNTER i : SW1- 4 &8 CLOSED
1.1.3 72-030 NEUTRALIZER CNTL: Card Position
CONTROL BOARD 7 : SW1- ALL 4 sections
to N.O.
: SW2- 1,3-6,8 OPEN,
2,7 CLOSED, x
ALL OTHERS,
DONT CARE
+ SW3- ALL 4 sections
to N.O.
: SW4- ALL 4 sections
to N.O.

1.2 Bottom Core card switch settings:
1.2.1 71-205 DIG MOTOR CNTL : Card Position
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MOTOR CONTROL 4 (45-300), 5(40-710)
AUTO TILT OR INDEX ONLY : SW1- 1,8 OPEN,
ALL OTHERS CLOSED
AUTO TILT W/AUTO INDEX : SW1- 1,8 OPEN,
ALL OTHERS CLOSED,
: SW2- 1,4,8 OPEN
XYZ SCANNING ‘OPEN SW'S SPECIFIED,
ALL OTHERS CLOSED
: SW1-1&8 OPEN,
: SW2-1,4,8 OPEN,
. SW3-1,5,8 OPEN,
: SW4-1,4,5,8 OPEN,
: SW5-1,6,8 OPEN,
ZALAR ROTATION : SW1- 1&8 OPEN,
ALL OTHERS CLOSED
. SW2-1,4,8,
ALL OTHERS CLOSED
NOTE: If the Scanning Stage option is selected, use EPROM PN 621878.
if the Zalar option w/o scanning stage is slected, use EPROM PN
615498,
1.2.2 74-062 DIGITAL SCOPE  Card Position:
INTERFACE DATA 8 : SW1-2,4 CLOSED
ALL OTHERS CLOSED

2.0 APOLLO 257 BOARD
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2.1 Ensure that the switch settings are as follows:
Sn1:1,2,5,6,7 OPEN
Sn2: 12 157 Qe PC

3.0 DGC Il SETPOINT SETUP *—.@

3.1 Set the DGC Il setpoints as follows:
#1 - Card Rack Electronics Interlock

7.0 X 10" S Torr
#2 - lon Gun Interlock - _
1.0 X 10" 8 Tarr g"’“ L6
#3 - X-Ray Source Interlock

5.0 X 10" 8 Torr
#4 - Bakeout Interiock

/

S

8.0 X 10" € Torr

4.0 RVG 050 REGULATED LEAK VALVE CONTROL
4.1 Set the SETPOINT switch on the rear of the unit to the INTERNAL
position,




5600 SYSTEM CHECKOUT PROCEDURE
ESCA
OPERATION NO: 5.0 SHEET 1 OF3 ISSUENO: 7

0.0 REFERENCE DOCUMENTS
0.1 620939 5600 SYSTEM MANUAL
0.2 620177 32-096 X-RAY SOURCE CONTROL MANUAL
1.0 80-365 SCA ANALYZER VOLTAGE SETUP
1.1 Enter the X-RAY SETUP menu and select Mg.
1.2 Select aperture 4 in the ANALYZER/DETECTOR PARAMETER menu.
1.3 Select the EMS menu and set the Multiplier Voltage to 500 and the
Bias Voitage to 80.
1.4 Select the SETUP ALIGN menu.
2.0 LENS VOLTAGES CHECK
2.1 If problems are encountered during this operation, the following tabie
will help verify that the proper voltages are being applied at each
pass energy. _
2.2 Set the following before measuring the voltages:
MG Anode = 1253.6
ALIGN Mode = B.E. = 1000
RANGE = 0.1 ev (NOTE: for 58.7 P.E., select 0.2 ev)
APERTURE #4 (In S/W)

2.3 Use the 5 1/2 digit voltmeter with a HV probe and measure the
following voltages on the SCA Terminator box.
2.4 Press REFRESH ACQUIRE to measure the voltages with S/W V3.0 B.
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(\// % P \,47 w&
PASS ENERGY £t E3 E4 ES5 E8
2.95 245 249 -174-210 -244
5.85 241.6 -249-214 -87 -241.3
11.75 233 -249 -192 +123 -235
23.5 218 -249 -174 +239 -224
58.70 170 -250 -136 +B82.-189
LB
M el i\~
———
H(_b —\"Q,S’—(-’ (_)vxd Qf COW"‘*”"O”‘ QML«JF
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OPERATION NO: 8.0 SHEET 1 OF 3 ISSUE NO: 2

0.0 REFERENCE DOCUMENTS

041
0.2
0.3

04-303 lon Gun Manual
11-065 lon Gun Control Manual
Balzers RVG 050 Regulated Leak Valve Control Manual

1.0 ION GUN SETUP

1.1

This procedure must be performed whenever the ion gun is used for
the first time, when one of the internal components has been replaced
or when the test chamber has been brought up to atmospheric

pressure.

NOTE: The lon Gun Control can indicate ionization chamber pressures in

1.2

1.3

the 0 to 50 X 10(-3) Pa range. However, this represents an accurate
measurement only when the EMISSION current is equal to 25 mA and
the BEAM voltage is greater than 500 voits. With the leak valve closed
while outgassing, the pressure indicated(lon Gun Cnti or computer)
represents residual gas present in the ionization chamber. This
pressure should decrease to zero when the ion gun has been fully
outgassed. Any leaks present in the gun assembly will prevent this
pressure from reaching zero.

Ensure that the test chamber has been pumped down to 10(-7) Torr
without differential pumping or 10(-8) Torr with differential
pumping. When first turning the ion gun ON, care should be taken to
guard against sudden, excessive outgassing. The EMISSION current
and BEAM voltage should be increased slowly to allow time for the
gun to slowly outgas.

The amount of time required for this procedure depends on how
gaseous the ion gun is. The outgas procedure could require several
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hours, if the gun was exposed to atmospheric pressure for
maintenance. The EMISSION setting should be increased up to 25 mA in
5 mA steps while the BEAM voltage setting should be increased in 500

volt steps.

2.0 04-303 ION GUN IONIZATION GAS INTRODUCTION

2.1 Adjust the EMISSION current for 25 mA and the BEAM valtage for
3-4 KV. The indicated pressure should be zero. If not, perform the
outgassing procedure in steps 1.1-1.3.

2.2 |If the differential pumping is used, turn the turbo pump on.

2.3 Slowly open the leak valve while monitoring the pressure. Care
should be taken when opening this valve since gas will be admitted
rapidly once the turn-on point has been reached. For normal operatior
15-25 X 10(-3) Pa of gas should be supplied to the ionization
chamber by the leak valve.

3.0 ION GUN SHUTOFF

@

3.1 During short intervals, less than one hour, when the ion gun is not
needed, it can be turned OFF simply by turning the BEAM voltage OFF.
When the ion gun is not to be used for an extended period of time,
the following procedure should be used for shutdown.

3.2 l‘_grn the BEAM voltage OFF.

3.3 Close the leak valve to stop the gas supply.

Note: After switching off the RVG 050, always allow the
thermovalve a minimum of § minutes of cooidown before

closing the valve completely by hand.
3.4 Close the valve on the gas bottle and turn off differential pumping.
3.5 Turn the EMISSION current to OFF.
3.6 Turn the RASTER OFF.
3.7 Turn the POWER OFF.

)
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NOTE: The ion gun filament should be allowed to cool
for at least 30 minutes before the test chamber is
exposed to atmospheric pressure.
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0.0 REFERENCE DOCUMENTS
0.1 RVG 050 Thermovalve Controller Manual
0.2 RVGO050 Thermovalve Manual

1.0 RVG 050 CALIBRATION

1.1 Procedure
1.1.1 To set the desired pressure, turn differential pumping to ON

on the AVC. Set the ion gun to normal operating conditions:
25mA and 3-4KV by selecting the ION GUN Setup Menu.

1.1.2 Open the manual leak valve on the ion gun until the desired
operating pressure is reached. (Typically 1 X 10(-7) Torr)

1.1.3 Set the Limit switch to the LIMIT position and limit at zero.

1.1.4 Turn the power switch to ON.

1.1.5 Slowly turn the Limit pot until the System pressure decreases
to the original base pressure. (This Limit switch is for
manually opening and closing the valve.)

1.1.6 Set the Reset time to 5 and the Proportional gain to 5.

1.1.7 With the setpoint set at zero, toggle the Limit-Setpoint
switch to Setpoint.

1.1.8 Adjust for the desired regulated pressure. (Typically 25mT
or 1 X 10{-7) T as read on the 11-065)

Note: After switching off the RVG 050, always allow the
thermovalve a minimum of 5 minutes of cooldown before
closing the valve completely by hand.
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0.0 REFERENCE DOCUMENTS
0.1 620939 5600 SYSTEM MANUAL
0.2 621205 TEST PROCEDURE-MCD
1.0 MCD POWER-UP PROCEDURE
1.1  MCD Outgassing procedure

(To be done on initial start-up and after bakeouts)

1.1.1 In the system software, enter ESCA, select EMS, set the Bias
Voltage to 200V and the Multiplier to 1000V, then Exit.

1.1.2 Enter PSD/MCD Test and select a Pass Energy of 58.7. Ensure
all channels are selected.

1.1.3 Begin ramping the voltage up in 50V increments up to 2000V
while monitoring the DGC il for pressure bursts.

CAUTION: Do not exceed 2000 V.

1.1.4 Set the multiplier voltage for 1000 V.

1.1.5 Turn on the X-ray source which has been previouly burned-in.

1.1.6 Repeat the above procedure .

1.1.7 During this test, the MCD trace should look as shown in Fig. 1.
if channels are missing or defective, the trace will exhibit
notches at the defective channel postion.

1.1.8 if the MCD trace shows missing channels, perform the
missing channels test to determine if the MCD or electronics is

defective.
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1.2 Defective Channel Test

1.2.1 Shut off the Electronics power and disconnect the Amp/Disc
box from the MCD.

1.2.2 Reboot and set the multiplier and bias voltages to OV.

1.2.3 Set the Test Signal Generator for a 2-3V peak square
wave,

1.2.4 Verify that the threshold level is 2.3V on the Amp/Disc.
See the diagram.

1.2.5 Enter MCD Test and select Acquire.

1.2.6 At a Test Signal of 2 KHZ, the output should be as shown.
1.2.7 |If this Test shows constant counts, the Amp/Disc or 16
Channel board are good, but the MCD may be defective.
1.2.8 |f this Test shows no counts or inconsistant counts, the
electronics are defective and the MCD is probably good.

Check the MCD.
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00 REFERENCE DOCUMENTS
0.1 620939 5600 SYSTEM MANUAL ‘/L TR
0.2 618443 ASSY, TERMINATOR, MULTITECHNIQUE T

1.0 WORK FUNCTION CALIBRATION
1.1 This operation is done to align the Ag 3dg, 5 peaks, which are the

main silver peaks.

1.1.1 Select the Resolution select menu and setup for:
117.4 Pass Energy with the lowest ev/step available
in the UTIL mode.

1.1.2 Select the Hl RES mode and set up for: 2.95 Pass Energy and
the lowest ev/step available. .

1.1.3 Select the setup Align menu and setup for: 370 Upper Limit
with a Range of 4 and 2.95 Pass Energy.

1.1.4 Press Refresh Acquire and note where the peak is. If the
counts are low, open up the aperture to the largest.

1.1.5 Abort Acquire and select the Sefup X-Ray Source menu.

1.1.6 Adjust the Work Function untii the 368.27 peak is at 368,27
+/- 0.1ev (@2.95 P.E.). If the peak needs to be moved to a higher
binding energy, lower the work function number in the X;ray
source menu. Example: If the Ag 3dg,, peak is located at 367.97
binding energy, lower the work function number to 4.5 from 4.8,
This will raise the binding energy to 368.27, which is where the
peak should be located.

1.1.7 Press Setup Align and note where the peak is now.
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1.1.8 Align the peak position so that it is the same in both the 2.95
and 117.4 Pass Energies by adjusting R4 on the SCA Terminator
box after selecting the 117.4 Pass Energy.

1.1.9 Repeat steps 1.1.3 - 1.1.8. The peak should be located at
368.27ev for both the 117.4 and 2.95 Pass Energies.

Note: this is a coarse adjustment. Continue to step 1.1.10 for
fine tuning.

1.1.10 Set up a Survey for: 370 with a Range of 4.

‘-‘-u-m-,
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0.0 REFERENCE DOCUMENTS
0.1 COD 550 Coupon Testing For System Cleanliness
0.2 620939 5600 System Manual
1.0 SAMPLE CONTAMINATION TRACE ANALYSIS PROCEDURE
1.1 Run a 1000-0 ev Survey at 93.7 P.E. and 0.40ev/step per COD 550.

1.2 Copy the trace.
1.3 Run an AUTO PEAK ID to identify the major peaks.
1.4 Set up for Multiplex. Enter all regions from step 1.3.
Include (min.) O1, C1, F1, Al2, Cl1, Si2. See Fig.1.
1.5 Select 58.50 Pass Energy, 0.1 ev/step, 50ms/step, 800um aperture
and a 5 min acquisition time. See Fig. 2.
1.6 Acquire a Mulitiplex.
1.7 Display the Multiplex file.
1.8 Press AC/PEAK ID.
1.9 Press AC SETUP.
1.10 Select the Area mode.
1.1.1 Select the left and right endpoint for each Region.
112 PressACTABLE. 7
1.13 Print out the Atomic Concentration Table and 1000-0 Trace.
1.14 Check the atomic concentrations of all regions and refer to COD 550

for acceptable limits.
1.15 Label and file all traces and tables in the System logbook,
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Fig.1
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H
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Acquisition window
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¥l Sueeps
Fig. 2
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0.0 REFERENCE DOCUMENTS
0.1 620939 5500 SYSTEM MANUAL
0.2 617636 04-035 MICROSCOPE MANUAL

1.0 SYSTEM DATA ACQUISITION
1.1 EMS Voltage setup
1.1.1 Enter the Electron Multiplier Voltage menu and position the

cursor on the “plateau” as shown:
CLECTRE RO L LR VI Tt

Energy (eV) :
Reso ution SURY IIIQ HRES
Pass Energy (eV)
EMS Lower Limit
EMS Upper Limit
Multiplier Voltage

-+
.

(Increments of 10 volts) 3493 :
M Bias Voltage (volts) apaq 1

M T
46 7

e 1 T
B3Y T +
1848 T +

Kc/s b2
1.1.2 Make a copy of the EMS curve and file it in the system logbook.
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1.1 Focal Point and Spot Size Acqusition
1.1.1 Mount the slotted silver sample on to a recessed sample
mount. Ensure copper clips have been removed. Load this
sample into the system.
Note: Ensure that the slots are parallel to the Y-axis. f
1.1.2 Lightly sputter clean the slotted sample.
1.1.3 Ensure that the Minimum Area mode has been selected in
the Hardware Configuration menu and that the 400um
aperture has been selected.
1.1.4  Enter the Analyzer/Detector Paramenters menu through the
“hidden” key. Type in the lens constants for apertures 4 and 5 as
follows:

vna ljzersletector Paranate . )

N Oetector Single Channel Position Sensitive Fad il Chinwne |
h | Inbut lens Standard Extended Omni Focus Omni Focus A Omni Focus II (IINNINIEENNN
Bl Onni Focus lens area Small Large Hivinn
5§ Aperture 1 2 3 g 5
BN 1SS scattering angle (Deg) : [EINE

WARNING!!! For service use only. Do not change.
- Jrass Encrag eV
1y | c2b = 2/
| c2c = I
i | c3c =
Il Resolution N
cl = .
1| €2 = .
n | c3 = .
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1.1.5 Set the X-ray source for Mg at 400W, 15KV.

1.1.6 Vertically position the sample mount so that the sample
surface is on the same plane as the harizontal machine mark
on the inside of the test chamber. Adjust the X and Y axis on
the 10-325 stage so that the sample is somewhat centered
under the lens.

1.1.7 While acquring data in the Align menu ( select whatever
parameters are convienent), Refresh Aquire, with the lens set
for the 400um aperture, move the sample in the X direction
until the silver peaks are a minimum. Move the sample back
until the silver peak drops off again. The first slot now has
been located.

1.1.8 Focus and align the microscope to that slot. Move the

sample in the Y direction along that slot and find the end
of that slot. Realign the crosshairs of the microscope to
that position.

1.1.9 Reposition the sample to the middle of the largest siot.
Adjust the X,Y and Z so that the counts are zero.

1.1.10 Change the lens aperture to 150um and move to the
middie slot. The counts again shouid be very close to zero.

1.1.11 Realign the microscope if needed. Note the counts on
silver and be sure that the X-ray source is aligned to

maximum counts, then move to the smallest slot. The
goal is to get about one third of the counts in the slot
than on the silver.

1.1.12 Check that the microscope is aligned -at this point.
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1.1.13

1.1.14

1.1.15

1.1.16
1.1.17

Exit the Align menu and set up a Survey starting at a
binding energy Lower Limit of 362ev and a rangs of 18ev.
Select a Pass Energy of 23.5, 100ms/step and 0.025
ev/step. The number of cycles is not critical from slot to
slot, but the acquisition time outside the slot and inside
the slot should be equal.

Acquire data outside the slot and inside the slot for
each of the following:

small slot 150um aperture #2
middle slot 400um aperture #3
large slot 800um aperture #4

Display the data and find the area under the curve in
terms of counts in the data massage menu. The requirement
is that the (area in slot)/(area out of slot) is less than
or equal to 0.32.

Print/plot a hardcopy of each and save the data.

If the specs cannot be met, try to realign the sample to
the analysis area. The X, Y and Z axis of the stage can be
adjusted to meet the specs. Once the spec is met, fine
tune the microscope to the center hole with the conditions
set for the .15 mm aperture. Move the stage X and Y for
minimum counts in the center hole. Adjust the microscope
focus and telescoping as needed without moving the stage.
Determining the spot size is finding the focal point of
the analyzer where the rest of the data will be taken .
When loading another sample, the Z axis will be used to
focus the sample and the X and Y used to align to the
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crosshairs to ensure the same analysis area.
1.1.0  Analysis Area Calculation(Scanning stage)

1.1.1 Load the slotted sample onto the stage and ensure that the
slots are aligned on the Y-axis.

1.1.2 Perform the spot size measurement procedure per the 5600
Checkout procedure as a starting point.

1.1.3 Enter the ESCA Line menu and setup the following parameters
using the 75um aperture:

i Settings N

eu e
) cquisition Mode Unscanned

agion selection

E Jc lewent tand i |

uyisition windou
ch Louwer limit (eV)
5 Range . (eV)
Upper linit (eV)

aalysis windou
Louwer Limit (ev) B
Range (eV) B
Upper linit (e¥) :

fll Resoiution
eV/Step
Time/Step  (ms)
Pass energy (eV)

] Sueeps
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1.1.4 Perform the line scan on the 1100um slit.

1.1.5 Enter the Stage Control menu and do a Refresh Acquire.

1.1.6 Do a 200um scan for the 75um aperture. The intent is to locate
the point where the counts go from max to min and use this as
the middle of the scan.

1.1.7 Setup the scan for the proper length in the Stage Centrol menu.

1.1.8 Enter the ESCA Line menu and set the resolution to 2 to check
for proper scan length. Then increase the Resolution to 16 for
the final line scan.

1.1.9 The Analysis area is calculated by entering the Expand menu
and setting the upper and lower cursors to the 84 and 16 points
on the line scan and then moving the left and right cursors to
the point on the curve where these cursors intersect the curve.

1.1.10 The difference between the micron markers is the analysis
area. See Fig. 1A,

urrent | INNKECIUTE
a mmm Centered [ANHIDR
fset rrom sample position) :
X Offset , - L2
Y Offset i
Theta Offset

Resolution . :
2 4 8 64 128

-RAY source

2 X-RAY anode [{m BOTH Standard REF M Al Monochromated fllament 1
Al Standard . BOTH Standard REF A Al Monochromated fllament 2

Anode 1 Pouer (u)
fAnode 2 Pouer (u)

I | obpe-s

Filament 1 Power (u)
Filament 2 Pouer ()
X-RAY voltage

T8 Peak measurement use [IKED

Neutraliizer Off

Take off angie (Deq) M
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1.2 Analyzer Data

1.2.1 Setup:
1.2.1.1 Load a silver sample into the system and position it to

the focal point of the analyzer.

1.2.1.2 Set the lens to the 400um(#3) aperture and select for an
Survey with parameters of 380 ev and a Range of 25 and the
Pass Energy of 11.56.

1.2.1.3 After the Survey is complete, set the right and left
endpoints, range and background values.

1.2.1.4 Note the Signal-to-Background Ratio value in the
HeighttFWHM Setup Menu.

1.2.1.5 Adjust the Amp/Disc box pot approx. 1/2 turn in either
direction. o )

1.2.1.6 Take another Survey and recheck the Signai-to-Background
Ratio value. Readjust the Amp/Disc box pot as necessary until
the optimum value is attained.

1.2.1.7 Remove the cover from the Amp/Discriminator box and
measure the Threshold voltage across the test points. Note this
value on the EMS trace that is filed in the system logbook.

1.2.2 New Data Acquisition
1.2.2.1 Acquire the data by running a Multiplex set up per Fig. 1 and
Table 1.
1.2.2.2 Set the Background Energy{(Node H) to 365.7 with a Range of
0.4v.
1.2.2.3 Set the Noise Energy(Node G) to same as above,
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RCYANG
Note: 1.2.6.1-.2 give values to allow exit from the Setup ~< (7
menu only. The values for the S/B and Peak-to-Noise : -
G S57S

Ratios are not meaningful with this range.
1.2.2.4 Set the Upper and Lower endpoints for each region in the
Heigh FWHM Setup menu as follows:
Right Endpoint(Node E): All P.E.'s, all apertures - 366.5 ev
Left Endpoint(Node B): 2.95-23.5 P.E.'s, all aperutres -
371.275 ev
Left Endpoint: 58.7 P.E., all apertures - 371.25 ev
1.2.2.5 After the Multplex has been completed, do an 11 point
smooth on each region in the multiplex.
1.2.2.6 Enter the Height/FWHM menu for each region of the
multiplex to print out each data point.
1.2.2.7 Plot all the Eull Width at Half Maximum and Peak Height
from the Height/FWHM Summary printout points to draw
the curves on the appropriate spec data sheet. See Fig. 2.
1.3 Copper Data
1.3.1 The Cu data may be run in any of the apertures except the
largest because the count rate is too high (typically
800um).
1.3.2 Acquire a Survey with a range of 1000-0 and a Pass Energy:
of 58.7. See Fig. 3.
1.3.3 Save a hardcopy of the Survey.
1.3.4 Set up a Multiplex using a 23.5 Pass energy per Fig.3: Cui, Cu3
and Eﬂé- Save a hardcopy of each region.
1.3.5 Check each peak using the cursor. The peaks should be :
75.13 +/- 0.1 for Cu1
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334,94 +/- 0.1 for Cu3
> ®
< > 932.66 +/- 0.1 for Cud
{J)’ 1.3.6 If the peaks are not within the tolerance listed, return the
\}70 Retard Supply board to the Electronics call area for re-cal.
WO warmse lin Q59 (7
TABLE 1 -
Standard Source
PASS ENERGY: % 585 11.75 23.5 58.7
Aperture 1 24.10 20.08 10.04 0.82 Minutes
'?% (O S0 ¢S
75um 6 50 25 20 Sweeps
Apert 2. 6.03 2.41 1,21 0.12 ‘ 7N
perture 8¢ 2 L ‘é Vor
150um 15 6 3 Loew \—>>
Aperture 3 : 0.40 0.40 0.40 0.04 N
: g 5 S Z 2 et A
400um 1 1 1 1 Do @
Aperture 4 g 40 0.40 0.40 0.04 .
rd z 2
800um 1 1 1 1 b
Aperture 5 : 0.40 0.40 0.40 0.04 .
T T e T
Slit 1 1 1 1 .
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FIG.1

Current

Acquisition tine (Min)
E X-RAY anode [CESIENLCET BOTH Standard REF Mg Al Monochrom
- Al Standard BOTH Standard REF Al Al Monochrom
fAnode 1 @ Power (u)

finode 2 Pouer (u) Neutralizer
Filament 1 Pouwer {(u)
Filament 2 [} Pouer (uw)

X-RAY voitage
Take off angle (Deg) 15

FIG. 2

-1 lenane: data3g

Signal BacKqround Ratio: Esilelie on S
Peak (v iqght To Holze Fatio: RPALRERSHE n P ec

(i Lounts
Lett Endpoint: 371,21 32495
Right Fripnint: 366.525 2 ————— 32683
Peall 1h-ight: 368.3285 2 e 292937
Signigl at Peak: 368.325 2 - 325549 :
qrouneds 365, 750 0.500 32201 322010
365.750 0.500 143 1430




5600 SYSTEM CHECKOUT PROCEDURE
ESCA
OPERATION NO: 11.0 SHEET 12 OF 12 ISSUE NO : 14 fm?

FIG. 3
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0.0 REFERENCE DOCUMENTS
0.1 620939 5600 SYSTEM MANUAL F

1.0 X-RAY SOURCE DATA

1.1 Select the appropriate X-ray Source Data Sheet.

Note: the following procedure will use the Mg/Al anode as an
example, but it can apply to any of the other optional anodes.

1.2 The sample used must be clean Al.

1.3 Select the 800um aperture, Pass Energy of 83.9and 1ev/step. See
Fig.1.

1.4 Set the X-ray source for anode 1 at 15KV and 400W.

1.5 Take a Survey from QOev with a range of 1000ev.

1.6 Set up for a Multiplex as follows: ;!

Region MgEv Al Ev Bange Sweeps _
1 64.0 64 20 2
2 7927 1025 20 2 -
3 387.9 6209 20 2
4 169.0  297.0 20 2

Acquire for 5 minutes.

1.7 Measure the counts above background for the O, ghost peak at 802.7ev.
The Cu ghost at 387.9ev and the Al crosstalk at -159.0ev.

1.8 Calculate the percentage of these counts compared to Al. Compare
these figures to the table on the spec sheet. The numbers should
be less than or equal to those in the table.
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1.9 Change the X-ray source to anode 2 and repeat steps1.5 - 1.8. Keep in
in mind that different peaks are now being referenced and change

Multipl ordingly. See Fig.2. B
{ N :
1.10 If the O, ghost peak_is (high, this is a good indication that an oxide

ayer has formed on the anode and must be corrected. If the Cu ghost
) is [h_i_g_flithis is a good indication that there are holes in the anode
gi‘g& Q""%&ting exposing the base metal. If there is a large amount of
i\)(f’cb crosstalk from the other anode, this is an indication that either the
filament is too high or not aligned, or the fence between the anodes
has material from the anode on it. Both of these conditions are
unacceptable.
1.11 Take a trace from 1000 - Qev in the dual anode mode referenced to
the anode with the highest primary photon energy. In this case, it )
would be Al
1.12 Complete the data sheet. See Fig.3 for the complete list of anode
types and specs for each.

5 @Q@Toj\\c;\ AL abhec Mo,
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FIG. 3

Ghost B.E. with Al 2p at 74 ev B.E. referenced to First primary Anode
photon energy

| Photon lh v (ev) | |Ghost peaks | Peak | Spec. |
|Energies | flon Al2p (74ev)|Position |Percent | .
f ; igprimary/ghost g ; ;

Mg Ka | 1253.6+ | |Mg/cu |7 397.9 |} 4.0%]

A3 Ka | 1486.8” 27%%  ||alycu | 630.9 | 4.0%]

|81 Ka | 1739.6 | |Al/0 | 1035.7 | 10.0%|

1Zr La |  2042.4 | {Mg/0 " |  802.7 | 5.0%]

jAu Ma | 2122.9 |si/0 { 1288.7 | 26,0%|

|Ag La | 2984.3 | 12¢/0 | 1591.5 | 100,0%]

|Ti Ka { 4510.9 | |Auw/0 | 1672.0 | 166,0%|

| | | Ag/0 | 2533.4 | 250.0%]

] | jjTi/0 [ 4060.0 [ 1000.0%]

——1 = it 3ttt 3t ——t—1 ===== = 13t I
;crosstalk | Peak | Spec. | |Crosstalk | Peak | Spec. ! |
| Peaks | position |Percent | |]Peaks |Position |Percent | /
}primary/ghost :’F{~23314-{<q i{primary/ghost f { }
Mg/AL |7 =159.0 | 2,00%]| |Al/Mg {~ 307.0 | 8.0%|
|Mg/si | =-412.0 | 0.76%[|Si/Mg | 560.0 | 21.0%]|
IMg/2r | =714.8 | 0.20%] [ 2r/Mg | 862.8 | 80.0%]|
|Mg/Au | =795.3 | 0.12%] | Au/Mg | 943.3 | 135.0%]
|Mg/Ag | -1656.7 | 0.08%| | Ag/Mg | 1804.7 | 200.0%] |-
[Mg/Ti [ -3183.3 | 0.02%| | Ti/Mg - | 3331.3 | 800.0%|
|Al/si [ =179.0 | 1.52%] |8i/AL | 327.0 | 10.5%]
|AY/2Zr | -481.8 | 0.40%| |2r/Al | 629.8 | 40.0%|
|Al/Au | ~562,3 | 0.24%) [Au/al | 710.3 | 67.0%|
|Al/Ag | -1423.7 | 0.16%] |Ag/Al | 1571.7 | 100.0%|
1Al/Ti | =-2950.3 | 0.04%| [Ti/AL | 3098.3 | 400.0%]|

The 15% element denotes primary anode being run & the 2™ element is the
ghost or crosstalk peak (see example)

Mg/5i The Mg anode is the one that is being run cnd you are looking for
the S8i crosstalk peak.
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0.0  REFERENCEDOCUMENTS
0.1 617922 10-420 MONOCHROMATOR
0.2 617699 MANUAL, 10-420 MONOCHROMATOR

1.0 10-410 Alignment Procedure

1.1 Ensure that the.microscope is aligned to the focal point of the
analyzer and the ion gun and the neutralizer are aligned before
aligning the monochromator.

1.2 Select the minimum area mode and the largest lens aperture (slit).

1.3 Position a clean, flat phosophor/silver specimen at the focal point of
the analyzer.

1.4 Attain 250 watts at 14KV from the 22-040.

1.5 Image the phosphor sample on the TV by using the X alignment adjust
on both the 10-420 and 10-600.

1.6 Once the x-ray spot on the phosphor sample is found, adjust the
crystal Z, Y and X and the 10-600 source X and Y until the spot is at
the focal point of the analyzer and the sharpest blue spot is achieved
on the screen.

1.7 Move the stage horizontally to the silver sample to check for
reasonable target current.

1.8 Do a Refresh Acquire and check for a reasonable count rate.

1.9 Close the 10-420 shutter and sputter clean the silver sample.

1.10 Set the 10-360 aperture to 0.80 and open the 10-420 shutter.

1.11 Do a Refresh Acquire and adjust the 10-420 X and Y for maximum
counts.

1.12 Enter the Set Up Align menu. Choose the Ag3D5/2 region and the
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1.14

1.15

1.16

1.17

1.18

1.19

1.20

energy region from 370 to 366 ev.

Take data with the standard source Al side and note where the Ag
lines are falling with the Al x-rays.

Select the 10-600 source and Refresh /Acquire and start an
acquisition.

Maximize the counts in the acquisition and the current being read on
the picoammeter. When the maximum counts and maximum current
are achieved together, the 10-420 has been focussed correctly.

As the crystal Y micrometer at the top of the 10-420 is moved, the
light is brought to shine on the focal point of the analyzer,
increasing the count rate.

Maximize the count rate by moving the 10-420 crystals and the 10-
560 source onto the Roland circle.

While adjusting the crystal tilt and monitoring the count rate on the
computer, monitor the photocurrent to the sample. When the
maximum count rate has been achieved, maximize the target current
by adjusting the 10-600 source Y. This will change the count rate
slightly. It will be necessary to iterate between the crystal Y and
the source Y o miaximize both the count rate and the target current
at the same point. When this is attained, the focus of the 10-420 at
that crystal setting has been acheived.

Check the resolution by taking a su f 4, lowest

ev/step and tilt the sample ° (20° toward the analyzer from

horizontal).

Redisplay the data and determine the resolution by entering the
Height Full-Width Half Max Set Up menu.

-
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1.21

1.22

1.23

LX\J’U 1.24
\

v
B, ol

Once the best FWHM and count rate at this crystal position have been
determined, adjust the Z position of the 10-420 crystals either up
or down sightly with this micrometer.

Use the crystal Y and the source Y micrometers to remaximize the
photocurrent and the count rate at this new crystal position.
Redetermine the FWHM. If the FWHM is better than the previous
reading, continue moving the Z postion in the same direction until a
maximum is found. However, if the FWHM is worse than the previous
reading, move the Z position in the opposite direction until a
maximum is found. This is an iterative process which will generate
a curve of FWHM versus Z position. From this curve the focal plane of
the crystals can be determined and the crystals set accordingly.
Acquire data at 400W for each of the aperture curves on

the Data sheet for 10-420 with the 10-600. Set up the number of
sweeps for the Multiplex as shown in Table 1.

,b’\

TABLE 1
-10-420Q_ Source

PASS ENERGY:295 585 11.75 23.5 58.7 93.7

Aperture 1:
75um
Aperture 2
150um
Aperture 3
400um

- - - - - - Minutes

66 52 36 22 12 9 Sweeps
: 9 7 5 3 - . PN

33 26 18 11 6 4 DS wew P3
4 3 2 - - - Mo

14 11 7 4 3 2 Cwrewps
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Aperture 4 : 1(.5 % 5 5
800um 5 3 2 2
Aperture 5. 1.5 1 - -
Slit 2 1 1 1 1
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0.0 REFERENCE DOCUMENTS
0.1 617663 MODEL 04-090 NEUTRALIZER MANUAL

1.0 Specimen Neutralization
1.1 After the software is loaded, press the HARDWARE CONFIG function i

in the System Control Command Bank to display the hardware
configuration menu. Set the Neutralizer Type to 04-090.

1.2 Press the ALN function key to display the ESCA alignment menu.

The operator can change the following neutralizer parameters in
the alignment menu: NEUTRALIZER, EMISSION CONTROL, ELECTRON
ENERGY and EXTRACTION ENERGY.

1.3 Address Align routine, turn on the neutralizer with the following
parameters: Kinetic Energy = 1.5V, Emission = 25. Allow 1 hour for
the optics to stabilize.

1.4 The microscope and monochromator must have been previously
calibrated before this procedure is performed.

1.5 Introduce a PET film sample under a mask with a 5mm diameter
hole (under the moly mask) at the center of the sample holder.

1.6 With the sample tilt at 65-70°, position the sample so that the
center of the masked area is at the focal point of the analyzer.

1.7 Select the 400um diameter analysis area.

1.8 Set up the Alignment menu for initial alignment per Fig. 1.

1.9 Set the X-ray source power to 200W and start at 1 uA target current
with no bias. If this does not provide enough neutralization, increase
the Elec. Energy by 1 or as necessary and adjust the Emission to
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1

1

10

11

1.12

b mdh wdh A

a3

14
.15

.16
17
.18
.19

move the peak position.
Turn on the monochromator x-ray source and begin a Refresh
Acquire. The carbon 1s spectrum should be visible.
Make a final adjustment of the y or z sample position to maximize
the counts/sec. Note the micrometer settings.
Adjust the deflection controls to minimize the apparent C1s
binding energy. (that is, shift the C1s peak as far as possible)
Make a final small adjustment of the deflection controls, kinstic
energy and emission for best visual separation of C1s peaks.
Note: Continuous irradiation of the PET sample with x-rays
for more than 15-20 minutes permanently changes the
sample surface compostion. It is therefore necessary to
introduce a fresh PET sample when trying to achieve the
FWHM specification of 0.80eV,
Set the ESCA SURVEY mode per Fig. 2 and set the X-ray source
power to 14.5KV,
Acquire the C1s spectrum and do an 11 point smooth.
Select the Curve Fit menu and Curve Fit Setup, then Gaussian-
Lorenzian.

Select the Band menu and fit the lowest peak for the best curve fit.

Add a Band and fit the next highest peak.

Finally, add the last Band and fit the C1s peak.

Press the Curve Fit key and with optimum neutralization on a fresh
sample, the highest binding energy peak must exhibit a

FWHM <= 0.80eV. See Fig. 3.
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2.0 Neutralizer Total Current procedure

2.1

2.2
2.3

2.4

Ensure that a metal sample has been loaded and is positioned flat on
the stage.

Ensure that the x-ray source is off.

Adjust the Electron Energy and neutralizer deflection controls for
maximum current to the sample.

The specification is => 50uA target current.
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0.0 REFERENCE DOCUMENTS
0.1 620939 5600 SYSTEM MANUAL

1.0 1SS Procedure
1.1 Operating conditions
1.1.1 Prealign the ion gun to the analysis position using the Faraday
cup sample.
1.1.2 Use the Small or Large Area modses, not the Minimum area
mode and the Slit, aperture 5.
1.1.3 Enter a beam voltage in the lon Gun Set Up menu.
1.1.4 Neutralizer Setup ( polymers and insulators only):
le = 21, Elect Energy <=5, Ib ~= 1uA,
1.1.5 Select the largest Pass Energy in the Resolution Tables.
1.1.6 Set Vmult = 2300v and Vbias = 200v.
CAUTION: HIGH BEAM CURRENTS WILL DESTROY CHANNEL PLATES.
ENSURE THAT THE BEAM CURRENT IS LESS THAN 250 nA.

ALSO: ENSURE THAT THE INITIAL OPERATING VALUES ARE RE-ENTERD WHEN
1SS OPERATION HAS BEEN COMPLETED.

1.1.7 All target measurements are made using the 90V bias on a
conductive surface.
1.1.8 Tilt the sample to 70° for best sensitivity.
1.1.9 Ensure that the electron gun is off.
1.2 04-303 lon Gun Setup
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1.2.1 Set the lonization Voltage switch on the rear of the 11-065 to
the 120v position.
1.2.2 Set the Emission Current to 2.0 mA.
1.2.3 Set the Beam Voltage to:
1KV for Ag (metals)
2KV for PET (insulators)
1.2.4 Set the Condensor = 4 - 4,8 and Objective - 10-100 nA.
1.2.5 Adjust the gas to obtain a beam current 10-100nA,
Note: this measured with the 90V bias.
1.2.6 For Ag (metals} and PET (insulators) use 3Hs.

1.3 Metals Spec Data

1.3.1 For Ag, refer to Fig.1 for the range to use in Survey or Align.

1.3.2 Select a P.E. = 375.7ev, 0.4 ev/step and 20 ms/step; no
raster.

1.3.3 The Small Area mode will give the best count rate, while the
Large Area mode will give the best resolution.

1.3.4 Place the sample in the flat position and sputter clean

before running the specs.

1.3.5 Use the Align routine to position the ion gun for best counts.
Use the position knobs on the 11-065. Adjust the Beam volatge
on the 11-065 so that the Ag peak is at 0.810.

1.3.6 Ensure that the sample is tilted to 70° for best count rate.

1.3.7 Acquire Survey to verify the highest counts/nA. Peak width
(FWHM) does not need to be checked here.

1.3.8 Print hardcopies of the survey and file in the logbook.
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1.4 Insulator Spec Data

1.4.1 lon Gun setup: Vb=2kV, le=2mA, ev/step=0.8,Ib~100-200nA
and a 1.5 X 1.5 raster size.

1.4.2 Set the 11-065 to Remote to ensure that the ion gun is only on
during the analysis to reduce sample damage.

1.4.3 Position a clean, fresh PET sample in the system.

1.4.4 Set the stage for a 70° tilt angle.

1.4.5 Acquire Survey to verify the highest counts/nA on C and O.
Peak width (FWHM) does not need to be checked here.

1.4.6 Do an 11 point smooth on the data.
Note: The oxygen peak will disappear if the PET is sputtered for
too long. If so, it will be necessary to move to a fresh area on
the sample. Because {SS is surface sensitive, these peaks might
not be properly observed on the first few scans due to mono

layers of air.
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backplate and gear bracket.

1.3.5 Loosen the clamp on the driveshaft gear and rotate the
shaft so that the motor can be mounted without moving the
stage position.

1.3.86 Tighten the clamp and reinstall parts.

1.3.7 Pull the intro probe out.

1.4 X-Axis Motor Alignment |

1.4.1 Start with the X-axis. Set the Y and Z-axis to 0° in the Stage
Control menu.

1.4.2 Rotate the X-axis rotary FCW, then back it out 1 complete turn.

1.4.3 Set the X-position to -8.03 (limit} in the Stage Control menu,
Check that the stage moves to the [imit.

1.4.4 Install the motor onto the stage.

1.4.5 Set the X-position to 25.76 (limit) in the Stage Control menu,
Check that the stage moves to the limit.

1.4.6 Set the X-axis to 0°.

1.5 Y-axis Motor Alignment

1.5.1 Ensure that the X and Z-axis are set to 0° in the Stage
Control menu. '

1.5.2 Rotate the Y-axis rotary FCW, then back it out 1 complete turn.

1.5.3 Set the Y-position to -12.8 (limit) in the Stage Control menu.
Check that the stage moves to the limit.

1.5.4 Install the motor onto the stage.

1.5.5 Set the Y-position to 12.81 (limit) in the Stage Controi menu.
Check that the stage moves to tha lin b
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1.5.6 Set the Y-axis to 0°.

1.6 Z-axis Motor Alignment

1.6.1 Dock a 1" flat sample mount onto the stage.

1.8.2 Manually adjust the Z-axis to the focal point of the analyzer.

1.6.3 Install the Z motor onto the stage.

1.6.4 Set the Z-axis to 12.85 (limit) in the Stage Control menu.
Check that the stage moves to the limit. '

1.6.5 Set the Z-axis to -12.8 (limit) in the Stage Control menu.
Check that the stage moves to the limit.

1.7 Sample Dock/Unload Check

1.8

1.7.1 Intro a sample and set the stages motions for the optimum
docking point and record these values from the Stage Control
menu.

1.7.2 Press the Set Dock softkey in the Stage Control menu.

1.7.3 Enter random values for X, Y, Z, tilt and Theta in this menu.

1.7.4 Press the Dock Stage softkey.

1.7.5 Intro the sample again and verify ease of docking of the
sample to the stage.

1.7.6 Press the Unload Stage softkey in the Stage Control menu.

1.7.7 Check that the sample can easily be removed from the stage
when the probe is retractsed.

1.7.8 Press the Load Stage softkey and verify that the sample can
easily be docked and remains on the stage when the probe is
retracted.

ESCA Map
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1.8.1

Ensure that ESCA/SIMS S/W is loaded, otherwise the map will

not be displayed.

1.8.2 Ensure that the motors are setup per steps 1.3-1.6.

1.8.3 Move the sample with the motor control to the area to be
mapped. (A sample with good contrast should be used.)

1.8.4 Enter the Map Setup menu.

1.8.5 Type in the proper element name.

1.8.6 Select 1 sweep and the Scanned mode.

1.8.7 In the next page of the menu, select Centered and
approximately 2mm size.

1.8.8 Select Traverse Map to verify the actual limits of the
map.

1.8.9 Select a Resolution of 16 or 32.

1.8.10 Select the 400um aperture in hardware and S/W and a
P.E. of 58.70ev. |

1.8.11 Enter the Test Acquire menuand select Test Acquire.

1.8.12 Lower the standard x-ray source to maximize the counts.

1.8.13 After the map is complete, select Acq. Display, then
select Map to display the map.
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0.0 REFERENCE DOCUMENTS
0.1 5500 SYSTEM VACUUM ASSEMBLY PROCESS

1.0 System Clean-up
1.1 Electronics Console ltems
1.1.1 Remove all computer components.
1.1.2 Remove the Matrix Recorder if so equipped.
1.1.3 Remove the keyboard tabletop rails.

Note: Ensure that the keyboard screws are installed in the
bottom of the keyboard and the rail screws are installed in
the console for shipping.

1.1.4 Remove the color monitor, swivel arms and post.

1.1.5 Install the retaining bars on the front of the card racks.

1.1.6 Install all front panels and check all electronics units for
front panel screws and washars.

1.7 Remove the air filters from the rear of the console.

.1.8 Straighten up cables in the console as needed.

1.9 Install any cable booting not aiready installed.

.1.10 Remove the console power pigtail and return to Assembly.

.1.11 Retap the power transformer as necessary.

1
1
1
1
1
1.1.12 Bubblewrap the exterior cable bundles.
1.1.13 Wipe down the console panels,

1.1.14 Wipe down the table tops.

1.1.15 Touch up any paint nicks.

1.1.16 Drain the heat exchanger/deionizer and put the water lines

inside the deionizer cabinet for shipment.
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1.2 Vacuum Console ltems
1.2.0 Ensure that the monochromator crystals are removed are

wrapped and seaied in the shipping suitcase.

1.2.1 Remove the RGA head if still installed.

1.2.2 Remove the 06-800 SIMS analyzer and quadrupole if installed
on port number 8.

1.2.3 Drain the turbo oil from the turbo. ‘

1.2.4 Remove any loaner turbos, if so equipped, and return to
Assembly. Install the turbo shipping bracket.

1.2.5 Install all shipping brackets, intro cover clamp and UHV intro
magnet jock as reguired.

1.2.6 Instali any missing nuts/washers for X-Y adjustments on
optics units. }

1.2.7 Drain the console air mounts. ‘

1.2.8 Blow out all water from both the standard and the 10-410 x-
ray sources.

1.2.9 Tighten down the floating platform shipping bolts.

1.2.10 Check that all aprons are in place and installed properly.

1.2.11 Remove the AVC remote box. Roll up the ribbon cable and
secure inside the console.

1.2.12 Install the manual control cover on the Autovalve Control.

1.2.13 Ensure that the console leveling studs are run up.

1.2.14 Crimp the lugs on the vacuum console power cabe.

1.2.15 Attach ali side panels.

1.2.16 Install the table top.

1.2.17 Wipe down the chamber, side panels and table top.
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1.2.18 Blank off the turbo foreline manifold with the appropriate
hardware.
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See attached
data sheets

C. X-Ray Source Data:
sputter-cleaned

D. Jon Source

1. 04-303 lon Gun :
Sample: Faraday cup, 45°

PHYSICAL ELECTRONICS Specification Compliance Test
Sheet 1 of 2 Model 5600 Rev 6 3-11-92
ESCA
Job No, 10-360 S/N
Customer Date
Checked By
TEST NO. DESCRIPTION FILE NO, MEASUREMENT LIMIT
! |
A. Microscope Alignment: | {
Slotted Sample | }
i I
1. 0.075 mil Aperture{for scanning 10-325) | %o | =< 32%
! I
1. 0.15 mil Aperture ] % | =< 32%
| {
2. 0.4 mil Aperture | % | =< 32%
i |
3. 0.8 mil Aperture | % |=<32%
{ |
B. Resolution vs Counts | See attached |
| data sheets |
| I
C. Linearity Check on clean Copper: i |
} |
[ |
1. Cu3pg,, peak [ ev | 75.13 +/- 0.1
! |
2. CulL3yypeak [ ev | 334.95 +/- 0.1
| J
3. Cu2p,,, peak | ev | 932,67 +/- 0.1
! |
| I
I i
| |
I !
| (
l |
i {
l [
! l
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PHYSICAL ELECTRONICS Specification Compliance Test
Sheet 2 of 2 Model 5600 Rev & 3-11-92
TEST NO. DESCRIPTION FILE NO. MEASUREMENT LIMIT

Current measured w/ 90V bias

04-303 Conditions: Vb=5KV
le=25mA

System Pressure _X1o(-_) T

(Difterential Pumping Option only) -
uA

Maximum Beam Current

|
|
I
I
|
I
I
I
|
I
I
E. ISS Data l
:04-303 1G and 80-366 Analyzer Cntl with |

90V bias |

1. Ag Peak Sensitivity I
1KV 3He, no raster i

2. 02 Peak Sensitivity on PET |
2KV 3He, with 1.5X1.5 mm raster i

|

|

I

|

I

I

I

cps/5nA | =>.5Kcps/SnA

F. Yacuum Performance

1. System Pressure with probe

withdrawn and all filaments off. <=5 X10(-10)T

I
I
|
|
I
| <
|
|
| =
I
I
I
|
I
I
I =
I
I
I
|
1I
_10X(-_) T |
|
|

G. This Spaecification Compliance Test Shest is based on :
11-1-91 Performance, Engineering and Environmental Spec

PHI 5600 MULTITECHNIQUE SYSTEMS PN 615163 Rev A

>50Kcps/nA -

)



