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Chapter 1 -- Safety

— Safety

General Safety Information

Operators and service personnel must be aware of all hazards associated with this system. They must know how to
recognize and avoid dangerous and potentially dangerous situations. Improper or careless operation of the CDE
ResMap Four Point Probe Resistivity Mapping System can have serious consequences. Service and maintenance of
this system must be conducted by trained personnel. Every service person must read and thoroughly understand this
manual before installing or servicing the system. All warnings and cautions should be read carefully and strictly
observed.

The CDE ResMap Four Point Probe Resistivity Mapping System meets SEMI S2 requirements and follows the
SECS equipment design checklist to mitigate ergonomic risks when applicable. All electrical components and
wiring are designed to conform to electrical codesin effect at the time of assembly.

The CDE ResMap system isametrology tool. It does not involve chemicals or environmental hazardous materials,
ionizing or non-ionizing radiation, laser products, hot surfaces or fire hazardous systems. It is cord connected
equipment, which may be unplugged for a Lockout/Tagout (LOTO) procedure. The ResMap system consists of the
ResMap mapping unit and the computer processor unit with interfaces, including monitor, keyboard, mouse and
printer. Seethe ResMap Service Manual for adescription of the facilities involved.

The ResMap system has an “Emergency Off” (EMO) circuit which, when activated, places the equipment into a safe
shutdown condition. The red EMO switch is mounted over ayellow background for easy visibility. Software checks
areincluded in the system to detect improper operation, alert the operator, and interlock moving faults and/or
operation sequencing faults. Always keep hands away from moving parts.

Hazard warning labels for hazards associated with electrical shock and moving parts or pinch points asillustrated in
the next section are posted on the ResMap system to call attention to potential dangers.

Hazard Warning L abels
Shown below are examples of the hazard warning labels posted on the ResMap system.

These |labels are defined in Semi 13 asfollows:
“Caution” -- Indicated a potentially hazardous situation which, if not avoided, may result in minor or
moderate injury.
“Warning” — Indicates a potentially hazardous situation which, if not avoided, could result in death or
seriousinjury.
“Danger” -- Indicates an imminently hazardous situation which, if not avoided, could result in death or
seriousinjury

All CDE ResMap hazards arein the“ Caution” category.
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Safety Instructions

Follow these safeguar ds when working on any CDE ResM ap system
Familiarize yourself with the location of the emergency OFF (EMO) button on the system before working with the
system. The red switch is mounted over ayellow background and islocated at the front of the ResMap mapping
unit.

Identify and observe all safety labels for electrical hazards and mechanical hazards on the system.

Ensure all the equipment and accessory electrical units are grounded to facility ground.

Use extreme caution whenever a shock hazard is present. Asasafety precaution, always expect a hazardous voltage
in an unknown circuit before measuring. Never connect or disconnect any cable or connections while power is

applied to the component to which they are attached.

Do not operate any electrical component without its covers or panelsinstalled. Only qualified persons aware of the
electrical hazards should perform maintenance and troubleshooting.

Do not bypass electrical interlock or safety devices unless specifically required within a procedure and with proper
training in such a procedure.

Be extremely careful when working around any parts that may move expectedly or unexpectedly, such as robot
blade, stage, FOUP door, etc. Never get into the path of moving parts on the system during operation. In the case of
incident causing potentia injury, push the EMO button to activate the shutdown of the equipment.

Make sure the system is properly secured at itslocation based on your facility design and reasonably leveled during
installation prior to operation.
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The location and height of monitor display can be chosen and optimized by the user. It isrecommended to bein the
range of 52”-58" (130 - 150 cm) as measured from the floor to the center of screen.

During any emergency, push the EMO button to activate the shutdown of the equipment and follow the emergency
procedures and instructions from thelead person in your area.

Adequate access and clear ance requirements:
At lease 36" (91 cm) front to back clearance and 30" (76 cm) shoulder clearanceis needed in front of all electrical
enclosures or where electrical work isto be performed.

Electrical Inlet to CDE ResMap:

Electrical inlet with at least 4 receptacles must be provided. These receptacles must have on-off switch and circuit
breaker isrequired to be UL 489 listed (or equivalent) and have aminimum 5,000 AIC rating. Thetota current is
10Amp for 115VAC or 5Amp for 230VAC.

Main Electrical Disconnect
The cord and plug isthe main electrical disconnect. The plug should beinstalled at a height between 0.6 m and 1.9
m (24" and 75”). The plug should beinstalled whereit is plainly visibleto the operator and easily accessible.

SEMI S8 SESC Checklist:
Height of the cassette |oad position to be between 35" and 40" (89 cm and 102 cm). Sincethe CDE ResMap 168is
atable-top system. Itsload height to thetabletop is8” (20cm). The table height should be set accordingly.

The height of the monitor isto be 58" and 52" (147 cm and 132 cm) for viewing in the standing position.
The height of the mouse and keyboard isto be 40" and 38" (102 cm and 96 cm).

The height of the EM O button should be located between 33" and 64.5” (84 cm and 164 cm) , note thisis
automatically satisfied if the height of the ResMap is set of proper height table top above.

Turn On and Turn Off the ResM ap system:

To turn of the ResMap system, simply power up the computer [push in Green power switch located in front of the
computer) and the ResMap (push in the green power on button). The computer will automatically launch the
ResMap software (turn key).

To turn off the ResMap system: Y ou should (but not necessary) shut down the computer by clicking: start +
Turn O f Conputer + Shut Down. Turn off the ResMap by pushing the Off [Red O] button, the motor
power take about 2 seconds to bleed off the stored energy in the capacitor.

The EMO can be activated by pushing in the EMO button. This shuts off the power to the ResMap (hote the
computer and the monitor is not shut of — seethe “ Live after EMO” label). The EMO button will belocked in the
off position. After the emergency has been fixed, re-energize the EMO switch by rotating to the right about Yaturn
and it will pop out and then reenergize the ResMap by pushing the green On button.

To perform repairs, before opening the ResMap skins. Unplug the power input cord to disconnect all live power
into the ResMap. Same istrue for servicing the computer or the monitor.

Facilatization of the ResM ap system:

The electrical inputsto the system needed are 2 standard power input cords (to be provided by the user for his
locality if it is not the same as the US plugs, these plug and cords should be rated at 10A or higher and should be UL
(or equivalent) listed. The cords are plugged into the ResMap (115V 4A or 230V 2A 50/60Hz AC) or the computer
115V 4A or 230V 2A 50/60Hz AC).

The only other facility needed is house vacuum (on the ¥z outer diameter flexible plastic tubing) the vacuum specis
about 0.1 atm or 76 cm of Hg.
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— General Information

I ntroduction

In this chapter, we shall give some background information about Four Point Probe techniques and applications,
probe configurations, thickness and temperature corrections to the measured Rs, the figure of Merit, probe types,
ResMap models, the coordinate systems used in the ResMap, and a useful Windows utility.

What isa Four Point Probe?

A 4 point probe measurement tool is a precision instrument for measuring sheet resistance (or Rs) in a conductive
media (usually athin film for the semiconductor applications). The unit expressed is generally called U/ or ohms
per square. The symbol [J, or square, is not aunit like cn?, it isjust away to express the measure of a sheet or
semi-large (compared with the dimension of a probe) area.
The 4 point probe has 4 pins[#1, 2, 3 & 4] in contact with the conductor sample. Two pins apply a current and the
voltage is measured across the other two pins. For our applications, the 4 pinsarein astraight line with equal
spacing (typicaly 1-mm). The pins are made of metal, typically Tungsten Carbide, with pointed tips. Thetips have
radii of between 401 mto 5001 m (0.0016” t00.0200", or 1.6 to 20 mils). The pinsarelocated in ahousing called a
probe. Itisloaded axialy with springs, with forcestypically of 100g. When the pins are pressed onto the sample,
the spring is compressed so the pins are retracted (pushed) into the housing in order to make a good electrical
contact for measurement. Later, we will show that this contact is very important.
If one induces acurrent | 14 between pins 1 and 4, and measures the resulting voltage V23 between pins 2 and 3,
then the sheet resistanceis

Rs= p/l n2* V23/I14 =4532 V23/|14 (1)
Modern techniques allow measurement of Rsto avery high accuracy (O +0.5%) and very high precision
(Repeatability [0 £0.1%).

Types of M easurements

The 4 point probe measures sheet resistance Rs directly for many applications such asimplant films, metal films,
doped silicon, and epitaxial layers. One either adopts or forces to adopt Rs as the native unit. One can derive other
units such as film thickness w, or bulk resistivity fi from sheet resistance.

Film thickness
The thickness of ametal film cannot usually be measured optically like adielectric film becauseit is, in general, not
transparent to light. The sheet resistance measurement can be used to calculate film thickness. If one assumesthe
film behaves like abulk material (or the electrical and mechanical properties do not change in the film within the
thickness range), then one can express the thickness as
w =f/Rs (2)

wherefiisthe bulk resistivity. Many films, however, do not behave nicely and fi is not uniform within the thickness
of thefilm. If we assume that i decreases as a function of thickness buildup (typical within the first few hundred
Angstroms) then one can express the thickness as X

w=fi Rs 3)
Asan examplefor CVD W film, the thicknessin A can be expressed asw = 1950.1 Rs%%**" (with Rsin W/),
within certain ranges of thickness. Following isatable of commonly used parameters as provided by Sematech,
after much characterization:

Film r¢ b
Ti 3652.99 —0.689
TiN 3233.58 —0.629
W 1950.1 —0.65567
Al 337.17 —0.92041
Cu 479.13 —0.75681
w =r ¢Rs”

In general, people often express Rs as basic measurement unit for metal films. In applicationsfor film removal,
such as etch back or aCMP process, one must first convert the Rs measurement to film thickness before subtracting
to determine the removal rate and uniformity. One cannot subtract pre-Rs from post-Rs directly.
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Bulk resistivity

Other applications of the four point probe are to determine bulk resistivity fi, since fi= Rs* w.

The thickness of adoped bare silicon wafer, w, can be measured mechanically. With this, one can calculate fi from
ameasurement of Rs.

For epi films, one can also determinetheresistivity fi. 1nthiscase, the epi thicknessw istypically measured with an
FTIR typeinstrument.

Probe Configuration: Singlevs. Dual
On page 1 above, we introduced the 4 point probe measurement principle. We have:

Rs= p/l n2* V23/|14 =4.532 V23/|14 (1)
We flow current through pins 1 and 4 and we measure voltage across pins 2 and 3. We call this probe configuration
A. We can aso flow current through pins 1 and 3 and measure voltage across pins 2 and 4. We call this probe
configuration B. We will rewrite equation (1) for the two configurations.

Probe Configuration Rs=V/I

A: RA = V23/|14

B: RB = V24/|13

[1]: Single Configuration: R9[1] =4.532 R,

[2]: Duad Configuration: RY2] ={-14.696 + 25.173 (Rs/Rg) - 7.872(Ra/Rs)’} Ra

Besides acomplicated equation, the dual configuration does offer some advantages aswell as some penalties. These
are summarized in the following table:

Advantage of Single Configuration Advantage of Dual Configuration
Fast Correctsfor pin wobbling
Better Signal to Noise Ratio Can measure closer to sample edge

In general, one should use dual configuration. One should try single configuration in difficult situations, for
example, if thereistoo much noise (low merit), or if you are measuring thick conductors such as slugs or substrates

with w/S > 0.5, where w = the thickness of the conductor and S = the pin spacing of the probe.

Correctionsto Rs

In this section we present thickness and temperature corrections to the measured Rs.
Temperature Compensation
If the temperature is known during measurement, then we can correct the results to another temperature, usually
23°C, using the Temperature Coefficient of Resistivity [TCR]. Theformulaislinear:

r(a23°C)=r(attempT)* [1+(23- T)* TCR]
TCRisin unitsDr/C°.
Thereis athermocouple to measure the chuck temperature, and the ASTM -F84 table of TCR has been implemented
in the software, and will be applied if Automatic has been selected. Shown below are atable and a graph of the
ASTM-F84 temperature correction values.

ASTM F84 TCR between 18C and 28C
Resistivity TCR (%) Resistivity TCR (%)
Ohm.cm n-type p-type Ohm.cm n-type p-type
0.0006 0.200% 0.160% 1.0 0.736% 0.727%
0.0008 0.200% 0.160% 1.2 0.747% 0.722%
0.0010 0.200% 0.158% 14 0.755% 0.734%
0.0012 0.184% 0.151% 16 0.761% 0.744%
0.0014 0.169% 0.149% 2.0 0.768% 0.759%
0.0016 0.161% 0.148% 25 0.774% 0.773%
0.0020 0.158% 0.148% 3.0 0.778% 0.783%
0.0025 0.159% 0.145% 35 0.782% 0.791%
0.0030 0.156% 0.137% 40 0.785% 0.797%
0.0035 0.146% 0.127% 5.0 0.791% 0.805%
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ASTM F84 TCR between 18C and 28C

Resistivity TCR (%) Resistivity TCR (%)
Ohm.cm n-type p-type Ohm.cm n-type p-type
0.0040 0.131% 0.116% 6.0 0.797% 0.811%
0.0050 0.096% 0.094% 8.0 0.806% 0.819%
0.0060 0.060% 0.074% 10 0.813% 0.825%
0.0080 0.006% 0.046% 12 0.818% 0.829%
0.010 -0.022% 0.031% 14 0.822% 0.832%
0.012 -0.031% 0.025% 16 0.824% 0.835%
0.014 -0.026% 0.025% 20 0.826% 0.840%
0.016 -0.013% 0.029% 25 0.827% 0.845%
0.020 0.025% 0.045% 30 0.828% 0.849%
0.025 0.083% 0.073% 35 0.829% 0.853%
0.030 0.139% 0.102% 40 0.830% 0.857%
0.035 0.190% 0.131% 50 0.830% 0.862%
0.040 0.235% 0.158% 60 0.830% 0.867%
0.050 0.309% 0.208% 80 0.830% 0.872%
0.060 0.364% 0.251% 100 0.830% 0.876%
0.080 0.439% 0.320% 120 0.830% 0.878%
0.10 0.486% 0.372% 140 0.830% 0.879%
0.12 0.517% 0.412% 160 0.830% 0.880%
0.14 0.540% 0.444% 200 0.830% 0.882%
0.16 0.558% 0.471% 250 0.830% 0.884%
0.20 0.585% 0.512% 300 0.830% 0.886%
0.25 0.609% 0.548% 350 0.830% 0.888%
0.30 0.627% 0.575% 400 0.830% 0.891%
0.35 0.643% 0.596% 500 0.830% 0.897%
0.40 0.656% 0.613% 600 0.830% 0.900%
0.50 0.678% 0.639% 800 0.830% 0.900%
0.60 0.696% 0.659% 1000 0.830% 0.900%
0.80 0.720% 0.687%
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Sample Thickness Corrections
When the sample or conducting layer is very thick, a correction should be applied to the Rs measurement. Shown
below isatable of the ASTM correction factor, F(w/S) as afunction of w/S, wherew = conducting layer thickness
(film or substrate), and S = probe pin spacing. If w islessthan about half the pin spacing, the correction is unity.
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Plot of F(w/S): ASTM thickness correction

w/S | E(w/S)
1.2000 0.4000 | 0.9995
0.500010.9970
0.5550|0.9948
e B 060500 9558
L 2 : :

% 0.7000 | 0.9820
0.8000 ; 0.7143]0.9798
. 0.8000 | 0.9660
0.8333]0.9600
0.6000 0.9000 | 0.9440
1.00000.9210
1.0000[0.9214
0.4000 1.1111]0.8907
1.250010.8490
1.4286(0.7938
0.2000 1.6666 | 0.7225
2.0000 | 0.6336
4.0000]{0.1386 [S=1.0 mm
4.0000]0.2201|S=1.6 mm

F(w/S)

0.0000
0.0000 1.0000 2.0000 3.0000 4.0000 5.0000

w/S

We have also implemented the J.I.T. and Y amishita methods for thickness and edge corrections.

Merit

Merit or Figure of Merit isan indicator made during data collection of the quality of ameasurement. Because of the
statistical and digital technology adopted for the CDE ResMap system, for each Rs measurement, the ResMap
computer takes many samples-- as many as 4000 samples at different voltages and current levels. Theresulting Rs
isthe slope of the Vin[pins 2,3] vs. lout[pins 1,4]. Rsis calculated from alinear least squares fit of these samples.
We aso incorporate the range of each curve, dueto limited range available for the Analog to Digital or Digital to
Analog converters. Thewider therangeis, thefiner the resolution for each measurement. Wetherefore empirically
define Merit (sometimes called Figure of Merit) to be:
Merit = k* Ndata *. Vr-in?*. Ir-out *. Vr-drive / ¢
where:  k = constant

Ndata = # of samples,

Vr-in=Vin [pins 2,3] range,

Ir-out = lout [pins 1,4] range,

Vr-drive = Vdrive out range, and

c? = average distance squared from fit line to each data point (the smaller the better).
The constant k is empirically adjusted so that an acceptable measurement yieldsaMerit of 1. Merit greater than 1is
better. Likewise, for Merit lessthan 1, the measurement isworse; for Merit = 0.1, the measurement islessreliable,
and perhaps unacceptable.
Applications:
There are many applications using Merit. We will only illustrate afew here. Astime goeson and more new
applications are developed, we will add them to thelist here.
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1. Initia setup for Gain and Rref parameters. During the Initialization phase when measuring awafer, the
ResMap control system checks many Rref and Amplifier gain combinations to find the optimum Merit for
the best operating conditions.

2. Check for probe performance: If Merit deceases after some time, it could be due to degradation from
contamination. Inthiscase, one can recondition the probe by using the ceramic plate to clean the probetips
(seethe section on Error! Reference sour ce not found. in Error! Reference sour ce not found., page
Error! Bookmark not defined.).

3. Determinethe correct probe to use: What isthe correct probeto usefor agiven film? Usually the supplier
gives some kind of guidance. To optimize the probe selection, thereisafunction called Rsand Merit vs.
Probe pin pressur e, in which we measure the Rs and Merit as wevary the pin compression distance or the
pin pressure. One can easily choose the optimum probe from these measurements by examining the
measurement process window with respect to different type of probes.

4. Mapping of Merit on wafer to check film: A contour map of Merit can be performed on awafer to check
the Merit distributions. The variations could be due to surface condition changes, doping level changes,
etc. The recipe should be set to Mode 10 to execute this function.

Types of Probes; How to Choose
Typically, the linear array 4 point probe is specified by the following parameters:

Pin materia | Typicaly Tungsten Carbide

Pin spacing | Typically 40 mil (1mm); others available: 20 mil, 25 mil, 63 mil, etc.
(1 mil =0.001 inch = 25.4 nm)

Pintip radius | Typicaly Radii: 40nm, 100nm, 200nm, 500nm, etc.

Pin compression force | Typically 100 gm to 200 gm, 70 gm on D/70 probe.

For most of the probes used, the most important feature is the tip radius, which affects the penetration or contact
pressure. Thefollowing isasummary of the most commonly used probe types:

Type Tip Radius Force Spacing Typical Applications
A 40m(1.6mil) 100g 1.0mm (40 mil) Metal film
B 100m(4 mil) 100g 1.0mm (40 mil) | Genera metal, high dose implant
C 200m(8 mil) 100g 1.0mm (40 mil) | Medium dose implant [Rs» 1000 W/]

D/70 500m(20 mil) 709 1.0mm (40 mil) | Low dose implant and shallow implant.
Very thin metal film such as TiN, Ti, etc.

E 40m(1.6mil) 200g 1.6mm (63 mil) | Thick substrate: doped silicon wafers, diffusion

F 40m(1.6mil) 100g 0.635mm (25 mil) | Similar to A probefor smaller [2mm)] edge exclusion,
higher resol ution mapping

G 100m(4 mil) 100g 0.635mm (25 mil) | Similar to B probe for smaller [2mm] edge exclusion,
higher resol ution mapping

H 200m(8 mil) 100g 0.635mm (25 mil) | Similar to C probe for smaller [2mm] edge exclusion,

higher resolution mapping

FC 100m(4 mil) 100g 0.5mm (20 mil) | Similar to A probe for even smaller [1.5mm] edge
exclusion, higher resolution mapping

GC 200m(8 mil) 100g 0.5mm (20 mil) | Similar to C probe for even smaller [1.5mm)] edge
exclusion, higher resolution mapping

ResMap Models

The CDE ResMap is a series of automatic resistivity mapping systems for various applications. The models and
specifications are listed in the table below.

Features common to al models:
AC Power: 50Hz to 60Hz, 110V to 240V, <10kVA.
Computer System: Pentium class or equivalent 1.0 GHz, 3.5” diskette, 40 GB hard drive, CD-ROM,
Color Monitor, Color Inkjet Printer, Win 98 now, 2003 also NT, XP.
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Measurement Range: 2m U/ - 5M U/ (can be optimized to reach down to 1m U/0).
Repeatability, 1 Sigmatypical:

(0]
(0]

Accuracy: <+0.5%
Typical measurement time: 1 second per site.
Minimum edge exclusion: <1.5mm

Mapping patterns:. Area (polar), Rectangular, Line, User defined (up to 1000 sites per map)

Static or ResPak: £0.02%

Nearby sites: +0.1%

Plots: Contour, 3D, Linear (Diameter), Data Values on Wafer, Histogram, Data Sequence Distribution,
Data Radia Distribution, Data Angular Distribution, Trend Charts, etc.
Datafiles portable to Spread Sheet [e.g. EXCEL], Word Processor, Main Frame, Work Station, Apple, etc.

Datamaps can be spliced together for mapping larger samplesin pieces.

SECSII/HSM S option and POD-1D (Asyst IR & RF ID interface) option available
Lifetime FREE software upgrades.

CDE ResM ap 4 Point Probe Product Comparison

M odel ResMap ResMap ResMap ResMap ResMap 463- | ResMap
168 178 273 468-SMIF FOUP 463-0C
Feature: Auto Manua Manua Floor Floor Floor
Cassette Load Load 12" Standing, 8” Standing, 12" | Standing, 6”-
Load “Baby” (‘BigSlice’) | SMIF, Mini- | FOUP, Mini- | 12" Auto
Environment, | Environment, | Cassette
Dua/Quad Dua/Quad Load,
Probe Probe Changer | Dud/Quad
Changer Probe
Changer
Wafer Size: 4" -8 2" -g 2" -12" 6", 8" Auto 12" AutoLoad | 127,8" & 6"
AutoLoad | Manud Manud Load 2"-12" Manua | Open
Load Load 2"-12" Load Cassette,
Manual Load Auto Load
Max Round
Sample: 8.2" f 8.2" f 8.2" f 15" f 15" f 15" f
Max Square
Sample: 58"x5.8" |58 x58" |58 x5.8" 10.5" x10.5” | 10.5" x 10.5" | 10.5”" x 10.5”
Typical Wafer 10-sec N.A. NA. 8-sec 8-sec 10-sec
Transport time
(each way):
Maximum 40 wph (49- | 1-min per 1-min per 40 wph (49- | 40 wph (49- 36 wph (49-
Throughput sites), no wafer (49- wafer (49- sites) with sites) with NF | sites) with NF
NF sites) sites) NF
Sizee Width x 12"W x 12"W x 15"W x 22’Wx60"H | 22"W x60"H | 22"W x 52"H
Height x Depth | 10"H x 10"H x 10"H x X 44" D X 44"D X 44"D
26"D 18"D 18"D

Coordinate Systems
Coordinate system on the wafer:
The coordinate system on the wafer is shown in the following figure. This places zero degrees at the flat or notch.
The Y-axisincreases towards the flat or notch, and if the flat or notch is up, the X-axis increases to the right.

CDE ResMap
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Y-axis Y-axlIs

X-AXis X-AXis

Wafer with Major Flat Wafer with Notch
The Z axis comes out of the front surface of the wafer.

Coordinate system for the Cassette:

Wafer with Flat or Notch Down in Cassette
The nominal alignment is for the wafer with its flat down as shown. This can be changed in the Motion Coordinate
Parameter file to any alignment desired.

Wafer Alignment on the wafer chuck:

Most ResMap systems (178, 168, 468, and 463) use the same orientation of the chuck, and by default define zero
degreesto be opposite the slot for the robot blade. The 12" manual ResMap 273 alignment is oppositeto the others,
so the blade slot isat zero degrees. Thisis shown in the following figures. This orientation may be changed by the
user.
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ResMap 168, 178, 468, 463

ResMap 273
Shown above are ResMap chucks in the park position for ease of manual loading and unloading of wafers.

Useful Windows Utility — Screen Shots

Most of the CDE ResMap screens such as contour plots, diameter plots, etc. can be printed directly with the print
button. However, there are other ResMap screens that do not have a printing button, such as repeatability data, etc.
In this case, one can use the windows screen shot utility.

On the screen you want to print, key Alt+PrintScreen, thiswill copy the screen into the clipboard. Then go to
WordPad (aWin 95 and 98 utility: click Start... Programs... Accessories... WordPad), do a paste (Edit... Paste or
Ctrl+V). The ResMap screen is pasted into the WordPad document. Note: you can also use M S Office Word
instead of WordPad if you haveit in your system. The Office 97 Word document isin general much smaller than
WordPad and has more functions. Now you can either print the WordPad or Office Word document or saveit. If
you choose to save it, then you can paste more than one screen and add text to make areport.
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— Operator Menu

In this chapter, we will describe functions accessible through the Operator pull-down menu. Theseinclude all the
routine tasks an operator might need to perform, such as how to make measurements using arecipe, how to display
various graphics such as contour map, 3D map, trend charts, etc., how to monitor ResMap performance by
measuring repeatability, and how to condition the probe. No password is heeded to perform operator functions.
The Operator pull-down menu is shown in the figure below. Each of the commands will be described in the order

they appear.

Run Recipe

The simplest way for an operator to take data or map awafer isto use arecipe. Recipesare created and modified in
the Engineer menu; thisisdescribed in Error! Reference sour ce not found. on pageError! Bookmark not
defined. (Error! Reference sour ce not found.). ResMap Recipes are organized in two levels: the upper level isa
Project whose name is afolder, and thelower level isasub-directory of the Project. Namesfor projectsand recipes
must be made of eight or fewer alphanumeric characters, like file names. We will describe thesein detail inError!
Reference sour ce not found..

The operator selects Operator ... Run Recipe... and then selectsaPr oj ect and aRecipe, or clicks on thePrevious
button to repeat the previous recipe.

ra N -
EDE ResMap Automatic 4-Point Probe: Project and Recipe File x|

Operator  Engineer  Ukilities  Password  SECS Project Recipe
Run Recipe Bind9nt
Run Multi Recipe Implant Bindiam
List Recip Files ‘[-)"'Eﬁ:’g g!";.gl“
Plat TrendChart indiam
Read Daka File
Zantour Flot
A Elok
Diam=canPlat
HistogramPlok
WaterDatar] ok
FlathataSequentce
FlatDatalsRadius
BlatDatalsangle
PostProcessData File
Probe Go To x near 0
Home All Mobaors
Probe Repeatability
Probe Conditioning

Previous | Proj |DEMD | Recipe |Bin49pt |
Hew Project | [Delete | Henamel Hew Hecipe |
Ok I Cancel |

The operator enters run information in the Run Parameter screen shown below. Default valuesare provi ded for all
fields (see descriptions below) except which slot.
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Chapter 3— Operator Menu

The operator must select which slot(s) to measure, and may optionally enter aLOT 1D or change any other field,
then click the Run button to start the measurement. The Cancel button will return the user to the main screen.

RUM PARAMETER: [EPI 8in49pt] 5'

Walers in Slot # Wafer ID
Cassette 251 | |wWiH26
251 W25

Select Alll 24 [WH24
W23

230
Desel All| 231 w2

| 211 e
201 [whz0

18] |wWHiE
171 w7
Equipment |FesMap 161 e

15[ wilh
| 14 [witld
Directory |C:\4P\EPI.pri\BindBpl.lcp | 13 (w13
12 [wi2

Sheet S o Bulk 11w

W10
Temperature |23. 10/
0 s

Auto Printl | AutoPlot |No AutoPlots | g [ [wea

7 |wh?

[~ Condition Probe 1st SECSHI Control | 6 [WHE

5 WHo

See Recipe | 4 [ |wid

3 w3

See Run File Data | Lot ID 2 v w2

|LotiD | 15w
manual load
ThefieldsRun Titles, Operator, Engineer, Equipment areall informational only and thisinformationisincluded
in the header of the datafile. A default File Name is provided, but any valid file name may be entered by the
operator (see below). TheDirectory corresponds to the recipe name, and ordinarily should not be changed. The
Samplethicknessis used only for bulk resistivity calculations; for Smpl Thk, the conducting layer thickness and
units should be entered, which may be only the top layer, or the whole sample, depending on the type of sample. If
temperature corrections are desired, and no sensor is present, the temperature may be entered. 1f Auto Print (text
listing of the data values) or AutoPlot (contour/diameter, wafer data, or data sequence plot) is selected, the result
will be printed automatically after the measurement is complete. If desired, the probe can be conditioned before the
measurement starts by selecting the Condition Probe 1st check box. For more information about probe
conditioning, see section 3.18 below. The operator can view the Recipe Screen by clicking theSee Recipe button.
The operator can not make any changes to the recipe but can switch back to the run parameter screen by clicking the
Cancel button.
The measurement data are stored in afile on the hard drive in the selected recipe subdirectory. By default, the file
name extension is.r## (with ## the slot number) on autol oader measurements, and .RSM on manual measurements.
There are three options for file names:

1. If the operator does not enter afilename, the system automatically gives an eight character date-time code
of the form YMDDhmms, such as 4A23G108, where Y = thelast digit of the current year (4 = 2004),
M=month in Hex (A=10 or October), DD isthe day of the month, h=hour in alphabet (A = midnight,
B=1:00 am, etc.), mm=minute, s=second/6. Note this style of file name awaysincreasesintime, and it
advances every 6 seconds.

2. A filename can be entered by the operator in an eight character al pha-numeric format, such as MyData.
After the run the file name will be automatically incremented to MyData 2, MyData 3, etc. for
convenience.

3. Theoperator may enter the character string “none”. In this case the datawill be stored to afile named
“none’. The next time the name will be “none” again and thiswill overwrite the previous “none’. This
means only the most recent run will be saved and all previous measurements will be overwritten.

|[ZDE ResMap -- Auto 4pp

Run Titles:

Engineer

File Name |"'1 29R480

Run Cancel
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For the Auto Cassette L oad ResMap models ResMap 168, ResM ap 468, and ResM ap 463 the wafers to be measured
are selected by clicking the Slot # boxes. If no wafers are selected, the system selects Manual Load automatically.
For ResMap models 178 and 273, the wafer is always |oaded manually. A Wafer ID can be entered near the bottom
of the screen.

During data collection for each wafer, the following screen is displayed:

¥ Bunning Recipe HE B

Frint  Close

C: 4Py CDE_demo.prit6inddpt. ropt 4205M374.RO1 Thilffset=-1.96

#pt: 24 #O0K: 24 Mrt: &7 99
R, Th= 43.3 3z

Rs-awv: 12,245 0Ohws/sq

std-dewv: 45.74m  0.373%
Min Max: 12.19 12.33 0.14

1z.31 .

(Mx=Mn) / (Mx+Mn) s 0.568% R T = + o1z.51
(Mx-In) fZhwerage: 0.568% = -
12.28
i
Data Rsi Mrt RsE  Eah 12'37 u

12.33 12,28
-+ +

17 12,19 12.14 96 9.600 0.996

18 12.19 12.10 99 9.547 0.999 1225 1z.3z 12,25 1z.24 .
19 12,19 12.06 93 9,496 1.001 - g * -

20 12.20 12.12 91 9.563 0.993 geted

583

12,22 lz.z0
L6385 + B

12.21 12,28
=+ T+

23 12.28 12.20 92 9.629 0.993
24 12.31 12.23 92 9.657 0.398 1z.27 12.26 12,20
e 1z.21 e +
10 12.31 12.13 96 9.520 1.004 u
11 12.29 12.17 85 9.585 1.000 12.19 et
12 12.27 12.18 92 9.613 0.999 12.19 12.19 +
+

LBES
L6085
L6386
=]

[t}
=
X
o
o
=
X
=
=
[t}
23
WD D LD WD WD WD LD MO D D WD WD WD WD D
FoOoOOOoORRROOOOOKROO
o
=
=

Prezs any Eey to PAUIE ...
Erf 10.00K GnW=9923 IDPE=M #d=2032 RI=3090 R¥=1660 I,Vmx 0.75wm 2.03m Mrt 50.04

The Running Recipe screen shows amap of the wafer, and posts each datavalue asit is collected, both on the map,
and in alist that also includes other information useful for diagnosis. The running statistics and relevant file
information are displayed in the upper left corner.

If the sampleisloaded manually, after the data collection iscomplete, the operator isprompted to continue, at which
point the sample may be manually unloaded. On Autoloader systems, the operator is not prompted. The appropriate
map (contour map or diameter scan, or noneif the number of mapping pointsislessthan five) will be displayed.

If AutoPrint was selected, alisting of al the datawill be printed automatically after each run. If AutoPlot was
selected, the corresponding map will be printed. Note that the plotting of the contour map takes afew minutes,
which may dow down throughput.

On Autoloader systems, the ResMap software will not prompt the operator to continue after every sample. Instead,
after the entire cassette is finished, awafer summary screenis displayed.

Run Multi Recipe

This menu option permits the operator to run a series of up to 5 different recipes (under SECS |1 control, up to 25
different recipes, see SECS Manual). For example, you may have different types of wafersin a cassette, suchasTi,
W, Al, etc. You can use adifferent recipe to convert Rsto thickness for each film. All recipesin aseries must use
the same wafer size, and use the same parameter files. For more about parameter files, see the description of the
Error! Reference source not found. command on pageError! Bookmark not defined.of Error! Reference
sour ce not found..
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Choose Operator... Run Multi Recipe...

EDE ResMap Automatic 4-Point Probe: Ro
| Operator Engineer Ukilities Password SECS

Run Recipe

Run Multi Recipe
List Recip Files

PlotTrendChart;
B .un Multiple Recipe x|
Title
= ,ﬁ ResMap -- Auto 4pp | |Hesislivil_l,l Data |
Operator Engineer
|Slar | |Engineer |
Equipment File Name Multi-Recipe
[ResMap | [42170563 | Template Files
Open Cancel
Save Run
; — Multiple PP Select
O i ) 1 11111 11112 22 2 2 2 2 CndnClear
Project = Recipe  LotlD 4 534 5 5789 0 12345 678 90 123405 61st Al
PostProc| 1[DEMO_ = ||wsinagp! » Lot | o W
Probe Gi| 2|DEMD j|TiBin49pj]|Lol2 Ll o o o ol sl 77N
Home All| 3[DEMD j|AI8in49pj]|Lol3 Ll ) o o 2 o o 7Y
iwo) " I R T ol Y
- - N | TN | ol et 2l il 7Y

InadditiontotheTitle, Operator, Engineer, Equipment, and Filename parameters, thereisaM ultiple PP Select
box. Y ou can choose up to five projects and recipes.

After you have entered your recipes, you can save the multi-recipe by clicking the Save button. Y ou can select a
previousfile to write over, or enter anew file name. All the multi-recipe template files have the form * . MRp.
When you click the Run button, the recipe template will be automatically saved as_Last. MRp, to facilitate reuse of
the previous multi-recipe.

If you want to run a previously saved recipe template, or the previoustemplate L ast.MRp, you can click the Open
button.

You get aRun Filelist at the completion of the run.

List Multi-Recipe Files Data x|
FileNams Datafirg 1-Sigma LotID WaferID Date Time Mnil) Mx({2) Bng(3) ®{d) (5) G2(6) G(1)
1 2B30IZ16 RO1 49f49 283 85 2Z23m 0.008% MyLot YH{01 11730707 0%:21 283_% 283.9 0.109% 0.02% =0.1dm-6%_1u
2 2B30IZ216 . RO3 48749 283 .85 17m 0.006% MyLot W03 11/30/02 08:22 283 .8 2%3.9 80.4m 0.01% 3. 61Im-3._8"Mm
3 2B30IZ16 ROS 48749 283 .85 10m 0.004% MyLot WHO5 11/30/02 08:22 2853 8% 253.% 47.6m 0.01% -0_.15m 1.02m
4 ZB30IZ16 . RO& 13F13 13.950 1.5m 0.011% MyLot WH06 117307027 0%:23 12.95 13_.95 4.99m 0.02% -0.16m 1.30m
5 2B30IZ16 RO7T 13713 13.950 1.6m 0.011% MyLot W07 11/30/02 08:23 13.95 13.95 4.61Im 0.02% -15. 0m-1%_ 8m
6 ZB30OILZ16 ROS 13713 13.550 1.5m 0.011% MyLot WHO& 11/30/02 08:24 13.95 13.95 4.34m 0.02% -13. tm-16_ ém
7 2B30IZ16 . RO0% 13F13 123.950 1.5m 0.011% MyLot THH09 11730702 0%:24 13 95 13.95 5.7 0.02% -11_8m~-4_93m
¢ 2B30IZ216.R10 13713 13.951 Z.0m 0.015% MyLot W10 11/30/02 0%:25 13.9% 13.95 7.21Im 0.03% -29.5m-31. 2m
9 ZB30IZ16 Ril 1207121 14.150 0.%m 0. 007% MyLot WHi1 11/30/02 08:25 14.15 14_15 4.6tm 0. 02% -4_73m-4.51m
10 2B30IZ216.R16 118f121 14 149 0_6ém 0. 004% MyLot VHILe 11730702 0%:26 14.15 14 15 2. 72m 0. 01% -0.83m~-1.71im
11 2B30I216.ER21 1197121 14.142 0.%5m 0.004% MyLot W21 11/30/02 0%:27 11.15% 14.15 2.53m 0.01% 0.83m 0.90m
ALL RUNS
SUMMARY : 567 $7.6135 126 99.99% MinMaw—= 13.95 283_9 90_6% RAllData= 13.95 283.9 90.6%

List RecipeFiles

This alows the operator to display the summary information for all the datafilesin the recipe. Select Operator ...
List RecipeFiles... then select the Project and Recipe for thelisting in the dialog box.
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[@EDE ResMap Automatic 4-Point Probe:

Operator  Engineer  Uklities  Password  SECS

Fun Recipe

Run Mulki Recipe
List Recip Files
PlotTrendChart

Read Data File

Contour Plok

30 Blak
DiamScanPlot
HistomramPlok

Wiy aferDatap]at
BlatDatasequence
ElotDatalsFadius
Blatbatalsanole

PostProcessData File

Probe Go To ¥ near 0

Home All Maobors

Probe Repeatability

Probe Conditioning

A list of al measurement resultsis displayed for
each file, the overall data summary, and the data
summary sorted by slot number. Manually loaded
samples are treated as asingle slot, and if thereis
only onerun for adot, the datawill not be shownin
the slot summary. Each summary line contains the
Average, Standard Deviation of the Average for all

Project

Implant
WCYD
DEMD

Project and Recipe File x|

Recipe
Bindiam
bind9pt
Gindiam

Previous | Proj [DEMD Recipe

HNew Project | [elete | Flenamel Hew Hecipe |

o]

Cancel |

runs from each dot (and manual load), Min and Max of average and for all data, aswell as (Max—Min)/(Max+Min)

% for both cases.

CDE ResMap
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List Recipe Files Data: [TestMult | 8i3pNN]

FileName

FI10T265.
FILOTZ6D.
33101265,
3310T310.
33107437,
FIL0T491.

RO1
RO3
RO5
ROl
RO1
ROl

33107491,
my file.
my file.
my file.

123.
3303G203.

RO2Z
ROl
RO2
RO3
ROl
ROl
RO1

W el R W N

Rl
Wk S

my file.

my file.
my file2.
my file2.
my file3.
my file3d.
F310M338.
FILO0MI5T .
F324H410
3324H410.
2324H410.
3324H410
F324H410

LRER

Manual #2
SLOT 1 #9
SLOT 2 #3
SLOT 3 #4
SLOT 5 #3

RO2
RO3
RO4
RO5
RO6
B=M
B=M
RO1
RO3
RO5
RO

RUNS SUMMARY:

1;

273
3f3
3f3
3f3
273
3f3
2f3
2f3
273
3f3
3f3
3f3
273
2f3
2f3
273
273
2f3
61/61
61f61
3£3
3f3
2f3
2/3

22122

25/21
69

12412
ef9

183

Datafirg 1-Sigma
452.34 47m 0_010%
452.34 17Tm 0. 004%
452.33 21m 0._005%
452.29% 25m 0._006%
452.24 4Tm 0_010%
452.21 31m 0.007%
452.24 36m 0_008%
452.25 43m 0.010%
452.23 &_3m 0_002%
452.22 4%m 0.010%
452.21 4.6m 0_001%
452.1% 14m 0.003%
452.24 53m 0_012%
452.24 40m 0_009%
452.24 1Mm 0_004%
452.22 1Tm 0.004%
452.22 1%m 0._004%
452.22 1Mm 0_004%
452.20 33m 0_007%
452.20 24m 0._005%
4580.1 0_4% 0_011%
4580.4 0.64 0_014%
4580.7 0.8% 0_019%
457977 129 0_028%

7 p

12718
45220
91089
452 .24
14843
1828 4

LotID WaferID Date
Lotl WHO1 03/10/03
Lotl wHO3 03710703
Lotl WH05 03710703
Loti WH01 03710703
Lotl WHO1 03/10/03
Lotl wHO1 03710703
Lotl WH0Z 03710/03
Loti WH01 03710703
Lotl WH0Z 03/03/03
Lotl wHO3 03703703
Lotl WH01 03703703
Lotl WH01 03703703
Lotl WHO1 03/10/03
Lotl wH0Z 03710703
Lotl WH0Z 03710/02
Lot1l W04 0371003
Lotl WHOS 03/10/03
Lotl wHO6 03710703
Lotl WH04 03710702
Lot1l W04 0371003
Lotffl wol 03724703
Lot#l w03 03724703
Lot#l W05 03724702
Lot#i w07 03/24/03

Lotfl wHjo9s

03/24703
452 2
452
452,

452 .
452,

29
- 29

4581 82.03%
452.2 0.000%
4580 £2.03%
452.2 0.001%
4580 $2.03%
4581 82 02%

Mndly Mx(2) Bng(3) %(d) (5) G2(6) G(7)
452 .4 452 .4 4522 0000 2. 31m
452.4 452.3 452.3 0. 000-6.32m
452.3 452.3 4522 0000 7.9Tm
452.3 4523 452.2 0000 & 50m
452.2 452.2 452.2 0000 4.70m
452.2 452.2 452.2 0000 £.85m
452.3 452.3 4522 0000 12 5u
4522 452 3 452.2 0_000 0.000
4522 452.2 452.2 0000 0.000
452.2 452.3 452.2 0000 16. &m
4522 452 2 4522 0000 1. 60m
4522 452.2 452.2 0_000-0. 24m
452.2 452.2 452.2 0000 13 3m
452.3 452.2 4h2.2 0000 0.000
452.3 452.2 4522 0_000-2_94m
4522 452.2 452.2 0.000-0.43m
4522 452.2 452.2 0000 5.30m
452.2 452.2 4h2.2 0_000-0.83m
452.1 452.2 0.14¢ 0.02% 5.0Im 2. 26m
452.2 452.2 0.100 0.01% 2.39m 2.62m
4580 4580 4580 0.000-12.2m
4580 4580 4581 0000 6.22m
4582 4580 4580 0000 0.000
4578 4580 4581 0000 43, 0m
0.

45

AllData=
AllData=
AllData=
AllData=
AllData=
AllData=

452.1 4582 82 04%
452.1 452.3 0_016%
452.2 4580 82_03%
452.2 452.3 0.002%
452.2 4580 82 03%
452.2 4580 82_03%

Plot Trend Chart

Print List

Read Selected File |

Cloze I

The dot summary is useful for day-to-day process monitoring if the same process appears awaysin the same slot.

Itisalso useful for doing repeatability studies with a single cassette of wafers measured many times.

Buttons at the bottom of the List Recipe screen alow the user to plot atrend chart, print the listing, or read one of

thefilesinthelist. These options are also available from the Operator menu and are described bel ow.

CDE ResMap
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Plot Trend Chart

This command allows the operator to plot al the datain arecipe as atrend chart which can be used for statistical
process control (SPC). It isavailable from the Operator pull-down menu (Operator ... Plot Trend Chart... ) and
from the display window of theL ist Recipe Files command. It givesagraphica display of the summary
information shown in theList Recipe Files command. The chart showsfor each datafile, the average, standard
deviation, minimum, and maximum. Also shown are the average and the standard deviation of the averagesfor al
the runs, aswell asthe target value, the Upper Control Limit (UCL) and Lower Control Limit (LCL) if they are
defined.

Optionz Print Cloze
Trend Chart for [Proj: DemoData FRcpe: 5ind9pt]

PN
P
+ + + A
20. 00K g -
= + 4+ + o)
] T W ﬂ"-“p#
n K §=24, 4245
g 15.00K e
=1 TR
E !
10.00K
5000.0
* 15, 000 o
2 \ /A
E 10.000 .
I ———— ! e (Mx-In) /2hv=5.629%
]
£ 5.0000 - . ‘\ froy ittt bt Sthv/Av=4, 2594
0.0000
L L IR B S o N o T e o S e Tt T T L T o T e O o T O o T B LY O O i s O T o O O o
N A A A A A A A AT ] ] ] ] ] ] ] 0] 0T 0T 0T 00
EE S EEEE E S EEE EE S E S E SRS EE RS EEE R EEE
L I I T o I o S A N (o L xR N N R o L S A R
[ A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A =4
HINIMIHINIMIHINIMIHINIMIHINIMIHINIMIE—'INIMIHINIMIHINIMI'—'INIMIHINIMI
oo -~ 000 A A A A A A ASDD DOy Ty [ [ [~ WL D000
AAdA A A A A A AdAd A4 A A A A AA—A A A A DD OOoCOoOD0D OO0
EEEEEEEEEEEE EEE 1] I EEEEEEEEEEEEEE=
JA N Y Y Y Y Y T I I B e T Y T Y Y T Y Y Y T Y Y R R |
Read Data File

This command allows you to read any datafilein any directory. The corresponding map (contour or diameter) or
listing (for fileswith fewer than 5 points) will be displayed. The operator selectswhich file from the project/recipe
dialog box. It may be easier to usetheL ist Recipe Files command to read data.

Contour Plot

This command displays a contour plot of the current measurement. Thisiseither the last one made, or the last one
selected by the List Recipe Files command, or by theRead Data File command
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# CDE ResMap Automatic 4 Point Probe
Frint  MorePlot:  PlotQption:  Cloze

@E CDE ResMap FileName: C:\4P\DemoDat.prjylZ2inlzZlp.rocphDenoTlZ1.EsM

FunTitle CDE Demo 9/97

LotID , WaferID MyLot MylWafer
Funbate 10:04 09/11/97

Fecip Name CLE 97 1l2inlzlp
Oper |Engr[Equp]: CDE|Custoner [ResMap]

DmalPrhCnfg
WaterDia 300 HNotch
EdgeExclusn &lali)
ProbePointa: 121  #Good: 118
Rs & 421,300 Ohmsssg
Stdbewv 65.2608 15.490% S85mma=46.471%
Min 266.73 Max 573.81 PRange 307.08
(Mx-Mn) / (Mx+Mn) 36.53% (-1 Z4v 36.44%
Lwin:36.69% Lmax:36.20% (-] /4w 72.89%
Gradients: Rf2=-3.413% ~R=14.795%
Merit: 7.53 a0% 0.30 11.9
Fans 10.1E Idvlx 0.6lm VsnsMx 59.5m
DataFejectiioma: 3.0
+=Data=bdvy -=.<Avg O0=31igmaRjct X=Droplut
#data=121 Rz 3Spacing = 1/3 Sigma

399, 547
ER a77.723
508, 315 —— 550, 039

s
5]
=
5]
=
=1

3D Plot

This command displays athree dimensional plot of the current measurement. Thisiseither the last one made, or the
last one selected by the List Recipe Files command, or by the Read Data File command.

PFrint  Cloze

|Leﬂ IRight || Up IDown ||Redrawl

)
AT IR
\ﬂ\\“égﬁmﬁ@%"%**
R i

i (7
B e e SR X

File:DemoT1Z1.RsM Aw 421.30 15.49% Mn,Mx 266.7 573.8 -/+=36.5% 10:04 09/11/97

DiamScan Plot

This shows agraph of adiameter scan datafile. Thisiseither the last one made, or the last one selected by thelL ist
Recipe Files command, or by theRead Data File command.
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¥ CcDE ReszMap Automatic 4 Point Probe

PFrint  MoreFlotz  PlotOptions  Cloze

ResMap: Line 3can Plot

[C:%4PYCDE_demo.pritdinDiam. roeph 4205M470.R0O1]

£

1z. 500

g L )
.
0
g 1z.000
L]
4
&
11.500 O=3igmaRjct X=Droplut
-&50.000 —-40.000 -20.000 0.0000 Z0.000 40.000 &50.000
Scan Radius [mm]
#Data= 281 #Good= 281 1%
Fs Awvg = 12.3227 Ohmss/sqg D
3tdDew = 95.4lm 0.77% 33=2.32% Temperature:Z21.2 D

@E CDE ResMap

Min,Max= 11.595 12.606 1.011 (Mx-Mn)/(+)=4.18%
CDE FesMap Demo Recipes

ID=<LotID><#l>

Recipe=[CDE_demo][6inDiam]
Scan<-70.0 70.0> Dist=0.50

Angle=30.0

™ CDE ResMap Automatic 4 Point Probe

PBrint  MorePlots  PlotQptions  Cloze
ResMap: Line %can Plot

[C:44PYCDE_demo.prii6inDiam. roph 4205M434, RO1]

[

12,500
[~ 12,400
L]
b
n
§ b= A
o 12,300

&
12.200
&

O=8igmaRjct X=Droplut

-&0.000

ar

Histogram Plot

-40. 000 -20.000 0.00a0 Z0.000 40,000 &0.000
Soan Badius [mm]
#hata= 29 #Good= 23 1%

Bz Awg = 12,3326 Dhms/sq
StdDev = 83.46m 0.68% 35=2.03% Tewperature:zl.2

Min,Max= 12.179 12.562 0.383 (Mx-Mn)/(+)=1.55%
CDE ResMap Demo Recipes

Recipe=[CDE_demo][6inDiam] ID=<LotID><W#l>
CDE ResMap Argle=30.0 Scan<-70.0 70.0x Dist=5.00

This shows a histogram of the values of the current measurement. Thisis either the last one made, or the last one
selected by the List Recipe Files command, or by the Read Data File command.

CDE ResMap

Automatic Resistivity Mapping Tool
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Print  Cloze

CDE Demo 5/37 Civ4PyDenoDat, prit 12inl2lp, ropiDenoT1Z1, RaM
#evts Rz

0
1 266.726
g 282.080
o 297.434
g 3lz.788
o 328.142
o 343.487
13 358.851
ag 374,205
o 389.558
5 404.914
420,268
435.622
450.976
466.330
481,685
497.039
512.393
527.747
543,102
558. 456
573,510

[ R S I N Il i S

#TotEvta=118  Avg= 421.3004+/- 64,9837 15.4246%
Min,Max= Z66.726 573,810 (Max-Min)/{Max+Min)=36.53494%

Wafer Data Plot

This displays amap of the current data (either the last one made, or the last one selected by theL ist Recipe Files
command, or by the Read Data File command) showing the measured value at each site. Thisissimilar to the data
acquisition screen that is displayed while the ResMap is collecting datain real time. See pagel on theRun Recipe
command.

FBrint  Cloze
CDE ReszMap FileName: C:%4PYCDE demo.pritvéinDiam.rcp’4205H0314.R01
DE nTitle CDE ResMap Demo Recipes
LotID, WaferID LotID T#l
FunDate 13:31 0z2/05/04
Recip Name CDE demo 6inDiam
Oper |[Engr[Equp]: Operator|Engineer [ResHMap]
Teuperature: 2l.6
TualPrhinfyg
TMaferDia 150 Flat
EdgeExclusn 5.0 FollowMajorFlat

ProbePointa: 15 #Good: 13

Bz Awo 12.3049% Ohms/so

Stdbev 61.631m 0.501% 3S3cma=1.503%
Min 12.192 Max 12.383 Range 0.1507
[(Mx-Mn) A (M) 0.78%  (-) /24w 0.78%
Imin:0.92% Lmax:0.63% (-)/ 4w 1.55%
Gradients: R/2=0.226% ~R=-0.135%
Merit: 85.2 9% B9.3 94.8

Rans 10.0K Idwlx 0.7tm VensMx l.S0m
DataRejectiigma: 3.0

+=Datardvy -=.<4vy 0=SiguaBjct X=Dropla

PlotDataSequence

This command displays a graph of the current data (either the last one made, or the last one selected by theList
Recipe Files command, or by theRead Data File command) as afunction of site number. Shown below isan
example of a data sequence plot from a contour map showing a high degree of circular symmetry. Each ring of the
contour map is displayed with adifferent color.
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Frint  Close

ReaMap: Data Sequence Plot  [C:%4PyDewolat.pritléinlzZlp. rephDemoT121.EsM]

s00. 00
e,
==
x L £ A
P el
L00.00 T
3
£
7 & b
= mb s A
% 400. 00 il
g e Ty P
n R T
-4
A .
O=figmaRict X=DropOut.
0, 0000 2. Nno 40,000 &0, 000 §0.000 100,00 1z0.00
‘dot'=Heritc Data #
ifs  #Data= 121 #Cood= 118 10—
i Fs 4wy = 421,300 Ohws/sq L)
Stdbev = A5.261 15.49% 35=46.47% D

Min,Max= 266.73 573.81 307.1 (Mx-Mn)/(+)=36.53%
CDE Demo 9497

@E Fecipe=[CDE__ 57][1ZinlZlp] ID=<Mylot><Myllafer:>
CDE ResMap

PlotDataVsRadius

This command displays a graph of the current data (either the last one made, or the last one selected by the List
Recipe Files command, or by the Read Data File command) as afunction of radius. The example below shows the
same data asin the figure above for the PlotDataSequence command.

Frint  Close
ResMap: Data W= Radiusz Plot [C:v4PyDewmoDat.priblZinlalp.reptDenoTlZl.ReM]
s00.00
¥
Soo.00
3
k3
= >
g s A o
400.00
= " M i
n L] "
4
300.00
A
O=5igmaPjct X=DropOut

0.ooo0 Z0. 000 40.000 &0. 000 S0.000 100.00 1z0.00 140.00
Scan Radius [mm]
¢>"<> #Data= 121 #Good= 118 los—
hd Fz Avyg = 421,300 Ohms/sg L)
Stdhew = 65.261 15.49% 35=46.47% D —
Min, Max= 266,73 573.81 307.1 (Mx-Mn)/(+)=35.53%
CDE Demo 9797

@E Fecipe=[CDE 971[12inlZlp] ID=<MyLot=<Myllafer:>
CLE ResMap
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PlotDataVsAngle

This command displays a graph of the current data (either the last one made, or the last one selected by the List
Recipe Files command, or by the Read Data File command) as afunction of angle. Once again, the same datais

displayed here asin the two preceding examples.
I ]

Frint  Close

ReaMap: Data V3 Angle Plot  [C:%4PyDewolat.pritléinlZlp.ropsDemoT121.EsM]

s00. 00
¥
'd Y ox W
3
= < A . t:2 W
L) L > Yy
L00.00
3
E3
: - A .
= ISt
% 400. 00 i
= ’ v : i § = 3 3 < 3 <|F 4 a4 oA & & % b+ g > Fov|¥ ¥ ;
" N E AR R F F w2 F b
=
300.00
A
O=3igmaRjct X=DropOlut
-150.00 -l00, a0 -50.000 0. 0000 50,000 100,00 150,00
Data Angle [deg]
ifs  #Data= 121 #Cood= 118 10—
i Fs 4wy = 421,300 Ohws/sq L)
= I

@E CDE ResMap

Stdbev = A5.261 15.49% 35=46.47%
Min,Max= 266.73 573.81 307.1 (Mx-Mn)/(+)=36.53%
CDE Demo 9497

Fecipe=[CDE__ 57][1ZinlZlp] ID=<Mylot><Myllafer:>

Post Process Data File

Thisisavery powerful command which allows one to manipulate the data you have collected. It operates on data
files*.RsM or *.R##. Some of the applications are:

1. Convert unitsfrom the measured Rsto thickness using conversion formulas stored in “modes”.

2. Perform operations on two files such as subtractions for CMP or Plasma etch back of metal films. In this
case one can calculate and display removal rate and distributions. An example is shown below.

3. Other operations such as multiplication of two files point by point for 0 = Rsx W, wherethe W = film
thickness measured by another operation such as FTIR for epi thickness, or thickness of bare wafers
measured with another gauge.

The post process screen is shown below. The upper portion of this screen isused to select the datafile(s) you wish
to process. Theinput file(s) can have a conversion operation performed, selected by the Mode pull-down menu.
The conversion is defined in the Mode section, in the lower portion of the screen. Several Modes are pre-defined,
and others may be entered by the user. The definitions are summarized in the table that follows.

CDE ResMap
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i
Mode [Input #1] [+.-.x./] Coeff = Mode {Input #2] ==} [Output]
Mode Project Recipe File [+.-.x. /1]
Input #1 - - -
| =] | = | | i ]
Input #2 | j| | j| | j| Rate? [v Process m
Output | j| | j| |ppl]utput.thk | e (]

Plot Operation
UnCnv Cnv
Input#l [/ |

Mode Hame Unit Parameters.__. Inputit2 v |v
1 | | | | | | xRs
2 [wCvDthk | [a | [292.5 |[1[1.__ |xsart(1+ [381__ |#Rs)l/Rs
3 | | | | | [l
4 RhoAllT hk Ohm_cm ,
5 [Sematcw | [A | o | +[1521.9 | <Rst
O Y T — -
6 [Sputtal ] A | o | « [167. |:<Rst b |
S o AN e T
7 [Generalz | [unit? | 0. |+ 1. |XR3¢|Z|
B Co— U —
8 Merit
9 ZT ouch mm
10 Parallel Subtraction [ R=0 = 1/[1/R=1 - 1/Rs2] ] — Cancel
Mode | Result User inputs Note
0 Rs None
1 axRs a
2 ax[l+bsgrt(l1+cxRs)]/Rs | a b, c
3 axRs a
4
5 a+ bxRs" + dxRs® + fxRs? ab.cdefqg
6 a+ bxRs" + dxRs® + fxRs? ab.cdefqg
7 a+ bxRs" + dxRs® + fxRs? ab.cdefqg
8 Merit None
9 Ztouch None
10 1/ (1/Rsl - 1/Rs2) None Parallel subtraction

If two input files are selected, the same M ode (conversion operation) will be applied to both. An arithmetic
operation (add, subtract, multiply, or divide) must be selected, and a coefficient to apply to the second file. For
example, if you wish to subtract post-process thickness from pre-process thickness of Tungsten films using the
Sematech standard model. Mode 5 will perform the conversion from Rsto thickness, the coefficient will be 1.0, and
the operation will be subtraction. The second (converted) file will be subtracted from the first (also converted). In
addition, agrowth or removal rate may be calculated by selecting the Rate check box, and entering avaue in the
Process Time (sec) box. An example of thickness subtraction is shown bel ow:

WCVD film as-deposited (pre) WCVD film after CMP (post)
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CDE ResMap Automatic 4 Point Probe

CDE ResMap Automatic 4 Point Probe

TleName: C:y4PT\Baikwski.prjiCu diff.rcph5428culb.rsm

RunTn:le Hpecial

Lot ID, WaferID

RunDate 9:38 5/27/97
Recin Name Cu Sputt 8in2s
Operator

Engineer Eaxkuwskx

Wafer No. SinglePrhinfy
WaferDia z00 Hotch
EdgeExclusn 6.0

ProbePoints: 25 #Good: 25

U-Thk kva  7848.4%
srdbev 53,2080 0. GTEs 35mma=2. 034%
Min 7761.6 Max 7974.4
(MM / (Mx2n) 1.35% (-)/2hv 1.36%
Imin: 1.11% Lmax: 1.60%

Gradients: R/Z=0.205% -R=0.5866%
Merit: 9.80 3% 9.33 10.3

Fens 9.983 Iavlkx 0.477 Vensix 4.1l
DataRejectSimma: 3.0

#data=25 U-Thk Spacing = 1/3 Sigma

FumTitle
LotID,WaferID

Special

FunDar.e 10:41  5/27/97
Recin Name Cu Sputt in2s
Operator

Enginesr Eaxkuwskx

Wafer Na. SinglePrbCnfy
TaferDia 200 Motch
EdgeExclusn 6.0

ProbePointa: 25 #Good: 24

U-Thk dve 3925.91 &
stdDev 129.791 3.306% 350ma=9.918%
Min 3587.4 Max 4142.5

(Mx-Mn) /(Mx+H) 7.18% (-)/2hv 7.07%
Luwin: 8.62% Lmax: 5.52%

Gradients: R/2=1.556% ~R=4.479%
Merit: 6.97 6% 6.29 T.96

Rens 9,983 Tavix 0.478 Venshx 8.64m
DataRejectsiona: 3.0

#dava=zs W-Thk Spacing = 1/3 Sigua

{Continue || Print
EeTaD T eName C:\4PW\Baikwski.pritCu_diff.rcp\Sszécula. rom

ARAZ.AS
TARIAN. 74 4055.70
e e ——— 4nlz.a4 e s
A s ——— 3gsg.lg o FI00-17
p—2 7777, 54 — 3025001 Z7na. 59
—— 7366.22 —— 3666.33
— 7507 40

[ Iy

WCVD difference (pre— post)

CDE ResMap Automatic 4 Point Probe

Cnntmuel Print
£sHap 1 eName C:vAPiNBaikwski.pritCu_diff.rep\DiffMap.rsm

FunTitle Rs]: C:Vv4PNBaikwski.prjiCu diff.recphS§zZfculb.rsw - 1.00 x C:h4FWNBaikwsk,

g

Lot ID  WaferID

PunDate 10:41 8/27/97
Recin Nane Cu Sputt 8inis
Operator He

Enginesr Baikowski

Wafer No. SinglePrblinty
WaferDia 200 Notch
EdgeExclusn 6.0

ProbePoints: 25 #Good: 24

W-Thk Zwep 3925.26 A
StdDev 119.714 3.060% 33mma=9.150%
Min 3710.8 Max 4225.5

Gradients: R/2=1.556% ~B=4.479%
Herit: 6.97 6% 6.29 7.96

Rsns 9.883 Idvll< 0.478 Vanslic §.6dm
DataRejectSigma: 3.0

#data=25 W-Thk Spacing = 1/3 Sitma

e

— 4084.85 — AR R4

—_— apadioy 5
100507 3765.64

— 3965.16

—— 025,20

&

Hereisasecond example: Y ou wish to report thickness of a copper film. Mode 7 can be configured to dothis. The
coefficientsa=0, b=479.13,c=-0.75681,d=0, e= 0, f =0, g = 0 are entered in the formulafor Mode 7. The
name Cu, and units A are chosen. Only one input fileis used.

Probe Go To X Near Zero

This command moves the probe near the center of the chuck. It isuseful for changing the probe, or for measuring a
single point near the center of awafer. For the latter, one can use the GainSet/1pt M eas command in the
Engineering Menu.

Home All Motors

This command homes all motorsin the following sequence:

1. Home Chuck Elevation motor

2.  Home Chuck Rotation motor

3. Home Probe Arm motor

4. If present, Home Cassette Elevation motor.
This sequenceis safein most circumstances. If thereisawafer on the blade, the operator must remove it manually
afterwards.
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Probe Repeatability

This command allows the operator to monitor the performance of the ResMap system. A series of closely spaced
measurements is made and the standard deviation is calculated. Repeatability is defined as the standard deviation
divided by the average of the series.

[ CDE ResMap Automatic 4-Py

Operator Engineer  Liities Pa:  Theoperator selects Operator ... Probe Repeatability... A probeconfiguration
Run Recipe must be chosen (single or dual, see pageError! Bookmark not defined. in
Error! Reference sour ce not found. on how to choose), and whether Static or
Dynamicrepeatability isdesired. If Staticischosen, thewafer and probe are not
moved between measurements, so contact between the wafer and the probetipsis

Run Mulki Recipe
Lisk Recip Files

PlotTrendChart made only once. If Dynamicis chosen (sometimes called reproducibility), the

Read Data File wafer ismoved asmall angular amount, given by dTh, for each measurement.
The user must choose how many sets, the number of measurements per set, and a

Zontour Flot starting location (radius and angle).  Click the Run button to start the

20 Plat measurement.

Diamacanklat

W aferbataRlak

FlotDataSequence Title: |HESH ap Repeatability Data |

PlatbatalsRadius

Flothataysanale HiSets IZI FrobeCfg EI
" Staki
FostProcessData File #Meas/set cllE

* Dynamic
Probe Go To % near 0 Starti@: R[mm]
Hame &ll Makars

Probe Repeatability Thideg]
Probe Conditioning dTh Cancel |

Static Repeatability should be no greater than about 0.02%. Dynamic repeatability should be no greater than about
0.1%.

Probe Conditioning

After repeated use, the probe may become contaminated, and the repeatability may degrade. To restore probe
performance, it should be conditioned. Thisisdone by contacting the probe tipsto a ceramic plate, which is
mounted at the edge of the chuck. This may be performed with or without awafer on the chuck. The operator
chooses the number of times to touch the probe tips to the ceramic plate, the clicks the Run button.

Probe Conditioning |

Conditioning Probe: Enter

# of 1 i 1to 75 |
of Imprezsionsz [1 to 75] ! Cancel
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— Engineer Menu

In this chapter, we will describe the commands available in the Engineer pull-down menu. Thisincludes creating
and editing arecipe, the project and recipe file structure, making measurements without a recipe, and how to
calibrate.

Project and Recipefolders

ResM ap Recipes are organized into folders called Projects and are stored in the c:\4p directory. The names of each
project are stored in afile called c:\dp\Project.Ist. Each project hasaoneto eight character name and corresponding
folder, such as c:\dp\Implant.prj. Stored in the project directory isafile containing alist of recipeswith the name
Recipe.lst, such as c:\dp\Implant\Recipe.lst. Each recipe has aname like 8in49pt.rcp and a corresponding folder.
Each map that is measured is stored in afilein therecipe folder. In each recipe folder is also the file Recipe.dat,
with alist of al the parameters of arecipe, and RunFile.lst, with summary data for each measurement.

Engineer Menu
The Engineer menu is shown below. We will describe the commandsin order.

Edit Recipe
To create or modify a project or recipe, select Engineer... Edit Recipe... The Project and Recipe dialog box will
appear.

EDE ResMap Automatic 4-Point Probe: Ro x|

Operatar | Engineer  Utilities Password  SECS Froject Recipe
. ) B8in49pt
Edit Recipe Implant Bindiam
WD Gind9pt

Run Recipe Alk, DEMO Gindiam
Map W afer

Gainet/1pk Meas

ViewData
Write Data File

alibrate
Set Calibration Standards

To create anew project folder, click the New Project
button. A dialog box will prompt you to enter the project
name, and arecipe name. To select an existing project,
click on its name, then either select an existing recipe by
clicking on its name, or create anew one by clicking on
the New Recipe button. ThePrevious button will select
the last project and recipe used. Y ou may select an
existing recipe to use as a starting point for a new recipe.

'(I':::g IFQteZI?/IgI; Igggc;; Screen will appear and you can Provious | pioj DEHD Recipe
configure the recipe to perform the mapping functions New Project | Delete | Hename| New Recipe |
you desire. We will describe each parameter in the
Recipe Screenin order. The Recipe screenisdivided into
five parts. First, the wafer parameters are defined.

Ok | Cancel |
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RECIPE: [EPI 8in49pt] 5[
—Wafer
= Round Diameter | 200 ~|| @ Hoteh " Fat Size m
" Rectangular KSizeE ¥Size
Conductor
SHEET ™ Thk For BULK -2 %2 Autosamplihk 7]
—Measurement 5 5 -
- f:' Dual Probe Site Diffusion ThOffset|D
Probe Configuration: Probe 1 - - - Ed .
Single =elect | J| SIS o] _ [ Ra\ml
' Circular Area L Rectangular Area {” Diameter (. Template
j 2l | 5% |"|"II | . | Angle 0 File Hame
#Sites/Band2 ” Xur |55' |‘|'ur |55' | RStart |Unused j|
[v StraddleHotch/Flat | . | = |
[¥ Follow Flat = Ll REnd
EdgeExBoundry dr {*
caoepet ] [ —
L |v [CutoffCorners iSites
Data [Ratio] l:l
0->Formula - || Conversion Rs = [. + M. «RsT Ohmsisq
| =||Gone: | | = | | R
Temperature Compensations: 0
PH type | ? ﬂJ| Manual ﬂ| TCR |“'3 | ucL[10.
DataReject > [3._|Sigma  Merit < [~ ReprobeRejects SPC Target |0. lLeLo.
—Parameters Files
Motor [4pMoté.prm MotionCoord  [4pMCrdd.prm | Probe [#PProbe.prm
PostProcess |1p_PostP.prm Run Title [CDE ResMap — Auto 4pp |

I~ Manual Load Only [~ Skip Hotch/Flat Find Cancel | Save Recipe | _hep |

Wafer parameters.

If Round is selected, then the Diameter pull-down menu becomes available. Thisisthe wafer size, not the map
diameter. Theavailable sizesare: 75, 100, 125, 150, 200, and 300 mm. It is necessary to selectNotch or Flat, and
if Flat ischosen, the Sze (Iength) of theflat in mm.

If Rectangular is selected, the XSize and YSze become available. Thisisthe sample sizein mm, not the map size.
The must choose whether to report the measured Sheet Resistance or to perform one of the three Bulk Resistivity
calculationsonthe Rsresult. The sample (conductive layer) thicknessis entered in the SmplThk box, along with
the corresponding units (C1, im, mm, cm). For Sheet Resistance, thethicknessvalueisnot used. |f oneof the Bulk
methods is selected, the layer thickness (Conductor Thk) and Units must be entered. We have implemented the
ASTM thickness correction, and J.I.T. and Y amishita methods for thickness and edge corrections (see explanation
inError! Referencesourcenot found.Error! Referencesour cenot found., pageError! Bookmark not defined.
Error! Reference sourcenot found.). To select any of these for arecipe, choose BULK ASTM Thk Corr,
BULK JIT Thk& Edge Corr or BULK Yamashita Thk& Edge Corr, respectively.

Measurement Parameters:

It is necessary to select either Single or Dual probe configuration. Maost measurements use adual configuration.
For adetailed explanation of how to choose single versus dual, seeError! Reference sour ce not found. inError!
Reference source not found.. On ResMap systems with more than one probe, it is necessary to chose which one
from the Probe Select pull-down menu.

Next are four options for the type of map: Circular Area, Rectangular Area, Diameter, or Template (user defined,
seedescription below). For each of these options, only the corresponding measurement parameters are used; therest
areignored. These parameters are described in the following table.
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Option Parameter Description
Circular Area # Sites Number of sites
#Sites/Band2 Number of sitesin the ring around the center site
StraddleNotch/Flat | Rotates the map so edge points avoid the notch or flat
Follow Flat
EdgeExcl Distance in mm from edge of wafer to map edge sites
Rectangular Area XII X value of lower left corner
Xur X value of upper right corner
#X Number of sitesalong X direction (number of columns)
Yl Y vaue of lower left corner
Yur Y value of upper right corner
#Y Number of sitesalong Y direction (number of rows)

EdgeExBoundry Use edge exclusion for boundary (instead of XII, Xur, YII, Yur)
CutOffCorners? If box is checked, the corner sites of the map will be eliminated.

Diameter Angle Angle of diameter. If 0ischosen, the map starts at the notch/flat.
RStart Radius of starting site
REnd Radius of ending site
drR If dR is selected, distance between neighboring sites.
#Sites If #Sitesis selected, number of sites
Template File Name File containing user-defined map; format is described below; the

name must be of the form *.tpl

If awafer isto probed more than once, it may be desirable to choose map sitesthat are slightly displaced from the
nominal locations. Each map site will be displaced by arandom amount that islessthan Site Diffusion Radius
giveninmm. To probe precisely at each nominal map site, Site Diffusion Radius should be set to zero. Similarly,
an entire map will be rotated by an angle equal to ThOffset in degrees (all sites rotated by the same angle). To
rotate the map by arandom amount less than ThOffset, select the Randomize box. Again, to probe precisely at the
nominal map sites, ThOffset should be set to zero.

Data manipulation parameters

Data Conversion Mode: anumber from 0to 10; if Ois chosen, the formulato the right of thisbox isuse. Units,
coefficient, and exponent must be entered in the respective boxes. By default, the coefficient and exponent have a
value of 1.0, which doesn’t transform the measured Rs. For modes 1 through 7, the formulais defined in the Post
Process parameter file (usually 4p_PostP.prm), and can be modified in the Operator ... PostProcessData File...
command (seeError! Reference source not found.Error! Referencesourcenot found.). Modes8, 9, and 10 are
pre-defined, and report Merit, Ztouch (chuck height when pins make electrical contact), and TouchNoMeas,
respectively, instead of Rs.

Temperature Compensation: First, the type of silicon dopant (P or N type) is selected. If manual Temperature
Compensation is chosen, a correction value in % per degree Celsius must be entered (0 means no correction). If
ASTM F84 is selected, then the table (see explanation in Error! Reference sour ce not found. Error! Reference
sour ce not found.) will be used.

Outlying data points may be rejected with the DataRej ect parameter. If the measured value differsfrom the average
by greater than the value of DataRegj ect timesthe standard deviation, it will be excluded from the reported statistics.
It will still be recorded in the datafile.

Data pointswith a Merit value lessthan that given by theMerit < parameter will be rejected. If the

ReprobeRegj ectsbox is selected, rejected data points will be re-probed.

A statistical process control (SPC) tar get value, upper control limit (UCL), and lower control limit (LCL) may be
entered. Thesewill be displayed with the measured data on atrend chart.

Parameter files

Thefour typesof parameter filesare Motor, Motion Coordinates, Probe, and Post Process, and they are machine and
wafer size specific. Usually the default entries are correct.

If the Manual L oad Onlybox is checked, the recipe can not be used with automatically loaded wafers.

To avoid notch or flat finding, select Skip Notch/Flat Find.
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Once adl recipe parameters have been selected, the recipe can be saved by clicking the Save button. The Cancel
button will return the user to the previous screen.

Template Files
Predefined maps (contour, rectangular, diameter) are provided, but the user may define any arbitrary map with up to
1000 sitesinaTemplate. Template files have the following format:

Line1: Title for comment

Line2: Reserved |eave blank

Line3: Reserved |eave blank

Line4: NP N=Number of sites, P = 1 (single probe configuration) or 2 (dual)

Lines5throughend: [G]RTh [G]*, R =radius, Th =thetafor each site, one site per line

*Theletter Gisoptional. If present, GainSet will be performed at that site. If absent, GainSet will not be
performed at that site, and settings from the previous site will be used.

Thevaluesin lines 4 through the end of the file may be separated by space or tab characters, but not commas.
Shown below is an example of atemplate file named Example.tpl that measures 36 sites, al at aradius of 20mm,
and distributed in 12 groups of three sites each separated by 5 degrees. The groups are distributed every 30 degrees.
GainSet isperformed at thefirst site of each group (every third site).

Line | Contents Note

1 Exampletpl sampletemplatefile | Title

2 Reserved

3 Reserved

4 362 number of sites single or dual probe configuration
5 G 200 [G] R Theta
6 205 [G] R Theta
7 20 10 [G] R Theta
8 G 2030 [G] R Theta
9 20 35 [G] R Theta
10 20 40 [G] R Theta
11 G 2060 [G] R Theta
12 20 65 [G] R Theta
13 2070 [G] R Theta
14 G 2090 [G] R Theta
15 20 95 [G] R Theta
16 20 100 [G] R Theta
17 G 20120 [G] R Theta
18 20 125 [G] R Theta
19 20 130 [G] R Theta
20 G 20 150 [G] R Theta
21 20 155 [G] R Theta
22 20 160 [G] R Theta
23 G 20180 [G] R Theta
24 20 185 [G] R Theta
25 20 190 [G] R Theta
26 G 20210 [G] R Theta
27 20 215 [G] R Theta
28 20 220 [G] R Theta
29 G 20240 [G] R Theta
30 20 245 [G] R Theta
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Line | Contents Note

31 20 250 [G] R Theta
32 G 20270 [G] R Theta
33 20 275 [G] R Theta
34 20 280 [G] R Theta
35 G 20300 [G] R Theta
36 20 305 [G] R Theta
37 20 310 [G] R Theta
38 G 20330 [G] R Theta
39 20 335 [G] R Theta
40 20 340 [G] R Theta

The corresponding pattern is shown in the figure bel ow.

| GainS<, then Measure
| Messure only

Run Recipe Alt

This command alows an engineer to modify (alternate) the parameters for arun, while the original recipe remains
unchanged. The datafile will be saved in the corresponding recipe directory. This can be useful for doing
diagnostics. For instance, if arecipe has5 sites for a production monitoring, and there is something unusual for a
particular wafer, the engineer can make a 49 point map for the same wafer without creating a new recipe. Another
example: if something does not look right near the edge of awafer, the engineer may want to make a series of runs
with different edge exclusions.
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Map Wafer

Thisissimilar to Run Recipe Alt. Thereisno recipe associate with the data. The engineer must enter al the
important parameters. Thisislike aone of akind data. Thisis useful for unknown wafer or doing R&D or
engineering studies.

GainSet/1pt Meas

This command is for doing a single point measurement at the present probe position. In conjunction with the
Operator... Probe Go To X Near 0 command, this allowsthe engineer to make a(near) center point measurement on
awafer without using a recipe and without unloading the sample. If the sampleisvery small or irregular, the
engineer can jog the probe (see the Utilities...Control ... command) to the correct position over the sample and do
the measurement where desired.

This command displays a sequence of values of gain settings of amplifiers and choices of the proper reference
resistors for the measurement. This can give helpful diagnostic information.

View Data

This command allows the user to view any text file, such as event and error log files, map datafiles, templatefiles,
or Run List files.

Write Data File

This command allows the engineer to write adata file from memory to the present subdirectory. Thisis useful for
making a copy of datawith a different name (like the Save As command), or to save data converted by the
PostProcessing option. With this command, a datafile can be saved to afloppy disk or to aremote drive.

Calibrate

This command allows the user to perform acalibration. Note that the ResMap does not need frequent calibrations.
We strongly recommend that you calibrate with the ResCal standard resistor packs supplied with your system.
Here is the step by step procedure:

Step 0) Thisisto be doneonly once for your standards. If it has not already been done at the factory or
during system installation, choose Engineer ... Set Calibration Standards... (see section 4.10 below).

Step 1) Now you are ready to calibrate. Select Engineer... Calibrate... You should see awindow with
three buttons: M easureStandard, CalibCalculation, and Close.

Step 2) Select M easureStandard. The following window should appear. Select a probe configuration
(usually 2) Select Standard 1. The value shown on the ResCal standard resistor pack number 1 should
match what is shown for Standard 1 in thiswindow. Click Ok. When prompted, unplug the cable that
connects to the probe, and connect ResCal standard resistor pack number 1 to the cable in place of the
probe. Click OK and the software will measure standard #1.
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Select Calibrate Standards =]|
CALIBRATION Standards List  #stds=[3 | ProbeConfig:
1227916 [[sheet H|z g0 [F2[27962  [Hsheet gi{>  gHo. |
3:[27945.1  ||sheet H> g ] & | sheet H> o o]
5: [0. |{sheet H|2 d o e | [sheet H2 g ]
" [{sheet H{z  HfH0-  [Te:fo. | sheet g2 g0 |
g: [0 [{sheet gifz  gfHo- [0 [[sheet g2  #Ho |
11:0. | [sheet g[2  E o |20 | [sheet gl{> g0 |

Selote Calibrate
Cancel |

Step 3) The previous screen will appear, but now should have some numbersfilling in the first few cells
of atable. Select M easureStandard again.

Step 4) Select the next standard and repeat Step 2, until each of the ResCal standard resistor packs has
been measured, and each of the columns has numbers below it. The column headers across the top show
theinternal resistor values, and each row will be labeled with a ResCal standard resistor pack value.

I
|MeasureStandard ” CalibCalculation I Close I

CATIE: 9.636600 100.8370  1009.730  10.0011K 99,3270 S27.301K  12.1508M
o 51001 711.42 64 0.2 3 24 0.5
4.791s 2.70Z 0.0 Z2.788-0.1 2.790-0.1 2.788-0.1

o 570,21 710,22 660
o.

3 22 0.0
279.62 279.8 0.1 279.5-0.1 279.7 2 & 0.0

1
o z299.

0 540,11 &0 4,92 300.3
27.95K 27.9K-0.0 27.9K-0.3 Z28.0K 0.1

G¥ Mrt ESqg
Mambat %df
Calbat %df

Step 5) Press CalibCalculation button and the system will cal culate the best calibrationfrom the dataand
display the resultsin the dialog box. For each internal resistor, the old value, the calculated new value, and
the relative change (%odiff) is shown. A change greater than 1% usually indicates a problem. Now you can
accept or not each new value for internal resistor. Then, click OK to save the newly calibrated resuilts.
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| MeasureStandard ” CalibCalculation I Close I
CATIE: 0.636600 100.8570 1009.730 10.0011E 99.3270K 927.501E 12.1508M
0D 51001 71 1.42 64 0.2 3 240.5
2.791s 2.79Z 0.0 Z.788-0.1 2.790-0.1 Z.788-0.1
2.7992-0.0 2.792 0.0 2.790-0.1 2.790-0.1
0D 57 0.2 1 710,22 w6 D0D.13 22 0.0
279.62 279.8 0.1 279.5-0.1 279.7 0.0 279.6 0.0
279.8 0.1 279.7 0.0 279.7 0.0 Z80.2 0.2
0 54 0.11 60 4.9 2 30 0.3
27.95K 27.9¥-0.0 27.98-0.3 Z8.0K 0.1
27933-0.0 27923-0.1 27945 0.0
GV Mrt XSg
MswDat %df
Calbat %df
Calibration Acceptance x|
OId: | 9.6365995 || 10085700 || 1009.7300 10.00110K || 99.32700K || 927 5010K || 12.15080M
=Jiff- | -0.0010% 0.1402% 0.0048% 0.0755% 0.0043% 0.2083% -0.0993%

New | 9.6364990 ||1nu_99333 || 1009.7789 ||1l].l]l]BESK || 99,331 24K ||929.432?K ||12.138?3H

[~ Accept

[~ Accept

[~ Accept

1]4 |

[ Accept

[ Accept

Cancel |

[~ Accept

[~ Accept
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Set Calibration Standards

Normally, the user should not use this command. This command is ordinarily performed only once, either at the
factory or during installation. Information about the calibration standards can be saved to afile with the Set
Cadlibration Standards command. We normally store the values from the ResCal standard resistor packs.

Edit Calibration Standards
ProbeConfig:

CALIBRATION Standards List:

#stds= E

1:[27916  [[sheet =[[7 =] [0. | 2[27962 | [sheet -] [2 - [0. ]
3:(27945.1 | [sheet =]/ [? =] [0 ] 40 | [sheet =] [z =] [0 ]
50 | [sheet ][ [2 =] [0 ] &[0 | [sheet =] [z =] [o. ]
7.[0 | [sheet ][ [2 =] [0 ] &[0 | [sheet =]/ [z =] [0- |
g:[0 | [sheet =ff [z =] 0. |1e:[o. | [sheet =z =] [o. |
11: 0. | [sheet ][z =] [0 | 1zfo. | [sheet =]|[2 =] [» |
St Catbrate ||

Cancel |
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— Utilities

In this chapter we describe the Utilities menu items, some simple maintenance, and password protection.

Utilities... Control...

Thismenu item is described in detail in the Service manual. Many of the commands here are dangerous when used
by an untrained or inexperienced user. Many diagnostic tools are provided here, aswell as configuration

T —

e —

Gain5et/1pt Meas |

Rz vz Preszure |

—%ac Control —
Blade Chuck

DataGingte)] |

Cycle Loader |

Data[Dual] |

Probe Condition |
R epeatability |

Exercize Motor
Probe Press

Bz vz Time |

" Switch [
[~ Status [
= Bop Chuck —;

“test |

WaferLocator Cmd

— Parameter Files

PostProcess ||4p_PustP.prm

POD/FOUFP Cmd

Prohe

| |4|:|F‘mhe_plm

ProbeChanger Cmd

CazSlotH ap Cmd

Load from Cass |

X

Set Probe Contact £ |

Unload to Cass |

Set Home @ Fero |

[Cazs to Bobot

Chuck to Robot

Hobaot to Cass

Hobot to Chuck

—LCaszzette

. Home
Poszition

Motion Coord | |4leErdB. prm

Automation EE4 P10

— Probedrm

-
=

==
=]
=
1]

Position

Motor Param | |4pHutB_plm

Motor Interlock | |4pl'-'|ut|nt.plm

Other

DI- 0111111111 11111111
231111 [nn

Cloze |

I
0.250 o P
El K | - ChuckRot
Position EI

4]

0.00deg

Park All Motor | n
Home All Huturl B T
Probe [ ChuckEley T
Contact Pozition ome
t
3 1.27 u
Probe J
Separate

parameters. Some of the functions available here, like Probe Condition, Repeatability, and GainSet/1pt Meas are
accessible from the Operator and Engineer menus, and are not password protected.

Utilities... Loadport Set AUTO...
This command, only available on ResMap model 463-FOUP, sets the FOUP load port to automatic mode.

Utilities... Loadport Set MANUAL ...
This command, only available on ResMap model 463-FOUP, sets the FOUP load port to manua mode.

Utilities... SysResources...
This command displays the Windows System Resources and available memory.
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WinsysResources
! Resources: sys=90% Lser=30% GDI=20%
Mernory: Free=1511250208 Compact=16711680

Utilities... Exit...
This command allows the user to exit the ResMap software.

Maintenance of the ResM ap

There are no regular preventive maintenance [PM] or lubrication requirements for the ResMap system, dueto its
S mpI icity and robust design. The following isacommon sense guide.
If awafer breaks, clean up the debris, and vacuum clean all exposed surfaces, especially below the chuck.
Y ou may want to remove the chuck to do this. The X-Arm lead screw may be coated with Silicon dust
which could prevent smooth operation. In this case, remove the covers, and clean the lead screw with
isopropyl acohol (1PA) and then put a coat of light oil on the shaft.
Clean the wafer chuck and the robot blade with IPA or de-ionized (DI) water and lint free towel once per
week.
Condition the probe once per week or when the merit value drops to about one half of its usual value. Do
not over condition the probe.

Password

Therearesix levels of password accessin the ResMap software. From the lowest level, which requires no password
at dl, al Operator menuitemsare available. It ispossibleto make measurements and display or print reportsfrom
thislevel. From the next level, a password is required, and Engineer menu items are available, such as creating and
editing recipes, and calibrating. From the highest level, it is possibleto accessall menu items, including those of the
Utilities... Control... screen. UsePassword... Log ON... andPassword... Log OFF...todojustthat,i.e.log
on and off.

Password... Edit Password...

Each user has alevel of access defined here. A user who has Level 3 or higher access may add, delete, or modify
User Names and Passwords. If no passwords are defined (i.e. no password file exists), the ResMap software allows

full access. The password levels are: -
Edit User Mame and Password x|

" Level 5

Leve | Access

0 Operator, [default] do not need to —
login User Hame [>2 ch.] | j| “ Level 0

1 Engineer " Level 1

2 Service Pazsword |:| ~ Level 2

3 Manager (can setup password for  Level 3

oo Add Modiy | |  Level s

Delete 1]
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