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QuadProll Resistivity System

Measures V/I, Sheet
Resistance, Resistivity or
Thickness

Reports Average, Standard
Deviation, Minimum,
Maximum and 1Sigma for
the data set

Temperature Coefficient
of Resistance (TCR)
measurements integrated
with automated
temperature chuck and
source meter. (Optional)

Automated 2D Color
Contour mapping, 3D and
Cross section mapping

Employs the Dual
Configuration Testing
method for improved
accuracy and repeatability

Tests samples 10mm to
300mm

P/N Typing

Comparative Mapping
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QuadProll Automatic System

The QuadProll automatic includes a computer, stepper controller, and
base station with either a 200 or 300mm diameter isolated chuck. The
software automatically defines the points for automated testing and
mapping of the test sample. The user enters the sample size, sample
shape, edge exclusion, and choice of 5, 9, 25, 49 or 121 test points. The
software automatically defines the best probe position for creating a
uniform contour map.  Users may also define their own custom
positioning map with up to 14,000 test points. The user map may be
defined by moving to position and recording the location or keying X-Y
positions into an X-Y position table.

With AutoRange mode enabled, at the first measurement, the
QuadProll steps the current source through a number of settings,
finding the best current setting for testing the sample under test. All
subsequent test positions use the same current setting. With Dual
Configuration mode enabled, at each site, 4 different measurements are
made applying the dual configuration (ASTM Standard F84-99)
assuring that errors introduced by the probe head and edge proximity
are eliminated. This greatly increases the repeatability and accuracy of
measurements. The QuadProll automatically steps to each position and
records the X-Y position, Sheet Resistance, Resistivity, Thickness and
V/I measurement in a visible table. Upon completion of the test points,
a wafer contour map is displayed. The contour map may be toggled
between 2D color, 3D full scale and 3D cross section viewing.
Statistical data including the average, standard deviation, 1Sigma,
maximum and minimum measurement results display prominently
above the contour map. The results may then be printed or exported to
a spread sheet for further analysis.
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Test 1

Test ID
WaferlD
Wafer Lot
Wi Size (mm)
Current (ma)
Date

Param
Avg
HMin
Max

Std Dev

1.Sigma

Toggle Wafermap/Cantour

Tested By:
Test Result:
Temperature

Points:

Test 2

Test ID
WaferlD
Wafer Lot
Wi Size (mm)
Current (ma)
Date

Param

Avg

Min

. Max

Std Dev

Tested By:

Test Result:
Temperature

Points:

After the automated testing, the

&
4

2011/1/31 15:59

Rs (mOhmsisq cm)
34.992293
32.759351
36.550231
1138028
3252224

Test OK
28.95672

762.939392
2011/1/31 15:40

Rs (mOhmsisq cm)
35.188261

| X4 (mm) |1 (mm) | R1 (Ohmisq)

|R2 (Ohm/sq)

©® oo WM =g

0

425
30052
0
-30.052
-425

-30052 -

-60.104
-32528

0.035932
0.03588

0.035447
0.035163
0.034799
0.03491

0.035847
0.03655

0.036435
0.035144
0.034598
0.034335
0.034282
0.033922
0.033498
0.032986
0.03276

0.033161
0.033772
0.034815
0.035855
0.036424
0.036483
0.036161
0.035649

33.23973
36.791347
1.013414
2.879978

Test OK
28.41015

=
N N

contour maps are displayed.
The 2D contour maps are

displayed in black and white or
colored regions. 3D graphs may
be plotted in full scale or a cross
section. Cross section maps
may be defined on the X or Y
axis. When the QuadProll is
connected to a printer, the user
selects the desired maps and
summary to print.

The data table may be printed or
exported as a delimited ascii file.
Printing provides a choice of
graphs and the data table.

0.036301
0.036046
0.035543
0.035237
0.035133
0.035434
0.03608

0.036791
0.036397
0.034974
0.034592
0.034351
0.034539
0.034021
0.033798
0033322
0.03324

0.033955
0.034267
0.035279
0.036126
0.036398
0.036177
0.035858
0.035837

425
30.052
a
-30.052
-425

-30.052 -

-60.104
-32528

Back To
Test

More Key features of the QuadProll:
e Automatic calculation of the

test site locations based on
size, number of test sites and
edge exclusion.

e Automatic positioning of the

test sample to each test site.
Fast through put with up to 50
measurements per minute.
Measurement of Sheet
Resistance, V/I, Resistivity or
Thickness

Auto-ranging the test meters
to find the most accurate
settings.

Dual configuration to eliminate
errors based on edge proximity
or probe imperfections.
Precise, repeatable mapping of
the surface with selectable 5 to
1400 measurement points.
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Manual QuadProll System

A bench top manual positioning stand is
also available for testing and mapping. A
precision knob control allows X-Y
positioning with mm accuracy. A digital
monitoring system sends X &Y position
with 0.1mm resolution to QuadProll
software. The software displays the target
position and the user moves the test sample
to the position by turning the knobs and
watching the display. A lever lowers the

probe head into contact with the sample.
The auto ranging, dual configuration and
data collection and mapping features

function the same as the semi automatic system.

Four Point Probe heads

Signatone offers two probe heads to choose from; the SP4
and the HT4. The SP4 is an inline probe made of delrin and
used in most applications. Several choices are available for
configuration to your specific application. The three
spacings are .040, .050 and .0625 inches. The three
pressures available are 45, 85, and 180 grams. Tips are
made of Tungsten Carbide or Osmium and offer a choice of
.0016, .005, .010 inches radius.

The HT4 inline four point probe head is made of ceramic
and designed for high temperature and high resistance
measurements. The HT4 accurately collects data at
temperatures up to 600°C.

QuadProll Test & Calibration

NIST traceable calibration standards are available for purchase with the system. Proper use of the standards and
the calibration procedure insures the specified system accuracy of better than 1%. Each time the probe head is
changed, the system should be recalibrated using the standards. The calibration process requires about 3
minutes and is highly automated.

Shown below: SRS3-0.9 3” NIST calibration wafer being used on a QaudPro-MAST with hot chuck.
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QuadProll TCR (Optional)

The Temperature Coefficient of Resistance option integrates temperature control of the test sample as well as
the automated source meter control and resistance calculations. Integrated with a Signatone thermal chuck
system, the test automatically steps through the test temperatures without moving the probe tips. Measurements
are taken at each of the target temperatures and results plotted on the graph. TCR is reported in PPM.

Users define the temperature range, temperature steps and dwell or settling time at each temperature before
making a measurement. A variety of Signatone thermal chucks are available to define range and resolution with
a range of ambient to 300°C, 1° resolution.

For example, a typical test would be set at a range of 50°C to 250°C with 25° steps, dwell time of 5 minutes.
The QuadProll would automatically measure the resistance at 20°C (the reference temperature) then control the
chuck to heat to 50°C. After dwelling 5 minutes at 50°C, a measurement is then taken, recorded and plotted on
the graph. Next, the chuck is heated up to 75°C for the next step measurement. This process repeats until the
last measurement at 250°C is complete. The chuck is then automatically cooled back to ambient. Then, if so
defined, additional locations may be automatically tested on the same sample. Up to 9 points on a sample may
be automatically tested and graphed. The data may be printed or exported to a spread sheet for further analysis.

. Temperature Characterization MEE

Hes/stance Temperature Tests

Max Temp. C |Pres. Temp. Rs ohms Resistivity ohm-cm TCR PPM

GESULTS TABLE

Temp C [ Cur T C | R (ohm) Res o-cm Probe Head
Start Temp. 1 20 19 TEEE0Z  942E04
Test 2 30 32 19%E02 A92E04
3 40 42 206E-02  1.03E-03
4 50 52 21302 1.0EE-03
Heat Max 5 £ £2  221E-02  1.10E-03
T 3 70 72 228E-02  114E03 XY Stage
P 7 a0 81 23/E-02  117E03
g a0 91 243E-02  1.21E03
Set Up 8 1000 101 24902 1.24E03 UnlLoad
Tempera‘tu[e 10 110 112 ZE0E-02  1.30E-03
Tests 11 1200 121 26BE02 1.33E03 Initialize
Check
Electrical Set

Up

0.000

TCR for All
Points

r 19 32 42 52 B2 72 81 91 101 112 121

Status
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QuadProll ordering information

All QuadProll systems include the QuadProll software, two probe heads, necessary cabling to complete a
working system and an operation manual. The QuadProll integrates Keithley Source meters for measurements.
The different ranges available are directly based on the different Keithley model meters. Two SP4 probe heads
with quick mounting blocks are provided with each system.

Model maker information
QuadProll-[range][type][size][TCR option]

Economic range: 1mQ to 800K

Standard range: 1mQ to 1.2MQ

Conductive range: 1uQ to 1.2MQ

Recommended range: 1puQ to 100MQ

olz|o|n|m

High resistance range: ImQ to 10GQ,
- includes HT4 probe head

Tn

Full range: 1puQ to 10GQ, includes HT4 probe head

B Bench top, manual motion configuration includes
- computer integrated into rack with test meters

- flat panel screen, keyboard and mouse

- 304 test stand with manual X-Y positioning

- includes 200mm Ultem Chuck

- position digital readout

U Bench top, manual motion configuration includes

- computer integrated into rack with test meters

- flat panel screen, keyboard and mouse

- S-305 stand with stationary DUT holder, for up to 300mm wafers
- manual X-Y positioning of SP4 or HT4 four point probe head

- 300mm Delrin platfrom holds 100/150/200 & 300mm wafers

- not available for use with TCR option

A Semiautomatic stand alone configuration

- latest Windows OS, moderate processor, RAM and HD, keyboard and mouse
- automatic X-Y positioning stage

- dark box enclosure

- computer integrated into mobile rack with test meters

- flat panel screen, keyboard and mouse

- locking castors allowing stand alone system to roll into place

R Signatone S-M40 /S-M90 series micropositioners with SP4/HT4 holder for use on existing
Signatone probe station platforms. (probe station not included with this item /ask us about
Signatone probe station and QuadProll integration packages)

8 For samples 10mm - 200mm in diameter

C For samples 10mm - 300mm in diameter

0 No TCR option

T | Standard TCR option: range of 10°C to 300°C, 1°C resolution
- includes S1070 series controller and hot chuck

U | Low range, precision TCR option: range of 10°C to 125°C, 0.1°C resolution
- includes F25-HL fluid chuck controller and fluid chuck (temperatures higher than 95°C will
require special coolant fluid, not included with this item and will be quoted on separately)

Example of most popular model configuration: QuadProll-MA8T
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