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Digital Surface Resistance Meter Kit
Installation, Operation and Maintenance

Figure 1. Desco Digital Surface Resistance Meter Kit

Description

TheDesco 19787 Digital SurfaceResistance Meter Kitis

an instrument designed to measure resistance point-to-point

(Rit) orsurface to ground (Rtg)in accordance with ESD
Associstion Standard ANSIVESD S4.1.

Its test funcitions include:

+  Resistance measurement accuracy of £10%
{(+20% for resistance valees 1x 10" and greater)

. Resistancerange of<1x10%hmsto=1x10"0hms

+  LUnderloadvoltages of 10 and1 00volis +5%

+  Blectrfication penod of approximately 15 seconds

The Digital Surface Resistance Weber also mezswres ambient
femperature and relative homidity.

The Digital Surface Resistance Meler Kit and its accessornies
are available inthe following item numbers:

ltem | Description

19787 | Digital Surface Resistance Meter Kit

19788 | Digital Surface Resistance Meter

19733 | Shielded TestLeads

50003 | Five Pound Electrodes, 1 Fair

50004 | Replacement T-Handles for Electrodes, 1 Fair

50005

Concentric Ring Probe
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The Surfzce Resistance Meter Wit for s Meter) is referenced
and designedto be usedto make measurements in
accordance with the test procedures i

» Compliance Verfication -ESD TR53 - Resistance
Measurements

«  Worksurfaces -ANSIESD S4.1 Worksurfaces

«  Floors - ANSIVESD 57.1- Resistive Characterization of
Materials Floor Matenals
+  Foot Grounders - ESD SP8.2 -Foot Grounders

Resistive Characterization
«  Gamenis -ANSIVESD STMZ.1 Garments

+  Szafing - ANSIESD STMA12.1- Seating -Resistive
Measurement

+  FloorFootwear - ANSIVESD STMS7.1 - Floor Materials
and Footwear- Resistance Measwement in Combination
with & Person

“A Compliance Verfication Plan shall be establis hed
foensure the Organization’s fulfilment of the technica
reguirements of the ESD Control Frogram Flan. Frocess
maonitoring {(measurements) shall be conductedin
accordance with a ComplianceVerification Flan that
identifies the technical requirerments to be verified, the
measurement limits and the frequency atwhich those
verifications shall occur. TheComplianceYernficationFlan
shalldocument the testmethods and equipment usedfor
process monitoringandmeasurements. Ifthe test methods
used by the Crganization differ from any of the standards
referencedinthis document, thentheremustbe atailoring
statermentthatis documentedas part of the ESD Conial
FrogramFlan. Compliance verificationrecords shall be
established and maintained fo provide evidence of conform ity
fothe technical reguirements.

The test equipment selected shall be capeble of making the
mezsurements defined in the Compliance Verfication Plan”®
[ANSIESD 520,20 section 7.3)

Reference Literature

In addition to those nofed above:

AMSIESD S20.20 -Development of ESD Control Program
ESD ADV1.0 - Glossary of Terms

ANSIESD 561 Grounding

These documents can be obtained directly fromthe ESD
Association, 7202 Turin Rd., Suvitz 4, Rome, NY 13440-2069,
(315) 3386837 or www ESDA.0rg.
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Packaging
19787 Digital Surface Resistance Meter Kit

1 Digital Surface Resistance Meter
2 Shielded TestLeads, 5'Length
2 Five PoundElectrodes

2 AAAlkaline Batteries

1 GatorClip

1 PlasticCarrying Case

1 Certificate of Calibration

Figure 2. Desco 19787 Digital Surface Resistance
Meter Kit

19788 Digital Surface Resistance Meter

1 Digital SurfaceResistance Meter
2 AAAlkaline Batteries
1 Certificate of Calibration

Features and Components
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Figure 3. Desco 19788 Digital Surface ResistanceMeter

Figure 4. Digital Surface Resistance Meter features and
components
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A. TestJacks: The shielded test leads connect hers. The
black test keads 3.5mm pleg connects into the sterso jack,
andthe whitetest lead s banana plug connects intothe
bEnana jack.

B. Display: Temperature, Relaiive Humidity and Surface
Resisiance Mantissa valees appear on this display.

Whenthetestbuttonis depressedandthemeteris setto
FULLtestmode, thefollowing informatiocnwilldisplayin
sequence:

Temperature in degrees Fahrenheit (+10%)
Temperature indegrees Cekivs [+10%)

Relative Humidity as a percentage {+10 infegers)
Surface Resisiance Maniissa {with exponent displayed
via LED, measurement in ohms)

Surface resistance ohmvalues are expressed with a
mantissa and exponent {power) of the numbar.  For example,
ifthe#8 exponentLEDilluminates andthe meter displays
“7.14" the measurementis 7.14x10°ohms or 714,000,000
ohms.

Ifthe measuredsurfaceresistanceis over 10" ohms, 1
will appear on the display.

C. Exponent LEDs: These LEDs indicate the surface
resistance exponent value. They are color coded for gquick
checks.

Exponent | Color
=3,3 Red
4.5 Green
6,78 Blue
a.10 Green
11,12, =12 | Yellow
Quick Checks

The surface resiiance exponeni number iluminates
immediately {ie. &=10° chms or 100,000,000 ohms).

[. Function LEDs: These LEDs indicate the measurement
tvpe indicatedon the display. The surface resistance
mantissa s displayed when either the 108 or “100V° LED
illuminated

These LEDs will flash when the battery voltage drops fo
approximately 2 vofis. Replace the batteries when this
DCCUTS.

E. TestVoltage Button: When setto ALTO, themeterwill
automatically switch totheappropriatetestvoltageforthe
measwed resistance range. The Fenction LEDs will indicate
the applied testvoltage. Materal thatis 9 x 10°ohms or_
lessshouldbe measuredat10volts. Matenalthatis 1x10°
ohms or greater should be tested at 100 volts. When the
switchissetto 10V HOLD, thetestvoltagewil beficed at10
volts regardless of the measured resistance valee

F. Quick CheckButton: WhensettoFULL, themeter

willcyclethroughthe 15 secondperiodthatdisplayvs the
temperature and relative humidity before the surface

resisiance mantissa 5 displayed. When sef to QUICK, the
meter will skip the 15 second period and immediately display
the measured surface resistance mantissa.

. Test Button: Push and hold this buttonto makea
measurement with the meter. Testingin accordance with
ANSIESD S4.1 reguires 15 seconds of electrification. These
15secondsareincludedwhenthe meterissetto FULLtest
mode. The surfaceresistancemantiss awill displavonthe
meter after temperature and relative humidity messerements
2re gisplayed.

The surface resistance exponent number illuminates
immediately, andthe meterfirstdisplaysthetemperature
and relative humidity duringa 15 secondelectrification
period. Themantissaisthen displayed attheend ofthetest
sequence. For example, ifthe #8 exponent LED fluminates
and the meter displays 7.147, the measerement 5 7.14 x 10
ohms or 714,000 000 ohms.

H. Battery Compartment: Open this compariment fo insiall
thetwo Afalkalinebatteries neededto powerthe meter.
Replace the balteries once the Funclion LEDs begin flash.

Operation

General Guidelines
+ Useboth 5pound electrodes for Rit measurements.

v sz one 5 pound ekectrode and connect the black test
kead fo ground for Rig measurements.

+  Ensurethatthe iterm being measuredis electrically
lolated {placed on an insulative sudace). The meter wil
measure the lowesi resistance path,

v Ensure that the test leads are separzied and uncrossed
&5 a3 best practice.

+  When using 5 pound ekectrodes:

»  Placethemnocloserthan2"fromthe edgeofthe
surface being messured

+  Place them no closer than 3" to any groundable
point

*  PFlacethemabout 10" apartfromeachotherfor Bt
measwre ments ofa worksurface

*  Placethemabout 3" apartfromeachotherforRit
measurement of 2 floor

+  Preferable electrode placements  inCluds:

+  Most commonly used ares of 3 surface
+  Most wom area

+  Center of surface

+  Furthest area from a grounded poind

v Ifthe sufaceto be measuredhas sections (i.e. floor
files, garment pansls), place the 5 pound ekectrodes on
different sections for Rit measurements.

+  Clean the materials serace for Test Lab messwrements,
but do not clean the surfacefor materials that are
already installed. Only cleanand re-testthe installed
matenal i failure ocowrs.
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+  Pushandholdthe TestButtonuntilthe suface
resisiance mantissa s displaved.

Measure Resistance to Ground (Rtg)

Test Procedure in accordance with ANSIVESD 541 section

E4 Periodic Worksurface Testing:

Do not clean the sudace.

+  Remove from the surdace only those iems that might
interfere with the fest.

v ESD sensitive devices shall also be removed.

+  Clipthe blacktestleadto a groundedpaint.

+  Useonebpoundelectrodeontheothertestleadand
place the electrode on the furthest convenieni point on
the surface.

+  Pushandholdthe TestButtonurntilthe surface
resisiance mantissa s displayed.

+  Performadditional measurements by placingthe
electrodeonthemastcommonty usedorwom area. Set
the meterto QUICK test mode to skipthe 15 second
peniod if preferred.

Ifthe measurementis outside acceptablelimits, cleanthe
surface with an ESD cleaner containing no insulafive silicone
such as Restore™ Anfistatic Suface & Mat Cleaner, and
re-testto determine ifthecauseoffailureis aninsulativedit
layer or the ESD worksurface material.

Figure 3. Rig testsetup

Measure Resistance Point-to-Point (Rtf) on the Surface

+  Donot clean the sudface.

+  Remove from the surdace only those iems that might
interfere with the test.

v ESD sensitive devices shall also be removed.

Lsetwo 5 poundelectrodes and place themonthemaost

commonly used areaof the surface. Ensure thatthe

electrodes areabout 10" apantfromeachotherandz”

away from any edge and 3" away fromany grounded

point.

+  Pushandholdthe TestButtonuntilthe suface

resisiance mantissa s displayed.

Ifthe mostusedareaisnotobvious, use twopoints near

the center of the surface.

+  Performadditional measurements by placingthe
electrodeonthemost commonty usedorwom area. Set
the meterto QGUICK test mode to skipthe 15 second
period if preferred.

[fthe measurementis outsideacceptablelimits, cleanthe
surface with an ESD cleaner containing no insulative silicone
such 25 Regiore™ Antistatic Serface & Mat Cleaner, and
re-testto determine ifthecauseoffailureis aninsul ative dit
layer or the ESD worksurface material

Figure &, Ritfest setup - set the electrodes about 10"
apart for worksurfaces and about 36"apart for fooring

Reporting and Using Test Resulis

Different standards have different reguirements; howsver,
followthe reguirements as specifiedintheuser'sESD
control plan. Examples are:

Per ANSI/ESD 4.1 (Worksurfaces), report:

+  Rigmaximum and minimum values measured for
resistance-to-ground in ohms

+  Ritmaximem and minimum wvalees messured for
point-to-point resistance in ochms

Per ANSI/ESD 7.1 (Floors), repaort:

Rig all values inohms for resistance-to-ground
Ritall valees inohms for pointto-point resistance
Voltage level

Test date

Temperature

Relative humidity

Test equipment vsed and lafest calibration date

Summarizethe test data by reportingthe minimum,
maximum, medizn and mean values that were obfained.
Include adiagramshowingthe approximateeledrode
positions and ground connections used.
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Frequency of Compliance Verification Testing

MOTE: *The frequency of perindictesting is nommally
specified incomporate operating procederes. ..The freguency
of testingis driven bythe amount of isk exposurethat can
occurbetweentests. For, example, whatisthe guantity of
product handled between test periods ™ (See ESD Handbook
ESD TRAD.20)

FeramMEX Aol ComplianceVerficationESDTRE3 Test
Freguency, The objectiveofthe periodictest proceduras
listedinthis documentistoidentifyifsignificantchangesin
ESD eguipment and materials pedormance have occumed
overtime. Testfrequency limits are notlisted in this
document, as eachuserwil needto developtheirownset
of test frequencies based on the crifical natwre of those ESD
sensitive tems handled andthe risk of failure forthe ESD
protective equipment and materials.®

Addition information includes:

+  Worksurface - af least quarierly [see ESD TRZ0.20
section 53.1.13 Periodic Tests)

+  Footwear - “Incoming inspection on 2 lof sampling basis
should be performed for all static confrol footwear® (ses
ESD TR20.20 section 5.3.3.4 Testing)

+  Floor-"Thetypes ofmonitoring andtypeofequiprment
areconsiderations.Insomecases, asimpleelectrical
resistance testwith a megohmmeter may suffice. In
others, astatic charge generation test may be required.”
(see ESDTR20.20 5ection 5.3 413 Performance
Monitoring)

+  Seating - “The recommended electrical resistance
rangeforseatingislessthan1x10° ohims astestedin
accordance with AMSIESD STM 121, This valee shoulkd
be during acceptance testing, installation and perodically
thereafier” (see ESD TR20.20 section 5.3.5.3 Testing)

+ Garments - “To maintain process contrel, #tis imperative
thatthe garmentbetested per ANSIESD STM2.1.The
point-to-point and slesveio-sleeve resistance test should
bemade.” (see ESD TR20.20 section 5.3.13.3.1.8
Periodic  Testing)

Surface Resistivity
Theorefically, Resistivity is 10 times greater than Resiiance

For example, a material that measures 107 ohms in surface
resistance should measure 107 ohms/squarein surface
resistivity *

Ref: ANSIESD STM11.11 section 12.0 Conversion to
Resistivity states, “Whenitis appropriateto convert a
resistance obtainedbythistestmethodto anequivalent
resistivity in ohms persqguare, multiply the resistance
measuraments abtained by this method by 10. The
conversionfactorof10is derivedfromthe geometry ofthe
glecirode  assembly.”

*Note: Athough STMA1.11 uses ohms/square, per ESD
TR20.20, the corect unit of measure for resistivity is just
ohms.

Product Qualification Test Lab Test Procedure Guideline
Fortestlabuse of ESD Worksurfaces, Floor Materials,
Footwear, Ganments orSeating, thebestadviceistofollow
the test methods in applicable ESD Association documents
which include defails such as:

+  Cleaning(Forexampleper54 1 “Thetestspecimens
andelectrodes shallbe clean edtwicewitha minimum
T0% mopropanol-water solution wsing 2 clean, low-inting
clotheachtime). Allowtothematerialtodry.

*  Emvironmental chamber (For example per S4.1, control
relative humidity to 12 £3% relative homidity and 50 +5%
relative humidity and femperature fo 23 £1°C)

+  Specimensupporntsurface(Forexamplepers4.1,
greaterthan1x10™ohms suchas PMMA, PTFE or
polycarbonate)

+  Specimen Pre-Condifioning (For example per S4.1, at 23
+1°C; 3 5pecimens at 12 +3% relative humidity for upto
72 hours minimem, and 3 specimens 2t 50 5% relative
humidity for up to 72 hours minimum})

*  Reporfing Test Resulfs: For example per S4.1 Reporting
Test Results, report:

«  Minimum, median and maximum readings for both
resistance-to-groundable point and point-to-point
resistance inohms at low relative humidity

«  Minimum, median and maximum readings for both

resistance-to-groundable point and point-to-point

resistance inohms 2t moderate relstive humidity

Temperature

Relative humidity

Actual duration of conditio ning

Test equipment used and latest calibration date
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Desco 50005 Concentric Ring Probe

Figure 7. Desco 30003 Concentric Ring Probe

The Desco 50005 Concentric Ring Probe i5 an instrument fo
beusedinconjunctionwitharesistancemeter, such asthe
Desco 19787 Digial Surace Resistance Meter o measure
surface resistance per ANSIVESD STM11.11 the test method
listedin PackagingstandardAMSIESD S541forsurface
resistance of planar materials.

The Concentric Ring Probe (Ref ANSIVESD STM11.12) can
mezsure the volume resistance of planar materials wsing 2
flat conductive metal plate (not included).

The Concentric Ring Probe may be used for the resistance
measurements of ESD pac l.a(jl[‘(_; including static  shiskding
and other bags.

See TB-3063 for more information.

Maintenance

The Digital Surface Resistance Meter reqguires little
maintenance. Therearenousersendceable parts. Ifyour
meter requires service bevond cleaning the electrodes or
replacing the ba ct the factory.

fteries, please conta
This product utilizes ahigh frequency switching circuit to step
upthe3voltsfromthebatteries tothe 100 volttestlevel.
Someusersareableto discerna slight humor buzzingwhen
the meteris powered. This is perfectly normal and is not
considered a flaw or defect.

Battery Replacement

The Fenction LEDs located above the push buttons will flash

when the battery voltage drops fo approxim ately 2 volts.

This indicates that the meters batteries should be replaced.

Cpenthecompartmentlocatedontheback ofthemeter

1-:- replace the balteries. The meler uses two AA zlkaline
betferies. Ensure that the balteries’ polartiss are onented in

the comect fashion to avoild any possible circuit damage.

DESCOEAST -Cm2

DESCOWEST - 3551 Wainul Awanus,
Coigaie Way, Camaon, MaA J2021-1407

Cleaning the Digital Surface Resistance Meter
Theareasurmoundingthe cable jacks atthetop endofthe
meter should be wipad with a clean, sopropanol-alcohol
moistenedclothto remove skin oilsthatwillaccumul ate
andaffectthemeter's acouracy athighresistances. The
frequancy of cleaning will depend on usage. Dea':-
recommends cleaning this area once 2 month.
should also be cleaned inthis fashion.

Cleaning the Five Pound Electrodes

Per ANSI/ESD 54.1 “Clean the glectrodes with 2 minimum
7 0% isopropanol-watersolution. Make surethes pound
glectrodes” conductive pads are dry prior to use”

Seespecificproductteststandards fortestlab specimen
cleaning instructions. Per ANSIESD S4.1 Worksurfaces
“The testspecimens and electrodes shall be cleaned twice
with a minimum7 0%isopropanobwater solutionusinga
clean, low-linting cloth each time” (Wote: The item should
then be conditioned for 72 hours minimum)

Cable jackets

Calibration

TheDigitalsurfaceResistance Meteris calibratedto MIST
traceable standards. Most users require calibration annually
which is our recomendation. Flease e-mail

Service@ Desco.com for getails. In-house calibration can be
performed by using 3% resistors inoeach of the mefer ranges.
Simplyattachtheresistorstothetestleadsusingclips and
recordthe meter's display. Keepthetestleadsuncrossed
and separated fromone another. Should adjustment be
necessary, Desca recommends to return the unitto the
factory. Special eguipment is required to adjuest the meter

Reumrecl Equipment
Digital Multimeter: accurate to 1.25% @ 10WDC and
100vDC

+  FixedDecadeBoxwithvaluesfrom10*-10™:
accurate to 7%, except at 10" and 107 (£5%)

«  Thermometer accurste tox1°F

*  Relstive Humidity Mefer accurate to 2%

v Test Leads

« 9% lsopropyl Alcohol and Cleaning Wipss

Setup
Test Area-needs to be free of any high voltage
transformers or power supplies and away from any type
of fluorescent fighting or high power lighting.

Worksurface - nesds fo be covered with 2 grounded

conductivemnatat1.0x10%orless.

+  Technician - nesds fo be connecied foeguipmeni
groundwith a0 ohmresistorinthegroundcord.

+  Decade Box - needs o be connecied to eguipment

ground.
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Mormalization of the Meter

The iemperature insige ihe testing area nesds to be T5°F
+3°Fat40%to60% relativehumidity. The meterneeds
fostay at a temperature of 75°F £3°F for approximately 2
hours for proper readings. The meler cannol be normalized
inside objects, endosed boxes, containers orcases. The
temperatureinside an enclosed case will differ fromthe
outsidetemperature. These caseswillactasinsulators to
themeter. The metermustremainstationaryinthetesting
area for about 2 howrs without any significant changes to the
temperature.

NOTE: Accuracy ismeasured after normalizing the meter for
aminimumof2hours.

Calibration Test Procedure

+  Useonlythetestleadsthatwere suppliedwiththe
meter.

+  Clean around the benana jack and sierso jack located &
thetopofthemeterwith99%isopropw alcohol . il from
human fingers can affect the accuracy of the meter.

+  SettheTestVoltage Buttonto 10V HOLD. Press and

pold the Test Butfon. The measured wvoltage befween
thetwotestleadsshouldbe 10V £5%.

v Setthe TestVoltage Buttonto ALUTO. Press andhold
the Test Button. The messured voliage befween the two
test leads should be 100V £5%.

+  Ensurethatthe TestVoltage Button is setto ALTO
when perfiorming the following measurements. Always
measurefrom1.0x 10 ohmsandwork yourway down
to 13.(]:-:1 0% Meverstartyour measurementsfrom 1 .0x
107

Temperature: T5°F +¥F (23.5°C +1.T7°C)

Relative Homidity: +1 infegers

A1.0x10%
+20%
0%
20%

B.1.0x10"
+20%

0%

-0

C.1.0x10"
+10%

0%
-10%

D.1.0x 10°
+10%
0%

A0%

E.1.0x 10°
+10%
0%
-10%

F.1.0 x107
+10%
0%
-10%

G.1.0 x 10°
+0%
0%

-10%

H.1.0x 10°
+10%
0%
-10%

1.1.0x 10
0%
0%

-10%

J.1.0 x 10°
0%
0%

-10%

LED =12 ellow
LED=12%ellow
LED =11 Yellow

LED =11 Yellow
LED =11 Yellow
LED =10 Green

LED =10 Green

LED =10 Green
LED = 9Green
LED = & Green
LED = @ Gresn
LED = & Blue
LED = 8Blue
LED = S8Blue
LED = 7 Blue
LED = 7 Blue
LED = 7 Blue
LED = &Blue
LED = & Blue
LED = & Blue
LED = 5 Green
LED = 5 Green
LED = 5Green
LED = 4 Green
LED = 4 Green
LED = 4 Green
LED = 3 Red
LED = 3 Red
LED = 3Red
LED = =3 Red
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Mantissa 1.20
Mantissa 1.00
Mantissa 8.00

Mantissa 1.20
Mantissa 1.00
Mantissa 8.00

Mantissa 1.10
Mantissa 1.00
Mantissa 2.00

Mantissa 1.10
Mantissa 1.00
Maniissa 2.00

Mantissa 1.10
Mantissa 1.00
Mantissa 2.00

Mantissa 1.10
Mantissa 1.00
Mantissa 2.00

Mantissa 1.10
Mantissa 1.00
Mantissa 2.00

Mantissa 1.10
Mantissa 1.00
Mantissa 2.00

Mantissa 1.10
Mantissa 1.00
Mantissa 9.00

Mantissa 1.10
Mantizsa 1.00
Mantissa <080
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Specifications

Resistance Ranges

Accuracy

Fower Supphy
Battery Life

Operating Temperature

Environmertal
Reqguirements

Meter Dimension:

Meter Weight

Carrying Case Ki
Dimensions

Carrying Case Kit
Weight

External Electrode

1x10% to 1x 10= ahms @
10Vaolts, complies with AMNSl
ESD 541

1% 1000 1x 10=ohms @
100 olts, complies with
AMSIESD 54 .1

Resistance measurements
within £10% (+20% for
resistance values 1x 10"

and greater), complies with
AMNSIESD 54 1. Underload
voltages of 10 Volts 5%
and 100 Volts +5% exceeds
rsedqgljiremems of AMSIESD

2 AA alkaline batteries

Approximately 1,500
measurements

41°F to 85°F (5°C to 30°C)
Indooruse only at altitudes
lessthan G500t (2 km)
Maximurmrelative humidity of
80% upto 85°F (30°C)
B1"x41"x 15"
(21cmx10cmx4 cm)

0.7 Ibs (0.2 ka)

1358"x108"x4.0"
(34 cmx 27 cmx 10 cm)

13.01bs (5.9 ka)

51bs (22 0z), 2.5" in diameter
complies with ANSIESD 541

Limited Warranty, Warranty Exclusions, Limit of
Liability and EMA Request Instructions

See the Desco Limited Warranty
http:/fdesco.descoindustries.com/Limied-W arranty. a5 px
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