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IMPORTANT NOTICE

咧

UsAGE OF THE DAE4

The DAE unitis a de"cate, high precision instrument and requires carefu丨 treatrnent by the user There are no

serviceable pads inside the DAE specia丨 attention sha"be glven to the fo"oⅥ
`ing points∶

Battery Exchange∶ The battery cOver ofthe DAE4unitis fixed using a screxAl,overtightening the screw may cause
the threads inside the DAE to wear out

shipping ofthe DAE∶ Before shipping the DAE tO SPEAG fOr ca"bration,remove the batteHes and pack the DAE
in an antIstatic bag This antistatic bag sha"then be packed into a丨 arger box or cOntainer vvhich protects the DAE

from irnpacts during transportation The package sha"be marked to indicate that a frag"e instrumentis inside

Eˉstop Fa"ures∶ TOuch detection rnay be rnaIfunctioning due to broken rnagnets in the Eˉ stop ROugh hand"ng of
the Eˉ stop may Iead to damage ofthese magnets Touch and co"ision errors are often caused by dust and dirt
accumu丨 ated in the E-stop TO prevent E-stop fa"ure, the customer sha" al、 Ⅳays mount the probe to the DAE
carefu"y and keep the DAE unitin a non-dusty environmentif not used for rneasurements

Repair Minor repairs are performed at no extra cost during the annual caⅡ bration HOvveˇ er,SPEAG reserves thρ
righttO charge for any repair especia"y if rough unprofessiona|hand丨 ing caused the defect

DAsΥ ConⅡ gurat∶ on F"es∶  since the exact values of the DAE input resistances, as measured during the
ca"bration prOcedure of a DAE unit,are not used by the DASY softVVare,a nomina丨 value of200MOhm is given in
tho corresponding cOnnguration fiIe

Important Note:
Warranty and caIibration∶ s void ifthe IDAE unitis disassembIed part丨 y orfu"y by the
Customer.

Important Note:
Never attemptto grease or° Ⅱthe Eˉ stop asser11bly。 Cleaning and readjusting ofthe Eˉ
stop assembIy∶ s aHOwed by certified sPε AG personnel on:y and is part ofthe annuaI
ca"bration procedure每  ∷

Irnportant Note:             ∴

To preVent damage ofthe DAE probe Connector p∶ ns,us0great care、″hen instaⅡ ing the
probe to the IDAE.Carefu"y connectthe probe W∶ th the Connector notch oriented in the
mat∶ ng position.Avoid any rotat∶onaI m°Vement ofthe probe body Versus the DAE
whⅡe turning the Iocking nut ofthe connector.The same care sha"be used、 ″hen
discOnnecting the probe from the DAE.
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ACcred"ed bythe sw|ss Acρ red"auon service(sAs)

The swiss Accreditation service is one ofthe signatories to the EA

Mu""ateral Agreementf° r the reCognition of caⅡ bration Certificates

Client   sPEED(Audρn)

ACCred"a刂on No.:sCs O1o8

Ce"Ⅱicate No:DAE4ˉ 13530Ct21

CALIBRATION CERTlF∶CATE

○blect DAE4ˉ sD ooo Do4BMˉ sN∶ 刂353

C刨 ibrauon procedure(s)     QA CALˉ 06,v3o
CaⅡ bration procedure for the data acquisiti° n electronics(DAE)

Calibrauon date∶            Oct。ber19,2o2丬

This calibration cedificate documents the traceability to national standards,which realize the physical units of measure|η ents(sl)

The measurements and the uncertainties vVith confidence probab"ity are given on the fo"owing pages and are part ofthe certificate

All Ca|ibrations have been conducted in the closed丨 aboratory facil"y∶ enVironment temperature(22± 3)° C and hun∩ dity(7o%

Calibra刂 on Equipment used(M&TE c"ucalf。 r calibrau°n)

Pomary standards |lD# ~̄ Ca|Date(Certficate No) Scheduled Ca"bration

Ke"hley Mu"imeter Type2oo1   |sN∶ 0810278       3⒈ Aug21(No∶ 31368)                 Aug-22

secondary Standards            |lD#                 check Date(in h° use)                      scheduled Check

Auto DAE Calibra刂 on un"

Calibrator BOX V21

sE UlArS053AA1001

sE UMs006AA1002
o7-Jan-21 (in h° use check)

07-Jan-21 (in house check)

ln house Check∶ Jan-22

ln house check∶ Jan-22

Ca"brated by∶

Appr° ved by∶

Name

Ad"an Geh"ng

sven Kuhn

Function    `

Laboratory Technician

Deputy Manager

P。
。S∴.和
lssued∶ October19,2021

This caⅡ bration cert汗 iCate sha"not be reproduced exceptin fuH vvithout written approval ofthe|aboratory
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GIossary
DAE data acquisition e丨ectronics
Connector ang丨 e   inforrη ation used in DAs、 r system t° aⅡgn probe sensor X to the robot

coordinate system。

Methods AppⅡed and Interpretation of Parameters
·  DC yo/fage Measureme刀″CaⅡ bration Factor assessed for use in DAsY systervl by
comparison with a caⅡ brated instrumenttraceab丨 e to national standards.The figure given
corresponds to the fuⅡ  scale range ofthe vo丨 tmeterin the respective ronge,

·  Connecror ang∫ e∶ The angle ofthe connectoris assessed丫 ηeasuring the angle Iη echanica"y
by a toolinserted.Uncertainty is not required。

·  The fo"owing parameters as documented in the Appendix contain technica丨 inforrη ation as a
resu丨t from the perforrrlance test and require no uncertainty.

· DC yo/rage Measuremen扌 L加ea″〃r VeHfication ofthe LineaHty at+10%and-10%0f
the nor11inal ca"bration voltage.丨 nfluence of offset vo⒒ age is incl山 ded in this
measurement,

·  Common mode sens″
`￠

ity∶ 丨nfluence of a positiVe or negatiVe cornrη on rη ode vo丨 tage on
the differentia丨 measurement.

·  Channe`氵 separa″ onr丨 nf丨 uence of a vo"age on the neighbor ρhannels not subjectto an
input vo丨 tage.

· ^D Converfer yafues〃
`rh`npufs sJ,orfe(少

Va|ues on the interna丨 AD converter
corresponding to zero input vo⒒ age

·  `npLJ扌 Ofrser n彳 easuremen扌 (Dutput voltage and statistical results over a丨 arge number of
zero Vo丨tage rηρasurements.

●  ′刀pur orfser curren仃 Typical va丨 ue forinf。 rrηation;Maxirnurn channe丨 input offset
current,not considering the input resistance.

·  `npur resjsfancor Typical value for inforrnation∶ DAE input resistance atthe c0nneCtor,
during internal autoˉ立eroino。 nd during rneasurement,

● Lo〃 Ba扌扌er/月 farFn y。ffager Typica|value forinformation.Be丨ow this voltage,a battery
a丨 arrn signa|is generated∶

·  POyl/er Consump″ onf Typioa丨 va丨 ue for inforrvlation,Supp丨 y currents in vaHous operating
modes.
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DC Vokage Measurement
A/Dˉ Conveder Resolutlon nomina丨

、
      High Range∶       1LsB〓      61uV,     fu"range=  丬oo¨ +300rnV

LOw Range∶      1LsB〓      61nV,    fuIl range〓   △ ¨̈ +̈3mV
DASY measurement parameters∶ Auto zerO Time∶ 3sec;MeasuHng ume∶ 3sec

Connector AngIe

CaⅡ bration Factors X Y z

High Range 405,034± 0,02o/。 (k=2) 405.127± 0。 02%(k〓 2) 405.200± 0,02%(k〓 2)

Low Range 4,00605± 1,50%(k=2) 4.00030± 1,50%(k=2) 4.00838± 1,50%(k=2)

Connector AngIe to oe used in DASY system 238,0° ± 1°

Cert"icate No∶ DAE4-1353 0Ct21 Page3of5
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Appendix(Add⒒ ionaI assessments outside the scope of sCsO108)

1。 DC

2.Con,1ηon Ⅱηode sensitivity
DASY measurement Darameters∶ Auto zerO Time∶ 3sec∶ Measu

3.ChanneI separa刂 on

VoⅡaqe Linea
High Range Reading(uv) Di彳erence(uV) Error C汔 )

ChanneI X   +lnput 20003299 4̄,56 -000

ChanneI X   +Input 2000624 -008 0̄00

Channel X   Īnput 2̄0004.78 113 0̄。 01

ChanneI Y   +Input 20003526 -2,41 0̄,00

ChanneI Y   +Input 20005,25 1.00 0̄01

ChanneI Υ   Īnput 2̄000744 -143 o,01

Channel z    +Input 200034.08 3̄38 0̄。 00

ChanneI z    +In丿 ut 2000605 -0.04 0̄00

ChanneI z    Īnput 2̄000756 149 o01

Low Range Reading(uv) Difference(uv) Error(%)

Channel X   +Input 2001 96 o25 o01

ChanneI X   +Input 201,79 o19 o09

ChanneI X   Īnput 19792 o.45 0̄23

ChanneI Y   +Input 200152 Ö10 0̄00

ChanneI Υ   +lnput 199,77 1̄70 -084

ChanneI Y   Īnput 19948 0̄93 o47

Channel z    +Input 200221 o65 o.03

Channel z    +Input 200.56 0̄94 0̄47

ChanneI z    Īnput 1̄9934 0̄.87 o44

measu meters ero me∶ b sec;p旧 easurlnq tIrη e∶ 3sec

Common mode
Input VOItage(mV)

High Range
Aˇerage Re日 -ing(uV)

Low Range
Aˇ0rage Reading(uV)

Channel X 200 2̄20 -3^88

2̄00 492 305

ChanneI Υ 200 4̄42 4̄64

-200 251 241

ChanneI z 200 3,97 431

2̄00 5̄.58 5̄93

DASY measurement oarameters∶ Auto zero TIme∶ 3seC∶ Measu"n¤ time∶ 3sec

Input Vokage(mV) ChanneI X(uv) 0hannel Y(uv) ChanneI z(uv)

ChanneI X 200 268 ·̄281

ChanneI Y 200 814 552

ChanneI z 200 901 625
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4.ADˉConverter VaIues with inputs shorted
DASY measurement parameters∶ Auto zerO Time

Input offset Measurement
DASY measurement parameters∶ Auto zero Time∶ 3sec;Measu"ng time∶ 3sec

Input offset Current
NOminal lnput circuitry offset current on a"channeIs∶ <25fA

Input Resistan

Low

PoWer Consu

6
 
 
 
7

ero 3sec∶ tirne∶ 3sec

High Range(LsB) Low Range(LsB)

ChanneI X 15924 16072

ChanneI Υ 15959 14568

ChanneI z 15941 15564

oMΩ

”Aˇerage(uv) m∶n.offset(uv) max.offset(uv)
std.DeViation

(LLV、

Channel X o70 0̄.31 140 o32

Channel Y -0,45 1.55 o79 o41

Channel z -062 -155 o85 o36

ce(TvpicaI va丨 ues for

zeroing(kohm) Measuring(MOhm)

ChanneI X 200 200

ChanneI V 200 200

ChanneI z 200 200

曰atterv AIarrn V l values for

TypicaI vaIues AIarm Level(VDC)

supply(+Vcc) +7,9

suppIy(ˉ Vcc) 7̄6

oWer m on(TypicaI va丨 ues forinformauon

TypicaIˇaIues sw"ch0d off(mA) stand by(mA) Tr乳 nsmiⅡ∶ng(mA)

suppIy(+Vcc) +0.01 +6 +14

suppIy(ˉ Vcc) -001 8̄ 9̄
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