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D5000V2, serial no. 1128 Extended Dipole Calibrations  
Referring to KDB 450824, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration), and in 

impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the calibration 

interval can be extended. 

 

<Justification of the extended calibration> 

D5000V2 – serial no. 1128 

  5250MHZ  

Date of Measurement Return-Loss (dB) Delta (%) Real Impedance (ohm) Delta (ohm) Imaginary Impedance (ohm) Delta (ohm) 

12.16.2019 

(Cal. Report) 
-23.113  47.684  -6.437  

12.15.2020 

(extended) 
-26.397 14.2 49.293 1.609 -5.405 1.032 

  5600MHZ  

Date of Measurement Return-Loss (dB) Delta (%) Real Impedance (ohm) Delta (ohm) Imaginary Impedance (ohm) Delta (ohm) 

12.16.2019 

(Cal. Report) 
-26.278  53.636  -3.4803  

12.15.2020 

(extended) 
-27.417 4.33 54.448 0.812 -2.3368 1.1435 

  5750MHZ  

Date of Measurement Return-Loss (dB) Delta (%) Real Impedance (ohm) Delta (ohm) Imaginary Impedance (ohm) Delta (ohm) 

12.16.2019 

(Cal. Report) 
-28.611  51.3  -3.5295  

12.15.2020 

(extended) 
-25.773 -9.91 50.091 -1.209 -3.7769 -0.2474 

 

 The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration. 

Therefore the verification result should support extended calibration.  

 

 

 

 

 



 

 SPORTON INTERNATIONAL INC.     

TEL : 886-3-327-3456 

FAX : 886-3-328-4978 
   

    
 

  

  

 

 

<Dipole Verification Data> - D5000 V2, serial no. 1128 (Data of Measurement : 12.15.2020) 

5000 MHz - Head 
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Connector angle information used in DASY system to align probe sensor X to the robot 
coordinate system. 

Methods Applied and Interpretation of Parameters 
• DC Voltage Measurement: Calibration Factor assessed for use in DASY system by 

comparison with a calibrated instrument traceable to national standards. The figure given 
corresponds to the full scale range of the voltmeter in the respective range. 

• Connector angle: The angle of the connector is assessed measuring the angle mechanically 
by a tool inserted. Uncertainty is not required. 

• The following parameters as documented in the Appendix contain technical information as a 
result from the performance test and require no uncertainty. 

• DC Voltage Measurement Linearity: Verification of the Linearity at + 10% and -10% of 
the nominal calibration voltage. Influence of offset voltage is included in this 
measurement. 

• Common mode sensitivity: Influence of a positive or negative common mode voltage on 
the differential measurement. 

• Channel separation: Influence of a voltage on the neighbor channels not subject to an 
input voltage. 

• AD Converter Values with inputs shorted: Values on the internal AD converter 
corresponding to zero input voltage 

• Input Offset Measurement Output voltage and statistical results over a large number of 
zero voltage measurements. 

• Input Offset Current: Typical value for information; Maximum channel input offset 
current, not considering the input resistance. 

• Input resistance: Typical value for information: DAE input resistance at the connector, 
during internal auto-zeroing and during measurement. 

• Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery 
alarm signal is generated. 

• Power consumption: Typical value for information. Supply currents in various operating 
modes. 
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DC Voltage Measurement 
AID - Converter Resolution nominal 

High Range: 1LS8 = 6.1µV, full range = -100 .. . +300 mV 
Low Range: 1 LSB = 61 nV, full range = -1.. ..... +3mV 

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec 

Calibration Factors X y z 
High Range 404.305 ± 0.02% (k=2) 404.420 ± 0.02% (k=2) 404.296 ± 0.02% (k=2) 

Low Range 3.94572 ± 1.50% (k=2) 3.94104 ± 1.50% (k=2) 3.93678 ± 1.50% (k=2) 

Connector Angle 

Connector Angle to be used in DASY system 352.0 ° ± 1 ° 
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Appendix (Additional assessments outside the scope of SCS0108) 

1. DC V It o age L" mean:v 
High Range Reading (µV) Difference (µV) Error(%) 

ChannelX + Input 200032.95 -2.61 -0.00 

ChannelX + Input 20014.20 8.30 0.04 

ChannelX - Input -20007.12 -1.40 0.01 

ChannelY + Input 200032.90 -2.53 -0.00 

ChannelY + Input 20009.73 3.86 0.02 

ChannelV - Input -20009.29 -3.39 0.02 

Channel Z + Input 200034.59 -0.73 -0.00 

Channel l + Input 20008.96 3.18 0.02 

Channel Z - Input -20009.44 -3.56 0.02 

Low Range Reading (µ V) Difference (µ V) Error(%) 

ChannelX + Input 2001.46 -0.02 -0.00 

ChannelX + Input 201.26 -0.29 -0.15 

ChannelX - Input -198.77 -0.33 0.17 

ChannelY + Input 2001.45 0.14 0.01 

ChannelY + Input 201.00 -0.30 -0.15 

ChannelY - Input -199.79 -1.20 0.60 

Channel Z + Input 2001.34 0.10 0.01 

Channel Z + Input 200.50 -0.75 -0.37 

Channel Z - Input -200.06 -1.26 0.63 

2. Common mode sensitivity 
DASY A Z T measurement parameters: uto ero 1me: 3 sec; MeasunnQ time: 3 sec 

Common mode High Range Low Range 
Input Voltage (mV) Average Reading (µV) Average Reading (µV) 

ChannelX 200 6.25 4.05 

- 200 -4.66 -5.69 

ChannelY 200 -1 .82 -1.88 

- 200 -1.11 -0.74 

Channel Z 200 -15.59 -15.37 

- 200 13.34 13.45 

3. Channel separation 
DASY measurement parameters: A Z T uto ero 1me: 3 sec; M easunng time: 3 sec 

Input Voltage (mV) Channel X (µV) Channel V (µV) Channel Z (µV) 

Channel X 200 - -1.69 -2.05 

ChannelV 200 4.86 - 0.31 

Channel Z 200 6.75 2.19 -
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4. AD-Converter Values with inputs shorted 
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec 

High Range (LSB) Low Range (LSB) 

ChannelX 16024 

ChannelY 16038 

Channel Z 16144 

5. Input Offset Measurement 
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec 
Input 10MQ 

Average (µV) min. Offset (µV) max. Offset (µV) 

ChannelX 0.52 -0.58 1.30 

ChannelY -0.82 -1.63 -0.20 

Channel Z -0.15 -1.57 1.14 

6. Input Offset Current 
Nominal Input circuitry offset current on all channels: <25fA 

7. t R . t npu es1s ance (Typical values for information) 

15494 

14030 

17138 

Std. Deviation 
(µV) 

0.34 

0.30 

0.40 

Zeroing (kOhm) Measuring (MOhm) 

ChannelX 200 200 

ChannelY 200 200 

Channel Z 200 200 

8. L ow B tt a ery Al arm V It 0 age (Typical values for information) 

Typical values Alarm Level (VDC) 

Supply(+ Vee) +7.9 

Supply (- Vee) -7.6 

9. p ower C f onsump· 10n (Typical values for information) 

Typical values Switched off (mA) Stand by (mA) Transmitting (mA) 

Supply(+ Vee) +0.01 +6 +14 

Supply (- Vee) - 0.01 -8 -9 
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Connector angle information used in DASY system to align probe sensor X to the robot 
coordinate system. 

Methods Applied and Interpretation of Parameters 
• DC Voltage Measurement: Calibration Factor assessed for use in DASY system by 

comparison with a calibrated instrument traceable to national standards. The figure given 
corresponds to the full scale range of the voltmeter in the respective range. 

• Connector angle: The angle of the connector is assessed measuring the angle mechanically 
by a tool inserted. Uncertainty is not required. 

• The following parameters as documented in the Appendix contain technical information as a 
result from the performance test and require no uncertainty. 

• DC Voltage Measurement Linearity: Verification of the Linearity at+ 10% and -10% of 
the nominal calibration voltage. Influence of offset voltage is included in this 
measurement. 

• Common mode sensitivity: Influence of a positive or negative common mode voltage on 
the differential measurement. 

• Channel separation: Influence of a voltage on the neighbor channels not subject to an 
input voltage. 

• AD Converter Values with inputs shorted: Values on the internal AD converter 
corresponding to zero input voltage 

• Input Offset Measurement Output voltage and statistical results over a large number of 
zero voltage measurements. 

• Input Offset Current: Typical value for information; Maximum channel input offset 
current, not considering the input resistance. 

• Input resistance: Typical value for information: DAE input resistance at the connector, 
during internal auto-zeroing and during measurement. 

• Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery 
alarm signal is generated. 

• Power consumption: Typical value for information. Supply currents in various operating 
modes. 
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DC Voltage Measurement 
AID - Converter Resolution nominal 

HighRange: 1LS8= 6.1µV, fullrange= -100 ... +300mV 
Low Range: 1 LSB = 61 nV , full range= -1 ....... +3mV 

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec 

Calibration Factors X V z 
High Range 404.698 ± 0.02% (k=2) 403.331 ± 0.02% (k=2) 404.500 ± 0.02% (k=2) 

Low Range 3.93322 ± 1.50% (k=2) 3.94917 ± 1.50% (k=2) 3.97686 ± 1.50% (k=2) 

Connector Angle 

Connector Angle to be used in DASY system 170.0 ° ± 1 ° 
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Appendix (Additional assessments outside the scope of SCS0108) 

1. DC V It 0 age L" "t mean :y 
High Range Reading (µ V) Difference (µ V) Error(%) 

ChannelX + Input 199987.98 -2.79 -0.00 

ChannelX + Input 20000.61 -0.79 -0.00 

ChannelX - Input -19997.00 4.51 -0.02 

ChannelY + Input 199987.66 -3.18 -0.00 

ChannelY + Input 19999.26 -2.15 -0.01 

Channel Y - Input -20000.61 0.98 -0.00 

ChannelZ + Input 199987.69 -2.80 -0.00 

ChannelZ + Input 19997.98 -3.40 -0.02 

ChannelZ - Input -19999.60 1.99 -0.01 

Low Range Reading (µV) Difference (µ V) Error(%) 

ChannelX + Input 2001.02 0.12 0.01 

ChannelX + Input 200.79 -0.50 -0.25 

ChannelX - Input -198.40 0.14 -0.07 

Channel Y + Input 2001.51 0.67 0.03 

ChannelY + Input 201.26 0.03 0.02 

ChannelY - Input -198.52 0.03 -0.01 

ChannelZ + Input 2001.27 0.41 0.02 

ChannelZ + Input 200.87 -0.37 -0.18 

ChannelZ - Input -199.69 -1.10 0.56 

2. Common mode sensitivity 
DASY A Z T measurement parameters: uto ero 1me: 3 sec; M easunng time: 3 sec 

Common mode High Range Low Range 
Input Voltage (mV) Average Reading (µV) Average Reading (µV) 

ChannelX 200 -2.78 -4.10 

- 200 4.38 2.84 

ChannelY 200 22.58 22.65 

- 200 -24.12 -23.77 

ChannelZ 200 7.20 7.46 

- 200 -9.22 -9.24 

3. Channel separation 
DASY measurement parame ers: A t Z T uo ero 1me: 3 sec; M easunng time: 3 sec 

Input Voltage (mV) Channel X (µV) Channel Y (µ V) Channel Z (µV) 

ChannelX 200 - -1.76 -3.19 

ChannelY 200 7.37 - -1.62 

ChannelZ 200 4.11 5.36 -
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4. AD-Converter Values with inputs shorted 
DASY A Z T 3 M measurement parameters: uto ero ,me: sec; easunng time: 3 sec 

High Range (LSB) Low Range (LSB) 

ChannelX 16103 15078 

ChannelY 16420 14959 

ChannelZ 16290 15287 

5. Input Offset Measurement 
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec 
Input 10MQ 

Average (µ V) min. Offset (µV) max. Offset (µ V) 
Std. Deviation 

(µV) 

ChannelX 0.42 -0.83 1.55 0.48 

ChannelY -0.50 -1.42 0.63 0.44 

ChannelZ -0.48 -1.69 0.38 0.42 

6. Input Offset Current 
Nominal Input circuitry offset current on all channels: <25fA 

7. I R . t nput es1s ance (Typical values for information) 

Zeroing (kOhm) Measuring (MOhm) 

ChannelX 200 200 

ChannelY 200 200 

ChannelZ 200 200 

8. L ow B attery Al arm VI o tage (Typical values for information) 

Typical values Alarm Level (VDC) 

Supply(+ Vee) +7.9 

Supply (- Vee) -7.6 

9. p ower C f onsump 10n (Typical values for information) 

Typical values Switched off (mA) Stand by (mA) Transmitting (mA) 

Supply(+ Vee) +0.01 +6 +14 

Supply (- Vee) -0.01 -8 -9 
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