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1.1 IEEE 802.11ax RU SAR Exclusion 
To make the most efficient use of the additional available subcarriers (data tones), IEEE 802.11ax can utilize 
Orthogonal Frequency-Division Multiple Access (OFDMA) which divides the existing 802.11 channels into smaller 
subchannels called Resource Units (RUs). Possible RU sizes are: 26T, 52T, 106T, 242T, 484T and 996T.  
 
Per FCC Guidance, 802.11ax was considered a higher order 802.11 mode when compared to a/b/g/n/ac to apply 
KDB Publication 248227 D01v02r02 for OFDM mode selection. Therefore, SAR tests were not required for 
802.11ax based on the maximum allowed output powers of OFDM modes and the reported SAR values. Per FCC 
Guidance, maximum conducted powers were performed for each RU size to demonstrate that the output powers 
would not be higher than the other OFDM 802.11 modes.   

1.2 IEEE 802.11ax RU Target Powers 
 

1.2.1 Maximum 802.11ax RU WLAN Output Power 

 

1.2.2 Reduced 802.11ax RU WLAN Output Power – Receiver Active or NR 
Active and 2.4 GHz WLAN and/or 5 GHz WLAN 
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1.2.3 Reduced 802.11ax RU WLAN Output Power During Conditions with 
Simultaneous 2.4 GHz WLAN and 5 GHz WLAN  

 

1.2.4 Reduced 802.11ax RU WLAN Output Power During Conditions with 
Receiver Active and Simultaneous 2.4 GHz WLAN and 5 GHz WLAN 
and/or NR Active 
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1.3 IEEE 802.11ax Measured Powers 
 

 
Table 1  

Maximum 2.4 GHz 802.11ax RU Output Power – Ant 1 

  

  

 
  

0 13.37

4 13.86

8 13.30

0 13.99

4 13.58

8 13.09

0 13.70

4 13.62

8 13.52

2462 11 26T

Avg 

Conducted 

Powers 

(dBm)

Freq 

[MHz]
Channel Tones RU Index

2437 6 26T

2412 1 26T

37 15.38

38 15.94

40 15.01

37 15.99

38 15.20

40 15.40

37 15.16

38 15.33

40 15.71

Avg 

Conducted 

Powers 

(dBm)

Freq 

[MHz]
Channel Tones RU Index

2437 6 52T

2462 11 52T

2412 1 52T

53 17.93

54 17.95

53 17.29

54 17.07

53 17.65

54 17.33

Avg 

Conducted 

Powers 

(dBm)

Freq 

[MHz]
Channel Tones RU Index

2462 11 106T

2437 6 106T

2412 1 106T

2412 1 242T 61 15.65

2437 6 242T 61 17.57

2462 11 242T 61 14.09

Avg 

Conducted 

Powers 

(dBm)

Freq 

[MHz]
Channel Tones RU Index



FCC ID: A3LSMN986U  SAR EVALUATION REPORT 
 

Reviewed by: 
Quality 

Manager 

Test Dates: DUT Type: APPENDIX H: 

Page 4 of 8 04/22/20 - 06/07/20 Portable Handset 

© 2020 PCTEST REV 21.2 M 

 12/05/2018 

Table 2  
Maximum 2.4 GHz 802.11ax RU Output Power – Ant 2 

  

  
 

  

0 13.77

4 13.76

8 13.42

0 13.79

4 13.54

8 13.49

0 13.04

4 13.31

8 13.67

2437 6

Avg 

Conducted 

Powers 

(dBm)

Freq 

[MHz]
Channel Tones RU Index

2412 1 26T

26T

2462 11 26T

37 15.24

38 15.99

40 15.59

37 15.99

38 15.11

40 15.47

37 15.35

38 15.72

40 15.01

2412 1 52T

Avg 

Conducted 

Powers 

(dBm)

Freq 

[MHz]
Channel Tones RU Index

52T

2462 11 52T

2437 6

53 17.54

54 17.48

53 17.52

54 17.75

53 17.15

54 17.54

Freq 

[MHz]
Channel Tones RU Index

106T

2462

2437 6

2412 1 106T

Avg 

Conducted 

Powers 

(dBm)

11 106T

2412 1 242T 61 15.81

2437 6 242T 61 17.38

2462 11 242T 61 13.93

Channel Tones RU Index

Avg 

Conducted 

Powers 

(dBm)

Freq 

[MHz]
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Table 3  
Maximum 5 GHz 802.11ax RU Output Power – Ant 1 

 

 

 

 

0 4 8

5180 36 26T 10.62 10.95 10.86

5200 40 26T 10.66 10.98 10.86

5240 48 26T 10.77 10.08 10.92

5260 52 26T 10.46 10.85 10.57

5280 56 26T 10.60 10.95 10.70

5320 64 26T 10.73 10.99 10.78

5500 100 26T 10.90 10.30 10.99

5600 120 26T 10.09 10.37 10.10

5720 144 26T 10.62 10.81 10.50

5745 149 26T 10.97 10.20 10.76

5785 157 26T 10.66 10.14 10.68

5825 165 26T 10.24 10.64 10.21

Freq 

[MHz]
Channel

3

Avg Conducted Power (dBm)

RU IndexBand

1

2A

2C20
M

H
z 

B
W

Tones

37 39 40

5180 36 52T 12.63 12.83 12.82

5200 40 52T 12.80 12.92 12.80

5240 48 52T 12.78 12.12 12.94

5260 52 52T 12.75 12.94 12.76

5280 56 52T 12.74 12.96 12.84

5320 64 52T 12.88 12.99 12.87

5500 100 52T 12.84 12.99 12.86

5600 120 52T 12.10 12.20 12.99

5720 144 52T 12.60 12.70 12.55

5745 149 52T 12.99 12.99 12.79

5785 157 52T 12.70 12.96 12.73

5825 165 52T 12.29 12.56 12.31

2C

3

Band

Avg Conducted Power (dBm)

RU Index

1

20
M

H
z 

B
W

Freq 

[MHz]
Channel Tones

2A

53 54 N/A

5180 36 106T 14.73 14.80

5200 40 106T 14.70 14.82

5240 48 106T 14.82 14.91

5260 52 106T 14.63 14.62

5280 56 106T 14.66 14.68

5320 64 106T 14.70 14.74

5500 100 106T 14.70 14.79

5600 120 106T 14.90 14.82

5720 144 106T 14.41 14.34

5745 149 106T 14.94 14.82

5785 157 106T 14.70 14.66

5825 165 106T 14.26 14.27

Band

1

2A

2C

3

Channel Tones

20
M

H
z 

B
W

Freq 

[MHz]
RU Index

Avg Conducted Power (dBm)

61 N/A N/A

5180 36 242T 16.48

5200 40 242T 17.48

5240 48 242T 17.51

5260 52 242T 17.37

5280 56 242T 17.40

5320 64 242T 16.62

5500 100 242T 17.30

5600 120 242T 17.47

5720 144 242T 17.93

5745 149 242T 17.66

5785 157 242T 17.48

5825 165 242T 17.06

Band

1

2A

2C

3

20
M

H
z 

B
W

Freq 

[MHz]
Channel Tones RU Index

Avg Conducted Power (dBm)

0 8 17

5190 38 26T 10.06 10.23 10.17

5230 46 26T 10.11 10.26 10.32

5270 54 26T 10.98 10.96 10.96

5310 62 26T 10.99 10.13 10.99

5510 102 26T 10.34 10.47 10.53

5590 118 26T 10.42 10.38 10.34

5710 142 26T 10.20 10.03 10.95

5755 151 26T 10.42 10.43 10.32

5795 159 26T 10.71 10.21 10.54

40
M

H
z 

B
W

Freq 

[MHz]
Channel Tones

1

2A

2C

3

Band

Avg Conducted Power (dBm)

RU Index

37 40 44

5190 38 52T 12.23 12.32 12.33

5230 46 52T 12.32 12.34 12.49

5270 54 52T 12.26 12.06 12.34

5310 62 52T 12.35 12.16 12.26

5510 102 52T 12.51 12.39 12.73

5590 118 52T 12.61 12.36 12.58

5710 142 52T 12.36 12.09 12.18

5755 151 52T 12.79 12.34 12.60

5795 159 52T 12.99 12.15 12.93

40
M

H
z 

B
W

Freq 

[MHz]
Channel TonesBand

2C

3

1

2A

Avg Conducted Power (dBm)

RU Index

53 54 56

5190 38 106T 14.52 14.34 14.56

5230 46 106T 14.65 14.36 14.65

5270 54 106T 14.39 14.98 14.45

5310 62 106T 14.44 14.99 14.41

5510 102 106T 14.49 14.23 14.71

5590 118 106T 14.61 14.25 14.58

5710 142 106T 14.36 14.74 14.25

5755 151 106T 14.86 14.26 14.81

5795 159 106T 14.27 14.90 14.21

2A

2C

3

Band

Avg Conducted Power (dBm)

RU Index

1

40
M

H
z 

B
W

Freq 

[MHz]
Channel Tones

61 62 N/A

5190 38 242T 16.64 16.65

5230 46 242T 16.73 16.63

5270 54 242T 16.54 16.53

5310 62 242T 16.62 16.57

5510 102 242T 16.43 16.56

5590 118 242T 16.49 16.58

5710 142 242T 16.18 16.12

5755 151 242T 16.65 16.65

5795 159 242T 16.24 16.18

40
M

H
z 

B
W

Freq 

[MHz]
Channel TonesBand

1

2A

2C

3

Avg Conducted Power (dBm)

RU Index
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65 N/A N/A

5190 38 484T 15.42

5230 46 484T 16.57

5270 54 484T 16.30

5310 62 484T 14.68

5510 102 484T 16.58

5590 118 484T 16.49

5710 142 484T 16.17

5755 151 484T 16.48

5795 159 484T 16.14

40
M

H
z 

B
W

Freq 

[MHz]
Channel TonesBand

1

2A

2C

3

RU Index

Avg Conducted Power (dBm)

0 18 36

1 5210 42 26T 10.19 10.94 10.42

2A 5290 58 26T 10.98 10.83 10.12

5530 106 26T 10.48 10.21 10.52

5610 122 26T 10.55 10.13 10.36

5690 138 26T 10.45 10.94 10.96

3 5775 155 26T 10.43 10.99 10.09

80
M

H
z 

B
W

Freq 

[MHz]
Channel TonesBand

Avg Conducted Power (dBm)

RU Index

2C

37 44 52

1 5210 42 52T 12.36 12.86 12.50

2A 5290 58 52T 12.21 12.73 12.36

5530 106 52T 12.59 12.96 12.78

5610 122 52T 12.61 12.91 12.41

5690 138 52T 12.53 12.65 12.96

3 5775 155 52T 12.67 12.89 12.34

80
M

H
z 

B
W

Freq 

[MHz]
Channel TonesBand

Avg Conducted Power (dBm)

RU Index

2C

53 56 60

1 5210 42 106T 14.53 14.82 14.61

2A 5290 58 106T 14.37 14.71 14.46

5530 106 106T 14.57 14.83 14.59

5610 122 106T 14.57 14.79 14.61

5690 138 106T 14.49 14.54 14.07

3 5775 155 106T 14.78 14.83 14.38

80
M

H
z 

B
W

Freq 

[MHz]
Channel TonesBand

Avg Conducted Power (dBm)

RU Index

2C

61 62 64

1 5210 42 242T 15.77 15.89 15.83

2A 5290 58 242T 15.58 15.63 15.61

5530 106 242T 15.87 15.95 15.87

5610 122 242T 15.74 15.90 15.77

5690 138 242T 15.69 15.74 15.39

3 5775 155 242T 15.71 15.95 15.29

Channel TonesBand

Avg Conducted Power (dBm)

RU Index

80
M

H
z 

B
W

Freq 

[MHz]

2C

65 66 N/A

1 5210 42 484T 15.50 15.63

2A 5290 58 484T 15.32 15.38

5530 106 484T 15.53 15.81

5610 122 484T 15.60 15.62

5690 138 484T 15.40 15.32

3 5775 155 484T 15.60 15.64

80
M

H
z 

B
W

Freq 

[MHz]
Channel TonesBand

2C

Avg Conducted Power (dBm)

RU Index

67 N/A N/A

1 5210 42 996T 14.51

2A 5290 58 996T 14.63

5530 106 996T 15.60

5610 122 996T 15.47

5690 138 996T 15.27

3 5775 155 996T 15.36

80
M

H
z 

B
W

Freq 

[MHz]
Channel TonesBand

2C

RU Index

Avg Conducted Power (dBm)
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Table 4  
Maximum 5 GHz 802.11ax RU Output Power – Ant 2 

 

 

 

 

0 4 8

5180 36 26T 10.82 10.23 10.21

5200 40 26T 10.80 10.13 10.11

5240 48 26T 10.72 10.11 10.99

5260 52 26T 10.70 10.03 10.99

5280 56 26T 10.74 10.02 10.01

5320 64 26T 10.75 10.03 10.98

5500 100 26T 10.94 10.18 10.04

5600 120 26T 10.97 10.13 10.99

5720 144 26T 10.96 10.21 10.01

5745 149 26T 10.89 10.34 10.94

5785 157 26T 10.98 10.48 10.23

5825 165 26T 10.80 10.44 10.12

Avg Conducted Power (dBm)

RU Index

1

2A

2C

3

Tones

20
M

H
z 

B
W

Band
Freq 

[MHz]
Channel

37 39 40

5180 36 52T 12.92 12.25 12.20

5200 40 52T 12.84 12.16 12.13

5240 48 52T 12.81 12.13 12.05

5260 52 52T 12.73 12.17 12.18

5280 56 52T 12.77 12.25 12.16

5320 64 52T 12.82 12.18 12.99

5500 100 52T 12.91 12.35 12.98

5600 120 52T 12.97 12.44 12.96

5720 144 52T 12.95 12.29 12.99

5745 149 52T 12.99 12.15 12.98

5785 157 52T 12.99 12.37 12.12

5825 165 52T 12.97 12.26 12.01

Avg Conducted Power (dBm)

RU Index

1

2A

2C

3

20
M

H
z 

B
W

Band
Freq 

[MHz]
Channel Tones

53 54 N/A

5180 36 106T 14.88 14.18

5200 40 106T 14.79 14.97

5240 48 106T 14.71 14.98

5260 52 106T 14.67 14.97

5280 56 106T 14.77 14.97

5320 64 106T 14.75 14.88

5500 100 106T 14.99 14.97

5600 120 106T 14.99 14.98

5720 144 106T 14.95 14.94

5745 149 106T 14.70 14.65

5785 157 106T 14.78 14.88

5825 165 106T 14.67 14.79

20
M

H
z 

B
W

Tones

1

2A

2C

3

Freq 

[MHz]
RU Index

Avg Conducted Power (dBm)

ChannelBand

61 N/A N/A

5180 36 242T 16.74

5200 40 242T 17.76

5240 48 242T 17.60

5260 52 242T 17.67

5280 56 242T 17.64

5320 64 242T 16.98

5500 100 242T 17.75

5600 120 242T 17.72

5720 144 242T 17.75

5745 149 242T 17.44

5785 157 242T 17.59

5825 165 242T 17.51

20
M

H
z 

B
W

Band
Freq 

[MHz]
Channel Tones

1

2A

2C

3

Avg Conducted Power (dBm)

RU Index

0 8 17

5190 38 26T 10.28 10.67 10.39

5230 46 26T 10.18 10.53 10.35

5270 54 26T 10.12 10.30 10.31

5310 62 26T 10.07 10.19 10.12

5510 102 26T 10.32 10.26 10.56

5590 118 26T 10.23 10.21 10.32

5710 142 26T 10.34 10.45 10.52

5755 151 26T 10.35 10.58 10.64

5795 159 26T 10.94 10.78 10.22

TonesChannel

40
M

H
z 

B
W

Band
Freq 

[MHz]

1

2A

2C

3

Avg Conducted Power (dBm)

RU Index

37 40 44

5190 38 52T 12.47 12.63 12.54

5230 46 52T 12.45 12.52 12.59

5270 54 52T 12.38 12.54 12.54

5310 62 52T 12.30 12.46 12.34

5510 102 52T 12.52 12.57 12.63

5590 118 52T 12.29 12.38 12.43

5710 142 52T 12.51 12.58 12.64

5755 151 52T 12.54 12.50 12.82

5795 159 52T 12.18 12.61 12.41

40
M

H
z 

B
W

Band
Freq 

[MHz]
Channel Tones

2C

3

1

2A

Avg Conducted Power (dBm)

RU Index

53 54 56

5190 38 106T 14.65 14.58 14.64

5230 46 106T 14.53 14.50 14.65

5270 54 106T 14.48 14.45 14.50

5310 62 106T 14.44 14.34 14.43

5510 102 106T 14.70 14.30 14.89

5590 118 106T 14.64 14.13 14.58

5710 142 106T 14.67 14.27 14.77

5755 151 106T 14.49 14.35 14.67

5795 159 106T 14.27 14.40 14.50

40
M

H
z 

B
W

Band
Freq 

[MHz]

1

Channel

Avg Conducted Power (dBm)

RU IndexTones

2A

2C

3

61 62 N/A

5190 38 242T 16.98 16.87

5230 46 242T 16.88 16.79

5270 54 242T 16.74 16.76

5310 62 242T 16.72 16.62

5510 102 242T 16.63 16.70

5590 118 242T 16.46 16.56

5710 142 242T 16.57 16.65

5755 151 242T 16.57 16.76

5795 159 242T 16.56 16.70

Tones

40
M

H
z 

B
W

Band
Freq 

[MHz]
Channel

1

2A

Avg Conducted Power (dBm)

RU Index

2C

3
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65 N/A N/A

5190 38 484T 15.56

5230 46 484T 16.70

5270 54 484T 16.60

5310 62 484T 14.67

5510 102 484T 16.77

5590 118 484T 16.79

5710 142 484T 16.91

5755 151 484T 16.78

5795 159 484T 16.75

Tones

Avg Conducted Power (dBm)

RU Index

40
M

H
z 

B
W

1

2A

2C

3

Band
Freq 

[MHz]
Channel

0 18 36

1 5210 42 26T 10.22 10.99 10.33

2A 5290 58 26T 10.02 10.66 10.03

5530 106 26T 10.26 10.82 10.21

5610 122 26T 10.18 10.65 10.10

5690 138 26T 10.28 10.86 10.23

3 5775 155 26T 10.26 10.17 10.47

Channel Tones

80
M

H
z 

B
W Band

Freq 

[MHz]

Avg Conducted Power (dBm)

RU Index

2C

37 44 52

1 5210 42 52T 12.46 12.99 12.52

2A 5290 58 52T 12.21 12.76 12.28

5530 106 52T 12.50 12.80 12.42

5610 122 52T 12.31 12.56 12.24

5690 138 52T 12.39 12.65 12.32

3 5775 155 52T 12.37 12.87 12.63

80
M

H
z 

B
W Band

Freq 

[MHz]
Channel

Avg Conducted Power (dBm)

RU Index

2C

Tones

53 56 60

1 5210 42 106T 14.53 14.93 14.52

2A 5290 58 106T 14.30 14.72 14.30

5530 106 106T 14.55 14.77 14.52

5610 122 106T 14.40 14.70 14.38

5690 138 106T 14.49 14.61 14.44

3 5775 155 106T 14.23 14.50 14.45

Avg Conducted Power (dBm)

RU IndexChannel Tones

2C

80
M

H
z 

B
W Band

Freq 

[MHz]
61 62 64

1 5210 42 242T 15.87 15.30 15.69

2A 5290 58 242T 15.62 15.94 15.38

5530 106 242T 15.63 15.98 15.62

5610 122 242T 15.43 15.85 15.50

5690 138 242T 15.50 15.84 15.47

3 5775 155 242T 15.38 15.74 15.54

Avg Conducted Power (dBm)

RU IndexBand
Freq 

[MHz]
Channel Tones

80
M

H
z 

B
W

2C

65 66 N/A

1 5210 42 484T 15.66 15.62

2A 5290 58 484T 15.41 15.47

5530 106 484T 15.68 15.75

5610 122 484T 15.54 15.70

5690 138 484T 15.58 15.83

3 5775 155 484T 15.40 15.64

2C

80
M

H
z 

B
W Band

Freq 

[MHz]
Channel Tones

Avg Conducted Power (dBm)

RU Index

67 N/A N/A

1 5210 42 996T 14.71

2A 5290 58 996T 14.69

5530 106 996T 15.31

5610 122 996T 15.13

5690 138 996T 15.99

3 5775 155 996T 15.95

80
M

H
z 

B
W Band

Freq 

[MHz]
Channel

2C

Avg Conducted Power (dBm)

RU IndexTones
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Certification of Calibration 
 

Object         D5GHzV2 – SN: 1057  
 
Calibration procedure(s)  Procedure for Calibration Extension for SAR Dipoles. 
 
Extension Calibration date:  1/16/2019  
 
Description:    SAR Validation Dipole at 5250, 5600, and 5750 MHz. 
 
 
Calibration Equipment used: 

 

Measurement Uncertainty = ±23% (k=2) 

 Name  Function  Signature  

Calibrated By:  Brodie Halbfoster Test Engineer  
 

Approved By: Kaitlin O’Keefe Senior Technical 
Manager  

 

 

  

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Agilent 8753ES S-Parameter Network Analyzer 2/8/2018 Annual 2/8/2019 US39170122 
Agilent N5182A MXG Vector Signal Generator 4/18/2018 Annual 4/18/2019 MY47420800 

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 433971
Anritsu MA2411B Pulse Power Sensor 3/2/2018 Annual 3/2/2019 1207364
Anritsu MA2411B Pulse Power Sensor 3/2/2018 Annual 3/2/2019 1339018
Anritsu ML2495A Power Meter 10/21/2018 Annual 10/21/2019 941001

Control Company 4040 Therm./Clock/Humidity Monitor 3/31/2017 Biennial 3/31/2019 170232394
Control Company 4352 Ultra Long Stem Thermometer 5/2/2017 Biennial 5/2/2019 170330156

Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215 
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 6/4/2018 Annual 6/4/2019 MY53401181 

MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A 
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 

Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A 

Seekonk NC-100 Torque Wrench 7/11/2018 Annual 7/11/2019 N/A 
SPEAG DAE4 Dasy Data Acquisition Electronics 10/3/2018 Annual 10/3/2019 1558
SPEAG DAE4 Dasy Data Acquisition Electronics 6/18/2018 Annual 6/18/2019 1334
SPEAG DAK-3.5 Dielectric Assessment Kit 9/11/2018 Annual 9/11/2019 1091
SPEAG EX3DV4 SAR Probe 8/23/2018 Annual 8/23/2019 7308
SPEAG EX3DV4 SAR Probe 6/25/2018 Annual 6/25/2019 7409
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DIPOLE CALIBRATION EXTENSION 
Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration 
certificate. 

2. The return-loss does not deviate more than 20% from the previous measurement and meets the 
required 20dB minimum return-loss requirement. 

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from 
the previous measurement. 

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period 
from the calibration date: 

 

 

 

  

Frequency 
(MHz)

Calibration 
Date

Extension 
Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 17.0 
dBm

Measured 
Head SAR 

(1g) W/kg @ 
17.0 dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 17.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
17.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FAIL

5250 1/16/2018 1/16/2019 1.203 3.96 3.63 -8.33% 1.14 1.04 -8.77% 50 47.6 2.4 -5.5 -6.7 1.2 -25.2 -22.8 9.60% PASS
5600 1/16/2018 1/16/2019 1.203 4.205 3.84 -8.68% 1.2 1.09 -9.17% 54.7 52.5 2.2 -2.1 1.6 3.7 -26.2 -30.6 -16.80% PASS
5750 1/16/2018 1/16/2019 1.203 4.025 3.76 -6.58% 1.15 1.07 -6.96% 52.7 54.4 1.7 0 0.1 0.1 -31.5 -27.5 12.70% PASS

Frequency 
(MHz)

Calibration 
Date

Extension 
Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 17.0 
dBm

Measured 
Body SAR 

(1g) W/kg @ 
17.0 dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 17.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
17.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FAIL

5250 1/16/2018 1/16/2019 1.203 3.795 3.73 -1.71% 1.06 1.03 -2.37% 48.4 45.9 2.5 -3.9 -4 0.1 -27.4 -24.5 10.50% PASS
5600 1/16/2018 1/16/2019 1.203 3.995 4.06 1.63% 1.12 1.12 0.45% 55.3 51 4.3 -1.6 2.8 4.4 -25.6 -30.7 -20.00% PASS
5750 1/16/2018 1/16/2019 1.203 3.835 3.65 -4.82% 1.06 1.02 -3.77% 52.6 52.9 0.3 1.1 0.6 0.5 -31.2 -30.7 1.60% PASS
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Impedance & Return-Loss Measurement Plot for Head TSL  
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Impedance & Return-Loss Measurement Plot for Body TSL  
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Certification of Calibration 
 

Object         D5GHzV2 – SN: 1057  
 
Calibration procedure(s)  Procedure for Calibration Extension for SAR Dipoles. 
 
Extension Calibration date:  1/16/2020  
 
Description:    SAR Validation Dipole at 5250, 5600, and 5750 MHz. 
 
 
Calibration Equipment used: 

 

Measurement Uncertainty = ±23% (k=2) 

 Name  Function  Signature  

Calibrated By:  Brodie Halbfoster Test Engineer  
 

Approved By: Kaitlin O’Keefe Senior Technical 
Manager  

 

 

  

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Control Company 4040 Therm./Clock/Humidity Monitor 6/29/2019 Biennial 6/29/2021 192291470
Control Company 4352 Ultra Long Stem Thermometer 8/2/2018 Biennial 8/2/2020 181334684

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 433971
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 MY53401181 
Rohde & Schwarz ZNLE6 Vector Network Analyzer 10/11/2019 Annual 10/11/2020 101307

Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 
SPEAG DAKS-3.5 Portable DAK 9/10/2019 Annual 9/10/2020 1045
Anritsu MA2411B Pulse Power Sensor 8/14/2019 Annual 8/14/2020 1315051
Anritsu MA2411B Pulse Power Sensor 8/8/2019 Annual 8/8/2020 1339008
Anritsu ML2495A Power Meter 1/15/2020 Annual 1/15/2021 1328004
Agilent N5182A MXG Vector Signal Generator 8/19/2019 Annual 8/19/2020 MY47420837 

Seekonk NC-100 Torque Wrench 5/9/2018 Biennial 5/9/2020 22217
MiniCircuits ZHDC-16-63-S+ Bidirectional Coupler CBT N/A CBT N/A 
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A 

SPEAG EX3DV4 SAR Probe 5/16/2019 Annual 5/16/2020 7406
SPEAG EX3DV4 SAR Probe 6/19/2019 Annual 6/19/2020 7409
SPEAG DAE4 Dasy Data Acquisition Electronics 6/20/2019 Annual 6/20/2020 1334
SPEAG DAE4 Dasy Data Acquisition Electronics 5/8/2019 Annual 5/8/2020 728
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DIPOLE CALIBRATION EXTENSION 
Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration 
certificate. 

2. The return-loss does not deviate more than 20% from the previous measurement and meets the 
required 20dB minimum return-loss requirement. 

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from 
the previous measurement. 

The following dipole was checked to pass the above 3 requirements to have 3-year calibration period 
from the calibration date: 

 

 

  

Frequency 
(MHz)

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 17.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 17.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 17.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
17.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FAIL

5250 1/16/2018 1/16/2020 1.203 3.96 3.72 -6.06% 1.14 1.05 -7.89% 50 46.9 3.1 -5.5 -6.3 0.8 -25.2 -22.8 9.50% PASS
5600 1/16/2018 1/16/2020 1.203 4.205 3.91 -7.02% 1.2 1.11 -7.50% 54.7 52.9 1.8 -2.1 -1.4 0.7 -26.2 -30.2 -15.20% PASS
5750 1/16/2018 1/16/2020 1.203 4.025 3.72 -7.58% 1.15 1.05 -8.70% 52.7 52.4 0.4 0 -2.3 2.3 -31.5 -29.8 5.30% PASS

Frequency 
(MHz)

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 17.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 17.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 17.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
17.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FAIL

5250 1/16/2018 1/16/2020 1.203 3.795 3.75 -1.19% 1.06 1.04 -1.42% 48.4 51 2.6 -3.9 -2.8 1.1 -27.4 -30.6 -11.80% PASS
5600 1/16/2018 1/16/2020 1.203 3.995 3.98 -0.38% 1.12 1.1 -1.35% 55.3 53.6 1.7 -1.6 0.2 1.8 -25.6 -29.2 -14.00% PASS
5750 1/16/2018 1/16/2020 1.203 3.835 3.87 0.91% 1.06 1.06 0.00% 52.6 52.8 0.2 1.1 0.5 0.6 -31.2 -31.4 -0.20% PASS
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Impedance & Return-Loss Measurement Plot for Head TSL  
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Impedance & Return-Loss Measurement Plot for Body TSL  
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Certification of Calibration 
 

Object         D750V3 – SN:1161 
 
Calibration procedure(s)  Procedure for Calibration Extension for SAR Dipoles. 
 
Extended Calibration date:  October 18, 2019  
 
Description:    SAR Validation Dipole at 750 MHz. 
 
 
Calibration Equipment used: 

 
Note: CBT (Calibrated Before Testing). Prior to testing, the measurement paths containing a cable, amplifier, attenuator, coupler or 
filter were connected to a calibrated source (i.e. a signal generator) to determine the losses of the measurement path. 

 

Measurement Uncertainty = ±23% (k=2) 

 Name  Function  Signature  

Calibrated By:  Brodie Halbfoster Team Lead Engineer 
 

Approved By: Kaitlin O’Keefe Senior Technical 
Manager  

 

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Control Company 4040 Therm./Clock/Humidity Monitor 6/29/2019 Biennial 6/29/2021 192291470
Control Company 4352 Ultra Long Stem Thermometer 8/2/2018 Biennial 8/2/2020 181334684

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 433971
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 MY53401181 
Rohde & Schwarz ZNLE6 Vector Network Analyzer 10/11/2019 Annual 10/11/2020 101307

Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 
SPEAG DAKS-3.5 Portable Dielectric Assessment Kit 8/13/2019 Annual 8/13/2020 1041
Anritsu MA2411B Pulse Power Sensor 8/14/2019 Annual 8/14/2020 1315051
Anritsu MA2411B Pulse Power Sensor 8/8/2019 Annual 8/8/2020 1339008
Anritsu ML2495A Power Meter 11/20/2018 Annual 11/20/2019 1039008
Agilent N5182A MXG Vector Signal Generator 8/19/2019 Annual 8/19/2020 MY47420837 

Seekonk NC-100 Torque Wrench 5/9/2018 Biennial 5/9/2020 22217
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A 
MiniCircuits ZHDC-16-63-S+ Bidirectional Coupler CBT N/A CBT N/A 
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A 

SPEAG EX3DV4 SAR Probe 4/24/2019 Annual 4/24/2020 7357
SPEAG EX3DV4 SAR Probe 7/16/2019 Annual 7/16/2020 7410
SPEAG DAE4 Dasy Data Acquisition Electronics 7/11/2019 Annual 7/11/2020 1322
SPEAG DAE4 Dasy Data Acquisition Electronics 4/18/2019 Annual 4/18/2020 1407
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DIPOLE CALIBRATION EXTENSION 
Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.

2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from
the previous measurement.

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period 
from the calibration date: 

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 23.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 23.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 23.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
23.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FAIL

10/19/2018 10/18/2019 1.032 1.61 1.64 2.12% 1.05 1.08 2.66% 55.6 53.2 2.4 -1.9 -3.4 1.5 -25 -26.8 -7.30% PASS

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 23.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 23.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 23.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
23.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FAIL

10/19/2018 10/18/2019 1.032 1.69 1.76 4.39% 1.11 1.17 5.41% 50.6 50 0.6 -4.2 -4 0.2 -27.6 -28.1 -1.60% PASS
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Impedance & Return-Loss Measurement Plot for Head TSL 
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Impedance & Return-Loss Measurement Plot for Body TSL  
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Certification of Calibration 
 

Object         D835V2 – SN: 4d047  
 
Calibration procedure(s)  Procedure for Calibration Extension for SAR Dipoles. 
 
Extension Calibration date:  3/13/2020  
 
Description:    SAR Validation Dipole at 835 MHz 
 
 
Calibration Equipment used: 

 

Measurement Uncertainty = ±23% (k=2) 

 Name  Function  Signature  

Calibrated By:  Brodie Halbfoster Test Engineer  
 

Approved By: Kaitlin O’Keefe Senior Technical 
Manager  

 

 

  

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Control Company 4040 Therm./Clock/Humidity Monitor 6/29/2019 Biennial 6/29/2021 192291470
Control Company 4352 Ultra Long Stem Thermometer 8/2/2018 Biennial 8/2/2020 181334684

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 433971
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 MY53401181 
Rohde & Schwarz ZNLE6 Vector Network Analyzer 10/11/2019 Annual 10/11/2020 101307

Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 
SPEAG DAKS-3.5 Portable DAK 9/10/2019 Annual 9/10/2020 1045
Anritsu MA2411B Pulse Power Sensor 8/14/2019 Annual 8/14/2020 1315051
Anritsu MA2411B Pulse Power Sensor 8/8/2019 Annual 8/8/2020 1339008
Anritsu ML2495A Power Meter 12/17/2019 Annual 12/17/2020 941001
Agilent N5182A MXG Vector Signal Generator 8/19/2019 Annual 8/19/2020 MY47420837 

Seekonk NC-100 Torque Wrench 5/9/2018 Biennial 5/9/2020 22217
MiniCircuits ZHDC-16-63-S+ Bidirectional Coupler CBT N/A CBT N/A 
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A 

SPEAG EX3DV4 SAR Probe 9/19/2019 Annual 9/19/2020 7551
SPEAG EX3DV4 SAR Probe 1/21/2020 Annual 1/21/2021 7488
SPEAG DAE4 Dasy Data Acquisition Electronics 9/17/2019 Annual 9/17/2020 1333
SPEAG DAE4 Dasy Data Acquisition Electronics 1/13/2020 Annual 1/13/2021 1530
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DIPOLE CALIBRATION EXTENSION 
Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration 
certificate. 

2. The return-loss does not deviate more than 20% from the previous measurement and meets the 
required 20dB minimum return-loss requirement. 

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from 
the previous measurement. 

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period 
from the calibration date: 

 

  

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FAIL

3/13/2019 3/13/2020 1.387 1.884 1.87 -0.74% 1.226 1.22 -0.49% 51.4 48.8 2.6 -2.6 -3.6 1.0 -30.7 -28.4 7.60% PASS

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FAIL

3/13/2019 3/13/2020 1.387 1.894 1.91 0.84% 1.254 1.26 0.48% 46.8 45.6 1.2 -6.1 -2.2 3.9 -22.9 -25.9 -12.90% PASS
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Impedance & Return-Loss Measurement Plot for Head TSL  
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Impedance & Return-Loss Measurement Plot for Body TSL  
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Certification of Calibration 
 

Object         D835V2 – SN:4d133 
 
Calibration procedure(s)  Procedure for Calibration Extension for SAR Dipoles. 
 
Extended Calibration date:  October 18, 2019  
 
Description:    SAR Validation Dipole at 835 MHz. 
 
 
Calibration Equipment used: 

 
Note: CBT (Calibrated Before Testing). Prior to testing, the measurement paths containing a cable, amplifier, attenuator, coupler or 
filter were connected to a calibrated source (i.e. a signal generator) to determine the losses of the measurement path. 

 

Measurement Uncertainty = ±23% (k=2) 

 Name  Function  Signature  

Calibrated By:  Brodie Halbfoster Team Lead Engineer 
 

Approved By: Kaitlin O’Keefe Senior Technical 
Manager  

 

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Control Company 4040 Therm./Clock/Humidity Monitor 6/29/2019 Biennial 6/29/2021 192291470
Control Company 4352 Ultra Long Stem Thermometer 8/2/2018 Biennial 8/2/2020 181334684

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 433971
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 MY53401181 
Rohde & Schwarz ZNLE6 Vector Network Analyzer 10/11/2019 Annual 10/11/2020 101307

Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 
SPEAG DAKS-3.5 Portable Dielectric Assessment Kit 8/13/2019 Annual 8/13/2020 1041
Anritsu MA2411B Pulse Power Sensor 8/14/2019 Annual 8/14/2020 1315051
Anritsu MA2411B Pulse Power Sensor 8/8/2019 Annual 8/8/2020 1339008
Anritsu ML2495A Power Meter 11/20/2018 Annual 11/20/2019 1039008
Agilent N5182A MXG Vector Signal Generator 8/19/2019 Annual 8/19/2020 MY47420837 

Seekonk NC-100 Torque Wrench 5/9/2018 Biennial 5/9/2020 22217
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A 
MiniCircuits ZHDC-16-63-S+ Bidirectional Coupler CBT N/A CBT N/A 
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A 

SPEAG EX3DV4 SAR Probe 9/19/2019 Annual 9/19/2020 7551
SPEAG EX3DV4 SAR Probe 4/24/2019 Annual 4/24/2020 7357
SPEAG DAE4 Dasy Data Acquisition Electronics 9/17/2019 Annual 9/17/2020 1333
SPEAG DAE4 Dasy Data Acquisition Electronics 4/18/2019 Annual 4/18/2020 1407
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DIPOLE CALIBRATION EXTENSION 
Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration 
certificate. 

2. The return-loss does not deviate more than 20% from the previous measurement and meets the 
required 20dB minimum return-loss requirement. 

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from 
the previous measurement. 

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period 
from the calibration date: 

 

 

 

  

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 23.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 23.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 23.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
23.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FAIL

10/19/2018 10/18/2019 1.397 1.886 2.03 7.64% 1.22 1.32 8.20% 50.6 49.5 1.1 -2.4 -3.2 0.8 -32.2 -29.8 7.50% PASS

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 23.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 23.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 23.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
23.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FAIL

10/19/2018 10/18/2019 1.397 1.95 2.07 6.15% 1.28 1.36 6.25% 45 45.1 0.1 -6.7 -5.1 1.6 -21.1 -22.6 -6.90% PASS
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Impedance & Return-Loss Measurement Plot for Head TSL  
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Impedance & Return-Loss Measurement Plot for Body TSL  
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Certification of Calibration 
 

Object         D1750V2 – SN:1150 
 
Calibration procedure(s)  Procedure for Calibration Extension for SAR Dipoles. 
 
Extended Calibration date:  October 18, 2019  
 
Description:    SAR Validation Dipole at 1750 MHz. 
 
 
Calibration Equipment used: 

 
Note: CBT (Calibrated Before Testing). Prior to testing, the measurement paths containing a cable, amplifier, attenuator, coupler or 
filter were connected to a calibrated source (i.e. a signal generator) to determine the losses of the measurement path. 

 

Measurement Uncertainty = ±23% (k=2) 

 Name  Function  Signature  

Calibrated By:  Brodie Halbfoster Team Lead Engineer 
 

Approved By: Kaitlin O’Keefe Senior Technical 
Manager  

 

 

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Control Company 4040 Therm./Clock/Humidity Monitor 6/29/2019 Biennial 6/29/2021 192291470
Control Company 4352 Ultra Long Stem Thermometer 8/2/2018 Biennial 8/2/2020 181334684

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 433971
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 MY53401181 
Rohde & Schwarz ZNLE6 Vector Network Analyzer 10/11/2019 Annual 10/11/2020 101307

Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 
SPEAG DAKS-3.5 Portable Dielectric Assessment Kit 8/13/2019 Annual 8/13/2020 1041
Anritsu MA2411B Pulse Power Sensor 8/14/2019 Annual 8/14/2020 1315051
Anritsu MA2411B Pulse Power Sensor 8/8/2019 Annual 8/8/2020 1339008
Anritsu ML2495A Power Meter 11/20/2018 Annual 11/20/2019 1039008
Agilent N5182A MXG Vector Signal Generator 8/19/2019 Annual 8/19/2020 MY47420837 

Seekonk NC-100 Torque Wrench 5/9/2018 Biennial 5/9/2020 22217
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A 
MiniCircuits ZHDC-16-63-S+ Bidirectional Coupler CBT N/A CBT N/A 
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A 

SPEAG EX3DV4 SAR Probe 8/16/2019 Annual 8/16/2020 7308
SPEAG EX3DV4 SAR Probe 4/24/2019 Annual 4/24/2020 7357
SPEAG DAE4 Dasy Data Acquisition Electronics 4/18/2019 Annual 4/18/2020 1407
SPEAG DAE4 Dasy Data Acquisition Electronics 8/14/2019 Annual 8/14/2020 1450
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DIPOLE CALIBRATION EXTENSION 
Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration 
certificate. 

2. The return-loss does not deviate more than 20% from the previous measurement and meets the 
required 20dB minimum return-loss requirement. 

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from 
the previous measurement. 

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period 
from the calibration date: 

 

 

 

  

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FAIL

10/22/2018 10/18/2019 1.217 3.65 3.8 4.11% 1.92 2 4.17% 50.9 49.3 1.6 0.4 -0.7 1.1 -40.1 -40.2 -0.20% PASS

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FAIL

10/22/2018 10/18/2019 1.217 3.66 3.82 4.37% 1.94 2.02 4.12% 46.6 44.7 1.9 -0.1 -0.8 0.7 -29.2 -25 14.40% PASS
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Impedance & Return-Loss Measurement Plot for Head TSL  
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Impedance & Return-Loss Measurement Plot for Body TSL  
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Certification of Calibration 
 

Object         D1765V2 – SN: 1008  
 
Calibration procedure(s)  Procedure for Calibration Extension for SAR Dipoles. 
 
Extension Calibration date:  5/17/2019  
 
Description:    SAR Validation Dipole at 1750 MHz. 
 
 
Calibration Equipment used: 

 

Measurement Uncertainty = ±23% (k=2) 

 Name  Function  Signature  

Calibrated By:  Brodie Halbfoster Test Engineer  
 

Approved By: Kaitlin O’Keefe Senior Technical 
Manager  

 

 

  

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Agilent 8753ES S-Parameter Network Analyzer 3/11/2019 Annual 3/11/2020 US39170122 
Agilent N5182A MXG Vector Signal Generator 11/28/2018 Annual 11/28/2019 MY47420603 

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 433971
Anritsu MA2411B Pulse Power Sensor 11/20/2018 Annual 11/20/2019 1027293
Anritsu MA2411B Pulse Power Sensor 10/30/2018 Annual 10/30/2019 1126066
Anritsu ML2495A Power Meter 10/21/2018 Annual 10/21/2019 941001

Control Company 4040 Therm./ Clock/ Humidity Monitor 10/9/2018 Biennial 10/9/2020 181647811
Control Company 4352 Ultra Long Stem Thermometer 6/6/2018 Biennial 6/6/2020 181334678

Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215 
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 6/4/2018 Annual 6/4/2019 MY53401181 

MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A 
Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 

Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A 

Seekonk NC-100 Torque Wrench 7/11/2018 Annual 7/11/2019 N/A 
SPEAG EX3DV4 SAR Probe 6/25/2018 Annual 6/25/2019 7409
SPEAG DAE4 Dasy Data Acquisition Electronics 6/18/2018 Annual 6/18/2019 1334
SPEAG EX3DV4 SAR Probe 2/19/2019 Annual 2/19/2020 3914
SPEAG DAE4 Dasy Data Acquisition Electronics 2/14/2019 Annual 2/14/2020 1272
SPEAG DAK-3.5 Dielectric Assessment Kit 9/11/2018 Annual 9/11/2019 1091

 

PCTEST ENGINEERING LABORATORY, INC. 
7185 Oakland Mills Road, Columbia, MD 21046 USA 
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DIPOLE CALIBRATION EXTENSION 
Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.

2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from
the previous measurement.

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period 
from the calibration date: 

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FAIL

5/23/2018 5/17/2019 1.21 3.62 3.63 0.28% 1.9 1.92 1.05% 47.7 47 0.7 -6.5 -6 0.5 -23 -23.3 -1.20% PASS

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FAIL

5/23/2018 5/17/2019 1.21 3.74 3.95 5.61% 1.99 2.08 4.52% 43.3 44.6 1.3 -6 -7 1 -20.3 -20.5 -0.90% PASS
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Impedance & Return-Loss Measurement Plot for Head TSL 
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Impedance & Return-Loss Measurement Plot for Body TSL 
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Certification of Calibration 

Object  D1765V2 – SN: 1008  

Calibration procedure(s)  Procedure for Calibration Extension for SAR Dipoles. 

Extension Calibration date:  5/23/2020  

Description:  SAR Validation Dipole at 1750 MHz. 

Calibration Equipment used: 

Measurement Uncertainty = ±23% (k=2) 

Name  Function Signature  

Calibrated By:  Brodie Halbfoster Test Engineer  

Approved By: Kaitlin O’Keefe Senior Technical 
Manager 

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Control Company 4040 Therm./Clock/Humidity Monitor 6/29/2019 Biennial 6/29/2021 192291470
Control Company 4352 Ultra Long Stem Thermometer 8/2/2018 Biennial 8/2/2020 181334684

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 433971
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 MY53401181 
Rohde & Schwarz ZNLE6 Vector Network Analyzer 10/11/2019 Annual 10/11/2020 101307

Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 
SPEAG DAKS-3.5 Portable DAK 9/10/2019 Annual 9/10/2020 1045
Anritsu MA2411B Pulse Power Sensor 8/14/2019 Annual 8/14/2020 1315051
Anritsu MA2411B Pulse Power Sensor 8/8/2019 Annual 8/8/2020 1339008
Anritsu ML2495A Power Meter 12/17/2019 Annual 12/17/2020 941001
Agilent N5182A MXG Vector Signal Generator 8/19/2019 Annual 8/19/2020 MY47420837 

Seekonk NC-100 Torque Wrench (8" lb) 5/23/2018 Biennial 5/23/2020 22217
MiniCircuits ZHDC-16-63-S+ Bidirectional Coupler CBT N/A CBT N/A 
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A 

SPEAG EX3DV4 SAR Probe 4/21/2020 Annual 4/21/2021 7357
SPEAG EX3DV4 SAR Probe 7/16/2019 Annual 7/16/2020 7410
SPEAG DAE4 Dasy Data Acquisition Electronics 7/11/2019 Annual 7/11/2020 1322
SPEAG DAE4 Dasy Data Acquisition Electronics 3/12/2020 Annual 3/12/2021 1368

PCTEST  
7185 Oakland Mills Road, Columbia, MD 21046 USA 

Tel. +1.410.290.6652 / Fax +1.410.290.6654 
http://www.pctest.com  
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DIPOLE CALIBRATION EXTENSION 
Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration 
certificate. 

2. The return-loss does not deviate more than 20% from the previous measurement and meets the 
required 20dB minimum return-loss requirement. 

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from 
the previous measurement. 

The following dipole was checked to pass the above 3 requirements to have 3-year calibration period 
from the calibration date: 

 

  

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FAIL

5/23/2018 5/23/2020 1.21 3.62 3.65 0.83% 1.90 1.94 2.11% 47.7 45.9 1.9 -6.5 -6.1 0.4 -23 -22.3 3.10% PASS

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FAIL

5/23/2018 5/23/2020 1.21 3.74 4.00 6.95% 1.99 2.12 6.53% 43.3 43.7 0.4 -6.0 -4.8 1.2 -20.3 -21.5 -5.80% PASS
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D1765V2 – SN: 1008 05/23/2020 

 

 

Impedance & Return-Loss Measurement Plot for Head TSL  
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Impedance & Return-Loss Measurement Plot for Body TSL  
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D1900V2 – SN: 5d080 10/18/2019 

 

 

Certification of Calibration 
 

Object         D1900V2 – SN:5d080 
 
Calibration procedure(s)  Procedure for Calibration Extension for SAR Dipoles. 
 
Extended Calibration date:  October 18, 2019  
 
Description:    SAR Validation Dipole at 1900 MHz. 
 
 
Calibration Equipment used: 

 
Note: CBT (Calibrated Before Testing). Prior to testing, the measurement paths containing a cable, amplifier, attenuator, coupler or 
filter were connected to a calibrated source (i.e. a signal generator) to determine the losses of the measurement path. 

 

Measurement Uncertainty = ±23% (k=2) 

 Name  Function  Signature  

Calibrated By:  Brodie Halbfoster Team Lead Engineer 
 

Approved By: Kaitlin O’Keefe Senior Technical 
Manager  

 

 

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Control Company 4040 Therm./Clock/Humidity Monitor 6/29/2019 Biennial 6/29/2021 192291470
Control Company 4352 Ultra Long Stem Thermometer 8/2/2018 Biennial 8/2/2020 181334684

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 433971
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 MY53401181 
Rohde & Schwarz ZNLE6 Vector Network Analyzer 10/11/2019 Annual 10/11/2020 101307

Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 
SPEAG DAKS-3.5 Portable Dielectric Assessment Kit 8/13/2019 Annual 8/13/2020 1041
Anritsu MA2411B Pulse Power Sensor 8/14/2019 Annual 8/14/2020 1315051
Anritsu MA2411B Pulse Power Sensor 8/8/2019 Annual 8/8/2020 1339008
Anritsu ML2495A Power Meter 11/20/2018 Annual 11/20/2019 1039008
Agilent N5182A MXG Vector Signal Generator 8/19/2019 Annual 8/19/2020 MY47420837 

Seekonk NC-100 Torque Wrench 5/9/2018 Biennial 5/9/2020 22217
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A 
MiniCircuits ZHDC-16-63-S+ Bidirectional Coupler CBT N/A CBT N/A 
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A 

SPEAG EX3DV4 SAR Probe 2/19/2019 Annual 2/19/2020 3914
SPEAG EX3DV4 SAR Probe 5/16/2019 Annual 5/16/2020 7406
SPEAG DAE4 Dasy Data Acquisition Electronics 5/8/2019 Annual 5/8/2020 859
SPEAG DAE4 Dasy Data Acquisition Electronics 2/14/2019 Annual 2/14/2020 1272

 

PCTEST ENGINEERING LABORATORY, INC. 
7185 Oakland Mills Road, Columbia, MD 21046 USA 

Tel. +1.410.290.6652 / Fax +1.410.290.6654 
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D1900V2 – SN: 5d080 10/18/2019 

 

DIPOLE CALIBRATION EXTENSION 
Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration 
certificate. 

2. The return-loss does not deviate more than 20% from the previous measurement and meets the 
required 20dB minimum return-loss requirement. 

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from 
the previous measurement. 

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period 
from the calibration date: 

 

 

 

  

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FAIL

10/23/2018 10/18/2019 1.193 3.98 4.16 4.52% 2.07 2.13 2.90% 52.5 50.4 2.1 7.9 6.2 1.7 -21.8 -24.2 -10.90% PASS

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FAIL

10/23/2018 10/18/2019 1.193 3.92 4.21 7.40% 2.06 2.16 4.85% 48.1 46.5 1.6 8.1 6.6 1.5 -21.5 -22.2 -3.40% PASS
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Impedance & Return-Loss Measurement Plot for Head TSL  
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Impedance & Return-Loss Measurement Plot for Body TSL  
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D1900V2 – SN: 5d148 02/21/2020 

 

 

Certification of Calibration 
 

Object         D1900V2 – SN: 5d148 
 
Calibration procedure(s)  Procedure for Calibration Extension for SAR Dipoles. 
 
Extension Calibration date:  2/21/2020  
 
Description:    SAR Validation Dipole at 1900 MHz. 
 
 
Calibration Equipment used: 

 

Measurement Uncertainty = ±23% (k=2) 

 Name  Function  Signature  

Calibrated By:  Brodie Halbfoster Test Engineer  
 

Approved By: Kaitlin O’Keefe Senior Technical 
Manager  

 

 

  

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Control Company 4040 Therm./Clock/Humidity Monitor 6/29/2019 Biennial 6/29/2021 192291470
Control Company 4352 Ultra Long Stem Thermometer 8/2/2018 Biennial 8/2/2020 181334684

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 433971
Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406

Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 MY53401181 
Rohde & Schwarz ZNLE6 Vector Network Analyzer 10/11/2019 Annual 10/11/2020 101307

Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 
SPEAG DAKS-3.5 Portable DAK 9/10/2019 Annual 9/10/2020 1045
Anritsu MA2411B Pulse Power Sensor 8/14/2019 Annual 8/14/2020 1315051
Anritsu MA2411B Pulse Power Sensor 8/8/2019 Annual 8/8/2020 1339008
Anritsu ML2495A Power Meter 12/17/2019 Annual 12/17/2020 941001
Agilent N5182A MXG Vector Signal Generator 8/19/2019 Annual 8/19/2020 MY47420837 

Seekonk NC-100 Torque Wrench 5/9/2018 Biennial 5/9/2020 22217
MiniCircuits ZHDC-16-63-S+ Bidirectional Coupler CBT N/A CBT N/A 
MiniCircuits VLF-6000+ Low Pass Filter CBT N/A CBT N/A 

SPEAG EX3DV4 SAR Probe 9/19/2019 Annual 9/19/2020 7551
SPEAG EX3DV4 SAR Probe 7/16/2019 Annual 7/16/2020 7410
SPEAG DAE4 Dasy Data Acquisition Electronics 9/17/2019 Annual 9/17/2020 1333
SPEAG DAE4 Dasy Data Acquisition Electronics 7/11/2019 Annual 7/11/2020 1322

 

PCTEST 
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D1900V2 – SN: 5d148 02/21/2020 

 

DIPOLE CALIBRATION EXTENSION 
Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration 
certificate. 

2. The return-loss does not deviate more than 20% from the previous measurement and meets the 
required 20dB minimum return-loss requirement. 

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from 
the previous measurement. 

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period 
from the calibration date: 

 

  

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FAIL

2/21/2019 2/21/2020 1.17 3.91 4.15 6.14% 2.04 2.13 4.41% 51.8 53.7 1.9 6.8 2.7 4.1 -23.2 -27.1 -16.70% PASS

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FAIL

2/21/2019 2/21/2020 1.17 3.91 4.06 3.84% 2.05 2.08 1.46% 48.4 50.9 2.5 7.8 5.4 2.4 -21.9 -25.3 -15.60% PASS
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Impedance & Return-Loss Measurement Plot for Head TSL  
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Impedance & Return-Loss Measurement Plot for Body TSL  
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D2300V2 – SN: 1073 08/09/2019 

 

 

Certification of Calibration 
 

Object         D2300V2 – SN: 1073  
 
Calibration procedure(s)  Procedure for Calibration Extension for SAR Dipoles. 
 
Calibration date:   08/09/2019 
 
Description:    SAR Validation Dipole at 2300 MHz. 
 
 
Calibration Equipment used: 

 

Measurement Uncertainty = ±23% (k=2) 

 Name  Function  Signature  

Calibrated By:  Brodie Halbfoster Test Engineer  
 

Approved By: Kaitlin O’Keefe Senior Technical 
Manager  

 

 

  

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Agilent 8753ES S-Parameter Network Analyzer 10/2/2018 Annual 10/2/2019 US39170118 
Agilent N5182A MXG Vector Signal Generator 6/27/2019 Annual 6/27/2020 US46240505 

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 343972
Anritsu ML2495A Power Meter 10/21/2018 Annual 10/21/2019 941001
Anritsu MA2411B Pulse Power Sensor 10/30/2018 Annual 10/30/2019 1207470
Anritsu MA2411B Pulse Power Sensor 11/20/2018 Annual 11/20/2019 1339007

Control Company 4040 Temperature / Humidity Monitor 2/28/2018 Biennial 2/28/2020 150761911
Control Company 4352 Ultra Long Stem Thermometer 2/28/2018 Biennial 2/28/2020 170330160

Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215 
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 MY53401181 

Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A 

Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A 
Pasternack NC-100 Torque Wrench 5/23/2018 Biennial 5/23/2020 N/A 

SPEAG EX3DV4 SAR Probe 2/19/2019 Annual 2/19/2020 7417
SPEAG DAE4 Dasy Data Acquisition Electronics 2/13/2019 Annual 2/13/2020 665
SPEAG EX3DV4 SAR Probe 7/15/2019 Annual 7/15/2020 7547
SPEAG DAE4 Dasy Data Acquisition Electronics 7/11/2019 Annual 7/11/2020 1323
SPEAG DAK-3.5 Dielectric Assessment Kit 9/11/2018 Annual 9/11/2019 1091

 

PCTEST ENGINEERING LABORATORY, INC. 
7185 Oakland Mills Road, Columbia, MD 21046 USA 
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DIPOLE CALIBRATION EXTENSION 
Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration 
certificate. 

2. The return-loss does not deviate more than 20% from the previous measurement and meets the 
required 20dB minimum return-loss requirement. 

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from 
the previous measurement. 

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period 
from the calibration date: 

 

 

 

  

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FAIL

8/13/2018 8/9/2019 1.171 4.92 5.21 5.89% 2.38 2.49 4.62% 50.1 47.5 2.6 -5.2 -4.2 1 -25.7 -26.1 -1.60% PASS

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FAIL

8/13/2018 8/9/2019 1.171 4.77 5.05 5.87% 2.32 2.4 3.45% 45.5 44.4 1.1 -4.1 -3.3 0.8 -23.9 -23.2 2.80% PASS



 

Object: Date Issued: 
Page 3 of 4 

D2300V2 – SN: 1073 08/09/2019 

 

Impedance & Return-Loss Measurement Plot for Head TSL 
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Impedance & Return-Loss Measurement Plot for Body TSL  
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PCTEST ENGINEERING LABORATORY, INC. 
7185 Oakland Mills Road, Columbia, MD 
21046 USA Tel. +1.410.290.6652 / Fax 

+1.410.290.6654 
http://www.pctest.com  

Certification of Calibration 

D2450V2 - SN: 797 

Calibration procedure(s) 

Extended Calibration date: 

Procedure for Calibration Extension for SAR Dipoles. 

September 11, 2018 

Description: SAR Validation Dipole at 2450 MHz. 

C l'b E aI ration ,c uIpment used: 
. 

Manufacturer Model 

Control Company 4040 

Control Company 4352 

Amplifier Research 1551G6 

Narda 4772-3 

Keyslght 7720 

Keys!ght Technologies 85033E 

Agl!ent 8753ES 

Mini-Circuits BW-N20WSt-

SPEAG DAK-3.5 

SPEAG EX3DV4 

SPEAG DAE4 

SPEAG ES3DV3 

SPEAG DAE4 

Anrltsu MA2411B 

Anritsu MA24118 

Anritsu Ml2495A 

Agilent NS182A 

Seekonk NC-100 

M!niCircuits VLF-6000+ 

Narda 4014C-6 

Oesi::rlption 
. . 

Therm./Clock/Humfdity Monitor 

Ultra long Stem Thermometer 

Amplifier 

Attenuator (3dB) 

Dual Directlonal Coupler 

. 

Standard Mechankal Callbratlon Kit (DC to 9GHz, 3.5mm) 

S--Parameter Vector Network Analyzer 

DC to 18 GHz Precision Fixed 20 d8 Attenuator 

Dlelectr!c Assessment Klt 

SAR Probe 

Dasy Data Acquisition Electronics 

SAR Probe 

Dasy Data Acquls!t!on Electron!cs 

Pulse Power Sensor 

Pulse Power Sensor 

Power Meter 

MXG Vector Signal Generator 

Torque Wrench 

low Pass F!lter 

4 - 8 GHi SMA 6 dB Directional Coupler 

. 

Cal Date Cal Interval Cal Due· Serial Number 

3/31/2017 Biennial 3/31/2019 170232394 

5/2/2017 Blenn!al 5/2/2019 170330156 

CBT N/A CBT 433971 

CBT N/A CBT 9406 

CBT N/A CBT MY52180215 

6/4/2018 Annual 6/4/2019 MY53401181 

8/30/2018 Annual 8/30/2019 MY40003841 

CBT N/A CBT N/A 

S/lS/2018 Annual 5/15/2019 1070 

7/20/2018 Annual 7/20/2019 7410 

7/11/2018 Armual 7/11/2019 1322 

3/13/2018 Annual 3/13/2019 3319 

3/7/2018 Annual 3/7/2019 1368 

3/2/2018 Annual 3/2/2019 1207364 

3/2/2018 Annual 3/2/2019 1339018 

10/22/2017 Annual 10/22/2018 1328004 

4/18/2018 Annual 4/18/2019 MY47420800 

7/11/2018 Annual 7/11/2019 N/A 

CBT N/A CBT N/A 

CBT N/A CBT N/A 

Note: CBT (Calibrated Before Testing). Prior to testing, the measurement paths containing a cable, amplifier, attenuator, coupler or 
filter were connected to a calibrated source (i.e. a signal generator) to determine the losses of the measurement path. 

Measurement Uncertainty= ±23% (k=2) 

Calibrated By: 

Approved By: 

Object: 

D2450V2 - SN: 797 

Name 

Brodie Halbfoster 

Kaitlin O'Keefe 

Date Issued: 

09/11/2018 

Function Signature 

Team Lead Engineer }JMl'r£ ffN.$ro5rrc._ 

Senior Technical °N,lt--
Manager 
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D2450V2 – SN: 797 09/11/2018 

DIPOLE CALIBRATION EXTENSION 
Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.

2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from
the previous measurement.

The following dipole was checked to pass the above 3 requirements to have 2-year calibration period 
from the calibration date: 

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FAIL

9/11/2017 9/11/2018 1.152 5.27 5.52 4.74% 2.48 2.54 2.42% 53.8 49.8 4 7.4 7.1 0.3 -21.9 -23 -4.80% PASS

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FAIL

9/11/2017 9/11/2018 1.152 5.11 5.17 1.17% 2.42 2.37 -2.07% 49.7 49.8 0.1 9.1 7.2 1.9 -20.9 -22.6 -8.20% PASS
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Certification of Calibration 

Object  D2450V2 – SN: 797 

Calibration procedure(s) Procedure for Calibration Extension for SAR Dipoles. 

Extended Calibration date: September 9, 2019  

Description:  SAR Validation Dipole at 2450 MHz. 

Calibration Equipment used: 

Note: CBT (Calibrated Before Testing). Prior to testing, the measurement paths containing a cable, amplifier, attenuator, coupler or 
filter were connected to a calibrated source (i.e. a signal generator) to determine the losses of the measurement path.

Measurement Uncertainty = ±23% (k=2) 

Name  Function Signature  

Calibrated By:  Brodie Halbfoster Team Lead Engineer 

Approved By: Kaitlin O’Keefe Senior Technical 
Manager 

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

Agilent 8753ES S-Parameter Network Analyzer 10/2/2018 Annual 10/2/2019 US39170118 
Agilent N5182A MXG Vector Signal Generator 6/27/2019 Annual 6/27/2020 US46240505 

Amplifier Research 15S1G6 Amplifier CBT N/A CBT 343972
Anritsu ML2495A Power Meter 10/21/2018 Annual 10/21/2019 941001
Anritsu MA2411B Pulse Power Sensor 10/30/2018 Annual 10/30/2019 1207470
Anritsu MA2411B Pulse Power Sensor 11/20/2018 Annual 11/20/2019 1339007

Control Company 4040 Temperature / Humidity Monitor 2/28/2018 Biennial 2/28/2020 150761911
Control Company 4352 Ultra Long Stem Thermometer 2/28/2018 Biennial 2/28/2020 170330160

Keysight 772D Dual Directional Coupler CBT N/A CBT MY52180215 
Keysight Technologies 85033E Standard Mechanical Calibration Kit (DC to 9GHz, 3.5mm) 7/2/2019 Annual 7/2/2020 MY53401181 

Mini-Circuits BW-N20W5+ DC to 18 GHz Precision Fixed 20 dB Attenuator CBT N/A CBT N/A 
Mini-Circuits NLP-2950+ Low Pass Filter DC to 2700 MHz CBT N/A CBT N/A

Narda 4772-3 Attenuator (3dB) CBT N/A CBT 9406
Pasternack PE2209-10 Bidirectional Coupler CBT N/A CBT N/A 
Pasternack NC-100 Torque Wrench 5/23/2018 Biennial 5/23/2020 N/A 

SPEAG EX3DV4 SAR Probe 2/19/2019 Annual 2/19/2020 7417
SPEAG DAE4 Dasy Data Acquisition Electronics 2/13/2019 Annual 2/13/2020 665
SPEAG EX3DV4 SAR Probe 7/15/2019 Annual 7/15/2020 7547
SPEAG DAE4 Dasy Data Acquisition Electronics 7/11/2019 Annual 7/11/2020 1323
SPEAG DAK-3.5 Dielectric Assessment Kit 9/11/2018 Annual 9/11/2019 1091

PCTEST ENGINEERING LABORATORY, INC. 
7185 Oakland Mills Road, Columbia, MD 21046 USA 

Tel. +1.410.290.6652 / Fax +1.410.290.6654 
http://www.pctest.com  



Object: Date Issued: 
Page 2 of 4 

D2450V2 – SN: 797 09/9/2019 

DIPOLE CALIBRATION EXTENSION 
Per KDB 865664 D01, calibration intervals of up to three years may be considered for reference dipoles 
when it is demonstrated that the SAR target, impedance and return loss of a dipole have remained 
stable according to the following requirements: 

1. The measured SAR does not deviate more than 10% from the target on the calibration
certificate.

2. The return-loss does not deviate more than 20% from the previous measurement and meets the
required 20dB minimum return-loss requirement.

3. The measurement of real or imaginary parts of impedance does not deviate more than 5Ω from
the previous measurement.

The following dipole was checked to pass the above 3 requirements to have 3-year calibration period 
from the calibration date: 

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Head (1g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Head (10g) 

W/kg @ 20.0 
dBm

Measured 
Head SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Head (Ohm) 

Real

Measured 
Impedance 
Head (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Head (Ohm) 
Imaginary

Measured 
Impedance 
Head (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Head (dB)

Measured 
Return Loss 
Head (dB)

Deviation (%) PASS/FAIL

9/11/2017 9/9/2019 1.152 5.27 5.19 -1.52% 2.48 2.41 -2.82% 53.8 51.1 2.7 7.4 6.8 0.6 -21.9 -23.4 -6.70% PASS

Calibration 
Date Extension Date

Certificate 
Electrical 

Delay (ns)

Certificate 
SAR Target 
Body (1g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR (1g) 
W/kg @ 20.0 

dBm

Deviation 1g 
(%)

Certificate 
SAR Target 
Body (10g) 

W/kg @ 20.0 
dBm

Measured 
Body SAR 

(10g) W/kg @ 
20.0 dBm

Deviation 10g 
(%)

Certificate 
Impedance 
Body (Ohm) 

Real

Measured 
Impedance 
Body (Ohm) 

Real

Difference 
(Ohm) Real

Certificate 
Impedance 
Body (Ohm) 
Imaginary

Measured 
Impedance 
Body (Ohm) 
Imaginary

Difference 
(Ohm) 

Imaginary

Certificate 
Return Loss 
Body (dB)

Measured 
Return Loss 
Body (dB)

Deviation (%) PASS/FAIL

9/11/2017 9/9/2019 1.152 5.11 5.17 1.17% 2.42 2.38 -1.65% 49.7 46 3.7 9.1 5.5 3.6 -20.9 -23.5 -12.40% PASS
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Impedance & Return-Loss Measurement Plot for Head TSL  
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Impedance & Return-Loss Measurement Plot for Body TSL  

 

 

 
































































