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5G Dipole Calibration Certificate 

 



   
No.I22Z60885-SEM13 

 

©Copyright. All rights reserved by CTTL.                            Page 124 of 186 

 

 



   
No.I22Z60885-SEM13 

 

©Copyright. All rights reserved by CTTL.                            Page 125 of 186 

 

 



   
No.I22Z60885-SEM13 

 

©Copyright. All rights reserved by CTTL.                            Page 126 of 186 

 

 



   
No.I22Z60885-SEM13 

 

©Copyright. All rights reserved by CTTL.                            Page 127 of 186 

 

 



   
No.I22Z60885-SEM13 

 

©Copyright. All rights reserved by CTTL.                            Page 128 of 186 

 

 



   
No.I22Z60885-SEM13 

 

©Copyright. All rights reserved by CTTL.                            Page 129 of 186 

 

 



   
No.I22Z60885-SEM13 

 

©Copyright. All rights reserved by CTTL.                            Page 130 of 186 

 

 



   
No.I22Z60885-SEM13 

 

©Copyright. All rights reserved by CTTL.                            Page 131 of 186 

6.5G Dipole Calibration Certificate 
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10G Dipole Calibration Certificate 
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ANNEX I  Sensor Triggering Data Summary 

ANT4: 

SAR Sensor 
Rear 20(mm) 

Right 11(mm) 

 

ANT9: 

SAR Sensor 

Front 18(mm) 

Rear 20(mm) 

Left 26(mm) 

 

Front, Rear, Top, Bottom, Left and Right of the DUT was placed directly below the flat phantom. The 

DUT was moved toward the phantom in accordance with the steps outlined in KDB 616217 to 

determine the trigger distance for enabling power reduction. The DUT was moved away from the 

phantom to determine the trigger distance for resuming full power. 

 

ANT4 

Rear 

Moving device toward the phantom: 

The power state 

Distance [mm] 25 24 23 22 21 20 19 18 17 16 15 

Main antenna Normal Normal Normal Normal Normal Low Low Low Low Low Low 

 

Moving device away from the phantom: 

The power state 

Distance [mm] 15 16 17 18 19 20 21 22 23 24 25 

Main antenna Low Low Low Low Low Low Normal Normal Normal Normal Normal 

 

Right 

Moving device toward the phantom: 

The power state 

Distance [mm] 16 15 14 13 12 11 10 9 8 7 6 

Main antenna Normal Normal Normal Normal Normal Low Low Low Low Low Low 

Moving device away from the phantom: 

The power state 

Distance [mm] 6 7 8 9 10 11 12 13 14 15 16 

Main antenna Low Low Low Low Low Low Normal Normal Normal Normal Normal 
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The influence of table tilt angles to proximity sensor triggering is determined by positioning each 

edge that contains a transmitting antenna, perpendicular to the flat phantom, at the smallest sensor 

triggering test distance by rotating the device around the edge next to the phantom in ≤ 10° 

increments until the tablet is ±45° or more from the vertical position at 0°. 

 

The Rear evaluation for ANT4 

 

The Right edge evaluation for ANT4 

 

20mm 

Right edge 

11mm 

The 

Left 

edge 

evalu

ation 

for 

ANT0 

m 

Right edge 
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ANT5 

Front 

Moving device toward the phantom: 

The power state 

Distance [mm] 23 22 21 20 19 18 17 16 15 14 13 

Main antenna Normal Normal Normal Normal Normal Low Low Low Low Low Low 

Moving device away from the phantom: 

The power state 

Distance [mm] 13 14 15 16 17 18 19 20 21 22 23 

Main antenna Low Low Low Low Low Low Normal Normal Normal Normal Normal 

 

Rear 

Moving device toward the phantom: 

The power state 

Distance [mm] 25 24 23 22 21 20 19 18 17 16 15 

Main antenna Normal Normal Normal Normal Normal Low Low Low Low Low Low 

 

Moving device away from the phantom: 

The power state 

Distance [mm] 15 16 17 18 19 20 21 22 23 24 25 

Main antenna Low Low Low Low Low Low Normal Normal Normal Normal Normal 

 

Left 

Moving device toward the phantom: 

The power state 

Distance [mm] 31 30 29 28 27 26 25 24 23 22 21 

Main antenna Normal Normal Normal Normal Normal Low Low Low Low Low Low 

Moving device away from the phantom: 

The power state 

Distance [mm] 21 22 23 24 25 26 27 28 29 30 31 

Main antenna Low Low Low Low Low Low Normal Normal Normal Normal Normal 
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The influence of table tilt angles to proximity sensor triggering is determined by positioning each 

edge that contains a transmitting antenna, perpendicular to the flat phantom, at the smallest sensor 

triggering test distance by rotating the device around the edge next to the phantom in ≤ 10° 

increments until the tablet is ±45° or more from the vertical position at 0°. 

 

The Front evaluation for ANT5 

 

 

 

The Rear evaluation for ANT5 

18mm 

Front 

Front 

20mm 
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The Left edge evaluation for ANT5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Left edge 

26mm 

The 

Left 

edge 

evalu

ation 

for 

ANT0 

m 

Left edge 
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ANNEX J  SPOT CHECK 

J.1 Dielectric Performance and System Validation 

Table J.1-1: Dielectric Performance of Tissue Simulating Liquid 

Measurement Date 

(yyyy-mm-dd) 
Type Frequency 

Permittivity 

ε 
Drift (%) 

Conductivity 

σ (S/m) 

Drift 

(%) 

2022-8-21 Head 2450 MHz 40.88 4.29  1.889 4.94  

2022-8-21 Head 5600 MHz 35.71 0.51  5.115 0.89  

2022-8-11 Head 6500 MHz 32.9 -4.64  6.18 1.81  

 

Table J.1-2: System Validation of Head 

Measurement 

Date 

(yyyy-mm-dd) 

Frequency 

Target value (W/kg) Measured value(W/kg) Deviation 

10 g 

Average 

1 g 

Average 

10 g 

Average 

1 g 

Average 

10 g 

Average 

1 g 

Average 

2022-8-21 2450 MHz 24.9  52.7  24.4  52.8  -2.01% 0.19% 

2022-8-21 5600 MHz 23.9  84.4  23.3  82.3  -2.51% -2.49% 

2022-8-11 6500 MHz 53.3  289.0  54.7  290.0  2.63% 0.35% 

 

Table J.1-3: PD System Performance Check Results 

Date 
Frequency 

(GHz) 

5G 

Verification 

Source 

Probe 

S/N 

Distance

(mm) 

Measured 

4cm^2 

(W/m^2) 

Targeted 

4cm^2 

(W/m^2) 

Deviation 

(db) 

2022/8/13 10G 10GHz_1005 9492 10 49.1 51.2 0.041 
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J.2 SAR test result for spot check 

 

 

J.3 PD results 

 

 

 

 

 

 

 

 

 

ANT

RF

Exposure

Conditions

Frequency  Band
Channel

Number
Frequency (MHz) Mode/RB Test setup Distance

Figure

No./Note

EUT

Measured

Power

(dBm)

Tune up

(dBm)

Measured

SAR 1g

(W/kg)

Calculated

SAR 1g

(W/kg)

Measured

SAR 10g

(W/kg)

Calculated

SAR 10g

(W/kg)

Power Drift

5 Body WLAN2.4G 1 2412 11b Left 5mm FIG J.1 3.82 5.50 0.234 0.34 0.092 0.14 0.01

4 Body WLAN5G 120 5600 11a Right 10mm FIG J.2 15.90 16.00 0.274 0.29 0.090 0.09 -0.12

5 Body BT 39 2441 11b Left 5mm FIG J.3 6.37 8.00 0.063 0.09 0.025 0.04 0.12

ANT
RF Exposure

Conditions
Frequency  Band

Channel

Number
Frequency (MHz) Mode/RB Test setup Distance Figure No./Note

EUT

Measured

Power (dBm)

Tune up

(dBm)

Measured

SAR 1g

(W/kg)

Calculated

SAR 1g

(W/kg)

Measured

SAR 10g

(W/kg)

Calculated

SAR 10g

(W/kg)

Power Drift APD (W/m^2)

4 Body WLAN6G 33 6115 11a Front 5mm / 3.47 3.50 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 33 6115 11a Rear 5mm / 3.47 3.50 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 33 6115 11a Right 5mm / 3.47 3.50 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 33 6115 11a Top 5mm / 3.47 3.50 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 69 6295 11a Front 5mm / 3.42 4.00 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 69 6295 11a Rear 5mm / 3.42 4.00 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 69 6295 11a Right 5mm / 3.42 4.00 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 69 6295 11a Top 5mm / 3.42 4.00 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 101 6455 11a Front 5mm / 4.36 5.00 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 101 6455 11a Rear 5mm / 4.36 5.00 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 101 6455 11a Right 5mm / 4.36 5.00 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 101 6455 11a Top 5mm / 4.36 5.00 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 169 6795 11a Front 5mm / 3.35 4.00 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 169 6795 11a Rear 5mm / 3.35 4.00 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 169 6795 11a Right 5mm / 3.35 4.00 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 169 6795 11a Top 5mm / 3.35 4.00 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 205 6975 11a Front 5mm / 3.14 3.50 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 205 6975 11a Rear 5mm / 3.14 3.50 <0.01 <0.01 <0.01 <0.01 / /

4 Body WLAN6G 205 6975 11a Right 5mm / 3.14 3.50 <0.01 <0.01 <0.01 <0.01

4 Body WLAN6G 205 6975 11a Top 5mm / 3.14 3.50 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 53 6215 11a Front 5mm / 3.08 4.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 53 6215 11a Rear 5mm / 3.08 4.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 53 6215 11a Left 5mm / 3.08 4.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 53 6215 11a Top 5mm / 3.08 4.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 61 6255 11a Front 5mm / 3.14 4.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 61 6255 11a Rear 5mm / 3.14 4.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 61 6255 11a Left 5mm / 3.14 4.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 61 6255 11a Top 5mm / 3.14 4.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 101 6455 11a Front 5mm / 4.30 5.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 101 6455 11a Rear 5mm / 4.30 5.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 101 6455 11a Left 5mm / 4.30 5.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 101 6455 11a Top 5mm / 4.30 5.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 177 6835 11a Front 5mm / 3.26 4.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 177 6835 11a Rear 5mm / 3.26 4.00 <0.01 <0.01 <0.01 <0.01

5 Body WLAN6G 177 6835 11a Left 5mm / 3.26 4.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 177 6835 11a Top 5mm / 3.26 4.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 229 7095 11a Front 5mm / 2.50 3.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 229 7095 11a Rear 5mm / 2.50 3.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 229 7095 11a Left 5mm / 2.50 3.00 <0.01 <0.01 <0.01 <0.01 / /

5 Body WLAN6G 229 7095 11a Top 5mm / 2.50 3.00 <0.01 <0.01 <0.01 <0.01 / /

ANT

RF

Exposure

Conditions

Frequency  Band
Channel

Number
Frequency (MHz) Mode/RB Test setup Distance Figure No./Note

EUT

Measured

Power (dBm)

Tune up

(dBm)

Measured

SAR 1g

(W/kg)

Calculated

SAR 1g

(W/kg)

Measured

SAR 10g

(W/kg)

Calculated

SAR 10g

(W/kg)

Power Drift

4 Body WLAN6G 33 6115 11a Right 2mm 3.47 3.50 0.187 0.21 0.221 0.25 0.15

4 Body WLAN6G 69 6295 11a Right 2mm \ 3.42 4.00 0.232 0.30 0.325 0.42 0.11

4 Body WLAN6G 101 6455 11a Right 2mm \ 4.36 5.00 0.532 0.69 0.580 0.75 -0.08

4 Body WLAN6G 169 6795 11a Right 2mm FIG A.16 3.35 4.00 0.655 0.85 0.836 1.09 0.14

4 Body WLAN6G 205 6975 11a Right 2mm \ 3.14 3.50 0.381 0.46 0.439 0.53 -0.06

5 Body WLAN6G 53 6215 11a Rear 2mm \ 3.08 4.00 0.698 0.97 0.781 1.08 0.19

5 Body WLAN6G 61 6255 11a Rear 2mm \ 3.14 4.00 0.622 0.85 0.675 0.92 0.16

5 Body WLAN6G 101 6455 11a Rear 2mm FIG A.17 4.30 5.00 1.300 1.71 1.380 1.81 0.04

5 Body WLAN6G 177 6835 11a Rear 2mm \ 3.26 4.00 0.593 0.79 0.660 0.88 0.15

5 Body WLAN6G 229 7095 11a Rear 2mm \ 2.50 3.00 1.050 1.32 1.140 1.43 0.01
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J.4 Reported SAR Comparison 

Table E.3-1: Highest Reported SAR (10g) 

Mode Antenna 
Highest Reported SAR (1g) 

original 

Highest Reported SAR (1g) 

spot check 

WLAN 2.4 GHz 

ANT4 

0.14 / 

WLAN 5 GHz 0.35 0.29 

WLAN 6 GHz <0.01 <0.01 

WLAN 2.4 GHz 

ANT5 

0.34 0.34 

WLAN 5 GHz 0.24 / 

WLAN 6 GHz <0.01 <0.01 

BT ANT5 0.05 0.09 

Note: All the spot check results are less than the original results.  

 

J.5 MAIN TEST INSTRUMENTS 

No. 
Name Type 

Serial 

Number 
Calibration Date Valid Period 

01 Network analyzer E5071C MY46110673 January 4, 2022 One year 

02 Power sensor NRP110T 101139 
January 13, 2022 One year 

03 Power sensor NRP110T 101159 

04 Signal Generator E4438C MY49071430 January 13, 2022 One Year 

05 Amplifier 60S1G4 0331848 No Calibration Requested 

06 DAE SPEAG DAE4 777 January 07, 2022 One year 

07 E-field Probe SPEAG EX3DV4 7600 December 29，2021 One year 

08 Dipole Validation Kit SPEAG D2450V2 853 July 206,2022 One year 

09 Dipole Validation Kit SPEAG D5GHzV2 1262 January 27, 2022 One year 

10 Dipole Validation Kit SPEAG D6.5GHzV2 10.59 December 01,2021 One year 

11 5G Verification Source 10 GHz 1005 January 24,2022 One year 

12 EummWV Probe EummWV4 9442 May 18,2022 One year 

13 E-field Probe SPEAG EX3DV4 7464 January 26, 2022 One year 

14 DAE SPEAG DAE4 1331 September 01, 2021 One year 
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J.6 Graph Results 

WIFI2.4G Body ANT5 SAR 

Date: 8/21/2022 

Electronics: DAE4 Sn777 

Medium: H650-7000M 

Medium parameters used (interpolated): f = 2412 MHz; σ = 1.853 S/m; εr = 40.903; ρ = 1000 kg/m3  

Ambient Temperature:23.3oC          Liquid Temperature: 22.5oC 

Communication System: UID 0, WIFI 2450 (0) Frequency: 2412 MHz Duty Cycle: 1:1 

Probe: EX3DV4 - SN7600 ConvF(7.82, 7.82, 7.82)  

 

Area Scan (91x131x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm 

Maximum value of SAR (interpolated) = 0.359 W/kg 

 

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 

Reference Value = 11.24 V/m; Power Drift = 0.01 dB 

Peak SAR (extrapolated) = 0.556 W/kg 

SAR(1 g) = 0.234 W/kg; SAR(10 g) = 0.092 W/kg 

Maximum value of SAR (measured) = 0.444 W/kg 
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WIFI5G Body ANT4 SAR 

Date: 8/21/2022 

Electronics: DAE4 Sn777 

Medium: H650-7000M 

Medium parameters used: f = 5600 MHz; σ = 5.115 S/m; εr = 35.714; ρ = 1000 kg/m3  

Ambient Temperature:23.3oC          Liquid Temperature: 22.5oC 

Communication System: UID 0, WLAN 11a (0) Frequency: 5600 MHz Duty Cycle: 1:1 

Probe: EX3DV4 - SN7600 ConvF(5.13, 5.13, 5.13)  

 

Area Scan (91x131x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Maximum value of SAR (interpolated) = 0.808 W/kg 

 

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm 

Reference Value = 3.293 V/m; Power Drift = -0.12 dB 

Peak SAR (extrapolated) = 1.06 W/kg 

SAR(1 g) = 0.274 W/kg; SAR(10 g) = 0.090 W/kg 

Maximum value of SAR (measured) = 0.627 W/kg 
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WIFI6G Body ANT4 PD 
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WIFI6G Body ANT5 PD 
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BT 

Date: 8/21/2022 

Electronics: DAE4 Sn777 

Medium: H650-7000M 

Medium parameters used: f = 2441 MHz; σ = 1.882 S/m; εr = 40.884; ρ = 1000 kg/m3  

Ambient Temperature:23.3oC          Liquid Temperature: 22.5oC 

Communication System: Bluetooth 2441 MHz Duty Cycle: 1:1 

Probe: EX3DV4 - SN7600 ConvF(7.82, 7.82, 7.82)  

 

Area Scan (91x131x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm 

Maximum value of SAR (interpolated) = 0.125 W/kg 

 

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm 

Reference Value = 3.760 V/m; Power Drift = 0.12 dB 

Peak SAR (extrapolated) = 0.149 W/kg 

SAR(1 g) = 0.063 W/kg; SAR(10 g) = 0.025 W/kg 

Maximum value of SAR (measured) = 0.116 W/kg 
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J.7 System Verification Results 

2450 MHz 

Date: 8/21/2022 

Electronics: DAE4 Sn777 

Medium: H650-7000M 

Medium parameters used: f = 2450 MHz; σ = 1.889 S/m; εr = 40.88; ρ = 1000 kg/m3  

Ambient Temperature:23.3oC          Liquid Temperature: 22.5oC 

Communication System: UID 0, CW (0) Frequency: 2450 MHz Duty Cycle: 1:1 

Probe: EX3DV4 - SN7600 ConvF(7.82, 7.82, 7.82)  

 

SArea Scan (61x61x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm 

Maximum value of SAR (interpolated) = 20.7 W/kg 

 

Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 

Reference Value = 93.76 V/m; Power Drift = -0.03 dB 

Peak SAR (extrapolated) = 27.0 W/kg 

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.1 W/kg 

Maximum value of SAR (measured) = 21.9 W/kg 

  

 
0 dB = 21.9 W/kg = 13.40 dBW/kg 
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5600 MHz 

Date: 8/21/2022 

Electronics: DAE4 Sn777 

Medium: H650-7000M 

Medium parameters used: f = 5600 MHz; σ = 5.115 S/m; εr = 35.71; ρ = 1000 kg/m3  

Ambient Temperature:23.3oC          Liquid Temperature: 22.5oC 

Communication System: UID 0, CW (0) Frequency: 5600 MHz Duty Cycle: 1:1 

Probe: EX3DV4 - SN7600 ConvF(5.13, 5.13, 5.13)  

 

Area Scan (91x91x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm 

Maximum value of SAR (interpolated) = 20.0 W/kg 

 

Zoom Scan (4x4x1.4mm, graded), dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, 

dz=1.4mm 

Reference Value = 64.89 V/m; Power Drift = 0.04 dB 

Peak SAR (extrapolated) = 35.4 W/kg 

SAR(1 g) = 8.23 W/kg; SAR(10 g) = 2.33 W/kg 

Maximum value of SAR (measured) = 20.0 W/kg 

  

 
0 dB = 20.0 W/kg = 13.01 dBW/kg 
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6500 MHz 
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10 GHz 

 

 

 

 

  


