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RF Exposure Evaluation Declaration

Product Name : PCE-AC56 Dual-Band Wireless PCI-E Adapter
Model No. : PCE-AC56
FCC ID. : MSQ-PCEAC56

Applicant: ASUSTeK COMPUTER INC.
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The declaration results relate only to the samples calculated.
The declaration shall not be reproduced except in full without the written approval of QuieTek Corporation.
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1. RF Exposure Evaluation

1.1 Limits

According to FCC 1.1310: The criteria listed in the following table shall be used to evaluate
the environment impact of human exposure to radio frequency (RF) radiation as specified in

1.1307(b)
LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)
Frequency Range| Electric Field Magnetic Field | Power Density Average Time
(MHz) Strength (V/m) | Strength (A/m) (mW/cm?) (Minutes)
(A) Limits for Occupational/ Control Exposures
300-1500 -- -- F/300
1500-100,000 -- -- 5
(B) Limits for General Population/ Uncontrolled Exposures
300-1500 -- -- F/1500 6
1500-100,000 -- -- 1 30

F= Frequency in MHz

Friis Formula
Friis transmission formula: Pd = (Pout*G)/(4*pi*r?)

Where

Pd = power density in mW/cm?

Pout = output power to antenna in mwW

G = gain of antenna in linear scale

Pi=3.1416

R = distance between observation point and center of the radiator in cm

Pd id the limit of MPE, 1 mW/cm?. If we know the maximum gain of the antenna and the total
power input to the antenna, through the calculation, we will know the distance r where the MPE
limit is reached.

1.2. Test Procedure

Software provided by client enabled the EUT to transmit and receive data at lowest, middle
and highest channel individually.
The temperature and related humidity: 18°Cand 7896 RH.
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1.3. Test Result of RF Exposure Evaluation

Product PCE-AC56 Dual-Band Wireless PCI-E Adapter

Test Mode Mode 1: Transmit (CDD mode)

Test Condition RF Exposure Evaluation

Antenna Gain
Antenna Gain: The maximum Gain measured in fully anechoic chamber is 2dBi or 1.58 in linear scale.

Output Power into Antenna & RF Exposure Evaluation Distance:

IEEE 802.11b (ANT 0+1)

WLAN Function

Channel Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
(MHz) (mWw) (mW/cm?)
1 2412 457.0882 0.14368
6 2437 570.1643 0.17922
11 2462 382.8247 0.12033

IEEE 802.11g (ANT 0+1)

WLAN Function

Channel Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
(MHz) (mW) (mW/cm?)
1 2412 162.9296 0.05121
6 2437 459.1980 0.14434
11 2462 146.5548 0.04607

The power density Pd (4th column) at a distance of 20 cm calculated from the Friis transmission
formula is far below the limit of 1 mW/cm?.
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Product PCE-AC56 Dual-Band Wireless PCI-E Adapter
Test Mode Mode 1: Transmit (CDD mode)

Test Condition RF Exposure Evaluation

Antenna Gain
Antenna Gain: The maximum Gain measured in fully anechoic chamber is 2dBi or 1.58 in linear scale.

Output Power into Antenna & RF Exposure Evaluation Distance:

IEEE 802.11n (20MHz) (ANT 0+1)
WLAN Function

Channel Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
(MHz) (mWw) (mW/cm?)
1 2412 113.2400 0.03559
6 2437 461.3176 0.14501
11 2462 114.5513 0.03601

IEEE 802.11n (40MHz) (ANT 0+1)
WLAN Function

channel Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
(MHz) (mW) (mW/cm?)
3 2422 85.3100 0.02682
6 2437 202.3019 0.06359
9 2452 70.7946 0.02225

The power density Pd (4th column) at a distance of 20 cm calculated from the Friis transmission

formula is far below the limit of 1 mW/cm?.
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Product

PCE-AC56 Dual-Band Wireless PCI-E Adapter

Test Mode

Mode 1: Transmit (CDD mode)

Test Condition

RF Exposure Evaluation

Antenna Gain

Antenna Gain: The maximum Gain measured in fully anechoic chamber is 4dBi or 2.51 in linear scale.

Output Power into Antenna & RF Exposure Evaluation Distance:

IEEE 802.11a(ANT 0+1)

WLAN Function

Channel Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
(MHz) (mW) (mW/cm?)
36 5180 16.0325 0.00801
40 5220 15.9956 0.00799
44 5240 15.9956 0.00799

|EEE 802.11a(ANT 0+1)

WLAN Function

Channel Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
(MHz) (mW) (mW/cm?)
149 5745 367.2823 0.18340
157 5785 370.6807 0.18510
165 5825 352.3709 0.17596

The power density Pd (4th column) at a distance of 20 cm calculated from the Friis transmission

formula is far below the limit of 1 mW/cm?.
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Product

PCE-AC56 Dual-Band Wireless PCI-E Adapter

Test Mode

Mode 1: Transmit (CDD mode)

Test Condition

RF Exposure Evaluation

Antenna Gain

Antenna Gain: The maximum Gain measured in fully anechoic chamber is 4dBi or 2.51 in linear scale.

Output Power into Antenna & RF Exposure Evaluation Distance:

IEEE 802.11 n(20MHz) (ANT 0+1)

WLAN Function

Channel Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
(MHz) (mWw) (mW/cm?)
36 5180 16.8655 0.00842
40 5220 17.2187 0.00860
44 5240 17.4582 0.00872

IEEE 802.11 n(20MHz) (ANT 0+1)

WLAN Function

Channel Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
(MHz) (mWw) (mW/cm?)
149 5745 367.2823 0.18340
157 5785 368.9776 0.18425
165 5825 369.8282 0.18467
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Product

PCE-AC56 Dual-Band Wireless PCI-E Adapter

Test Mode

Mode 1: Transmit (CDD mode)

Test Condition

RF Exposure Evaluation

Antenna Gain

Antenna Gain: The maximum Gain measured in fully anechoic chamber is 4dBi or 2.51 in linear scale.

Output Power into Antenna & RF Exposure Evaluation Distance:

IEEE 802.11 n(40MHz) (ANT 0+1)

WLAN Function

ch | Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
anne
(MHz) (mW) (mW/cm?)
38 5190 31.7687 0.01586
46 5230 34.5144 0.01723

IEEE 802.11 n(40MHz) (ANT 0+1)

WLAN Function

ch | Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
anne
(MHz) (mWw) (mW/cm?)
151 5755 358.9219 0.17923
159 5795 369.8282 0.18467

The power density Pd (4th column) at a distance of 20 cm calculated from the Friis transmission

formula is far below the limit of 1 mW/cm?.
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Product PCE-AC56 Dual-Band Wireless PCI-E Adapter
Test Mode Mode 1: Transmit (CDD mode)

Test Condition RF Exposure Evaluation

Antenna Gain
Antenna Gain: The maximum Gain measured in fully anechoic chamber is 4dBi or 2.51 in linear scale.

Output Power into Antenna & RF Exposure Evaluation Distance:

IEEE 802.11ac (80MHz) (ANT 0+1)

WLAN Function

Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm

Channel
(MHz) (mWw) (mW/cm?)

42 5210 43.5512 0.02175

IEEE 802.11ac (80MHz) (ANT 0+1)

WLAN Function

ch I Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
anne
(MHz) (MmW) (mW/cm?)
155 5775 353.1832 0.17636

The power density Pd (4th column) at a distance of 20 cm calculated from the Friis transmission

formula is far below the limit of 1 mW/cm?.
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Product

PCE-AC56 Dual-Band Wireless PCI-E Adapter

Test Mode

Mode 2: Transmit (Beamforming mode)

Test Condition

RF Exposure Evaluation

Antenna Gain

Antenna Gain: The maximum Gain measured in fully anechoic chamber is 5dBi or 3.16 in linear scale.

Output Power into Antenna & RF Exposure Evaluation Distance:

IEEE 802.11b
WLAN Function
ch | Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
anne
(MHz) (mWw) (mW/cm?)
1 2412 303.3891 0.19073
6 2437 305.4921 0.19205
11 2462 287.0781 0.18047
IEEE 802.11g
WLAN Function
ch | Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
anne
(MHz) (mW) (mW/cm?)
1 2412 104.7129 0.06583
6 2437 300.6076 0.18898
11 2462 275.4229 0.17315

The power density Pd (4th column) at a distance of 20 cm calculated from the Friis transmission

formula is far below the limit of 1 mW/cm?.
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Product PCE-AC56 Dual-Band Wireless PCI-E Adapter
Test Mode Mode 2: Transmit (Beamforming mode)

Test Condition RF Exposure Evaluation

Antenna Gain
Antenna Gain: The maximum Gain measured in fully anechoic chamber is 5dBi or 3.16 in linear scale.

Output Power into Antenna & RF Exposure Evaluation Distance:

IEEE 802.11n (20MHz) (ANT 0+1)
WLAN Function

Channel Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
(MHz) (mWw) (mW/cm?)
1 2412 141.9058 0.08921
6 2437 509.3309 0.32020
11 2462 109.1440 0.06861

IEEE 802.11n (40MHz) (ANT 0+1)
WLAN Function

Channel Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
(MHz) (mW) (mW/cm?)
3 2422 96.1612 0.06045
6 2437 115.8777 0.07285
9 2452 98.1748 0.06172

The power density Pd (4th column) at a distance of 20 cm calculated from the Friis transmission

formula is far below the limit of 1 mW/cm?.
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Product

PCE-AC56 Dual-Band Wireless PCI-E Adapter

Test Mode

Mode 2: Transmit (Beamforming mode)

Test Condition

RF Exposure Evaluation

Antenna Gain

Antenna Gain: The maximum Gain measured in fully anechoic chamber is 7dBi or 5.01 in linear scale.

Output Power into Antenna & RF Exposure Evaluation Distance:

IEEE 802.11a
WLAN Function
ch | Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
anne
(MHz) (mW) (mW/cm?)
36 5180 21.0378 0.02097
40 5220 21.9786 0.02191
44 5240 22.1820 0.02211
IEEE 802.11a
WLAN Function
ch | Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
anne
(MHz) (mW) (mW/cm?)
149 5745 305.4921 0.15255
157 5785 310.4560 0.15503
165 5825 283.1392 0.14138

The power density Pd (4th column) at a distance of 20 cm calculated from the Friis transmission

formula is far below the limit of 1 mW/cm?.
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Product

PCE-AC56 Dual-Band Wireless PCI-E Adapter

Test Mode

Mode 2: Transmit (Beamforming mode)

Test Condition

RF Exposure Evaluation

Antenna Gain

Antenna Gain: The maximum Gain measured in fully anechoic chamber is 7dBi or 5.01 in linear scale.

Output Power into Antenna & RF Exposure Evaluation Distance:

IEEE 802.11 n(20MHz) (ANT 0+1)

WLAN Function

Channel Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
(MHz) (mWw) (mW/cm?)
36 5180 17.2584 0.01720
40 5220 16.0325 0.01598
44 5240 16.1808 0.01613

IEEE 802.11 n(20MHz) (ANT 0+1)

WLAN Function

Channel Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
(MHz) (mWw) (mW/cm?)
149 5745 360.5786 0.18005
157 5785 367.2823 0.18340
165 5825 351.5604 0.17555
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Product

PCE-AC56 Dual-Band Wireless PCI-E Adapter

Test Mode

Mode 2: Transmit (Beamforming mode)

Test Condition

RF Exposure Evaluation

Antenna Gain

Antenna Gain: The maximum Gain measured in fully anechoic chamber is 7dBi or 5.01 in linear scale.

Output Power into Antenna & RF Exposure Evaluation Distance:

IEEE 802.11 n(40MHz) (ANT 0+1)

WLAN Function

ch | Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
anne
(MHz) (mWw) (mW/cm?)
38 5190 30.5492 0.03045
46 5230 30.4789 0.03038

IEEE 802.11 n(40MHz) (ANT 0+1)

WLAN Function

ch | Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
anne
(MHz) (mW) (mW/cm?)
151 5755 355.6313 0.17758
159 5795 366.4376 0.18298

The power density Pd (4th column) at a distance of 20 cm calculated from the Friis transmission

formula is far below the limit of 1 mW/cm?.
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Product PCE-AC56 Dual-Band Wireless PCI-E Adapter
Test Mode Mode 2: Transmit (Beamforming mode)

Test Condition RF Exposure Evaluation

Antenna Gain
Antenna Gain: The maximum Gain measured in fully anechoic chamber is 7dBi or 5.01 in linear scale.

Output Power into Antenna & RF Exposure Evaluation Distance:

IEEE 802.11ac (80MHz) (ANT 0+1)

WLAN Function

Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm

Channel
(MHz) (mWw) (mW/cm?)

42 5210 28.8403 0.02875

IEEE 802.11ac (80MHz) (ANT 0+1)

WLAN Function

ch I Channel Frequency | Output Power to Antenna | Power Density at R = 20 cm
anne
(MHz) (MmW) (mW/cm?)
155 5775 346.7369 0.17314

The power density Pd (4th column) at a distance of 20 cm calculated from the Friis transmission

formula is far below the limit of 1 mW/cm?.
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