FCC ID: SMC-H70

RF EXPOSURE EVALUATION

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 Electric Field Magnetic Field Power Average Time

Range(MHz) Strength(V/m) Strength(A/m) Density(mW/cm?)
(A) Limits for Occupational/Control Exposures

300-1500 - - F/300 6

1500-100000 - - 5 6
(B) Limits for General Population/Uncontrol Exposures

300-1500 - - F/1500 6

1500-100000 - - 1 30

11.1 Friis transmission formula: Pd= (Pout*G)\ (4*pi*R?)

Where

Pd= Power density in mW/cm?
Pout=output power to antenna in mwW

G= Numeric gain of the antenna relative to isotropic antenna

Pi=3.1416

R= distance between observation point and center of the radiator in cm(20cm)
Pd the limit of MPE, ImW/cm?. If we know the maximum gain of the antenna and total power
input to the antenna, through the calculation, we will know the distance where the MPE limit is

reached.

mW=10~(dBm/10)




11.2 Measurement Result

Operation Frequency: WIFI 802.11b/g/n HT20: 2412-2462MHz,
802.11n HT40: 2422-2452MHz,

Power density limited: ImW/ cm?
Antenna A Type: FPCB Antenna
Antenna B Type: FPCB Antenna
Antenna A gain: 3dBi
Antenna B gain: 3dBi

R=20cm

mW=10~(dBm/10)

802.11b/g/n

Peak Output
Mode Freq;enc Power(dBm) Total Tune-up  |Max Tune-up
(MHz) ANTA | ANTB (dBm) (dBm) (dBm)
2412 15.4 15.4 15+¢1 [ 15¢1 | 16 | 16
B 2437 17.0 17.0 17+¢1 [ 17+1 | 18 | 18
2462 16.4 16.5 16+1 | 161 | 17 | 17
2412 12.1 12.4 12+¢1 | 12+1 | 13 | 13
G 2437 14.2 14.2 14+1 | 14+1 | 15 | 15
2462 13.4 135 13+1 | 13+1 | 14 | 14
2412 11.6 11.7 14.66 11+1 [ 111 | 12 | 12
N20 2437 135 135 16.51 13+1 | 13+1 | 14 | 14
2462 12.8 12.9 15.86 13+1 | 13+1 | 14 | 14
2422 11.1 11.2 14.16 11+1 [ 111 | 12 | 12
N40 2437 12.6 12.8 15.71 1241 [ 12+1 | 13 | 13
2452 11.9 11.9 14.91 1241 | 12+1 | 13 | 13




Operation Frequency: 5180-5240MHz for 802.11a/n(HT20)/ac20;
5190-5230MHz for 802.11n(HT40)/ac40;
5210MHz for 802.11 ac80;

5745-5825 MHz for 802.11a/n(HT20)/ac20;
5755-5795 MHz for 802.11a/n(HT40)/ac40;
5775MHz for 802.11 ac80;

Power density limited: ImW/ cm?

Antenna A Type: FPCB Antenna

Antenna B Type: FPCB Antenna

Antenna A gain: 3dBi

Antenna B gain: 3dBi

R=20cm

mwW=10"(dBm/10)

802.11a/n/ac
5150-5250MHz

Maximum output Total
power. Antenna | pg\ e
Test Channel Frequency port Tune-up Max Tune-up
(AV) (dBm) (AV)
(MHz) |ANTA| ANTB | dBm dBm dBm
TX 802.11a Mode
CH36 5180 8.2 8.2 - 81 8+1 9 9
CH40 5200 8.3 8.3 - 81 8+1 9 9
CH48 5240 7.2 7.1 - 7+1 7+1 8 8
TX 802.11 n20M Mode
CH36 5180 7.3 7.4 10.36 7+1 7+1 8 8
CH40 5200 7.0 7.0 10.01 7+1 7+1 8 8
CH48 5240 6.2 6.1 9.16 61 6+1 7 7
TX 802.11 n40M Mode
CH38 5190 7.0 7.1 10.06 7+1 7+1 8 8
CH46 5230 6.2 6.1 9.16 61 61 7 7
TX 802.11 ac20M Mode
CH36 5180 7.3 7.3 10.31 71 7+1 8 8
CH40 5200 7.3 7.3 10.31 71 7+1 8 8
CH48 5240 6.5 6.6 9.56 61 6+1 7 7
TX 802.11 ac40M Mode
CH38 5190 6.5 6.5 9.51 61 6+1 7 7
CH46 5230 5.8 5.8 8.81 61 6+1 7 7

TX 802.11 ac80M Mode

CH42 | 5220 | 641 | 61 | 911 | e6x1 | e6x1 | 7 | 7




802.11a/n/ac
5725-5825MHz

Maximum output | o)
power. Antenna Power
Test Channel Frequency port Tune-up Max Tune-up
(AV) (dBm) (AV)
(MHz) |ANTA| ANTB | dBm dBm dBm
TX 802.11a Mode
CH 149 5745 8.2 8.2 - 8+1 8+1 9 9
CH 157 5785 8.0 8.1 - 8+1 8+1 9 9
CH 165 5825 7.0 7.1 - 71 7+1 8 8
TX 802.11 n20M Mode
CH 149 5745 7.7 7.8 10.76 71 7+1 8 8
CH 157 5785 7.8 7.7 10.76 71 7+1 8 8
CH 165 5825 6.0 6.1 9.06 61 6+1 7 7
TX 802.11 n40M Mode
CH 151 5755 7.4 75 10.46 71 7+1 8 8
CH 159 5795 7.3 7.4 10.36 71 7+1 8 8
TX 802.11 ac20M Mode
CH 149 5745 7.8 7.8 10.81 7+1 7+1 8 8
CH 157 5785 7.4 7.3 10.36 7+1 7+1 8 8
CH 165 5825 5.8 5.9 8.86 61 6+1 7 7
TX 802.11 ac40M Mode
CH 151 5755 7.1 7.0 10.06 7+1 7+1 8 8
CH 159 5795 7.3 7.4 10.36 7+1 7+1 8 8

TX 802.11 ac80M Mode

CH155 | 5775 | 67 | 66 | 966 | 6+#1 | 6x1 | 7 | 7




Operation Frequency: 2402MHz~2480MHz
Power density limited: 1mW/ cm?
Antenna Type: FPCB Antenna

Antenna gain: 3.0dBi,

R=20cm

mW=10%(dBm/10)

Bluetooth Moduel 1 EDR:

conducted Max
Channel power Tune-up
Freq. modulation ower tune-u
(MHC;) (dBm) ?dBm) powerl'O
(dBm)
2402 1.56 1+1 2
2441 GFSK 1.71 1+1 2
2480 0.96 1+1 2
2402 2.76 21 3
/4-
2441 DOPSK 2.93 21 3
2480 2.15 21 3
2402 2.94 2.5%1 3.5
2441 8DPSK 3.18 2.5%1 3.5
2480 2.45 2.5%1 3.5
Operation Frequency: 2402MHz~2480MHz
Power density limited: ImW/ cm?
Antenna Type: FPCB Antenna
Antenna gain: 3.0dBi,
R=20cm
mwW=10"(dBm/10)
Bluetooth Moduel 2 EDR:
conducted Max
Channel power Tune-up
Freq. modulation power
(MHz) (dBm)
(dBm) tune-up
power
(dBm)
2402 1.58 1+1 2
2441 GFSK 1.67 1+1 2
2480 0.97 1+1 2
2402 2.85 21 3
/4-
2441 DQPSK 2.91 21 3
2480 2.21 21 3
2402 2.96 2.5%1 3.5
2441 8DPSK 3.16 2.5%1 3.5
2480 2.39 2.5%1 3.5




Operation Frequency: 2402MHz~2480MHz
Power density limited: 1mW/ cm?
Antenna Type: FPCB Antenna

Antenna gain: 3.0dBi,

R=20cm

mW=10%(dBm/10)

Bluetooth Moduel 1 BLE:

conducted Max
Channel power Tune-up
Freq. modulation power
(MH2z) (dBm)
(dBm) tune-up
power
(dBm)
2402 3.38 3+1 4
2440 GFSK 3.45 3+1 4
2480 2.72 3+1 4
Operation Frequency: 2402MHz~2480MHz
Power density limited: 1mW/ cm?
Antenna Type: FPCB Antenna
Antenna gain: 3.0dBi,
R=20cm
mwW=10"(dBm/10)
Bluetooth Moduel 2 BLE:
conducted Max
Channel power Tune-up
Freq. modulation power
(MH2z) (dBm)
(dBm) tune-up
power
(dBm)
2402 3.34 3+1 4
2440 GFSK 3.48 3+1 4
2480 2.71 3+1 4




RF Exposure Evaluation
Operation in WLAN 2.4G FOR SISO MODE

ANT A:
Max Tune-up | Gain EIRP EIRP R(cm) S MPE Limit Conclusion
(dBm) (dBi) | (dBm) | (mW) (mW/cm?®) |  (mW/cm?)
18.0 3.0 21 | 12589 | 20 | 0.0250 1 Pass
ANT B:
Max Tune-up | Gain EIRP EIRP R(cm) S MPE Limit Conclusion
(dBm) (dBi) | (dBm) | (mW) (mwW/cm?) |  (mW/cm?)
18.0 3.0 21 | 12589 | 20 | 0.0250 1 Pass
Estimation for WLAN MIMO 2.4G
AN | Max Total
T | Tune- | Gain S . .
. | EIRP EIRP S 2 | MPE Limit | Conclusi
up 1 (ABI ) ey | mwy) | RCM | mwirem?) | MW | mwiem?) | on
(dBm )
)
A 140 | 3.0 17.0 50.12 20 0.0100 0.0199
B | 140 | 30 | 17.0 | 50.12 0.0100 ' 1.000 Pass
Operation in WLAN 5.2G FOR SISO MODE
ANT A:
Max Tune-up | Gain EIRP EIRP R(cm) S MPE Limit Conclusion
(dBm) (dBi) | (dBm) | (mw) (mw/cm?) |  (mW/cm?)
9.0 3.0 12 15.85 | 20 | 0.0032 1.000 Pass
ANT B:
Max Tune-up | Gain EIRP EIRP R(cm) S MPE Limit Conclusion
(dBm) (dBi) | (dBm) | (mW) (mw/cm?) |  (mW/cm?)
9.0 3.0 12 15.85 20 0.0032 1.000 Pass
Operation in WLAN 5.8G FOR SISO MODE
ANT A:
Tune-up limit | Gain EIRP EIRP R(cm) S MPE Limit Conclusion
(dBm) (dBi) | (dBm) | (mW) (mwW/cm?) |  (mW/cm?)
9.0 3.0 12 15.85 20 0.0032 1.000 Pass
ANT B:
Tune-up limit | Gain EIRP EIRP R(cm) S MPE Limit Conclusion
(dBm) (dBi) | (dBm) | (mW) (mwW/cm?) |  (mW/cm?)
9.0 3.0 12 15.85 20 0.0032 1.000 Pass




Estimation for WLAN MIMO 5.2G

ANT | Max Total MPE
Tune- | Gain | EIRP EIRP R(cm) S S Limit Conclusion
up | (dBi) | (dBm) | (mW) (mwW/cm?) | (mW/cm?) 2
(mwW/cm®)
(dBm)
A 8.0 3.0 11.0 12.59 0.0025 0.0050
5 | 80 | 30| 11.0 | 1259 | 20 [ 0.0025 ' 1.000 Pass
Estimation for WLAN MIMO 5.8G
ANT | Max Total MPE
Tune- | Gain | EIRP EIRP R(cm) S S Limit Conclusion
up | (dBi) | (dBm) | (mW) (mw/cm?) | (mW/cm?) 2
(mW/cm®)
(dBm)
A 8.0 3.0 | 110 12.59 0.0025 0.0050
5 | 80 | 30| 110 | 1259 | 2% [ 0.0025 ' 1.000 Pass
Bluetooth Moduel 1 EDR:
Max Tune-up | Gain EIRP EIRP R(cm) S MPE Limit Conclusion
(dBm) (dBi) | (dBm) | (mW) (mW/cm?®) |  (mW/cm?)
35 30 | 65 | 447 | 20 | 0.0009 1.000 Pass
Bluetooth Moduel 2 EDR:
Max Tune-up | Gain EIRP EIRP R(cm) S MPE Limit Conclusion
(dBm) (dBi) | (dBm) | (mW) (mW/cm?®) |  (mW/cm?)
35 30 | 65 | 447 | 20 | 0.0009 1.000 Pass
Bluetooth Moduel 1 BLE:
Max Tune-up | Gain EIRP EIRP R(cm) S MPE Limit Conclusion
(dBm) (dBi) | (dBm) | (mW) (mW/cm?®) |  (mW/cm?)
4.0 3.0 7 501 | 20 | 0.0010 1.000 Pass
Bluetooth Moduel 2 BLE:
Max Tune-up | Gain EIRP EIRP R(cm) S MPE Limit Conclusion
(dBm) (dBi) | (dBm) | (mW) (mW/cm?®) |  (mW/cm?)
4.0 3.0 7 501 | 20 | 0.0010 1.000 Pass
Conclusion:

For the max result : 0.0250< 1.0, compliance with FCC's RF Exposure.
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