FCC ID: 2AXDW-HL101

Maximum Permissible Exposure (MPE)

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 strength Magnetic field strength Power density  |Ayeraging time
(MHz) (V/m} (A/m) {mW.-"cmz} (minutes)
(A) Limits for Occupational/Controlled Exposure
0.3-3.0 514 1.63 *100 3]
3.0-30 18424 4.894] Q02 ]
30-300 B1.4 0.163 1.0 3]
300-1,500 £/300 3]
1,500-100 000 5 3]
(B) Limits for General Population/Uncontrolled Exposure

0.3-1.34 614 1.63 *100 30
1.34-30 G244 2.194] =180/2 3a
30-300 275 0.073 0.z 30
300-1,500 1500 30
1,500-100 000 1.0 30

f= frequency in MHz * = Plane-wave equivalent power density

MPE Calculation Method

/ * * 2
E (V/Im) = M Power Density: Pd (W/m?) = E—
d 377

Electric field (V/m)
Average RF output power (W)

E
P

G = EUT Antenna numeric gain (numeric)

d = Separation distance between radiator and human body (m)
The formula can be changed to

_30*P*G
377*D?
From the EUT RF output power, the minimum mobile separation distance, d=0.2m, as well as the
gain of the used antenna, the RF power density can be obtained.



Measurement Result

Module 1 BT:
Operation Frequency: 2402MHz~2480MHz

Power density limited: 1mW/ cm?

Antenna Type: FPCB antenna
BT antenna gain: 6.4dBi;

R=20cm

mwW=10"(dBm/10)
antenna gain Numeric=10"(dBi/10)= 10°(6.4/10)=4.37

ducted Tune-u Evaluation result Powgr
Channel CoSower powerp Max Antenna at20cm dgn;lty
Freq. modulation tune-up power Gain Power Limits
(MH2) (dBm) (dBm) (dBm) (mW) Numeric |densit(mW/cm2| mw/cm2)
2402 6.497 6+1 7 5.011872 437 0.00436 1
2441 GFSK 6.649 6+1 7 5.011872 437 0.00436 1
2480 5.966 6+1 7 5.011872 437 0.00436 1
2402 8.489 8+1 9 7.943282 437 0.00691 1
2441 DgggK' 8.975 8+1 9 7.943282 437 0.00691 1
2480 8.06 8+1 9 7.943282 437 0.00691 1
2402 8.738 5+1 9.5 8.912509 4.37 0.00775 1
2441 8DPSK 9.29 5+1 9.5 8.912509 4.37 0.00775 1
2480 8.409 8.5:1 95 8.912509 437 0.00775 1
2402 8.008 8+1 9 7.943282 437 0.00691 1
2440 |BLE(GFSK)| 7.226 8+1 9 7.943282 437 0.00691 1
2480 8.504 8+1 9 7.943282 437 0.00691 1
2.4G WIFI:
Operation Frequency: WIFI 802.11b/g/n HT20: 2412-2462MHz,
WIFI 802.11n HT40:2422-2452MHz
Power density limited: ImW/ cm?
Antenna Type: FPCB antenna
WIFI antenna gain: 6.4dBi;
R=20cm
mW=10"(dBm/10)
antenna gain Numeric=10"(dBi/10)= 10°(6.4/10)=4.37
conducted Tune-up Max T, Evaluation result g:r?ls?t;/
Channel power power at20cm Limits
(';/rﬁi) modulation (dBm) (dBm) tune-up power GainA ) .Power
(dBm) (mW) Numeric [densitymW/em2| mw/cm2)
2412 11.01 11+1 12 15.84893 437 0.01378 1
2437 | 802.11b | 11.26 11+1 12 15.84893 4.37 0.01378 1
2462 11.4 11+1 12 15.84893 437 0.01378 1
2412 10.02 101 11 12.58925 4.37 0.01094 1
2437 | 802.11g 9.95 1041 11 1258925 437 0.01094 1
2462 10.13 10+1 11 12.58925 437 0.01094 1
2412 9.95 101 11 12.58925 4.37 0.01094 1
2437 805'2101” 9.95 10+1 1 12.58925 437 0.01094 1
2462 10.2 101 1 12.58925 4.37 0.01094 1
2422 10.34 1041 11 1258925 437 0.01094 1
2437 8054101” 10.43 101 1 12.58925 4.37 0.01094 1
2452 10.1 1041 11 1258925 437 0.01094 1




Measurement Result

Module 2 BT:
Operation Frequency: 2402MHz~2480MHz
Power density limited: 1mW/ cm?
Antenna Type: FPCB antenna
BT antenna gain: 4.8dBi;

R=20cm

mwW=10"(dBm/10)
antenna gain Numeric=10"(dBi/10)= 10"(4.8/10)=3.02

conducted Tune-up Max Antenna Evaluation result :;r\::iatry
Channel power power at20cm Limits
Freq. modulation finecu :
-up power Gain Power
dBm dBm .
(MH2) (dBm) (dBm) (dBm) (mW) Numeric |densit(mW/cm2| mw/cm2)
2402 6.266 6+1 7 5.011872 3.02 0.00301 1
2441 GFSK 6.771 6+1 7 5.011872 3.02 0.00301 1
2480 6.983 6+1 7 5.011872 3.02 0.00301 1
2402 y 8.165 9+1 10 10 3.02 0.00601 1
2441 | | (;P4S_K 8.615 9+1 10 10 302 0.00601 1
2480 ' 9.504 9+1 10 10 3.02 0.00601 1
2402 8.584 9+1 10 10 3.02 0.00601 1
2441 8DPSK 8.949 9+1 10 10 3.02 0.00601 1
2480 9.873 9+1 10 10 3.02 0.00601 1
2402 6.472 6+1 7 5.011872 3.02 0.00301 1
2440 BLE(GFSK) 6.562 6+1 7 5.011872 3.02 0.00301 1
2480 6.926 6+1 7 5.011872 3.02 0.00301 1
2.4G WIFI:

Operation Frequency: WIFI 802.11b/g/n HT20: 2412-2462MHz,HT40:2422-2452MHz
Power density limited: 1mW/ cm?
Antenna Type: FPCB antenna

WIFI antenna gainl/2: 4.8dBi/5.9dBi

R=20cm

mwW=10"(dBm/10)
antenna gain Numeric=10"(dBi/10)=10"(5.9/10)=3.89
antenna gain Numeric=10"(dBi/10)=10"(4.8/10)=3.02

SISO
. P
conducted Tune-up Max . Evaluation result d:r:,l?t;/

Channel power power at20cm Limits
Freg. |modulation - - tune-up power Gain Bower
(MH2) (dBm) (mW) Numeric  |density(mWicm2| mw/cm?2)
2412 14.81 15+1 16 39.81072 3.89 0.03081 1
2437 802.11b 14.84 15+1 16 39.81072 3.89 0.03081 1
2462 15.01 15+1 16 39.81072 3.89 0.03081 1
2412 13.07 13+1 14 25.11886 3.89 0.01944 1
2437 802.11g 13.08 13+1 14 25.11886 3.89 0.01944 1
2462 13.25 1341 14 25.11886 3.89 0.01944 1
2412 13.17 13+1 14 25.11886 3.89 0.01944 1
2437 80:;6“ 13.02 13+1 14 25.11886 3.89 0.01944 1
2462 13.48 13+1 14 25.11886 3.89 0.01944 1
2422 12.54 12+1 13 19.95262 3.89 0.01544 1
2437 Bsz.lloln 11.93 12+1 13 19.95262 3.89 0.01544 1
2452 11.86 12+1 13 19.95262 3.89 0.01544 1




Module 2 5G WIFI:

Operation Frequency: WIFI 802.11a/ac/n(HT20): 5180-5240MHz;5260-5320MHz,5500-
5700MHz,5745-5825MHz;WIFI 802.11ac/n(HT40): 5190-5230MHz;5270-5310MHz,5510-
5670MHz5755-5795MHz; WIFI 802.11ac80:5210-5210MHz;5290-5290MHz;5530-5610MHz;
5775-5775MHz

Power density limited: ImW/cm

Antenna Type: FPCB antenna

WIFI antennal/2 gain: 6.9dBi;

R=20cm

mW=10"(dBm/10)

antenna gain Numeric=107(dBi/10)= 10"(6.9/10)=4.9

5.2G
SISO
) Power
conducted Tune-up Max Antenna Evaluation result tensi
Channel power power at20cm Limits
Freq. | modulation o - tune-up power Gain Power
(MH2) (dBm) (dBm) (dBm) (mwW) Numeric _|densitymWicm2| mwicm2)
5180 9.43 9+1 10 10 4.9 0.00975 1
5200 802.11a 9.487 9+1 10 10 4.9 0.00975 1
5240 8.932 9+1 10 10 49 0.00975 1
5180 8.135 8+1 9 7.943282 4.9 0.00774 1
5200 SOaZCZlOln 8.151 8+1 9 7.943282 4.9 0.00774 1
5240 8.082 8+1 9 7.943282 49 0.00774 1
5190 802.11n 9.725 9+1 10 10 4.9 0.00975 1
5230 ac40 9.622 9+1 10 10 4.9 0.00975 1
5180 7.768 7+1 8 6.309573 4.9 0.00615 1
5200 8022'é'1n 7.779 7+1 8 6.309573 49 0.00615 1
5240 7.792 7+1 8 6.309573 49 0.00615 1
5190 802.11n 9.23 9+1 10 10.00 4.9 0.00975 1
5230 40 9.387 9+1 10 10.00 4.9 0.00975 1
5210 Bozétlac 12172 1241 13 19.95262 49 0.01945 1
5.3G
SISO
conducted Tune-up Max - Evaluation result g;:;?t;
Channel power power at20cm Limits
Freq. modulation tune-up power Gain Power
(MH2) (dBm) (dBm) (dBm) (mW) Numeric |density(mW/cm2| mw/cm2)
5260 8.232 8+1 9 7.943282 49 0.00774 1
5280 802.11a 8.191 811 9 7.943282 49 0.00774 1
5320 7.337 8+1 9 7.943282 4.9 0.00774 1
5260 8.215 8+1 9 7.943282 4.9 0.00774 1
5280 802-213“ 8.143 g+1 9 7.943282 4.9 0.00774 1
5320 ac 7.448 811 9 7.943282 49 0.00774 1
5270 802.11n 8.828 91 10 10 4.9 0.00975 1
5310 ac40 9.058 9+1 10 10 4.9 0.00975 1
5260 8.064 8+1 9 7.943282 49 0.00774 1
5280 8022'31n 8.368 8+1 9 7.943282 4.9 0.00774 1
5320 7.547 8+1 9 7.943282 4.9 0.00774 1
5270 802.11n 8.661 9+1 10 10 4.9 0.00975 1
5310 40 9.032 9+1 10 10 49 0.00975 1
5290 802é101ac 8.034 8+1 9 7.943282 4.9 0.00774 1




5.6G

SISO
. Power
conducted Tune-up Max P Evaluation result Feisi
Channel power power at 20cm et
Freq. | modulation - - tune-up power Gain Power
(MH2) (dBm) (dBm) (dBm) (mW) Gain __|densitymWicm2| mwicm2)
5500 8.419 8+1 9 7.943282 4.9 0.00774 1
5600 802.11a 8.411 8+1 9 7.943282 4.9 0.00774 1
5700 8.477 8+1 9 7.943282 4.9 0.00774 1
5500 8.142 8+1 9 7.943282 49 0.00774 1
5600 802.11ac20 8.304 8+1 9 7.943282 4.9 0.00774 1
5700 8.204 8+1 9 7.943282 4.9 0.00774 1
5510 9.463 9+1 10 10 4.9 0.00975 1
5590 802.11ac40 9.603 9+1 10 10 4.9 0.00975 1
5670 9.628 9+1 10 10 4.9 0.00975 1
5500 8.173 8+1 19.95 4.9 0.00627 1
5600 8022'3)']'“ 8.382 8+1 19.95 4.9 0.00627 1
5700 8.319 8+1 9 19.95 4.9 0.00627 1
5510 9.355 9+1 10 19.95 4.9 0.00627 1
5590 802. 11n 9.619 9+1 10 19.95 4.9 0.00627 1
5670 40 9.606 9+1 10 19.95 4.9 0.00627 1
5530 802. 11ac o494 9+1 10 19.95 4.9 0.00627 1
5610 80 8.598 9+1 10 19.95 4.9 0.00627 1
5.8G
SISO
. Power
conducted Tune-up Max Antenna Evaluation result density
Channel power power at20cm Limits
Freq. modulation B o5 tune-up power Gain Power
(MH2) (dBm) (dBm) (dBm) (mW) Numeric |densitymW/cm2| mw/cm2)
5745 8.915 8+1 9 7.943282 4.9 0.00774 1
5785 802.11a 8.026 8+1 9 7.943282 4.9 0.00774 1
5825 8.487 8+1 9 7.943282 4.9 0.00774 1
5745 8.456 8+1 9 7.943282 4.9 0.00774 1
5785 |802.11ac20 7.545 8+1 9 7.943282 4.9 0.00774 1
5825 8.252 8+1 9 7.943282 4.9 0.00774 1
5755 802.11ac40 8.931 8+1 9 7.943282 4.9 0.00774 1
5795 8.259 8+1 9 7.943282 4.9 0.00774 1
5745 8.762 8+1 9 7.943282 49 0.00774 1
5785 8022.é.1n 7.769 8+1 9 7.943282 4.9 0.00774 1
5825 8.403 8+1 9 7.943282 4.9 0.00774 1
5755 802.11n 8.717 8+1 9 7.943282 4.9 0.00774 1
5795 40 7.96 8+1 9 7.943282 49 0.00774 1
5775 802;)1“ 9.381 9+1 10 10.00 49 0.00975 1




Module 3 WCDMA/LTE
Antenna Type: FPCB antenna
WCDMA Antenna gain: 5.5dBi;

Maximum Maximum = d it
measured measured Evaluation result OwlirmitesnSI Y
Operating Mode EIRPERP) EIRP(ERP)
(dBm) (mw) (mW/cm2) (mW/cm?2)
WCDMA Band 2 23.27 212.32445 0.0422 1.0000
WCDMA Band 4 23.56 226.98649 0.0452 1.0000
WCDMA Band 5 22.62 182.81002 0.0364 0.5644
LTE Band 2 22.96 197.69696 0.0393 1.0000
LTE Band 4 23.04 201.37242 0.0401 1.0000
LTE Band 5 24.1 257.03958 0.0511 1.0000
LTE Band 12 24.38 274.15742 0.0545 0.4717
LTE Band 13 22.04 159.95580 0.0318 0.5213
LTE Band 25 24.72 296.48314 0.0590 1.0000
LTE Band 26A 23.73 236.04782 0.0470 0.5460
LTE Band 26B 22.96 197.69696 0.0393 0.5577
LTE Band 41 23.49 223.35722 0.0444 1.0000
LTE Band 66 22.17 164.81624 0.0328 1.0000
Module 4
Measurement Result
2.4G:
Operation Frequency: 2402.4MHz~2482MHz
Power density limited: 1mW/ cm?
Antenna Type: FPCB antenna
BT antenna gain: 5.4dBi;
R=20cm
mW=10"(dBm/10)
antenna gain Numeric=10"(dBi/10)= 10"(5.4/10)=3.47
. Power
conducted Tune-up Evaluation result .
Channel power power Max Antenna at20cm dL?:;Sigy
Freq. | modulation tune-up power Gain Power
(MH2) (dBm) (dBm) (dBm) (mW) Numeric |densitymW/cm2| mwi/cm2)
2402.4 9.964 10.5+1 115 14.12538 3.47 0.00975
2442 FHSS 11.439 10.5%+1 115 14.12538 3.47 0.00975
2482 10.421 10.5%1 115 14.12538 3.47 0.00975
Module 2 WLAN2.4G MIMO
Tune- | MPE .
up Gain | EIRP | EIRP S o Calculation .
Antenna | . ". . R(cm) 2 Limit Conclusion
limit | (dBi) | (dBm) | (mW) (mwW/cm®) 2 result
(mwW/cm®)
(dBm)
Ant 1 13.07 4.8 17.87 | 61.24 20 0.012182 1
0.028241 Pass
Ant 2 13.17 5.9 19.07 | 80.72 20 0.016059 1
Module 2 WLAN5G MIMO
Tune- | MPE .
up Gain | EIRP | EIRP S - Calculation .
Antenna | .. . R(cm) 2 Limit Conclusion
limit | (dBi) | (dBm) | (mW) (mW/cm?) 2 result
(mwW/cm®)
(dBm)
Antl | 12172 | 6.9 | 19.072 | 80.76 20 0.016066 1
Ant2 | 8225 | 6.9 | 15.125 | 32.55 | 20 | 0.006475 1 0.022541 Pass




Conclusion:

The conclusion should be 0.0545<<0.4717 for Max Power Density, Compliance the RF Exposure
requirement.

The 2.4Gwifi module 2 has the maximum Power Density value 0.028241 mW/cm2 in 2.4G MIMO
transmitting mode;

The 5Gwifi module 2 has the maximum Power Density value 0.0022541 mW/cm2 in 5G MIMO
transmitting mode;

Module 1&Module 2 and Module 3 cannot be transmitted at the same time.

In a separate module, WIFI and BT cannot be sent at the same time.
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