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© Microtest

TEST REPORT

Report No.: MTi250319007-0104E5

1 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 range  [Electric field strength Magnetic field strength Power density  |Averaging time
(MHz) (\V/m) (A/m) {|11W.-"(:|112} (minutes)
(A) Limits for Occupational/Controlled Exposure
0.3-3.0 614 163 100 ]
3.0-30 18424 4,894 g0/ 5]
30-300 61.4 0.163 1.0 ]
300-1 500 14300 ]
1,5600-100,000 5 5]
(B) Limits for General Population/Uncontrolled Exposure

0.3-1.34 614 163 100 30
1.34-30 82441 2194 =180/F2 30
30-300 275 0.073 0z 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

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

Where

Pd= Power density in mW/cm?

Pout=output power to antenna in mW

G= Numeric gain of the antenna relative to isotropic antenna

Pi=3.1415926

R= distance between observation point and center of the radiator in cm(20cm)

Pd the limit of MPE, 1TmW/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.
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TEST REPORT

Report No.: MTi250319007-0104E5

BT:
Operation Frequency: 2402-2480MHz,
Power density limited: 1mW/ cm2

2.4GWiFi:
Operation Frequency: WIFI 802.11b/g/n HT20: 2412-2462MHz, n HT40: 2422-2452
Power density limited: 1mW/ cm?

5GWiFi:

802.11a: 20 MHz

802.11n: 20 MHz, 40 MHz
802.11ac: 20 MHz, 40 MHz, 80MHz

Antenna Type: FPC antenna

Antenna gain:

Bluetooth: 4.01dBi

2.4G WIFI: Ant0: 4.01dBi; Ant1: 4.01dBi; Ant0+Ant1=7.02dBi
5G U-NII 1: Ant0: 2.3dBi, Ant1: 2.3dBi, Ant0+Ant1=5.31dB;i;
5G U-NII 3: Ant0: 3.41dBi, Ant1: 3.41dBi; AntO+Ant1=6.42dBi

R=20cm
mW=10"(dBm/10)
BT: antenna gain Numeric=10*(dBi/10)= 10*(4.01/10)= 2.52

2.4G WIFI: Ant0&Ant1 antenna gain Numeric=10*(dBi/10)= 104(4.01/10)= 2.52;
ANTO+ANT1 antenna gain Numeric=10*(dBi/10)= 10*(7.02/10)= 5.04;

5G WIFI U-NII 1: AntO&Ant1 antenna gain Numeric=10%(dBi/10)= 10*(2.3/10)= 1.7;
ANTO+ANT1 antenna gain Numeric=10*(dBi/10)= 10*(5.31/10)= 3.04;

5G WIFI U-NII 3: Ant0&Ant1 antenna gain Numeric= 10*(dBi/10)= 10*(3.41/10)= 2.19;
ANTO+ANT1 antenna gain Numeric=10*(dBi/10)= 10"(6.42/10)= 4.39

BR&EDR:

Channel conducted | Tune- Max Antenna Evaluation :eor:’;i;
Freq. modulation power up result Limits
(MHz) (dBm) ?;évrﬁ; tune-up power Gain (mWiem?) | (mWiem?)

(dBm) | (mW) | (dBi) | Numeric
2402 5.55 5+1 6 3.981 4.01 2.52 0.0020 1
2441 GFSK 5.6 5+1 6 3.981 4.01 2.52 0.0020 1
2480 5.78 5+1 6 3.981 4.01 2.52 0.0020 1
2402 8.01 81 9 7.943 | 4.01 2.52 0.0040 1
2441 m/4-DQPSK 7.88 7+1 8 6.310 | 4.01 2.52 0.0032 1
2480 8.34 8+1 9 7.943 | 4.01 2.52 0.0040 1
2402 8.38 8+1 9 7.943 | 4.01 2.52 0.0040 1
2441 8DPSK 8.19 81 9 7.943 | 4.01 2.52 0.0040 1
2480 8.67 81 9 7.943 | 4.01 2.52 0.0040 1
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BLE:
; Power
Channel Cong:v(;tfd Tune- Max Antenna Evil;iﬂon density
Freq. modulation P ouvl\[/)er Limits
(MHz) (dBm) ?dBm) tune-up power Gain (mW/em?) | (mWi/em?)
(dBm) | (mW) | (dBi) | Numeric
2402 0.32 0+1 1 1.259 4.01 2.52 0.0006 1
2440 GFSK-1M 0.39 0+1 1 1.259 4.01 2.52 0.0006 1
2480 0.22 0+1 1 1.259 4.01 2.52 0.0006 1
2402 -0.38 01 1 1.259 4.01 2.52 0.0006 1
2440 GFSK-2M 0.31 0+1 1 1.259 | 4.01 2.52 0.0006 1
2480 0.12 0+1 1 1.259 4.01 2.52 0.0006 1
2.4GWiFi:
SISO:
conducted Tune-up Max Antenna Evaluation result at m:i:
Channel power power 20cm Lin{“s
Freq. quu .
(MHz) lation (@Bm) (@Bm) tune-up power Gain . _Power
(dBm) (mW) Numeric ensity(mWicm2 ) e
Ant 0 Ant1 Ant 0 Ant1 Ant 0 Ant 1 Ant 0 Ant 1 Ant 0 Ant1 Ant 0 Ant1 Sum
2412 1246 | 1275 | 121 | 12¢1 13 13 | 19.95 | 19.95 | 2.518 | 2.518 | 0.010 | 0.010 / 1
2437 8%'1 13.08 | 13.34 | 13x1 | 13x1 14 14 | 2512 | 2512 | 2518 | 2518 | 0.013 | 0.013 / 1
2462 1228 | 12.55 | 12#1 | 12#1 13 13 | 19.95 | 19.95 | 2.518 | 2.518 | 0.010 | 0.010 / 1
2412 135 | 1148 | 111 | 1121 12 12 | 1585 | 1585 | 2.518 | 2.518 | 0.008 | 0.008 / 1
2437 8‘:31 1158 | 1151 | 1121 | 121 | 12 12 | 1585 | 1585 | 2518 | 2518 | 0.008 | 0.008 / 1
2462 11.07 | 1097 | 111 | 1121 12 12 | 1585 | 1585 | 2.518 | 2.518 | 0.008 | 0.008 / 1
2412 11.05 | 1116 | 11+1 | 11¢1 12 12 | 1585 | 15.85 | 2.518 | 2.518 | 0.008 | 0.008 / 1
802.1
2437 1n 151 | 1149 | 11+1 | 11¢1 12 12 | 1585 | 15.85 | 2.518 | 2.518 | 0.008 | 0.008 / 1
H20
2462 11.00 | 1127 | 111 | 1121 12 12 | 1585 | 1585 | 2.518 | 2.518 | 0.008 | 0.008 / 1
2422 1156 | 11.75 | 11+1 | 11¢1 12 12 | 1585 | 15.85 | 2.518 | 2.518 | 0.008 | 0.008 / 1
802.1
2437 1n 1156 | 11.81 | 1121 | 1121 12 12 | 1585 | 1585 | 2,518 | 2.518 | 0.008 | 0.008 / 1
H40
2452 1099 | 111 | 111 | 1% 12 12 | 1585 | 15.85 | 2.518 | 2.518 | 0.008 | 0.008 / 1
MIMO:
Tune- . P
conducted une Evaluation result owgr
Channel power up Max Antenna at 20cm density
Freq. modulation power Limits
(MHz) tune-up power Gain Power
dBm dBm . mW/cm?
(@Bm) | (@BM) ~ iBm) | (mW) | Numeric | densitymwiom?) | | )
2412 14.81 1441 15 31.623 5.04 0.03168 1
2437 8OH2'2101” 14.9 1441 15 | 31623 | 504 0.03168 1
2462 14.67 1441 15 31.623 5.04 0.03168 1
2422 15.1 1541 16 39.811 5.04 0.03988 1
2437 8O|_2|"‘1)1 n 15.05 15 16 39.811 5.04 0.03988 1
2452 14.39 14+1 15 31.623 5.04 0.03168 1
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5G WIFI: UNII-1

SISO:
ducted T Evaluati It at ot
conducte une-u valuation resulit at densit
power powerp Max Antenna 20cm
Limits
Channe dula
I(;ﬁf)' m?io: tune-up power Gain Power
(dBm) (dBm) (dBm) (W) Numeric density(mW/cm2 ) (T"V;I)lc
Ant 0 Ant 1 Ant 0 Ant 1 Ant 0 Ant 1 Ant 0 Ant 1 Ant 0 Ant 1 Ant 0 Ant 1 Sum
5180 11.06 | 1534 | 1121 | 15%1 12 16 | 15.85 | 39.81 | 1.70 | 1.70 | 0.005 | 0.013 / 1
5200 | 802.11a | 16 | 14.85 | 16x1 | 141 17 15 | 5042 | 3162 | 1.70 | 1.70 | 0.017 | 0.011 I 1
5240 1587 | 147 | 1581 | 14%1 16 15 | 39.81 | 3162 | 1.70 | 1.70 | 0.013 | 0.011 | 1
5180 14.83 | 14.08 | 1421 | 1421 15 15 | 3162 | 3162 | 1.70 | 1.70 | 0.011 | 0.011 / 1
5200 8022';1“ 1484 | 1375 | 141 | 1321 | 15 14 | 3162 | 2542 | 170 | 1.70 | 0.011 | 0.008 / 1
5240 149 | 1356 | 14%1 | 13+ 15 14 | 3162 | 2512 | 1.70 | 1.70 | 0.011 | 0.008 / 1
5190 | gooqqn | 1477 | 1381 | 1421 | 13x1 15 14 | 3162 | 2512 | 170 | 1.70 | 0.011 | 0.008 | 1
5230 Y 15.41 | 14.07 | 1521 | 1421 16 15 | 39.81 | 3162 | 1.70 | 1.70 | 0.013 | 0.011 / 1
5180 14.94 | 1419 | 1421 | 1421 15 15 | 3162 | 3162 | 1.70 | 1.70 | 0.011 | 0.011 | 1
5200 80c2.2101a 14.84 | 13.74 | 14%1 | 13+ 15 14 | 3162 | 2512 | 1.70 | 1.70 | 0.011 | 0.008 / 1
5240 14.83 | 1357 | 141 | 13%1 15 14 | 3162 | 2512 | 170 | 1.70 | 0.011 | 0.008 | 1
5190 | goo11a | 1481 | 1382 | 1421 | 13%1 15 14 | 3162 | 2512 | 1.70 | 1.70 | 0.011 | 0.008 / 1
5230 €40 | 1537 | 14.08 | 15¢1 | 1421 16 15 | 39.81 | 1585 | 1.70 | 1.70 | 0.013 | 0.005 | 1
5210 80‘:2;()13 1542 | 14 | 15¢1 | 1421 16 15 | 39.81 | 1000 | 170 | 1.70 | 0.013 | 0.003 / 1
MIMO:
T - . P
conducted l:Jne Max Antenna Evaluation result deonvlftr
Channel power P at 20cm Yathd
Freq. modulation power Limits
(MHz) tune-up power Gain Power
dBm dBm - - mW/cm?
(@Bm) | (@Bm) " 4Bm) | (mW) | Numeric | density(mwicm?) | )
5180 17.82 17+1 18 63.096 3.40 0.0426 1
5200 802.11n 20 17.75 17+1 18 63.096 3.40 0.0426 1
5240 17.61 17+1 18 63.096 3.40 0.0426 1
5190 17.6 17+1 18 63.096 3.40 0.0426 1
802.11n 40
5230 18.06 18+1 19 79.433 3.40 0.0537 1
5180 80211 17.87 17+1 18 63.096 3.40 0.0426 1
5200 50 ac 4775 [17¢1 | 18 | 63006 | 3.40 0.0426 1
5240 17.57 17+1 18 63.096 3.40 0.0426 1
5190 802.11ac 17.54 17+1 18 63.096 3.40 0.0426 1
5230 40 18.01 18+1 19 79.433 3.40 0.0537 1
5210 8025231 ac | 4789 | 17+1| 18 | 63.096 | 3.40 0.0426 1
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5G WIFI: UNII-3

SISO:
Power
cosg;:ed T:tr::v-:rp Max Antenna Evaluatzlto)g nr‘esult at df.-n.sit
Channel Limits
Freq. :n:)_du .
(MHz) ation (dBm) (dBm) tune-up power Gain ; _Power
(dBm) (mW) Numeric ensity(mWicm2 ) o
Ant 0 Ant 1 Ant 0 Ant 1 Ant 0 Ant 1 Ant 0 Ant 1 Ant 0 Ant 1 Ant 0 Ant 1 Sum
5745 16.05 | 11.89 | 1621 | 11#1 17 12 | 5012 | 1585 | 219 | 219 0'221 o.gos / 1
5785 8‘:";'1 1564 | 11.64 | 1581 | 11#1 | 16 12 | 3981 | 1585 | 219 | 219 | OO 0'206 / 1
5825 15.84 | 12.06 | 15¢1 | 12¢1 | 16 13 | 3081 | 1995 | 219 | 219 | 0G| 0008 / 1
5745 1496 | 1085 | 15¢1 | 10#1 | 16 1| 3981 | 1259 | 219 | 219 | %9V 0'?5 / 1
5785 ﬁ‘l’fz; 1459 | 1057 | 141 | 10¢1 | 15 1 | 3162 | 1250 | 219 | 219 0'%13 0'2305 / 1
5825 1472 | 1093 | 1421 | 1021 | 15 1 | 3162 [ 1259 [ 219 | 219 | 093 | 0005 1 1
5755 goaq | 1521 | 1096 | 15¢1 | 11z | 16 12 | 3981 | 1585 | 219 | 219 | 09V o.gos / 1
5795 40 | 4545 | 1007 | 1561 | 1121 | 16 12 | 3081 | 1585 | 219 | 219 | OQ7 | 0006 1 1
5745 15.03 | 10.81 | 15¢1 | 10%1 16 1 | 3981 | 1259 | 219 | 2.9 | 0017 | 0.005 / 1
802.1 4 5
5785 12a0c 1456 | 1062 | 141 | 10#1 | 15 1 | 3162 | 1250 | 219 | 219 0'?313 0'?5 / 1
5825 148 | 1101 | 1481 | 1121 | 15 12 | 3162 | 1585 | 219 | 219 | OGP | 0006 1 1
5755 8021 | 1525 | 10.95 | 15¢1 | 10t1 | 16 11 | 3081 | 1250 | 219 | 219 | 0017 | 0.005 / 1
1ac 4 5
5795 40 | 1498 | 11.04 | 15¢1 | 111 | 16 12 | 3081 | 1585 | 219 | 2.19 °'T7 0'206 / 1
802.1
5775 1ac | 1468 | 1081 | 1421 | 1021 | 15 1 | 3162 | 1000 | 219 | 219 0'?313 0.004 / 1
80
MIMO:
conducted Tune-up Evaluation result Powgr
Max Antenna density
Channel . power power at 20cm o
Fre modulatio Limits
(Mqu.) n tune-up power Gain irer
dBm dBm i - W/cm?
(dBm) (dBm) (dl?m (MW) Nur(r;erl density(mW/cm?) (mW/cm2)
5745 80211 16.73 16+1 17 50.12 4.39 0.0437 1
A1n
5785 20 16.4 16+1 17 50.12 4.39 0.0437 1
5825 16.65 16+1 17 50.12 4.39 0.0437 1
5755 802.11n 16.87 16+1 17 50.12 4.39 0.0437 1
5795 40 16.82 16+1 17 50.12 4.39 0.0437 1
5745 802.11 16.67 16+1 17 50.119 4.39 0.0437 1
.11ac
5785 20 16.34 16+1 17 50.119 4.39 0.0437 1
5825 16.68 16+1 17 50.119 4.39 0.0437 1
5755 802.11ac 16.91 16+1 17 50.12 4.39 0.0437 1
5795 40 16.78 16+1 17 50.12 4.39 0.0437 1
802.11ac
5775 80 16.35 16+1 17 50.12 4.39 0.0437 1
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SIMULTANEOUS TRANSMISSIONS

When a number of sources at different frequencies, and/or broadband sources, contribute to the
total exposure, it becomes necessary to weigh each contribution relative to the MPE. To comply
with the MPE, the fraction of the MPE in terms of E2, H2 (or power density) incurred within each
frequency interval should be determined and the sum of all such fractions should not exceed
unity. In order to ensure compliance with the MPE for a controlled environment, the sum of the
ratios of the power density to the corresponding MPE should not exceed unity. That is

n &
2—L— <1

=1 MPE;

Report No.: MTi250319007-0104E5

Simultaneous transmit:

Operating Band The MPE ratio
Bluetooth 0.0040
2.4G WIFI 0.0399

5G WIFI 0.0550

Bluetooth+2.4G WIFI=0.0040+0.0399=0.0439
Bluetooth+5G WIFI =0.0040+0.0550=0.059

Conclusion:
Note: 2.4GWIFI and 5GWIFI cannot work at the same time

For the max result: 0.059 < 1.0 test exclusion threshold, No SAR is required.
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Statement

1. This report is invalid without the seal and signature of the laboratory.

2. The test results of this report are only responsible for the samples submitted.Client
shall be responsible for representativeness of the sample and authenticity of the

material.

3. The report shall not be partially reproduced without the written consent of the
Laboratory.

4. This report is invalid if transferred, altered or tampered with in any form without
authorization.

5. The observations or tests with special mark fall outside the scope of accreditation,
and are only used for purpose of commission, research, training, internal quality
control etc.

6. Any objection to this report shall be submitted to the laboratory within 15 days from
the date of receipt of the report.

kkkkkk END OF REPORT kkkkkk
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