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A & + # 802.11ac/b/g/n WiFi + Bluetooth M.2 Card
R L Hakko Electronics
Y 2 | WNFT-237ACN(BT)
® & B 5 19662E2008976
- S . 3.3Vdc
Bluetooth EDR GFSK, n/4-DQPSK, 8DPSK
: . : Bluetooth LE GFSK
@ > f
CCK, DQPSK, DBPSK for DSSS
WLAN 256QAM, 64QAM, 16QAM, QPSK, BPSK for
OFDM
Bluetooth EDR 2402MHz ~ 2480MHz
Bluetooth LE 2402MHz ~ 2480MHz
. o 2.4GHz:
Ha R 2412MHz ~ 2472MHz
WLAN 5GHz:
5180 ~ 5240 MHz, 5260 ~ 5320 MHz
5500 ~ 5720 MHz, 5745 ~ 5825 MHz
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2.4G WLAN 13 for 802.11b, 802.11g, 802.11n (HT20)

2412 ~ 2472 MHz | 9 for 802.11n (HT40)

4 for 802.11a, 802.11n (HT20), 802.11ac (VHT20)

5G WLAN

2 for 802.11n (HT40), 802.11 ac (VHT40)
5180 ~ 5240 MHz

1 for 802.11ac (VHTS0)

4 for 802.11a, 802.11n (HT20), 802.11ac (VHT20)

5G WLAN

2 for 802.11n (HT40), 802.11 ac (VHTA40)
5260 ~ 5320 MHz

1 for 802.11ac (VHT80)

#oOF & £
12 for 802.11a, 802.11n (HT20), 802.11ac (VHT20)
5G WLAN
6 for 802.11n (HT40), 802.11 ac (VHTA40)
5500 ~ 5720 MHz
3 for 802.11ac (VHT80)
5 for 802.11a, 802.11n (HT20), 802.11ac (VHT20)
5G WLAN
2 for 802.11n (HT40), 802.11 ac (VHTA40)
5745 ~ 5825 MHz
1 for 802.11ac (VHT80)
Bluetooth EDR 79
Bluetooth LE 40
& A & 32
o

1. 0% G pldr 2 A5 B 27 B AR A e & AT

Modulation Mode Tx,Rx Function
802.11a 2TX,2RX
802.11b 2TX,2RX
802.11g 2TX,2RX

802.11n (HT20) 2TX,2RX
802.11n (HT40) 2TX,2RX
802.11ac (VHT20) 2TX,2RX
802.11ac (VHT40) 2TX,2RX
802.11ac (VHTS80) 2TX,2RX

* The modulation and bandwidth are similar for 802.11n mode for HT20 / HT40 and 802.11ac mode
for VHT20 / VHTA40, therefore investigated worst case to representative mode in test report.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan

Telephone :+886-2-7737-3000

Facsimile (FAX) :+886-3-583-7948 Doc No: 17-EM-F0880 / 5.0



3R 2 Y5 : 4789482589-TW-R5-V0
P - 8of 11
kLB P Y 2020/8/18

2. b R & RO R A F AT
No. [=#3* [ &8 | F# [RFUF [HFR* $A] #& (dB)
2412 ~ 2472 3.13

5180 ~ 5240 -0.52
FML2.4W45A Nissei
Ant. 0 PCB -160-MHFAL Limited I-PEX 5260 ~ 5320 0.26

5500 ~ 5720 4.94
5745 ~ 5825 445
2412 ~ 2472 3.13
5180 ~ 5240 -0.52

ant 1| pep | PYZAEBAT B Cpex 5260 ~5320 026
5500 ~ 5720 4.94

5745 ~ 5825 4.45

pn’. i E‘)'L "'m jt‘] %fu %ﬁ'
Antenna Nissei Limited FML2.4W45A-160-MHF4L N/A
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(1) ThEBFELTE
g B FSL I B R € M F AP TS BATARLEE 5.202 2 A FH RPN L
FHR TR T o B MBI AR 20 24 ¥ 0 T REER A B R AR
(Maximum Permissible Exposure » MPE) 1z M 2 # F A kB2 &8 R o

EEINER

(L) £ BS54 5 B

i 5 THRR BFRR HERR T IopE
(MHz) (V/m) (A/m) (mW/cm?) (minutes)
0.3-3.0 614 1.63 @100 6
3-30 1842/f 4.89/f @900/f? 6
30 -300 61.4 0.163 1.0 6
300 - 1,500 --- /300 6
1,500 — 100,000 - - 5.0 6
Ll RE@A T e A EXH FRR o
2 f RIS - H iz (MHz) -
PEESYEIFE -
95 R THERA BIRR FERR T 3ok R
(MHz) (V/m) (A/m) (mW/cm?) (minutes)
03-134 614 1.63 @100 30
1.34-30 842/t 2.19/f @180/f? 30
30 - 300 27.5 0.073 0.2 30
300 - 1,500 - - /1500 30
1,500 — 100,000 - - 1.0 30

Ll fRe@A T o A E B FRA -
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Power Density (S) is calculated by the following formula:
S=(P*G) /4nR?

where:

S = power density (in appropriate units, e.g. mW/ cm?)

P = power input to the antenna (in appropriate units, e.g., mW)

G = power gain of the antenna in the direction of interest relative to an isotropic radiator
R = distance to the center of radiation of the antenna (appropriate units, e.g., cm)
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Bluetooth EDR
Evaluation Max. Average Antenna Max. Max. Power density @ o
Frequency power Gain EIRP EIRP 20 cm Limit
(MHz) (dBm) (dBi) (dBm) (mw) (mW/cm?) (mW/cm?)
2402 ~ 2480 8.49 3.13 11.62 14.521 0.003 1
Bluetooth LE
Evaluation Max. Average Antenna Max. Max. Power density @ o
Frequency power Gain EIRP EIRP 20 cm Limit
(MH2) (dBm) (dBi) (dBm) (mw) (mW/cm?) (mW/cm?)
2402 ~ 2480 8.45 3.13 11.58 14.388 0.0028 1
WLAN 2.4GHz
Evaluation Max. Average | Directional Max. Max. Power density @ o
Frequency power Gain EIRP EIRP 20 cm Limit
(MH?2) (dBm) (dBi) (dBm) (mW) (mW/cm?) (mW/cm?)
2412 ~ 2472 24.08 6.14 30.22 | 1051.962 0.205 1
WLAN 5GHz
Evaluation Max. Average Directional Max. Max. Power density @
Frequency power Gain EIRP EIRP 20 cm Limit
(MH?2) (dBm) (dBi) (dBm) (mW) (mW/cm?) (mW/cm?)
5180 ~ 5240 22.96 2.49 25.45 350.752 0.070 1
5260 ~ 5320 23.09 3.27 26.36 432.514 0.086 1
5500 ~ 5720 23.33 7.95 31.28 | 1342.765 0.267 1
5745 ~ 5825 24.86 7.46 32.32 | 1706.082 0.339 1
Note:

N =

Max. EIRP (dBm) = Max. Average power (dBm) + Antenna Gain (dBi)
Max. EIRP (mw) - 10(Ma><. EIRP (dBm) / 10)

3. Power density (mW/cm?) = Max. EIRP (mW) / [ 4 x &t x (calculated distance)? ], the calculated distance

is 20 cm.

Conclusion:

Both of the Bluetooth and WLAN 2.4GHz, Bluetooth and WLAN 5GHz can transmit simultaneously,
the formula of calculated the MPE is:
CPD1/LPDI1 + CPD2/LPD2 +

CPD = Calculation power density

LPD = Limit of power density

....etc. <1

Bluetooth EDR + WLAN 2.4GHz = 0.003 + 0.205 = 0.207,
Bluetooth EDR + WLAN 5GHz = 0.003 + 0.339 = 0.342
Therefore the maximum calculations of above situations are less than the “1”° limit.
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