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1. CERTIFICATION

PRODUCT: 802.11a/b/g/n/ac RTL8812AE Combo module

BRAND NAME: Realtek

MODEL NO.: RTL8812AEBT
TEST SAMPLE: ENGINEERING SAMPLE

APPLICANT: Realtek Semiconductor Corp.
TESTED DATE: Jan. 14to 17, 2014

STANDARDS: FCC Part 2 (Section 2.1091)
FCC OET Bulletin 65, Supplement C (01-01)

IEEE C95.1

The above equipment (Model: RTL8812AEBT) has been tested by Bureau Veritas
Consumer Products Services (H.K.) Ltd., Taoyuan Branch, and found compliance
with the requirement of the above standards. The test record, data evaluation &
Equipment Under Test (EUT) configurations represented herein are true and accurate
accounts of the measurements of the sample’s EMC characteristics under the
conditions specified in this report.

PREPARED BY :

. _ J—
Mﬁ' a‘{of\. \\(

( Midoli Peng, Specialist )

, DATE: Feb. 10, 2074

APPROVED BY : ol s % , DATE: Feb. 10, 2014
{ May theﬁ, Manager )
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2. RF EXPOSURE LIMIT

LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE)

FREQUENCY
RANGE (MHz)

ELECTRIC FIELD
STRENGTH (V/m)

MAGNETIC FIELD
STRENGTH (A/m)

POWER DENSITY
(mW/cm?)

AVERAGE TIME
(minutes)

LIMITS FOR GENERAL POPULATION / UNCONTROLLED EXPOSURE

300-1500

F/1500

30

1500-100,000

1.0

30

F = Frequency in MHz

3. MPE CALCULATION 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

4. CLASSIFICATION

The antenna of this product, under normal use condition, is at least 20cm away from the
body of the user. So, this device is classified as Mobile Device.
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5. ANTENNA GAIN
The antennas provided to the EUT, please refer to the following table:

Peak gain | Peak gain| Cable Cable
No Brand Model Antenna | with cable | with cable Loss Loss | Connector
' Type loss (dBi) | loss(dBi) (dB) (dB) Type
(2.4GHz) | (5GHz) | (2.4GHz) | (5GHz)
ALA110-222050-300010 (Main) 3.5 5
L [YNwave 1) a110-222050-300010 (Aux) | P'FA 35 5 NA NA | IPEX
TWF-614XMPXX-500 (Main) . 3 5
2 [ J0YMAX | X MPYX200 (A Dipole 5 > NA NA | IPEX
SKA9IWMPBO2+A (Tx1) 0.82 094 | -132 | -2.04
3| WET  |ska91WMPBOL+A (Tx2) PIFA 223 | 218 | 075 | -117 | 'PEX
1510-0122-0027 (Tx1) 3.23 4.89
41 JEM 11510.0122-0027 (Tx2) PIFA 231 1.89 NA NA RF
K05007014501(6-23-7W25H-0
10) (Tx1) 2.85 2.46
5| FVC  lkos007014501(6-23-7w2sH-0 | PIFA 1.59 2.91 NA NA | IPEX
10) (Tx2)
1510-0122-0022(IA-120073)
(Tx1) 2.23 1.69
61 JEM  li510-0122-0022(1A-120073) PIFA 2.21 1.84 NA NA RF
(Tx2)
SK81WMPBO1+A (Tx1) 1.79 149 | -188 [ -3.17
7| WET  |ske1wMPBO2+A (Tx2) PIFA 066 | 040 | 295 | -a906 | 'PEX
SKW2UWMPBO1+A (Tx1) 1.36 1.92
81 WGT  [skw2uwMPBO1+A (Tx2) PIFA 2.88 3.16 NA NA | IPEX
SKW25WMPBO1+A (Tx1) 072 | -072 | 141 [ 218
91 WGT  |skw25wMPBO1+A (Tx2) PIFA 049 | -071 | 139 | -215 | 'PEX
SK549WMPBO1+A (Tx1) 017 | -013 | -1.04 | -1.04
10 WET  [sks549wMPB02+A (Tx2) PIFA 224 | 003 | 088 |-1ea | 'PEX
SK110WMPBO1+A (Tx1) 1.05 108 | -098 |-152
L1 WGT  15K110WMPB02+A (Tx2) PIFA 04 | 232 | -099 | -154| 'PEX
SKW31WMPBO1+A (Tx1) 1.85 1.74
12 WET  |skw31wMPBO1+A (Tx2) PIFA 3.14 2.10 NA NA | IPEX
6-23-7B51M-031 (Tx1) 1.58 2.54
131 FVC  15.23.7B51M-031 (Tx2) PIFA 1.75 2.24 NA NA | IPEX
6-23-7E51Q-011 (Tx1) 2.70 1.57
4 FVC 6 23.7E510-011 (Tx2) PIFA 2.19 2.94 NA NA | IPEX
6-23-7B710-022 (WM1) 1.51 2.99
151 FVC  15.53.78710-022 (WM2) PIFA 2.04 3.02 NA NA | IPEX
SKM11WMPBO3+A (Tx1) 1.84 | 0.4 117 | 2.02
16 [ WGT  lskMm11WMPB02+D (Tx2) PIFA 293 | 135 | o8 | 154 | 'PEX
SKW23WMPBO1+A (Tx1) 161 | -014 | -210 | -3.25
171 WGT  Iskw23wMPB02+A (Tx2) PIFA 284 | -096 | -207 | -320| 'PEX
SKW24WMPBO1+B (WM1) 1.25 1.95
18 WET  lskw24WMPBO1+B (WM2) PIFA 3.17 2.42 NA NA | IPEX
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Peak gain | Peak gain| Cable Cable
No. | Brand Model Antenna | with cable | with cable Loss Loss | Connector
' Type | loss (dBi) | loss(dBi) (dB) (dB) Type
2.4GHz) | (5GHz) | (2.4GHz) | (5GHz)

K05007015501(6-23-7W244-020-1)
(Tx1) 253 2.86

19 FVC k05007015501 (6-23-7w244-020-1) | PIFA | 228 2.97 NA NA | IPEX
(Tx2)
KO5007014201(6-23-7W25P-020)
(Tx1) 3.00 2.82

20 [ FVC lko5007014201(6-23-7w2sP-020) | P'FA | 152 221 NA NA | IPEX
(Tx2)
SKW10WMPBOL+A (Tx1) 08 | 075 | -156 | -2.42

21 [ WET |Skw10WMPBO2+A (Tx2) PIFA | 044 124 | -153 | -236 | 'PEX
SKCZTWMPBO1+A (Tx1) 0.46 280 | -156 | -2.42

22 | WET sk czTWMPBO2+A (Tx2) PIFA [ 079 | 103 | -153 | -236 | 'PEX
1A-120266 (Tx1) 2.60 261 | 212 | 348

23 [ JEM A 120267 (Tx2) PIFA | 053 260 | 176 | 287 | 'PEX
SK547WMPBO1+A (Tx1) 066 | -019 | -142 | -2.20

24 | WET |sK549WMPBO2+A (TX2) PIFA | 078 206 | -143 | 220 | 'PEX
SK555WMPBO1+B (Tx1) 0.76 197 | -1.83 | -2.83

25 | WET |SKs55WMPBO2+B (Tx2) PIFAl o000 | o056 | -180 | -278 [ 'PEX
SK65EWMPBOL+A (Tx1) 0.42 011 | -156 | -2.41

26 [ WGT |sKe50WMPBO2+A (Tx2) PIFA | 013 | 127 | -061 | -004 | 'PEX
SK670WMPBO1+A (Tx1) 148 | -044 | 247 | 382

271 WET ISK670WMPBO2+A (Tx2) PIFA ]l 115 | o042 | -193 [ -290 | IPEX
SK740WMPBO1+A (Tx1) 093 | 096 | -139 [ -2.16

28 | WET |5K740WMPBO2+A (Tx2) PIFA 1 020 | oss | -126 |-105 | 'PEX
SK840WMPBO1+B_SN (Tx1) 3.03 416 | -112 | -174

29 | WET [SKg40WMPBO1+B_SN (Tx2) PIFA' ] o055 | 09 | -120 |-186 | 'PEX
SK94SWMPBO1+B (TX1) 0.76 112 | -032 | -050

30 [ WET |sK94swMPBO1+B (TX2) PIFA 1 0.46 144 | -044 | -068| 'PEX
SK94TWMPBO1+B (TX1) 1.32 259 | -059 | -0.91

31 [ WGT |5K9aTWMPBO1+B (TX2) PIFA | 186 157 | -071 | -110 | 'PEX
SK50SWMPBOL+A (TX1) 003 | 125 | -086 [-1.32

32 | WET |sks50sWMPBO2+A (TX?) PIFA 1 o013 | 213 | 072 | 112 | 'PEX
SK94TWMPBO1+D (TX1) 1.32 259 | -059 | -0.91

33 | WCT |5K9aTWMPBO1+D (TX2) PIFA | 186 157 | -071 | -110 | 'PEX
SKCASWMPB03+B (WM1) 2.46 2.90

34 [ WET sk caswMPB03+B (WM2) PIFA 1 201 2.67 NA [ NA [ IPEX
K05007015801 (WML) 3.12 3.51

351 FVC k05007015901 (WM2) PIFA [ 101 1.93 NA NA RF
SK345WMPBOL+A (WM1) 0.86 2.94

36 | WGT |sK345WMPBO2+A (WM2) PIFA 1 551 3.25 NA [ NA [ IPEX
K05007014901 (WM1) 1.85 1.35

371 FVC k05007015001 (WM2) PIFA 1 194 1.99 NA NA | IPEX
SKX51WMPBO1+C (WM1) 3.2 2.28

38 [ WOT |skx51wMPB02+C (WM2) PIFA 1 576 251 NA [ NA [ IPEX
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6. CALCULATION RESULT OF MAXIMUM CONDUCTED POWER

For WLAN: 15.247(2.4GHz)

802.11b, 1Tx
FREQUENCY | CONDUCTED | ANTENNA POWER
BAND POWER GAIN D'S(E ﬁq'\)'CE DENSITY (mLV'V'\//'C'LZ)
(MHz) (mW) (dBi) (mW/ cm?)
2412 - 2462 123.310 35 20 0.05492 1.00
802.11g, 1Tx
FREQUENCY | CONDUCTED | ANTENNA POWER
BAND POWER GAIN D'S(E ﬁq'\)'CE DENSITY (mLV'V'\//'C'LZ)
(MHz) (mW) (dBi) (mW/ cm?)
2412 - 2462 358.922 35 20 0.15986 1.00
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802.11g, 2Tx

FREQUENCY | CONDUCTED | ANTENNA POWER
BAND POWER GAIN D'S(E ﬁq'\)'CE DENSITY (va'v“fJLZ)
(MHz) (mW) (dBi) (mW/ cm?)
2412 - 2462 572.434 6.51 20 0.50986 1.00
Directional gain = 3.5dBi + 10log(2) = 6.51dBi
802.11n(HT20), 2Tx
FREQUENCY | CONDUCTED | ANTENNA POWER
BAND POWER GAIN D'S(E ﬁq'\)'CE DENSITY (va'v“fJLZ)
(MHz) (mW) (dBi) (mW/ cm?)
2412 - 2462 514.717 6.51 20 0.45846 1.00
Directional gain = 3.5dBi + 10log(2) = 6.51dBi
802.11n(HT40), 2Tx
FREQUENCY | CONDUCTED | ANTENNA POWER
BAND POWER GAIN D'S(E ﬁq'\)'CE DENSITY (va'v“fJLZ)
(MHz) (mW) (dBi) (mW/ cm?)
2422 - 2452 393.088 6.51 20 0.35012 1.00
Directional gain = 3.5dBi + 10log(2) = 6.51dBi
BT-LE(GFSK)
FREQUENCY | CONDUCTED | ANTENNA POWER
BAND POWER GAIN D'S(E ﬁq'\)'CE DENSITY (va'v“fJLZ)
(MHz) (mW) (dBi) (mW/ cm?)
2402 - 2480 2.415 3.5 20 0.00108 1.00
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For WLAN: 15.247(5GHz)

802.11a, 1Tx
FREQUENCY | CONDUCTED ANTENNA POWER
BAND POWER GAIN DIS(-[:%'\)ICE DENSITY (mlillvl\//lcrrl;qz)
(MHz) (mW) (dBi) (mW/ cm?)
5745 - 5825 306.902 5 20 0.19308 1.00
802.11a, 2Tx
FREQUENCY | CONDUCTED ANTENNA POWER
BAND POWER GAIN DIS(-[:%'\)ICE DENSITY (mlillvl\//lcrrl;qz)
(MHz) (mW) (dBi) (mW/ cm?)
5745 - 5825 676.106 8.01 20 0.85064 1.00
Directional gain = 5dBi + 10log(2) = 8.01dBi
802.11ac(VHT20
FREQUENCY | CONDUCTED ANTENNA POWER
BAND POWER GAIN DIS(-[:%'\)ICE DENSITY (mlill\/l\//g;z)
(MHz) (mW) (dBi) (mW/ cm?)
5745 - 5825 579.327 8.01 20 0.72887 1.00
Directional gain = 5dBi + 10log(2) = 8.01dBi
802.11ac(VHT40
FREQUENCY | CONDUCTED ANTENNA POWER
BAND POWER GAIN DIS(-[:%'\)ICE DENSITY (mlillvl\//lcrrl;qz)
(MHz) (mW) (dBi) (mW/ cm?)
5755 - 5795 592.004 8.01 20 0.74482 1.00
Directional gain = 5dBi + 10log(2) = 8.01dBi
802.11ac(VHTS80
FREQUENCY | CONDUCTED ANTENNA POWER
BAND POWER GAIN DIS(-[:%'\)ICE DENSITY (mlill\/l\//g;z)
(MHz) (mW) (dBi) (mW/ cm?)
5775 548.990 8.01 20 0.69071 1.00
Directional gain = 5dBi + 10log(2) = 8.01dBi
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For WLAN: 15.407(5GHz)

802.11a, 1Tx
FREQUENCY | CONDUCTED | ANTENNA POWER
BAND POWER GAIN D'S(E ﬁq'\)'CE DENSITY (valvl\//quZ)
(MHz) (mW) (dBi) (mW/ cm?)
5180 -5240,
5260 - 5320,
£500 - 5580 & 77.090 5 20 0.04850 1.00
5660 - 5700
802.11ac(VHT20), 1Tx
FREQUENCY | CONDUCTED | ANTENNA POWER
BAND POWER GAIN D'S(E ﬁq'\)'CE DENSITY (valvl\//quZ)
(MHz) (mW) (dBi) (mW/ cm?)
5180 -5240 45.290 5 20 0.02849 1.00
802.11ac(VHT40), 1Tx
FREQUENCY | CONDUCTED | ANTENNA POWER
BAND POWER GAIN D'S(E ﬁq'\)'CE DENSITY (valvl\//quZ)
(MHz) (mW) (dBi) (mW/ cm?)
5190 -5230 48.084 5 20 0.03025 1.00
802.11ac(VHT80), 1Tx
FREQUENCY | CONDUCTED | ANTENNA POWER
BAND POWER GAIN D'S(E ﬁq'\)'CE DENSITY (mL\,'\/“/"JLZ)
(MHz) (mW) (dBi) (mW/ cm?)
5210 12.190 5 20 0.00767 1.00
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802.114a, 2Tx

FREQUENCY | CONDUCTED ANTENNA POWER
BAND POWER GAIN DIS(-[:%'\)ICE DENSITY (mk/{/hf;;z)
(MHz) (mW) (dBi) (mW/ cm?)
5180 -5240,
5260 - 5320,
5500 - 5580 & 147.582 8.01 20 0.18568 1.00
5660 - 5700
Directional gain = 5dBi + 10log(2) = 8.01dBi
802.11ac(VHT20), 2Tx
FREQUENCY | CONDUCTED ANTENNA POWER
BAND POWER GAIN DIS(-[:%'\)ICE DENSITY (mli/l\/l\//lcll-qz)
(MHz) (mW) (dBi) (mW/ cm?)
5180 -5240,
5260 - 5320,
5500 - 5580 & 137.730 8.01 20 0.17328 1.00
5660 - 5700
Directional gain = 5dBi + 10log(2) = 8.01dBi
802.11ac(VHT40), 2Tx
FREQUENCY | CONDUCTED ANTENNA POWER
BAND POWER GAIN DIS(-[:%'\)ICE DENSITY (mk/{/hf;;z)
(MHz) (mW) (dBi) (mW/ cm?)
5190 -5230,
5270 - 5310,
5510 - 5550 & 139.680 8.01 20 0.17574 1.00
5670
Directional gain = 5dBi + 10log(2) = 8.01dBi
802.11ac(VHT80), 2Tx
FREQUENCY | CONDUCTED ANTENNA POWER
BAND POWER GAIN DIS(-[:%'\)ICE DENSITY (mli/l\/l\//lcll-qz)
(MHz) (mW) (dBi) (mW/ cm?)
5210, 5290,
5530 27.530 8.01 20 0.3464 1.00
Directional gain = 5dBi + 10log(2) = 8.01dBi
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For Bluetooth:

GFSK
FREQUENCY 1 \iax power | ANTENNA DISTANCE POWER LIMIT
BAND (W) GAIN cm) DENSITY (mW/cm?)
(MHz) (dBi) (mW/ cm?)
2402-2480 1.982 3.5 20 0.00088 1.00
8DPSK
FREQUENCY 1 \iax power | ANTENNA DISTANCE POWER LIMIT
BAND (W) GAIN cm) DENSITY (mW/cm?)
(MHz) (dBi) (mW/ cm?)
2402-2480 2.723 35 20 0.00121 1.00
CONCLUSION:

Both of the Bluetooth and WLAN can transmit simultaneously, the formula of calculated

the MPE is:

CPD;/LPD; + CPD,/LPD, +

CPD = Calculation power density

LPD = Limit of power density

etc.<1

Therefore, the worst-case situation is 0.85064 / 1 + 0.00121 /1 = 0.852, which is less

than “1”. This confirmed that the device comply with FCC 1.1310 MPE limit.

--- END ---
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