RF EXPOSURE REPORT

REPORT NO.: SA131203E01
MODEL NO.: RTL8821AU
FCC ID: TX2-RTL8821AU
RECEIVED: Dec. 02, 2013
TESTED: Feb. 14 to 24, 2014
ISSUED: Mar. 04, 2014

APPLICANT: Realtek Semiconductor Corp.

ADDRESS: No. 2, Innovation Road II, Hsinchu Science
Park, Hsinchu 300, Taiwan

ISSUED BY: Bureau Veritas Consumer Products Services
(H.K.) Ltd., Taoyuan Branch Hsin Chu Laboratory

LAB ADDRESS: No. 81-1, Lu Liao Keng, 9th Ling,Wu Lung Tsuen,
Chiung Lin Hsiang, Hsin Chu Hsien 307, Taiwan,
R.O.C.

This report should not be used by the client to claim
product certification, approval, or endorsement by any
government agencies.

This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is
permitted only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set
forth in this report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or
identical product unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the
information that you provided to us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our
negligence, provided, however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue
within the prescribed time shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the
report contents. Unless specific mention, the uncertainty of measurement has been explicitly taken into account to declare the compliance or
non-compliance to the specification
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1. CERTIFICATION

PRODUCT: 802.11a/b/g/n/ac RTL8821AU Combo module

BRAND NAME: Realtek

MODEL NO.: RTL8821AU
TEST SAMPLE: ENGINEERING SAMPLE

APPLICANT: Realtek Semiconductor Corp.
TESTED DATE: Feb. 14 to 24, 2014

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

IEEE C95.1

The above equipment (Model: RTL8821AU) 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 : _,{@_tmf S HLmn{,;f , DATE: Mar. 04, 2014
( Phoenix Huang, Specig@f)

APPROVED BY : "~ ., DATE: Mar. 04, 2014
/( May Che/r']/-;':-'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
potenna wih calefwin cable| Loss | Loss | Comecto
(2.4GHz) | (5GHz) |(2.4GHz)|(5GHz)
1 [ovane gz ssnoman Toea | 52 [ 2 [ wa [ [ e
o | wor Boshmesstans [ees | 5% [ 2w [ % [2n] e
3| 9EM 121001220027 (12 PFA | 55 | Tas | N [ A |
K05007014501(6-23-7W25H-010)
41 RBve %51())07014501(6-23-7W25H-010) PEa | T | Sor NA | NA [ IPEX
(Tx2)
5| 9EM 12100125 00z20a 12007 ()| PFA | 221 | tes | N | na | RF
6 | WeT |Skeiwmpeoz:a (1) PFA | gde | a0 | 2ios | ase | 'PEX
| wer pmamemmard Lo | i [ 5% [ [w | e
8| WET  WoewnpBOLA (1) PFA | odo | 71 | s | 2us | PEX
o | wor Pgmmeerama Jeen | on | o [ a3 [an] e
10| WeT S Towipaoz4A (1) PFA | o1 | 232 | ‘oo | wsa | PEX
u wer pummerans oo | 5 e [ [w | e
e we fREmETS ee] 1 [ [ [w ] e
o A e PFA | 300 | 2es | MA | ma | iPex
W[ e pEzesmn e 3 [ [ w [ w | e
5| wor pamessac Jee [ 25 | 0 [ o8 |28 ] e
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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)| (5GH?Z)

SKW23WMPBO1+A (Tx1) 161 | -014 | 210 | -3.25

161 WET  |okw23wMPB02+A (Tx2) PIFA L 584 | 096 | -207 | -320| 'PEX
SKW24WMPBO1+B (WM1) 1.25 1.95

1 WET  lskw24wMPBOL+B (WM2) PIFA 1 347 2.42 NA [ NA [ IPEX
KO5007015501(6-23- 7W244-020-
1) (Tx1) 253 2.86

18 FVC  K05007015501(6-23-7w244-020- | P'FA | 2.28 2.97 NA NA | IPEX
1) (Tx2)
K05007014201(6-23-7W25P-020)
(Tx1) 3.00 2.82

19 FVC  los007014201(6-23-7wasp-020) | PIFA | 152 | 221 NA | NA ] IPEX
(Tx2)
SKW10WMPBO1+A (Tx1) 0.85 075 | -156 | -2.42

20 [ WET  [siw10wMPBO2+A (Tx2) PIFA 1 0.44 124 | 153 | 238 | "PEX
SKCZTWMPBO1+A (Tx1) 0.46 280 | -1.56 | -2.42

2L WGT  |skczTwMPB02+A (Tx2) PIFA 1 0.79 103 | -153 | 236 | 'PEX
1A-120266 (Tx1) 2.60 2.61 212 | 3.48

22 [ M LA 120267 (Tx2) PIFA 1 053 2.60 176 | 287 | 'PEX
SK547WMPBO1+A (Tx1) 066 | -019 | -142 | 220

23 [ WGT  IsK540WMPB02+A (Tx2) PIFA 1 078 206 | -143 | -221| 'PEX
SK555WMPBO1+B (Tx1) 0.76 197 | -183 | -2.83

24| WGET  |sk555WwMPB02+B (Tx2) PIFA 1 0.09 056 | -180 | -278 | 'PEX
SK65EWMPBO1+A (Tx1) 0.42 011 | -156 | -2.41

25 [ WGT  Iske50WMPB02+A (Tx2) PIFA | 013 127 | 061 | 004 | 'PEX
SK670WMPBO1+A (Tx1) 1.48 044 | 247 | -382

26 [ WGT  |sk670WMPBO2+A (Tx2) PIFA 1 115 042 | -193 | -2.99 | 'PEX
SK740WMPBO1+A (Tx1) -0.93 096 | -139 | -2.16

21 [ WGT  |S5K740WMPBO2+A (Tx2) PIFA 1 0.0 086 | -126 | -195 | 'PEX
SK840WMPBO1+B_SN (Tx1) 3.03 416 | -112 | -1.74

28 WGT  [SK840WMPBOL+B_SN (Tx2) PIFA 1 055 090 | -120 | -186 | 'PEX
SK94SWMPBO1+B (TX1) 0.76 112 | -032 | -050

29[ WGT  [S5K94SWMPBO1+B (TX2) PIFA 1 046 144 | -044 | 068 | 'PEX
SK94ATWMPBO1+B (TX1) 1.32 259 | -059 | -0.91

30 [ WGT  [SkoaTwMPBOL+B (TX2) PIFA 1 186 157 | 071 | -110] "PEX
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Peak gain| Peak gain] Cable | Cable
poterna i catle it cobel Loss | Loss |comecto

(2.4GHz) | (5GHz) |(2.4GHz)| (5GHz)
31| WeT [kcoswmpBoziA (1x2) PFA | %3 | 213 | ‘oz | aa2 | 'PEX
2| WT [samwmipaoLi (1x2) PFA | Tas | 157 | om | a0 | PEX
o | wer BremmeEzeen e [ 28 [ 58 [ [ w | e
| re fommmmanny Jem [ [ n [ m [w] =
5| wor gmemra s [ ee | 32 [ 3% [ wa [ | e
3 | FvC Kosoororsoot wii) PFA | oy | 1o | N | ma | ieex
| wor ochmeeid [ ee [ 22 [ 22 [ e [ | e
oo | weng furpresizeen e | gn | 2m [ i [E ] e
39 | ppproach [SE£C250-002 (1) PFA | 337 | tee | 1as | e | "PEX
o] weng rrpiesziten o | 228 [ 2o | a2 [ 22 ] e
41 | ppproach [SE-£C270-002 (1) PFA | a0 | ose | 1se | 276 | "PEX

Note: The Antenna 1 was chosen for final test. The worst case was found in Aux.
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6. CALCULATION RESULT OF MAXIMUM CONDUCTED POWER

For WLAN: 15.247(2.4GHz)

802.11b
CONDUCTED | ANTENNA POWER
FRE((I\DALF’E;\'CY POWER GAIN D'S(E ﬁq'\)'CE DENSITY (mk,'v'\//'c'lqz)
(mW) (dBi) (mW/ cm?)
2412 - 2462 123.310 35 20 0.05492 1.00
802.11g
CONDUCTED | ANTENNA POWER
FRE((I\DALF’E;\'CY POWER GAIN D'S(E ﬁq'\)'CE DENSITY (mk,'v'\//'c'lqz)
(mW) (dBi) (mW/ cm?)
2412 - 2462 293.765 35 20 0.13084 1.00
802.11n (HT?20)
FREQUENCY | CONDUCTED | ANTENNA POWER
BAND POWER GAIN D'S(E ﬁq'\)'CE DENSITY (va'v“/”JLZ)
(MHz) (mW) (dBi) (mW/ cm?)
2412 - 2462 264.850 35 20 0.11796 1.00
802.11n (HT40)
CONDUCTED | ANTENNA POWER
FRE((I\DALF’E;\'CY POWER GAIN D'S(E ﬁq'\)'CE DENSITY (mk,'v'\//'c'lqz)
(mW) (dBi) (mW/ cm?)
2422 - 2452 213.304 35 20 0.09500 1.00
BT-LE (GFSK)
CONDUCTED | ANTENNA POWER
FRE((I\DALF’E;\'CY POWER GAIN D'S(E ﬁq'\)'CE DENSITY (mk,'v'\//'c'lqz)
(mW) (dBi) (mW/ cm?)
2402 - 2480 3.048 3.5 20 0.00136 1.00
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For WLAN: 15.247(5GHz)
802.11a
CONDUCTED | ANTENNA POWER
FRE((I\DAL:E;\'CY POWER GAIN D'S(E ﬁq'\)'CE DENSITY (valvl\//quZ)
(MW) (dBi) (mW/ cm?)
5745 - 5825 205.116 5 20 0.12904 1.00
802.11ac (VHT20)
CONDUCTED | ANTENNA POWER
FRE((I\DAL:E;\'CY POWER GAIN D'S(E ﬁq'\)'CE DENSITY (valvl\//quZ)
(MW) (dBi) (mW/ cm?)
5745 - 5825 224.905 5 20 0.14149 1.00
802.11ac (VHT40)
CONDUCTED | ANTENNA POWER
FRE((I\DALF’E;\'CY POWER GAIN D'S(E ﬁq'\)'CE DENSITY (valvl\//quZ)
(MW) (dBi) (mW/ cm?)
5755 - 5795 201.372 5 20 0.12669 1.00
802.11ac (VHT80)
CONDUCTED | ANTENNA POWER
FRE((I\DALF’E;\'CY POWER GAIN D'S(E ﬁq'\)'CE DENSITY (valvl\//quZ)
(MW) (dBi) (mW/ cm?)
5775 301.301 5 20 0.18955 1.00
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For WLAN: 15.407

802.11a
CONDUCTED | ANTENNA POWER
FRE((I\QAL:E;\'CY POWER GAIN D'S(E ﬁq'\)'CE DENSITY (valvl\//ng)
(MW) (dBi) (mW/cm?)
5180 - 5240,
5260 - 5320,
£500 -5580 & 69.823 5 20 0.04393 1.00
5660 - 5700
802.11ac (VHT20)
CONDUCTED | ANTENNA POWER
FRE((I\QAL:E;\'CY POWER GAIN D'S(E ﬁq'\)'CE DENSITY (valvl\//ng)
(MW) (dBi) (mW/cm?)
5180 - 5240,
5260 - 5320,
5500 5580 & 69.343 5 20 0.04362 1.00
5660 - 5700
802.11ac (VHT40)
CONDUCTED | ANTENNA POWER
FRE((I\QALF’E;\'CY POWER GAIN D'S(E ﬁq'\)'CE DENSITY (valvl\//ng)
(MW) (dBi) (mW/cm?)
5190 - 5230,
5270 - 5310,
£510 - 5550 & 71.285 5 20 0.04485 1.00
5670
802.11ac (VHT80)
CONDUCTED | ANTENNA POWER
FRE((I\QALF’E;\'CY POWER GAIN D'S(E ﬁq'\)'CE DENSITY (valvl\//ng)
(MW) (dBi) (mW/cm?)
5210, 5290,
=30 20.701 5 20 0.01302 1.00

Report No.: SA131203E01

11 of 12

Report Format Version 5.0.0




BUVE

B U
5L\

7828

For Bluetooth:

GFSK
FREQUENCY | CONDUCTED f ANTENNA DISTANCE POWER LIMIT
(MH2) POWER GAIN cm) DENSITY (mWicm?)
(mW) (dBi) (mW/cm?)
2402 - 2480 2.799 35 20 0.00125 1.00
8DPSK
FREQUENCY | CONDUCTED f ANTENNA DISTANCE POWER LIMIT
(MH2) POWER GAIN cm) DENSITY (mWicm?)
(mW) (dBi) (mW/cm?)
2402 - 2480 3.532 3.5 20 0.00157 1.00
CONCLUSION:

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

CPD,/LPD; + CPD,/LPD; + ...... etc.<1
CPD = Calculation power density
LPD = Limit of power density

For Bluetooth and WLAN (2.4GHz band):
Therefore, the worst-case situation is 0.13084 / 1 + 0.00157 / 1 = 0.132, which is less
than “1”. This confirmed that the device comply with FCC 1.1310 MPE limit.

For Bluetooth and WLAN (5GHz band):
Therefore, the worst-case situation is 0.18955/ 1 + 0.00157 / 1 = 0.191, which is less
than “1”. This confirmed that the device comply with FCC 1.1310 MPE limit.

--- END ---
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