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1. Introduction

WF-R22C-USA1 module design is based on RTL8822CU-CG solution, The Realtek RTL8822CU-CG is
a highly integrated single-chip that support 2-stream 802.11ac solutions with Multi-user MIMO
(Multiple-Input, Multiple-Output) with integrated Bluetooth 2.1/3.0/4.2/5.0 controller,USB interfac. It
combines a WLAN MAC, a 2T2R capable WLAN baseband, and RF in s single chip. The
RTL8822CU-CG provides a complete solution for a high-performance integrated wireless and Bluetooth
device.

1.1 RF module Overview
The general HW architecture for the module is shown in Figure 1.
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Figure 1

1.2 Specification reference

This specification is based on additional references listed below.
_|EEE Std. 802.11b

_|EEE Std. 802.11g

_|IEEE Std. 802.11n

_|EEE Std. 802.11a

_|IEEE Std. 802.11ac

_ BT 2.1/3.0/4.2/5.0
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1.3 System Functions
Tablel: General Specification as below:

Main Chipset RTL8822CU

Operating Frequency 2.4G/5G

WIFI Standard 802.11a/bl/g/n/ac (2x2)

Bluetooth 2.1/3.0/4.2/5.0

Modulation WIFI:11b: DBPSK, DQPSK and CCK and DSSS

1la/g: BPSK, QPSK, 16QAM, 64QAM and OFDM
11n: BPSK, QPSK, 16QAM, 64QAM and OFDM
1llac: BPSK, QPSK, 16QAM, 64QAM,256QAM and OFDM

BT:FSHH,GFSK,DPSK,DQPSK

Data rates 11b: 1, 2, 5.5 and 11Mbps

119g: 6, 9, 12, 18, 24, 36, 48 and 54 Mbps

11n: MCS0~15, up to 300Mbps

11ac:MCS0~9,Nss=2,up to 866.7Mbps

BT2.0:up to 3Mbps

BT4.2: up to 1Mbps

BT5.0: up to 2Mbps

Form factor 16pins

Host Interface USB

PCB Stack 4-layers design

Dimension Typical, 19.0mmx 17.0mm x 2.6mm
Antenna External Antennas Design

Operation Temperature 0C to +60°C

Storage Temperature -10°C to +857C

Operation Voltage 3.0v~3.6V

M ZERRIZBRAF
Sichuan Al-Link Technology Co.,Ltd. page 5 of 16



WwIp=3:53 WF-R22C-USA1
|EEE 802.11 a/b/g/n/ac 2T2R USB WIFI Module&BT 2.1/3.0/4.2/5.0

2. Mechanical Specification

2.1 Mechanical Outline Drawing
Typical Dimension (W x L ): 19.0mmx 17.0mm x 2.6mm

General tolerance: £0.2mm;

17

|
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2.3 Product Picture
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3. Electrical Specification
This Specification is based-on conductive DVT testing result. The extreme condition include overall
temperature (0°C,+25°C,+40°C) and overall voltage (3.0V,3.3V,3.6V).

3. 1 IEEE 802.11g /a Section:

ltems Contents
Specification IEEE802.11g & IEEE802.11a
Mode BPSK, QPSK, 16QAM, 64QAM and OFDM
H1 H1 11
Channel CCH36 :8 gH125@@ 1a
Data rate 6, 9, 12, 18, 24, 36, 48, 54Mbps
TX Characteristics Min. Typ. Max. Unit Remark
1. Power Levels
1) 15dBm Target (For Each antenna port) @ 11g 13 15 17 dBm
2) 14dBm Target (For Each antenna port) @ 11la 13 15 17 dBm
2. Spectrum Mask @ Target Power
1) at fc +/-11MHz - - -20 dBr
2) at fc +/-20MHz - - -28 dBr
3) at fc > +/-30MHz - - -40 dBr
3. Constellation Error(EVM) @ Target Power
1) 6Mbps - - -5 dB
2) 9Mbps - - -8 dB
3) 12Mbps - - -10 dB
4) 18Mbps - - -13 dB
5) 24Mbps - - -16 dB
6) 36Mbps - - -19 dB
7) 48Mbps - - -22 dB
8) 54Mbps - - -25 dB
4. Frequency Error
1) IEEE802.11g -10 - 10 ppm
2) IEEE802.11a -10 10 ppm
RX Characteristics Min. Typ. Max. Unit
5. Minimum Input Level Sensitivity(each chain)
1) 6Mbps (PER =10%) - - -87 dBm
2) 9Mbps (PER =10%) - - -86 dBm
3) 12Mbps (PER =10%) - - -84 dBm
4) 18Mbps (PER =10%) - - -82 dBm
5) 24Mbps (PER =10%) - - -79 dBm
6) 36Mbps (PER =10%) - - -75 dBm
7) 48Mbps (PER =10%) - - -71 dBm
8) 54Mbps (PER =10%) - - -70 dBm
6. Maximum Input Level (PER =10%)
1) IEEE802.11g -20 - - dBm
2) IEEE802.11a -20 dBm
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3.2 IEEE 802.11b Section:

ltems Contents
Specification IEEE802.11b
Mode DBPSK, DQPSK and CCK and DSSS
Channel CH1 to CH13
Data rate 1,2,5.5, 11Mbps
TX Characteristics Min. Typ. Max. Unit Remark
1. Power Levels(Calibrated)
1) 17dBm Target (For Each antenna port
) @1Mbps~1glMlgps P 15 17 19 dBm
2. Spectrum Mask @ Target Power
1) fc +/-11MHz to +/-22MHz - - -30 dBr
2) fc > +/-22MHz - - -50 dBr
3. Constellation Error(EVM) @ Target Power
1) 1Mbps - -20 -10 dB
2) 2Mbps - -20 -10 dB
3) 5.5Mbps - -20 -10 dB
4) 11Mbps - -20 -10 dB
4. Frequency Error -10 - 10 ppm
RX Characteristics Min. Typ. Max. Unit
5. Minimum Input Level Sensitivity(each chain)
1) 1Mbps (FER =8%) - -82 dBm
2) 2Mbps (FER =8%) - -80 dBm
3) 5.5Mbps (FER =8%) - =77 dBm
4) 11Mbps (FER =8%) - -78 dBm
6. Maximum Input Level (FER = 8%) -10 5 - dBm
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3.3 IEEE 802.11n HT20 Section:

0911 Z 8%

ltems Contents
Specification IEEE802.11n HT20 @ 2.4G/5G
Mode BPSK, QPSK, 16QAM, 64QAM and OFDM
H1 to CH1 2.4
S ((3:H36 (t)oCCHfG?@ 5?3
Data rate (MCS index) MCSO0/1/2/3/4/5/6/7/8/9/10/11/12/13/14/15
TX Characteristics Min. Typ. Max. Unit Remark
1. Power Levels
1) 14dBm Target (For Each antenna port
: @ e Pery 13 15 17 dBm
2) 13dBm Target (For Each antenna port
: @ 5G/ MCgO~$\/IC87 Pery 13 15 17 dBm
2. Spectrum Mask @ Target Power
1) at fc +/-11MHz - - -20 dBr
2) at fc +/-20MHz - - -28 dBr
3) at fc > +/-30MHz - - -45 dBr
3. Constellation Error(EVM) @ Target Power
1) MCSO - -17 -5 dB
2) MCS1 - - -10 dB
3) MCS2 - - -13 dB
4) MCS3 - - -16 dB
5) MCS4 - -19 -19 dB
6) MCS5 - - -22 dB
7) MCS6 - - -25 dB
8) MCS7 - -30 -28 dB
4. Frequency Error
1) IEEE802.11n HT20 @ 2.4G/5G -10 - 10 ppm
RX Characteristics Min. Typ. Max. Unit
5. Minimum Input Level Sensitivity(each chain)
1) MCSO (PER =10%) - -83 dBm
2) MCS1 (PER =10%) - -80 dBm
3) MCS2 (PER =10%) - -78 dBm
4) MCS3 (PER =10%) - -75 dBm
5) MCS4 (PER =10%) - -71 dBm
6) MCS5 (PER =10%) - -67 dBm
7) MCS6 (PER =10%) - -66 dBm
8) MCS7 (PER =10%) - -66 dBm
6. Maximum Input Level (PER =10%)
1) IEEE802.11n HT20 @ 2.4G/5G -20 -6 - dBm
I B BRHE AR AR
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3.3 IEEE 802.11n HT40 Section:

Items Contents
Specification IEEE802.11n HT40 @ 2.4G/5G
Mode BPSK, QPSK, 16QAM, 64QAM and OFDM
Channel CH3to CH11 @ 2.4G

CH38 to CH163 @ 5G

Data rate (MCS index)

MCSO0/1/2/3/4/5/6/7/8/9/10/11/12/13/14/15

TX Characteristics Min. Typ. Max. Unit Remark
1. Power Levels
1) 14dBm Target (For Each antenna port
: @ e Pord 13 15 17 dBm
2) 13dBm Target (For Each antenna port
: @ 5G/MCSgO~I\(/ICS7 Pery 13 15 17 dBm
2. Spectrum Mask @ Target Power
1) at fc +/-11MHz - - -20 dBr
2) at fc +/-20MHz - - -28 dBr
3) at fc > +/-30MHz - - -45 dBr
3. Constellation Error(EVM) @ Target Power
1) MCSO - -17 -5 dB
2) MCS1 - - -10 dB
3) MCS2 - - -13 dB
4) MCS3 - - -16 dB
5) MCS4 - -19 -19 dB
6) MCS5 - - -22 dB
7) MCS6 - - -25 dB
8) MCS7 - -30 -28 dB
4. Frequency Error
1) IEEE802.11n HT40 @ 2.4G -10 - 10 ppm
RX Characteristics Min. Typ. Max. Unit
5. Minimum Input Level Sensitivity(each chain)
1) MCSO (PER =10%) - -83 dBm
2) MCS1 (PER =10%) - -80 dBm
3) MCS2 (PER =10%) - -78 dBm
4) MCS3 (PER =10%) - -75 dBm
5) MCS4 (PER =10%) - -71 dBm
6) MCS5 (PER =10%) - -67 dBm
7) MCS6 (PER =10%) - -66 dBm
8) MCS7 (PER =10%) - -66 dBm
6. Maximum Input Level (PER =10%)
1) IEEE802.11n HT40 @ 2.4G/5G -20 -6 - dBm
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3.4 IEEE 802.11n ac Section:

0911 Z 8%

Items Contents
Specification IEEE802.11ac @ 5G
Mode BPSK, QPSK, 16QAM, 64QAM, 256QAMand OFDM
CH36 to CH165 @ VHT-20
Channel CH38 to CH163 @ VHT-40

CH42 to CH157 @ VHT-80

Data rate (MCS index)

MCSO0/1/2/3/4/5/6/7/8/9/10/11/12/13/14/15

TX Characteristics Min. Typ. Max. Unit Remark
1. Power Levels
1) 13dBm Target (For Each antenna port
) @MCSO~I\/§I]CS(9 B 12 14 16 dBm
2. Spectrum Mask @ Target Power
1) at fc +/-11MHz -20 dBr
2) at fc +/-20MHz -28 dBr
3) at fc > +/-30MHz -45 dBr
3. Constellation Error(EVM) @ Target Power
1) MCSO -17 -5 dB
2) MCS1 -10 dB
3) MCS2 -13 dB
4) MCS3 -16 dB
5) MCS4 -19 -19 dB
6) MCS5 -22 dB
7) MCS6 -25 dB
8) MCS7 -27 dB
9) MCS8 -30
10) MCS9 -32 -32
4. Frequency Error
1) IEEE802.11ac -10 10 ppm
RX Characteristics Max. Unit
5. Minimum Input Level Sensitivity(each chain) VHT20 | VHT40 VHT80
1) MCSO (PER =10%) -87 -84 -81 dBm
2) MCS1 (PER =10%) -84 -81 -78 dBm
3) MCS2 (PER =10%) -82 -79 -76 dBm
4) MCS3 (PER =10%) -79 -76 -73 dBm
5) MCS4 (PER =10%) -75 -72 -69 dBm
6) MCS5 (PER =10%) -71 -68 -65 dBm
7) MCS6 (PER =10%) -70 -67 -64 dBm
8) MCS7 (PER =10%) -69 -66 -63 dBm
9) MCS8 (PER =10%) -64 -61 -58
10) MCS9 (PER =10%) -62 -59 -56
6. Maximum Input Level (PER =10%)
1) IEEE802.11ac -30 - dBm
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3.5 Bluetooth Specification
3.5.1 BR Specification

ltems Contents

Host Interface UART
Antenna Reference Small antennas with 0~2 dBi peak gain
Channel CHO to CH78
Modulation GFSK

Min. Typ. Max. Unit

TX Characteristics
1.Output Average Power 4 dBm
2.Modulation Characteristics
1)Delta f1(Avg) 157 kHz
2)Delta f2max(For at least 99.9% of all Delta f2max) 121 kHz
3)Delta f2/ Delta f1 0.85 kHz
3.Initial Carrier Frequency Tolerance +/-20 - kHz
4. Carrier Frequency Dirift
1) One Slot packet drift (DH1) +/-15 kHz
2) Three Slot packet drift (DH3) +/-15 kHz
3) Five Slot packet drift (DH5) +/-15 kHz
4) Max Drift Rate +/-15 kHz/50us
RX Characteristics

1. Receiver Sensitivity (BER<0.1%) -92 dBm
2. Maximum usable signal (BER<0.1%) -5 dBm
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WF-R22C-USA1
IEEE 802.11 a/b/g/n/ac 2T2R USB WIFI Module&BT 2.1/3.0/4.2/5.0

3.5.2 EDR Specification

ltems Contents
Host Interface UART
Antenna Reference Small antennas with 0~2 dBi peak gain
Channel CHO to CH78
Modulation m/4-DQPSK . 8PSK
Min. Typ. Max. Unit
TX Characteristics
1.Relative Transmit Power
1) m/4-DQPSK -1.5 dBm
2) 8PSK -1.5 dBm
2. Frequency Stability kHz
1) Omega-i +/-4 kHz
2) Omega-0 +/-4 - kHz
3) Omega-0 + Omega-i +/-4
3. Modulation Accuracy
1) RMS DEVM
m/4-DQPSK +/-9 %
8PSK +/-9 %
2) Peak DEVM
/4-DQPSK +/-28 %
8PSK +/-21 %
3) 99% DEVM
/4-DQPSK +/-15 %
8PSK +/-12 %
RX Characteristics
1. Receiver Sensitivity (BER<0.01%)
1) m/4-DQPSK 91 dBm
2) 8PSK -85 dBm
2. Maximum usable signal (BER<0.1%)
1) m/4-DQPSK -5 dBm
2) 8PSK -5 dBm
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IEEE 802.11 a/b/g/n/ac 2T2R USB WIFI Module&BT 2.1/3.0/4.2/5.0

3.5.3 LE Specification

Items

Contents

Host Interface

UART

Antenna Reference

Small antennas with 0~2 dBi peak gain

Channel CHO to CH39
Min. Typ. Max. Unit
TX Characteristics
1. Output power at NOC 4 dBm
2. Modulation Characteristics
1)Delta f1(Avg) 225 275 kHz
0
fzz)r?ng? f2max(For at least 99.9% of all Delta 185 KHz
3)Delta f2/ Delta f1 0.8 0.94 Hz/Hz
3. Carrier frequency offset and drift
1) Frequency Offset -150 150 kHz
2) Frequency Drift -50 50 kHz
3) Max Drift Rate -20 20 Hz/us
4.In-band Spurious Emissions
1)+/-2M offset 20 dBm
2)>+/-3MHz offset 30 dBm
RX Characteristics
1. Receiver Sensitivity (BER<30.8%) -95 dBm
2. Maximum usable signal (BER<30.8%) -5 dBm

4. Software Requirements

The driver supports the following operating systems: Linux, Microsoft Windows XP, Vista and Win7.
Mfg. software tool. software tool version is XP_MP_Kit_RTL1lac 8822CU_USB_v0.21 or later.

5. Refelow Standard Condition
CTa
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FCC Statement

This device complies with part 15 of the FCC rules. Operation is subject to the following two conditio

ns:

(1) this device may not cause harmful interference, and (2) this device must accept any interference
received, including interference that may cause undesired operation.

Changes or modifications not expressly approved by the party responsible for compliance could void
the user’s authority to operate the equipment.

NOTE: This equipment has been tested and found to comply with the limits for a Class B digital devic

e, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection a

gainst harmful interference in a residential installation. This equipment generates uses and can radia

te radio frequency energy and, if not installed and used in accordance with the instructions, may cau

se harmful interference to radio communications. However, there is no guarantee that interference

will not occur in a particular installation. If this equipment does cause harmful interference to radio

or television reception, which can be determined by turning the equipment off and on, the useris e

ncouraged to try to correct the interference by one or more of the following measures:

- Reorient or relocate the receiving antenna.

- Reorient or relocate the receiving antenna.

- Reorient or relocate the receiving antenna.

-Consult the dealer or an experienced radio/TV technician for help important announcement

Radiation Exposure Statement

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled

environment. This equipment should be installed and operated with minimum distance 20cm

between the radiator and your body.

This transmitter must not be co-located or operating in conjunction with any other antenna or

transmitter.

Country Code selection feature to be disabled for products marketed to the US/Canada.

This device is intended only for OEM integrators under the following conditions:

1. The antenna must be installed such that 20 cm is maintained between the antenna and users,
and

2. The transmitter module may not be co-located with any other transmitter or antenna,

Important Note:

This modular transmitter is only FCC authorized for FCC Part 15.247&15.407 as listed on the
grant, and the host product manufacturer is responsible for compliance to any other FCC rules
that apply to the host not covered by the modular transmitter grant of certification. The final
host product still requires Part 15 Subpart B compliance testing with the modular transmitter
installed.



End Product Labeling

If the FCC identification number is not visible when the module is installed insideanother device,
then the outside of the device into which the module is installed must also display a label referring
to the enclosed module. This exterior label can use wording such as the following: Contains
Transmitter Module FCC ID: 2AFG6-WF-R22C-USA1.

Table for Filed Antenna

For BT&BLE
Antenna Type Dipole Antenna
Antenna Gain 2400MHz-2500MHz: 3.18dBi

For WIFI 2.4G &5G

Antenna Type Dipole Antenna

2400MHz-2500MHz: Chain 1: 3.18dBi ; Chain 2: 3.18dBi
5150MHz-5250MHz: Chain 1: 3.53dBi ; Chain 2: 3.53dBi
Antenna Gain 5250MHz-5350MHz: Chain 1: 3.53dBi ; Chain 2: 3.53dBi
5470MHz-5725MHz: Chain 1: 3.24dBi ; Chain 2: 3.24dBi
5725MHz-5850MHz: Chain 1: 4.36dBi ; Chain 2: 4.36dBi




ISED Statement

- English: This device complies with Industry Canada license-exempt RSS standard(s).Operation is s
ubject to the following two conditions: (1) This device may not cause interference, and (2) This devic
e must accept any interference, including interference that may cause undesired operation of the de
vice.The digital apparatus complies with Canadian CAN ICES-3 (B)/NMB-3(B).

- French:Le présentappareilestconforme aux CNR d'Industrie Canada applicables aux appareils
radio exempts de licence. L'exploitationestautorisée aux deux conditions suivantes: (1) I'appareil ne
doit pas produire de brouillage, et (2) l'utilisateur de I'appareildoit accepter tout brouillageradioélec
triquesubi, mémesi le brouillageest susceptible d'encompromettre le fonctionnement.

This radio transmitter (ISED certification number:22166-WFR22CUSA1) has been approved by

Industry Canada to operate with theantenna types listed with the maximum permissible gain
indicated. Antenna types not included in this list, having a gain greater than the maximum gain
indicated for that type, are strictly prohibited for use with thisdevice.

Le présentémetteur radio (ISED certification number:22166-WFR22CUSA1) aétéapprouvé par
Industrie Canada pour fonctionner avecles types d'antenneénumérés ci-dessous et ayant un gain
admissible maximal. Les types d'antenne non inclusdanscetteliste, etdont le gain estsupérieur au
gain maximal indiqué, sontstrictementinterdits pour I'exploitation de I'émetteur.

Radiation Exposure Statement

This equipment complies with Canada radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with minimum distance 20cm
between the radiator & your body.

Déclarationd'exposition aux radiations

Cetéquipementestconforme Canada limitesd'exposition aux radiations dans un environnement non
contrélé. Cetéquipementdoitétreinstallé et utilisé a distance minimum de 20cm entre le radiateur et

votre corps.

This device is intended only for OEM integrators under the following condition:

The transmitter module may not be co-located with any other transmitter or antenna.

As long as the condition above is met, further transmitter test will not be required. However, the
OEM integrator is still responsible for testing their end-product for any additional compliance
requirements required with this module installed.

Cetappareilestconcuuniquement pour les intégrateurs OEM dans les conditions suivantes:

Le module émetteurpeut ne pas étrecoimplanté avec unautreémetteurouantenne.

Tant que les 1 condition ci-dessussontremplies, des essaissupplémentaires sur I'émetteur ne seront
pas nécessaires. Toutefois, I'intégrateur OEM esttoujoursresponsable des essais sur son produit final

pour toutesexigences de conformitésupplémentairesrequis pour ce module installé.

In the event that these conditions cannot be met (for example certain laptop configurations or
co-location with another transmitter), then the Canada authorization is no longer considered valid
and the ISED cannot be used on the final product. In these circumstances, the OEM integrator will
be responsible for re-evaluating the end product (including the transmitter) and obtaining a

separate Canada authorization.



Note Importante:

Dans le casouces conditions ne peuventétresatisfaites (par exemple pour certaines configurations
d'ordinateur portable ou de certaines co-localisation avec un autreémetteur), I'autorisation du
Canada n'est plus considérécommevalide et I' ISED ne peut pas étreutilisé sur le produit final.
Danscescirconstances, l'intégrateur OEM sera chargé de réévaluer le produit final (y
comprisl'émetteur) etl'obtentiond'uneautorisationdistincte au Canada.

End Product Labeling

The final end product must be labeled in a visible area with the following: Contains IC:
22166-WFR22CUSAL.

Plaque signalétique du produit final

Le produit final doitétreétiquetédansunendroit visible avec l'inscriptionsuivante: Contient des IC:
22166-WFR22CUSAL.

Manual Information to the End User

The OEM integrator has to be aware not to provide information to the end user regarding how to
install or remove this RF module in the user’s manual of the end product which integrates this
module.

The end user manual shall include all required regulatory information/warning as show in this
manual.

Manuel d'information a I'utilisateur final

L'intégrateur OEM doitétreconscient de ne pas fournir des informations a I'utilisateur final quant a la
facond'installerou de supprimerce module RF dans le manuel de l'utilisateur du produit final qui
intégrece module.

Le manuel de l'utilisateur final doitincluretoutes les informationsréglementairesrequises et

avertissementscommeindiquédanscemanuel.

The device for the band 5150-5250 MHz is only for indoor usage to reduce potential for harmful
interference to co-channel mobile satellite systems.

les dispositifs fonctionnant dans la bande 5150-5250 MHz sont réservés uniquement pour une
utilisation

a l'intérieur afin de réduire les risques de brouillage préjudiciable aux systemes de satellites
mobiles

utilisant les mémes canaux.





