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General Description
This document is to specify the product requirements for 802.11a/b/g/n/ac and BT combo module.
This module based on MediaTek MT7668AU chipset that complied with IEEE 802.11b, IEEE 802.11g,
IEEE 802.11n standard from 2.4~2.5GHz and IEEE 802.11a, IEEE 802.11ac, IEEE 802.11n standard
from 5.15GHz ~ 5.85GHz , and it can be used to provide up to 11Mbps for IEEE 802.11b, 54Mbps for
IEEE 802.11g, 300Mbps for 802.11n, 866.7Mbps for 802.11ac to connect your wireless LAN.The
Bluetooth part supports latest 5.0+HS operation.

Features
Compatible with IEEE 802.11a standard to provide wireless 54Mbps data rate
Compatible with IEEE 802.11b standard to provide wireless 11Mbps data rate
Compatible with IEEE 802.11g standard to provide wireless 54Mbps data rate
Compatible with IEEE 802.11n standard to provide wireless 300Mbps data rate
Compatible with IEEE 802.11ac standard to provide wireless 866.7Mbps date rate.
Support 20MHz, 40MHz bandwidth in 2.4GHz band
Support 20MHz, 40MHz, 80MHz bandwidth in 5GHz band
Support MU-MIMO RX and DBDC (dual band dual concurrent)
Support STBC, LDPC, TX Beamformer and RX Beamformee
Greenfield, mixed mode, legacy modes support
IEEE 802.11 d/e/hlilj/k/imc/r/viw support
Security support for WFA WPA/WPA2 personal, WPS2.0, WAPI
QoS support of WFA WMM, WMM PS
Bluetooth specification 2.1+EDR
Bluetooth 4.2 Low Energy (LE)
Bluetooth 5.0
High speed USB 2.0 interface
RoHS compliant
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3. Application Diagrams
3.1 Functional Block Diagram
5V N 2:'.?“"‘.....,, 3.3V
S Diplexer &>  ANTO
Diplexer ¢<——— > ANT1
BT_TX/RX CONT1
3.2 General Requirements
3.2.1 |EEE 802.11b Section
Feature Detailed Description
3.2.1.1 Standard e |EEE 802.11b
Radio and
3.21.2 Modulation e DQPSK, DBPSK and CCK with DSSS
Schemes
3213 Operating e 2400 ~ 2483.5MHz ISM band
O Frequency
3214 Channel Numbers | ¢ 13 channels for Worldwide ; 11 channels for USA
3.21.5 Data Rate e at most 11Mbps
3216 | MediaAccess o CSMA/CA with ACK
Protocol
Transmitter Output | ®  Typical RF Output Power at each RF chain,and
3.21.7 Power at Antenna at room Temp. 25C
Connector e 18.14dBm at 11Mbps (MAX)
Receiver e Typical Sensitivity at each RF chain. @Frame (1000-byte PDUs)
Sensitivity Error Rate<8% at room Temp 25C
32.1.8 at Antenna e -83dBm for 11Mbps
Connector
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3.2.2 IEEE 802.11g Section
Feature Detailed Description
3.2.2.1 Standard e |EEE 802.11g
3222 Radio and e QPSK,BPSK, 16QAM ,64QAM with OFDM
Modulation Type
3223 Operating e 2400 ~ 2483.5MHz ISM band
O Frequency
3224 Channel Numbers 13 channels for Worldwide: 11 channels for USA
3.2.2.5 Data Rate at most 54Mbps
3226 | MediaAccess o CSMA/CA with ACK
Protocol
Transmitter Output | e Typical RF Output Power at each RF chain,
3227 Power at Antenna at room Temp. 25°C
Connector ° 16.94 dBm at 54Mbps  (MAX)D
Receiver e Typical Sensitivity at each RF chain. @Frame (1000-byte
3228 Sensitivity PDUs) Error Rate<10% at room Temp 25C
T at Antenna e -71 dBm for 54Mbps
Connector
3.2.3 |IEEE 802.11a Section
Feature Detailed Description
3.2.3.1 Standard e |IEEE 802.11a
3232 |Radioand e QPSK,BPSK, 16QAM ,64QAM with OFDM
Modulation Type
3233 Operating e 515~5.25GHz
T Frequency 5.725~5.825GHz
3.2.3.4 Data Rate at most 54Mbps
3.2.3.5 | MediaAccess e CSMA/CA with ACK
Protocol
'(Blﬁ\trg)iTltter e Typical RF Output Power at each RF chain,
3.2.3.6 Power at Antenna at room Temp. 25<C
Connector ° 18.4 dBm at 54Mbps (MAX)
Receiver e Typical Sensitivity at each RF chain. @Frame (1000-byte
39237 Sensitivity PDUs) Error Rate<10% at room Temp 25°C
e at Antenna e -71dBm for 54Mbps
Connector
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3.2.4 |EEE 802.11n Section
Feature Detailed Description
3.2.4.1 Standard e IEEE 802.11n
3.24.2 Radio and e BPSK,QPSK, 16QAM ,64QAM with OFDM
Modulation Type
3243 Operating e 2.4GHz:2400 ~ 2483.5MHz for ISM band
T Frequency 5GHz: 515~5256HZ, 5725"‘58256HZ,
3244 Data Rate at most 300 Mbps
3245 Media Access e CSMA/CA with ACK
Protocol
° Typical RF Output Power at each RF chain,and at roomTemp. 25°C
124 Transmitter Output e  2.4GHz Band/HT20 e  2.4GHz Band/HT40
o Power at Antenna 17.98dBm at MCS7 19.61dBm at MCS7
Connector e 5GHz Band/HT20 e 5GHz Band/HT40
18.9dBm at MCS7 19.3dBm at MCS7
Typical Sensitivity at each RF chain. @Frame(1000-byte PDUs)Error
Rate=10% and at room Temp. 25°C
2.4GHz Band/HT20 2.4GHz Band/HT40
¢-68dBm at MCS7 e -66dBm at MCS7
Receiver Sensitivity
3.24.7 at Antenna
Connector
5GHz Band/HT20 5GHz Band/HT40
e -68dBmat MCS7 e -66dBm at MCS7
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3.2.5 |EEE 802.11ac Section
Feature Detailed Description
3.2.5.1 Standard e |EEE 802.11ac
3.2.5.2 Radio and e QPSK,BPSK, 16QAM ,64QAM,256QAM with OFDM
Modulation Type
Operating e 5GHz:5.15~5.25GHz;
3.253 5.725~5.825GHz;
Frequency
3.254 Data Rate e atmost 866.7 Mbps
3255 Media Access e CSMAJ/CA with ACK
Protocol
[ Typical RF Output Power at each RF chain,
Transmitter Output at room Temp. 25°C
3.256 Power at Antenna | @ 18.8 dBm HT20 (MAX)
Connector 18.8 dBm HT40 (MAX)
18.2 dBm HT80 (MAX)
Typical Sensitivity at each RF chain. @Frame(1000-byte
PDUs)Error Rate<10% at room Temp 25°C
5GHz Band / HT20 5GHz Band / HT40
Receiver e -64dBm at MCS8 e -58dBm at MCS9
Sensitivity
3.25.7 at Antenna 5GHz Band / HT80
Connector e -55dBm at MCS9
3.2.6 Bluetooth Section
Feather Description
General specification
Bluetooth standard Bluetooth V2.1,V3.0, V4.2 , V5.0
Frequency band 2402MHz-2480MHz
79 channels for BDR+EDR
Channel Numbers 40 channels for BLE
Modulation GFSK, 11/4-DQPSK and 8DPSK
RF specification
Min (dBm) Type (dBm) Max (dBm)
BDR Output Power 5.9
BLE Output Power 4
Sensitive @BER=0.1% FOR -86
GFSK(1Mbps)
Sensitive @BER=0.01% FOR -86
n /4-DQPSK(2Mbps)
Sensitive @BER=0.01% FOR -80
8DPSK(3Mbps)
Maximum input level GFSK(1Mbps) -20dBm
n /4-DQPSK(2Mbps) -20dBm
8DQPSK(3Mbps) -20dBm
Sensitive @PER=30.8% FOR -90
BLE
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4. Electrical and Thermal Characteristics
4.1 Temperature Limit Ratings
Parameter Minimum Maximum Units
Storage Temperature -40 +80 C
Ambient Operating Temperature 0 60 C
Junction Temperature 0 125 C
4.2 General Section
Feature Detailed Description
5.2.1 Antenna Type e On- board PIFA Antenna(WIFI); I-PEX connector(BT)
5.2.2 Operating Voltage o 5V+10%
523 Current Consumption o <300mA@RX
e <1000mMA@TX
524 Form Factor and Interface | ¢ High Speed USB2.0 Interface
4.3 Software
Driver Windows, Linux, Android
Security 64/128-bits WEP, WPA, WPA2
4.4 EEPROM Information
BT
Vendor ID default
Product ID default
WiFi
Worldwide 2.4G/5G
Reg Domain Read from registry; Control by driver
Vendor ID default
Product ID default
4.5 DC Characteristics
Symbol Parameter Min TYPE Max Unit
Vi Input Low Voltage -0.3 VDD3.3*0.25 Vv
ViH Input High Voltage VDD3.3*0.625 VDD3.3+0.3 V
VoL Output Low Voltage -0.3 0.4 \%
Von Output High Voltage VDD3.3-0.4 VDD3.3+0.3 V
PAGE 9 OF 18 Version 1.6
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4.6 Power consumption
mode i MAX {4 | B#A) S8 30 MAX {8
2.4G 5G 2.4G 5G
power | AL o | TX | 470mA | 570mA | 700mA | 940mA
consy | A B | M TR [ 150mA | 160mA | 250mA | 260mA
mption | HA<H [ SOmA 200mA
)
Idle Mode
CBEJA S A 5 ) 160mA
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5. Mechanical Dimensions

80
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CONT1: BT RF
NN
DIM Tolerance
(MM) (MM)
0-5 +0.15
5-10 +0.30
10-50 +0.50
50-100 +0.60
Pin | Symbol Remark /0
1 5V VDD 5V I
2 5V VDD 5V I
3 GND GND R
4| uss- pp USB Communication signal USB-DP /0
5 USB -DM USB Communication signal USB-DM e
6 | GND GND R
7 WOWLAN Wake on Wireless LAN [9)
(A T0KHPAF3.3V ER) , KETFER
8 | GND GND -
9 BT-WAKE —HOST BT wake up host (Pyf710KHIFRFI33V D o 6 d P4 2 0
10 RESET Reset controlled by main SOC (PNA IOKHFHFI3.3V EH) |, KHEFH I
K
11 | NC - R
12 | NC - R
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6. Component preparation
Part List
YRl 2 #x/ Type AR B 5 B/ Manufacturer
= 4=
ndfe/ Crystal i 52 I 45 CREC/ i 5 HARMONY
oscillator
FiPH/ Resistance R Walsin /[H B Yageo
WIFI &R/ /1C MTK
H1%%/ Capacitance Murata (FfHD /#8Fl Walsin/[EE Yageo
M/ Inductance Murata (FFH) /&F 387 CHILISIN
E il i /PCB B B FE FUZHIXTANG/FHEH KEXTANG
ML 88/1C HEHT R Walsin
F#IEE (DC-DC) FITI
SMT connector e R/ Bad /B
7. Interface Timing Specification
3.3V
3.3V Power
T2 > 3.3V
RESET RESET / I
T1: max. 3.5ms
T2>8Ms | reseT must be asserted after 3.3V ready)
Version 1.6

PAGE 12 OF 18



GSD PRODUCTS SPECIFICATION
WCT5GM2511

8. Package

l WIF DREH BN 425

Mt
00000000 | e
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ANGRFH

AR RSE: 340X253X200mmmm
—FE . WIFL Bidh270H
AHBCHI R 2270 H

PAGE 13 OF 18 Version 1.6



GSD PRODUCTS SPECIFICATION
WCT5GM2511

9 :Schematic diagram
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10. Product Picture
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MAC 1D by
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11, SMT connector

|
Pt

SPECIFICATIONS

Current Rating: 1A AC,DC

Voltage Rating: 150V AC,DC
Temperature Range: —25°C ~ +85°C
Contact Resistance: 30mQ Max.

B0.15

(DF16/AWB) PCB
LAYOUT

Electrical properties

Insulation Resistance: 500MQ Min.
, ding—Voltage:—500 inute
| Pin Material: Brass/Gold flash 1u
Solder Tabs: Brass/Gold flash
~
_09P~20P L eterot_tep-otom—
5 Color: Natural(Beige)
] °
A0.20 2 S
- H
—f—{—1.2540.10 —}j—0.30+0.10 2
'EETEE o |—}-2.00£0.10 |~ 2-40£0.10 o
I [ 1 1 ) T | 3
= 'e]
E | s [ o . g
= F£(.15 il g
S 3 Ordering Information & Dimensions
~ Dimensions
I I Ei PART NO. S B C D F
04P~08P T [ A1253WRA=S—02P 1.25 | 7.45 | 3.81 | 3.13 | 2.43 .25
3 = —Hi~ 0.70+0.05 AT253WRA—S—03P 2.50 | 870 | 5.06 | 4.38 | 3.68 .25
@ 9 S 1.2540.05 — A1253WRA—S—04P 375 | 995 | 6.31 | 5.63 | 4.93 .50
K B£0.25 S b o A%0.10— A1253WRA—S—05P 5.00 | 11.20 | 7.56 .88 | 6.18 | 350,
E] c § @ ’ A1253WRA—S—06P 6.25 | 12.45 | 8.8 13 | 7.43 | 350
) i N d AT1253WRA=S—07P 7.50 | 13.70 | 10.06 38 | 8.68 .50
; Circut 1 M I 7 P.C.B. LAYOUT [a: —08P 875 | 14.95 | 11.31 [ 10.63 | 9.93 | 3.50 ]
_——— [AT —09P 0.00 | 16.20 | 12.56 | 11.88 | 11.18 | 5.00
L [AT —10P 1.25 | 17.45 | 13.81 | 13.13 | 12.43 | 5.00
i o ﬁ —11P 50 870 | 1506 4 38 368 500
[ Al —12P 375 .95 | 16.31 | 15.63 | 14.93 | 5.00
c [AT: =513 5.00 20 | 17.56 88 | 16.18 | 5.00
A1253WRA—S—14P 6.25 45| 18.8 13 [ 17.43 | 5.00
BEAEEARBAEAEER B A BERE A1253WRA—S—15P 7.50 | 23.70 [ 20.0 .38 | 18.68 | 5.00
A1253WRA—S—20P 3.75 | 29.95 | 26.31 | 25.63 | 24.93 | 5.00
UM i HL T RHEAT R A ]
UNIT | SCALE [SHEET] TITLE:
I ’ 1 i i — aTmw] o oo2omm PITCH
hm— I hm— - hm— YU WArcrR—omi1 1 TFLE,
KAPTON TAPE 02 ULTRA LOW PROFILE,
(FOR PICK AND__/ MLl o3P WITHOUT BOSS
PLACE SYSTEMS) - REV,
A1253WRA—S—XP I A2
0 | 9 | 8 1 | 6 5 4 | 3 | 2 | 1
REV. | DESCRIPTION | DATE
aJ0 o visiov | ooz

— B
— 1. Current rating:1A AC\DC (AWG #26) 3 003 e LCP 1
— 2. Voltage rating: 200V AC\DC 2 002 % i 1F B | Nk B4 lu” |
3. Temperature range: —25C to 85°C - - —
1. sistace: Initial value/? 1 001 B4 2 B
5 tance: 100MQ min FF e ] i & b L
6 e 1000V AN b B A
i woE t JENERAI RANCES P TR
0X #0206 3 sqr " HINFUER ELECTORN CO.LTD
03X 012 "
ns 85 - 00259 0.00% £0.08 XX E0E fow [ rd SHEET| PROD. NAME
—_ ponding issued by | stze DRAWING NO. [ jon | PART NO. 80202-XX33-1X01
m Not the material in a list, and validity.
MM | A4 [1 DFI6-nAVBL—GF-P
0 T 9 T 8 T 7 | 6 L3 B T 4 T 3 | 2 T 1
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Appendix 1 : I-PEX Connector

REV. MODIFICATION DaTE RN
A INITIAL RELEASE 2012.03.1% coco
ECN-2013010 2013.07.18 ANDY
3.0
2.6 % | HALOGEN FREE )| [ LEAD FREE
0.6 oy 2.2
P <
-—A
NOTES
N L) 1. MATERIAL
HOUSING: HiGH TEMPERATURE THERMOPLASTIC ULS4V—-0 COLOR NATURAL
) o ':‘ N CENTER CONTACT: COPPER ALLOY,t-0.15mm
- 7 ol 1 GROUND CONTACT: COPPER ALLOY,1=0.15mm
2. FINISH
— J CENTER CONTACT: Au PLATING ON CONTACT AREA
a 50u" MIN. MICKEL UNDER—PLATING OVER ALL
-z QQ GROUND CONTACT: Au OR Ag PLATING ON CONTACT AREA
w3 NICKEL UNDER—PLATING OVER ALL
o 3. MSL LEVEL:
MSL{MOISTURE SENSITWVITY LEVELS)=1
4 PART NO. @ RMVR N-333 X X-TP00
125 @ @2a@
Z @HOUSING COLOR—
0.35 N: NATURAL
@CENTER CONTACT PLATING—
140.05 0: GOLD FLASH
Cut out Prohibition Area = 3 Au 4"
4: Ay 150"
5 Au 3ou"
32 - (DHEROUND CONTACT PLATING—
Better: Bontact 0: GOLD FLASH
enter Contac 1: Ag 100u"
= / % S ol & 3 ig 30"
=] = Sls
3 B 58
. SEEEE
F
1.940.05
420.05 ] AN .
CGround J Housing
Contact
, | 0.05 PROD. SPEC.
COMME] FOOTPRINT PATTER, 0 2:0-" - DIMENSION N mm [Inch] S;—RMVEKL.’

RRGOSY RESEARCH INC.

TOLERANCE UNLESS | PHG. SPeC,
OTHERWISE SPECIFIED PK—RMVRXL1

Section A=A = O R BSON e Micro Coaxial Connector Receptocle Vertical type
X£0.35 | X £ 1 20130718
WXE0.25 i K. TONY. FIE MO, K /A oW we RMVEN=333XX-TF00
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DUT information

Function block diagram

Tx0/Rx0
XX Antenna0

Interface Signals

Tx1/Rx1

Antenna1

Basic RF Testing

Equipment

1. Notebook/Desktop
2. QA test

3. 1Qxel/lQview

Test Environment
IQxel/lIQview

| aview

Notebook
IDesktop

(USB/SDIO/PCIE/LAN/RS232
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1.EVM & Transmitter Power

1.1 EVM

Purpose
The test is to measure the EVM of the DUT.

1.2 Transmitter Power

Purpose
The test is to measure the Device Under Test (DUT) transmitter maximum output power.

1.3 Transmit Center Frequency Tolerance

Purpose
To verify the transmitter (DUT) central frequency offset is within the specified limits.

Tx Performance

11b mode (2.4G)
EVM test results

ANTO( K% 0) ANT1(R& 1) Pass
Mode Rate e
Ch 1 Ch6 Ch 11 Ch 1 Cho6 Ch 11 Criteria
1Mbps o S —
11b 2Mbps — — —
CCK | 55Mbps _ — —
11Mbps -21.9 -22.0 221 -21.9 -22.0 221 <-10dB

Transmitter power test results

ANTO(K £ 0) ANT1(R%: 1) Pass

Mode Rate .
Ch1 Ch6 Ch 11 Ch1 Ché6 Ch 11 Criteria
1Mbps —_— - _
11b 2Mbps S -
CCK | 55Mbps | —— _ _
11Mbps 16.5 16.6 16.6 17.0 17.1 17.2 16+2 dBm

Transmit Center Frequency Tolerance Test Result

Mode Rate e .
Ch 1 Ché6 Ch 11 Ch1 Cho6 Ch 11 Criteria
1Mbps o S —
11b 2Mbps — — —
+10 PP
CCK | 55Mbps S — —_— "
11Mbps -1.5 -1.4 -1.3 -0.5 -1.3 -1.2

5
=
S
=
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11g mode(2.4G)
EVM test results

Mode Rate ANTO(K £ 0) ANT1(RZ 1) Pass
Ch1 Cho6 Ch 11 Ch1 Cho Ch 11 Criteria
6 Mbps -
9 Mbps -
12 Mbps _—

11g 18 Mbps —_

OFDM | 24 Mbps —

36 Mbps -

48 Mbps

54 Mbps -38.4 -38.2 -37.3 -38.1 -38.6 -37.5 <-25dB

Transmitter power test results

ANTO(K %k 0) ANT1(RZ: 1) Pass
Ch1 Choé Ch 11 Ch1 Choé Ch 11 Criteria

Mode Rate

6 Mbps  —

9 Mbps  —

12 Mbps —_—

11g 18 Mbps —_

OFDM | 24 Mbps —

36 Mbps  —

48 Mbps  —

54 Mbps 14.6 14.7 14.8 14.9 14.9 14.9 14+£2 dBm

Transmit Center Frequency Tolerance Test Result

ANTO(K %k 0) ANT1(RZE 1) Pass
Ch1 Ché Ch 11 Ch1 Ché Ch 11 Criteria

Mode Rate

6 Mbps  —

9 Mbps  —

12 Mbps —_—

11g 18 Mbps —_

OFDM | 24 Mbps —

36 Mbps  —

48 Mbps  —

54 Mbps | -0.4 -0.8 1.2 -0.8 -0.4 -0.9 +10 ppm

=
=
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11n 20MHz mode(2.4G)
EVM test results

ANTO(K %k 0) ANT1(RZE 1) Pass

Mode | Rate |™ch1 [ Ché | Ch11 | Ch1 | Ch6 | Chi1 | Criteria

MCSO0 —_—

MCS1 -

MCS2 -

11n MCS3 —

HT20 MCS4 -

MCS5 —_—

MCS6 -

MCS7 -37.1 -36.5 -36.9 -36.2 -36.1 -36.6 <-28dB

Transmitter power test results

ANTO( K% 0) ANT1(RZ 1) Pass

Mode | Rate  ™Gh1 [ ché | Ch11 | Ch1 | ché | chi1 | Criteria

MCSO0 —_—

MCS1 -

MCS2 -

11n MCS3 —

HT20 MCS4 S

MCS5 —_—

MCS6 -

MCS7 14.0 14.1 14.1 14.4 14.3 14.3 13+2 dBm

Transmit Center Frequency Tolerance Test Result

ANTO( K% 0) ANT1(RZ 1) Pass

Mode | Rate  ™Gh1 [ ché | Ch11 | Ch1 | ché | chi1 | Criteria

MCSO0 —_—

MCS1 -

MCS2 -

11n MCS3 —

HT20 MCS4 -

MCS5 —_—

MCS6 -

MCS7 -0.9 -0.9 -1.2 -0.4 -1.4 -0.3 +10 PPm
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11n 40MHz mode(2.4G)
EVM test results

Mode

Rate

ANTO( K2k 0)

ANT1 (K2 1)

Ch 3

Ch7

Ch9

Ch 3

Ch7

Ch9

Pass
Criteria

11n
HT40

MCSO0

MCS1

MCS2

MCS3

MCS4

MCS5

MCS6

MCS7

-37.4

-37.7

-36.6

-38.0

-37.3

-36.1

<-28dB

Transmitter power test results

Mode

Rate

ANTO(K 2k 0)

ANT1(K%; 1)

Ch3

Ch7

Ch9

Ch3

Ch7

Ch9

Pass
Criteria

11n
HT40

MCSO0

MCS1

MCS2

MCS3

MCS4

MCS5

MCS6

MCS7

13.2

13.3

13.3

13.8

13.9

13.8

13+2 dBm

Transmit Center Frequency Tolerance Test Result

Mode

Rate

ANTO(K 2k 0)

ANT1(K%; 1)

Ch 3

Ch7

Ch9

Ch 3

Ch7

Ch9

Pass
Criteria

11n
HT40

MCSO0

MCS1

MCS2

MCS3

MCS4

MCS5

MCS6

MCS7

-0.4

-1.1

+10 PPm

5
o
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11a mode(5G)
EVM test results

ANTO(K £k 0)

ANT1(K %k 1)

Mode Rate

Ch36 | Ch100 | Ch 161

Ch 36

Ch 100

Ch 161

Pass
Criteria

6 Mbps

9 Mbps

12 Mbps

11a 18 Mbps

OFDM

24 Mbps

36 Mbps

48 Mbps

54 Mbps -35.3 -37.4 -36.0

-35.8

-37.3

-37.1

<-25dB

Transmitter power test results

ANTO( %2 0)

ANT1 (K2 1)

Mode Rate

Ch36 | Ch100 | Ch 161

Ch 36

Ch 100

Ch 161

Pass
Criteria

6 Mbps

9 Mbps

12 Mbps

18 Mbps

11a

OFDM | 24 Mbps

36 Mbps

48 Mbps

54 Mbps 14.3 14.5 14.3

14.0

14.8

14.9

14+£2 dBm

Transmit Center Frequency Tolerance Test Result

ANTO(K 2k 0)

ANT1(K%; 1)

Mode Rate

Ch36 | Ch100 | Ch 161

Ch 36

Ch 100

Ch 161

Pass
Criteria

6 Mbps

9 Mbps

12 Mbps

18 Mbps

11a

OFDM | 24 Mbps

36 Mbps

48 Mbps

54 Mbps -1.4 -1.5

-1.6

-1.8

+10 PPm

5°d$
=
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11n 20MHz mode(5G)
EVM test results

ANTO(K %k 0) ANT1(RZE 1) Pass

Mode | Rate |"G136 [ ch100 | Ch161 | Ch36 | Ch100 | Ch161 | Criteria

MCSO0 —_—

MCS1 -

MCS2 -

11n MCS3 —

HT20 MCS4 -

MCS5 —_—

MCS6 -

MCS7 -34.5 -35.1 -35.2 -34.8 -36.0 -35.6 <-28dB

Transmitter power test results

ANTO( K% 0) ANT1(RZ 1) Pass

Mode | Rate 175136 [ ch100 | Ch161 | Ch36 | Ch100 | Ch161 | Criteria

MCSO0 —_—

MCS1 -

MCS2 -

11n MCS3 —

HT20 MCS4 -

MCS5 —_—

MCS6 -

MCS7 13.1 13.3 13.3 13.1 13.8 13.7 13+2 dBm

Transmit Center Frequency Tolerance Test Result

ANTO( K% 0) ANT1(RZ 1) Pass

Mode | Rate 175136 | ch100 | Ch161 | Ch36 | Ch100 | Ch161 | Criteria

MCSO0 —_—

MCS1 -

MCS2 -

11n MCS3 —

HT20 MCS4 -

MCS5 —_—

MCS6 -

MCS7 2.2 2.2 -1.8 -1.5 -1.8 -1.3 +10 PPm

5
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11n 40MHz mode(5G)
EVM test results

Mode

Rate

ANTO( K2k 0)

ANT1 (K2 1)

Ch 38

Ch 102

Ch 159

Ch 38

Ch 102

Ch 159

Pass
Criteria

11n
HT40

MCSO0

MCS1

MCS2

MCS3

MCS4

MCS5

MCS6

MCS7

-34.8

-35.9

-35.5

-36.4

-37.0

-36.3

<-28dB

Transmitter power test results

Mode

Rate

ANTO(K 2k 0)

ANT1(K%; 1)

Ch 38

Ch 102

Ch 159

Ch 38

Ch 102

Ch 159

Pass
Criteria

11n
HT40

MCSO0

MCS1

MCS2

MCS3

MCS4

MCS5

MCS6

MCS7

13.0

13.3

12.9

12.7

13.3

13.1

13+2 dBm

Transmit Center Frequency Tolerance Test Result

Mode

Rate

ANTO(K 2k 0)

ANT1(K%; 1)

Ch 38

Ch 102

Ch 159

Ch 38

Ch 102

Ch 159

Pass
Criteria

11n
HT40

MCSO0

MCS1

MCS2

MCS3

MCS4

MCS5

MCS6

MCS7

-1.4

-1.6

-1.6

-0.7

-1.2

+10 PPm

=
=
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11ac  20MHz mode(5G)

EVM test results
ANTO(KZk 0) ANT1(RZE 1) Pass
M R o
ode at 136 [ Ch100 | Ch161 | Ch36 | Ch100 | Ch161 | Criteria
11ac MCSO _
HT20 MCS8 -34.2 -35.0 -35.9 -34.8 -36.2 -36.1 <-30dB
Transmitter power test results
ANTO(K %k 0) ANT1(RZ: 1) Pass
Mode | Rate =~ e T 1100 | Ch 161 | Ch36 | Ch100 | Ch 161 | Criteria
11ac MCSO _
HT20 MCS8 12.5 12.7 12.6 12.3 12.6 12.6 11+2 dBm
Transmit Center Frequency Tolerance Test Result
ANTO(K % 0) ANT1(RZE 1) Pass
Mode | Rate - e T 1100 | Ch 161 | Ch36 | Ch 100 | Ch 161 | Criteria
11ac MCSO _
HT20 MCS8 2.3 -14 -14 -14 -1.9 -1.2 +10 PPm
11ac 40MHz mode(5G)
EVM test results
ANTO(K %k 0) ANT1(RZE 1) Pass
M R o
ode ate 138 [Ch102 | Ch159 | Ch38 | Ch102 | Ch159 | Criteria
11ac MCSS _
HT40 MCS9 -35.0 -36.3 -35.3 -35.8 -37.0 37.2 <-32dB
Transmitter power test results
Mode Rate ANTO(K £k 0) ANT1 (K2 1) Pass
Ch38 | Ch102 | Ch159 | Ch38 | Ch102 | Ch 159 Criteria
11ac MCSS _
HT40 MCS9 12.4 12.9 12.3 12.2 12.6 12.4 11+2 dBm
Transmit Center Frequency Tolerance Test Result
Mode Rate ANTO(KZE 0) ANT1(KZE 1) Pass
Ch38 | Ch102 | Ch159 | Ch38 | Ch102 | Ch 159 Criteria
11ac MCS8 _—
HT40 MCS9 22 -1.6 3.1 -14 -0.7 -0.6 +10 PPm
Fiom JLiem
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11ac  80MHz mode(5G)

EVM test results
ANTO(KZk 0) ANT1(RZE 1) Pass
M R e
ode at 142 [Ch106 | Ch155 | Ch42 | Ch106 | Ch155 | Criteria
11ac MCSO _
HT80 MCS9 -35.8 -35.2 -35.3 -36.1 -36.4 -36.3 <-32dB
Transmitter power test results
Mod Rat ANTO(K %k 0) ANT1(RZE 1) Pass
ode a® " Ch42 [ ch106 | Ch155 | Ch42 | Ch106 | Ch 155 | Criteria
11ac MCSO _
HT80 MCS9 12.6 12.8 12.3 12.2 12.6 12.4 11+£2 dBm
Transmit Center Frequency Tolerance Test Result
Mode Rate ANTO(K % 0) ANT1(RZE 1) Pass
Ch42 | Ch106 | Ch155 | Ch42 | Ch106 | Ch 155 Criteria
11ac MCSO _
HT80 MCS9 2.8 2.7 2.6 -1.3 -1.3 -1.7 +10 PPm
1.4 Receiver Sensitivity
Purpose
To verify receiver minimum input level of the DUT.
11b mode (2.4G)
ANTO(K 2 0) ANT1(KZE 1) Pass
Mode | Rate =~ = T~ 6 [ ch11 | Chi Ch6 | Ch11 Criteria
1Mbps - -
11b 2Mbps — —
CCK 5.5Mbps _ —_
11Mbps 91 -90.5 -90.5 -90 -90 -90 = -76dBm
11g mode (2.4G)
ANTO(K %k 0) ANT1(RZE 1) Pass
Mode | Rate - =T~ & Tch11 | Chi Ch6 | Ch11 Criteria
6 Mbps —_ —_
9 Mbps —_ —_
12 Mbps —_ —_
11g 18 Mbps — —
OFDM | 24 Mbps — —
36 Mbps —_ —_
48 Mbps - -
54 Mbps | -78.5 278 278 -77.5 -77.5 -77.5 = -65dBm
FBum JLtiem
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11n 20MHz(2.4G)

Mode

Rate

ANTO( 2k 0)

ANT1(RZ 1)

Ch1

Ch 6

Ch 11

Ch 1

Ch6

Ch 11

Pass
Criteria

11N
HT20

MCSO0

MCS1

MCS2

MCS3

MCS4

MCS5

MCS6

MCS7

-76.5

-76.5

= -64dBm

11n 40MHz(2.4G)

Mode

Rate

ANTO( % 0)

ANT1(FZ; 1)

Ch 3

Ch7

Ch9

Ch 3

Ch7

Ch9

Pass
Criteria

11N
HT40

MCSO0

MCS1

MCS2

MCS3

MCS4

MCS5

MCS6

MCS7

-73.5

= -61dBm

11a mode (5G)

Mode

Rate

ANTO( %k 0)

ANT1(FZ; 1)

Ch 36

Ch 100

Ch 161

Ch 36

Ch 100

Ch 161

Pass
Criteria

11a
OFDM

6 Mbps

9 Mbps

12 Mbps

18 Mbps

24 Mbps

36 Mbps

48 Mbps

54 Mbps

-717.5

-717.5

-717.5

-77.5

= -65dBm

E SN
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11n 20MHz(5G)

Mode Rate ANTO(K %k 0) ANT1(RZE 1) Pass
Ch36 | Ch100 |[Ch161| Ch36 | Ch100 | Ch 161 Criteria
MCS0 — —
MCS1 - -
MCS2 — —_
11N MCS3 — —
HT20 MCS4 - -
MCS5 _ _
MCS6 —_ —_
MCS7 | -75.5 -76 -75.5 -76 -76 -75.5 = -64dBm
11n 40MHz(5G)
ANTO(KZk O ANT1(RZk 1 Pass
Mode | Rate = s Ch(102 )Ch 159 | Ch 38 Ch(102 )Ch 159 | Criteria
MCSO0 _ _
MCS1 _ _
MCS2  — —_—
11N MCS3 — —
HT40 | Mmcs4 — —
MCS5 _ _
MCS6 _ _
MCS7 | -72.5 73 72,5 73 73 73 = -61dBm
11ac HT20 mode (5G)
Mode Rate ANTO(K % 0) ANT1(RZE 1) cP_as§
Ch36 | Ch100 | Ch 161 | Ch36 | Ch 100 | Ch 161 riteria
11ac HT20 MCSO0 -
REFE
PER= 10 | MCS8 -70.5 71 -70.5 71 71 71 =-59dBm
Fzm dia T
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11ac HT40 mode (5G)

ANTO( %4 0) ANTA1 (R4 1) Pass
Mode Rate Criteria
Ch38 | Ch102 | Ch159 | Ch38 | Ch102 | Ch159
11ac HT40 MCSO0 -
RER -
PER=10v | MCS9 | 665 | 665 | -66.5 | -665 | -665 | -66.5 | =-54dBm
11ac HT80 mode (5G)
ANTO(K2: 0) ANT1(F 4k 1) Pass
Mode Rate Criteria
Ch42 | Ch106 | Ch155 | Ch42 | Ch106 | Ch 155
11ac HT80 MCSO0 -
REE -
PER=10% MCS9 -63 -63 -62.5 -63 -63 -63 =-51dBm
1.5 The TX average current test results(mA) Rfics
Mode mA
CCK 1Mbps 250
2.4G HT20 MCS8(XX) 420
HT40 MCS8(XV) 330
HT20 MCS8(XV) 420
5G
HT40 MCS8(X) 400
1.6 The RX average current test results(mA) Rfidsx
Mode mA
5G 11AC80 MCS9 110
1471 14 7




This is a module device, when it was installed to the host device, the host device
should be labeled with“ Contains FCC ID:ARS-WCT5GM2511”or “Contains IC:
9190A-WCT5GM2511”

This device complies with part 15 of the FCC Rules. Operation is subject to the
following two conditions: (1) This device may not cause harmful interference, and

(2) this device must accept any interference received, including interference that

may cause undesired operation.

FCC CAUTION

Changes or modifications not expressly approved by the party responsible for

compliance could void the user’s authority to operate the equipment.

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

antenna or transmitter.

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

uncontrolled environment and meets the FCC radio frequency (RF) Exposure

least 20cm or more away from person’s body.

Guidelines. This equipment should be installed and operated keeping the radiator at

[for ISED(IC)]

This device contains licence-exempt transmitters/receivers that comply with
Innovation, Science and Economic Development Canada’s license-exempt RSSs.
Operation is subject to the following two conditions:

(1) This device may not cause interference

(2) This device must accept any interference, including interference that may cause
undesired operation of the device.

L’ émetterur/récepteur exempt de licence contenu dans le present appareil est

conforme aus CNR d’Innovation, Science et Développement économique Canada




applicables aux apparerils radio exempts de licence. L’exploitation est autorisée aux
deux conditions suivantes :

1) L’appareil ne doit pas produire de brouillage;

2) L’appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage

est susceptible d’en compromettre le fonctionnement.

for indoor use only (5150-5250MHz)

Pour usage intérieur seulement (5150-5250MHz)

This equipment complies with ISED radiation exposure limits set forth for an
uncontrolled environment and meets RSS-102 of the ISED radio frequency (RF)
Exposure rules. This equipment should be installed and operated keeping the

radiator at least 20cm or more away from person’s body.

Cet équipement est conforme aux limites d’exposition aux rayonnements énoncées
pour un environnement non contrélé et respecte les régles d’exposition aux
fréquences radioélectriques (RF) CNR-102 de I'ISDE. Cet équipement doit étre
installé et utilisé en gardant une distance de 20 cm ou plus entre le radiateur et le

corps humain.

[for FCC]
Compliance with FCC requirement 15.407(c)

Data transmission is always initiated by software, which is the passed down
through the MAC, through the digital and analog baseband, and finally to the RF
chip. Several special packets are initiated by the MAC. These are the only ways the
digital baseband portion will turn on the RF transmitter, which it then turns off at
the end of the packet. Therefore, the transmitter will be on only while one of the
aforementioned packets is being transmitted. In other words, this device

automatically discontinue transmission in case of either absence of information to

transmit or operational failure.

[for ISED(IC)]

Data transmission is always initiated by software, which is the passed down through
the MAC, through the digital and analog baseband, and finally to the RF chip.




Several special packets are initiated by the MAC. These are the only ways the digital
baseband portion will turn on the RF transmitter, which it then turns off at the end of
the packet. Therefore, the transmitter will be on only while one of the
aforementioned packets is being transmitted. In other words, this device
automatically discontinue transmission in case of either absence of information to

transmit or operational failure.

La transmission des données est toujours initiée par le logiciel, puis les données
sont transmises par l'intermédiaire du MAC, par la bande de base numérique et
analogique et, enfin, a la puce RF. Plusieurs paquets spéciaux sont initiés par le
MAC. Ce sont les seuls moyens pour qu'une partie de la bande de base numérique
active I'émetteur RF, puis désactive celui-ci a la fin du paquet. En conséquence,
I'émetteur reste uniquement activé lors de la transmission d'un des paquets
susmentionnés. En d'autres termes, ce dispositif interrompt automatiquement toute

transmission en cas d'absence d'information a transmettre ou de défaillance.

[§15.105 Information to the user.]

For a Class B digital device or peripheral, the instructions furnished the user shall
include the following or similar statement, placed in a prominent location in the text

of the manual:

NOTE: This equipment has been tested and found to comply with the limits for a
Class B digital device, pursuant to part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against harmful interference in a
residential installation. This equipment generates, uses and can radiate radio
frequency energy and, if not installed and used in accordance with the instructions,
may cause 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 user is encouraged to

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

—Reorient or relocate the receiving antenna.

—Increase the separation between the equipment and receiver.

—Connect the equipment into an outlet on a circuit different from that to which the




receiver is connected.

—Consult the dealer or an experienced radio/TV technician for help.

Cet appareil numérique de la classe B est conforme a la norme NMB-003 du Canada.






