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1. Introduction

WF-Q379-USA1 module design is based on Qualcomm 9379-7 solution, The QCA9379-7 is a

highly integrated single chip which has built in a 2x2 dual-band wireless LAN radio. The Module is a
highly integrated MAC/BBP and 2.4/5GHz PA/LNA single chip which supports a 866.7Mbps PHY rate.
The Module is designed to support standard-based features in the areas of security, quality of service,
and international regulations, giving end users the greatest performance anytime and in any
circumstance. This documentation describes the engineering requirements specification.

1.1 RF module Overview

The general HW architecture for the module is shown in Figure 1. This WLAN Module design is based
on Qualcomm QCA9379-7. It is a highly integrated single-chip MIMO(Multiple In Multiple Out) Wireless
LAN (WLAN) network interface controller complying with the 802.11 specification and Bluetooth over
USB interface. It combines a MAC, a 2T2R capable baseband, and RF in a single chip. An intelligent
Wi-Fi coexistence algorithm is implemented to provide the best harmonized Wi-Fi radio performance.
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Figure 1 WF-Q379-USA1 Block Diagram
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1.2 Specification reference

This specification is based on additional references listed below.

_IEEE Std. 802.11a
_IEEE Std. 802.11b
_IEEE Std. 802.11¢g
_IEEE Std. 802.11n
_IEEE Std. 802.11ac

1.3 System Functions

Tablel: General Specification as below:

Main Chipset

Qualcomm QCA9379-7

Operating Frequency

2.4G/5G

WiFi Standard

802.11a/b/g/n/ac (2x2)

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

11a/g: BPSK, QPSK, 16QAM, 64QAM and OFDM

11n: BPSK, QPSK, 16QAM, 64QAM and OFDM

11ac: BPSK, QPSK, 16QAM, 64QAM,256QAM and OFDM
Data rates 11b: 1, 2, 5.5 and 11Mbps

11a/g: 6,9, 12, 18, 24, 36, 48 and 54 Mbps
11n: MCSO0~15, up to 300Mbps
1lac: MCS0~9, Nss=2, up to 866.7Mbps

Form factor

32pins,

Host Interface

USB 2.0 for WLAN

PCB Stack 6-layers design

Dimension Typical, 18mm x 27mm x 3mm
Antenna External Antennas Design
Operation Temperature 0C to+70C

Storage Temperature -15°C to +45C

Operation Voltage

3.3V +/-10%
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2. Mechanical Specification

2.1 Mechanical Outline Drawing
Typical Dimension (W x L x H): 18.0mm x 27.0mm x 3.0mm

General tolerance: £0.15mm
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Pin Define Description Pin Define Description
1 NC NC 17 NC NC
2 NC NC 18 GND Ground
3 NC NC 19 WL_RFO Wi-Fi RF port0, connect
to external antenna
4 NC NC 20 GND Ground
5 GND Ground 21 GND Ground
6 WL_USB_DP WLAN USB2.0 DP Signal 22 WL_RF1 Wi-Fi RF portl, connect
to external antenna
7 WL USB DM WLAN USB2.0 DM Signal 23 GND Ground
8 GND Ground 24 GND Ground
9 NC NC 25 GND Ground
10 NC NC 26 QOW(GPIO General GPIO single.
35)
11 GND Ground 27 BT_EN Bluetooth enable, active
high
12 BT_RF BT RF Output, connect to 28 WLAN_EN WLAN enable, active
external antenna high
13 GND Ground 29 GND Ground
14 | BT_WAKE_HOST | Bluetooth wakeup the host, 30 vDD_3.3V 3.3V input
(GPIO24) active high
15 | HOST_WAKE_BT | Host wakeup Bluetooth 31 3D_SYNC | Frame sync signals from
(GPIO33) through UART, active low (GPI10O34) TV to sync with 3D glass
via Bluetooth
16 NC NC 32 GND Ground
2.3 Product Picture
2.4
JUI7.820.0317
WF-Q379-USAl
78DDD9657AEA
TOP VIEW BOTTOM VIEW
£ EIUEBA:
1. AEMENARF PCB E5;
2. WEHEP L A
3. HBIENNEBRIRE;
4. BEMENRN SMT BRELEH;
5. S EHE P R LB B
M ZEBERAR
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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:

Iltems Contents
Specification IEEE802.11g & IEEE802.11a
Mode BPSK, QPSK, 16QAM, 64QAM and OFDM
CENI CHi36 1o gﬂigs@@lﬁa
Data rate 6,9, 12, 18, 24, 36, 48, 54Mbps
TX Characteristics Min. Typ. Max. Unit Remark
1. Power Levels
1) 16.5dBm Target (For Each antenna port
) ot /6Mbpg~251Mbps pory 145 16.5 185 dBm
2) 16dBm Target (For Each antenna port
) @ 11 36M9bps( et 14 16 18 dBm
3) 15.5dBm Target (For Each antenna port
) & 119 48Mbgs ( B 13.5 15.5 17.5 dBm
4) 14.5dBm Target (For Each antenna port
) @ 1lg 54Mbgs ( ) 12.5 14.5 16.5 dBm
5) 15.5dBm Target (For Each antenna port
) & a/6Mbpg~3é;Mbps por) 135 155 175 dBm
6) 14.5dBm Target (For Each antenna port
) & e 48Mbgs ( pent) 12.5 14.5 16.5 dBm
7) 13.5dBm Target (For Each antenna port
) 5 i 54Mbgs ( pent) 11.5 13.5 15.5 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 -25 - 25 ppm
2) IEEE8B02.11a -30 30 ppm
RX Characteristics Min. Typ. Max. Unit
5. Minimum Input Level Sensitivity(each chain)
1) 6Mbps (PER =10%) - - -82 dBm
2) 9Mbps (PER =10%) - - -81 dBm
3) 12Mbps (PER =10%) - - -79 dBm
4) 18Mbps (PER =10%) - - 77 dBm

)| Z BB R F]
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5) 24Mbps (PER =10%) - - -74 dBm
6) 36Mbps (PER =10%) - - -70 dBm
7) 48Mbps (PER =10%) - - -66 dBm
8) 54Mbps (PER =10%) - - -65 dBm
6. Maximum Input Level (PER =10%)
1) IEEE802.11g -20 - - dBm
2) IEEE802.11a -30 dBm
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~1glME)ps pory 15.5 17.5 195 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 - - -10 dB
2) 2Mbps - - -10 dB
3) 5.5Mbps - - -10 dB
4) 11Mbps - -20 -10 dB
4. Frequency Error -25 - 25 ppm
RX Characteristics Min. Typ. Max. Unit
5. Minimum Input Level Sensitivity(each chain)
1) 1Mbps (FER =8%) - -83 -76 dBm
2) 2Mbps (FER =8%) - -80 -76 dBm
3) 5.5Mbps (FER =8%) - -79 -76 dBm
4) 11Mbps (FER =8%) - -76 -76 dBm
6. Maximum Input Level (FER =8%) -10 - - dBm
TN ZERBHZBIR AR
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3.3 IEEE 802.11n HT?20 Section:

ltems Contents
s
Mode BPSK, QPSK, 16QAM, 64QAM and OFDM
Channel CH1to CH13 @ 2.4G
CH36 to CH165 @ 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) 16.5dBm Target (For Each antenna port
) P 2.4G/MCS?O~I\(/ICSZ port 145 16.5 18.5 dBm
2) 16dBm Target (For Each antenna port
: @ 2.4G/|\/Icgss(~|v|cs4 Pord 14 16 18 dBm
3) 15dBm Target (For Each antenna port
: @ i e Pero 13 15 17 dBm
4) 14.5dBm Target (For Each antenna port
) ® S ACIMOSy ( por) 12.5 14.5 16.5 dBm
5) 15.5dBm Target (For Each antenna port
) P 5G/MCSOgM((382 port 135 15.5 17.5 dBm
6) 15dBm Target (For Each antenna port
: @ SG/MCSg3~I\(/IC85 Pero 13 15 17 dBm
7) 14.5dBm Target (For Each antenna port
) ® SCIMCSE ( por) 12.5 14.5 16.5 dBm
8) 13.5dBm Target (For Each antenna port
) P SGIMCST ( por) 11.5 135 155 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 - - -5 dB
2) MCs1 - - -10 dB
3) MCS2 - - -13 dB
4) MCS3 - - -16 dB
5) MCS4 - - -19 dB
6) MCS5 - - -22 dB
7) MCS6 - - -25 dB
8) MCS7 - - -28 dB
4. Frequency Error
1) IEEE802.11n HT20 @ 2.4G -25 - 25 ppm
2) IEEE802.11n HT20 @ 5G -20 - 20 ppm
RX Characteristics Min Typ. Max Unit
5. Minimum Input Level Sensitivity(each chain)
1) MCSO (PER =10%) - - -82 dBm
2) MCS1 (PER =10%) - - -79 dBm
3) MCS2 (PER =10%) - - =77 dBm
4) MCS3 (PER =10%) - - -74 dBm
5) MCS4 (PER =10%) - - -70 dBm
6) MCS5 (PER =10%) - - -66 dBm

PN ZBRBHBRAF
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7) MCS6 (PER =10%) - - -65 dBm
8) MCS7 (PER =10%) - - -64 dBm
6. Maximum Input Level (PER =10%)
1) IEEE802.11n HT20 @ 2.4G -20 - - dBm
2) IEEE802.11n HT20 @ 5G -30 - - dBm
3.4 IEEE 802.11n HT40 Section:
Iltems Contents
Specification IEEE802.11n HT20 @ 2.4G
IEEE802.11n HT20 @ 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 (Calibrated)
1) 15.5dBm Target (For Each antenna port
) 6 2.4G/MCSQO~I\(/IC82 port) 133 15.5 17.5 dBm
2) 15dBm Target (For Each antenna port
: @ e e Pero 13 15 17 dBm
3) 14dBm Target (For Each antenna port
: @ e e 12 14 16 dBm
4) 13.5dBm Target (For Each antenna port
) P 2.4G/MCSg7 ( kR 11.5 13.5 15.5 dBm
5) 14.5dBm Target (For Each antenna port
) @ SG/MCSOQMC(:SZ port) 125 14.5 16.5 dBm
6) 14dBm Target (For Each antenna port
: @ SG/Mcs93~|\(/|CSS e 12 14 16 dBm
7) 13.5dBm Target (For Each antenna port
) P SG/MC86g ( kR 11.5 13.5 15.5 dBm
8) 12.5dBm Target (For Each antenna port
) P SG/MCS7g ( B 10.5 12.5 14.5 dBm
2. Spectrum Mask @ Target Power
1) at fc +/-21MHz - - -20 dBr
2) at fc +/-40MHz - - -28 dBr
3) at fc > +/-60MHz - - -45 dBr
3. Constellation Error(EVM) @ Target Power
1) MCSO - - -5 dB
2) MCS1 - - -10 dB
3) MCS2 - - -13 dB
4) MCS3 - - -16 dB
5) MCS4 - - -19 dB
6) MCS5 - - -22 dB
7) MCS6 - - -25 dB
8) MCS7 - - -28 dB
4. Frequency Error
1) IEEE802.11n HT20 @ 2.4G -25 - 25 ppm
2) IEEE802.11n HT20 @ 5G -20 - 20 ppm
RX Characteristics Min Typ. Max. Unit

PN ZBRBHBRAF
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5. Minimum Input Level Sensitivity(each chain)
1) MCSO (PER =10%) - - -79 dBm
2) MCS1 (PER =10%) - - -76 dBm
3) MCS2 (PER =10%) - - -74 dBm
4) MCS3 (PER =10%) - - -71 dBm
5) MCS4 (PER =10%) - - -67 dBm
6) MCS5 (PER =10%) - - -63 dBm
7) MCS6 (PER =10%) - - -62 dBm
8) MCS7 (PER =10%) - - -61 dBm
6. Maximum Input Level(PER =10%)
1) IEEE802.11n HT20 @ 2.4G -20 - - dBm
2) IEEE802.11n HT20 @ 5G -30 - - dBm
3.5 IEEE 802.11ac Section:
ltems Contents
Specification IEEE802.11ac
Mode BPSK, QPSK, 16QAM, 64QAM ,256QAM and OFDM
CH36 to CH165 VHT20
Channel CH38 to CH163 VHT40

CH42 to CH157 VHT80

Data rate (MCS index)

MCSO0/1/2/3/4/5/6/7/8/9

TX Characteristics Min. Typ. Max. Unit | Remark

1. Power Levels (Calibrated)

b gﬁ?% T@‘gggf’;’ég‘;"h B [0 135 15.5 17.5 dBm
el | - 1
3) g\?:?g?) 1|;?(r:gse>(t3 (For Each antenna port) 125 145 165 dBm
4) 1@3\/5:%?) ﬁ(r%a; (For Each antenna port) 115 135 155 dBm
5) %@2\53:?;(1) 'II;?(r:ggé (For Each antenna port) 105 125 14.5 dBm
8 1@;\'?:522) E‘gggf’;/fégg‘:h SUSTITE B 12.5 14.5 16.5 dBm
T - | - z
8) g\?:?;r(\) ﬁggg (For Each antenna port) 115 135 155 dBm
9) %@2\53:?;(1) 'II;?(r:gg; (For Each antenna port) 105 125 145 dBm
10) gég_?%ﬁgse;(%r Each antenna port) 95 115 135 dBm
11) g\/gﬁ?ﬂ) ﬁ(r:géagt) (For Each antenna port) 85 10.5 125 dBm
12) 13.5dBm Target (For Each antenna port) 11.5 13.5 15.5 dBm

PN ZBRBHBRAF
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@VHT80 MCS0~2

13) 13dBm Target (For Each antenna port

el Pord 1 13 15 dBm
14) 12.5dBm Target (For Each antenna port

)@VHT&)Még6( bRl 10.5 12.5 14.5 dBm
15) 11.5dBm Target (For Each antenna port

) e M(?S7( port) 9.5 11.5 13.5 dBm
16) 10.5dBm Target (For Each antenna port

) SN MCgSS( i 8.5 10.5 12.5 dBm
17) 9.5dBm Target (For Each antenna port

) iTTED M%:ss(a port) 7.5 9.5 115 dBm
2. Spectrum Mask @ Target Power
1) at fc +/-11MHz /20MHZz/30MHz - - -20 dBr
2) at fc +/-21MHz /40MHZz/60MHz - - -28 dBr
3) at fc +/-41MHz /80MHz/120MHz - - -40 dBr
3. Constellation Error(EVM) @ Target Power
1) MCSO - - -5 dB
2) MCS1 - - -10 dB
3) MCS2 - - -13 dB
4) MCS3 - - -16 dB
5) MCS4 - - -19 dB
6) MCS5 - - -22 dB
7) MCS6 - - -25 dB
8) MCS7 - - -27 dB
9) MCS8 -30 dB
10) MCS9 -32 dB
4. Frequency Error -10 - 10 ppm

RX Characteristics Min. Typ. Max. Unit

5. Minimum Input Level Sensitivity(each chain) VHT20 | VHT40 | VHT80
1) MCSO (PER =10%) - - -82 -79 -76 dBm
2) MCS1 (PER =10%) - - -79 -76 -73 dBm
3) MCS2 (PER =10%) - - =77 -74 -71 dBm
4) MCS3 (PER =10%) - - -74 -71 -68 dBm
5) MCS4 (PER =10%) - - -70 -67 -64 dBm
6) MCS5 (PER =10%) - - -66 -63 -60 dBm
7) MCS6 (PER =10%) - - -65 -62 -59 dBm
8) MCS7 (PER =10%) - - -64 -61 -58 dBm
9) MCS8 (PER =10%) - - -59 -56 -53 dBm
10) MCS9 (PER =10%) - - -57 -54 -51 dBm
6. Maximum Input Level(PER = 10%) -30 - - | dBm

PN ZBRBHBRAF
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4. Software Requirements
The driver supports the following operating systems: Linux, Microsoft Windows XP, Vista and Win7.
Mfg. software tool is QDART.

5. Antenna matching
The BT RF , ANTO and ANT1 Pin connect to antenna, please refer to design demand

BIN ANT

%

a). FEHFNRZEE R I & TP, BEHHAI R Zetth 22 R A — Ak

b). PIN12,PIN19FIPIN22 B (IRFH [T, 5 R 2 [AIA & 2R ILTHIBHPTN50 @, BBAF NGB Z, K
R AT e .

c). L1, L2, C1ZH A m RUUCEC I 2 - FE 1 R QB it AR R R HERE S HERR B T E B SRR B AT R 3

6. Key component List
B | sxeepesm 1 SRS R H e &

1 £ i FEL % QCA9379-7 QFN Qualcomm

2 PCB JUI7.820. 0317 &% FR-6,4LAY g
=]
=

3 e TR o SMD2520-48M yas

4 M ILA 1608 HFRL

M) ZEREBIRA R
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7. Packaging Information:
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FCC Statement

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.

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

This equipment 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.

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

Please notice that if the FCC identification number is not visible when the module is

installed inside another 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 FCC ID: 2AFG6-WF-Q379-USA1” any
similar wording

that expresses the same meaning may be used.

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with a minimum distance of
20cm between the radiator & your body. This transmitter must not be co-located or operating
in conjunction with any other antenna or transmitter.

The module is limited to OEM installation ONLY.

The OEM integrator is responsible for ensuring that the end-user has no manual instruction
to remove or install module.

The module is limited to installation in mobile or fixed application.

A separate approval is required for all other operating configurations, including portable
configurations with respect to Part 2.1093 and difference antenna configurations.

There is requirement that the grantee provide guidance to the host manufacturer for
compliance with Part 15B requirements
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2.2 List of applicable FCC rules
Part 15.247 and Part 15.407

2.3 Specific operational use conditions

The module is limited to installation in mobile or fixed application.

A separate approval is required for all other operating configurations, including portable
configurations with respect to Part 2.1093 and difference antenna configurations.

2.4 Limited module procedures
Not applicable as this is not a limited modular.

2.5 Trace antenna designs
Not applicable as there is no trace antenna design in this modular.

2.6 RF exposure considerations

For the end host, the antennas used for this transmitter must be installed to provide a
separation distance of at least 20cm from all persons and must not be collocated or operating
in conjunction with any other antenna or transmitter.

2.7 Antennas

For BT&LE
Ant. Brand P/N Antenna Type Connector Gain (dBi)
1 (@"" TB-SR-41Y Dipole N/A 2.76

For WIFI 2.4G &5G

Ant. Brand Model Name Antenna Type Connector Gain (dBi)

. ﬁ South A o A 3.95(2.4G)
srar

N 3.33(5G)

, ﬁ South A o A 3.95(2.4G)
srar

N 3.33(5G)

2.8 Label and compliance information
Host product manufacturers are required to provide a physical or e-label stating “Contains
FCC ID: 2AFG6-WF-Q379-USAL” with their finished product.

2.9 Information on test modes and additional testing requirements

Test modes should take into consideration different operational conditions for a stand-alone



modular transmitter in a host, as well as for multiple simultaneously transmitting modules or

other transmitters in a host product.

2.10 Additional testing, Part 15 Subpart B disclaimer

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.
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