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General Description

The module of AR9331 is a complete, small form factor 802.11
b/g/n Wi-Fi Solution optimized for low power, low-cost, and highly
integrated AP and consumer electronic devices, the module integrates
all Wi-Fi functionality in a package friendly to low-cost PCB design,
requiring only a few external 3.3V power supply and connection to
antenna.

The module based on the single chip AR9331 which integrates an
802.11n 1x1 MAC/BB/radio with internal PA and LNA. It supports
802.11n operations up to 72 Mbps for 20 MHz and 150 Mbps for 40
MHz channel respectively, and IEEE 802.11b/g data rates.

The module support AP mode and client mode at the same time and
include mass service application software to reduce the research and
design work of customer.

Features

® Chipset: AR9331,MIPS 24K processor operating at up to 400 Mhz.
® [EEE802.11b/g/n, IEEE802.3u MDI / MDIX

® Frequency Band: 2.4~2.4835GHz ISM Band

® DD2 memory up to 512 Mb.(e.g.: HSPS5162GFR-G7C)

® SPI NOR Flash memory up to 64Mb.(e.g.:W25Q64FVSIQG)

® Power Supply: DC:3V3,2A

® 4LAN ports and 1 WAN port

® High-speed UART for console support

® USB 2.0 host/device mode support

® GPIO/LED support

® SPI support.

® ANTENNA: Through I-PEX

® Data rate: 150Mbps (Max.)

® Operation Range: Up to 100 meters in open space

® Humidity (non-condensing): 0%~90% typical

® Temperature Range: Operating -10°C~70°C; Storage -30°C to 80°C
® Dimensions: 40.5mm (L) x 27.5mm (W) x 1.8mm (H)



Radio Receiver Characteristics for 2.4 GHz Operation

Symbol Parameter (onditions | Min | Typ | Max | Unit
Frc Receiver input frequency range | 5MHzcenter | 2412 — | 2472 | GHz
frequency
Nr Receive chain noise figure (max gain) =
LNAI - 2l —
(Tx/Rx shared)
5 Sensili\-'ity“]
CCK, 1 Mbps SeeNoteld | -80 9 — | dBm
CCK 11 Mbps -16 -7 —
OFDM, 6 Mbps -2 B8 —
OFDM, 54 Mbps -b5 74 —
HT20, MCS0, Tstream, I Tx, 1Rx | GoaNotel? | B2 -8 — | dbm
HT20, MCS7, 1 stream, 1 Tx, 1 Rx -04 -/ —
HT40, MCS0, 1stream 1Tx, 1Rx | Qoo Notel?l | 79 -5 — | dBm
HT40, MCS7, 1 stream 1Tx, 1 Rx -1 -64 —
[P1dB | InputldBcompression (min. gain) — - 4 — | dBm
[IP3 | Input third intercept point (min. gain) — — 55 — | dBm
Lygip jopu | Recom mendeﬁ LNA differentialdrive | LNA2 - 0H | — 0
impedance
ER shase I, Q phase error — — 0.15 — 2
ERymp I, Q amplitude error — — 1.0 — db
Ry |Adjacent channel rejection
OFDM, 6 Mbps 10020 ML 16 34 — | db
OFDM, 54 Mbps -l 19 —
HT20, MCS0 1o L —= dB
HT20, MCS7 -2 18 ==
TR,y | Time for power up (from synthesizer) — — 15 — ls




Transmitter Characteristics for 2.4 GHz Operation

Symbol Parameter (onditions | Min | Typ | Max | Unit
fy Transmit oufput frequency ange | SMHzcenter | 2412 | — | 2472 | CHz
frequency
Py |MaskCompliant CCK output power | GeoaNowl!l | — | 195 | — | dbm
Mask Compliant OFDM output power

8011 BPSK o Mbps oo | — | X | — | dim

HT20, MCS0 - 9| -

HT40, MCS0 - | % | -

EVM Compliant OFDM output power

BI2.11g 64 QAM 4 Mbps ool | — | 19 | -
HT20, MCS7 - | 7| - | dm

HTI, MG - b
Py PA gain step GoNold | — | 05 | — | dB
A Accuracy of powerleveling loop | GaNotesbI4l| — | 405 | — | dB
poufog | Recommend diferential PAload | gonge® | — [ 11| — | 0

Impedance
OP1dB Output P1dB (max. gain) MOCH | — | 0 | = | dim
OIP3 | Outputthird orderintercept point (max. | 242CGHz | — | 31 | — | dim
gai|

% Sideband suppression x - | V| - dk
RS Synthesizer reference spur — — | | = | dBe
M |Timeforpowerup (fom synthesizeron)| - — =

PO




Pin Description

Pin No. Name Description

1/3/18/19/36/40 | GND GROUND
2 ANTENNA Customer can select connection point, top or side
4 SPI_MOSI SPI serial interface
5 SPI_CLK SPI serial interface
6 SPI_MISO SPI serial interface
7 RESET_CONFIG resets the firmware to its default configuration when pushed
8 LED6 WLAN LED
9 LEDS LAN_PORT3_LED
10 LED4 LAN_PORT2_LED
11 LED3 LAN_PORT1_LED
12 GPIO_22 KEY_INPUT
13 GPIO_23 KEY_INPUT
14 LED2 LAN_PORTO_LED
15 LEDO Wireless LED
16 UART_RX (SPI_CS1) Serial data in
17 UART_TX (SPI_CS2) Serial data out
20 WAN_PORTRX+ | Etheret port
21 WAN_PORTRX- | Ethernet port
22 WAN_PORTTX+ | Ethernet port
23 WAN_PORT_TX-  Ethernet port
24 LAN_PORT3 T+ Ethernet port
25 LAN_PORT3TX- | Etheret port
26 LAN_PORT3 RX+ | Ethernet port
27 LAN_PORT3 RX- Ethernet port
28 LAN_PORT2_RX+ Ethernet port
29 LAN_PORT2_RX- Ethernet port
30 LAN_PORT2_TX+ Ethernet port
31 LAN_PORT2_TX- Ethernet port
32 LAN_PORTL X+ Ethernet port
3 LAN_PORTLTX- | Etheret port
e poRMRG  Hhemetpon
3 LAN_PORTLRX-  Ethemet port

37/38 vDD_3.3V 3.3V input 1000mA

39 VDD_2.0V OUTPUT Power supply output for peripheral network transformer
41 LAN_PORTO_RX+ Ethernet port
42 LAN_PORTO_RX- Ethernet port
43 LAN_PORTO_TX+ Ethernet port
44 LAN_PORTO_TX- Ethernet port
45 USB - USB signal, carries USB data to and from the USB 2.0 PHY
46 USB + USB signal, carries USB data to and from the USB 2.0 PHY
47 LED8 JUMP START LED
48 JUMPSTART UART_RTS) KEY_INPUT




Mechanical

Length Width Height

Dimensions (mm) 40.5 275 1.8

(Tolerance:+0.2mm) | (Tolerance:+0.2mm) | (Tolerance:+0.2mm)

Dimensions and Footprint
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Module Physical Picture
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Packaging Appearance Picture
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Development Board Circuit

R2
499

c1
No Load

All WAN and LAN ports support Auto-MDIX.

T
HN6s4]
P4 Tx s T 2
2_| RO+ Rxt |15 R6 1/16W CON JACK SINGLE PORT
PaTx+ | *3NC NC H—> TXa+ RS 75 +H1%
R7 RD- RX- 3 PAREE pcs 8
49.9 P4 RX- cr cM 2 RX4- 7
To+ T [ s K
7| NC NC [ 5
papxs | X7 0% e %
o o 16w RXaT 4 [10/100 WAN port
ne Ne 75 s T3
R8  ytew Txar 1] i
01uF
+I-10%
1ov
R10
409
c6 10V,
O1F +110%
J2
CON-JACK-APORTS
R14 -
499
paTr| 10 1 DGe Ris 4%
P3TX 97 101+ Lo o — e T X3t
g 101 TX1 35 paRer RIZ  +1% RXS RX3+
O e AL % diow Tos R
P3 R 3
18 RD1- REF15 10/100 LAN 4 port
5] Rerua
409 prre| s RO % DG
P2 RX- 4| RDZ- 75 Tew X3
3 | RD2+ pca & REFI3
P2 e 7 CT2 oz REF12
i - - T
[ 1 TD2+ X2+ 20 £
NZvaC o
R22 c10 1ov R23 4% RX2- Riz
499 O1uF +10% 5 view T R
M REF1L
etz wos s Do | REFIO 10/100 LAN 3 port
No'Load Xz
75 1w
e
M REFS
Rt
Re7 Re % R R
499 2 75 V16w TXIF R
M REF7
ci 10v ]
Site o R Rers 10/100 LAN 2 port
75 18w X1
S rers
M REF4
R31
499
xor
P | 10 R +1% RO Rxor
PL TX- g o1 75 1/16W TX0+ ™0
cT1 REF3
P1fxe 7]
e wss s Do | RER2 10/100 LAN 1 port
R37 RD1- 75 V16w 0
REFL
i popxe| s
" pé RX- 4| RD2- —— AN 32 fero
2 Rro2e
po T P27 €12
PO_TX: 1] TD2-
o2+ Tor [20 DO L
I 4700pF
Ra0 cis 10v o
Py O1uF +110% b
c0 v
4700pF +110%
ca
No Loaf
N3 CON_3PIN
UART RX
UARTTX
sv sv Vo033
CONLIPIN CNs w "
2 20ND-2520
1 4 No Load
2
3 M‘
c2 c23
-4.7uF 1 C26 No Load
100 usee 5
3
DATA+
DATA
. L vee
uss vee
SHD

3
KS-001V-ANW-L.

in2wi
the antenna to the top of the module

u1

be free in case you connect

TS-1180M-160

*—2 anTENNA

20v
T 39
VDD_2.0v OUTPUT
Pa_RX+ 20
—PaRx 1] WAN_PORT RX+
—pa 537 WAN_PORT _RX-
FiTX 55 WAN_PORT_TX+

WAN_PORT_TX-

2] o

1 p——
207 LAN-PORTE R

VDD_2.3V
VDD_33V

LED6 (GPIO_17)
LEDS (GPIO_26)

usB +
USB -

GPIO_23

GPIO_22

JUMPSTART (UART_RTS)

VD33
co8
100F
37 VD33
38
R12
5 ledo 51K
4 led2 oy TS-1180M-160
1 led3 o
0 Tedd 2
leds
leds R13
7 leds 15K
+15%
V16w 3 4
46 use+
45 UsE: s2

48 keyWps

| |7 keyRESETCONFIG
31| LAN_PORT2_TX+  RESET_CONFIG(UART_CTS) z key RESET CONFIG
LAN_PORTZ_TX-
unRT_x (sp1 s [T S e
UART_RX (SPI_CS1)
—mre 21 porm e . S
— B Rx 34 LAN_PORTLTX- SPI_MISO g—X 33K
35 | LAN_PORT1_RX+ SPI_CLK [7—X 5% s3
LAN_PORTI_RX- SPI_os! [F—X 116W 3 4
GND
PoO_RX+
R LAN_PORTO_Rx+ GND [
— k4| LAN_PORTO_RX- GND g
— P44 LAN_PORTO_TX+ GND |32
LAN_PORTO_TX- GND |55 TS-1180M-160
GND
THINK PV 2
Vo33
R38
33K
+15% TS-1180M-160
CN4  CON_3PIN oW 1 2
H1
372
3 _eyreseTconric 3§ 4
RSL
10K sa
+-5%
116w
Ra2 +/-5% LEDL
270 116W LED WIRELESS_LED1
ledo 1o 2 -
Lgl
GREEN
RA3 +-5% LED2
270 U16W LED
led2 B/ 2 PORTI_LED
GREEN
Ra4 +/-5% LED3
270 116W LED PORT2_LED
led3 1o g 2 -
Lgl
GREEN
RaS +/-5% LEDS
270 116W LED PORT3_LED
ledd p 2 -
GREEN
RaG +/-5% LEDS
270 U/16W LED PORT4_LED
leds 1o g 2 -
Lgl
GREEN
RA49 +/-5% LED6
330 1/16W LED WAN_LED
leds 2 WNg 1 -
Il
GREEN
RS0 +/-5% LeD?
330 116W LED JMP_START
leds 2 g 1 -
GREEN
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The Module Making temperature curve
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Environmental Requirements and Specifications TP Content

1 Temperature

1.1 Operating Temperature Conditions

The product shall be capable of continuous reliable operation when operating in
ambient temperature of -10°C to +70°C.
1.2 Non-Operating Temperature Conditions

Neither subassemblies shall be damaged nor shall the operational performance be
degraded when restored to the operating temperature when exposed to storage

temperature in the range of -45°C to +135°C.

2 PCB Bending

The PCB bending spec shall be keep planeness under 0.Ilmm for both NATER and

end assembly customer.
3 Handling environment

3.1.ESD
Symbol Ratings Max Unit

Electrostatic discharge voltage
7, (HBM) ge vollag 2000
(human body model)

Electrostatic discharge voltage
7,.,(CDM) charge voTag 500
(charge device model)

Please handle it under ESD protection environment.
3.2. Terminals

The product is mounted with motherboard through half hole. In order to prevent
poor soldering, please do not touch the pad by hand.
3.3. Falling

It will cause damage on the mounted components when the product is falling or

receiving drop shock. It may cause the product mal-function.



4 Storage Condition

4.1 Moisture barrier bag before opened

Moisture barrier bag must be stored under 30 degree C, humidity under 85% RH.
The calculated shelf life for the dry packed product shall be a 12 months from the bag
seal date.
4.2. Moisture barrier bag open

Humidity indicator cards must be blue, <30%.
S Baking Condition

Products require baking before mounting if

a) humidity indicator cards reads >30%

b) temp <30 degree C, humidity < 70% RH, over 96 hours
Baking condition: 90 degree C, 12-24 hours

Baking times: 1 time

6 Soldering and reflow condition

245+0/-5'C | _ o o e D ___
o 217 e == e e e e e e e e - ———
5| 200cr--—mmmm e :
i 1
2l 10Ccrm===————— 1
£ : I
2 L

Pre-heating : : Soldering

[ |
Time 90~120 sec 60~90 sec

€ Follow the solder paste composition to set the reflow profile
€ Lead free solder paste(SAC305, SAC387 or SAC405) reflow profile setting as
above :
B Ramp up rate (to Peak temp) : < 1.2’c/sec, typically
B Time above Liquidus(217°C) : 60~90Sec
B Peak Temp : 245+0/-5°C

B Ramp-down rate (Peak to RT) : 1~3°C/sec, typically



