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1. General Description

1-1. Product Overview and Functional Description

AzureWave Technologies, Inc. introduces the IEEE 802.11b/g/n WLAN, BT, GPS and FM TX/RX

combo stamp module - AW-NS145. With four advanced radio technologies integrated into a stamp

a stamp card
module with the benefits of high design flexibility, high success rate oces S, short
development cycle, and quick time-to-market.

Compliance with the IEEE 802.11b/g/n standard, the AW-NS145
CCK and QAM baseband modulation technologies. A high le
2.3

OFDM, DBPSK, DQPSK,

gfation and full implementation

of the power management functions specified in the IEEE standard minimize the system power

requirements by using AW-NS145.
The AW-NS145 supports standard interface SDI % it and 1-bit) and SPI for WLAN, High-
speed UART interface for BT/FM/GPS host controller irtterface and PCM/12S for BT/FM audio data. The

demodulated FM audio signal is available &s line- analog stereo output. AW-NS145 is suitable for

multiple mobile processors for differgnt
performance, the AW-NS145 is the uti

pplications. With the combo functions and the good
for the consumer electronics and the tablet PC.
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1-2. Key Features
General
+ AW-NS145 is a 4-in-1 wireless communication stamp m  odule which includes WLAN,

Bluetooth, GPS and FM Transmitter and Receiver.

+ Small footprint: 15(L) mm x 15(W) mm x 1.60 mm (H, = max) with shielding

%+ Pad pitch: 1.3 mm

4 Coexistence: IEEE 802.15.2 external three-wire coex istence sche t ort
additional wireless technologies such as 3G and WiM AX (g.\’

+ Best-in-class current consumption performance

+ Intelligent BT/WLAN coexistence scheme that goes be oRd “\PTA signaling (for
example, transmit window and duration that take int o] of/protocol exchange

sequence, frequency, etc.)

+ Lead-free /Halogen Free Design %Q\*
WLAN Q
+ Single - band and single stream 2. z ;.Z_Jib/g/n

%+ 802.11 d/h/k compliant

«+ Security: WFA WPA/WPA2 pf#%, PS2.0, WAPI (Hard ware)

+ QoS: WFA WMM, WM P?»

%+ Support 802.11n o features: STBC, A-MPDU, Bl k-Ack, RIFS, MCS Feedback,
20/40MHz coexistenc CO), unscheduled PSMP

«+ Support 80 %cted Managed Frames

4+ Support WiFI (WFA P-2-P standard)

+ Intepfacey SDIO2.0 (4-bit & 1-bit, up to 50MHz), S Pl (48Mbps)

+ Per packet TX power control

X
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Bluetooth

+ Bluetooth specification v2.1+EDR and 3.0+HS (802.11  AMP) compliance

+ Bluetooth v4.0 Low Energy (LE)

«+ Integrated PA with 13dBm (class 1)transmit power an  d balum

4+ HCI over high speed (4Mbps) UART(H4), and SDIO 2.0

+ Best-in-class BT/Wi-Fi coexistence performance \)
%+ Up to 4 piconets simultaneously with background ing uiry/page scan ?»
4 Support Scatternet \

4+ Support wide-band speech and SBC codec

+ FM over Bluetooth

+ Packet loss concealment (PLC) function for better v oice-qua

+ % scan modes

Low power scan function to reduce the power consump\

76-108MHz with 50KHz step QE

RDS/RBDS support

Digital stereo modulator/demodulat
Digital audio interface (12S)

Fast seek time 30ms/channeQ
Stereo noise reduction

Integrated short antefipa ?\

GPS
Advance %}a y multipath algorithms for robus t low-dropout tracking in indoor
and gutdoor drban canyons

GPS/GALILEO/QZSS/SBAS (WAAS/MSAS/EGNOS/GAGAN) suppo rt
ckoning MEMS sensor interface

Full A-GPS capability (E911/SUPL/EPO/HotStill)

Active interference cancellation for up to 12 in-ba  nd tones

'n
<

- & F & + & F

&=

Low power operational modes for mobile phone and DS C applications

+
4+
+
+
+
4+
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1-3. Block Diagram
A simplified block diagram of the AW-NS145 module is depicted in the figure below.
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1-4. Specifications Table

Product Description Wireless LAN &Bluetooth & FM

WLAN Standard IEEE 802.11b/g/n, Wi-Fi compliant

Bluetooth Standard Bluetooth 2.1+Enhanced Data Rate (EDR) / BT3.0+HS/BT 4.0

SDIO/SPI for WLAN

Host Interface UART for GPS, Bluetooth and FM

Digital PCM/12S for FM/Bluetooth
Analog line level I/O for FM.

Audio Interface

Dimension 15 mm X 15 mm x 1.60 mm with shielding

Weight TBD

Operating Conditions
Temperature Operating: -20 ~ 70 °C ; Storage: -40 ~ 85 °C

Relative Humidity < 60 % ( storage) <85% (operation)

Electrical Specifications

2.4 GHz Band WLAN/Bluetooth
Frequency Range 1575.42 MHz GPS L1 radio band
76 MHz to 108 MHz FM bands
802.11b: USA, Canada and Taiwan — 11
Most European Countries — 13
Japan — 14
802.11g: USA and Canada — 11

I FETa e 7 LTl Most European Countries — 13

802.11n(HT20):Channel 1~13 (2412~2472MHz)
802.11n(HT40):Channel 3~11 (2422~2462MHz)

*DSSS, OFDM, DBPSK, DQPSK, CCK, 16-QAM, 64-QAM for WLAN
Modulation *GFSK (1Mbps), N/4 DQPSK (2Mbps) and 8DPSK (3Mbps) for
Bluetooth

WLAN:
802.11b: 17dBm *2dBm
802.11g: 15dBm *2dBm
802.11n(HT20): 14dBm * 2dBm

DI Sl L 802.11n(HT40): 14dBm + 2dBm

Bluetooth:
Typ. 9dBm
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WLAN:

802.11b: Typ. -88dBm@11Mbps
802.11g: Typ. -74dBm@54Mbps
802.11n(HT20): Typ. -71dBm@MCS7
802.11n(HT40): Typ. -68dBM@MCS7

Bluetooth:
Receive Sensitivity Typ. -90dBm@2M
Typ. -84dBm@3M

GPS:
C/N 38dB@-130dBm

FM:
SNR>26 @-100dBm

WLAN
802.11b: 1, 2, 5.5, 11Mbps
802.11g: 6, 9, 12, 18, 24, 36, 48, 54Mbps

Data Rates
802.11n:MCS 0~7
Bluetooth
Bluetooth 2.1+EDR data rates of 1,2, and 3Mbps
Power Consumption Refer to power consumption report
) WFA WPA/WPA2 personal, WPS2.0, WAPI (Hardware)
Security
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2. Electrical Characteristics

2-1. Absolute Maximum Ratings

Symbol Parameter Min Max Units
TLDO_SW 2.8V Digital Power Supply -0.3 3.6 V
VIO 1.8V or 2.8V SDIO Digital IO Power Supply -0.3 3.6 Y
VRTC RTC Power Supply -0.3 3.% y
VBAT BUCK Power Supply and Power-on circuit supply -0.3 }x Y

2-2. Recommended Operating Range N

Parameter

TLDO_SW 2.8V Digital Power Supply .0 2.8 3.6 \%

1.6 18 2.0 \Y

VIO 1.8V or 2.8V SDIO Digital 10 Poweér Sw
2.0 2.8 3.6 Vv

2,52 2.8 3.08
VRTC RTC Power Supply Y

1.62 1.8 1.98

VBAT BUCK Power Md%ver—on circuit supply 2.3 4.2 5.5 \%

1.8V @peration

Conditions

ViH Inplit P 1.5 1.98 v

chmitt Trigger Negative Going
Vi %d Voltage 0.44 0.88 \Y
Schmitt Trigger LVTTL
v Mve Going Threshold Voltage 0.88 1.1 Vv

VoL Output Low Voltage [loL] =1.6~14 mA -0.18 0.4
. vVDD18
VoH Output High Voltage [lon] = 1.6~14 mA 1.4 +0.18
Reu Input Pull-Up Resistance PU=high, PD=low 40 190 KQ
Rep Input Pull-Down Resistance PU=low, PD=high 40 190 KQ
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DC Characteristics for 2.8V Operation

Symbol Parameter Conditions Min Max Units
Vi Input Low Voltage LVTTL -0.28 0.6 \%
VIH Input High Voltage 2.0 3.08 V

Schmitt Trigger Negative Going
V1 0.68 1.36 \Y

Threshold Voltage

Schmitt Trigger LVTTL \)
v+ Positive Going Threshold Voltage 1.36 L7
VoL Output Low Voltage [loL] = 1.6~14 mA -0.28 O.A\

vBp28

VoH Output High Voltage |lon] = 1.6~14 mA 2.4 +0.
Reu Input Pull-Up Resistance PU=high, PD=low /ZQ 190 KQ
Rep Input Pull-Down Resistance PU=low, PD=high 190 KQ
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3. Pin Definition
3-1. Pin Description

PIN No. Name Description Type
1 NC NA NC
2 NC NA NC
3 VBAT AW-NS145 main power 3.3V VDD
4 GND GND pin M
5 VIOl Interface 10 power input (1.8 ~3.3V) 6DD
6 SD_D2 SDIO data2 le]
7 SD_D3 SDIO data3 le]
8 SD_CMD SDIO command /0
9 SD_CLK SDIO clock I

10 SD_DO SDIO data0 I/0
11 SD D1 SDIO datal le]
12 UTXD TX pin of UART interface 0]
13 URXD RX pin of UART intgr-fagg I

14 UR_CTS UART flow con}c&l I

15 UR_RTS UART flow cofitrol 0

16 AUOUT R FM analety outpituR£hannel 0
17 AUOUT L FM aQa out|¥1t, L channel (@]
18 FM_SANT I"&ih}(t aMna input port I

19 FM_LANT Wlor}a*antenna input port I

20 FM_GND Wg antenna differential GND VSS
21 GPS RF G’E’S antenna input port I

22 SYS _RST External system reset pin (active low) I

23 GND GND pin VSS
24 NC NA NC
25 & GND pin VSS
26 \\/LAM WIFI / BT main antenna port le]
27 \%ﬁ GND pin VSS
28 FUSE Efuse enable power pin VDD
29 6620 WIFI INT B WIFI interrupt pin (module to host) @]
30 6620 PMU EN Internal PMU enable I

31 NC NA NC
32 NC NA NC
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PIN No. Name Description Type
33 GPS_SYNC AGPS sync signal I
34 VRTC VRTC for AW-NS145 VDD
35 NC NA NC
36 GPS_LNA_EN External GPS LNA EN @]

BT PCM interface clock I/0
37 PCM CLK -

FM 12S interface clock \O

BT PCM synchronous data input m
38 PCM IN -

FM 12S data input le]

BT PCM synchronous data output 0]
39 PCM OUT

FM 12S data output 0]

BT PCM interface sync I/10
40 PCM SYNC

FM 12S word select le]
41 6620 BGF INT B BT/ GPS / FM interrupt pin (modfile thhosy) 0
42 TLDO_SW Internal 2.8V LDO output 0]
43 GND GND pin VSS
44 GND GND pin VSS
45 GND GND pin VSS
46 GND GND pin VSS
47 GND GND pina VSS
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4. Mechanical Information
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’ \) Package dimensions

* Total typical height is 1.6mm (with shielding)
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4.1. PCB layout recommendation
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5. Package Information

5-1. Recommended Reflow Profile

PEFCY

250.0

2000

N

10 0

0000 2300 5000 7300 1000 0 T DL T

Temperature( C) IEIEE)

1 Reflow Time Time of above220*

0 ’ 35~55sec
2 Peak-Temp ZSQ"C max

Note: 1. Recommend to supply N , for reflow ove
2. N, atmosphere during reflow (O ,<300pp

5-2. Device Handling Instruction( Module IC SMT Pre  paration)
t<30 °C and <60% relative humidity (RH)

5-2.1 Shelf life in sealed bag: 12

5-2.2 After bag is opened, devi
5-2.2.1 Baked for 24 hours 5+-5 with tray
5-2.2.2 Re-baked required, aftef last baked with win  dow time 168 hours
5-2.3 Recommend ake with N2 supplied

5-2.4 Recomm to reflow oven with N2 supplied

iredyith 24 hours at 125+-5 °C before rework process for two

is new module and two is boar  d with module

end to store at =10% RH with vacuum packing

T process needs twice reflow:
5-2.7.1 Process flow: (1) Top side SMT and reflow - (2) Bottom side SMT and reflow
5-2.7.1.1 Case 1: SIP module mound on Top side. Nee d to bake when bottom side process
over 24 hours window time, no need to bake within 1~ 68 hours
5.-2.7.1.2 Case 2: SIP module mound on bottom side, follow normal bake rule before process

Note: Window time means from last bake end to next reflow start that has 168 hours space.
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