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1.Introduction

Able Trend embedded Wi-Fi module AWE202 uses Texas Instruments (TI)
CC3200 which is integrated an ARM Cortex M4 processor with 802.11b/gin
Wi-Fi network processor. It is fully available for application development and
rich peripheral interfaces to support a wide variety of network connectivity-
based applications, such as 10T (Intemet of Things). With the surface
mountable dielectric chip antennas on board, AWE202 is small and thin, stable
and qualified, and suitable for many network based devices.

AWEZ202 module has a rnch set of perpherals for diverse application
regquirements. The module optimizes bus matrix and memory management to
give needed advantage for the application developer.

2.Features

2.1. Application Processor
- ARM Cortex M4
- B0-MHz Operation
- Upto 256 KB Local RAM
- Ext Senal Flash Bootloader & Peripheral Drivers in ROM
- 32 ch uDMA
-  Support of Rich Peripherals Including:
- 12C™ (Both Master and Slave)
- 5Pils (Both Master and Slave)
- Two UARTs
- One Multichannel Audic Serial Port (125 and TDM)
- Upto 27 GPIOs
- 4 GPTs with 16-bit PWM Functionality
- 4-Channel 12-bits ADC
- 5-bit Parallel Camera Interface

2.2. Wi-Fi Features

- 802.11 bfg/n Station with Fully Integrated Radio, Baseband, and MAC
- WPA2 Personal and Enterprise Securty
- SimpleLink Connection Manager
- Smart Config™, AP Mode and WPS2 for Easy Provisioning
- TX Power
- 18.0dBm@ 1 D555 and 11 CCK
- 14.5 dBm @ 54 OFDM
-  RX Sensitivity
- -95.7 dBm @ 1 D555
- -74 dBm @ 54 OFDM
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2.3. Network Stack
- IPvd TCPIP Stack
- & Simultaneous TCP, UDP, or RAW Sockets
- 2 Simultansous TLS and 551 Sockets
- Industry-Standard BSD Socket AR
- ARP, ICMP, DHCP, DNS, mDNS
- TLS 1. 2/55L 3.0 with On-Chip Accelerators
- HTTP Server with Built-ln Programmable HTML Page for Over-the-Metwork
Device Configuration
- Application Throughput
- UDP: 16 Mbps
-  TCP: 12 Mbps

2.3. Hardware Crypto Engine for Fast State-of-the-Art

Security

- AES, DES and 3DES
- SHAZ and MD5S

- CRC and Checksum

2.4, Power Management System
Vaar Wide-Voltage Mode: 2.1to 36 V
- Pre-regulated 1.85-V Mode
- Hibemnate: 4 p&
- Low-Power Deep Sleep (LPDS): 120 pa
- RX Traffic (MCU Active): 59 ma @
- TX Traffic (MCU Active): 229 maA @54 OFDM, Maximum Power
- Idle Connected (MCU in LPDS): 695 pA @DTIM =1

2.5. Clock Source

- 40.0MHz Crystal with intermal Oscillacr
- 32.768kHz Crystal or ext. RTC Clock

2.6. Operating Temperature
Ambient Temperature Range: —40°C to 85°C

Device Information

Order Humber Body Size
AWG202 (W)24mm x (H)27mm
AWE2025 (preview) (W)20mm x {H)27mm
AWG202 module datasheet v2.8 Page 4/17
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3.Functional Block Diagram
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Fig. 3-2 Module functional block diagram
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4.Application Diagram
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Fig. 4-1 Module functional block diagram
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5.Pin Assignments

5.1 Pin Outline
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Fig.5-1 AW6202 Pin Outline
5.2 Pin Definition
No. Hame Type | Description
Reset Input for the module, active
! Reset IN low, has 100-k pull up intemally
2 S0P IM Sense on Power 1
3 SOPD 1M Sense on Power 0
4 Va3 POW | 3.3V
5 GMD GMD | Ground
B IO _DVUART1_nRTS 11 GPIO f UART host Interface
7 1O_30 11O GPIO
8 1o 1UARTI_TX e GPIO f UART host interface
9 IO _2/UART1_RX e GPIO f UART host interface
10 o3 e GPIO
11 o _4 e GPIO
12 IO 5 1 GPIO
13 IO B/UART1 _nCTS e GPIO f UART host interface
14 1O_7 11O GPIO
15 IO_8 e GPIO
16 IO 9 1o GPIO
17 Io_10 10 GPIO
15 111 1/ GPIO
19 IO 12 e GPIO
20 IO 13 e GPIO
21 IO_14HOST_SPI_CLK | IO GPIO / Host interface SPI clock
AWG202 module datasheet v2.8 Page 3/17
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22 I0_15/HOST_SPI_MOSI | 1/0 ;‘::EL'J? [ Hostinterace 5P| data
23 I0_16/HOST_SPI_MISO | /0 nGupté:Gutr Hostinterface SPI data
24 I0_17/HOST_SPI_nCS o GPIO § Host interface SPI chip

select
25 10 _22 Is) GFID
76 10_23 Is) GPIO [ JTAG TDI
7 10_24 Is] GFIO [ JTAG TDO
28 I0_28 IS GFID
29 JTG_TCK IN JTAG TCK
30 JTG_TMS I JTAG TMS
EX 10_25 Is) GFIO / 50P2
32 10_26 Is) GFID
33 10_27 Is] GFID
34 GHND GHND | Ground

AWE202 module datasheet v2.8 Page 3/17
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6.Module Specifications

6.1. Electrical Characteristics
6.1.1. Absolute Maximum Ratings

These specificaions indicate levels where permanent damage to the module can occur.
Functional operation is not ensured under these conditions. Operation at absolute
maximum conditions for extended periods can adversely affect long-term reliability of

Able Trend Technology Limited
ko o# M EH F R

T

=]

the module.
Symbol Condition Min Typ Max Unit
VBAT_IN, VBAT_IN2Z, VBAT _IN3 [ Respect to GND 0.5 3.3 38 v
VDD_Flash Respect to GND 0.5 3.3 38 v
Digital VO Respect to GND 0.5 - VBAT +0.5 v
Max ripple on supplied voltage XD 330 mipp
Operating temperature - -20 25 70 "C
Storage temperature - -0 25 5 'C

6.1.2. Recommended Operating Conditions

Function operation is not ensured outside this limit, and operation outside this limit for
extended periods can adversely affect long-term reliability of the module.

Symbaol Condition Min Typ Max Unit
VBAT_IN, VBAT_INZ, VBAT_IN3 Battery Mode 23 33 38 v
VDD _Flash Battery Mode 23 33 38 v
6.1.3. Reset Requirement
Par: te Symbol Min Typ Max Unit
Operation mode level ViH 0.85 x VBAT v
Shutdown mode level Wil a 0.35 x VBAT v
Minimuwm time for nReset low for 5 ms
resetting the module
Risefal times TrTE 20 us
6.1.4, 5Pl Host Interface Timings
] [~ -
ST & R S 7 'P\\ " "/_\\.
Tar
N s — g
b-a - &
[Th1-] __,\' ‘)l/ ':)t\ * )|:
Fig. 6-1 SPI Master Timing Diagram
Parameter | Symbol | Parameter Min Max Unit
Number
1 F Clock Frequency 20 MH=z
12 Teg Clock period &0 ns
13 kp Clock low period 25 ns
14 by Clock high period 25 ns
AWGE202 module datasheet v2.8 Page 10717
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15 D Duty cycie 45 55 %
5] ks RX data setup time 1 ns
I7 M FX data hold time 2 ns
13 [ T data output delay B.5 ns
[ ey T¥ data hold time B ns

ax_/ \ /' \ i_\ /L’_\ /—\ AN

HWISO

wos & ]

Fig. 6-2 SPI Slave Timing Diagram
Faramefer | Symbol | Farameter Win Wax Unit
Number
n F Clock Frequency@VBAT=3.3V 20 MHz
Clock Frequency @VBAT=2.1V 12

12 Tex Clock period 50 ns
13 [ Clock low period 25 ns
14 [ Clock high period 25 ns
15 D Duty cycie 45 55 %
13 s R data setup time £ ns
I7 [ X data hold time < ]
13 [ TX data ocutput delay 20 ns
13 Eewi TX data hold time 24 ns

6.1.5. ESD Specifications

Mode Lewel Unit
HEM +1500 v
MM +200 v

6.1.6. Current Consumption

Mode Condition Typical Current at 3.6V
Active mode 11Mbps TX at 18.5 dBm 260mA
f4Mbps TX at 14 dBm 200mA
R¥ at 54 Mbps S3mA
Low-power mode LPDS (low-power deep sleep) 100ués
Hibemate 2Bud

6.1.7. Power-up Sequence
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6.2. WLAN RF Characteristics

6.2.1. IEEEE0Z.11b
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Items Contents
Specification EEE 302.11 b
Mode DSSS or CCK
Data rate 1,2.56.5 and 11Mbps
Channels Chi~Ch13
TX Characteristics Min Typ Max Unit
Power Level Target Power 17 1B8.5 20 dBm
f. — 33MHz = f=f, -22MHz - - -50 dBr
o _ k f. —22MHz = f=f_-11MHz - - -50 dBr
Spectum mask At arge PO MMz < i, s22Mbz | - — | 50 | abr
. +22MHz < f<f. +33MHz - - -50 dBr
Freguency ermor -18 - +15 ppm
1 Mbps - -10 dB
Modulation accuracy (EVM) at 2 Mops - -10 dB
tanget power 5.5 Mbps - -10 dB
11 Mbps - -10 dB
R Characteristics Min Typ Max Unit
Minimum input level sensitivity 11 Mbps (FER £ 8%) - -8B -2 dBm
. _ . gy |1 2 Mbps (FER = 8%) -4 -
Maximum input level (FER < 8%) 5.5 11 Mbgs [FER < 5% =T -
Spurious Emission [TX) Min Typ Max Unit
{30MHz to 1GHz) - - -41.3 | dBm/MHz
{1GHz to 12.75GHz) - - -41.3 | dBm/MHz
Spuriocus Emission (RX) Min Typ Max Unit
{30MHz to 1GHz) - - -57 | dBm/MHz
[1GHz to 12 FSGHz) - - -54 dBEmiMHz
6.2.2. IEEEBDZ.11g
Items. Contents
Specification EEE 802.11 g
Mode OFDM
Data rate 6,9,12.18.24 36,48 and 54 Mbps
Channels Ch1~Ch13
TX Characteristics Min Typ Max Unit
Target power at GMbps 15 16.8 L] dBm
Target power at EMbps 15 16.8 18 dBm
Target power at 12Mbps 15 16.8 18 dBm
Power Level Target power at 1EMbps 15 16.8 L] dBm
Target power at 24Mbps 14.5 16 175 dBm
Target power at 36Mbps 14.5 16 175 dBm
Target power at 4EMbps 13.5 15 16.5 dBm
Target power at 54Mbps 13.5 15 16.5 dBm
f. +11MHz - - -5 dBr
Spectrem mask at target power | f.£20MHz - - -3 dBr
. »+30MHz - - -5 dBr
Frequency ermar -15 - +15 ppm
GMbps - - 5 dB
OMbps - - -8 dB
12Mbps - - -10 dB
Constellation emor (EVM) at 1BMbps - - -13 dB
tanget power 24Mbps - - -1d dB
36Mbps - - -19 dB
48Mbps - - -22 dB
fdMbps - - -25 dB
AWGE202 module datasheet v2.8 Page 12017
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R Characteristics Min Typ Max Unit
fMbps (PER < 1 - -B0 -85 dBm

OMbps (PER < 1 - 88 -34 dBm
12Mbps (PER < 10%) - B -82 dBm
. . 1BMbps (PER < 10%) - -85 -81 dBm
Minimum input level sensitviy I 5ahpe (PER < 10%) - = | e aEm
36Mbps (PER < 10%) - -50 ] dBm
4BMbps (PER < 10%) - T8 -2 dBm
B4Mbps (PER < 10%) - 74 -7 dBm
Maximum input level (PER < 10%) -15 - - dBm
Spurious Emission [TX] Min Typ Max Unit
[30MHz to 1GHz) - - -41.3 | dBm/MHz
{1GHz to 12.75GHz) - - -21.3 | dBm/MHz
Spurious Emission (RX) Min Typ Max Unit
[30MHz to 1GHz) - - -57 | dBm/MHz
[1GHz to 12.75GHz) - - -54 | dBm/MHz

6.2.3. IEEEB0Z.11n HT20

Items Contents
Specification IEEE B02.11 n HT20
Mode OFDM
MCS50, MC51, MC52, MC53, MC54,
Data rate MCSS5, MCSE and MCST
Channels Ch1~Ch13
TX Characteristics Min Typ Max Unit
Target power at MCS0 14 16.5 7 dBm
Target power at MCS1 14 165 i7 dBm
Target power at MC52 14 16.5 i7 dBm
Fower Level Target power at MCS52 14 15.5 7 dBm
Target power at MCS54 13.5 15 16.5 dBm
Target power at MCS5 13.8 15 16.5 dBm
Target power at MCSE 12.8 14 15.5 dBm
Target power at MCST 125 14 15.5 dBm
f. +11MHz - - -20 dBr
Spectrem mask at target power | f.£20MHz - - -28 dBr
1. #=+30MHz - - -45 dBr
Frequency emmor -15 - +15 ppmi
MCS50 - - -5 dB
MCS51 - - -10 dB
MCS2 - - -13 dB
Constellation emor (EVM) at MC53 - - -1d dB
tanget power MC54 - - -19 dB
MCS5 - - -22 dB
MCS58 - - -25 dB
C57 - - -28 dB
RX Characteristics Min Typ Max Unit
MCED (PER < 10%:) - B8 -34 dBm
MCS51 (PER < 10%) - -85 -3 dBm
MCS52 (PER < 10%) - -83 -Td dBm
_ . MCS53 (PER < 10%) - -B0 -7d dBm
Minimum input level sensitvly T [FER < 10%) - 75 | 72 | @8m
MC3S55 (PER < 10%) - -T6 -T2 dBm
MCS58 (PER < 10%) - -74 -70 dBm
C57 (PER < 10%) - -1 -a7 dBm
Maximum input level (PER < 10%] -0 - - dBm
Spurious Emission (TX] Min Typ Max Unit
FCC {20MHz to 1GHz) - - -41.3 | dBm/MHz
AWG202 module datasheet v2.8 Page 1317
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FCC average (1GHz to 12.75GHz) - - -41.3 | dBm/MHz
Spuricus Emission (RX) Min Typ Max Unit
{30MHz to 1GHz) - - -57 dBm/MHz
{1GHz to 12.75GHz) - - -54 dBm/MHz

7.Recommended Reflow Profile

Heating method: Conventional Convection or IR/convection

Temperature measurement: Thermocouple d = 0.1 mm to 0.2 mm CA (K) or CC (T)

at soldering portion or equivalent method.

3. Solder paste composition: Sni3.0 Agil.5 Cu

4. Allowable reflow soldering times: 2 times based on the following reflow soldering
profile

5. Temperature profile; Reflow scldering shall be done according fo the following
temperature profile

6. Peak temp: 245°C

[

("C]
250 Poake 240°5%C ____
230°C or highear
200 2°C bo BCis —__
18PC oo P ety 2o . - (¥C 1o B°Cis)
-4
T RO m——
B 150 150°C
:
10| 2°C to4°Cis 20105
Saldering Zone
30 Haating tirne
_—
Fig. T-1 Reflow Profile Diagram
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Environmental Requirements and Specifications

8.1 Temperature

B.1.1 Operating Temperature Conditions
The product is capable of continuous reliable operation when operating in ambient
temperature of -20°C to +70°C

B.1.2 Nonoperating Temperature Conditions
The subassemblies must not be damaged and the operational perfformance must not
be degraded when restored to the operating temperature when exposed to storage
temperature in the range of -40°C to +85°C.

8.1.3 PCB Bending
The PCE bending specification shall maintain planeness at a thickness of less than 0.1 mm.

8.2Handling Environment

821 ESD
The product ESD immunity is Human Body Model (HEM) = = 1500 (V), Mechanical
Model (MM) = = 200(V). Handle it under ESD protection envircnment.
This device is ESD sensitive, thus it must be protected at all times from ESD.
Industry-standard ESD precautions must be followed at all times.

8.2.2 Terminals
The product is mounted with motherboard through land grd array (LGA). To prevent
poor soldering, do not touch the LGA portion by hand.

8.2.3 Falling
The mounted components will be damaged if the product falls or is dropped. Such
damage may cause the product malfunction.

8.3 Storage Condition
8.3.1 Moisture Barrier Bag Before Opened
A moisture barmrier bag must be stored in a temperature of less than 30°C with
humidity under 85% RH.The calculated shelf life for the dry-packed product shall be
a 12 months from the date the bag is sealed.

8.3.2 Moisture Barrier Bag Open
Humidity indicator cards must be blue, <30%.

8.4 Baking Conditions
Products require baking before mounting if:
*  Humidity indicator cards read =30%
* Temp < 30°C, humidity < 7T0% RH, over 96 hours

Baking condition: 90°C, 12-24 hours
Baking times: 1 time

AWGE202 module datasheet v2.8 Page 15017
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LEVEL
This bag containg 3
MOISTURE-SEMSITIVE DEVICES

If Blark see adjacent
kar code abe
1. Calculabed sheil |§s n 2saksd bhag:12 months 2t < A0 T ard < 00%
relative humidity |RH|
2. Paak package body temparatine Fiit) I
IF Elank, == acjacerd bar code Labe
3. AMar bag & cpanad. davices thal will e subjeched o rallow soldar
or oiher high [Bmperaiune progess nus
Al Mourded witin 168 hours of Faciory
If Blank, =ee adjacent bar cods bbel
conditions = 30 T /60 %
b} stored ot < 10%RH
4, Dwevicas reqana hake. bsdora mounting, if
) Homidity Irdicator Caed = 10 %whenmad 2t 732 5 T
1) 3a or 2 not met
5. If baking is requirsd, devices may be baked for 46 hours at 126 £ 5 C
Mote: F dervice cortamers cannot be subjecied (o high femparaburs
or shorter bake fmes ane desired,
rederanca IPC (AEDES J-5TO-002 for bake mrocedan

Biag Seal Daries

T Elank sed acjacani bar code lats
Mots:Level and body temperature defined by 19C UEDEC LETO-020

This device complies with Part 15 of the FGC Rules. Operation s subject 1o the *olowing two cond iions:
[1) this device may not cause harmful inerdenence, and
[2) this device must accept any Ineference recehed, Incilading Interference that may Cause undesired operadon.

Caution:
Changes or modfications ot expressiy approved by the party responsibie for compliance could void the user's authoriy bo
operaie the egquipment.
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IMPORTANT NOTE:

RF Exposure statement:

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

Comprehensive integration instructions:

The dewvices must be installed and used in strict accordance with the manufacturer's
instructions as described in the user documentation that comes with the product. Modular
could be only used in mobile or fix device, and could not be used im any portable device.

# This device and its antennais) must not be co-located or operating in conjunction with
any other antenna or transmitter.

* |EEE B02.11b or B02.11g or B02.11m{HT20) operation of this product in the U.5. is
firmware-limited to Channel 1 through 11.

* The OEM integrator is responsible for testing their end-preduct for any additional
compliance mquirements required with this module installed (for example, digital device
emissions, PC peripheral requirements, etc_).

* In the ewent that the gramt conditions cannmot be met (for example certain laptop
configurations or co-location with ancther transmitter), then the FCC authorization for this
madule in combination with the host equipment is no longer considered valid and the
FCC ID of the module cannot be used on the final product. In these circumstances, the
OEM imtegrator will be responsible for re-evaluating the end product (including the
transmitter) and obtaining a separate FCC authorzation.

*  The final end product must be labeled in a visible area with the following:

Contains FCC ID: 2AATFMAD2GWX (the FCC ID: 2AATFMADZBWX)

* Information that must be placed in the end user manual: The OEM integrator has to
be aware nat to provide information to the end user regarding how to install or remowve
this RF medulz in the usar's manual of the end product which integrates this module. The
end user manual shall include all required regulatory informationfwaming as show in this
manual.

© Able Trend Technoiogy LimBed, 2014, The information contained Berein s subject to change wifout roSce. Able Trend
Techroiogy Limisd assumes po responsibilty for the use of any crouliry other than croulry embodied In an Able Trend
product. Mor does B convey of Imply any BCense under patent o ofer rights. Abie Trend products are not wammanted nor
Intended bo be used for medical, e support, Hesaving, crifical control or safefy applications, uniess pursuant io an express
writen agreement with Able Trend. Furthermore, Able Trend does not authorize s products for use as critical componenss in
He-support systems wihere a matfunction or falure may reasonably be expected to result In significant injury o the user. The
Inciusion of Able Trend products In Ife-support sysiems appicafion Implies that fe manufacturer assumes al risk of such use
and In doing so ndermnifies Able Trend against all charges.

Cizcialmer: AELE TREND TECHNOLOGY LIMITED MAKES NO WARRANTY OF ANY KIND, EXFREZE OR IMPLIED, WITH
REGARD TC THIE MATERIAL, INCLUDENG, BUT NOT LIMITED TS, THE IMFLIED WARRANTIEE OF MERCHANTABILITY
AND FITNEZE FOR A FARTICULAR PURFOEE. Able Trend reserves the rght o maks changes w&hout further notice o e
materials described herein. Able Trend does nof azsume any labliRy arising out of the appiicafion or use of any product or
cirmuit described herein. Abie Trend does not authorize Hs products for use as oritical componenis In Ife-support syshems whene
o mafunction or fallure may ressonably be eypectsd fo result In significant injury bo Bhe wser. The nclusion of Able Trend's
product In a IFe-support systems appication imples Sat fe manufaciurer assumes all isk of such use and in doing so
Irdemnifies Able Trend against all charges.
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