M3ZCHIP® I Global leading I0T operating system-MiCO

EMW3239
DEUEIE L Embedded Wi-Fi Module
Date: 2017-8-2 No. : DSO046EN
Abstract

Features:

® Dual Mode Bluetooth + Wi-Fi Combo;

® Cortex-M4 MCU and Wi-Fi/Bluetooth
Radio-Frequency Chip;

® 256KB SRAM, 1MB on-chip Flash and
2MB off-chip SPI Flash

® Operating voltage: DC 2.66V~3.6V ;

® Bandwidth: 20MHz. Maximum
transmission rate: 72.2Mbps

® Wi-Fi properties
= Support 802.11b/g/n
=  Support station and Soft AP mode
=  Baud Rate: 921600

® Bluetooth properties

=  Classic Bluetooth and Low Power
Bluetooth(dual mode)

= Support Bluetooth 4.1

® Antenna: On-board PCB Antenna or IPEX
Antenna

®  Peripherals:

= IxIC

= 2xUSART
= SPII’S

= CAN

= Up to 30 GPIOs with hardware
interruption

= 12-bit, 2.4MSPS ADC
=  Serial wire debug (SWD) & JTAG

® Operating temperature: -30°C to +70°C
Applications

® Smart Lighting

® Smart Transportation
® Home Automation
Healthcare Devices
Industrial Automation

Smart Security

Smart Energy

Device summary

Reference Antenna Type Illustration
EMW3239-P On-board PCB Default
EMW3239-E IPX Optional

Hardware Block

( EMW3239 Wi-Fi/BT Module Hardware Block \
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Vision Hlustration

Date Vision Details
2016-8-5 0.1 Initial document
2016-8-8 0.2 Add module overall figure
2016-8-23 0.3 Add module package and relative performance
Add module application and Bluetooth performance. Change clearance
2016-8-29 0.4

zone diagram.

2016-8-30 0.5 Modify band information and clearance zone diagram
2016-12-2 0.6 Add power consumption testing performance

2016-12-6 0.7 Replace label diagram and add module package information
2016-12-8 0.9 Add minimum and maximum current in power consumption.

Update hardware block diagram
2017-8-2 1.2 Update module picture, RF parameter

Update reference schematics

EMW3239



MS<{CHIP® Datasheet [Page 2]

Content

YA o] 4 =T OSSPSR 1
WVESTON THUSTFALION ...ttt bbbtk bbb bRt b bRt b bRt b b st b e bt e bbb e b e et et en et n e 1
T B =2~ ] o) o] o IO OO OO T SO U TSR U PP SO TP SOPRPPO 4
1.1 EMW3239 LABLE INFORMATION .....euveiiitiieresteseeseateseeseasessesessessesesseseesessessesessessesessessessssessesessessessssessensasesseneas 5

12 PIN ARRANGEMENT ...ttt ittt ste bt beestesteesbeesbeesbeesbeaabeeaeeehseeh e e b e e ke e st e es b e eE e e ehe e ebe ekt ea b e easeeb e e ebeenbeesbeerbeennennnas 6

1.3 e LN = N i (o TSP PSP RTPRRTRO 7
1.3.1  EMW3239 Package DefiNitioN.........ccciiiiiiiiiicie ettt sne e 7

1.3.2  EMW3239 Pin AeFINITION Loviiiiiiiieeccs et bbbt e s 7

P (@ | o D] =] 1 ] 1 P TSR PRPROTR 11
K T o 1Yot Tor= L = = V0T =] OSSOSO SRR 12
3.1 OPERATING CONDITIONS .....tiiutieuteattasttesheesteesteaseasseaseesseasseesseasseassesssesssessessaesaseaiseanseaasesasesbsesbeesbeessesssesseessnes 12

3.2 ABSOLUTE MAXIMUM RATINGS (WOLTAGE) ... vt cuveitteitteiteeieetesiaesesssessteasseassesssesssassaesseessessssssssssesssnsssesnsesnes 12

3.3 POWER PARAMETERS .....ceuttttutttastte sttt atee st e ateessbeeasteessteeaateess bt e aateeasbeeaabbese bt e aabeees bt e ambeessbeeambeessbeesnneessbeennnee e 13

34 WORKING ENVIRONMENT ... .evtititisietistetetisteste e stesesestessesastesaesessessesesbessessasessessesessessasessessesessessassssensassssensans 14

3.5 ELECTROSTATIC DISCHARGE .....uvtiutiitieitietiestiasiesieesteesseesstesteassease e asbesseesbeenbeesneasnesseesbeesbeesbeeneeneenreannenneenreans 14

O VLV | I =T (] g 4T g Lo SRS 15
41 BASIC RF PARAMETERS ......ttiuttiuttateesteesteesteasteassesssesieesteesaeeastaaseass e aseeaseesbe e bt e s beeseesseesbeenbeenbeeneenneenreaneenneennean 15

4.2 TOX PERFORMANCE ...ttt ettt steesse et es e es st e see bt e st e et e sk e e s s e eh e e b e e bt e s R e e s e e e R e e e Ee e e R e e aRe e aneemnees e e nb e e bt enneesneennennnes 15

4.3 RX RECEIVE SENSITIVITY .ttiuttiuttitttattesttesteesteestesheesteestessaeesseansesssesssesssasseessesssessssssesssesssesssessseensesnsesseessesssenns 16

5. BIUELOOTN RF PEITOIMANCE ......oiiiiiiiiiie ittt bbb bbbt bt e e et bt eb e bttt e b e et e e b e 17
T AN 01 (=1 o F- W 1) {01 02T L4 o] o TSRS 18
6.1 ANTENNATYPE ...ttt ettt sttt ettt b e bt e bt e bt e s b e s b e e e R e e ARt e e Rt e et e an e e R e e eR e e aE e e Rt e s b e e meenreenreenneenneeneenns 18

6.2 ANTENNA CLEARANCE ZONE .....eittetienteesteateasseaseeastesseesseassesssesssesseesseesseaastasseassesssesseessesssesssesssssesssessseensesnns 18

6.3 EXTERNAL ANTENNA CONNECTOR ... veetietiesteestesieesieesteesaeesseanseasseaseesseasssessessseassessesssesssesssesssesnsesnsesseessesssenns 20

7. Assembly Information and Production GUITANCE ...........ccueiiiiieiieiieiie ettt sta e e ste e ae s 21
7.1 g NS V1= NS 4 = SRS 21

7.2 PRODUCTION GUIDANCE  (IMPORTANT)  .iiiiiiietetete et e sttt ese et sn bbbt b s s s s s s b benenenis 21

7.3 (070 N1 [ 0] =17 (0] N OSSPSR 23

74 STORAGE CONDITION «..eutteutteutiastesttesteesteesbeesbe e st asseaseeaseeabe e bt asbeasbeasseah e e ebe e abe e ebe e bt amneea s e abbeeb e e nb e e b e enbensnensnesnnes 24

7.5 TEMPERATURE CURVE OF SECONDARY REFLOW......ceittiitiiiitiiitientiesieeteeeesieesieesteesteeaeaneeeseesseesseesseesaeaneesnees 25

ST o) {=1 (=T (ot O 1 o] 1 OSSR 26
9. Module MOQ and Package INfOrMAatioN ...........ccoiiiiiiiii ettt be et aesneas 28
10. Sales Information and TEChNICAI SUPPOIT ........ciiiiiiiiicee bbb 29

Figure Content

Figure 1 Typical Application 0f EMW3239 ........ccoiiiiiiiiecc et sna e nee s 4

EMW3239



MS<{CHIP® Datasheet [Page 3]

Figure 2 EMW3239HArAWAare BIOCK...........cccviiiieiiiiiieeieie sttt sttt sttt st sttt stesseense e 5
Figure 3 EMW3239 MOUUIE.......coiieie ettt sttt st ste e e besbesreentesbeseenneeneenrens 5
FIQUIE 4 PN ATTANGEIMENT......etieeieeie ittt sttt bbbt et be b et e b e s be s b e e ebe e ke sbe s b e e ebeebenbe b eseebesbesbene e 6
Figure 5 Package Size 0Ff EMW3239.... ...t bbb bbb bbb b 6
Figure 6 Package Definition 0f EMWW3239 .......cc.coiiiiiit e bbb 7
FIQUIE 7 EIMWW3230-P......oieiiieeee ekttt ettt 18
FIGUIE 8 EIMW323B0-E ..ottt bbbttt bbb bt 18
Figure 9 Minimum Clearance Zone 0f PCB ANENNG...........ccoiviieriiieieeie e seeee e se et sreesnesre e sseesneseenes 19
Figure 10 Size of External ANtenNa CONNECLON .........cceiviieiiiiierieieie ettt sb e sbe b e 20
FIQUIE 11 TOP VIBW ...ttt ekttt ettt s b e bbb b b e st h e b b e ekt b e R b nb e b b et e benbe e enes 21
FIQUIE 12 SIUE VIBW ...eieiieeiee ettt sttt sttt se et b st e e s et b s s e e s e e R b e ene e st e ne e s b e ene e tenbenreeneeneenes 21
Figure 13 HUMIAITY Card......c.ooeeieie et sttt st e sttt eama et estenbeeneeaeneenneenee e nes 22
Figure 14 StOrage CONGITION.......cciiiiiieiiee ettt re et e st s he e s e te s teene et esaesteeneeseesrenreeneeneenes 24
Figure 15 Temperature Curve of Secondary REFIOW ..ot s 25
Figure 16 Power Source Circuit 0f EMW3239........ccooiiiiiinieie ettt 26
1o U A 1] = I (o T Y PSSR 26
Figure 18 External Interface Circuit 0f EMW3239 ........ccoiiiiiiice et s 27
Lo U E I B O Y A O] (o U S 27

Table 1 Pin Definition 0f EMWW3230..... ..ot bbb et 7
Table 2 Range OF INPUE VOITAGE ........ocveieice ettt sre e aesreste e e e eenre 12
TaDIE 3 CUIMENT PAIAIMELELS. .. ..cueitiiteieieeteet ettt ettt b bbb b bt e bt b s b b e bt abesb e b e e ebesbenbenreneas 12
Table 4 Absolute MaXimUM RALINGS. .......ccoviiriiieeieiereiee ettt sttt se st e beseesesbeseeseeneas 12
Table 5 Power Parameters 0f EMWW3239.......cuoiiiiiiieiee ettt sttt st 13
Table 6 Temperature and humidity CONAITION ..........ccocivereiiiicec e nre 14
Table 7 Electrostatic DiSCharge ParameLerS.........cccoiveiereiieieeieeseseseeee e sre e e sre st sre e e e saesresneeseeneens 14
Table 8 Radio-freqUENCY STANUAITS. ........cceiiieeieiese ettt sresre e e sresreeneesrenrens 15
Table 9 transmit performance parameters of IEEE802.11b/g/n MOde...........ccceevveiiiiiiciiieie e 15
Table 10 Receive Sensitivity of IEEE802.11b/g/n Mode with Bandwidth 20MHz(dBM) .........ccccovevvvieriennne 16
Table 11 BIUELOOth PErfOIMANCE. ........oiiiiieiteieeee ettt bbbttt b e b et bbb 17
Table 12 Module MOQ and Package INfOrmation............cccviveieiiie i 28

EMW3239



MS<{CHIP® Datasheet [Page 4]

1. Description

EMW3239 is an embedded module supplied by 3.3V voltage with radio-frequency chip with both Wi-Fi and
BT4.1 and the ARM Cortex-M4 MCU operating at a 100 MHz frequency. SRAM up to 256KB, on-chip Flash up
to 1MB and off-chip up to 2MB. EMW3239 has abundant peripherals supplied for different Wi-Fi and BT devices.

EME3239 contains 2.4GHz WLAN IEEE 802.11 b/g/h MAC/Baseband/Radio and Bluetooth 4.1
(Supportable with BLE). Power amplifier is suitable for output power demand in massive devices. EMW3239 has
low noise amplifier with best receive sensitive and internal radio-frequency transmit-receive switch.

The combo scheme with dual mode Bluetooth and Wi-Fi has a wide application scenario. Bluetooth devices
(including classic Bluetooth and low power Bluetooth, such as Mxchip BLE Bluetooth module EMB1036 and
EMB1066) could connect to internet with EMW3239. Figure 1 shows the typical application of EMW3239.

Product with MXCHIP Product with MXCHIP EMW3235,
EMB1036/EMB1066 not only an 10T product,
BLE product butalso an |OT Bridge
¢ Cloud .3
gt o
(gD
Som—

Figure 1 Typical Application of EMW3239
EMW3239 is suitable for secondary development based on MiCO.
Hardware block is shown in figure 2, including 4 parts:
® Cortex-M4
® WLAN MAC/BB/RF/ANT
® Controller and Peripherals

® Power Management

EMW3239
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With:

1. Cortex-M4 MCU, maximum operating frequency 100MHz, 256KB SRAM with high speed UART, I12C, SPI,
PWM, 12S ADC and GPIO pins;

2.  Off-chip SPI Flash has 2MB memories used for firmware custom development;
3. PCB antenna and IPEX antenna;

4. Input voltage: DC 2.66V~3.6V

( EMW3239 Wi-Fi/BT Module Hardware Block

Network WLAN
: Processor Subsystem 26MHz
0sc
, 80 hig/)
100MHz band)

Cortex-M4 MCU

On-board
PCB Ant

w
)

i 3
Power
26MHz 32 768KHz Mangement
0SsC 0sCc
|

3.3V Input

UF.L connector

Figure 2 EMW3239Hardware Block

1.1 EMW3239 Lable Information

Figure 3 EMW3239 Module

Lable Information:
EMW3239-P/EMW3239-E: Module Information
047863A000A1: MAC Address(Every device has a sole MAC address)

-1643: Production batch.

EMW3239



MS<{CHIP® Datasheet [Page 6]

1.2 Pin arrangement

EMW3239 has 41 pins in two rows (1x20 and 1x21) with 0.8mm pitch. Stamp hole package interface design

is used in EMW3239 (as shown in figure 3) to simplify debugging and disassembling for developers, as well as
offering varied selection. Also it is benefit for SMT patch and hand-welding.

Solder mask openness has the same size with land. The width of steel mesh is suggested to be 0.12mm to
0.14mm in SMT.

P A R R [ R e R —
A | EE| (LT (S| (LS| (4] (23] e a0 I [E) T )] T4

41| [2L] |8 |23 |24 |25 |Bg (27 | (= [30 | =] (32 |33 (24 (25 |24 |37 |29 |29 |4

O e e e e e w w  w h h  w —

Figure 4 Pin Arrangement

Figure 5 Package Size of EMW3239

EMW3239
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1.3 Pin Definition
1.3.1 EMWB3239 Package Definition
VDD
U3 EMW3239 T
1| . .40 J—cu
PB2 2 | N6 VDD 3V 5, 10uF
= GPIO1 VDD 3V ; e
3 | no Gplog 38 PA4/ADC4 =
PBIS/SPI2 MOSI 4 | <o yrocr GPlos 37 PBO/STATUS
PB12/SPI2 NSS 5 | dina . 36__PA12/BOOT
SPT_NSS USB_DP —
PB13/SPI2_SCK 6 | S 35 PAllL
= : SPI_SCK USB_DM —
PB14/SPI2 MISO 7 = - 34 PAS
: SPI_MISO GPIO7T —
PC6/UART6 TXD 8 = . 33 PAIO
e — DBG TXD USB ID —
VBAT PA15/ELINK 9 " o 32
- GPIO2 NC ——
T VBAT 10 (B e Gpros 3L PB4
] [T e UART TXD 30 PBS/UARTI TXD
Cl13 PCT/UART6 RXD 12 | [o oy UART RXD |22 PBT/UARTL RXD
100nF RESET 13 [ oot —Ne 28
PCO/WAKEUP 14 gl il - 27 PB3
T 5
— 15 ,\\’f_"é"I“ELP (?T?rﬁé 26 PA13/SWDIO
PCI13 16 p 25 PA14/SWCLK
, GPIO3 JTCK
PB8/12C1 SCL 17 24
. : 12C_SCL JTRST ——
PB9/I2C1 SDA 18 o o 23
PBI0 19 [2C SDA JTDI 5
GPIO4 JTDO —+
20 | g 21
_|_7 GND GND —_‘_

Figure 6 Package Definition of EMW3239

1.3.2 EMWS3239 Pin definition
Table 1 Pin Definition of EMW3239
. 1/0 . .
Pins [Name|Type Multi-select Function User
Level
1 - - - NC
2 PB2 | 1/O FT GPIO BOOT1 N
3 - - - NC
4 PB15 | 1/0 FT SPI2_MOSI GPIO TIM12_CH2 1252_SD J
5 PB12 | 1/0 FT SPI2_NSS GPIO CAN2_RX 1252_WS v

EMW3239
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. 1/10 . .
Pins |Name|Type Multi-select Function User
Level
6 PB13 | 1/0 FT SPI2_SCK GPIO CAN2_TX 1252 CK J
7 PB14 | 1/O0 | FT | SPI2_MISO GPIO TIM12_CH1 v
X DEBUG_OUT
8 PC6 | 1/0 FT |UART6 TXD GPIO TIM3 CH1 1252_MCK -
- - (Unusable)
9 PA15 | 1/0 FT GPIO JTDI TIM2 CH1 | USART1 TXD X (EasyLink)
10 |VBAT| S VBAT X
11 NC
X DEBUG_IN
12 PC7 | 1/0 FT |UART6 RXD GPIO TIM3 CH2 1252 _CK -
- y - (Unusable)
13 |NRST| 1/O FT RESET X
14 PCO I TC GPIO WAKEUP v
15 NC
16 |PC13| 1/O | FT GPIO v
17 PB8 | 1/0 FT 12C1_SCL GPIO TIM4_CH3 CAN1 RX J
18 PB9 | 1/0 FT 12C1 SDA GPIO TIM4 _CHA4 CAN1 TX J
19 |PB10| I/O FT GPIO TIM2_CH3 1252 _CK J
20 |[GND| S GND X
21 |GND| S GND X

EMW3239
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. 1/0 . .
Pins |Name|Type Multi-select Function User
Level
22 NC
23 NC
24 NC
25 | PA14 | 1/O FT SWCLK X
26 | PA13 | 1/O FT SWDIO X
27 PB3 | 1/0 FT GPIO TIM2_CH2 | USART1 RXD v
28 NC
29 PB7 | 1/0 FT |UART1 RXD GPIO TIM4_CH2 12C1_SDA v USER_UART_RX
30 PB6 | 1/0 FT |UART1_TXD GPIO TIM4_CH1 12C1_SCL v USER_UART_TX
31 PB4 | 1/0 FT GPIO JTRST TIM3 CH1 J
32 NC
33 |PALO| l/O | FT USB_ID GPIO TIM1_CH3 v
34 PA5 | IO | TC GPIO ADC1 5 v
35 | PA1l | I/O FT USB_ DM GPIO TIM1 CH4 | UART1 CTS J
36 PA12 | 1/0 FT USB_DP GPIO TIM1 ETR UART1 RTS X (BOOT)
37 | PBO | 1/O | FT GPIO ADC1_8 X (STATUS)
38 PAA4 | I1JO | TC GPIO ADC1 4 J
39 |vDD| S 3.3V X
40 |VvDD| S 3.3V X
41 | ANT ANT X

EMW3239
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Illustration:
1. Pin 10, pin 39 and pin 40 should be connected to VDD 3V3, pin 20 and pin 21 should be connected to ground;
2. Pin 8 and pin 12 could only be used in secondary write, ATE or QC automatic detection;
3. Pin 29 and pin 30 is used as serial communication in bootloader mode for users;
4. S stands for power supply, | stands for input pins and 1/O stands for input and output pins;

5. FT= 5V tolerant, The maximum voltage should be less than VCC when set as analog input/output or clock
oscillation circuit;

6. TC= 3.6V as convention input/output voltage;
7. SWD(pin 25, pin 26) is used to debug and download firmware instead of JTAG;
8. Pins are not available for users with signature “X” while pins with signature “ v is available for users;

9. For other information please contact technical support.

EMW3239



MS<{CHIP® Datasheet [Page 11]

2. ROHS Statement

EMW3239 is certified by global leading inspection, verification, testing and certification company SGS. The
certified request refers to EU ROHS 2011/65/EU re-modified from 2002/95/EC.

Verification Methods:
1. Referto IEC 62321-2: 2013, split sample;

2. Referto IEC 62321-1: 2013, tested and analyzed the sample as shown in the report pictures:

1) Referto 2321-3-1:2013, screening sample by energy dispersive X ray fluorescence analysis
instrument;

2)  Wet chemical test:

a) Referto IEC 62321-5: 2013, determinate cadmium by ICP-OES;

b) Referto IEC 62321-5: 2013, determinate lead by ICP-OES;

c) Referto IEC 62321-4: 2013, determinate mercury by ICP-OES;

d) Referto IEC 62321: 2008, determinate Hexavalent chromium by point test method and
colorimetry;

e) Referto IEC 62321: 2008, determinate Polybrominated Biphenyl and Polybrominated Diphenyl
Ethers by GC-MS.

Verification conclusion:

According to the qualification of the sample, test results of cadmium, lead, mercury, Hexavalent chromium,
Polybrominated Biphenyl, Polybrominated Diphenyl and four phthalates (DEHP, BBP, DBP and DIBP) meet the
certified request refers to EU ROHS 2011/65/EU re-modified from 2002/95/EC.

Please download the RHOS test report of EMW3239 from: www.mxchip.com

EMW3239
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3. Electrical Parameters

3.1 Operating Conditions

EMW3239 would be unstable when input voltage is less than the lowest rated voltage.

Table 2 Range of input voltage

Details
Symbol Illustration Condition
Minimum Typ Maximum Unit
VDD Power Supply — 2.66 3.3 3.6 \%

There would be permanent damage in hardware if the device operates at the voltage over rated value.
Meanwhile, reliability could be influenced when the device has a long-term operating at maximum voltage.

Rated current parameters:

Table 3 Current Parameters

Symbol Description Minimum | Unit
IVDD Total input current in VDD 320 mA
o Output current from any 1/O pin or control pin 25 mA
Output current source from any 1/O pin or control pin -25 mA

Rated power is only used as pressure test parameter. Permanent damage would be caused if the device works
in this condition.

3.2 Absolute Maximum Ratings (Voltage)

Permanent damage in hardware would be caused if the device operates at the voltage over rated value.

Maximum rated value is harmful to the device. Meanwhile, reliability could be influenced when the device has
long-term operating at maximum voltage.

Table 4 Absolute Maximum Ratings

Symbol Illustration Minimum | Maximum Unit
Vop Power supply -0.3 4.0 \%
Vout Output Voltage from 5V voltage pins -0.3 55 \%
Vin Input voltage from other pins -0.3 Vpp+0.3 \Y

Actual working current is variable at different operating mode.

EMW3239
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3.3 Power Parameters

Table 5 Power Parameters of EMW3239

Status Current (3V3) Description
Minimum Typ. Maximum
WIFI Initialization 12.39mA 13.93mA | 42.83mA | Disable WIF, low power consumption
Connect WIFI 4950mA | 51.81mA | 363.50mA | Disable WIF, low power consumption
Connect WIFI 12.3mA 1561mA | 86.70mA | Enable WIF, low power consumption
Connect WIFI 2 39mA 5 54mA 92.79mA WIFI&MCU with low power consumption
UDP transmission 46.3mA 62.54mA | 358.10mA | Disable WIF, low power consumption
SoftAP mode 4820mA | 56.95mA | 321.70mA | SOftAP connect to internet
Easylink mode 51.51mA 57.84mA | 213.62mA | Process of module network distribution
Standby mode 15.84uA 19.91uA | 50.83uA | MCU in Standby mode, disable RF
Status Current (3V3) Description
Minimum Typ. Maximum
Bluetooth Initialization 8.94mA 9.12mA | 10.04mA | Bluetooth Initialization, WIFI disabled
Bluetooth high speed broadcast 8.4mA 11.58mA | 72.40mA | Transmit data each 30ms
Bluetooth low speed broadcast 8.81mA 9.62mA 82.63mA | Transmit data each 30ms
Bluetooth scanning 8.61MA 18.45mA | 76.94mA | Bluetooth scans slave devices
Bluetooth data transmission 9.49mA 12.40mA | 58.71mA | Transmitdataas host
Bluetooth data reception 8.95mA 11.59mA | 70.69mA | Receive dataasslave
Status Current (3V3) Description
Minimum Typ. Maximum
Could be found by other bluetooth 8.85mA 9.94mA 95.40mA | Bluetooth Initialization, WIFldisabled
Data transmission 12.90mA 16.62mA | 63.70mA | Transmit data as host
Data reception 9.86mA 14.76mA | 72.17mA | Receive dataas slave

Actual working current is variable at different operating mode.

EMW3239
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3.4 Working Environment
Table 6 Temperature and humidity condition
Symbol Name Maximum Unit
TSTG Storage Temperature -55 to +125 C
TA Operation Temperature -30 to +70 C
Humidity Non-condensing, Relative humidity %
3.5 Electrostatic Discharge
Table 7 Electrostatic Discharge Parameters
Symbol Name Details Level Maximum Unit
Electrostatic discharge
Vesp(HBM) voltage TA= +25 T, JESD22-Al14 2 2500
(Human module)
Electrostatic discharge v
voltage
Vesp(CDM) TA = +25 T, JESD22-C101 Il 500
(Discharge device
module)

EMW3239
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4. WIFI RF Performance

4.1 Basic RF parameters

Table 8 Radio-frequency standards

Name Illusition
Working frequency 2.412~2.484GHz
Wi-Fi wireless standard IEEE802.11b/g/n
11b: 1,2,5.5and 11Mbps
Data

. 20MHz 119 : 6,9,12,18,24,36,48,54Mbps
transmission rate

11n : MCS0~7,72.2Mbps

On-board PCB  (Default)
Antenna type

IPX (Optional)

4.2 TX Performance

Table 9 transmit performance parameters of IEEE802.11b/g/n mode

Ttem Channel Data Rate (Mbps) Spec
chl 11 16. 5+/-1. 5dBm
11b output power ch? 11 16. 5+/~1. 5dBm
ch13 11 16. 5+/-1. 5dBm
chl 54 14. 5+/-1. 5dBm
11g output power ch7 54 14. 5+/-1. 5dBm
chl3 54 14. 5+/-1. 5dBm
chl MCS7 13.5+/-1. 5dBm
11n output power ch7 MCS7 13. 5+/~1. 5dBm
chl3 MCS7 13.5+/-1. 5dBm
chl 11 <10%
11b EVM ch7 11 <10%
ch13 11 <10%
chl 54 <-28dB
11g EWM ch7 54 <-28dB
ch13 54 <-28dB
chl MCS7 <-30dB
11ln EVM ch7 MCS7 <-30dB
ch13 MCS7 <-30dB

EMW3239
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Frequency Error

Datasheet
chl <+/-8ppm
ch? <{+/-8ppm
chl3 <{+/-8ppm

4.3 RX Receive Sensitivity

Table 10 Receive Sensitivity of IEEE802.11b/g/n Mode with Bandwidth 20MHz(dBm)

Mode Channel Data Rate Min Sensitivity
chl 11 —-89dBm

11b ch? 11 —89dBm
chl3 11 —-89dBm
chl 54 —-76dBm

11g ch? 54 —76dBm
chl3 54 —76dBm
chl MCS7 —72dBm

11n ch? MCS7 —72dBm
chl3 MCS7 —=71. 5dBm

EMW3239
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5. Bluetooth RF Performance

Table 11 Bluetooth Performance

Performance

Description

Overall performance

Bluetooth standard

BT4.1, transmission rate 1Mbps, 2Mbps, 3Mbps

Host interface

UART

Frequency

2402MHz ~ 2480MHz

Channel

79 4

Modulation mode

GESK . n/4-DOPSK . 8-DPSK

RF performance

Output Power 8dBm+/-3dB
Sensitivity at BER=0.1%GFSK(1Mpbs) -92dBm
Sensitivity at BER=0.01%n/4-DQPSK (2Mpbs) -94dBm
Sensitivity at BER=0.01%8DPSK(3Mbps) -88dBm
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6. Antenna Information

6.1 Antenna Type

EMW3239 has two type of antenna: PCB antenna (EMW3239-p) and IPX antenna (EMW3239-E).

Figure 8 EMW3239-E

6.2 Antenna Clearance Zone

Main PCB should have a distance over 15mm with other metal elements when using PCB antenna in Wi-Fi
device. Shadow parts in figure 9 should keep away from metal elements, sensor, interference source and other
material that could cause signal interference.
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Dhistance between Ct
and Antenna Clearance

Figure 9 Minimum Clearance Zone of PCB Antenna
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6.3 External Antenna Connector
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Figure 10 Size of External Antenna Connector
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7. Assembly Information and Production Guidance

7.1 Assembly Size

Top view of mechanical dimension is shown in figure 12 (Unit: mm)

32.00£0.25

21,95+0.10

0.72+0.10

6.50

R0.50

1.00

14.55+0.10

16.00£0.25

257

0.6340.10

9.63

Figure 11 Top View

Side view of mechanical dimension is shown in figure 13 (Unit: mm)

—

1.00+0.10

Figure 12 Side View

7.2 Production Guidance (Important)

3.10£0.20

® The stamp hole package module produced by Mxchip must completely being patched by SMT machine
in 24 hours after open firmware package. Otherwise the module should be re-package by vacuum pumping

and drying before patch.

EMW3239
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= Devices for SMT patch:

(1) Reflow soldering machine
(2> AOI detector
(3) Suction nozzle with 6-8mm caliber

= Device for drying:

(1) Cabinet type oven
(2) Anti-static and high thermotolerant tray
(3) Anti-static and high thermotolerant gloves

® Conditions of product storage (Storage environment is shown in figure 11):
= Moisture bag must be stored in temperature below 30 and humidity less than 85%RH.
=  Dry packaging products, the guarantee period should be from 6 months date of packing seal.

=  Humidity indicator card is in the hermetic package.

HUMIDITY INDICATOR

EXAMINE
ITEM  50%
IF PINK
CHANGE
DESICCANT 40%
IF PINK

Figure 13 Humidity Card
® Humidity indicator card and drying situation:

= 2 hours drying for module if the color ring at 30%, 40%, 50% in humidity indicator card is blue
after unpacking;

= 4 hours drying for module if the color ring at 30% in humidity indicator card is pink after
unpacking;

= 6 hours drying for module if the color ring at 30%, 40% in humidity indicator card is pink after
unpacking;

= 12 hours drying for module if the color ring at 30%, 40%, 50% in humidity indicator card is pink
after unpacking.

® Drying parameters:

EMW3239
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»  Drying temperature: 125°C &5°C;

= Alarm temperature: 130°C;

= SMT patch when the device cool down below 36 in natural condition;

=  Drytimes: 1;

= Please dry again if the module is unsoldering in 12 hours after last drying.

® SMT is unsuitable if the module packed over 3 months. There would be serious oxidation of the pad
because of immersion gold and cause false welding and lack of weld. Mxchip does not assume the
corresponding responsibility;

® ESD protection is required before SMT;

® SMT patch should on the basis of reflow profile diagram, maximum temperature 245°C, reflow profile
diagram is shown in figure 10;

® In order to guarantee the reflow soldering qualification rate, vision and AOI detection should be done in
10% products for the first patch to make sure the rationality of temperature control, device adsorption mode
and position. Detect 5 to 10 sample every hour in the following batch production.

7.3 Considerations

®  Operator should wear anti-static gloves during producing;
® No more than drying time;
® Any explosive, flammable and corrosive material is not allowed to add in drying;

® Module should be put into oven with high thermotolerant tray. Ventilation should exist between each
module and no direct contact with oven;

® Make sure oven is closed when drying to prevent temperature leaking;
® Reduce opening time or keep closing the door of the oven during drying;

® Use anti-static glove to take out module when its temperature below 36°C by natural cool down after
drying;

® Make sure no water and dirt in the bottom of the module;

® Temperature and humidity control is level 3 for initial modules. Storage and drying conditions are based
on IPC/JEDEC J-STD-020.
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7.4 Storage Condition

LEVEL

CAUTION
This bag contains 3

MOISTURE-SENSITIVE DEVICES
if Biank, see adjacent
bar code label
. Calculated shalf life in sealed bag: 12 months at < 40°C and < 90%
ralative humidity (RH)

2. Peak package body temperalture: 200 ‘C

If Blank, ses sgacent Der code label

3. After bag is opened, devices that will be subjected to reflow sclder

or other high temperature process must

a) Mounted within;_ 168 hrs. of factery conditions
If Blank, sne adjacant Dar code Iabal

= 30°C/60%RH, OR
b) Stored at <10% RH

. Devices require bake, before mounting, if:
a) Humidity Indicator Card is > 10% when read at 23 + §°C
b) 3a or 3b not met.

5. If baking is required, devices may be baked for 48 hrs. at 125 + 5°C

Nole: If device containers cannol be subjected to high temperalure
or shorter bake times are desired, reference IPC/JEDEC J-STD-033
for bake procedure

Bag Seal Date:

If Biank, sea adjacant bar code bl
Note: Lavel and body tamperature dafined by IPC/JEDEC J-STD-020

Figure 14 Storage Condition

EMW3239



M)(CH.P® Datasheet [Page 25]

7.5 Temperature Curve of Secondary Reflow

Suggested solder paste type: SAC305, unleaded, solder paste thickness from 0.12 to 0.15, less than 2 times
reflow.

T
250 i Peak Temperature: 240~250C 25
______________________________________________________________ 2.4(} -
N 21T
200
et _ReflowTime N 180
10 L s . SIS 150
60~120s
B Soaking Time
100 B
ax rising slope < 3°C/Sec
- Max Falling slope < -3°C/Sec
| | | 1 |

50 1m 150 2m 250 See

Figure 15 Temperature Curve of Secondary Reflow
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8. Reference Circuit

Power source circuit is shown in figure 17, USB to UART is shown in figure 18, external interface circuit is
shown in figure 19.

VBUS Ul TLV62565 Ll 2.2uH VDD
el vin SW YV Rl 0.22R T

c4 s 1 C6__||__22pF 11 R2
S %, SE 1 RUN 1 g o I

lour— floonF 2 | oo /B LS Rd, o ASBOK
= = = R6 | LC7RI [C=

& 10uF | 10uF DI
\NRED

Power -

Figure 16 Power Source Circuit of EMW3239

VBUS €5 || 100nF
. o 1 1
+C3 +C4 Ul -1 ~ -
aoon] == 1 10uF 1 100nF 10 IVIOUT U o TXD I.‘-‘-=1 PB];’DH({ .R_XD
— = — o =3 4 PBO/DBG TXD
1 > g XD
v 2RI 27R DM 9| USBDM = gg’; P
3 RO ITR DP N
4 A 8 5
e - i - USBDP CBUSO -
1% ~n  CBUSI i
T CBUS2
2 27pF Zz
e 27pF PP L1l peseTs# 56 cBUS3 R
e = = “l: FT230XS
USB--UART

Figure 17 USB to UART
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VDD
U3 EMW3239
1., . . 40 —Lcu
PB2 2| X VDD 3V 54 10uF
— GPIOI VDD_3V - ——
3 | ne GPlo9 38 PA4/ADC4 ==
PBIS/SPI2 MOSI 4 | oot \rosp Gplog |37 PBO/STATUS
PB12/SPI2 NSS 5 | dar it T 36__PA12/BOOT
SPI_NSS USB_DP —3
PB13/SPIZ_SCK 6 | der sl 35 PAIl
—~ - SPI_SCK USB_DM —
PB14/SPI2 MISO 7 = b 34 PAS
: SPI_MISO GPIO7 —
PC6/UART6 TXD __ 8 = - 33__PAIO
e = DBG_TXD USB_ID
VBAT PA15/ELINK 9 — = 32
- GPIO2 NC —=
T VBAT 10 | vpar GPIOs 3L PB4
] 1| o UART TXD 30 PBS/UARTL TXD
3 18 2 i + - 7/
C13 PC7/UART6 RXD 12 | [=. b UART RXD |22 PB7UARTL RXD
100nF RESET 13 [t —Ne 28
PCO/WAKEUP 14 gl . [27__pB3
EU 35
= 15 E?LEI’P (?Tilli?é 26___PA13/SWDIO
PCI13 16 p 25 PA14/SWCLK
, GPIO3 JTCK
PB8/I2C1 _SCL 17 24
T 12C_SCL JTRST ——
PBY/I2C1_SDA 18 5 i 23
PB1O 1o [12C SDA JTDI ?
5| GPIO4 ITDO —5T-
e GND ————

Figure 18 External Interface Circuit of EMW3239

Voltage of EMW3239 UART is 3.3V. 5V UART should convert to 3.3V UART for the users that have 5V
chips. Convert circuit is shown in figure 17.

5V_TXD

SV_RXD

R15 R16
S1R SIR

100K

ALV

RO 10K =

7 ; 4 USER TXD

v

QIB
MBT2222ADW1
R7
NP

33V

Figure 19 Convert Circuit

33V

R8
100K

USER RXD

MBT2222ADW1
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9. Module MOQ and Package Information
Table 12 Module MOQ and Package Information
MOQ(pcs) Shlpplng Module_ storage Ve R Moc.jule
Type packing method quantity for for each box quantity for
Blhoes) (Tray/Tape) each tray (pcs) each box (pcs)
EMW3239-P 1800 Tray 30 10+1 300
EMW3239-E 1800 Tray 30 10+1 300

Note: 11+1: there are Wi-Fi modules in eleven trays and one empty tray (for protection) on the top.
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10. Sales Information and Technical Support

For consultation or purchase the product, please contact Mxchip during working hours:
From Monday to Friday, morning 9:00~12:00, afternoon 13:00~18:00

Telephone: +86-21-52655026

Contact address: 9thFloor, No.5, Lane2145 JinshaJiang Road Putuo District, ShangHai.

Postcode: 200333

Email: sales@nxchip. com

EMW3239
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