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Overview

Features:

_ Product list:
® Integration of one Cortex-M4 MCU and one

RF chip of 802.11 b/g/n Part number Antenna type
Cortex-M4 core at 100MHz
2M bytes on-board SPI flash and 1M EMW3166-P PCB antenna Default
bytes on-chip flash EMW3166-E | IPX antenna Optional

256K bytes SRAM
® Operation voltage:
Low voltage mode: 2.3~3.0V
Normal voltage mode: 3~3.6V ( EMW3166 Wi-Fi Module Hardware Block
®  Peripherals - T
25 GPlOS 1 Processor Subsystem

- JTAG/SWD debug interfaces I BT iz 802.11b/g/n
[ ) Wi-Fi Connectivity: T Cortex-M4 MCU MAC/rBaa:jsigband/ osc
802.11 b/g/n available | J ~
256K bytes On-board

WEP, WPA/WPA2, PSK available I PCB Ant
16.5dBm@802.11b,

. Flash
14.5dBm@802.11g, 13.5dBm@802.11n m
- Receiver Sensitivity: -87dBm T Maigvev;re p
Station, Soft AP and Wi-Fi Direct
\

Easylink available
On-board PCB antenna and IPEX
connector for external antenna Copyright Notice:
CE, FCC compliant
® Operation Temperature: -30C~+85<C

Applications:

Hardware block:

2.4GHz radio

U.F.L connector

3.3V Input

No part of this specification may be reproduced without
permission, especially for brand, name, part number
and figures.

Smart LED

Smart home appliances
Medical/Health care
Industrial automation systems
Point of Sale system

Auto electronics
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1. Introduction

EMW3166 is one embedded Wi-Fi module of low-power, small-size and low-cost designed by MXCHIP. It
integrates one Cortex-M4 microcontroller of 256Kbytes SRAM and 1Mbytes on-chip flash with another 2Mbytes
on-board SPI flash added. Various peripheral interfaces of analog and digital are available. The power supply
voltage is 3.3V. It applies half-hole footprint for hand-soldering. The module runs MICO, which is the IOT OS
System of MXCHIP, and is available for secondary development. The TCP/IP protocols and security encryption
algorithm could be applied in various Wi-Fi applications. In addition, several particular firmware prepares for some
typical applications, like UART to Wi-Fi DTU, easylink configuration and services for cloud interfacing.

EMW3166 Block diagram:

( EMW3166 Wi-Fi Module Hardware Block \

Network WLAN
I Processor Subsystem

100MHz 802.11b/g/n
Cortex-M4 MCU MAC/Baseband/
radio

On-board
PCB Ant

i SRAM

256K bytes
1

Flash

Flash 2M Fo 1M bytes
bytes e

26MHz R 32 768KHz

OSC osc

2.4GHz radio

U.F.L connector
Power

Mangement

!
3.3V Input

Figure 1 EMW3166 Block Diagram
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1.1 EMW3166 appearance

C€0700

. FCCID:P53-EMW3166. .

U OHVARE MINEMWIIEEP
2 047883011EA2
* 1717 e
Linked by MXCHIP -~

'CE0700

Yo | FCCID:PS3-EMNII66

g v h WNEMWIGEE
& %wmﬂw

*\7\7 =

Linked py MXCHP

Figure 3 EMW3166-E
Labels:

CEO0700: CE certification ID;

FCC ID P53-EMW3166: FCC certification ID;
EMW3166-P/EMW3166-E: Module type;
047863011EA2: MAC address;

1717: Date code

Linked by MXCHIP: Manufacturer;

1.2 Pin Designation
EMW3166 owns two groups of pins (1X20 + 1X21). The lead pitch is Imm.

EMW3166 has half-hole footprint fit for hand-soldering

EMW3166 pinouts:

EMW3166
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Figure 4 Half-hole package dimension

1.3 Recommended Footprint Design
The soldermask window size should be the same as the module pin pads size, and the recommended stencil
thickness is 0.12mm-0.14mm.

Recommended footprint (Unit: mm):

EMWZ166

Figure 5 Recommended Footprint
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1.4 Pin Arrangement

u? EMW3166
VDD
op —— NC VDD_3V 20
= = GPIOI VDD 3V feen
3 ; — 38 PAA
. === NC GPIO9 ==
PB1S 4| o . 37 PBO
= = SPL MOsI GPIOS —= N
== == SPI NSS USB_DP —= T
= » SPI_SCK USB_DM == -
PB14 (o = 34 PAS
=== =— SPI_MISO GPIO7 (=== ==
- . DBG_TXD USB_ID —
FALD 2 GPIO2 NC 2 _
VBATL i? . VBAT GPIO6 | : (1) gg;
e -5 N¢ UART_TXD 53 —
, =— DBG_RXD UART RXD —=
RESET 13 | = s 28
PCO 12 e NC =7 PB3
+ WAKEUP GPIOS == -
_ 15 e TTMS 28 PA13
oL Grios ITCR ——al
T 5 12C_SCL JTRST 53
: . 12C_SDA JTDI ==
PB10 19 = 22
55— GPIO4 ITDO 53
= GND GND —=
ANT 4L ANT
EMW3166 Pin arrangement
The general pin description:
Table 1 EMW3166 pin arrangement
. 1/10 .
Pin [Name| Type Functions Note
Level
1 - _ - NC
2 PB2 | 1/0 FT GPIO BOOT1 N
3 - - e NC
4 PB15 | 1/0 FT SPI12_MOSI GPIO TIM12 CH2 1252_SD J
5 PB12 | 1/0 FT SPI2_NSS GPIO CAN2_RX 1252_WS N
6 PB13 | 1/0 FT SPI2_SCK GPIO CAN2_TX 1252_CK N
7 |PB14| 1/O | FT | SPI2_MISO GPIO TIM12_CH1 v

EMW3166
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. 110 .
Pin [Name| Type Functions Note
Level
(DEBUG_OUT)
8 PC6 | I/O FT |UART6_TXD GPIO TIM3_CH1 1252_MCK
- Debug UART
9 PA15 | 1/O FT GPIO JTDI TIM2_CH1 | USART1 TXD (EasyLink)
10 |VBAT| S VBAT Power supply
11 NC
(DEBUG_IN)
12 PC7 | IIO FT |UART6_RXD GPIO TIM3_CH2 1252_CK
Debug UART
13 |[NRST| /O | FT RESET v
14 PCO I TC GPIO WAKEUP v
15 NC
16 |PC13| /O | FT GPIO v
17 PB8 | I/0 FT 12C1_SCL GPIO TIM4_CH3 CAN1 RX v
18 PB9 | 1/O FT 12C1_SDA GPIO TIM4 _CH4 CAN1 TX v
19 | PB10 | I/O FT GPIO TIM2_CH3 1252_CK v
20 |[GND| S GND GND
21 |GND| S GND GND
22 NC
23 NC
24 NC
25 |PA14| 1/O | FT SWCLK Debug
26 |PA13| 1/O | FT SWDIO Debug

EMW3166
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. 110 :
Pin [Name| Type Functions Note
Level
27 PB3 | 1/0 FT GPIO TIM2_CH2 | USART1_RXD v
28 NC
29 PB7 | I/O FT |UART1_RXD GPIO TIM4_CH2 12C1_SDA USER_UART_RX
30 PB6 | 1/O FT |UART1 TXD GPIO TIM4_CH1 12C1_SCL USER_UART_TX
31 PB4 | IO | FT GPIO JTRST TIM3_CH1 v
32 NC
33 | PALO| IO FT USB_ID GPIO TIM1_CH3 v
34 PA5 | IO | TC GPIO ADC1_5 v
35 | PALl | I/O FT USB DM GPIO TIM1_CH4 | UART1_CTS v
36 | PAL2 | I/O FT USB DP GPIO TIM1_ETR | UART1_RTS BOOT
37 PBO | 1/O FT GPIO ADC1_8 STATUS
38 PA4 | IIO | TC GPIO ADC1 4 v
39 VDD | S 3.3V 3V3
40 |VvDD| S 3.3V 3Vv3
41 | ANT | - ANT X
Notes:

1. PIN10, PIN39, PIN40 need connect to VDD 3V3 power and PIN20, PIN21 connects to GND.

2. PIN8 and PIN12 are used for debug.

3. PIN14 is WAKUP pin. Don’t use it for GPIO.

4. PIN29 and PIN30 are used for serial communication port for application, secondary burning, entering
bootloader mode, and QC log output.

EMW3166
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8.

9.

How to enter different working mode by Boot, Status, Easylink pins, please refer to EMW3166 Application
note.

“S” indicates “power supply”, “I”” indicates “input pin”, “I/O” indicates “input/output pin”.

“FT” indicates the maximum tolerance input voltage is 5V. The maximum tolerance voltage could not be over
VCC when configured as analog I/O or RTC.

TC=standard 3.6V 1/0.

Take SWD (PIN25, PIN26) as the replacement of JTAG to debug or download firmware.

10. “\” indicates the pin which could be used for customized applications.

11. Please refer to MXCHIP for more support.

EMW3166
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2. Electrical Parameters

2.1 Operating Ratings

EMW3166 enters an unstable condition whenever the input voltage dips below the minimum value of supply
voltage. This condition must be considered during design of the power supply routing, especially if operating from a
battery.

Table 2 Voltage Conditions
Specification
Symbol Note Conditions
Min Typical Max | Unit
3.0 3.3 3.6 \Y
VDD Power Supply
Special condition 2.3 25 3.0 V

Voltage exceeding maximum ratings will cause hardware damage to the module, and working at the maximum
ratings for a long time will affect the reliability of the module.

Current conditions:

Table 3 Current Conditions

Symbol Note Max Unit
lvop Total current into VDD power lines 320
Output current sunk by any I/O and control pin 25 mA
o Output current sourced by any I/O and control pin -25

2.2 Absolute maximum ratings (voltage)

Stresses above the absolute maximum ratings may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these conditions is not implied. Exposure to maximum rating
conditions for extended periods may affect device reliability.

Absolute maximum ratings:

Table 4 Absolute Maximum Rating

Symbol Note Min Max Unit
Vb Power supply -0.3 4.0 \Y/
Vout Output voltage on 5V tolerance pin -0.3 55 \Y/
Vin Input voltage on other pins -0.3 Vpp+0.3 \V

2.3 Current Consumption

2.3.1 Microcontroller Subsystem

Typical and maximum current consumption in Run mode:

EMW3166
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Table 5 Typical and maximum current consumption in Run mode
Ta=25C
Symbol Conditions fucik (MH2) Unit
Typical | Max
100 28.4 28.8
84 23.0 24.09
64 16.0 16.83
External clock, all peripherals enabled
50 12.6 13.46
25 6.8 7.63
20 5.8 6.31
Imcu mA
100 14.3 15.09
84 11.6 12.28
64 8.2 8.75
External clock, all peripherals disabled
50 6.5 7.21
25 3.6 4.22
20 3.2 3.65
Typical and maximum current consumption in Stop mode:
Table 6 Typical and Maximum Current Consumption in Run Mode
Ta=25<TC
Symbol Item Conditions Unit
Typical Max
Main regulator usage 124 179
Flash in Stop mode, all oscillators OFF, no
Low pawer reg@ator independent watchdog 528 104.9
usage
Main regulator usage 87.6 123 u
Imcu
Low power regulat
P pllator , 262 | 747 A
usage Flash in Deep power down mode, all
oscillators OFF, no independent watchdog
Low power low
voltage regulator 20.1 58.5
usage
Typical and maximum current consumption in Standby mode:
Table 7 Typical and Maximum Current Consumption in Standby Mode
Symbol Item Conditions Typical | Unit

EMW3166
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Ta=25<C
Supply current in Low-speed oscillator (LSE) and RTC ON 4.5
Imcu pA
Standby mode RTC and LSE OFF 2.6
2.3.2 Power Consumption in Typical Operation Mode
Current consumption of EMW3165 in typical operation mode:
Table 8 Power Consumption in Typical Operation Mode
Status Average current (3V3) | Peak current (3V3) Description
WiFi initial 13.42mA 13.49mA Not low power mode
WiFi connecting 77.52mA 95.52mA Not low power mode
WiFi connecting 11.52mA 34.28mA Low power mode
WiFi connecting 5.50mA 33.26mA Low power mode (WiFi & MCU)
UDP sending 91.64mA 243.59mA Not low power mode
Easylink 77.07mA 342.20mA Easylink
Standby 18.54uA 54.36uA Standby
2.4 1/O Port Characteristics
2.4.1 1/O Static Characteristics
GPIO static characteristics:
Symbol Item Conditions Min Typical Max Unit
FT and NRST 1/O input
- - 0.3vDD
low level voltage
VIL 1.7V ~ 3.6V Vv
BOOTO I/O input low
- - 0.1vDD+0.1
level voltage
FT and NRST 1/O input
VIH 1.7V ~ 3.6V 0.7vDD - - V
low level voltage

EMW3166
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Symbol Item Conditions Min Typical Max Unit
BOOTO I/O input low 0.17VDD+0.7
level voltage ' '
FT and NRST 1/O input 0.1VDD
hysteresis '
VHYS 1.7V ~3.6V \Y
BOOTO I/O input
. 0.1 - -
hysteresis
Weak All pins
pull-up | except for 30 40 50
RPU . VIN=VSS kQ
equivalent PA10
resistor PA10 7 10 14
Weak All pins
pull-down | except for 30 40 50
RPD . VIN=VDD kQ
equivalent | PAIL0
resistor PA10 7 10 14
ClO 1/0 pin capacitance - 5 - pF

2.4.2 RESET pin characteristics

The RESET pin input driver uses CMOS technology. It is connected to a permanent pull-up resistor, Rru. EMW3166
contains RC (resistance-capacitance) reset circuit which ensures the module reset accurately when it powers up. If
user need to reset manually, just connect the external control signals to the reset pins directly, but the control signal
should be Open Drain Mode.

RESET pin characteristics:

Table 9 RESET Pin Characteristics

Symbol Item Conditions Min | Typical Max |Unit
VF(NRST) NRST Input filtered pulse - - 100
VNF(NRST) NRST Input not filtered pulse VDD >27V 300 - - "
RPU Resistor for Pulling up VIN=VSS 30 40 50 kQ
TNRST_OUT Generated reset pulse duration Internal Reset source| 20 - - us
2.5 Temperature and Humidity
Temperature and humidity condition of EMW3166:
Symbol Item Scale Unit
Tste Storage temperature -40 to +85 °C
Ta Working temperature -30 to +85 °C
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Humidity Non condensing, relative humidity 95% -
26 ESD
The Electromagnetic Environment Electrostatic discharge:
Symbol Item Conditions Level Max Unit
Electrostatic discharge voltage TA= +25 T conforming to
Vesp(HBM) 2 2000
(human body model) JESD22-A114
\%
Electrostatic discharge voltage TA=+25 T conforming to
Vesp(CDM) _ Il 500
(charge device model) JESD22-C101
2.7 Static Latch-up
These tests are compliant with EIA/JESD 78A IC latch-up standard.
Table 10 Static Latch-up
Symbol Item Conditions Level
Ly Static latch-up class TA= +105 <T conforming to JESD78A Il level A

2.8 Other MCU Electrical Parameters

Please refer to STM32F412xG datasheet for more information.
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3. RF characteristics

3.1 Basic RF characteristics

Table 11 RF basic attributes

ltem

Specification

Operating Frequency

2.412~2.484GHz

Wi-Fi Standard

802.11b/g/n(single stream n)

Modulation Type

11b: DBPSK, DQPSK,CCK for DSSS
11g: BPSK, QPSK, 16QAM, 64QAM for OFDM
11n: MCS0~7,0FDM *

11b:1, 2, 5.5 and 11Mbps

Data Rates 119:6, 9, 12, 18, 24, 36, 48 and 54 Mbps
11n: MCSO0~7, up to 72Mbps
PCB printed ANT
Antenna type

U.F.L connector for external antenna (Optional)

3.2 TX Characteristics

3.2.1 IEEEB02.11b mode TX characteristics
IEEE802.11bh mode TX characteristics:

Table 12 IEEE802.11b Mode TX Characteristics

Channel Transmitter Output Power (dBm) EVM(%) Frequency Error (ppm)
1 16.37 25.01 -2.16
2 16.41 25.12 -2.15
3 16.63 25.20 -2.44
4 16.36 25.90 -2.54
5 16.19 25.26 -2.62
6 16.56 26.33 -2.69
7 16.16 26.50 -2.75
8 16.39 25.01 -2.86
9 16.29 26.26 -2.91
10 16.34 26.40 -2.95
11 16.23 26.13 -2.98

EMW3166
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12 16.34 25.71 -3.02
13 16.44 25.83 -3.10

3.3 |IEEE802.11g mode TX characteristics

IEEE802.11g mode TX characteristics:

Table 13 IEEE802.11g mode TX characteristics
Channel Transmitter Output Power (dBm) EVM (%) Frequency Error (ppm)

1 13.41 -27.99 -2.21
2 13.24 -27.83 -2.22
3 13.53 -25.70 -2.17
4 13.48 -26.94 -2.10
5 13.52 -27.57 -2.07
6 13.40 -26.99 -2.06
7 13.43 -26.28 -2.06
8 13.22 -26.60 -2.07
9 13.58 -26.67 -2.06
10 13.04 -26.78 -2.03
11 13.22 -25.99 -2.04
12 13.25 -26.67 -2.05
13 13.21 -27.04 -2..09

3.3.1 IEEE802.11n-HT Mode TX Characteristics

IEEE802.11n-HT mode TX characteristics:

Table 14 IEEE802.11n-HT mode TX characteristics
Channel Transmitter Output Power (dBm) EVM(%) Frequency Error (ppm)

1 12.76 -29.52 -2.19
2 12.71 -29.79 -2.14
3 12.62 -30.38 -2.04
4 12.78 -30.33 -1.99
5 12.69 -29.52 -1.99
6 12.62 -30.41 -1.99
7 12.73 -29.06 -1.99
8 12.74 -29.32 -1.89
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Channel Transmitter Output Power (dBm) EVM(%) Frequency Error (ppm)
9 12.73 -28.51 -1.97
10 12.69 -29.32 -2.02
11 12.78 -28.51 -1.99
12 12.57 -29.81 -1.98
13 12.59 -29.23 -1.96
3.4 RX Input Level Sensitivity
3.4.1 IEEE802.11b Mode in 20MHz
IEEE802.11b mode RX characteristics:
Table 15 IEEE802.11b mode RX characteristics
Frequency 1M(dBm) 11M(dBm)
Channel
IEEE spec : -83 IEEE spec : -76
1 -96 -88
2 -95 -87
3 -96 -87
4 -96 -87
5 -96 -88
6 -96 -87
7 -96 -87
8 -96 -87
9 -96 -88
10 -96 -88
11 -96 -88
12 -96 -87
13 -96 -88

3.4.2 IEEE802.11g Mode in 20MHz

IEEE802.11g mode RX characteristics:
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Table 16 IEEE802.11g mode RX characteristics

Frequency

Sl 6M(dBm) 54M(dBm)
IEEE spec : -82 IEEE spec : -65

1 -90 -74

2 -90 -74

3 -90 -74

4 -90 -74

5 -90 -74

6 -89 -74

7 -89 -74

8 -89 -74

9 -88 -74

10 -89 -74

1 -89 74

12 -89 -74

13 -88 -74
3.4.3 IEEE802.11n-HT Mode in 20MHz
IEEE802.11n-HT mode RX characteristics:

Table 17 IEEE802.11n-HT mode RX characteristics:

Frequency MCSO0(dBm) MCS7(dBm)

Channel
IEEE spec : -82 IEEE spec : -64

1 -89 -72

2 -90 -72

3 -89 -72

4 -89 -72

5 -89 -72

6 -89 -71

7 -89 -71

8 -89 -71

9 -88 -72

10 -89 -72
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Frequency MCS0(dBm) MCS7(dBm)
Channel
11 -89 -72
12 -88 -72
13 -88 -72
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4. Antenna information

4.1 Type of antenna

There are three types of antenna include PCB antenna, external antenna and antenna pad. The default type is PCB
antenna. Users can modify the antenna type with the method below but MXCHIP would not take any responsibility
for this behavior.

If uses want to change the antenna type, just change the positon of the resistor 0©/0402, with the guidance of
below picture.

Type of antenna:

Figure 6 EWM3166 antenna type

4.2 Minimizing radio interference

When integrating the Wi-Fi module with on board PCB printed antenna, make sure the area around the antenna end
the module protrudes at least 16mm from the mother board PCB and any metal enclosure. If this is not possible use
the on board U.FL connector to route to an external antenna. The area under the antenna end of the module should be
keep clear of metallic components, connectors, vias, traces and other materials that can interfere with the radio
signal.

Minimum size of keep-out zone around antenna:
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Figure 7 Antenna minimum clearance zone

4.3 U.F.L RF Connector

This module use U.F.L type RF connector for external antenna connection.
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Figure 8 An external antenna connector size diagram
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5. Mechanical Dimensions

5.1 EMW3166 Mechanical Dimensions
EMW3166 top view (Unit: mm):

32.00£0.10

6.50

0.72+0.10

1.00

14.55+0.10

16.00+0.10

[ Imi i |

i
G

257

0.43:0.10

Figure 9 EMW3166 top view(Metric units)

EMW3166 side view (Unit: mm):

==

1.00:0.10
3.10£0.20

Figure 10 EMW3166Side View

5.2 Use guidelines (Please read carefully)

® Stamps port Wi-Fi modules which factory from MXCHIP are welding must by SMT
machine.

® SMT need machine:
Reflow soldering SMT machine
The AOI detector
6-8 mm diameter suction nozzle
® Dbaking need equipment:
Cabinet baking box
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The antistatic, high temperature resistant tray
The antistatic high temperature resistant gloves

® Storage conditions as follows
Moisture bag must be stored in a temperature < 30 <C, humidity 85% RH of the environment.
Dry packaging products, the guarantee period should be from 6 months from the date of packing seal.
Sealed packaging is equipped with humidity indicator card, as shown in Figurel13.

® Humidity indicator CARDS and baking several ways as follows:

l HUMIDITY INDICATOR

EXAMINE
ITEM  50%
IF PINK

CHANGE
DESICCANT 40%
IF PINK

WARNING 30%
IF PINK

Figure 11 Temperature and humidity indicator CARDS

® When opened, if the temperature and humidity indicator CARDS read 10%, 20%, 30%,40% three color
ring are blue, to continue to bake for 2 hours for module;
® When opened, if the humidity indicator CARDS read 10% color ring into pink, need to continue to bake
module 4 hours;
® When opened, if the humidity indicator CARDS read into 10%, 20%, color ring into pink, need to
continue to bake for 6 hours module;
® When opened, if the humidity indicator CARDS read into 10%, 20%, 30% are pink color ring, need to
continue to bake for 12 hours module;
® When opened, if the humidity indicator CARDS read into 10%, 20%, 30% ,40%are pink color ring, need
to continue to bake for 14 hours module;
® Baking parameters are as follows:

Baking temperature: 125 C +/-5 C;

Set the alarm temperature as 130 C;

Under the condition of natural cooling <36 “C, SMT placement can be made;

Dry times: 1 times;
® [f opened the time more than 3 months, please ban the use of SMT process welding this batch module,
zedoary because PCB process, more than 3 months bonding pad oxidation, SMT is likely to cause virtual
welding, welding, the resulting problems we do not assume corresponding responsibility.
® Please to ESD (static discharge, static electricity discharge) protection module before SMT;

® Please according to the SMT reflow soldering curve, peak temperature 245 °C, reflow

soldering,temperature curve as shown in figure 14, section 7.6;

® For the first time in order to ensure the qualified rate of reflow soldering, first SMT please extraction 10%
product to visual analysis, AOI inspection, to ensure that the furnace temperature control, device adsorption
method, the rationality of the put way; Suggestions: when batch production per hour 5-10 pieces of visual
analysis, AOI test;
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5.3

5.4

5.5

The matters needing attention

In the entire production, Each station of the operator must wear anti-static gloves;
When baking, no more than baking time;

When roasting, it is forbidden to join explosive, flammable, corrosive substances;
When baking, high temperature module application tray in the oven, keep the air circulation between each

module, at the same time avoid direct contact with the oven wall module;
® Baking, please will bake the door is closed, the guarantee baking box sealing, prevent leakage,
temperature influence the baking effect;

® Don't open the door, as far as possible when baking box running if must open, shortening the time of can

open the door as far as possible;

®  After baking, must be natural cooling modules to < 36 “C before wear anti-static gloves out, so as not to
burn.

® Operation, forbidden module bottom touch water or dirt;

® Temperature and humidity control level for Level3, storage and baking conditions based on IPC/JEDEC J
- STD - 020.

Bag Seal Date:

MSL/Storage Condition

CAUTION
This bag contains

MOISTURE-SENSITIVE DEVICES
if Biank, gee adjacent
bar code label

. Calculated shelf life in sealed bag: 12 months al < 40°C and < 90%

relative humidity (RH)

2. Peak package body temperature: 260 ‘c

If Blank, see adiacent bar code label

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

or other high temperature process must

a) Mounted within; 168 hrs. of factory conditions
I Blank, 38 Adjacant Dar cooe IAbal

= 30°C/60%RH, OR
b) Stored at <10% RH

. Devices require bake, bafore mounting, if:

a) Humidity Indicator Card is > 10% when read at 23 + 5°C
b) 3a or 3b not met.

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

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

It Biank, sea adjacant bar code labsl

Note: Lavel and body tamperature dafined by IPC/JEDEC J-STD-020

Figure 12 torage Condition

Recommended Reflow Profile

Solder paste recommendations: SAC305, Lead -Free solder paste.
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Reflow times<= 2times (Max.)

1.Max Rising Slope : 3°C/sec

2.Max Falling Slope: -3 C/sec

3.Soaking Time(150°C~180C): 60sec~120sec
4.0ver 217°C Time:60sec~120sec;

5.Peak Temp.240°C~250C

Recommended reflow profile:

T
250 4 Peak Temperature: 240~250C 250

e g

120

60~120s
Soaking Time

100

ax rising slope < 3°C/Sec

. Max Falling slope < -3°C/Sec

| |
i
50 100 150 200 25 Sec.

Figure 13 Temperature Curve
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6. Reference circuit
The recommended power supply circuit for EMW3166:

1 VDD
VBUS U2 TD6817 L1 4.7uH o
T . . 42, - R B RIn  0-22R
| : | RS
c6 c7 RUN 8 H 22pF &
_|I'DuF _|monF_z | GND B LS RS, n680K .
= — = RE | o | cw E;:D
150K 10uF 10uF N
Power ) ) ) )
Figure 14 Power reference circuit
The recommended USB to Serial circuit for EM\W3166:
VBUS C5 || 100nF
1 |
—L —L Ul q - =
colon| == | l'DuF | lﬂl]rlF 10 3VIOUT U o TXD |:r-1 PBIJ"DH('E R_XD
— ] = 4 PBO/DBG TXD
1 > § RXD 53
v Y RISE b—
2RI\ A AZIR Lo 92 USBDM CTS# fa®—
3 R2 37R _ DP
2 A - 5
—— - I - L&) useop CBUSO (<2
e ~a CBUSI i
T CBUS2
a4
~ho 27pF oF L 1) ppsers 55 CBUSS RS
mUSBI  —— = — m|2 FT230XS
USB--UART =

Figure 15 USB to serial reference circuit

The recommended external circuit design for EMW3166:
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u? EMW3166
VDD
by —— NC VDD 3V %—
2 = GOl VDD_3V = —
BIs a7 3¢ GPIO9 55550
—+ +— SPLMOSI GPI0§ 7 =
=~ =~ SPINSS USB_DP 33 —~L=
= £ SPISCK USB_DM —= =
~ — SPL_MISO GPIO7 22 —
NG 5] DBC_TXD USBID 5
BAT 10 VBT P06 ——FB1
per 1 NC UART_TXD —=2—=238
- 2 DBG_RXD UART_RXD (—=
RESET 13 D 8
PCO | S NC 57 PB3
\ WAKEUP GPIOS 2B
15 k 26 PAIS
s 2 N TMs S8 PAd
— £ GPIO3 TCK ——
= I ne_scr JTRST -
— S 12c_sba JIDI 55
2 GPIO4 Do -
20 | GNp GND 2
| any LAt | oanT

Figure 16 External Circuit Design

EMW3166 UART is 3.3V, if the user use UART chip is 5V, the need to convert the voltage, can with EMW3162
UART communication, please refer to the 5 V to 3.3 V UART conversion circuit Figure 19.

J1 Pl. PTC

5V
1 A1
2 RXD T1
j TXD
VS
Header 4

R4 R3
51R SIR

Y
T RS o A NP
R6 100K
VA 33V 3.3V
RS
NP R10
100K
QL $8050 UART TXD Q2 S8050 UART RXD
33V 33V
R7 10K RY 10K

Figure 17 UART 5V - 3.3 V conversion circuit
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7. MOQ&Packaging information
Table 18 MOQ&Packaging information

EMW3166-P 1800 Tray 30 10+1 300

EMW3166-E 1800 Tray 30 10+1 300
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8. Sales Information and Technical Support

If you need to get the latest information on this product or our other product information, you can visit:
http://www.mxchip.com/.

If you need to get technical support, please call us during the working hours.
From Monday to Friday, morning 9:00~12:00, afternoon 13:00~18:00
Telephone: +86 (021)52655026-822

Email: sales@mxchip.com

Postcode: 200333

Contact address: 9thFloor, No.5, Lane2145JinshaJiangRoad, Putuo District, ShangHai

EMW3166
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