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SPECIFICATION

IEEE 802.11 b/g/n 2.4GHz 1T1R WiFi
UART INTERFACE

WL-UMO01-7681 (MT7681)
UART Module



1.PRODUCT DESCRIPTION

The MT7681 is a highly integrated Wi-Fi SOC(system on Chip) single chip, which supports
IEEE802.11b/g/n single stream, providing GPIO and PWM for intelligent control, and
UART, SPI, and 12C interfaces for device communication.

The MT7681 integrate power amplifier, low noise am plifier, and RF switch to reduce
the module size and RF design capability required. And also integrate power manage
unit for single 3.3V power source for cost effective design.

The MT7681 embedded 32-bit RISC MCU for 802.11b/g/n drivers, supplicant, TCP/IP
protocol stack, and networking applications, can be operated in station mode and
SoftAP mode.

The MT7681 is an ideal solution for embedded device to enable networking service
with minimized design effort.

2. Features

Single stream IEEE 802.11 b/g/n

32-bit RISC microprocessor as the host MCU

Embedded IEEE 802.11b/g/n drivers, supplicant, and TCP/IP stack

Highly integrated RF PA, LNA, and RF switch

Integrate high efficiency switching regulator for single 3.3V power source
Security support for WFA WPA/WPAZ2 personal, WPS2.0, WAPI

Operation in station mode or softAP mode

Rich interfaces, UART, SPI, 12C, PWM and GPIOs

UART interface Low Halogen compliance

00600000

3. Applications

Home automation

Smart plug

Lighting

Metering

Remote control

Network consumer devices
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4.Diagram

REIN () RE =) MAC/ () UART )UART
receiver Packet
Baseband = buffer/
security
RF_OUTP Al RF F . s  System )
RF_OUTN Y transmitter | L engine v ¥ control r} GPIO/LED
Figure 1 MT7681 block diagram
5. Temperature Limit Ratings
Parameter Minimum Maximum Units
Storage Temperature -40 125 C
Ambient Operating Temperature 0 70 C
Junction Temperature 0 125 C
6.PRODUCT SPECIFICATIONS
Main chipset : WiF Single Chip: MT7681
Functional Specifications
Model WL-UMO01-7681-V1.1
Major Chipset MT7681
Standards WiFi: EEE 802.11b, IEEE 802.11g, IEEE 802.11n, IEEE 802.11n
Bus Interface WiFi: UART
802.11b: 11, 5.5, 2, 1 Mbps
Data Rate 802.119: 54, 48, 36, 24, 18, 12, 9, 6 Mbps

802.11n: MCS 0 to 7 for HT20MHz ;MCS 0 to 7 for HT40MHz

Modulation Techniques

802.11b:
802.11g:
802.11n:

CCK, DQPSK, DBPSK
64 QAM, 16 QAM, QPSK, BPSK
64 QAM, 16 QAM, QPSK, BPSK




Operating Channel

WiFi 2.4GHz:

11: (Ch. 1-11) — United States
13: (Ch. 1-13) — Europe
14: (Ch. 1-14) — Japan

Frequency Range

2.400GHz ~ 2.4835 GHz

Security

WiFi : WPA, WPA2 , WPS2.0, WAPI

OS supported

Linux/Android

7.Power Supply DC Characteristics

Symbol Parameter Minimum Typical Maximum Units
VDD33 3.3V Supply Voltage 297 3.3 3.63 \Y
VDD12 1.2V Supply Voltage 1.14 1.2 1.26 \%
VDD15 1.5V Supply Voltage 1.425 1.5 1.575 \%
IDD33 3.3V Rating Current - - 600 mA

DC Characteristics

Module Voltage Current Consumption (linking)
WL-UMO1-7681-V1.1 3.3V 250mA (_EM A B IN I DIFE)

8.Electrical Specifications

1) RF Characteristics for IEEE802.11b ( 11Mbps mode unless otherwise specified)

Items Contents
Specification IEEE802.11b
Mode CCK 11 Mbps

Channel frequency

2412 ~ 2484 MHz

RX (per<85 dBm@8%) -85 dBm

FREQ ERR LIMIT +13PPM

TX Characteristics Min. Typ. Max. Unit
Power Level (17+2 dBm) 17 dBm
EVM (s-18) -18 dB




2) RF Characteristics for IEEE802.11g (54Mbps mode unless otherwise specified)

Items Contents
Specification IEEE802.11g
Mode OFDM 54 Mbps

Channel frequency

2412 ~ 2484 MHz

RX (per<70 dBm@10%) -70 dBm

FREQ ERR LIMIT +13PPM

TX Characteristics Min. Typ. Max. Unit

Power Level (14+2dBm) 14 dBm

EVM (=-27) -27 dB
3) RF Characteristics for IEEE802.11n (BW20 MCS7)

Iltems Contents

Specification IEEE802.11n (BW20_MCS7)

Mode BW20_MCS7 65 Mbps

Channel frequency 2412 ~ 2484 MHz

RX (per<65 dBm@10%) -65 dBm

FREQ ERR LIMIT +13PPM

TX Characteristics Min. Typ. Max. Unit

Power Level (13+2 dBm) 13 dBm

EVM (=-28) -28 dB
4) RF Characteristics for IEEE802.11n (BW40 MCS7)

Iltems Contents

Specification IEEE802.11n (BW40_MCS7)

Mode BW40_MCS7 135 Mbps

Channel frequency 2412 ~ 2484 MHz

RX (per<65 dBm@10%) -65 dBm

FREQ ERR LIMIT +13PPM

TX Characteristics Min. Typ. Max. Unit

Power Level (132 dBm) 13 dBm

EVM (s-28) -28 dB




9.MODULE PIN ASSIGNMENT
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GND UART_TX
GND RST_N
GND NC
GND GND
GND FL_CLK
GND UART _RX
3.3vD_2 FL_MOSI
GND FL_CS
ANT FL_MISO
PIN Function Description
1 FL _MISO External memory data input
2 FL CS External memory chip select
3 FL _MOSI External memory data output
4 UART RX UART RX
5 FL CLK External memory clock
6 GND GND
7 NC NC
8 RST N External system reset active low
9 | UART TX UART_TX
10 3.3VD 3.3V
11 NC NC
12 GP104 GP104
13 GPIO3 GPIO3
14 GPI1O2 GP102
15 GPIO1 GPIO1




16 GPIOO0 GPIO0
17 GND Grond
18 GND Grond
19 GND Grond
20 GND Grond
21 GND Grond
22 GND Grond
23 3.3VD 2 3.3V
24 GND Grond
25 ANT Antenna
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10.Mechanical

Length Width Height
Dimensions (mm) 18.6 16.0 16
(Tolerance: £0.2mm) (Tolerance: £0.2mm) (Tolerance: £0.2mm)
—2.5000—] 1.7000 |-
2.0000
2.0000
2.0000
16,0000
12192
1000 - 0 0 0 0 z z =
136625
16,1625




11.1.WIFI RF Circuit reference pictures

— ANT

L DA AR IR 8 70 7 AT R VLI, LSRR R Z UL RC I HL T T AF SO0 HE.
2.LA B RF GELRZA 50 BRASBHAT, ELARELE 90 B, AELKEEARERL 15mm.

Note: The RF part layout must do 50 Qimpedance., can't get the line go 90°, can't get the line longer than 15

mm.



12.Recommended Reflow Profile
Referred to IPC/JEDEC standard.

Peak Temperature : <250°C

Number of Times : <2 times

Slepe: 1~2°C/zec nax.

(217°C to peak) peak: 24540/-5°C

Famp down rate
Hax. 2.5%C/gec

Preheat: 150~200°C

'y
L

40 ~60sec

60— 120 sec.

Eamp up rate
\ Titne (sec)

Hax. 2C/sec.

ENVIRONMENTAL
Operating
Operating Temperature: 0°Cto +70 °C
Relative Humidity: 5-90% (non-condensing)
Storage
Temperature: -40°C to +80°C (non-operating)
Relevant Humidity: 5-95% (non-condensing)

MTBF caculation
Over 150,000hours



13.Wireless module before the SMT note:

1.When customers Open stencil must be sure the hole bigger to the
Wireless module plate, please press 1 to 1 and 0.7 mm is widened to

open outward, the thickness of 0.12 mm.

2.Can't get the wifi module bare hands when needs,must we wear the

gloves and static ring.

3.The furnace temperature according to the size of the customer the
mainboard ,generally like to stick on a tablet standard temperature of
250 + - 5,can do 260 + - 5.

Storage and use Wifi module control should pay attention to the
following matters:

1.Module of the storage life of vacuum packaging:

1-1.Storage life :
humidity:<90%R.H.

12 months. Storage conditions:<40°C. Relative

1-2.After this bag is opened , devices that will be subjected to infrared

reflow, vapor-phase reflow, or equivalent processing must be :

1-3.Check the humidity card :stored at =20%RH.If :30%~40%(pink)or

greater than 40%(red).Labeling module has moisture absorption.

@ Mounthed within 168 hours at factory conditions of:
t=30%C, =60%R.H.

@ Once opened, the workshop the preservation of life for 168
hours.
1-4.1f baking is required,devices may be baked for:

@ Modules must be to remove module moisture problem.

® Baking temperature: 125 °C, 8 hours.

(® After baking, put proper amount of desiccant to seal
packages.

1-5. The actual number of module vacuum packing which is based on

the actual number of packages to the customer requirements.
2.Module reel packaging items as follows.

2-1.Storage life : 12 months. Storage conditions:<40C. Relative
humidity:<90%R.H.

2-2.Module apart packing after 168 hours, To launch patch need to
bake, to
conditions:

remove the module hygroscopic,
125C, 8hours.

baking temperature

2-3. The actual number of module reel packing which is based on the

actual number of packages to the customer requirements.

3.Module pallet packaging items as follows:
3-1.Storage life : 3 months. Storage conditions:<40°C. Relative
humidity:<90%R.H.

3-2.Module if not used within 48 hours, before launch the need for

baking, baking temperature: 125 °C, 8 hours.

3-3. Pallet packaging each plate is 100 PCS.The actual number of
module pallet packing which is based on the actual number of
packages to the customer requirements.
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