http://www.ai-thinker.co|




MT7681
802.11 b/g/n single chip

Preliminary datasheet

Version: 0.00
Release date: 2014-01-08

© 2010 - 2014 MediaTek Inc.

This document contains information that is proprietary to MediaTek Inc.
Unauthorized reproduction or disclosure of this information in whole or in part is strictly prohibited.

Specifications are subject to change without notice.



MT7681
Preliminary datasheet

, T‘TEK Confidential A

Document Revision History

Revision Date Author Description
0.00 2014/01/08 Alex Lin First formal release
MediaTek Confidential © 2013 - 2014 MediaTek Inc. Page 3 of 15

This document contains information that is proprietary to MediaTek Inc.
Unauthorized reproduction or disclosure of this information in whole or in part is strictly prohibited.




MT7681
Preliminary datasheet

NI E. I/ITE. K Confidential A
Table of Contents
Document ReviSion HiStOry ... e
2
Table Of CONLENTS ... e ms e e e e e s s e e e e e s s e s s anmnn e e e e e e sanannnnn
3
1 SYSLEM OVEIVIOW ......eceeeeeeiiiiiis s ccccrsscsnre e e re s ss s s s s sms s s s s e e e e e esse s s s s mnns s ne e e eeseasssssssnnnnnnneenees snnnenenessan
4
1.1 General DesCriPtioNS ... e
4
1.2 FRALUIES ...ttt e e e e e et e e et e e e e e e e e e bbbt e e e e e e e e e e e e e aaan s
4
G T - Y o | e 1 o o (=SSR
5
1.4 BIOCK DIaQram ..........coooiiiiiiiiiiiii ettt e e e e
5
2 Product DeSCriptioNs .......cccceeiimiiiiiiiiiieee s e e
6
P2 R 14 T - 1Yo T | PRI
6
2.2 PIN DeSCriPtiON ......ooiiiiiiiiiiiiiei e e e e e e e e e e e e e a—aaa
7
PZRC TR S (=Y o] o] [T o] o] 1] o [PPSR
9
2.4 Package Information ...
10
241 QFN Packaging ........ccocuiiiiiiiiiiiie ettt 10
2.5 Ordering Information ...
12
MediaTek Confidential © 2013 - 2014 MediaTek Inc. Page 4 of 15

This document contains information that is proprietary to MediaTek Inc.

Unauthorized reproduction or disclosure of this information in whole or in part is strictly prohibited.




MT7681
Preliminary datasheet

m E D) IATEK Confidential A

3 Electrical CharacteriStiCSs .....cciiiieiiiiiii i irem e rsa s ses s ssss s ramas s sans s sansssssnasssrannsssannnsnns

13

3.1 Absolute Maximum rating ........coooiiiiiiiiie e e e e e e ——————
13

3.2 Recommended 0perating FaANJE .......cooiiiiiiiiiiiiiee ettt ee e
13

I N B L OF o o = 1= 11 (= 4 1] (= TR
13

3.4 Thermal CharacteriStICS ......oooeeiiiii e ettt et e e e e e eeaaas
13

3.5 CUurrent CONSUMPLION  ...ueiiiiiiiiii it e e e e e e e e e e e e e e e e e e e e e e eeeeaaeeeens
14

1 System Overview

1.1 General Descriptions

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 amplifier, 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. All the features
are available in compact 40pin, 5x5mm QFN package.

1.2 Features

= Single stream IEEE 802.11 b/g/n
= 32-bit RISC microprocessor as the host MCU
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= Embedded IEEE 802.11b/g/n drivers, supplicant, and TCP/IP stack

= Highly integrated RF PA, LNA, and RF switch

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

= QOperation in station mode or softAP mode

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

= All functions integrates in compact 5mm x 5mm QFN40L package

= UART interface
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1.3 Applications

= Home automation

= Smart plug
= Lighting
= Metering

= Remote control
= Network consumer devices

1.4 Block Diagram

RF_IN ﬁi Rl.: N—/ MAC/ N/ UART <::>UART
receiver
Packet
Baseband \——/ buffer/
RF_OUTP <;A RF —N security /N  System F:>
RF_OUTN ] transmitter engine control T/ GPIO/LED
Figure 1 MT7681 block diagram
2 Product Descriptions
21 Pin Layout
e = O o
E O O %X x O
5288 33383838
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Figure 2 Top view of MT7681 QFN pin-out.
2.2 PIN Description
QFN40 | Pin Nam Pin description Default |, Supply domai
in Name in descriptio PU/PD upply domain
Reset and clocks
24 LDO_RST_N External system reset active low N/A Input VvDD33
37 XTAL_XI Crystal input or external clock input N/A Input
36 XTAL_XO Crystal output N/A Input
UART interface
25 UART_TX UART TX N/A VvDD33
26 UART_RX UART RX N/A VvDD33
FLASH interface
8 EE_MISO External memory data input / Antenna select PD Input VvDD33
9 EE_MOSI External memory data output / Antenna select PD Output |VDD33
MediaTek Confidential © 2013 - 2014 MediaTek Inc. Page 8 of 15

This document contains information that is proprietary to MediaTek Inc.

Unauthorized reproduction or disclosure of this information in whole or in part is strictly prohibited.




MT7681

Preliminary datasheet

‘ TE K Confidential A
10 EE_CS External chip select PU Output |VDD33
1" EEFL_CLK External clock PU Output |VDD33
Programmable 1/O
30 GPIO0 Programmable input/output PD Infout |VDD33
31 GPIO1 Programmable input/output PD In/out |VDD33
29 GPIO2 Programmable input/output PD Infout |VDD33
28 GPIO3 Programmable input/output PD In/out |VDD33
27 GPIO4 Programmable input/output PD In/out |VDD33
WIFI radio interface
40 BG_EXTR RF BG reference N/A
2 RF_IN RF auxiliary RX input N/A
4 RF_OUTP RF port N/A
5 RF_OUTN RF port N/A
PMU
17 PMU_12V PMU 1.2V output N/A Output
18 PMU_V15A PMU 1.5V input N/A lutput
19,22 |(PMU_V33 PMU 3.3V power supply N/A Input
20 PMU_FB PMU control N/A
21 PMU_COMP PMU control N/A
23 PMU_PHASE PMU control N/A
Power supplies
7,33 VDD33 Digital I/0 power supply N/A Input
12,32 |VDD12 Digital core power supply N/A Input
3,6 RF_V33A RF 3.3V power supply N/A Input
1,35, N/A
38,39 RF _LDO RF power supply Input
34 PLL_LDO RF power supply N/A Input
E-PAD |DVSS Digital ground N/A
Table 1 Pin descriptions
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2.3 Strapping option

QFN40 Pin Name Pin description Default PU/PD
XTAL_20_SEL

8 FLMISO XTAL is 20MHz: Pull up PD
XTAL is 40MHz: Pull down

27 GPI104 EXT_EE_SEL: Pull down PD

25 UART_RX CHIP_MODE([2]: Pull down PD

1 FLCLK CHIP_MODE[1]: Pull up PD

9 FLMOSI CHIP_MODE[0]: Pull down PU

MediaTek Confidential
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24 Package Information
241 QFN Packaging

[¢[t®[C[A[B 55
0.25
JUUUUuuuul [@ @ [c[A]B]
B =
N = =
o) =) c o
<~ ) [= -
o =) g «~
) g s
= =N
?—Lrsm”nnr 0.0T]
7 AL
PINT 1D kL
0.20-R & bbb@][C[A[B]
ddd®@[C
BOTTOM VIEW
[/ ]cec]C " M ]eee|C]
]aaa]CA] A2
[A] 2 A3
Al
bbb |C|B 0.10
/ .,
E| SEATING
2 PLANE
LASER MARK FOR PIN 1
IDENTIFICATION IN THIS AREA
TOP VIEW SIDE VIEW
MediaTek Confidential © 2013 - 2014 MediaTek Inc. Page 11 of 15

This document contains information that is proprietary to MediaTek Inc.

Unauthorized reproduction or disclosure of this information in whole or in part is strictly prohibited.




MEDINTEK

MT7681
Preliminary datasheet
Confidential A

* CONTROLLING DIMENSION : MM

eol] MILLIVETER INCH
MIN. [ NOM. | MAX. | MIN. [NOM. [ MAX.
A |--—]-—-]0.80|-——]—-—|0.031
At |———{—-—]0.05 [-——|—-—0.002
a2 |-—-[053 ] 0.58 |-—- [0.021]0.023
A3 0.20 REF. 0.008 REF.
0.15 | 0.20 | 0.25 |0.008]0.008J0.010
D 5.00 bsc 0.197 bsc
p2 |3.55[3.70 | 3.85 |0.140[0.146)0.152
E 5.00 bsc 0.197 bsc
2 |3.55|3.70 | 3.85 |0.140]0.1486[0.152
L |o0.30]0.40] 050 0.012)0.0160.020
e 0.40 bsc 0.016 bsc
R |o.075] —-—|-—o.003] -—— | ——-
TOLERANCES OF FORM_AND POSITION
aaaq 0.10 0.004
bbb 0.07 0.003
cce 0.10 0.004
ddd 0.05 0.002
eee 0.08 0.003
fif 0.10 0.004

NOTES :
1.ALL DIMENSIONS ARE IN MILLIMETERS.

2.DIE THICKNESS ALLOWABLE IS 0.305 mm MAXIMUM(.012 INCHES MAXIMUM)

3.DIMENSIONING & TOLERANCES CONFORM TO ASME
4.THE PIN #1 IDENTIFIER MUST BE PLACED ON THE

PACKAGE BY USING INDENTATION MARK OR OTHER FEATURE OF PACKAGE BODY.

Y14.5M. —1994.
TOP SURFACE OF THE

5.EXACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL

6.PACKAGE WARPAGE MAX 0.08 mm.

7.APPLIED FOR EXPOSED PAD AND TERMINALS. EXCLUDE EMBEDDING PART OF EXPOSED

PAD FROM MEASURING.
B8.APPLIED ONLY TO TERMINALS.

Figure 3 Package outline drawing
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2.5 Ordering Information

Package Operational temperature range

Part number

‘ MT7681N ‘ 5x5x0.8 mm 40-QFN ‘ -10~70°C ‘

Table 3 Ordering information

2.6 TOP Marking Information

MTK MT7681N : Part number

MT7681N DDDD: Date Code

DDDD-#### H#i##: Internal controlcode
@@@@@@ : Lot number

PEEEEP@

Figure 4 Top marking

3 Electrical characteristics

3.1 Absolute maximum rating
[ Symbol [~ Parameters T Maximumrating [ Unit |
VDD33 3.3V Supply Voltage -0.3t0 3.6 \%
VDD12 1.2V Supply Voltage -0.3t0 1.5 \%
VDD15 1.5V Supply Voltage -0.3t0 1.8 \%
Tsta Storage Temperature -40 to +125 °C
VESD ESD protection (HBM) 2000 \%

Table 4 Absolute maximum ratings

3.2 Recommended operating range
VDD33 3.3V Supply Voltage 2.97 3.3 3.63 \Y,
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VDD12 1.2V Supply Voltage 1.14 1.2 1.26 \Y,
VDD15 1.5V Supply Voltage 1.425 1.5 1.575 \Y,
TAMBIENT Ambient Temperature -10 - 70 °C

Table 5 Recommended operating range

3.3 DC characteristics
ViL Input Low Voltage LVTTL -0.28 0.6 \%
ViH Input High Voltage 2.0 3.63 Vv
Vr. Schmitt Trigger Negative Going 068 136 Vv
Threshold Voltage LVTTL
Vv Schmitt Trigger 136 17 Vv
™ Positive Going Threshold Voltage ' '
VoL Output Low Voltage [lo.] =1.6~14 mA -0.28 0.4 \Y
Vo Output High Voltage [lon] = 1.6~14 mA 24 vDD33+0.33| V
Reu Input Pull-Up Resistance PU=high, PD=low 40 190 KQ
Rep Input Pull-Down Resistance PU=low, PD=high 40 190 KQ
Table 6 DC description
3.4 Thermal characteristics
Ty Maximum Junction Temperature (Plastic Package) 125 °C
Oua Junction to ambient temperature thermal resistancel'l2 48.11 °C/W
Ouc Junction to case temperature thermal resistance TBD °C/W
Wt Junction to the package thermal resistancel 3.23 °C/W
Note:

[1] Air flow condition: Natural convection. 0.5m/s.
[2] PCB dimension 21mm x 11mm. 4-layer.
[3] 5mm x 5mm QFN40L package

Table 7 Thermal information

3.5 Current consumption

Sleep mode 1.1 mA
RX Active, HT40, MCS7 151 mA
RX Power saving, DTIM=1 15 mA
RX Listen 6 mA
TX HT40, MCS7 @15dBm 210 mA
TX CCK, 11Mbps @19dBm 242 mA
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Note: All result is measured at the antenna port and VDD33 is 3.3V

Table 8 WLAN 2.4GHz Current Consumption

y
Aia\

ESD CAUTION

MT7681 is ESD (electrostatic discharge) sensitive device and may be damaged with ESD or spike
voltage. Although MT7681 is with built-in ESD protection circuitry, please handle with care to avoid the
permanent malfunction or the performance degradation.
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