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1. Description

AcSiP Technology Corp. introduces a low-cost and low-power consumption IOT module, AI7681H. The
AI7681H integrate Wi-Fi single chip, which supports IEEE 802.11b/g/n stream, providing GPIO for intelligent

control, and UART interfaces for device communication.

The AI7681H integrate chip antenna and 8Mbits flash to reduce customer platform size. And also integrate

power manage unit for single 3.3V power source for cost effective design.

The AI7681H 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 AI7681H is an ideal solution for

embedded device to enable networking service with minimized design effort.

Feature

® Small footprint : 18 mm x 15 mm x 1.7 mm

® Single stream IEEE 802.11 b/g/n

® 32-bit RISC microprocessor as the host MCU

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

® Highly integrated RF PA, LNA, and RF switch

® Integrate chip antenna and 8Mbits flash

® Integrate high efficiency switching regulator for single 3.3V power source
® Seccurity support for WFA WPA/WPA?2 personal, WPS2.0, WAPI

® Operation in station mode or softAP mode

® Rich interfaces, UART and GPIOs

® ROHS & Halogen free compliant / Lead free
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1-1. Block Diagram

A simplified block diagram of the AI7681H IOT module is depicted in the figure below.

UART g Chip Ant.

GPIO[0..d]| Gl

MT7681 RF Matching

3.3V —_—P
8Mbits Flash MHF4

Connector

1-2. Specification

Model Name Al7681H

Product Description IOT Module

Station mode : IEEE 802.11b/g/n
AP mode : IEEE 802.11b/g

Network Standard

Host Interface UART / GPIO[0..4]

Operation Conditions

B Storage : -40C ~+85C
Temperature . . .

B Operating : -10C ~+70C

B Operating : 10 ~ 95% (Non-Condensing)
Humidity

B Storage : 5 ~ 95% (Non-Condensing)
Dimension 18 mm x 15 mm x 1.7 mm
Package LGA
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2. Electrical Characteristics

2-1. Absolute Maximum Ratings

3.3VD Supply Voltage -0.3 33 3.6 \Y

3.3VD RF Supply Voltage (RF) -0.3 33 3.6 v

2-2. Recommended Operating Range

3.3VD Supply Voltage 2.97 33 3.63 A"

3.3VD RF Supply Voltage (RF) 2.97 33 3.63 v

2-3. DC Characteristics

Vi Input Low Voltage LVTTL -0.28 0.6 Vv
Vi Input High Voltage 2.0 3.63 A%
VoL Output Low Voltage | ToL | = 1.6~14mA -0.28 0.4 \Y4
Vou Output High Voltage | Ton | = 1.6~14mA 2.4 VDD+0.33 A%
Rpy Input Pull-Up Resistance PU=High, PD=Low 40 190 KQ
Prp Input Pull-Down Resistance | PU=Low, PD=High 40 190 KQ
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2-4. RF Characteristics
2-4-1. RF Characteristics for 802.11b

A wireless communication SiP Solufion Provider

'PRODUCT SPECIFICATION éusrebss commy

802.11b Transmit (Conductive)

Frequency Range Channel 1 Channel 13
Tx Power Level DQPSK 14 16 18 dBm
Frequency Tolerance -10 0 10 ppm
11MHz—22MHz 40 dBr
Spectral Mask
>22MHz 53 dBr
Modulation Accuracy All Data Rate 15 %

802.11b Receiver (Conductive)

Frequency Range Channel 1 Channel 13
Min. Input 11Mbps PER<8% -86 dBm
Max. Input Level PER<8% 0 dBm

2-4-2. RF Characteristics for 802.11g

802.11g Transmit (Conductive)

/lcsip

MT7681
802.11b/g/n IOT Module
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Frequency Range Channel 1 Channel 13
Tx Power Level OFDM 12 14 16 dBm
Frequency Tolerance -10 0 10 ppm
Modulation Accuracy All data rate -28 -30 dB
802.11g Receiver (Conductive)
Frequency Range Channel 1 Channel 13
Min. Input 54Mbps PER<10% -74
Max. Input Level PER<10% -3.0 dBm
Product Name AI7681H
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2-4-3. RF Characteristics for 802.11n (2.4GHz)
802.11n_HT?20 Transmit (Conductive)

Frequency range Channel 1 Channel 13

Tx Power Level OFDM 12 14 16 dBm
Frequency Tolerance -10 0 10 ppm
Modulation Accuracy All Data Rate -28 -30 dB

802.11n_HT40 Transmit (Conductive)

Frequency range Channel 3 Channel 11

Tx Power Level OFDM 12 14 16 dBm
Frequency Tolerance -10 0 10 ppm
Modulation Accuracy All Data Rate -28 -30 dB

802.11n_HT?20 Receiver (Conductive)

|

Frequency Range Channel 1 Channel 13
Min. Input MCS7 PER<10% -71 dBm
Max. Input Level PER<10% -3.0 dBm

802.11n_HT40 Receiver (Conductive)

Frequency range Channel 3 Channel 11
Min. Input MCS7 PER<10% -68 dBm
Max. Input Level PER<10% -3.0 dBm

2-5. WLAN 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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3. Pin Definition

3-1. Pin Description

1 GND VSS | Ground Pin
2 GND VSS | Ground Pin
3 GND VSS | Ground Pin
4 3.3VD VDD | Power Supply
5 GND VSS | Ground Pin
6 GND VSS | Ground Pin
7 GND VSS | Ground Pin
8 RST N I External System Reset (Low * Active)
9 GND VSS | Ground Pin
10 UART RX I RX Pin of UART Interface
11 UART TX O TX Pin of UART Interface
12 GND VSS | Ground Pin
13 GPIO4 /0 Programmable Input / Output
14 GPIO3 I/0 Programmable Input / Output
15 GPIO2 /O Programmable Input / Output
16 GPIOI1 /O Programmable Input / Output
17 GPIOO /O Programmable Input / Output
18 GND VSS | Ground Pin
19 NC
20 NC
21 NC
22 NC
23 GND VSS | Ground Pin
24 3.3VD RF VDD | Power Supply
25 GND VSS | Ground Pin
26 GND VSS | Ground Pin
27 GND VSS | Ground Pin
28~31 ePAD VSS | Ground Pin
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3-2.  Pin Assignment and Footprint
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3-3. Mechanical Dimensions

0.35mm 15.0mm
e e
18.0mm
\ 4
[ = |
1.35mm lu
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Limm

BOTTOM VIEW
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4. Recommended Reflow Profile
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5. Module Preparation

5-1. Handling

Handling the module must wear the anti-static wrist strap to avoid ESD damage. After each module is aligned and
tested, it should be transport and storage with anti -static tray and packing. This protective package must be
remained in suitable environment until the module is assembled and soldered onto the main board.

Base on reliability test result pass MRT L3 criteria, AI7681H refer to MSL3 criterion.

5-2.  SMT Preparation

1. Calculated shelf life in sealed bag: 6 months at <40 degree and <90% relative humidity (RH).
2. Peak package body temperature: 250 degree.
3. After bag was opened, devices that will be subjected to reflow solder or other high temperature process
must.
A. Mounted within: 168 hours of factory conditions <30 degree / 60% RH.
B. Stored at =10% RH with N2 flow box.
4. Devices require baking, before mounting, if:
A. Package bag does not keep in vacuumed while first time open.
B. Humidity Indicator Card is >10% when read at 23 + 5 degree.
C. Expose at 3A condition over 8 hours or Expose at 3B condition over 24 hours.

5. If baking is required, devices may be baked for 12 hours at 125 £ 5 degree.
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6. Package Information

6-1 Product Marking
Nesp |
csip

Al7681H
CEFE

Line 1: AcSiP Logo (Fixed)
Line 2: Product name (Fixed)

Line 3: MediaTek Logo (Fixed)

FCC ID:2ADWC-AI7681H
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6-2 Tray Dimension
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6-3 Packing Information

E-mAh

Pint oreriaton Tray B REVISION HISTORY
Tray label order of rank from et ]
big to small Extra anti-static foam
REV DESCRIPTION RELEASED BY DATE
Ana e
e Packing Bang 1 |original Josh 201612410
L]
Chamfar
2 RAABERRLRAREAS, B RFOE
ABRUTLEOMEG b s B BT At extrs anti-static foam Gushioning at he comers
TFBGA and tray orientation, and Cover a Empy Tray. &nd fit by packing band
JEE:
NOTE:
A R 5, 7R A SR SRR
o A Squeeze Fillings Into The Unfilled Space Of The Inner Box And
Humidity Gard Sealline " i & ﬁfem Cartan To Void The Collision And Damage.
rier Bon 2R TEUREART R 2 (e (Tray RERHESIERACb)
MR EA Packing Band Shall Be Packed On The Dint Of Tray .(Tray label order of rank fram big to small)
Inner Label A o 273104
3 HERETES AR R30S
Woekly code 1 #F Vacuum packing finished be flat and wait 30 minutes
‘ ‘ . Weekly code Label F
EELTS
Seal Tag
# WA
Anti-static sluminum foil bag ESD symbol
an Raad
CHAMFER bubble cushion
AR R RS T F A2 R R HLRTLRA LU EREA
ARBAEB R R, LT TR & U ENCE N
Put 1 humidity card and 2 desiccant and Paste label A and ESD symbalon on the Anti-static aluminum foil bag, HER A A o LR
tray into anti-static aluminum foil bag Put packed product with bubble cushion inta inner box. Adhere labels and tape as shown .
r D (£ 45 0)
| | Label D (Right/Laft)
1 I b\
i | SRR PROJECTION HEADQUARTER
1 | seal Tape (Top/Bottom) 3F-1, No207. Fusing Rd. Taoyuan City. 207 3
I | Taoyuan Country,330, TAIWAN, R0.C
1 | S R_«ﬁc —Q— TEL-886-3-2868388 TEL:(03]-2868388
’I | Shipping label C FAX:886-3-3475000 FAX:(03)-3475000
1 |
. ‘ DIMENSIONING . | APPROVALS | SIGN | DATE [USTOMERDRAWNGNO
i | UNLESS OTHERWISE SPECIFIED
DRAWING Josh TITLE
| | ALL DIMENSIONS ARE IN MM, 20141210 PACKING SPEC
! ! ALL PROJECTIONS ARE THIRD .
1 | ORDER. CHECKED Kidd 2014/12/10
1 | PACKING FOR M214
1 | P Weekly code i &F TOLERANCES: aoerovin | Jackson | zo141z10
. i e Label Wesidy code LabelF | 0 2
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NEYTETS TS YTy ‘ - M216 PKG 01
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5%, 10%, 60% relative humidity
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Federal Communication Commission Interference Statement

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to
Part15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference
in a residential installation. This equipment generates, wuses and can radiate radio frequency
energy and, if not installed and used in accordance with the instructions, may cause harmful interference to
radio communications. However, there is no guarantee that interference will not occur in a particular installation.
If this equipment does cause harmful interference to radio or television reception, which can be determined by
turning the equipment off and on, the user is encouraged to try to correct the interference by one of the following

measures:

- Reorient or relocate the receiving antenna.
- Increase the separation between the equipment and receiver.
- Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

- Consult the dealer or an experienced radio/TV technician for help.

FCC Caution: Any changes or modifications not expressly approved by the party responsible for compliance

could void the user's authority to operate this equipment.

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1)
This device may not cause harmful interference, and (2) this device must accept any

interference received, including interference that may cause undesired operation.

IMPORTANT NOTE:
Radiation Exposure Statement:
This equipment complies with FCC radiation exposure limits set forth for an uncontrolled environment. This

equipment should be installed and operated with minimum distance 20cm between the radiator & your body.
This transmitter must not be co-located or operating in conjunction with any other antenna or transmitter.
Country Code selection feature to be disabled for products marketed to the US/CANADA

This device is intended only for OEM integrators under the following conditions:
1) The antenna must be installed such that 20 cm is maintained between the antenna and users, and
2) The transmitter module may not be co-located with any other transmitter or antenna,
3) For all products market in US, OEM has to limit the operation channels in CH1 to CH11 for 2.4G band by
supplied firmware programming tool. OEM shall not supply any tool or info to the end-user regarding to
Regulatory Domain change.
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As long as 3 conditions above are met, further transmitter test will not be required. However, the OEM integrator
is still responsible for testing their end-product for any additional compliance requirements required with this
module installed

IMPORTANT NOTE

In the event that these conditions cannot be met (for example certain laptop configurations or co-location with
another transmitter), then the FCC authorization is no longer considered valid and the FCC ID cannot be used on
the final product. In these circumstances, the OEM integrator will be responsible for re-evaluating the end

product (including the transmitter) and obtaining a separate FCC authorization.

End Product Labeling
This transmitter module is authorized only for use in device where the antenna may be installed such that 20 cm

may be maintained between the antenna and users. The final end product must be labeled in a visible area with
the following: “Contains FCC ID: 2ADWC-AI7681H”.

Manual Information to the End User
The OEM integrator has to be aware not to provide information to the end user regarding how to install or
remove this RF module in the user’s manual of the end product which integrates this module.

The end user manual shall include all required regulatory information/warning as show in this manual.
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