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1. Description

AcSiP Technology Corp. introduces a low-cost and low-power consumption IoT module. This
stand-alone module is an operating system designed for wearable or internet of things (IoT) devices

with smart connection and cloud application/services.

Al7697HD is a highly integrated SIP module which features an application processor, a low power
1x1 dual-band Wi-Fi subsystem, a Bluetooth subsystem, and a Power Management Unit. The
application processor subsystem contains an ARM Cortex-M4F MCU, which has many peripherals,
including UART, 12C, SPI, 12S, PWM, IrDA, and auxiliary ADC. AI7697HD also includes embedded
SRAM/ROM and an external 4MB serial flash.

The Wi-Fi subsystem contains the 802.11a/b/g/n radio, baseband, and MAC that are designed to
meet both the low power and high throughput application. It also contains a 32-bit RISC CPU that

could fully offload the application processor.

The Bluetooth subsystem contains the Bluetooth radio, baseband, link controller. It also uses the
same 32-bit RISC CPU for the Bluetooth protocols.

B |EEE 802.11 a/b/g/n compliant
Supports 20MHz,40MHz bandwidth in 2.4/5GHz
General Dual-band 1T1R mode with data rate up to
B ARM Cortex M4 MCU with FPU with up to 150Mbps
192MHz clock speed Supports STBC, LDPC
B 352KB SRAM / 64KB boot / 4MB Flash

B Supports external serial flash with Quad

1.1. Platform Features

Greenfield, mixed mode, legacy modes support
IEEE 802.11 d/e/h/i/k/r/w support

Peripheral Interface (QPI) mode Security support for WFA WPA/WPA?2 personal,
B Supports eXecute In Place (XIP) on flash WPS2.0, WAPI
B 32KB cache in XIP mode

Supports 802.11w protected managed frames
QoS support of WFA WMM, WMM PS
Integrated LNA, PA, and T/R switch

B Hardware crypto engines including AES, DES/3DES,
SHAZ2 for network security

B Two UART interfaces with hardware flow control Optional external LNA and PA support.

and one UART for debug, all multiplexed with

GPIO

One SPI slave interface multiplexed with GPIO

RX diversity support with additional RX input

Bluetooth 4.2 Low Energy (LE)

Two 12C master interface multiplexed with GPIO
One 12S interface multiplexed with GPIO

Four channel 12-bit ADC multiplexed with GPIO
Dedicated high-performance 32-bit RISC CPU N9
up to 160MHz clock speed
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2. Block Diagram

-— B3 Al7897HD
% ‘l’ ‘L LM 2.4G band/BLE -—>
ﬁ _ Front End J
— [
‘ﬁ’ —
tSV&'
2.1. Specification

Al7697HD

Chipset MT7697D

Core ARM Cortex-M4 MCU

FPU Clock Speed 192MHz

SRAM 352KB

External Flash 4MB

Antenna connector MHF4 series: 20449-001E

5150~5250(Band1) * 5250~5350(Band2)

Support 5G Band(MHz)
5470~5725(Band3) ~ 5725~5850(Band4) ~ 5850~5925

Operation Condition

Operating : -40C ~ +85C

Storage : -40°C ~+105C

Operating : 10 ~ 95% (Non-Condensing)
Storage : 5~ 95% (Non-Condensing)

Temperature

Humidity

Mechanical Information

Dimension 18mm X 18mm X 1.7mm (Typ.)

Package LGA 44Pin — Stamp hole type

Certification

FCCID 2ADWC-AI7697HD

CE EN300328 / EN301489 / EN60950-1 / EN301893 / RED (CE_Radio) / EMF
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3. Electrical Characteristics

3.1. Absolute Maximum Ratings

VBAT Supply Voltage 3 3.3 3.6 Vv

I/O Voltage I/O supply voltage 3 3.3 3.6 Y

3.2. RF Characteristics

3.2.1. RF Characteristics for 802.11b 11M

802.11b Transmit (Conductive)

Frequency Range Channel 1 Channel 13
Tx Power Level DQPSK 18.0 20.0 22.0 dBm
Frequency Tolerance -15 0 15 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% -90 -88 -86 dBm
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3.2.2. RF Characteristics for 802.11g 54M

802.11g Transmit (Conductive)

Frequency Range Channel 1 Channel 13
Tx Power Level OFDM 15.0 17.0 19.0 dBm
Frequency Tolerance -15 0 15 ppm
Modulation Accuracy All data rate -31 -28 dB

Frequency Range

802.11g Receiver (Conductive)

Channel 1

Channel 13

Min. Input

54Mbps PER<10%

-77.0

-75.0

-73.0

dBm

3.2.3.

RF Characteristics for 802.11n MCS7(HT20)

802.11n_HT20 Transmit (Conductive)

Frequency range Channel 1 Channel 13

Tx Power Level OFDM 15.0 17.0 19.0 dBm
Frequency Tolerance -15 0 15 ppm
Modulation Accuracy All Data Rate -31 -28 dB

802.11n_HT20 Receiver (Conductive)

Frequency Range Channel 1 Channel 13
Min. Input MCS7 PER<10% -75 -73 -71 dBm
3.2.4. RF Characteristics for 802.11n MCS7(HT40)
802.11n_HT40 Transmit (Conductive)
Frequency range Channel 1 Channel 13
Tx Power Level OFDM 15.0 17.0 19.0 dBm
Frequency Tolerance -15 0 15 ppm
Modulation Accuracy All Data Rate -30 -28 dB
802.11n_HT40 Receiver (Conductive)
Frequency Range Channel 1 Channel 13
Min. Input MCS7 PER<10% -73.5 -71.5 -69.5 dBm
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3.2.5. RF Characteristics for 5G 802.11n MCS7(HT20)

5G 802.11n_HT20 Transmit (Conductive)

Frequency range 5180 5825 MHz

Tx Power Level OFDM 11.0 13.0 15.0 dBm
Frequency Tolerance -15 0 15 ppm
Modulation Accuracy All Data Rate -29 -28 dB

5G 802.11n_HT20 Receiver (Conductive)

Frequency Range 5180 5825 MHz
Min. Input MCS7 PER<10% -72 -70 -68 dBm

3.2.6. RF Characteristics for 5G 802.11n MCS7(HT40)

5G 802.11n_HT40 Transmit (Conductive)

Frequency range 5180 5825 MHz

Tx Power Level OFDM 10.0 13.0 14.0 dBm
Frequency Tolerance -15 0 15 ppm
Modulation Accuracy All Data Rate -29 -28 dB

5G 802.11n_HT40 Receiver (Conductive)

Frequency Range Channel 1 Channel 13
Min. Input MCS7 PER<10% -69 -67 -65 dBm

3.2.7. RF Characteristics for 5G 802.11a 54M

5G 802.11a Transmit (Conductive)

Frequency Range 5180 5825 MHz
Tx Power Level OFDM 12.0 14 16.0 dBm

Frequency Tolerance -15 0 15 ppm
Modulation Accuracy All data rate -29 -28 dB

5G 802.11a Receiver (Conductive)

Frequency Range Channel 1 Channel 13
Min. Input 54Mbps PER<10% -74.0 -72.0 -70.0 dBm
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3.2.8. Bluetooth LE Receiver Specifications

Frequency Range 2402 2480 MHz
Receiver Sensitivity PER<30.8% -93 dBm
Max. Usable Signal PER<30.8% -9 -5 dBm

Co-channel selectivity
C/! Co-channel 6 21 dB
(PER<30.8%)
Adjacent channel selectivity
C/I 1IMHz -7 15 dB
(PER<30.8%)
2" Adjacent channel
C/I 2MHz o -30 -17 dB
selectivity (PER<30.8%)
3" Adjacent channel
C/l >=3MHz - -33 -27 dB
selectivity (PER<30.8%)
Image channel selectivity
C/I Image channel -20 -9 dB
(PER<90.8%)
1MHz adjacent to image
C/l Image 1MHz channel selectivity -30 -15 dB
(PER<30.8%)
Inter-modulation -50 -35 dBm
30MHz to 2000MHz -30 dBm
Out-of-band Blocking 2001MHz to 2339MHz -35 dBm
2501MHz to 3000MHz -35 dBm

3.2.9. Bluetooth LE Transmitter Specifications

Frequency Range 2402 2480 MHz
Output Power At max power output level -21 5 9 dBm
) Frequency offset -150 150 KHz
Carrier Frequency -
) Frequency drift -50 50 KHz
Offset and Drift
Max. drift rate -20 20 Hz/us
AN\ flavg 225 275 KHz
Modulation /\f2max (For at least 99% of all
o 185 KHz
Characteristic /\f2max)
A\ flave/ N\flavg 0.8 0.94 Hz/Hz
In-band Spurious T2M offset -20 dBm
Emission >1+3M offset -30 dBm
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4. Pin Definition

4.1. Detailed Pin Description

B e C

) 44 43 <
) | [ C

) TOP VIEW C
)4 n(
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PIN no. Pin Name PIN no. Pin Name
1 GP1029 23 GPIOO
2 GPI030 24 GPIO1
3 GP1028 25 GPI102
4 GP1027 26 GPIO3
5 PMU_EN_WEF 27 GPIO6
6 GPIO60 28* SPI_CS
7 GPIO59 29* SPI_DO
8 GPIO58 30* SPI_WP
9 GPIO57 31* SPI_HOLD
10 GPIO39 32* SPI_CLK
11 SYS_RST_N 33* SPI_DI
12 GP1O38 34 RTC_3V3
13 GPI1037 35 GND
14 3V3 36 PMU_EN_RTC
15 GPI036 37 GP1032
16 GPIO35 38 GPI031
17 GPI1034 39 3V3
18 GPIO33 40 GND
19 GND 41 Thermal GND
20 NC 42 Thermal GND
21 GND 43 Thermal GND
22 GND 44 Thermal GND

* Please refer to “Al76x7H series PINMUX Table.pdf” file for more information about pin configuration.

* It’s important to notice that Pin28~33 are also connected to the module internal flash. Be mindful

when you perform operation with them. If customers need not these pins, please let them in DNC.
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Al7697HD POD Information
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4.2.

NAA Uep) 237 }Czwv_ ODDSLFE-E0 - Xvd BBEB9S8Z-£0 - 13L
oma A8 30HdY I8pinold uonnjog 4is ™ ﬁ\.\.._)./_
£T'80°8T0C [T, uoneduNWWod ssaeiM Yy |~ _,,_#\\ )
— d M3IIA 3AIS :
a0d AQHL69/L1Y _mo (F1ONY OHIHL) g
NOILO3rOHd -
ILL W s
_ 08T | 5 )
m__._.. __ _ __ 5 3 m A
4 2E Lo%
<=n08<d
M3IA INOLLOSE M3IIA dOL
2 o o
ot z 28
'0d \ b g m
( E v s l ‘ - s ‘ [ W W & W W W W o W _
] " b0y r,_ f

haz

QHZ69LIV-OMAYT 1Al 204
MMAA
XXXXXX

-
P~
o
—
= =7 =y R
VI o N o R o R

o vt £ - = - === 0 = \ QHLESLIY | ] = o
1 1 y
B I | disoyy |
51, v ) @ Q¢
50 _ 'S C f ¢
| v —
Ln_ﬁ - AL AL AL AL - S o N o N o o
VT ﬁ 7 7
08T 08T
7

/\csip



'PRODUCT SPECIFICATION ¢a/e7.5qutgn Gompany

Recommended PCB Landing
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4.3. Antenna Connector Dimension
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5. Regulator

This SiP module is passed on module level to comply with following standards:

¢ FCCID - 2ADWC-AI7697HD

e CE : EN300328 / EN301489 / EN60950-1 / EN301893 / RED (CE_Radio) / EMF
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6. Recommended Reflow Profile

Reflow Profile for SiP on board Assembly

Celsus

Preheat time

150°C—200°C: 105+/-15sec

Dwell time

Over 220°C : 70+5/-10 sec

Peak Temp

240 +10/-5C

Ramp Up/Down
Rate

Up: 3 +0/-2 °C/ sec
Down: 2 +0/-1C/ sec

Nesip
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7. SiP Module Preparation

7.1. 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.

7.2. SMT Preparation

1. Calculated shelf life in sealed bag: 6 months at<40°C and <90% relative humidity (RH).
2. Peak package body temperature: 250°C.
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°C /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+5C.
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+5C.
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8. Package Information

8.1. Product Making

) |
‘ Slp < AcSIP Corp. Logo

s A[7697HD
anaie —e - XX XXXX

Date Code y YYWW
FCC ID: 2ADWC-AI7697HD

FC C€
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8.2. Tray Dimension
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8.3. Packing Information

R—w
Pint crientstion TrayR A F KR REVISION HISTORY
i Tray [aDe! order of rank fram ABT S
ol to smal Extra ant-static foam ! +
’A#; REV DESCRIPTION RELEASED BY DATE
hes
( ! > ’1“;,’ bl 1 |original Vincent 2016/05/03
W —_— ,
N #A
\_Chamer
ey MARGTERELARRA L. AR ETHE.
tamgizinge ﬁiiﬁﬁ:;,é}:iff;f‘ Ao 413 Snt-stane faam Cushioning 3t e comers
v Tora o 0 by packingband
2E
NOTE
17 3 BEE A T gEm
AR+ - a Squeeze Filings Into The Unfilled Space Of The Inner Box And
Humidty Card Sealine_ I””?l . L"aﬁm Carton To Void The Collizion And Damage
mnoreer 2 TR e b O (Tray RERSEFIE )

Jamma naRAA Packing Band Shall Be Packed Gn The Dint Of Tray (Tray label order of rank from big to small)
2 Desiceant S S HERRERFEM R0

Vacuum packing finished be fiat and wait 30 minutes

ey cote REF
weeky code LavelF N,

HALS
we SealTag
Tape

Anti-static auminum foil bag

S #A sk /
S AR bubble cushion
BB R R £ RO S BERAEOREHRLARL
ERBARBERRES. Bt e EERANEA.
Put 1 humidity card and 2 desiccant and Paste label A and ESD symbolon on the Anti-static aluminum foil bag RRBSASA NG LR
tray into anti-static aluminum foil bag Put packed product with bubble cushion into inner box Adhera labels and tape as shown
! IO (A5 &80
1 Label D (Right/Left)
) - %
i SRR PROJECTION 2 HEADQUARTER -
1 soal Tape (Top/Botiom) & 3F-1, No207. Fusing Rd. Taoyuan Cify
1 p csl Taoyuan Country, 330, TAIWAN, R.0.C
! #ARRC H —E}- TEL:886-3-2668368 TEL:103)-2868388
1 r‘EL:—;lﬁ‘f islC = FAX:886-3-3475000 FAX:{03]-3475000
. ki G [CUS ER DI N
, | _Shepngiabe 6 DIMENSIONING APPROVALS | SIGN OATE [RETONERTRAWNG I,
UNLESS OTHERWISE SPECIFIED T TITLE:
i ALL DIMENSIDNS ARE N MM DRAWING Vincent |zmeiosroz PACKING SPEC
! ARtRRE ALL PROJECTIONS ARE THIRD b
| Shipping label B CHECKED Nick 2018/05/03
; ORDER.
' $EE Weekly code # EF TOLERANCES: APPROVED: Jackson |z0180810s
1 Weight Label Weekly code Label P \iNEAE
= ANGULAR [Cycromen DWG. NO.: REV
| MHERRTREHEOSANTR ' > 1 01
) Carton selected according to the actual number stk B e LR XXX =
R e e ] Adhere labels and tape as shown by
b s mrim e m - e - Gl 1 —_—————— SIZE: Al SCALE: N/A ‘SHEET 10f 1

8.4. Humidity Indicator Card

® : .
Cobalt Dichloride Free
HUMICARE © (Cobalt Dichioride Free) HHUHQ‘WIC‘QRE {Cobak Ly )
W% 0% 3%  40% S50 B0% 0% 20% 3% 40% 50% BO%

000000 000000

Road al
batwaen Brown & Blue Change Desicoant Read al Yallow Green Danger at Blua
betwsen Brown & Blue Change Desiccant

Dry Wet

Indicates $57<%5:
10%,20%,30,40%,50%,60% relative humidity
10%,20%,30,40%,50%,60% fHEfEE

Color Change BE 2|
Brown (Dry) ---> Blue (Wet)

Bees (§2hR) —> B (HE)
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