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Document History

Date Revised Contents Revised by Version
Aug 05,2016 | Initial Version Kevin A
Dec 27",2016 | Add Dimension Drawing Kevin B
Mar 20,2017 | Application circuit modified for RST/GPIO1 connection Chunyi C
Jun 04™,2019 | Application circuit modified for RST/GPIO1 connection Jack D

and Bootstrap setup internal circuit of module.
4.2.3: GPIO2/GPIO3 ; UART baud rate : 115200
Mar 25th,2020 5.2 AI76X7H BreakOut and Bootstrap setup internal Jack E

circuit of module. Pin21 name change from 5GRF to
GND

6. Dimension, Change to actually PCB pattern.
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1. Description

EK-AI7687HXB/EK-AI7697HXB/EK-AI7697HDXB is a low-cost and easy to use Internet of Things (loT)
development platform for RTOS to design, prototype, evaluate and implement loT projects. It is based on
Al76X7H series stamp Module, with ARM Cortex-M4 with floating point MCU in package. The HDK enables

rich connectivity features, communication with cloud services and real-time control.

B QoS support of WFA WMM, WMM PS
1.1. Platform Features B Integrated LNA, PA, and T/R switch
General B Optional external LNA and PA support.
B ARM Cortex M4 MCU with FPU with up to B RXdiversity support with additional RX input
192MHz clock speed

B Embedded 352KB SRAM and 64KB boot ROM =2
Internal 2MB Flash &
B Supports external serial flash with Quad

Peripheral Interface (QPI) mode
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B Supports eXecute In Place (XIP) on flash (@) Sreresrrrry
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B 32KB cache in XIP mode I :
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Two UART interfaces with hardware flow control
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and one UART for debug, all multiplexed with
GPIO

One SPI slave interface multiplexed with GPIO
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Two 12C master interface multiplexed with GPIO

5

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

IEEE 802.11 b/g/n compliant

Supports 20MHz,40MHz bandwidth in 2.4GHz
Dual-band 1T1R mode with data rate up to
150Mbps

Supports STBC, LDPC

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

Security support for WFA WPA/WPA2 personal,
WPS2.0, WAPI

B Supports 802.11w protected managed frames
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2. Hardware Spec

2.1 Specification

Model Name EK-AI7687HXB / EK-AI7697HXB / EK-AI7697HDXB

Chipset MT76X7 series

Core ARM Cortex-M4 MCU

FPU Clock Speed 192MHz

SRAM 352KB

Flash Internal 2MB / external 4MB / external 4MB

Power 5V / 3.3V / Li-ion Battery

Humidity Operating : Ooperatingoz -20°C ~+70C (.Non-Condensing)
Storage : -40 C ~+85(C (Non-Condensing)

Dimension 57mm X 24.5mm X 15mm (Typ.)

Package PCBA

Top View :

J0323Uuod

Al7687H
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3. Hardware Feature Configuration

3.1. Power supply

EK-AI7687HXB / EK-AI7697HXB / EK-AI7697HDXB support three ways for power supply.

1. Micro USB 5V

Al7687H
716015
1620

FECE

Ll
FCCID:2ADWC-AIT687H
f

1
<%

3.2. LED

There has two LEDs on PCBA.

GND

Nesip

3.3v
White LED
R11

. D2 a0
4 [:0] 3 H 2

1uF &.3v R13 4680 4 o 71 —L—
\AA4 Ll =
GND
o Blue LED -
MOSFET-N
GPIOO py————————— 1
ug e
Rl]‘<>
!M<:
“Il(iND
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3.3. XBee Breakout Pin Definition
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3.4. PINMUX Table

GPIO29

loT Solution Company

VYW, aCsIp. com.Iw

WIC[3]

n
Q

125_MCLK (0)

Grove

connector

125_MCLK (0)

SPI_MOSI_S_CM4 (1)

SPI_MOSI_M_CM4 (0)

GPIO[29] (1/0)

PWM[30] (O)

GPIO30

125_Fs (1)

125_FS_M (0)

SPI_MISO_S_CM4 (0)

SPI_MISO_M_CM4 (1)

GPIO[30] (1/0)

PWM[31] (O)

GPIO35 EINT[19] 125_TX (0) UART_DBG_CMA4 (0) | GPIO[35] (1/0) | PWM[18] (0)
17 | GPi034 FRAME_SYNC (1) wic[6] SWD_CLK (1) IR_RX (1) GPIO[34] (1/0) | PWM[35] (O)
18 | GPI033 PULSE_CNT (1) WIC[5] SWD_DIO (I/0) IR_TX (0) GPIO[33] (1/0) | PWM[34] (O)
23 GPIOO EINT[O] UART1_RTS_CM4 (0) | GPIO[0] (1/0) | PWMI0] (0)
24 GPIO1 EINT[1] UART1_CTS_CM4 (1) | GPIo[a] (1/0) | PwMI1] (0)
25 GPIO2 wic[o] | swbp_CLK () UART1_RX_CM4 () | GPIO[2] (I/0) | PWM[23] (0)
26 GPIO3 PULSE_CNT (1) | EINT[2] | swb_DIO (I/0) UART1_TX_CM4 (0) | GPIO[3] (1/0) | PWMI[24] (0)
27 GPIO6 EINT[5] SPI_CS_1_M_CM4 (0) | GPio[6] (1/0) | PwMi4] (0)
28 GPIO7 EINT[6] SPI_MISO_S_CM4 (0) | SPI_CS_0_M_CM4 (0) SPI_CS_EXT (0) GPIO[7] (1/0) [ PWMIS] (0)
29 GPIOS EINT[4] SPI_DATA1_EXT (/0) | GPIo[5] (/0) | PwMI3] (0)
30 | GPi024 12C2_CLK (I/0) | SPI_MOSI_S_CM4 (1) [ SPI_MOSI_M_CM4 (0) [ SPI_DATA2_EXT (1/0) | GPIO[24] (1/O) | PWM[25] (O)
31 | GPI025 FRAME_SYNC (1) | wic[1] | 12c2_DATA (1/0) | sPI_sCK_s_cMa () | SPI_MISO_M_CM4 (1) | SPI_DATA3_EXT (1/0) | GPIO[25] (1/0) | PWMI26] (0)
32 | GPi026 125_TX (0) SPI_CS_0_S_CM4 (1) | SPI_SCK_M_CM4 (0) SPI_CLK_EXT (0) GPIO[26] (1/0) | PWM[27] (O)
33 GPIO4 EINT[3] SPI_DATAQ_EXT (1//0) | apioj4] (1/0) | pwm[2] (0)
37 | cpi032 wic[4] 125_BCLK (1) 125_BCLK_M (0) SPI_Cs_0_s_cM4 (1) | spi_cs_o_m_cm4 (0) | Grio[32 (1/0) [ pwm(33] (0)
38 | GPi031 125_RX (1) 125_TX (0) SPI_SCK_S_CM4 (1) SPI_SCK_M_CM4 (0) | GPIO[31] (1/0) | PWM32] (0)

Nesip
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4. Configuring the HDK

HDK includes a main board and a relative AI76X7H series stamp module. The stamp module is

mounted on the PCBA bottom side. The simple steps to start-up EVK is shown as below:

1. CONG® is connector GND
CONS3 is connector 3.3V (module power supply)

CON4 is connector UART RX
CON1 is connector UART TX

2.
3.
4.
5.

J03J3uuUod

CON7 is connector RST button to module NRST pin

SMA

4.1. Configuring the HDK to Normal mode

1. Make sure that CON31 has no jumper on it.

2. Connect computer and EVK via micro USB cable.

3. On board FTDI chip transfers module TTL signal to PC USB port.

(GP102/GPIO3 ; UART baud rate : 115200)

4. Micro USB is debug UART and it can apply AT Command in RTOS environment.

FOR Example :
® Station Mode
Connect to “AcSiP_Public” AP
B Change the Operation Mode to Station Mode:
wifi config set opmode 1
B SetSSID:
wifi config set ssid 0 AcSiP_Public

B Configure auth information:

/lcsip
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wifi config set psk 0 7 8 "acsip@public"
B The parameter definition of wifi config set psk:
wifi config set psk [port] [auth mode] [encrypt type] [psk key]

Combination Type Auth Mode Encrypt Type
OPEN

WPA2PSK(AES)
WPAZPSK(TKIP)
WPA2PSK(AES+TRIP)
WPAPSK(AES)

WPAPSK(TEIP)
WPAPSK+WPAZPSK({AES+TEIP)
WEP(OPEN)

B Apply changes:

o0 ~o
Dm|nmmbmp—u

wifi config set reload

B Wait for few seconds, the message like below would show up if connecting to the AP successfully:
[T: 5066238 M: common C: INFO F: ip_change_call_back L: 441]; *** %k &kkskkkddkshkkkfdx*

[T: 5066239 M: common C: INFO F: ip_change_call_back L: 442]: DHCP got IP:192.168.20.67

[T: 5066239 M: common C: INFO F: ip_change_call_back L: 443]; ** ¥k kkskskkkddkshkk ko dxs

B Get RSSI:

wifi connect get rssi

® AP Mode
B Change the Operation Mode to AP Mode:
wifi config set opmode 2
B Change Wireless Mode:
wifi config set wirelessmode 1 [wireless mode]

mode:

0--11BG mixed

1--11B only

2--11Aonly (3G band, not support)
3--11A/B/G mixed (not supported)

4--11G anly

5--11ABGN mixed (both band, not support |

6--11N onlyin 2.4G
7 --11GN mixed

8 --11AN mixed {5G band, not support)
9 - - 11BGN mixed

10 - - 11AGN mixed (ot support)
11--11M 5G (not support)

B Change Country:

wifi config set country [band(0 for 2.4G, 1 for 5G)] [region]

Band | . 2.4G :
Reglon | O |1 | 2 3 4 |3 b 17

€H | CH1-11 | CH1-13 | CH10-11 | CH10-13 | CH14 | CH1-14 | CH3-8 | CH5-13

B Change Channel:
wifi config set ch 1 [channel number]
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wifi config set reload
B Change Bandwidth:
wifi config set bw 1 [bandwidth(0 for 20MHz, 1 for 40MHz)]
B Get the Station List for analyzing the status of clients which connected to this AP:
wifi connect get stalist
B The response sample of Station List:
stalist size=1
0
last_tx_rate: MCS=7, LDPC=0, MODE=2
last_rx_rate: MCS=8, LDPC=0, MODE=1
rssi_sample.LastRssi0)=-25
rssi_sample.AvgRssi0X8=-200
addr=cc:3d:82:2c:c1:9e
power_save_mode=1
bandwidth=0
keep_alive=0
wifi_connection_get_sta_list, status:0

4.2. Configuring the HDK to Recovery mode

1. Setting the CON31 jumper and push RST button for Recovery mode.
(In Recovery mode * Debug UART message showed “ccc”
Connect computer and EVK via micro USB cable.
On board FTDI chip transfers module TTL signal to PC USB port.
(GPI02/GPIO3 ; UART baud rate : 115200)

4. In recovery mode ,there are two function can be used
1. RF performance test (MTK QA tool)
2. Update module image (MT76x7_Flash_Tool)
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5. Schemtics

Annotation: Module(RF 1/0 via pin20) used in this HDK is not standard one, if customer need RF |/O via

pin20, please contact AcSiP sales, but the certification report will be ineffective.

5.1. XBee Interface
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VCC_INK

RF_ANT RE

WIFI_ANT )
- L

us
]
VCC_IN 1 vee DIOO(PALS) 20 ADC _IN1
GPI037 Y)—UARTLIX VA 3 | 1)ARTI_TX(PB6) AD1/DIOI(PBO) |—2—ARCINO
GPI036 Yy—UARTLAX CM3 3 | 1;\RT] RX(PBT) AD2/DIO2/SPI SCK(PAS5) |8 SPLSCK
17 SPILCS

GPIO30 YY—SPLMISO 4 | nogispI MISO(PAG)
NRSTI>—MRST 5 |\ REsET

GPIoaTYy—2OCK 6 | pwnomac SCL(PBE)

GPI02s Y)—20SPA T | pyrn1/12C_SDA(PBY)

A Reserved

Associate/DIOS/UART6_RX/USB_DP(PAL2)

AD3/DIO3/SPI NSS(PA4)

nRTS/AD6/DIOG/UART4 RX(PAI |0 UARTL RTS Chid

15 UARTO_RTS_CM4

Ne

13 EINTS

ON/nSleep(PB4)
12 UARTI _CTS_CM4

GPIO1 Yy—UARTOCTS M3 9 | TR /SleepRQ/DIS/UARTG TX/USB DM(PAIL nCTS/DIOTUARTA TX(PAQ)
JLL GND AD4/DIO4/SPI_MOSI(PA7) [—LLSPLMOSI
CONE  COMNS CONG
R X X X
XBee 2
— VIN
\[\> LUARTO RX ChM4 <(])|()"
GP1033 Yy—IBTX iPIO2
/ N LUARTO_TX_CM4 <(P|(]1\
- . IR_RX 1 k
GP1034 ) =
GPI059 Yy—WODI0
GPI060 Yy—IWELIK
GPIO35 > UART_DBG_CM4/UART_DSN_TXD NS
NRST Y)—RST
VCHG Y)—YeHE

K GP1058
K GPI057
K GP1031
K GP1032
K GP1038

< GP100

K GP106
K GP1039

K GP1029

External Flash

PENOD EENOD

=}

Dz

ol L5V 0 Ed L2 el L8]

ANAAAANY

ZENDD

E2

5.2. AI76X7H BreakOut and Bootstrap setup internal circuit of module.

Please see Al76x7H series application circuit.pdf for more detail.

GPIO1 is connected to NRST internal circuit.
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GPIO3T 8 o uoud 0o ofjdlo —{ GPIOD
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INEPY > N Ex
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0 ->Normal Mode (Default)
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{GPIO7,GPIO38} , 0 1 , 40MHz

32K Clock Select
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3 nng
<
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T
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5.3. EE Part

Uart to USB

)
o

VEC_IN 2 r"—l 3
13]
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B.7uF
R4 —
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e ® Dhmr‘%

9 ="

10K Ohm

GND

a3
4 TUF e 0.1uF
VCHG R7 R3
10K 10K
= -
FT 3V3 vs
- £ -~ FT230§0
ol 2 5 T>xp 2 UARTO_RXCMA_ ¢ Gpio2
o R9 OoR
—_ - 2
= | 8 avaour RXD |—= UARTO_TX_CMA_ (¢ Gp103
| Rlo ~ OR
cio f 16
— A7pF R12 7R RTSﬁ
il A
L USEDM cTs#
USB11 DM R15  27R
2
UsB11_DP = & | usBDP cBUSO 2
47pF aTrant| 11
R1E 10K cBUsl ——X
I: 2 | RESET# CBUS? 2
B FT 3V3 o o o -puss |14
2 2 2 cmuss
el o =
Power Plan
VCHG
R1
280 Ohen - ut 3.3V LDO
LTC4054 u2
o 3 BATLP 1 5 VIN
RED LED 2 Bat . IN  oUuT ] SVIN
Ei 2 GND Ei
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= GND
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.
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UsB11_DP ; é 4
N
USB11_DM 2
= = T D
_E 8 E VBUS
g g
EE - i UsB1
e E4 E4 MICRO USE RA 5L
GND 5 E
- [=1
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N:'-E _T_ fu]
EE 22uF
2 |-G I?
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Extender Board Grove Connector
CON1
o - UARTO_TX_CM4 1 y
Efpm:: < ____UARTO_RX_CV4 2 GND
iPIO2 X Conz =
GND i =4 GnD
_— CONG O VIN VIN
GND 1 I ot 12C0_SDA GPIO?8
viN Y 2 O—2DLKR GPI027
FON‘;""‘ 11258-4P
. NRST
NRST [
\-'('H('-g( VCHG 2
Reset Swtich Associate LED (Place on XBee Main Brd.)
3.3v
SW1 }) SW_TS White LED
] 2 | R1L 680 3 v 22
3 ) —W =
VIN El |||l(1ND 1uF 6.3V R13 ), 680 4 :://] 1
Yvy -
3 ar GND
= Blue LED -
NRST R1a GND
1 / 10k chm MOSFET-N
Active Low ol GPI00S : ] E
C13 . ua (o]
0.1uF <
M
= “ll(i.\lD
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6. Dimension

i
GRICZ?

Grove connector

PCB

Pin header plastic height
Pin header pin height

Product Name

Version
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Page

8mm
10.8mm
Max. height above mother board

4mm
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