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Abstract

MiCOKit from MXCHIP is one development kit based on MiCO. It could be used for the development of smart
devices and the demos. This development kit provides one easy solution for developing smart devices. And it’s
convenient in achieving the applications of users.
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1. Overview

MiCOKit from MXCHIP is one development kit based on MiCO. It could be used for the development of smart
devices and the demos. This development kit provides one easy solution for developing smart devices. And it’s
convenient in achieving the applications of users.

MiCOKit features:

® Based on MiCO, high efficiency, safe and easy to use;
® Sufficient peripherals;
® Various Demos and perfect MiCOKit SDK are available;

The kits include hardware, software and community parts with MiCOK:it development board and the demos about
how to connect to cloud platform to achieve the controlling by mobile phone.

® FogCloud service is prepared,;

® Interaction with phone and PC;

® Interface for main third cloud platform: Aliyun, Microsoft, Amazon, IBM, Wechat, AirKiss, Ayla,
FogCloud, GizWits, Haier U+, Arrayent and so on;

MXCHIP
MicoKit3288
T: 25 €, H: 49

OLED

Ci.:.uz -& J14 cllﬁeué ..
m EER

. (:&1 2 LG;o R21R22(8 ﬂzs c19

Figure 1 MiCOKit Development Board

1.1 Hardware

Double plate cascade structure is applied in MiCOKit. It includes two parts: one is the standard Arduino board with
MCU and wifi core, and the other one is the Arduino extender board. The main board has various types, while the
extender board is one standard board which can fit in different main board. The extender board equips with RGB
LED, various sensors and some debug .pins which can be used to achieve quick developments.
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WiFi Arduino=45 I =R

Figure 2 MiCOKit Hardware Block

1.2 Software

MiCOKit is based on MiCO. Developers can easily develop their own product by using supplied SDK which takes
the features of 10T developing.

One completed cloud platform service is already available. Developers could see the sensor data and control the
devices on board by using FogCloud service and APP “MICO enjoy” in order to achieve the interaction between
mobile phone and MiCOKit.

I Hardware operation

User task

MICO OS

MICO Platform

Figure 3 MiCOKit Software Block
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1.3 Support for developers

One account of MiCO developers’ community and the privilege for developing support are provided by using
MiCOKit. It includes the necessary developing resources, SDK, MiCO community and the information about how
to connect to other cloud platforms by using interfaces in software frame provided by MXCHIP.

MiCO developers’ community: www.MiCO.io.

RMOO003EN
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2. Main board
MiCOKit-3165 applies the Wi-Fi module with Arduino standard, main components:

EMW3165 from MXCHIP;

2Mbyte build-in SP1 flash within EMW3165;

Demos about solution of MiCO-Cloud-APP for secondary development;
USB to UART serial port for debugging;

2 switches for mode changing and 2 buttons;

2 indicator lights of working status;

Power supply: Micro-USB 5V with one DC-DC onboard 5V-3.3V.
JTAG/SWD debug connector;

Pins for Arduino extender board,;

The functions of the pins on MiCOKit main board could be distinguished by color. Yellow is for digital signal pins,

blue is for analogue signal pins and red is for power supply.

3.3V DC-DC HSREE
arduinoE

(vl
(=]

i WiFii&th

MXCHIP |
MiCOKit-3165 V1.0 7

R3B R4ROTH R 6pIvM &\
asa4a32:

I _Ferztarviiiiatiy i EMHS1g
411
| C€2200 ‘
£ - v @ €13 RIS - -
USB#EO x et i wom D2suny

| FccippsseEMwates.p
e OF €orar ER .‘ ANALOG INPUT G\D

‘et M/NEMW3165-P h
% €893465484C1 J :*m:'
1528
| Linked by MXCHIP | I l

C2iad ~ =
EgfyLink PISRI4RESET

=2

A

¥ arduinoiZ
USBE&ERO TrtEatietE

Figure 4 MiCOK:it-3165 Main Board

2.1 Power

le = & £ ¢ o ¥ RRGTESEE

MiCOKit uses USB as the power supply and serial communication, and one high efficient DC-DC (TD6817).
TD6817 is one monolithic synchronous buck regulator with high efficiency (96%) and constant frequency (1.5MHz).
The output voltage has three types: changeable, stable 1.5V and 1.8V. The maximum output current is 2A, while the
static loss is just 20uA. The output voltage 2.5V-5.5V is suitable for the power supply of single lithium battery. The
switch frequency is set as inner 1.5MHz which is convenient for small SMT inductor and capacitor. It has the

RMOO003EN
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function of over-temperature protection.

The circuit shows like figure 3. The power light D1 lights when power supply works. It is designed for power testing
form the current by resistor R7.

11 VDD
VBUS u2 TD6817 L1 4.7uH ¢
22
T 4 >~ VIN SW m R?WO' 22ZR
| 6 | 1 cs || 22pF RS
= RUN ” 1K
| | 100nF
L B 3 RS\ A AI80K
= = = R6 e | cw D1

130K | 10uF | L0uF N

Figure 5 The Circuit of Power Supply

2.2 USB to UART
The part USB to UART with FT230X on MiCOK:it board is applied for debugging.

The main function:

Handshake signal, modem connector signal, hardware and Xon/Xoff data flow control;

UART: 7/8 Bit data bits, 1/2 stop bits, odd/even parity;

Rate: 300=>3M(TTL), 512Byte buffer;

1/0 voltage: 3.3V-5V;

Compatible with USB 2.0;

Driver: Windows 8 32/64-bit, Windows 7 32/64-bit, Windows Vista/Vista 64-bit, Windows XP/XP 64-bit,
Server 2003, XP and Server 2008, Windows XP Embedded, Windows CE 4.2, 5.0 and 6.0, Mac OS-X, Linux
3.2 and greater, Android and so on.

® Packaged as SSOP16 and QFN16 with lead free.

The circuit for this part:

VBUS C5 ||_L0oOnE
|
J_C% _]_Crl Ul A - =
so|on| mlm Lo soour 10 [ 300T © o TXD bl PAVUARTO RXD
— = = o = P PASJUARTO TXD
= = = S S R s
RTS# [=—
2RIl 27R DM 9 > 6
3 W27R = = USBDM CTS# |eom
— | o LE-! ussop CBUSO =
L~ %% CBUSI =
CBUS2 |cid=—
27pF
~[= | PP L1l ppsere 68 cBUss kel
- = FT230XS

@
|||I
5 )
||I il

Figure 6 USB to UART Circuit

Connecting the USB to PC, it shows a new serial port after installing the driver:
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- ¥ Network adapters
4 |15 Other devices
7 Unknown device
. Portable Devices
4 "7 Ports (COM & LPT)|
T5" USB Serial Port (COM13)
- = Print queues
: D Processors

. |EE Sensors

Figure 7 Serial Installing

2.3 Wi-Fi module

This MiCOKit uses EMW3165 as the wifi module. EMW3165 is cored with STM32F411CEUS. It has 512KB flash,
128KB SRAM and sufficient peripherals. Please refer more information on www.mxchip.com.

U3
VDD
L neigpiot VDD 3V 2 Cl11
PB2 3 APIEL 39 [iour
GPIO2 VDD 3V L
— ! NC/GPIO3 GPIOIS 5 PANADCA -
PA7/SPI MOSI 7 37 __DBO/STATUS
SPI1_MOSI GPIO17 :
PA13/SPL CS 5 8 36 PBL/BOOT
= . SPI1_NSS GPIOL6
PB3/SPT CLK | e Nerore L35 PALl
PB4/SPT MISO | S GPlOLs 34 PAS/ADCS
PA2/UARTO TXD 8 f 33 DBI3/LED
. UARTO_TXD GPIO14
VDD PAUELINK 9 L 32
GPIO4 NC/GPIO13 —=
] 10 31 PBS/LED
VBAT GPIO12 .
| 11| UART2 TXD 20 PBE/UARTT TXD
C13 PA3/UARTO RXD 12 2 79 DAIOJUARTI RXD
UARTO RXD UART2 RXD
100nf  RESET 13- [ e [
PAO/WAREUD 12 27 PAL2
L WEUP/NC NC/RTS 2
= 13 26 DPA13/SWDIO
= . L2 Nc/Grios SEDIO
PC13 16 ) 35 DAILSWCIK
GPIO7 SWCLK
PB10/I2C0 SCL 17 21
. 12C0 SCL NC/GPIO10
PBO/12C0 SDA 18 = 73
T 15— 12C0_SDA NC/GPIO9 ===
= GPIOS NC/GPIOS —==
[ o GND ==
B EMW3165 )
Figure 8 EMW3165
2.4 LED lights

In order to let users know about the working status, there are 2 LED lights D2 and D3 on board.

® D2 lights first and then quenches after system working;
® D2 lights continued after the wifi connected successfully;
® D2 blinks every 1 second after connecting to cloud.

D3 is used for the user-defined application.
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VDD

3 N
GEN GEN
PBE/LED
PB13/LED
Figure 9 LED Circuit
2.5 Working mode
It designs 2 working mode switches on board for debugging.
Table 1 Working Mode
Working mode BOOT STATUS
normal OFF X
bootloader ON OFF
MFG test ON ON
Circuit of this part:
VDDVDD
R11 R12
10K, 10K
SW
PB1/BOOT 1 —] 4
e 2
PBO/STATUS 2 | /== 32
R13 R14
Cl14 C15 1K 1K

100nF

100nF

Figure 10 Working Mode

2.6 Buttons

There are 2 buttons on board, one is “Reset” and the other one is “Easylink”.

RMOO003EN
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VDD
R10
) 10K
r— RESET PA1/ELINK
O o
_L_
= Q
Kl ——Ci2
- 100nF

Figure 11 Buttons

2.7 JTAG debug connector

MiCOKit uses standard JTAG debug connector for connecting with J-LINK or U-LINK2.

VDD
R3 R4 JTAG
10K 10K

PA13/SWDIO
PAT4/SWCLK

10
12
14
16
18
20

RESET

[
e e e T e T U= S I "R 'S T
MO = L L e
§ OOy =
.||_LLLLLLLL|

Figure 12 JTAG Connector

2.8 Arduino connector

MiCOKit uses standard Arduino connector for connecting with extender Arduino board.
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Arduino2 Arduinol

1 VDD PB10/I2C0 SCL 10

5 PBY/T2C0O SDA 9

5 RESET | &

4 VBUS 7

5 | PB3/SPI CLK P

5 -~ - PB4/SPI MISO 5

7 I =I 5}2 Z:’ SPI MOSI 4

: B PAlZ g
Header 8 PA1L 1

; Header 10

3 PA4/ADCH 8

4 PAS/ADCS PAQ/WAKEUP 7

5 PC13 6

B

6 PB12 5

Header 6 ;
PB6/UART1 TXD 2
PA10/UART1 RXD 1

Figure 13 Arduino Connector
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3. Extender board

MiCOKit designs the extender board with standard Arduino connector including various sensors for users to learn
about how to use MICO to develop their own applications.

The devices on MiCOK:it extender board can be used to simulate the applications in life for sake of the development

about these applications.

The peripherals:

8mm RGB LED;
Speed motor;
2 buttons;

UART#EO

TR TR —
ininind| -~ vecovomleceere e
[=]

¢ r & & L5
§8ﬁ§8833858 ga
SPI PWM DIGITAL/PWM

128*64
OLED

IRERES

iEEi&Rkas

IEE e

FoERERiER

3.1 OLED screen

128x64 OLED double color screen;
Temperature/humidity sensor, light intensity sensor, range sensor and infrared sensor;

Environment sensor, nine axis motion sensor (optional);
CP core for APPLE (optional);

Standard Arduino connector;

Extender connector for Arduino sensor;

UART debug connector;

RGB#4T
arduinoiE
—r
¥ %

Ré Ul 74 (E

’”"”'g w MIZ{CHIP

ud cs
L= MiCOKit-EXT V1.
lpgull b l .

—-—— Wi

: 95 C, H: 49% , L E ——

Infrared Reflector DC Motor
R19 C16

mER
Fremwm
AR AT

ZR=
>
<
@

J::[ =k 0 arduinoiZd

HMERkR

Bifieath

R kR

FEERCP arduinofERE3EO

Figure 14 MiCOK:it Extender Board

MiCOK:it uses one OLED screen with 32mm square, 128x64 dot-matrix, yellow& blue OLED screen.

The features:
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MS<CHIP®

MiCOK:it-3165 Development Kit Hardware Manual

[Page 14]

® High resolution: 128x64;
® Wide-angle: >160<
® Low power: 0.06W on normal,
® Power range: 3V-5V;,
® Working temperature: -30°C~70C;
® Several communication mode: 8-bit parallel port, 4 line SPI, 1IC;
® CSsignal carried,;
® Compatible with both 3.3V and 5V;
® Light level and contrast ratio are controllable by software;
® Working life is more than 16000 hours;
® OLED screen is cored with SSD1306;
VDD
~ T
OLED —T—Cl J—CZ
SPI SCK R2_, n ALOOR 15[ oo e I lluf j_:luF
SPI MOSI R3 WIOOR 1%;_ D1 VBAT 6 = -
—§=:J> D2 VCC 28
VDD 212 = cop L2 €3 ||WF L
RI A A e i Sl
RS AANAE 23 p7 ¥ oo 2 |
[o.0]
SP1 MISO R4 WIOUR %éz g&i ﬁ V(EE?; gg
S |
cs 3] = gg i RS o
RESET 14} RESET NC 10 910K T4.?uF
NC 29
€20 =— 11 BS1 NC 30 1
4. TuF 12 BS2 VS 8 =3
Figure 15 OLED Screen Circuit
32 RGB LED

MiCOKit designs one RGB LED of 8mm diameter on extender board. It is driven by P9813 and can be controlled by
APP of MXCHIP;

The features:

Circuit of this part:

RMOO003EN

IC input voltage: 5V~6.5V, LDO built-in, output voltage: 4.5V;
Input signal verified;
1.2MHz ring oscillator built-in to keep stable FREE-RUN output;
The maximum serial clock frequency 15MHz;
With PLL regeneration;

The tolerance voltage is 17V;
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C SDA L 9 R7 J3R T
= DIN VCC AN
TC SCL 5
=t CIN —]
VOUT
8.l REXT 1 | Img‘f
R6 3 (RN | T00aF
12
24K | S p b5 _R8 WOR KK VCC
1 6 RO 0R
I O i ¥ ) mOR
e LEDI RGB
e P9313

Figure 16 RGB Driver Circuit

P9813 driver timer:

DIN Wbit®s | AT [ BT'|B6'|GT | G6'|RT'RE'| B7B6- -BIBO | GTG6- - G1G0 | R7R6- - RIRO | AF=4Z | BT

=l

KEHE

\‘m
;DT
[ %]
[ ]
[ r a0
=

,_,

S
[
oy

Figure 17 P9813 Driver Timer

3.3 Environment sensor (optional)

MiCOKit designs one environment sensor BME280 which is optional on extender board. It includes digital
temperature, humidity and air pressure sensors.

BME280 has standard 12C connector.

u2
VDD
gg :gi ;*:a SCL/ISCK VDD 2
Zrd SDA/SDIVDDIO Py
VDD R
[z | CoO —=—Cl10
1 100oF | 100nF
5 GND 71
[— spo GND
— BME280 —

Figure 18 Environment Sensor Circuit

3.4 Nine axis motion sensor (optional)

MiCOKit designs one nine axis motion sensor BMX055 which is optional on extender board. It includes one 12-bit
three-axis accelerometer sensor, one 16-bit gyroscope and one fully functional three-axis magnetic sensor.

BMX055 has normal 12C connector.
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VDD
R1l JRI2 U4 VDD
47K S47K T
%{ SDO1 VDD is
_{—=< sDO2  VDDIO . —
12C SCL — 9 19
TOC SDA T gg’; %; 1 1000F | 100aF
VDD 2 g
T 7 INT3 P+
Ps INT4 T ——y
) INT5 12 -
—< DRDYM
l—gb CSB1 NC %
351 CSB2  GNDA [—
o1 CSB3  GNDIO
—  BMX055

Figure 19 Nine-axis Motion Sensor Circuit

MiCOK:it designs the CP which is optional on board for Home Kit development with the APPLE authentication

peripherals.
CP uses standard 12C connector:

VDD

Cl5 —/—

1000F __1 |

3.5 Range& solar sensor

Us
8 .6 I2C SCL
VIR SSI% 3 1oC SDA
S RESET
RST (o
GND NC
CP

Figure 20 APPLE CP Circuit

MiCOK:it designs one range& solar sensor APDS-9930 on board. This sensor includes one Ambient Light Sensor
(ALS) and one infrared LED sensor for range. Adding the micro-optics on chip could reduce the power consumption.

Additionally, the inner state machine could make device into low power mode.

The features:

® Including ALS, infrared LED and range detector;

® ALS:

Visual sense like human’s eyes;
Programmable interrupt function with upper and lower limited threshold value;

Resolution ratio: 16-hit;

High sensitivity under working on dark glass

Low lumen at 0.01 lux;
® Range detection:

Accurate to 100mm detection;
Including infrared LED and synchronization LED drivers;
Free of factory calibration of range sensor;

®  Programmable timer:
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Power in waiting mode: typical -90uA;
Programmable range: 2.7ms~>8ms;
® |2C connector:
Up to 400kHz;
Specific interrupt pins;
® Power in sleep mode: typical -2.2UA;
® Small package 3.94x2.36x1.35mm.

APDS-9930 has standard 12C connector:

U3 VDD
I2C SDA . 8
T2C SCL %b bk VD) |
> SCL LEDA [=>—¢ .| 1,
2 p— —
3 INT [ 1WF | 1uF
— o 6
LEDK GND
APDS9930 = =

Figure 21 Range& Solar Sensor Circuit

3.6 Temperature& humidity sensor

MiCOKit designs one normal temperature& humidity sensor DHT11 on extender board. DHT11 uses single line
serial to transmit data.

Temperature& humidity sensor circuit:

=

C

OO
l Clg | 100nF
HT
VCC K

DOUT

DHT11 =

R19 1

AAN L

Al

Figure 22 Temperature& Humidity Sensor Circuit

DHT11 timing:

| syl | s ! §

—= IR e— —e DHTHN  e—  —ed Higo ;‘_
i
|

l g | | ozseny | [ It
e o UL ~ BEG - - R &
IS ER):
——
Y DHT{Y%

Figure 23 DHT11 Timing

3.7 Infrared reflection switch

MiCOKit designs one infrared reflection switch which is RPR220 photomultiplier tube. RPR220 is one integrative
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photoelectricity detector of reflection type.

The features:

® Enhance sensitivity by plastic lens;
® Small and compact;
® Simple circuit and working stably;

It is used to find the reflection range by detecting the voltage. At the same time, one LED could be used to watch the
range by the change of light level.

Figure 24 Infrared Reflection Sensor Circuit

3.8 Solar sensor

MiCOKit designs one special solar sensor on extender board. It uses photo resistance. The change of photo

resistance could be transformed as the change of voltage. Detecting the voltage change of ADC input could be used
to watch the change of light level.

VER1
Light

Figure 25 Solar Sensor Circuit

3.9 Mini-type DC motor

MiCOK:it designs one coreless DC motor on extender board to simulate field controlling. Its type is LX0610C which
is one DC, permanent magnet and servo motor.

The DC motor uses NPN transistor as the driver and PWM to achieve speed control.
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MOTOR
VDD
H LRIT A LO0R
RIS 1K
DY }Ql
AN I s8050
R26 100K

Figure 26 DC Motor Circuit

3.10 Standard Arduino connector

MiCOKit designs standard Arduino connector on extender board. It is compatible with not only the main board but
also some other Arduino main boards. It uses color to distinguish the functions. Yellow is for digital signal connector,

blue is for analog signal and red is for power connector.

Arduinol

VDD

RESET
VBLUS

i

h!

[ R T N VR TON

Header

AD
Al

B

A3
Ad
AS

[ N N S

Header 6

Arduino?
I2C SCL
- 10
I12C SDA
9
— 3
SPT SCE :
— SPT MISO 5
SPT MOST 1
CS 3
D9 2
D8 1
Header 10
D7
D6 ?
D5 6
D4 5
D3 1
D2 3
TXD 2
RXD
il
Header 8

Figure 27 Extender Board Arduino Circuit

3.11 Arduino sensor connector

MiCOKit remains Arduino sensor connector on extender board for various external analog, digital sensors. And the

connectors are compatible with both 3.3V and 5V power supply.

VDD JP1
1 2
3 4
S5 )
7 8
Header 42 —

JP2
D2 AQ
D3| ; i Al
D7 | . ([ 22
D6 | . 4 [&s
Header 4X%2

Figure 28 Arduino Sensor Connector Circuit

3.12 UART connector

MiCOK:it remains one UART connector on extender board for users debugging.
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Figure 29 UART Connector Circuit
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4. Circuit of MiCOKIt-3165

4.1 Appendix A: Circuit of MiCOKIit-3165 main board
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Figure 30 Appendix A: Circuit of MiCOKit-3165 main board
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4.2 Appendix B: Circuit of MiCOKIit-3165 extender board
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Figure 31 Appendix B: Circuit of MiCOK:it-3165 extender board
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