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OpenCM9.04

Product Image
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OpenCM9.04 Types Package
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OpenCM9.04 A Type yﬁé\n)B’VIQ.O4 B Type
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Power Switch X

User Button 1 // \ 1

2Pin Battery (LBS—40) X \ / / 2
JTAG/SWD X 7

Micro B USB

5-Pin Port CxC 4
AN 4

Dynamixel TTL BUS

>

4 Pin Communication

e OpenCM9.04 is a microcontroller bo based on 32bit ARM Cortex-M3. The OpenCM9.04’s schematics and source codes are

open-source.

e 2 types are availab pe A & e B. The difference between Type A & Type B is the availability of the connectors. (Refer to the image and
table above.)
(OpenCM9.04 AcceSsory

Accessory Set

Set can be purchased to acquire all the necessary connector to upgrade Type A to Type B.) OpenCM9.04

Download Manual

OpenCM9.04_manual_en.zip

Download Schmatics and Gerber

SCHEMATIC-OpenCM9.04. pdf



OpenCM9.04_REV_1.~(131009)-TOP. pdf
OpenCM9.04_REV_1.~(131009)-BOTTOM. pdf
OpenCM9.04_REV_1.~(131009)-Gerber.pdf

Download Software

ROBOTIS OpenCM << Click

Block Diagram

OpenCM9.04’s block diagram is shown below. OpenCM9.04’s schematic is based on 32bit Cortex-M3 core STM3
The power schematic is designed to cascade through 5V and 3.3V regulators. 5V is supplied to TTL bus and 3.3V is
5-pin port and 4—pin communication port.

03CB microcontroller.

ied to microcontrollers,

OpenCM9.04 supports USB2.0 FS. Micro—B connector is used to download the program or perform data com
Pin 11(TX1) & Pin 12(RX1) cannot be used simultaneously because USART Channel 1 is assigned to DYNAMIXELT

USART channel 1 is registered under Dynamixel TTL Bus and cannot be used simultaneously with pin R(RX1).

Dynamixel TTL BUS
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<0OpenCM9.04 Block Diagram>

Componernts




1. Power Switch : Switch used to control the power supplie

when USB cable is connected.)

2. Series Battery Socket : Connects two LBS-04 Lithi

board when charging the battery.]

3. Dynamixel TTL 3 PIN : Port for daisy chaini
4. Communication Port : Used from wired

OpenCM9.04’s 4-pin communication pbd

<4-pin communication port pinmap>
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ication using peripheral devices (i.e. BT-210, BT-110A, ZIG-110A, LN-101, etc).

ial2(USART2).




Wiress

<Example: Bluetooth communication using OpenCM9.04 and RC100 >

ZE-100

<Example: Zigbee communication using OpenCM9.04/and RC100>

5. User Button : a butt
setup() as pinMode

<OpenCM9.04 can enter a “Emergency Recovery Mode” by using the “User button”.>

6. Ext. ADC Ref Jumper : Analog Reference voltage can be modified. Please refer to AREF section on pg.13 (Link)



7. Micro—B USB : Used to download programs onto OpenCM9.04 and used to communicate with other devices via USB while simultaneously

supplying 5V to the board.
Upon connecting the battery, 5V power from USB is automatically disconnected and power is supplied from the battery.

If excessive current is drawn, internal fuse cuts off the current drawn from the 5V USB connection to protect the user’s PC

from damage.

PTC Resettable Fuse for USB 5V

—

8. Status LED : LED used to test OpenCM9.04’s program. The LED turns ON when Pin 14 or BOARD_LED_ is HGH and turns OFF when it's

Vol
LOW. PWM control is possible. \ j
|

5) D
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) L
<Status LED 9 x> O

bugger/Programmer.

JTAG/SWD 4-pin port can be used for various el t advanced users. ST-LINK connection example is shown below.

9. Reset Button : imitates the CPU to reset. /
10. JTAG/SWD 4 PIN : Used to connect ST-LINK or o %prl:()ircui
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11. 5—pin Port : used to eonnect ROBOTIS 5-pin devices (modules).
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<5—pin port number and instructions>
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LED Module X

5V Tolerant Pin : 10, 11

The maximum current these

lerate is 25mA. (exception: pin 22 & 23 can only tolerate 3mA.)

All of OpenCM9.04’s GPI canHnternally “pull-up” or “pull-down” and can be modified via software. “Pull-up” and “pull-up” resistance is

40Kohm(Typical). O
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< OpenCM9.04 GPIO PinMap> \\

- Serial(USART) : 11(TX1), 12(RX1), 4(TX2), 5(RX2), 24(TX3), 25(RX3
-PWM:2,3,4,5,6,7,8,9,10, 11, 12, 13, 14
- SPI: 0(SS1), 1(SCK1),6(MISO1) ,7(MOSI1), 18(SS2) 19(SCK2) 20(MISO2 (MOsI2)

- LED : 14 (BOARD_LED_PIN is defined as 14) %

- BUTTON : 23 (BOARD_BUTTON_PIN is defined as 23) | |

- TWI(I2C) : 24(SCL2), 25(SDA2) \\ /
» RST : Pin connect to the CPU Reset signal.
» 5V @ outputs 5V when the battery is connected to the . output 5V when USB only the USB cable is connected.)W
» 3.3V : outputs 3.3V when the power is supplied tq& battery or USB cable.

+ GND : GROUND(-) terminal. )

+ AO : Digital I/O and analog input. & /

d fo 3PI channel 1’s SCK clock- pin.
-

+ A1 : Digital I/O and analog input. Can be
« A2 : Digital I/O, analog input, & PWM output:
A3 : Digital I/O, analog input, & PWM
+ A4 : Digital I/O, analog input, & PWM ou
TX2.

edas USART1 (Serial2) channel's TXD pin and connected to 4—pin communication port’s

+ A5 : Digital I/O, analog inp t. Used as USART2(Serial2) channel’'s RXD pin and connected to 4-pin communication RX2.
« A6 : Digital I/O, analog m{g \utput Can be used as SPI channel 1's MISO pin.
« A7 : Digital I/O, analo inp — Mtput Can be used as SPI channel 1's MISO pin.
* A8 : Digital I/O, analog & output.
output.

- D10 : Digital I/
« D11 : Digital I/O output. USART1’s (Serial1) TX pin. Cannot be simultaneously used with the Dynamixel TTL Bus.
« D12 : Digital I/O & PWI tout. USART1(Seriall)’s RX pin. Cannot be simultaneously used with the Dynamixel TTL Bus.
+ D13 : Digital I/O & PWM output.

« D14 : Digital I/0O & PWM output. Pin connected to the Status LED. It's pre—defined as BOARD_LED_PIN.

+ D15 : Digital I/O.

« VCC(+) : +voltage of the board. There are 2 VCC(+) pins. Connected to the + terminal of the battery socket.

» GND(-):~voltage of the board. There are 2 GND(-) pins. Connected to the + terminal of the battery socket.

« TTL : Dynamixel TTL Bus’s Data line. Used to communicate with 3—pin TTL Dynamixels.

* D : Relevant to Dynamixel TTL Bus and used to select TX, RX.

+ X @ Dynamixel TTL Bus's TX pin.

« L : Dynamixel TTL Bus’s RX pin.



« D16 : Digital I/O Pin.

» D17 : Digital I/O Pin.

« D18 : Digital I/O Pin.

+ D19 : Digital I/O Pin. Can be used for SPI channel 2's SCK clock pin.

« D20 : Digital I/O Pin. Can be used for SPI channel 2’s MOSI pin.

+ D21 : Digital I/O Pin. Can be used for SPI channel 2's MOSI pin.

« D22 : Digital I/O Pin. Maximum output current is 3mA and maximum toggle speed is 2Mhz.

+ D23 : Digital I/O Pin. It's connected to User Button. If the power is supplied while User Button is pressed,
the board initiates Emergency Recovery (Download) Mode. Maximum output current is 3mA and maximum toggle speed is 2Mhz.

» D24 : Digital I/O Pin. Can be used as I2C channel 2’s SCL pin or USART3(Serial3)’s TX pin.

- D25 : Digital I/O Pin. Can be used as I2C channel 2's SDA pin or USART3(Serial3)’s RX pin.

* 5V 1 5V output pin. JP2 jumper can be modified to connect to AREF pin and change the default voltage to 5V

» AREF : Connect to CPU’'s Analog Reference pin. Voltage can be modified from 3.3V by changing th aximum 5V). Refer to

STM32F103CB datasheet for specifications.)

3.3V Analog Reference

(Default)
&
External Analog Reference Q
<JP2 jumper location and instructions> ’

CAUTION : Checkthe fin supporting up to 5V once Analog Reference (AREF) has been modified to 5V.

Power Connection

OpenCM board can be powered using 3 types of voltage input:
(® LBS-40 battery socket
@ Power supplied via +- header pins
® Micro-B USB cable



2. +=- Pins

1. LBS-40 Li-lon Battery X 2

3. USB 5V

<Example: OpenCM9.04, XL-320, and LBS-40(Li-lon Battery) connection> < LBS—@ battery >

We recommend using +— pin to power Dynamixels other than XL-320. @

]
=
o
=
=
=
=

Avoid connecting power to the ba
LBS-40 onto the battery socket.

+~ pin (shown below). Do not connect an incorrect battery to the battery socket. Only connect



me
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<CAUTION: Remove either the battery connector or +header—pin power>
<CAUTION: Don’t used different types of batteries>

i
|ZEP.

It is possible to simultaneously connect the USB port, LBS attery, and + pin.(Built-in protection)

Dy ixel when supplying power via + pin or battery. Higher voltage usage may reduce
7
The OpenCM9.04’s maximum tolerable voltage.i Vivoltage input greater than 16V may damage the board.

We recommend supplying the recommended voltag

the Dynamixel’'s lifespan or damage the product.

Dynamixel cannot operate using the power sup
CAUTION: do NOT charge the LBS-40 batte ¢ it is.Connected to the board and the board is connected to the PC via USB cable.

Adding a Power wn@ﬁ@ppencmgm Type A

OpenCM9.04 Type A is sold wi p@%ﬁch and JP1 shorted. To add the power switch, remove the solder connection of JP1 and solder the

2.54mm pitch power switg
Power switch is include @

OpenCM accessory kit or other switches with the similar pitch can be used.
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<JP1& Power Switch schematics : Power is supplied to the board if JP1 is connected even without a sw

&

':. | .. C C \1
< OpenCM9.04 Type A needs to have JP1 disconnected when solderin th’to operate properly.>

Adding Dynamixel 3—Pin TTL onto Type

OpenCM9.04’s Dynamixel 3—Pin TTL pins are all compatible wi TTL and XL=320 3-pin TTL(mini—type). Thus, both type of pins can
be soldered and used.
Both types of 3—pin TTL pins are included in OpenCM Acce Set.

H/W Specific@

e CPU: STM32F103CB (ARM> Cortex—M3)

e Operation Voltage : 5V~16V

e |/O: GPIO 26

e Timer : 8 ( 16bit )

e Analog In(ADC) : 10 ( 12bit)

o Flash : 128 Kbytes

e SRAM : 20 Kbytes

e Clock : 72Mhz

e USB: 1 (2.0 Ful-Speed ) Micro B type
e CAN : 1



e USART : 3

e SPI:2

o RC(TW) = 2

e Debug : JTAG & SWD

e Dynamixel TTL Bus 3pin : 4
e SIZE : 27mm X 66.5mm

[ CAUTION 1]
-USB power is cannot be used to operate Dynamixels. Separate power supply needs to be provided.

(OpenCM9.04 can operate using power supplied via USB, battery, + — terminal.)

—Check the operating voltage for peripheral devices when using additional power supplies. Dynamixel or XL-seri ceives the exact voltage st

—Oynamixel and XL-series cannot be used together due to different operating voltages. -
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