1. OpenCM9.04 Hardware

@ Illustration of OpenCM9.04
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@ Parts label
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1. Power Switch: battery connection (power input).

2. Battery socket: sockets to connect Li-lon Battery(ies). /Note: each battery provides

3.7V, batteries in both pins provide 7.4V]

3. DYNAMIXEL TTL BUS: ports for TTL-based Dynamixels. Connected dynamixels

can be daisy-chained.

4. USART PIN: connect 4-pin devices such as the BT-110, BT-210, ZIG-110, LN-
101 for UART communications (note: the LN-101 firmware only allows

communications with the PC).
5. User Switch: user-programmable switch; OpenCM9.04 recovery-mode

6. Analog Reference Selection Jumper : change to 5V for analog signals.



10.

11.

12.

Micro-B USB: Connect the OpenCM9.04 for communications, downloads, and
5V input power supply. Any type-B micro USB cable for Android phone is

useful.

Status LED: Test LED for OpenCM9.04’s programming. The LED blinks with a
high/low signal to pin D16.

Reset switch: resets the CPU.

JTAG/SWD 4 PIN: Via JTAG/SWD terminal implement other programs such as
IAR, Keil. The OpenCM9.04 has a total of 128Kbytes of memory,
downloads and stores the bootloader’s binary starting at 0x08000000.
(Bootloader: 0x08000000 to Ox08002FFF. User programming space:
0x08003000 to 0x08020000).

Extenal Sensor PIN: pins for Robotis’ sensors.

254 mm GPIO Header: Interface external devices to the OpenCM9.04's
STM32F103CB CPU.



® Product package

A Type Board Only

package quantity
controller OpenCM9.04 1
manual User Guide 1
B type
package quantity
controller OpenCM9.04 1
PIN Header 1x20 Pin Header 2
BOX Header 1x20 BOX Header 2
USB cable Micro B Cable 1
manual User Guide 1




@ Product specifications

OpenCM9.04
CPU STM32F103CB (ARM Cortex-M3)
Op Voltage 5V~16V( USB 5V, DXL 12V, XL-Series 7.4V)
I/0 GPIO 26

Timer 8 ( 16bit )
Analog In(ADC) 10 ( 12bit)
Flash 128 Kbytes
SRAM 20 Kbytes
Clock 72Mhz(9 X 8 Mhz)

USB 1 ( 2.0 FullSpeed ) Micro B type
CAN 1

USART 3
SPI 2

12C(TWI) 2

Debug JTAG & SWD
Extenal SenSor 4
3Pin TTL  4(XL combo 3 PIN)
SW Tool ROBOTIS OpenCM
SIZE 27mm X 66.5 mm



& Power

A. Connect to USB power

For programming simply connect the OpenCM9.04 via USB. The LED

blinks I/O control under 5V becomes available.

B. Connect to battery power

To control Dynamixel(s) connect the proper battery product.

Afterwards the board runs the pre-downloaded mode.




® How-to-operate

A. The OpenCM9.04 executes the user code (0x08003000) when powered
under battery or USB.

B. Connect to the PC via USB, write the program in the integrated

development environment (IDE), compile and download the program.

Q0 BE

a_Elink2
fx
Blinkz

b4

Turns on the built-in{Status) LED on for 0.1 second, then off for 0.1 seconc
repeated|y using toaglelED() which is function onlw for built-in LED.

Ported to OpenCH Series from the drduing exanple 27 May 2011
By ROBOTIS, .LTO.
+

void setup() {

47 Set up the built-in LED pin as an output:
pinMode (BOARD_LED_PIH, OUTPUTY
t

void loop() o

togglelED(): /ftogale digital walue based on current walue,

TR Y. " T

Lo 4 __a
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ROBOTIS OpenChi9.04 on COMMG

<OpenCM9.04 IDE ROBOTIS OpenCM>



@ Pin information

A. Power and switch
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For switch use de-solder JP1

B. Refer to the OpenCM9.04's schematic for GPIO header pins to
interface to the STM32F103CB CPU
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[ OpenCM9.04 GPIO ]

Do not use 24,55 pin with ¢ pin commmication port.
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[ OpenCM9.04 GPIO schematic ]

For reference VDD is 12V; Dynamixel-related portions (pins PB5, PB6,



PB7) have been wired

ncis
104F¢1 00n Fy_1605

separately so they are not available for use

WEC_33L
JF2 DHL_RXD
)/‘“\\AREF SELECTION JUMPER
i z DHL_THD
1 [
Rl D¥L_DIR
- \-"CCA_SSL —
AREF
D7 DCig =
104FT 1000 FY_1608] T 104Fci00nFy_1605
EELEEERE
WS FEERERRRER
sE N ut 2l{2leee 2R
i gpasessRIges
o4 3 03c_0uT Dgll'amuuummr
T0F I:’ I v E— . R P
T kAL smHzrsiegy BapF 53 EIEIEEEE;
- < =55
WEC_SAL ot H
iz 2
oo (&)
= 25 = WCC_23L
6 ¢
1
“hat YDD2 S—
U%B_DISCONNEET FLTE PC13-TAMPER-RTC vEeE | =
L PC1405C32_IN ITMSSWDN0-PATE g = TEETT
—— M5 | PCIS-08CET0UT RTS1/CANTWUSBORT] _ETR-FAIZ 53 = TE5-0H
—— T g DSC_IN CTEHCANRIUSEOMTI TCHEPATT (37 =
—FESET | 0sC_ouT RHO1ATICHI-PAID g =
T NRST THO1/TT_CHZ-PAG ag T
ey WESA CRITI_CHIRMCO-PRS a——FFTe—
MO%12T1_CHEN-PENS H———Fp7a—
i 10 Reo-wkuP/CTS2/A0COM2_CHI_ETR MISOZRTSTI CHIN-PB14 [ ——— a7
a1 o T PALRTSIADCIT CHG ™ SCKECTEXTI CHIN-PBNZ a———T77—
- PAZ-THOZMADCET2_CH 55 MES2/EMBAIZIC K3TT_BKIN-PBIZ [——
DC14__ TACT] UN‘ ulul
— 3 ol
104F¢100n Fy_]608 gg EeRE L.
- S38EEos &2
e
DEESQUUDUD
EZazs99agy
2IERTEELEE
WEE 330 EEE R
& 1 smzﬁnsca-mrﬁsggegtg‘gm "
ek WEC_35L
Aiekeecce || 0 MAIN
oo | Dcza_l_ DCiQJ_ nczd_ Dcm_l_ DCZZJ_ ‘ PROCESSOR
?uF_1sn§_1n4F(1nnn—F}f 1602 | 104FciPOnFi 1808 1D4FC1DOnFY 1602 E =
104F(100GF) 1602 ] 1D4F(100nF) 1608 2
a
{R?
1 ? 102 ¢ KOHK)_1608
L

< STM32F103CB(LQFP48 Package) CPU connection schematic>



C. DYNAMIXEL TTL BUS
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The same labels shown on the reverse side.

GND

VDD

DATA
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Schematic and PCB Gerber file (Schematic & Gerber Design)

The OpenCM9.04 resources (both hardware and software) are 100% open.

Resources can be obtained via gitHub with the link below.

https://github.com/robotis-pandora/ROBOTIS-OpenCM.git



https://github.com/robotis-pandora/ROBOTIS-OpenCM.git

@ Emergency recovery mode

A. Whether the OpenCM9.04 USB drivers are not initialized nor device

detected press the switch and connection will reestablish.
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B. When connected via USB check the STATUS LED.

Always turn-on

C. Go to File -> examples -> Digital -> Blink example; download it and



press the button (any other example OK).

oy BY AHX EF Ssw

Download

I*
Blink2

Turns on the built-in{Status) LED on for 0.1 second, then off for 0.1
repeatedly using toggleLEO() which is function only for built-in LED.

Ported to OpenCH Series from the Arduino example 27 May 2011
By ROBOTIS, .LTD.
+f

void setup() {
/7 Set up the built=in LED pin as an output:

L. fAAIAR PR R ALTTRAETY .



CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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