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INTORODUCTION

RCB-3J is the 3rd generation control board for robot.

Many functions are added as a standard board of KHR-2HV attachment, and it is more

user-friendly than the type before.

This manual explains the way to use new control software “HeartToHeart3J” and how to
connect RCB-3J. Please read carefully together with other manuals.

Furthermore, if you use with KHR-2HYV, since the assembly instruction manual explains

the procedure for KHR-2HV, Please read that first.

This instruction manual might not be the same procedure for KHR-2HV.

Orders of Manual

Explanation of RCB-3J Hardware

Here the things about hardware would be explained, such as connection method of RCB-3J.
Options, or peripheral devices which you can connect, would be also explained.

When you use RCB-3J for the first time, please read from here correctly without failure.

Explanation of HeartToHeart3J software operation
Software

Each function of the software is explained in detail. Please read it when you search the name of
parts and the basic way to handle the software.

Primer

Basic items are explained, such as basic operation of software or simple motion compilation.

HeartToHeart3J is the software for RCB-3J, but even the beginners who use it for the first time can
operate it intuitively and GUI interface is adopted extensively, which is better than the procedure of
making motions from enumeration of the data.Act that the enroliment compilation is read, please
understand basic operation method.

With this primer, you can understand basic operations.

Guide for the intermediate

Book for middle class, in addition to the operations explained in the primer, we explain how to
playback motions with the gyro sensor or the radio.

You can do almost all operations which were done with the former control board, when you
understand this guide for the intermediate level.

Further high-level usage is introduced on our company web sight.
Sample motion and further high-level sample will be carried, and so please check it.
In addition, please read the support page concerning this manual and the update information.

http:/www.kondo-robot.com



NOTICE

®\We might update the contents of this book without any notice for revise of the goods. We might also
update the software without an advance announcement.

®\\Ve put the software included in the product on view to public as free ware, provided the software is used
with our products. However, Kondo Kagaku Corporation has copyright and all legal rights. The reverse
engineering behavior like distribution, release and disassemble is prohibited.

® The company name and trade name inside this book are registered trademarks of the respective
company.

® This product is designated to be used in Japan. To bring it abroad, the approval or the notification based
on related laws might be necessary.

® The software included in this leaflet can be used with Windows2000 or XP of Microsoft corporations.
This does not include the operation under the emulator environment by the hypothetical software.

® RCB-3J is to be used for KHR-2HV. Our servo-motor for the robot is also usable, but sometimes there is
restriction on some functions.

* [CS2.0 is specified to KRS-4014HV and 4013H, but it has not yet corresponded to RCB-3J, you cannot
set ICS on the board with RCB-3J.

e Company service section is in charge of the after-sales service of this product just as KHR-2HV. In
addition, in the same way, we accept your inquires through telephone or E-mail.

(support@kondo-robot.com)
Notice: In case of inquiry through e-mail, it might take time to answer.
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HARDWARE

Characteristics of RCB-3J

RCB-3J was developed as a control board for the third generation robot.

e M16C manufactured by Renesas Technology Corp. is adopted in the CPU. High-speed execution of
order is realized.

e A 24 ports are equipped as output ports. It can be also set up as PMW signals or as IO ports which can
output H/L. They cope with the various ways of using.

e |t corresponds to the control by the communication form of these 2: the high-speed serial port which
can communicate with 115200bps, and the low speed serial port which KONDO-made wireless control
unit receiver can connect.

e 3 ports are equipped as analog input ports. It is possible to do mixing by analog input signal from
outside, and to execute motions by the conditional branching.

Name of each part Outputt5 ot

Output16

Specifications

Dimension : 35 x 45 (mm)
Maximum height 14.5mm Weight: 12g

put14
Output13
Output12
Output11

Output10

/'//OU‘PUtg Interface (input and output)

Power supply terminal )

Output terminal 24
* PWM output, H/L output and ICS Control can

be set up.
oUtOplLtfzu;;ZZ [ i i‘ Kl ||| (©) Outputd Input terminal
! - D) . . .
Output24/. | » Dk utput7 A high-speed ser|a| termlnal 1
d o [ 7 A low-speed serial terminal 1
| dl Output6
% Outputd AD Input terminal1 3
|‘ , Capacity
a ; Output3 Maximum number of motions 80
é"#«', Tk Output2 Maximum motion base number 255(*

Ay
A low speed serial terminal/" 7 J” % A i Output1 *tltt)nr:]?aykge different a little according to the contents
A high-speed serial terminal 7 // A setup of a power supply  The number of scenarios 5
LED1 (Red) AD input 3 Scenario capacity 200 (motion regenerated times)
LED2 (Green) AD input 2 Operating voltage 9-12

The external switch AD input 1 It corresponds to a 6V power supply by using
connection terminal booster 3.

Switch1

The specifications of the connection terminal

Power supply terminal Output terminal
The polarity of the power supply terminal is
shown in the figure. Please pay attention Output 1-8 gp=—= o)
to the polarity when you use something 6 o =z
additional connectors. Z 0o O

>

r

=
=
=

Output 9-16 [EIIGN D

=
AD Input terminal » < o
® O =z B|v C C
§ U o
- BE]SIGNAL
5V power supply stabilized on the board is being output to
the VDD terminal of the AD input terminal. It is possible to Output terminal is directed to be negative in outside of the board.
supply about 50mA together with 3 terminals. VCC is connected the positive (+) terminal of the power.
Signals of CPU (PWM, serial, H/L etc.) are 0-5 V.
A high-speed serial terminal A low speed serial terminal
The high-speed serial terminal is A low speed serial terminal is possible to be

connected to KRT-1 and KRI-1.

(KRT-1 is a receiver of radio control units;
KRI-1 is connected to KRR-2 attached to
KRT-2)

The black code of the low speed serial
terminal is GND, and the red one is The
power supplying code from RCB-3J to the
receiver connected, and the

possible to connect the ICS-PC interface
¢ 2 attached to old model of RCB-1, in
addition to attached Serial-USB adapter.
Before using, please confirm the COM
port number recognized by the personal
computer.As for the high-speed serial
terminal, the black line is connected
to GND, and other two lines are signal

00 lines.

5 white one is signal lines.



HARDWARE

How to turn on

RCB-3J does not have the power switch on the board or in the terminal.

ON/OFF of the power supply could be done by setting and removing power source to the
connector. The cable with the switch for the power supply connection is attached and it is
used for KHR-2HV.

Please refer to a KHR-2HV assembling manual for this connection.

Sample motions

The CD-ROM of the HR-2HV accessory has the 22 sample motions.

Each motion is designed to conform when it is assembled under the state of standard of
KHR-2HV. However, please keep in mind that you might need to modify some motions under
some condition of assembling as it is an assembling kit.

o & & &

SHWOOO Starti 2HWOO0T Mhal.. 2ZHWO02 Mal.. 2HNOOE Wal. 2HWOO04 Wal.  2HW005 Side
UP.RZE the diagonal .. the diagonal .. stepil)RCE
SHWOO0G Side  2HWOOT Tor.. 2HWOO0S Tur.. 2ZHNOO09 Get. 2ZHNOTO Get.  2HWO11 _Bo..
step (R} RCE uptTurning u.. upilying up..
SHYNZ Kic.. 2HWVD3 Kic.. 2HWVO14 For. 2HWVOTE Bac.. ZHNOTG.Side  2HWON T Side
rall RCE rall RCE Corofl)RZE  CoralF)LRCE
ZHWIE Puz.. 2HVWDI9 Pier.. 2HWVO20 Pier.. 2HW021 Free
mode. FGE



SOFTWARE

Install

Installation of the serial USB adapter

Before installing software, you must make your PC recognize a serial USB adapter.
Please see the manual of the serial USB adapter, and do installation.

The installation of software

Install the software with the following process.
You just copy a required file as it does not have an installer.

1 When an attached CD-ROM folder is opened, you

can see the folder as the figure to the right. Please ’__J ’_J ’_J

open 'KHR-2HV' from this folder. I )
feHR-2HW '

=
7
m
[
]
(=
1]

2 Then another 3 folders can be seen and please

open the "Software" folder. . p— —
_ _ _

....................

Manual: software | SampleMotion
3 "HTHJ.EXE" in this folder is the file of software.
Copy this file to the hard disk of the personal
computer. E
HTH.J E.exe




SOFTWARE

The start of software

Main menu Command menu Communication configuration

eartToHeart J

éﬁ:ﬁ}iﬁm - 510 SR~ |

Parts menu
JoEo o e
O3 FGRD 4 P19 GED @@ > Db A @ e & o m 1 1ool menu
Message—— %o
| @ DI Mo subjest ]LET |
Data sheet— |[ _— <
Data list— |
Data stage
Status indication =
\~‘ »
N
¥ = ENY = 425 |RUN

When you start software, the window like above is indicated. Please check the name of each part of
software from the figure above. An icon to use for operation is divided into 4 groups, which are possible
to use as a floating window by operating drag and drop, except for the main menu.

ha HeartToHeart J

Gommad [x]
' ELLX N NN
ol i VRN &4 S & O 0 >

[15:0351> GOM5 completion |
EDIT Mo subject ] LT |

This is the example of the case which
shows all tools as a floating window.

4

X =822 ¥=2367 |RUN




SOFTWARE

= =N=NaRcl

[~ Please use this when saved data b Save present data. You can give a file
Loadi are loaded, clicking it, a dialog box name to the data when you save.
oadin i .
g opens, and you can select the files. Saving
Open Save As
Lockin: | 23 RCE-3 | e ®m e E- Savein |3 RCB3 R el =
Mglﬂ;!%nt M}%nt
Documents Dacuments
E @
Deskiop Desklop
My [:)I‘nﬁnents My [;o’mfnem
My%!uter My%nitsr
M}Eﬂrk File: name: I j Open I M}'Pf‘f.:ct;‘*solk File mame: I j Save I
Files of type: |ReE File ~| Cancel | Save as type: |Rce File | Cancel |
7 | - |

=] Configuration

fioperty Set up moving environment
Width Height Area: The size of the data sheet can be changed by modifying
Breadth [640 480 this numerical value.
A T The interval of the grid : The minimum interval with which an
Interval of eridsfl0 10 object is arranged to the data is specified.

[+ Digplay an icon of RGE file

Dizplay
¥ Menu of tools
v Meru of parts
¥ Setting of communication

¥ Menu of commands
Revizion |

[i] Information

It indicates the version information of software.
It closes when you click on "x" button of the
upper right, or click on the main window.

Information

fesiotizs: Q)

Heart ToHeart Typedd
2006/10/06

2005 KONDO KAGAKL Co.LTD|

ProgramMame

Copyright
FacePlate

By putting a check in "Set up the file icon of RCB", a data file is
indicated with a special icon for the preservation of the file and
reading.

Indication: The checked menu icon group is indicated.
When you push a "renewal" button, the setup is effective.

(@] Ending button

Software is finished by clicking on this icon. When it
is finished, the dialog box for confirmation would be

indicated.
\ ?) May I close it?

Yes Mo |




SOFTWARE

Tool menu RS = A

If RCB-3J isn't actually connected, a tool menu doesn't work. Please use this function after you

connect RCB-3J first. —" 5

| Get a replay in the end of playine the motions

v iictivate playing the motion scenario with the sender

[ Control through KRC-1

<7 A setup of a trim adjustment option

It adJUStS a home pOSItIOﬂ Of eaCh servo Playing the motion scenario with a start switch

correspond with the 24 output terminals. i T — .
ﬁ? Set u p of optlons Playing the motion scenario in the power source on

+d HomeDle E@ [Men -/ —— =]
CH1 (] ﬂ j cHiz [0 ﬂ » Flaying the motion scenaria in the power valtage down

& _ B . .
e wERE L e It designs the various o =
Bl o W R b o setups to use RCB-3J. |fmesv =
L Y Ll Homs P[4 I B e
o 0 [4] _ Hlomr (4] _ | ¥ CHI I~ CGHY W CHI7
chs 0 [4] _ Hloms o [4] _ | ¥ CGH2 [~ CHID [ GHIg
o o 4 ] rloms [ [4] _ -] ¥ GH3 M CHIT W GHIg
oo P T ow PG T Tow  woms o
G ] ] Hlower ] | [c] W CHS W CHI4 [ oH2
cHio o 4 ] HioHz [ | ﬂ v GHT V¥ GHIS [ GH23
T T H lowzs 1 [« _ o ¥ GHB [ GHIE [ GHed
chHiz o [4] _ Hiowze o[ _ 0|

{t= Analog configuration

Tnput 1 lInput 2 ] Input 2 ]
There are 3 systems of analog input in RCB-3J. This Setting of a basis
program sets up a movement from the output of the % T Mealﬂ m,i
. . 232 4 b AUTO 232 0
sensor connected to this terminal. -
There are 2 kinds of movements by analog input: on ] e ] om [
1. real time mixing GHe OFF =] cHID  [oFF ~| oHIB  [oFF <
2. motlon |nterrupt|0n GH3 OFF | GCHN OFF | GCHI% -2 -
GH4 OFF = CH1Z2 OFF  »| ©CH20 -9 -
) o CHB GFF el IELIE x2  w| CH2 OFF =
1. Real time mixing GHe OFF | CHI4 [¢3 »| OHZ [oFF =
It is the way to add the specified magnification of the input| °+ OFF =] oms  JorF =] cohs  [oFF =]
signal to the output terminal. It is used, for example, when | ©%# OFF ~| CHI6 — JorF | COH24  JoFF ~
you use gyro Sensor. Playing the motion with interrupt of a sensor
2. |V|Oti0n interruption Playing [0 ﬂ J ﬂ when an amount of
It distinguishes the value of the signal and to execute |OFF x| change exceeds
the motions set up. For example, it could be used in the T O Ol e
situation that automatic picking the body up is composed
. . |OFF ﬂ change excesds
of using the acceleration sensor.

£5 ICS setting

It is possible with RCB-3J to set up of characters by ICS all
at once, while it was done directly one by one of the servo
individually so far.

Itis an ICS setup window that does this setup.

1“° |ga’;‘e | Serve | Strete. | Spe' \When you push ICS button and open the window, please
5 oHe do again after the power supply of RCB-3J is cut off once.
R Each servo would be a communicate mode by ICS when
g gng the power is turned on.

7 CH? Settings can be read with an upper reading button of the

F window. When you double-click on each channel, a setup
10 GHID window opens, and you can change the setup conditions of
]12 gm; each servo.

@ g You can return each servo to the initial setup conditions in
15 GHIE bulk by pushing an initialization button.

15 h If you finish setup, an ICS window will be closed and it

18 oms returned to the usual mode by turning on RCB-3J again.
e Take notice on that, though a servo is a servo for red

50 oHoo version, the servo using ICS2.0 is an exception.

10



SOFTWARE

% Receiver button

ha PropoDlie

~PA

In this window you can monitor a signal from the Ref Measure Amount
receiver when a transmitter was used. [ K [»[auto| o [-285
Though, in case of using a usual button-type “ean
(command) transmitter, the 2 byte signal was Ref Messure  Amount
functioned as a command, in RCB-3J, it is 255 ] _|»lAuTo| [-258
expanded more, and all analog quantities can be | s
allotted to 1 byte signal. Ref Measwre  Amount
|255 L _|»laTo| 258
~Pad
Ret Measure A maLint
[258 [«] [r[auTO| B [F258
~Input with buttan:
Ret
e

fi1 Data table indication

b DataTable

The list of the motion or the scenario in the internal o | Name Igount I Date Igggg;l -
memory of RCB-3J can be displayed by executing M2 0 S EEB35
i i i i L1 0 = e 65535
reading (using an icon in screen) the data table at e g S/ 85555
present. e R -~
RCB-3J does not only have data but also the name of | ;] S o =
data, date of last update etc. Mg A -
n10 0 —f 65535
11 1] == - 65535
M2 0 = e 65535
13 1] === = Go535
14 0 = e 65535
M15 a == - 65535
hi16 a == - 65535
17 1] —f 52535
hi1 8 a == - 65535
12 1] —f— 65535
r20 a == - 65535
21 0 —f 65535
22 1] == - 65535
23 0 ——f——— 65535
24 1] === = 65535
25 0 = e 65535
M26 1] === - 65535
27 0 == = 65535
28 1] —f 52535
hi2a a == - 65535
P20 1] —f— 65535
s a == - 65535
a2 0 —f 65535
M33 0 -/~ - 6555]%2‘
%

|~ SYNG [coms |

[ S¥NG Synchronization Switch IGDME v I|Acommunication port choice
The position of the servo operated on software  Then please choose the communication port.

can effect on RCB-3J in real time. In case of A serial USB adapter is recognized as a virtual serial
the switch "Off' (When a checkbox is empty), port on the personal computer. Please choose the
the change could be sent to RCB-3J if you serial port number of this case.

,E) us'h transm|s§|on buttg n after the mOd'f.'(.:atlon' It can't communicate with RCB-3J if you choose wrong
It is the only information such as a position of  ,umber.

the present active servo that is effective. The
contents of the motion won't be changed.

11



SOFTWARE

Parts menu [.5 [ GRID: 4 po§) GED @P = {4~

The parts menu is used when you change the choice of the parts to arrange onto the data sheet.

% Choice tool

It is the icon to use a choice of parts or moving
tool.

| Indication of a starting point

You can specify the start point (what is carried
out as the first of all) in each part such as the
position (POS) arranged onto the data sheet.

When more than one motions exist on the data
sheet, it is only the motions having "a starting
point start" that is actually executed, which is
mentioned this later.

SET] Setup value arrangement (SET object)

[ GRID Grid

This is the check box to use a grid.

When a check is in, a grid becomes effective, and
each part would be arranged onto the grid.

Position

Please use this to arrange the position (the positional
information of each servo) on the data sheet, The
window for editing would open when you click these
arranged partslt is possible to arrange 30 positions
individually onto one data sheet.

The following window opens when you double-
click the arranged object.

It uses when settings values are arranged onto the data sheet. You can set up the change of the
mixing setup, counter (the number of repetitions) of the case of the loop (the execution of the club).

SETI
{Oifiet )| Mixing |

¢ Set the value meazured by teaching in the parameter
" 5et the number of loopz in the loop counter

1 L
(" Set the number in the comparing resistor

n

" Emend the reference value of analog input

|ADT |

X

" Turn the playing from receiver OM
"~ Turn the plaving from recever OFF
" Switching of the senzor control

[~ AD1 OFF

[ AD1 OFF

[~ AD2 OFF

[~ ADZ2 OFF

[ AD3 OFF

[~ AD3 OFF

What you have chosen, when it close, would be active in this window.

i+ Set the value measured by teaching in the parameter

The setup possible to instruct in the former
position Arrange (FREE and SET1, 2, 3), and it
would be the setting values of the present servo.

™ Emend the reference value of analog input \When you use
|#D1 | analog input,
branching would be
done according to the change of that input and the

(It serves as a starting point to the next position.) Standard value of sensor would be proofread.

i Set the number of loops in the loop counter
K RN
It is combined with CMP (compare), which | will

mention later. This would set the initial value of
counter to do a loop (repetition processing).

" Zet the number in the comparing resistor This is also
] used by being
combined with
CMP. This set the standard value for branching
by using the value of the sensor.

12

i~ Turn the plaving fram receiver O When wireless control is

(™ Turn the plaving from receiver OFF used signal input from
the receiver could be ignored temporarily (OFF), or
could be returned to effective (on).

i~ Switching of the genzor control

[ ADTOFF This would change the state of motion
[~ AD1 OFF :

 AD2 OFF start by sensor value for analog input,

— appoFp O be effective or to be invalid. The first

— apzore  Sentences of OFF changes depending
— apzofr  ON settings of an analog input.



SOFTWARE

® In the tab of mixing in setup
window, mixing motion by analog

COther

CHe QFF = ||OFF CH17? QOFF = . e .
GHID m,ﬁ GHig OFF = ,ﬁ |npUt within analog window

cHil  [oFF  =|[oFF cHis  [oFF  =|[oFF could be re-defined or be made
CH1Z  JOFF = ||OFF CHzo  JOFF > ||OFF invalid. For example, the mode of
cri | ot forr =lforr = gyro can be modified during the

(=]
=
BL
L]

GHl  [oFF =
GHe FF
GH3 FF
G FF
GHS FF

o
)
hul
;|

L]

4
4
4

4
4

=]

(=] =]
4
ol o) o
M| T M
| | .
LHIENIE]

4
4
4

(=]

A
L]
L]

GHB FF = GH14 [oFF  ~[[oFF  ~ chzz  [oFF  <l[oFF =] i
GHT FF CHIE [OFF ~|[oFF ~ GHza  [oFF  =|[oFF =] maotion.

GHI6  [oFF  ~][oFF ] GHza  [oFF  ~][oFF  +]

4
4

oo
A

ol ol oo
m| | | |
m| | T .

GHE

=]

FF

4

CHP| Compare tool Please use this when you arrange a setup of branching.

A setup of branching is the setup to choose a position
to carry out next by the value of sensors (analog input).
Jump if the loop counter doesn’™t show 0
Jump if the amount of &0 change > the comparing resistor
Jump if the amount of AD2change > the comparing resistor | The setup of branching is done.

Jump if the amount of AD3chanee > the comparing resistor All the setups are indicated as "if ***, jump".

Jump if the amaount of P&1change > the comparing resiztor . . . .
! " Value is established with a SET object, and a loop

Jump if the amount of P&2change > the comparing resistor . .
Jump if the amount of PA3change > the comparing resistor counter is subtracted with CMP.

Jump if the amourt of PAdcharge > the comparing resistar | A com parative register is the value set up with a SET
Jump if the cotton input equals the comparing resistor ObJeCt, too.

Jump if {the button input AND the comparing resistord <> 0 | Button input is command input value from a receiver to
use with wireless control.

(It would be the same value as the input of control specified by every motion.)

It jumps if the setup condition is satisfied. Branching connection wiring below would be used for this
jump.

0 2o N0 T B T B T L)

* As for the use of CMP and SET, these settings are advanced one. For that reason, using
examples will be provided as additional support on the web page of an advanced edition.

<> Connection wiring 14> Branching connection wiring

It would be used to connect the position arranged Though this is a wiring tool, too, a starting point
onto the data sheet, a set point, and a setup of  would always be a branching setup (CMP), which
branching.You can make continuous motion by s different from the ordinary wiring.

connecting the position arranged separately. When a condition is satisfied, the point united by
branching connection wiring would be executed.

Compilation tool

The motion data would be sent as numerical value when it is sent to RCB-3J, though a motion is
composed of each part arranged onto the data sheet.

When you click on the compilation tool, present data would be compiled, and would be indicated in
the data list.

* Normally, it is done automatically when it is written in the board.

HeartToHeart3J makes a position to compose a motion (the movement of the robot) by putting
POS on the data sheet.

SET and CMP are used to set conditions of branching and movement.
A motion is completed by connecting the object of these 3 with a wiring tool.

13



SOFTWARE

A B X O >

£ Home position

The condition of RCB-3J is returned in the home position set up at present.
The servo connected would work when you click this icon.

(m Writing
Write the contents of data to arrange to the present
data sheet in RCB-3J.

Please specify the number of motion or scenario
when the dialog box of "data writing" opens.

Writing would be done by clicking on OK button of
the dialog box.

Writine the data

Select the place where the data are written

e —
M2 =i ——m
M3 =i ——m

M4 —=imm —mmm
[~ Reading
This reads and indicates the motion of RCB-3J or Readine the data X
the contents of the scenario. _
As the dialog box of "data reading" is indicated like Select the reading data

the case of writing, specify the number of motion
or scenario to be read and then push OK button,

and reading is done.

Readineg the data

Select the reading data

M -7 —
M2 —=f-m -
M3 ——f-m ==
e

[

% Delete

This deletes (or eliminates) the motion or a
scenario written in RCB-3J.

When a data deletion dialog is indicated, please
select the motion or a scenario to be deleted and
then push OK button, and deletion is done.

N -

|:| Stop This stops a motion or a scenario being regenerated.

00 Pause This stops a motion or a scenario being regenerated.
Push a start button again to stop the pausing.

.,_ Start Fla¥ine number

When you click, the dialog box of the regenerated

. L Select the plaving number
number designation opens. i

: R —
Specify the number and push OK button, and the
rbnaoc’:[;(c;r:j?f the number specified or a dialog box is play ok | Goncel |

14



SOFTWARE

Message A message for the operated contents is indicated with time.

EDIT Mo subject \Lm |
For a motion and a scenario are made, a data stage has a function like canvas.

Please edit actual data when an editing window opens by double-clicking on
the arranged parts. The tab above the sheet is used to switch date sheet to list.

It is the data (numerical value) of arranged parts which is compiled.
The name of the item being edited is indicated in the tab of the data sheet.

Data stage

Data dialog A data dialog opens when you double-click on the data sheet.
You can use data dialog for setting a DataDle X
data name or the control input (receiver | p.. one fwailable port
input), and the designation of the using " W CHI W CHo v GHI?
channel. W GHZ W GHIO ¥ GHIB
. . . Cantrol input

A data name is indicated in the tab of o T . g g o o

. . |65535 Reception [v CH4 v GHI1Z2 v GH20

the data sheet, and this name is used for W GHE ¥ GH13 % GH21

writing the data in the board. W CHE W CH14 W CHz2

[v CH? v GHIG v GH23

ok ‘ F— ‘ W GHB W GHIG W GH24

Input of control shows a signal from a
receiver to use wireless control.

Contents can be set up by operating a receiving button under the condition that a transmitter side is being
operated.

Though the contents to set up with this dialog overlap with the dialog opening on the data table, there is
different point: while the latter is memorized to a board at once, the setting on data sheet is the setup only on

the software side.

Object on Data Sheet

Release the selecti
Menu would be indicated when you right-click the each parts arranged on % mase e seetion
data sheet.You can set up the name or the color of item arranged by selecting Copy
property and so on. Paste

POS Converzion

Lifting selection: Lift the item selection at present Cinlor »

Property
Copy: make a copy POS e iction
Reproduction: paste the copy of item All zelection

Color: change the color of item

Property: the dialog as the right would be indicated and you

can set the name etc. on this box. Name |POS1 fiuito
Width |3l Height [30

Delete: delete the item selected
Revizion
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In the primer, we would explain how to make easy motions.
On one hand RCB-3J is multi-functional control board, and, on the other hand,
you do not need any complicated setting to make simple motions.

Connect the servo, move it, and decide the initial position (setup of the starting point)

1 If you use this for the first time, please install serial USB adaptor and set up the software. Especially
make sure the communication port number which you use after installation of serial USB adaptor, since
if you use the wrong number, you cannot use the software.

2 Connect 1 servo to RCB-3J and connect the serial USB connector. Then turn on.
When you turn it on, the green LED would be light for about 2 seconds.

3 Start the software.

If you use it for the first time, the specific message
would be shown such as '19:31:35>COMS set'

The first numbers show time, which reflects the
time of your personal computer.

This message means COMS8 on serials port is
ready to be used now.

4 I
Select the number of using communication port.

® [ SNe JoFF -] For example, if you choose COMS8, the message would indicate the

A b ofy [SSSESE0D | completion of setup.
COM?
COMS
GO

coe 15:03:51> COM5 completion |
coms [

COMT o -
cone If you select the false communication port or the port which is
COMI really used in other applications, please select the right one again.
COMI
COMI 2
COMI 3

o 15:15:44> COM7 does notexist |

w4 HeartToHeart J

When you couldn't know the port number, please read the manual of the serial USB
adopter and confirm it.

5 Please put a check on synchronized switch (SYNC)
on communication setting, because the operations,
such as setting of servo position proceeded on the

[ ;ETNGE |DDME ﬂ software, would be effective directly.
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First, please select 'position' in parts menu
and click on data sheet.

Then POS (position) would be made.

EDIT MNo subject ] LsT |

7 f you double-click the POS arranged, the POS & =3
window will open. GHI ¢ 4By (H) G EVIE | GHIB A SO
All port output of RCB-3J are 0V (L) on the CHz 4By (H) & OV i) | GHI By () & oV L
initial conditions. CHa 5 HD & OV | oHIS 45y H) & oy
To activate them, show the menu by right- GHa 45y (H) & OV OHIS Y (H) & oV (U
click on the port panel connected to servo, and  |ows 45y (H) & 0¥ ) | GHIZ o5y () & ov (L)
change the output to SERVO. GHG 45y (H) @ OV |GHIS 4By (Hy & 0V L
CH? 45V (H) & 0V |GHIg B (H) & oV
* If you click the false place on application while o e o o e 5D ool
using PQS window, the POS window closes oo o TR o o T p—
automatically. GHID 4BV (H) @OV |CH22 4B (H G
When the POS window closes by mistake, please | BV GOV | OHE YT
double-click POS and re-open the window, please. |, P T TR g e G 0D o
SPEED [0 |« ] | LK =]
GH1 O+ (H) (s ﬁ";.'-"""fl::i' B & A o7 i =4 P

\ 4

A

L RV TN fas Y

When you set the output to 'SERVOQO' and move slide bar, the servo connected would be activated.
Be sure that the servo will move with the slide bar of the panel.
Lastly, put the part output axis to the initial place with slide bar and then take off the servo.

Pay attention in case that you attach horn or other parts to servo output axis.

& * Servo will be activating immediately when you change the output port to SERVO.

Now the move of the servo is confirmed.

You can specify the movement confirmation of all the servos and the position of the output shaft of the
servo under the initial state by changing a servo and repeating it the process above.

Here, please use only one output, re-connect a servo, and do work here.

What is mentioned here is explained as a method of initial setup point

by the assembling manual of KHR-2HV.
As for concrete contents of a setup, see an assembling manual in KHR-2HV.
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Making home position

Home position means the basic posture for making motions.This would be erect posture for usual
2-legs robot.
In the case of putting parts to assemble body to servo's output axis, you need to fix the place of
servo output axis as was mentioned before.

Its position depends on its body.

By putting the output place 0, the place can be the center of motion angle of servo.Then you can

fix considering the total balance.

1 Before working

In the preceding clause, all initial conditions are explained. The following section presumes that all

servos are connected to the board.

2 Change the output to SERVO

w4 POS1

B

Please change to SERVO the panel of channel Jci [0 4] 4% | cH3 4BV ) & v L
connected to the servo of the POS window, |oHe B (H) OV GHI4 4B (H) & oV L
(F)’g?/ 2¥t§r?t?6n to the servo which is attached to |7 AL CWD |oHE AL s o
the changed channel, as it began to move. el LR QO el ® B Q9 U
CHS 4By (H) @ OV OHIT " +BY (H) & 0w L
CHE 4By (H) OV CHIS " +BY (H) & 0w L
i ' Cif there | ook CHY 4By (H) G R LsT " +BY (H) & 0w L
e S Tk IS SR Jo  coveo cwpam  cow  cow
main window. Check it again when it doesn't |°™* & G0 A ® D 90wl
work. GHIO 4B (H) @ 0V GHe2 4BV (H) @ oL
CHI1 By (H) @ 0V L) GH23 4BV (H) @ oL
+BY (H) 0L CHz4 " +BY (H) & 0w L
cH o 4] | oms i [d] _ i | [ | ok =]
2 Y S | ) e s |
N [0 N DG o N b
che 0 4 _ | chig " +BY (H! @OV L
GHE By (H) Fovin oHiT o 0 4 _ ]
N [ N oG o N b
L [0 N DG o N b
L [0 N D O N O
GHE Y (H) Foviy [cHzr 0 (4] [ || In the left figure, all the servos to use are
o S SOV [Orizs v % v g?éaabsllsh;g;g Ot-hiS window when you finish
chit 0 4 _ ¥| CHz3 By (H) SV | setup. y
chiz [0 4 _ _+| CHz4 By (H) @0V L
SPEED [100 ¢/ | v LINK ~|
M 8 A 27 in =4 P
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3 Setting the home position

=27 Click the trim modification button from the tool to open the window.

The home position of

the robot is set up by
adjusting the slide bar of
the applicable servo in this
window.

The number would be
different depending on
bodies.

va HomeDle

CHI
ZH2
ZH3
i H4
ZHE
ZHE
CH?
ZHE
ZHS
ZH10
ZH1T
CH12

b L
i
i
b L
i
i
b L
i
i
i
L
b

I e o =4

+||CH13
| CH14
| |CHIE
| CHI6
| CHIT
| CHig
| CH19
| |GHz0
| GHet
| |GH22
| |GH23
| CHz4

b L
L
L
b L
L
L
b L
L
L
L
L
b

I e o

o

@
=== === L L Y

There is a limit in the range that it can be set up in the setup window of the home position.
And, even if it is within that numerical value, there may be a limitation of operating range to make an
actual motion in the position window.

~ b0S1 Servo display number

CH 0 4] [ D ||>H1:

ZHT

G40

A

chle o |4
CH: 0 4]
CHt 0 4]
CHg 4By (H)
PR .

_
_
_

v O (LY

| GH1:
| GH

ZHT

—G490

A

Servo actual work number
| GHt

CH1

[

A

Registration of home position

Right-click on the mouse on POS window, opens a
menu, and chooses "default position".
Then the present position is registered in the default

position.

The registered position can be used at once when
you click the main window and default position

button of POS window.

In addition, the position registered for the default

position becomes a standard for all the motions.
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CHI -262 4 J b
¢ mome ioma [T [«
[ SERVO k| CHIE 0 ﬂ
— v || CHIE ™ +5
g SET O L GHIT 0 Kl
C gg% slowms o [4]
« lohe o4
H
C GHzo |0
L Mo 4
C oL | GH2 0 Kl
Yizible 3
¢ mnlor y Dv L) CHz 45
¢ Mame | GHes " +5
0 Setting of the dizplay rate ﬂ CHZ4 © +F
el  Turn it in the home pozition ﬂ LIMK

« Fixation of the panel




Making start up motion

The startup motion is the setup that makes the body composed of RCB-3J to be in the home position when

the power is turned on.

Though RCB-3J does not send a signal at the start,

motion and set it up.

automatic regeneration is possible to make an easy

This making process of startup motion premise the completion of making the default position explained the
former section.(Moreover, we presume that the servo of the specifications of the RED version manufactured

by our company is being used.)

explains by way of using sample motion.

This motion is contained in the attached CD as sample motion. Assembling manual also

1 Dispose POS1

Select POS on the main window and clock it on the
data sheet to arrange 'POS1".

*The choice of the tool is canceled when parts such as POS,
SET and CMP are arranged.

You must choose a tool every time to arrange more than one
part in succession.

b4 HeartToHeart J

[ WGRD 4 @3 GED @ 1= Db [ | & M e 3

EDIT MNo subject ] LIST’

2 Edit POS1

Y

o

Double-click on arranged POS1, and a POS window is _

opened. Make POS All servos free in the window. cH b [d | rlohiz 0 4]
o cHi4 o |4
. GHI  SERWOD chHis o |4
3 Setting up Speed S5 e
Set the speed 1 in the POS window. CHE  SETH % - o7 1[4
HyY LoD LAY UYL e [1ue W FROL a8l b o2 Vo od ZHE SET2 CH18 I ﬂ
oo [I57 @ FR ¢ 51 52 ¢ 53 oHe2 4B (H) 0V (L) cH; SET3 ohig 0 |4
cHi1 |57 @ FR 81 sz 53 GHZ £ 4B (H) 0w (L CHE  H chzn i [«
CHi2 0 & FR 51 (82 ( 53 GH24 4BV (H) & 0 (L cHe L cHzt o (4]
SPEED |l ﬂ_[}is e | = oM vishle y | ohez Y
= = CHT - Galor b || CHZ3 By
. . . cH  Mame GH24 45V
Setup window is closed automatically when you

proceed to next operation.

4 Dispose SET1

Choose SET1 in the main window, and clicks on the

data sheet to arrange SET1.
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Setting of the dizplay rate
Turn it in the home pozition

« Fixation of the panel

w4 HeartToHeart .J

E B @ @ & L - F B [ SN
[ W GRD <4 @iy GED @ - 0 Bn 0 & B )

EDIT Mo subject ]LIST | ,

POS1

Eiy




5 Edit SET1

Mixing |
A Setup window opens by double- (¥ Zet the value measured by teaching in the parameter O Turn the plavine from receier ON
lickin n arran ET1. (™ Set the number of loops in the loop counter (" Turn the playine from receiver OFF
geciectgu?rhea V:Iugee?nseasured |n the 4 ﬂ 1 (" Switching of the sensor control
; P i e e [ AD1 OFF
instruction is set on the parameter.” |° Swmw'”g resistor  AD1 OFF
of the setup window. [~ ADZ OFF
" Emend the reference value of analog input [~ AD2 OFF
mon ] [ AD3 OFF
[~ AD3 OFF

6 Dispose POS2

Choose POS in the main window, and clicks on the data

sheet to arrange POS2.

7 Edit POS2

Double-click on arranged POS2 to editit. |5
Data to use would be the data on the |cH2
default position set in advance. e
It can be set up with a default position
button of the setup window.

Though the speed setting is optional, we |CHS

GHa

—a? B B v Gz 12«

P (] [ lome P[4
PGl [ slows pw [
p Gl [ slows P[4

Zain I llomr f [
o ] 1 oo P[4

o

EBEX

[
[
[
[
[
[
[
[
[

recommend you to start with slow ot o 4] [ | loms [z 4]

speed (about 100), to avoid the danger. o o [ r Slowo B[4
GHY " +BV (H) 0y L) | GH2 157 ﬂ
chin - fi57 4] _ | GH22 B (H) & 0 (L
cHil 18T 4] _ ¥ || GHza 4B (HD o0 LD
chiz 0 |4 | | GH24 4By (H) &0V L

L. SPEED [l00 || JLINK | =l
8 Wiring ® @ Az At

The 2 position arranged by this and 1 SET are
connected by using the wiring tool.

A wiring tool will not be canceled until other tools
are chosen with choosing it once.

Please click on the first object of wiring first.

As a red line is indicated when a mouse is
moved, please click with the object which you
want to connect next.

Repeat this, and connect these 3 objects.

9 Specify the start position

The motion need to be specified its start position.
A start flag tool is used to specify a position of a
start.

A start flag tool isn't canceled until other tools are
chosen when choosing it once, either.

A start flag can be put by clicking on the object on
the data sheet.

A start flag can be put only one in one motion.
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b4 HeartToHeart J
FEBE D @ 7L s a
[ MGAD 4 F9 SED @ - 1
[15:03:51> COM5 completion |

EDIT MNo subject ] LsT |

pos2

vd HeartToHeart .J

FEE D@ L s s
[3 MGRD 9 @5 GED @ - - [ | &4 &
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10 Name the data

If you double-click where there is nothing, EBReES

the dialog designated to the right will open.

Data name

Available port

Here you can name the data. “

Let's see how to name the data 'start up
motion'.

Cantral input

After naming the date, the name would be [REEME
displayed on the tub over the data sheet. Data paum

v CGH1
v GHZ
v GH3

Available port

e
tartp|

—
v GH2

L Cantral input [w CH3
hd HeartToHeart J
- 55535 Reception [w GHA
EE D@ 7L ES 8 W GHE
X MGRD 4 @9 6D @@ - b @ i
v

(] EoIT Mo subject | LT |

Cahcel v GHE

v GHA
v CGHIO
v CGHI1

v GHA
v CGHIO
v CGHI1
v GHI12
v GHI13
v CGH14
v GHI15
v GHIG

v GHI7
v CGHI13
v GHIS

v GHI7
v CGHI13
v GHIS
v GH20
v GH2
v GHZ22
v GHZ23
v GH24

)

11 Save the data

You can save the data as a file.

A.I

wd Hear*7cHeart JJ

= i R ) o =l -
RD 4 pos) GED @0 {= $0- [ | A

Savein: [C3 ACE3 s e ® s E |
My;!an:ent
Daocuments
F[‘.
) . . Desktop
The saving dialog will appear
and you can save the data.
My Documents
My.C.omputer
Myprlqaecl;mk File name: ‘ ﬂ Save
Saveastpe:  [RCBFile -l Cancel

12 Certify the forwarding address 2Ll
FEE D@ WL 8 S
4 SED L= D> i=ak=-2K

Let's examine present data before
writing the data.

First, select "the data table" from the
data table window of main window.

Click on the reading button when the
data table opens.

Present contents of data would be
indicated.

Once a data display on the data
table is done, the name of data will
be displayed automatically future, in
reading or writing the data.

* Data table could be displayed at the same
time with other windows.

w4 DataTable

% v GRID

Mo

| Name

| Count | Date

| Control «

40
41
42
43
a4
45
4G
47
42
49
M50
51
M52
53
M54
M55
56
M57
M52
M5g
G0
A1
MG2
MG
M4
ME5

hASE

Start P
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ka

[y
e
e e
e
e e
e
e e
e
e e
e
10427 1611
e e
e
e e
e
e e
e
e e
e
e e
e
e e
e
e e
e

65535
£5535
65535
£5535
65535
£5535
65535
£5535
65535
£5535
65535
£5535
65535
£5535
65535
£5535
65535
£5535
65535
£5535
65535
£5535
65535
£5535
65535
£5535

ecEns




13 Forward the data

Data indicated at present can be transferred 5ET + b =

to RCB-3J by clicking on the writing button.

When writing the data, the servo control of
RCB-3J will be the temporary 'sleep' state.

CEX

@ ¢ & = & B f_LSWN [coms ~
& 0 O 00 b

Writing the data

Select the place where the data are written

p——
M2 —f— ——-
M3 ——f— Writineg the data
Mg - ——
L
ME ——f— -
M7 —f— ——
ME -/~ ——-
MY -/ ——-
M9 =~

b4 HeartToHeart J

o O i A - =] *QC
[ WGRD <4 po5) GED @=—{> 0 b0 & B o R O 00 B

Then, register the motion so that the transferred motion
can be executed automatically.

Open 'setup of an option' in the main window. [ Get areplay in the end of playing the motions
After opening the setup of an option, specify the startup | ictivate playing the motion scenaria with the sender]
motion registering before in the “A motion, scenario is
play backed at the time of the power supply injection”. ¥ Sontral throueh KRG-1
Close an optional setup window when you finish Playing the mation scenario with a start switch
specifying it. e p— =]
The contents set in RCB-3J will be written when an
optional setup window was closed. Playing the mation scenario in the power source on
IM30 /- —— -]
Plaving the maotion scenaria in the power source on
|OFF ~|
Mg ——/—— ———— v Please turn off the power supply on the board,
Amay - - —fdewn 1 and then try to turn on the power again when the
Wy S setup is done.
MED e e If the RCB-3J works in the default position which
MEd ——i-— ——— v was set up automatically, then the registration

has completed.

The startup motion established here is effective only to RED version servo of our company.

hough it is an ideal to move each servo slowly on control board from the home position originally
established in starting, there is no standard position where it should move slowly when you start up it, as
the position of each servo isn't fixed at the that time.

The startup motion established here is effective to RED version servo manufactured by our company.

A control board doesn't have the standard position for moving slowly because the position of each servo
isn't fixed on starting point, though ideally it is better to move each servo slowly.

The start-up motion we make this time is the one as follows: given that the connected servo is the servo
of red version, firstly it executes position capture, and then moves slowly from the standard position to
the home position.

Moreover, if you carry out this process when you turn on the machine, you can change the positions to
home position easily.
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Building the motion and execution

If you have already made start-up motion, then you can easily make other motions, too.
Here, we briefly explain about the building and execution of motions.

4 Make connection and put in the power supply

Put the power supply while the RCB-3J and a servo are connected.
If the startup motion is set, each servo shall move slowly to the initial position.

2 Start up the software

Start the software, HearToHeart3J. If it starts, please go to the following steps.

e Set up the communication port so that it fit to the number of the _

interface port. Confirm it by the message indicated. | % [ s [orF <
B 150351> COMs completion  IENNEC R ot a1
GOM?
e Put a check in the synchronization switch. The result of changing the GOM3
condition of each servo is reflected soon. ngé
I
COM7
BV cows
el i CoMs - ggm-ln
GO 2
& R O 00 = ol
| comie
3 Making motion [ T GRID 4 (o5 GED @p = 1
»4 HeartToHeart J |Z”E|E|
With this software, you can make ERAEDB¥ & 3 M0 EEE
motions by arranging each object IS FORD 4 €M &D @B > b> & S @ O m b
on the data stage. [15:0351> COM5 completion |

EDIT Mo subject ] LsT |

As for basic movements, it would
be arranged by clicking on POS
(position), and then clicking again in
the data sheet.

:

The orders can be specified by
—= connecting each position with
connecting wire.

The opening between positions of
each data stage is complemented
automatically on the software, and
data will be made.

Data Stage

1 Put the mark of the starting point
which will be carried out firstly in the

arranged position.

4 »
H =805 ¥=425 |RUN

The Motion Capacity

You can set the position or SET for one motion up to 30.However, actually more than 30
motions could be put.Still, you need to take care when you write in the board the motion
which has over 30 arrangements.Two memory domains are needed when more than 30
sets are arranged for one motion.

For example, you must leave M2 empty when you put more than 30 positions in M1.
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4 Edit the motion

5 Forward the data

b4 Hear*7oHeart J

=) =CIRNCIRIR - I AL
FID 4 P05 GED @0 L Db [ | & B &

EDIT MNo subject ] LsT |

It is necessary to make data on the arranged position since the position arrangement
is not enough to make it

work. B=1E3
A position window opens che 0 |4 | |
L Ll P T e e
Then decide the position of |- Y _ [ i DT | I
movement of each servoin [¢# [ [«] _ 0 o (4] _ 0
the position window. che [0 |4 | 2l cha 0[] [ |

cHio [0 4] | Miowms o 4] | 0|

cHil o 4] | Mlowr o4 | 0|

cHiz [0 |4 | Miowe o [4] | 0|

cHia [0 4] | Miowe o4 | 0|

cHi4 [0 4] | - I T Y [ |

chis o 4 | o o (4] | |

SPEED [100 | ¢/ o Lme -]

= & A ZZ b -4 b

B=1E

The motion can be play backed by sending o7 B - & B R LSYNG [COME ~

Moreover, you can replace and use the motion
Select the place where the data are written

beyond the capacity of RCB-3J by saving a
|

motion as a file. Writing the data

Select the place where the data are written

6 Play motions

Save As E]

Saven IEEEE ~ « @ ek E
. | kK | Cancel |
My Fecent

Documenl ks

bty M etwark File name: | j Save
Flaces
=

SR =3 & @ h%u % O 00 B

Playing number

Select the plaving number

Click the Play button to play the motion. e~
Specify the number of the motion to play. ok ] omcel |

You can stop by putting the stop button, if you want to.
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Customize the position window

The making process of the startup motion was explained in previous sections.
If you make start-up motion, then now you know the basic process to make a motion.

When you make motions, you need to use POS object and position window, which is opened by double-click
of POS object, to make each servo work.

You can make it more useable by changing the various settings on position window.

b4 HeartToHeart J

(G i R A R (TR g = e —
ct P[4 _ I | Y _ [
EDIT StartUP | LIST | L Rl _ Sllowe P 4] _ 0
chz 0 4 | oHs 0|4 | o
cHe 0 4 | | chig 4B (H) OV AL
GHE 4B (H) @ovi oH? 0 4] | v
cHE 0 4] | lowe o 4] | i
cHr 0 4 | lowe 0 4] I O
: o B 1  ofom p L] ]
GHI BV (H) Eovi cHa o |4 _ |
GHIO 4By (H) OV CH22 CAVH NGOV
A POS window opens by double- o P L4 _ 2ljctes A LA
clicking on arranged POS. cHiz 0 4] | | cHee 4B (H) OV AL
SPEED [100 4| _ ok -]
\é;sl;b:e : W o A 27 in =4 pd

etting of the dplay rate A menu like the left one will open if you click the right button on the empty

Turn it in the home position part Of the POS WindOW.

Satting of the backeround picturs Operating the contents of the menu enables various customizations.
Dizplay of the backeround

+ Fixation of the panel The ones with check mark in the indication menu are indicated.
You can eliminate the one you do not want to indicate, by removing the
check.
If you remove the check to 'the fixation of the panel' on the bottom of
. OH the menu, you can move a panel.
| Colar @ _ Mo« GH2 Please look below: this is one example in which only a necessary panel
Setting of the display rats v gﬂi is indicated, and is moved to fit the body.
Turn it in the hame position . CHE In this example, we use the 21 servo and make it shown in according to
Setting of the backeround picture | » GHE the servo position of arms and legs.
Display of the backeround « GHY S—
» GHB =
« Fixation of the panel v GHE |-_||E|g|
« GHID GH3 04 [ 2
« GH1T
. GHIZ GH 0 4 [ - o5 0 |4 _ 0
» GH13 cHz 0 |4 | 2 chs [0 |4 [ |
« GH14
-\ CHIB GH3 04 | | GHY 04 [ |
v GHIE CH4 o4 | | CHE T _ 0
« GH17
. GHIB cHio [0 [ _ Moeows B[4 _ |
» CH19 chit [0 4] _ Moewr B4 | ]
» GH20
.+ GHET chiz [0 |4 _ Moowe B[4 _ |
» CH22 chiz [0 [ _ Mome B[4 | ]
» GHZ23
. GH24 cHi4 o 4] _| loHo o4 _ 0
» SPEED CHI5 0 4 b || GHZ1 0 1 4
v COMMAND J J J J J
« LIMKE
SPEED [100 ¢/ bl LNE |
o o A 27 il =4 Pk
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Feleaze the selection

Copy
Pazte
Conversion

W [ Standard
Property D Wihite

I:‘ Gray

. Dark. gray
. Elack

. Erowin

. Peach

W Red

. Purple

. Persian blue
. Elue

. Turquoise green
. ‘ellow green

Deletion
All zelection

. Green

I:‘ “fellow

I:‘ Aqua

. Ochre

Iz‘ etc.
Wigible 3
Calar 4

Setting of the displav rate

Turn it it the home position

Setting of the backeround picture
Dizplay of the backeround

« Fixation of the panel

QNONE

SERVD

FREE
SET

SETZ2
SET3

H
L

Vizihle
Calar
MHame

You can choose the color from the menu, and put it as a background color.
You can also indicate background image by putting a check on background
indication.

If you click the right button of a mouse, you can see the menu and you
can change the indications of the control panel of each servo.

S
Example of changing panel color [«] | B
Window for name changing

vd Chanee of the name EE
CHY  |GHT CHI? [GHIT |
CH2  [GH2 CHID foHIO — cHis [cHe
CH3 [GH3 CHIT foHIT  cHig [cHe

GHe  [Gha CHiz [GHT2 CHzo  [GH2D

GHs  [GHE CHIZ [GHT3 CHz1  [GHZT

GHe  [GHE CH14 [GHT4 CHzz [GH22

cH?  [GHT CHI5 [GHTS CHzz [GHZ3

CHe  [GHa CHI6 [GHT6 CHe4  [GH24
ok | Feviel |

| Setting of the dizplay rate

Turn it in the home pozition

« Fixation of the panel

w4 Change if the frequency rate |Z||§|gl

ct @ oW 1 oz p

Gz 1 oHwo T gl i

clr 1 o T gHa i

che [T ewmz [ cHm [

cls 1 oWz [t gHm [

cHé 1 oH# T gHzm [

| chn [ ews I cHm [
cle 1 owe T cHm [

oK | Cancel |

Settings of the indication rate

Though each moving position in the panel is indicated by numerical values, these
numbers are not the ones which directly show a movement angle. It is difficult to know
present position by this number since this numerical value just tell the inside setting

point.

To solve this problem, it is possible to change the settings of indication so that numerical
value will indicate the approximate value of the actual moving position (angle).

Ex) the servo of PWM 180 degrees movement, such as KRS-2350HV --- 0.346

Ex) the servo of PWM 270 degrees movement, such as KRS-4014HV --- 0.52

Ex) the servo of PWM 260 degrees movement, such as KRS-4024HV --- 0.5
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Example of customizing the position window (1)

The example below specified the picture taken as a background of the position
window from the rear of KHR-2HV.

The panel of each servo is moved to the position where each channel shows.

CH2

CGH3

GH4

SPEED |1|JD
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The basic operation was explained in the primer.Even with the functions
explained above, you can move KHR-2HV with the sample motion.

Still it cannot be said that you make use of RCB-3J with these basic
operations.

Let's learn how to use the more advanced operations such as wireless
control in the next intermediate section.
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INTERMEDIATE

Setting of wireless control

RCB-3J offers you 2 ways for wireless control.

One is using the KRC-1 wireless control set or conventional type of sender, which connects KRT-1,
KRT-2 or personal computer to KRT-1 or KRT-3.

The other is expanding the command of conventional wireless control.
Here, the former way would be explained first.

1 Connect receiver to RCB-3J.
The figure below illustrates how to connect KRT-1 as an example.
Here KRC-1 is used as a sender.

2 Data of receiver would be missed in the initial setting of RCB-3J, and you need to validate it, so let's set
up for this.

First of all, please open the option window on software.

w4 HeartToHeart .J

After opening the option window, put
checks on 'Activate playing the motion
scenario with the sender' 'Control through
KRC-1".

Then close the window.

[w Contral throueh KERC-1

*Here KRC-1 is used as sender but the procedure |Flaving the maotion zcenario with a start switch
is the same even in the case of using RCB
Commander (software) or KRT-2. |51 ——fm= = j

Flaying the motion scenario in the power zource on

W30 - ———- ~|

Plaving the motion scenario in the power voltage down
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INTERMEDIATE

3 Then let's decide which motion to play when you push the button of sender.
Open the data table from the menu.

w4 HeartToHeart J

S E O e v L s gl sne
[& MGRID 4 @pos) GED @p = - [ | & B &R0

va DataTable |Z| |E| g|

You need to read the data table beforehand;
otherwise, your data will not be showed.

Click the input button so that all the data will be h“:f | Mame Ignunt I?f}f_ _ |§50g3trﬁol -
put in. L ,

When the list appears, please double-click the [l

motion which you want to control with KRC-1. &)

Then the data dialog will appear. I::EDI Hame | gount [ En_a}i [ gggst;m -

M4 ] = e G5535
M2 0 =i - 5535
M43 ] = G5535
A A n [ BRRAR

While data dialog is indicated, turn on the
KRC-1 to keep discharging the radio wave and JEEbIT:

go on push the button to be allocated. .
. . \ . Data name frvailable port

Under this state, click the 'receive' button of data || ¥ CHI ¥ GHO

dialog.If the number of control input changes, v GHz v GHIO

setting is completed. GContral input v CH3 W GHI1

Now you can release the button of sender. 165535 < Reception > I'f g:; l'f gmg

. . . v v

Setting is written completely to RCB-3J when v CHB w CHi4

data dialogue is closed. v GH? ¥ GHIG
oK | Cancal | v CHa W GHIg

While the data is read in on the data sheet, it is possible to open the data dialog by double-clicking the
empty part of the data sheet.

Still please take note that the data on data sheet will not become validated unless you write into RCB-3J
after editing.

Receiver setting on the data table directly affects the operations of the internal data of RCB-3J.
On the other hand, the dialogue setting on the data sheet manipulates the data on PC.

That is why; the value set on data table will be overwritten when the motion data is written in.

In order not to take different data by mistake, it would be better to save the data on the file in the
PC after reading the motion in the board, when you set it on the data table.

You can do the same thing with RCB-1 and so forth, as is already explained in the previous sessions.
Still, with RCB-3J, you can go for further advanced-level of use.

SET1

For example, you can temporarily FOMiEr | Mixing |

Inval_ldate Qr Va“d_ate the Slgnal _from . (v Set the value measured by teaching in the parameter § 0 Turn the plaving from receiver ON
receiver, Wlth Settlng Of SET ObJeCt Wthh (" Set the number of loopz in the loop counter (" Turn the plaving from receiver OFF
can be arranged in each motion. 4 ﬂ 1 " Switching of the zensor contral
Moreover, you can not Only play motions i~ Set the number in the comparing resistor :: zg:: gEE

using command, but also control at the 0 ‘W G50 GFE

more advanced Ievel’ by U_Slng the multi- " Emend the reference value of analog input [ ADZ OFF

bite analog control, which is another way AT =] [ AD3 OFF

of wireless control. [~ AD3 OFF
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INTERMEDIATE

Use of gyro sensor

Gyro sensor is used to detect a change in posture of the body and to control the change.

In using gyro unit, the common way has been putting it between the servomotors, which requires gyro
effect, and control board, but in this way, the servo affects only on one servo, per one gyro or one system
of gyro.

On the other hand, this RCB-3J can use as many as 3 analog outputs, and you can put the gyro effect at
any gain on any servo control channel.

Furthermore, you can change the setup with SET object of the motion
during the motion play.

Connection of KRG-3

When you connect gyro sensor KRG-3, be sure to connect AD input 1
it to analog input (AD1, 2, 3).

Confirmation of Basic gyro motions
You can confirm the movement of gyro most easily by .ﬂ ;g.; :[3_ i ﬁ m

using an analog window of the command menu.

If the preparation of the startup motion has been - X
completed, the body with RCB-3J would move slowly to the [ 1S |iput 2| ot 3 —
home position after putting power supply. Setting of & basic
Click on the analog button, and open an analog window i Messure  Amount
. e ’ 232 1 | AUTO 232 0
under this condition. d -
H Hg n " Real time mixing
;Lhep getft{]he v_aluei (1)f ggl of Real time mixing to "x 5" on o ps <] ow [ =] om? o <]
etabo € Inpu [ ] . GHz2 QFF - GH10 QOFF - CH18 OFF -
If you have completed the former process and connection GH3 OFF - oMl [oFF =] oMs k=2 =
b}
without any error, the servo connected to CH1 should begin | c#  [ofF ~] oz JoFF +] ol [x5 ~]
to work. GHE <] cHiz [z <] oH2t  [oFF =
CHE [oFF <] CHI4  [xg -] ocH OFF -
Tnput 1 lInput o ] Thput 3 l GH? QOFF - GH15 QOFF - CH23 OFF -
Sl o @ lesie GHE OFF - CH16 QOFF - CH24 OFF -
e lieeue  ireul Playine the motion with interrupt of 2 sensor
23z ﬂ J Lm% 232 U Playing 0 ﬂ J ﬂ when an amount of
Feal time mizin |OFF ﬂ change exceeds
I CHI %8 :Iv CHY OFF :Iv CHI? OFF il Playine [0 ﬂ J ﬂ wheh an amaunt of
e JOFF — =] GHO OFF | GHig OFF |oFF x| change exceeds
CH3 JFF = GH11 JFF = CHI19 ¥-2 -
CHa OFF  =| GHIZ |—_|OFF e m BATT[1067V a0 123V AD2 [135Y aoafloTy

Here we set up in CH1 as an example, and more than one servo can put to gyro.

Moreover, gain of the gyro can be changed by the set point, and if you set the minus numerical value,
the gyro would move to reverse direction.

The contents set in this analog window will be saved in the memory of RCB-3J, and will be played when
the power supply is injected.

If the servo position is different when you do not move gyro and under the condition that there is no gyro
effect, please do basic setup again on the upper part of the window.

Input 1 | vput 2 | nput 3 | Standard value is set up by clicking the button
Settine of 2 basis y P of "AUTO" under the condition that gyro is fixed.
"ASUTE - Amoun Then the standard value of the gyro is overwritten
23z Bl W gl P.UTg I |23z [ properly.
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INTERMEDIATE

More practical gyro movement

As for the gyro movement explained in the former page, the effect of gyro is at the same level from the
moment of turning on to turning off.It can't cope with the drift of gyro caused by the change of time and
temperature, neither.

Moreover, as the gyro effect is the same for all motions, there sometimes might be problems.

This is why RCB-3J has the option to use more dynamical way of manipulating gyro to the setup of
analog window.

Settings of gyro with an SET object

You can do various setups by inserting the SET object used by the
startup motion of the primer while playing the motion.

Releaze the selection

First, make a new motion. ‘,322:;

If there is any motion which has not be saved in the data sheet, Ganversion

please save or send them to RCB-3J. [ Allselecton
Be sure to erase all the objects in screen when you make a new &

motion.

First, click the right button on empty place of data sheet, and select
‘choose all' from menu.

After all objects are chosen, then select 'delete’ after click the right
button or push DEL key on the key board, to complete the deletion.

w When you delete all data, arrange the SET

Release the selection

Copy
Pazte
Cobrverzion

Color k
Property

Al selectinn@

objects and double-click to open the window.

If the window opens, select the mixing tab. not the tab of
'others' which is used for start up motion.

The left side of each channel indicates kinds of the mixing,
and the right side indicates gain.

AD-F « ||OFF =]

Select the R of the AD channel connected to gyro in the

..... Mixing
(¢ Set the value measured by teaching in the parameter O Turn
(" Set the number of loopz in the loop counter " Turn 1t

" Switch

left.R stands for Real-time mixing.

= cH  |oFF  w|loFF =] CHY oFF  ~||

|'|:"D1 P‘j'DFF j CHZ Sl cHio  [oFF ]|

The set of gain can use with both plus and  |* -4 L GH3 cHI1  [oFF ]|

minus.The direction of gyro mixing will % =3 B CH4 cHiz  [oFF =]

change according to the plus and the minus. i :12 S cha  [orF =]

OFF CHE - cHi4  [oFF ]

You can also put effects on several GHT  |oFF = ||OFF | cHIS  [oFF =]

channels with different gains in setting of w2 cHe  [oFF  ~|[oFF =] cHis  [oFF  ~|]
gyro on SET object, just as analog window. |- =
Moreover, you can change the gain freely |, 4
during the motion, by injecting SET object |.. g5
to any place you want. B
The way to use depends on the body and |, 7
motion to use.lIt would be better to decide | &
the way after trying several types. -

SET1

In the case of using the gyro, please re-write the | Other | mixine |
standard values of analog Input with different SET | ¢ set the value measured by teaching in the parameter ¢ Turn the plaving from re

object when the body posture is stable. (" Set the number of loops in the loop counter " Turn the playing fram re
. e " Switchi f th
If standard value is not correct, the home position Il i - D ey
¢ ; ; - . N
deVlateS every time tu rnmg on. SeDt the number in the comparing resistor ~ D1 OFF
In addition, when you use it for a long time, it [ ADZ OFF
might be a good way to make revised motion and ||* Emend the'reference valiie of analoe inpu: M 02 O
execute it if needed. |AD1 1§ [ ooy
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Managing the ICS setting

Though it was possible to change the setup of each servo(*) of RED Version by ICS, that setup has to be
done with another software and it has to be removed from control board.

Our new RCB-3J can control the setting of RED Version servo connected.

*KRS-4014 HV and 4013HV work with an ICS2.0 standard.Reading is impossible with this window.

1 Open the option to specify the channel hd HeartToHeart .
for setup by ICS. = rE = 3 (@) {;f;}‘} 5 8
[5, ¥ GRD 4 po§ GED @ - P [0 || & B

IS
Put a check in the channel where setup by ICS is done. v CH1 [~ CHI v CHI7
Due to this process, there would cause no problem even if there is v CH2 [ GHID V¥ CH13
some models which is not for this type W GH3 W CH11 W CH19

v CH4 v CGH12 v CH20
[ CHA v CH13 v CH2
v CHG v CGH14 [ GH22
v CH? v GH15 [ CGH23
v CHE [ CGH1G [ CH24

2 Open the ICS window to set it up. w4 HeartToHeart .J

Turn on RCB-3J again first if the ICS
window opens.

It starts in the ICS mode by turning on
the power again.

Click the "reading" button to read data.

| Servo | Streti.. | Speed] | Streti.. | Speead? | Str

M | Mame | Servo | Stret... | Speedl | Stret... | Speed2 | Stretc.
1 GH1
2 GH2 Pt 4 3 4 3 4
3 GH3 S il 127 aa 127 15
4 CH4
A GHA
G CHG 3 e |
2 GHE Stretch Speed
A setup can be changed here as a setup jjs  cHs SETI [5 (HARD) v |[3 (FASTY ~ |
; P 10 GHID
window opens by clicking each channel. |; & SET2 5 (HARD) 1|3 (FAST! = |
17 CHI? SET3 3FASTY =
Dead band
. Dumping -
When you close ICS window, the power supply of RCB-3J should be put Punch T oW =
in agaln' Reverse |OFF ﬂ
The ICS mode will change to usual servo control mode by the re-injection  [rotection 10 (0 =]
of the power supply. Weakness timer [T (FAST) |
LimiterL 60 ﬂ 3
LimiterR, |60 ﬂ Jj
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Writing scenario

You can play motions continuously by making a scenario and to carry it out.
Demonstration can be done in given time autonomously.

1 Clear the data sheet
Click the right button on the data sheet to open

HEEE O L& A M| o o menu, and you can select all of what is on the
RO 4 e e @ - b b A B M O b data sheet.

EDIT StartUP ] =T |

Feleaze the zelection

Free(all servos)
Copy
Pazte
Conversion

T

Free(fll servas)

e SET Release the selection During the all selecting, Choose the deletion by the right-button
click on object or by pushing the DEL key on key boards.

Copy
Pazte
Converzion

HomePaos

Color ¥

All selec@

When you make the scenario, you will arrange the motions on the data sheet.

This work can't be done to the condition (A motion is being made.) that a position and so on is
arranged onto the data sheet though a motion is arranged to the data sheet when a scenario is made.

So please erase the data sheet once.

2 Open the data table

w4 DataTable

Mo | Mame | Count | Date | Cantrol| «
M1 WaIkEFWD:? 14 1 052? 1723 85535
i i M2 Wialk(BAK 14 10/27 1734 B5535
ot When you click on the data table icon, M3 Wak(Before the disgonal the lef 10 10/27 1735 65535
a data table window like the right figure M4 Walk(Befors the diagonal the rig 10 10/27 1735 B5535
opens. M5 Side step(l) 10 10427 17:36 65835
e ) ) ME  Side step(Rl 10 10/27 1738 B5535
When data aren't indicated, click the reading mg P‘”‘ﬁ% g 18% Hgg ggggg
1 [Figy] :
button of the upper left, and data will come to M3 Getting up(Turning up) 14 10/27 1737 65535
the computer. MI0 Getting upilying upan facs) 12 10/27 17:38 85535
M1 Eow 10 10427 1738 BEGI5
M2 Kickil) 10 10427 1738 B5535
M3 Kick(R 10 10427 17:33 BEGI5
M4 Forward rall 17 10/27 1740 B5535
M5 Backward rol 13 10/27 1740 BEGI5
MI6 Side Gorofll) 12 10427 17:41 B5535
M7 Side CorofFd 12 10427 1741 BEGI5
M2 Pushup 20 10/27 1742 B5535
MG Piercine (R 12 10427 1742 BEGI5
M20  Piercing(L) 12 10/27 1743 B5535
M2 Freemode 2 10/27 1743 BEGI5
M22 i Sy S — B5535
M3 i Sy S BEGI5
M24 i Sy S B5535
M2 i Sy S BEGI5
M26 i Sy S B5535
W27 i Sy S BEGI5
M28 i Sy S B5535
M2 i Sy SR BEGI5
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3 Compose the motion

C A1)

w4 HeartToHeart .J

FEE O @ LS 8
[3 ¥ GRID 4 @05 GED @P - +0 [ @ &

g IO RN N Ny gy

BX]

Mo | Mame | Gount | Date | Control «

10727 1733 i

va DataTable

EDIT No subject | LIST | . M2 alk (BAK 14 10/27 1734 BEEG
o M3 ‘Walk(Before the diagonal the lef 1o 10427 1735 65535

° M4 Walk(Before the diagonal the rig 10 10/27 17:35 Ga635

o M5 Side stepily 10 10/27 1735 Ga535

: ME&  Side step(R} 10 10427 1736 Ga035

° M7 Turnil} a 10427 17:36 Ga635

IE M3 Turn(RD a 10/27 1737 Ga535

M3 Getting up(Turming up! 14 10727 1737 65535

M10 Getting upilving upon face) 12 10/27 17:38 65636

M11 Bow 10 10/27 17:38 Ga535

— Ga035
| Malk <P Drag and drop the motion from the data table opened, and 2553
arrange them onto the data sheet. BE595

Ga635

Nk @a M7 Side Garo(R 12 10/27 1741 65535
MIE Pushup 20 10/27 17:42 5535

An arranged motion can change indication with properties button.

iz |l F

Felease the selaction

Copy
Fazte
Conversion

1 talk (FWDD

—
P Walk (B
L

Colar 3
ialk (B A
L 1

i Revigion

Deletion
All zelection

M1 Wiall (DY

e (e ] T (m| &

h2 Wal,\\%EF'.K) M2 Wallk (EAKY

Choose wiring tool. - .
M2 wialk (BAK) Unless you select other tools, a wiring tool selection

isn't canceled.After click the first motion, please
clicks the tool for next motion.

* Wiring is canceled by the clicking right-button when the wiring
has already started (the condition that red line is indicated).

1 Add start flag on the data sheet.

Put the flags on the objects which you <
want to play first from the tools. M1 Walk (FWD)
* Until you choose other tools, a start flag tool ‘é(
isn't canceled, either. M2 ialk (BAK)

A data sheet could recognize it as a scenario when a motion was arranged to the data seat.
There are only a wiring tool and a start flag except for the motion that you can use for the scenario.
POS and SET and CMP can't be arranged.
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4 Writing the scenario

v4 HeartToHeart .J

FEEm O e 7 L2 a8 8
[ CGRD 4 @y G @® - b B 4 &
DataDle g|
EDIT lLIST ] Data name
|Sam|:||e Scenario I I I
r r r
Contral input r r r
6R53h Reception I I I
Recsptin| r r r
r r r
r r r
Cancel ‘ r r r
MI‘I Walk (P D)
‘17 Double-clicks on the white part of the data sheet to
open data dialog, and input a data name in before
M2 Walk (BAK) writing the scenario.
It is possible to input the control if you use a wireless
control unit.

@ You can write into the board by choosing
a writing tool. _ Writing the data @
The written scenario can be also played,

like the motions. _
aelect the place where the data are written

I ~|

ey ap—
3 --f-- —m-
54 --/f-- —m-

The contents and caution of scenario

The motions are for move the robot connected to RCB-3J, and the scenario has
no information for actual movement, such as the position of the servo.
Scenario just contains the information of the order to play motions.

In other words, the movement should be changed when the contents of the
motion specified by the scenario are changed.

So, you need to make sure that the motion and the content of it is correct, when
you make scenario.

There might be some problem about the movement if there is a mistake in the
motion.

And, when you made a mistake in repetition management (loop), which would be
mentioned in the advanced edition, there is a case which the motion won't

finish.Confirm the movement of each motion when you use the scenario.
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Using instruction function

Usually when you make the motions of robot, you specify the moving place if each servo with
numbers or with slide bars, and connect them to make one motion.

On the other hand, if you use the instruction function, you let the servos of the robot free and
take in the posture of the robot into the servo.

Using a Red Version servo of our company is required to use this function.
(This cannot be used if your servo does not have instruction function)

vd HeartToHeart .J
EeE M 3@ @ 9 & & 8§ [ SYNG |EETE
[S WGRID 4 @05 GED @0 > 40 F0 | & @« 0 O 0

EDIT Mo subject |L15T |

1 Arrange one position on the data sheet.

Il B m
o [ T D o B [ 1 D
CENNF o W o ow ] ] O
o P 1 DI o T
L K _ 0] che I 4 [ o
2 Double-click on the arranged position to open the om0 B[] | ojows LT T 5]
position window. £l P j j j £l Ej j j
a0 [« B loms 4] B 0|
oms P [ 1 Do p [ 1 3]
ois o [« B Mlown o 4] _ O
SPEED [100 [« T O GH22 £ 4BV H & 0V L
—
oo @ oD b

3 Select "The setup of the combination" from the LINK

setup. _ HloHr o [4] _ |
At the same time of the selection, "the setup of the

designated movement" window opens. [ & oWh

ey (O [

L4 Setting of the assiened motion |__||'E|E| dh

cht I <] o | =] cHi? | =] =

cl2 [ ] owmo [ <] ocwe [ =] .

cha [ =] ot [ =] cHI9 - [V ][ehes

o [ =] omz [ =] oo [ =] =4 b LK | |

HE I—Ll GHI I—Ll CHDT I—Ll Settine of the combination

cis | x| o4 [ =] ol [ ]

chr [ =] owms | x| cHz: | =]

cie [ =] cowme [ =] che [ ]

MName | j % Deletion ‘ oK ‘ Cancel ‘

. . hd Setti f th iened moti
Set 'TCH' on the channel to use instruction

I;;J]g\c;telcr);\é A?'t\t]vien dt(k)\\,ev-setup of the designated GHi  [ToH <] o |
This TCH stands for teaching. GH2  |TGH ~| cHIO |
(GH3 GHI1 |
CHe  [PEMES GHIZ |
CHE |21t GHIZ |
GHA _FF‘EE GHI4 |
GHT v CHIR |
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L4 Setting of the assigned motion

Change all the channels which you want to use the function to I = o | =1 omr | =

5 'TCH'_ CHz  [TCH x| cHio | x| cHig | =]
If the combination of the channel for specifying the instruction is |a: — | | =
completed, put the name of the combination in the column for o | =1 omg | =1 onar | =l

the name. cHe | x| cHi4 | x| cHe | =]

. i , cHT | x| cHis | x| cHe | =]

(Here we use a name of 'instruction' as an example.) o | =1 ows | =1 o | =
Then push OK, and close a window. Wwe [ T =] Celtin | Ok | cerel |

UHE | T LHID |

GHa hd GCH16
If you return to the position window, please select the name
6 you specified (‘instruction’ in this example) in the LINK Mame| [TGH] i ~] Dl
setting.

oh I 4] ] ]
L l ] o [ ] o]
oz (4] | o che 0 4] _ O
ol [ ] o] AT O K ] o]
L K _ 0] che I 4 [ o
oo 4] _ olews [ ] ]
cHit [0 [4] | sllowmr P[4 n O
ﬂ CGHZ4 I oz T [4] _ llome B[] ] |
oma [« ] Hlows o [« ] o]
i p— = oma [« ] ok o< ] o
'-'- LIME |Settlng of the combination J h oms —[s] - Mom 0 a =
Setting oethe combination seeep oo [«f ] olfj e »EG) @O
1 LINK [ - |
B o) & 27 i =4 b N
1 [ | | —
When instruction is chosen with LINK, instruction can be SPEED 100 | <] _ [
7 done with the following process.

P i;-4 b4

Once you click the shitter button, the servo
specifying TCH on LINK window become free, and
you can fix the posture.

When you click on the shutter button again, a
present position is taken in, and the channel of
"TCH' changes from FREE to SERVO.

e As even the newly opened position can be chosen if you tried the LINK
selection once, the position using instruction function can be made quickly.

¢ If you make motions using instruction, you cannot teach more than the
movable limitation of the servo.
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