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Safety Precautions

Due to the nature of this product as an assembly kit, consequences, damage, or injury
resulting from the use of this product are the user's responsibility. Please use this
product with that in mind. In order to prevent danger to the user and others, as well as
property damages, the safety precautions listed below must be followed.

A DANGER This sign indicates that "there is imminent danger of death or severe injury."

Work with sufficient space in a physically and emotionally alert and observant state.

= There is danger of death or serious injury by unexpected accidents.
Prohibited

A WARNING This sign indicates that "there is a possibility of death or severe injury."

Keep all parts away from small children. Small parts can cause injury.

Do not break the charger and cable.

Do not damage, modify, bring in close contact with thermal appliances, or use under forced pressure. Continuous use under such conditions can result in fire or
® electric shock. *For repair of cords and cables, please contact our service section. *If the product becomes wet, please consult our service section.

Do not disassemble or modify the servo or board of the finished product.

Prohibited Disassembly and repair, other than those stated in this Instruction, is prohibited. Incorrect disassembly or assembly can cause
malfunctions, fire and/or electric shock. *In case of any malfunction, please contact our service section.

Do not allow the product to become wet or use under high humidity and conditions where dew condensation occurs.

Such conditions may result in malfunction since this product is composed of electronic parts. Such conditions can
also result in electric shock and fire by electrical shorting.

Disconnect the battery connector immediately if any thing abnormal occurs.

*Damage in the robots body. *Foreign objects in the robots body. *Smoke. *Odd smell. *Abnormal heat or warmth. Continued use under such conditions
can result in fire or electric shock. *Should any abnormalities be observed, immediately stop using the product and contact our service section.

Disconnect the power plug from electrical outlets when the charger is not being used.
When plugged to an outlet, a small amount of electricity flows into.

o During operation, always exercise caution and be prepared for unforeseen accidents.
Please always remember that due to the nature of this product as an assembly kit, safety is not guaranteed for the movements

Mandatory resulting from the operation of the product. Please take extra precautions since an injury of the fingertips and fracture of bones
may result when movements of the product greatly differ from what you expect.

Recognize the possibility that components can short circuit.

Short circuit can easily occur since control board terminals are bare. Short circuits can cause the battery,
components, and wiring materials to ignite. Incorrect wiring can also result in similar danger.

& CAUTION This sign indicates that "there is a possibility of injury or material damage".

® Do not operate on an unstable work surface.

The product can lose balance and collapse or fall off causing injury.
Prohibited

For overseas use, local approval or license may be needed. Please check.

In certain areas or countries, legal procedures may be necessary prior to using the product. *Our support does not
apply to the use of this product outside of Japan.

Mandatory When detaching the charger and battery, firmly hold the connectors.
Detachment by holding the cord may cause breaking of wires and a possible short circuit, which can result in electric shock or fire.

battery. To protect valuable environmental resources, used batter-
ies should be recycled, not disposed of as trash.

@ The battery included with this product is a nickel-metal hydride




Preface

Thank you for purchasing the KXR robot assembly Kkit.

The KXR system enables you to create various robots by combining frame parts
with servo motors as a part of the structure. The basic format is provided as a set,
and sample motions are also included, so you can confirm the robot's operations
as soon as it is assembled. Servos and main frame part components are sold as
options, so it is easy to add robots in various formats and also expand the original
robot. If parts wear out or break you can replance only those you need, so repairs
can also be performed inexpensively.

Before beginning to assemble the robot, please closely read through this manual
and the accessory manuals. You may want to print out the manuals to make them
easier to read and reference.

| Caution

cannot be guaranteed. Further, due to the fact that the movements of the assembled product depend in large

part on the method by which it was assembled, we may not be able to provide precise answers to your questions

' Please keep in mind that due to the nature of this product as an assembly kit, the motion of the assembled product
regarding operations.

contains parts and tasks that would be difficult for young children to understand or perform. For those parts and

2 This product is constructed for people of all ages to enjoy a bipedal robot. However, this product is not a toy, and
tasks, parents or teachers should provide assistance.

with a USB port. It is assumed that the user has basic computer skills. Please note that we cannot provide

The assembly and operation of this product requires the use of a personal computer (Windows Vista or 7,8,8.1,10)
answers to general questions or inquiries regarding computers or Windows.

e All company names, trade names, and logo marks that appear in this Instruction are trade marks or registered trade
marks of each respective company.

eThe contents of this Instruction and product are subject to change without notice for improvement or other reasons.

| Preparation

The following items are required for the assembly and operation of this product:

e Personal computer

0OS: Windows Vista, 7, 8, 8.1, 10
CD-ROM drive (for installation) 1 or more USB 2.0 port(s)
% Microsoft. NET Frame work 2.0 is required

eTools
@#0 and #1 screwdriver @ Small blade
#0 #1 @ Nippers
= (E g—@ for cutting parts and board cover
eTape

@ Screw locking adhesive

(moderate strength)
convenient for preventing screws and nuts
from loosening.



Prior to Assembly List of Parts Used (1) KXR-L2G

First, Setting Servo IDs.

No. 03115 Example of ID sticker
No. 03116 (6pcs) application
KRS-3301 ICS

No. 03146 . 1

No. 03147 (6pcs)
KRs-33021Cs X12 @

No. 03103
No. 03104 (6pcs)
No. 03105 (18pcs)

KRS-3304 ICS X6

IFrame Pa rtS *The number of parts used is the maximum number used for each assembly example.

7 N o N
A o |6 € x

No. 02311 No. 0231_3
Lock Ring Cap Lock Ring

xe 2 @ =

No. 02311 ' No. 02311 No. 02313 No. 02313 No. 02313 No. 02313
Body Panel Panel Spacer BT Box Plate BT Side Plate BT Hatch BT Leg Plate

[~]
[o]
[=I©

i Dol

NS H@
Be EeE
|

No. 02309 No. 02309 No. 02306
= Dummy Servo Dummy Servo  Arm supporter
No. 02312 No. 02312 -Upper -Bottom 3300A
Back Pack Cover Back Pack Base
J \_ J

No. 02304 No. 02303 No. 02302 AOD

Upper Arm 3300-20 Upper Arm 3300-26 Upper Arm 3300-38 x3
No. 02157
Small Diameter
Horn B

No. 02304 No. 02303 No. 02302

Bottom Arm 3300-20 Bottom Arm 3300-26 Bottom Arm 3300-38 L )

\_ J

*No. xxxxx is the option part number. Use this number for searches and inquiries.
*There may be more parts included in the set than the number used.



Prior to Assembly List of Parts Used (2) KXR-L2G

lFrame Pa r"l'.S *The number of parts used is the maximum number used for each assembly example.

N\

: ;
N
- omans x2 3 x2 x2
o No. 02308 No. 02308 No. 02308
Joint Base Angle Angle M2.6 - 21Long Nut
Blacket-a Blacket-b

%} x18

No. 02314 No. 02301
Cable Guide X Joint Nut

,%// X3 No.02307  No. 02307 No.02307  No.02307

< Cross Upper Cross Bottom Cross Upper Cross Botoom

_ 8 No. 02305 Arm-28 Arm-28 Frame Frame
,lfl// X Joint Frame b /
|\ 3300B-a ( )
No. 02305 0 n
Joint Frame x3
3300A
No. 02305
Joint Frame No. 02310
33008B-b Sole S-03
\, J \\ J
\
3 o
N
X4 X4
No. 02318
No. 02318 No. 02318 G(:'ipper A
Gripper A-a Gripper A-b Spacer/Bush
\_ J

*No. xxxxx is the option part number. Use this number for searches and inquiries.
*There may be more parts included in the set than the number used.



Prior to Assembly List of Parts Used (2) KXR-L2G

Icable / SCI"EW *The number of parts used is the maximum number used for each assembly example.

! No.02329 Length =60mm X6

x1 —
Length =100mm  : No 02330 Length =120mm X8
No. 02166 No. 02177 :
LV Power Source ZH Conversion Cable | No.02331 Length =160mm X3
Switch Harness = ="
x1 gx x1 ! No.02332 Length =200mm X4
Lengﬂ1=1.;§§§g> | [F
No. 02116 ;
Dual USB Adapter HS Serial Extension Cable ZH Connection Cable 2 A type

® #0 @ #1

x44 x98 x56 x62 x22 x16 x3
No. 02086 No. 02325 No. 02326 No. 02324 No. 02164 No.02176 No. 02083
M2 -4 M2 -6 M2 -8 M2.6-10 2.6-4 M3 -6 M3 -8
Low Head Screw Low Head Screw Low Head Screw BH Screw Flat Head Screw Low Head Low Head
(Bind Head) Horn Screw  Horn Screw

mBoard / Battery / Charger

x1 @USB Charger x 1 | | ®@Battery X 1

BX-32MH (Ni-MH)
or
BX-31LF (Li-Fe)

ROBO Power Cell E type (Ni-MH)
or

ROBO Power Cell F2-850 (Li-Fe)

No.03120
RCB-4mini

mAccessories

@Kit Guidance @®Decal (for KXR) ID Seal for Servo/Cable

*No. xxxxx is the option part number. Use this number for searches and inquiries.
*There may be more parts included in the set than the number used.



Prior to Assembly Accessories

KRS-3300 Series Servo

Servo motors are integrated with gears for raising the output torque and a control board that enables stopping at any angle.
Using servo motors in the robot’s joints makes it easy to send angle commands to the joints and enables multiple motors to be
accurately controlled at the same time. The KRS-3302 ICS servo used in this kit employs half-duplex serial communication, so
operating commands can be sent simultaneously to multiple servos, and this allows cables to be wired using the multi-drop/dai-
sy-chain method (method for connecting servos like a chain of beads). This reduces the number of cables connected to the
control board to make possible a simpler, cleaner layout. You can also easily upgrade to the higher-grade KRS-3304 ICS for
more powerful operating performance.

Main Features *For details, refer to the KRS Servo manual.

eServo characteristics settings can be changed using the ICS manager eSupports high-speed communications up to 1.25 Mbps
eAs a dedicated robot servo, can be mounted using dual axial support e Compact cubic design

eThe higher-grade model is the same shape, so you can easily upgrade for more power

eSpec
mSize: 32.5 x 26 x 26 (mm) mMaximum operating angle: 270° mProper Voltage: DC 6.0-7.4V
KRS-3301 ICS KRS-3302 ICS KRS-3304/3304R2 ICS
m\Weight: 26.4g mWeight: 26.4g mWeight: 33.7g
mTorque: 6.0kg-cm (7.4V) mTorque: 6.7kg-cm (7.4V) mTorque: 13.9kg-cm (7.4V)
mSpeed: 0.14s/60° (7.4V) mSpeed: 0.16s/60° (7.4V) mSpeed: 0.13s/60° (7.4V)
mCommunication standards: ICS3.6 mCommunication standards: ICS3.6 mCommunication standards: ICS3.5 / 3.6(R2)
mGear material: Plastic mGear material: Plastic mGear material: Metal

*For part names, refer to the following page.

RCB-4mini Control Board

The RCB-4mini control board used in this kit has a total of six ports, three
SIO (serial) ports for each of two systems of ICS3.0/3.5/3.6 compliant
devices, and can connect up to 36 ICS3.0/3.5/3.6 devices.

There are also five AD (analog) ports, so gyro/acceleration and other analog
sensors can be used.

High-speed, high-capacity EEPROM has been adopted to make it possible
to run multiple, varied motions."

eSpec
mSize: 35 x 30 x 12 (mm)
mWeight: 7.6 g
minterface: SIO port x6
AD port x5
COM port x1
(ZH Connecter)
mProper Voltage: DC 6.0-12.0V

*Computer software is used to operate the robot’s motions.

*For details, refer to the “Heart to Heart4 User’s Manual.”



Prior to Assembly Accessories

Battery / Charger *The included battery and charger differ with the set.

Do not use the included USB charger (BX-31LF/BX-32MH) from the USB port of a computer.
When charging use a commercially available AC adaptor (1-2A) that supports USB.

Make sure to charge the battery before assembly and before operation.
Read the below content before using the battery.

1. Do not reverse connect/short the battery.
Shorting the terminals causes damage to the battery, which in the worst case may result in the battery emitting
smoke or fire. Hold the terminals firmly when disconnecting the battery. Do not pull on the cables. Never try to
modify the genuine connectors. Continued use may result in the frame or parts becoming scratched, and the outer
insulation of wires may become split. Check the wires periodically to ensure a short circuit does not occur.

2. Do not damage the battery. Do not drop or subject to strong impact.
Do not disassemble or modify.

If the interior of the battery is exposed, gas may leak and ignite. When using the battery, be sure to check that the
outer covering is undamaged, that the battery is fitted securely in the robot body, and that it cannot be damaged
by impact due to falling, etc. before turning the switch on. If the battery appears damaged due to impact or if it
appears unusual in any way, do not use or recharge it.

3. Do not use if the wire insulation is split.
Repeated use may result in the wire insulation becoming damaged and split. Pulling wires across the frame burring
or allowing the battery to fall, etc. with the wires exposed may cause damage to the wires. Check the wires
periodically, as wires exposed through small gaps in the insulation may result in shorting.

4. Do not carry around or store uncovered.
Carrying the battery around in a bag, etc. uncovered may result in metallic objects coming into contact with the
battery causing a short out or damaging the battery resulting in a short out. Furthermore, storing in the wrong
locations may result in items falling on the battery or water being splashed on the battery resulting in a short out.
Always place inside an Li-Fe safety bag when carrying or storing the battery.

5. Use the correct type of charger, and make sure all setting values are
correct. Be careful not to overcharge the battery.

There are various types of chargers available at a wide variety of prices, and such chargers are designed to
charge specific types of batteries. Be sure to use an Li-Fe compatible charger that can provide balanced charging.
Furthermore, the capacity of batteries differs. Be sure to set the charger to the rated voltage of the battery and
the charge current below the capacity of the battery. Repeatedly charging the battery to unnecessarily high
settings may cause damage to the battery or fire. Be extremely careful when charging batteries and do not leave
the battery by itself during charging.

6. Do not use/store in high temperature/humidity.

Do not use or store in a location that is subject to direct sunlight, or in a location that may become hot such as
inside a car or near a heater. Do not use or recharge in locations where it may be splashed with water or where
there is a lot of humidity.

e Remove the battery from the robot when not in use.
If you store or transport the robot with the battery connected and the switch is accidentally turned on, the
servos may be damaged and smoke or fire may result. Always remove the battery when the robot is not in use.

V¥ The following cautions apply when using an Li-Fe battery.

@® Do not use at low voltage. Be careful of over discharging.
When batteries are used for a long period of the time, the capacity may reduce and voltage may drop. The
same occurs with Li-Fe. Using a 6.6v rated battery at lower than 6.0v (*) may damage the battery
causing it to swell. This is known as over discharging. Continued use in this state may result in fire.
*3.0v for 1 cell.

@® Do not use if the battery is swollen.
Swelling is a sign that the battery must not be used any longer. Dispose of the battery in accordance with
the laws and rules in your region.

*Always refer to the battery and charger manuals before use.



Prior to Assembly Servo Motor

Part Name of Servo Motor (KRS-3300 Series)

Upper Side Frame part installation hole
This kit uses M2 screws.

Upper Case
Middle Case

Bottom Case

ZH connector

Whichever it is connected to,
there is no impact on operations.

The top of the shaft has a concave
“origin;” find this position and install
the part.

M3 Screw Hole

This kit uses M3 screws.

Align the protruding position and firmly insert all the way in.
Be careful not to push it in backward.

Bottom Side

Case Screw

Bottom Axis (Free Axis)

2.6 Tapping Screw Hole
This kit uses 2.6 - 4 screws.

LED

The light comes on

when the power is on.
KRS-3301/3302 ICS : Red
KRS-3304 ICS : Blue

Frame parts are labeled “Upper Side” and “Bottom Side” to indicate
the installation direction.




Prior to Assembly Screw Handling

Always use a screwdriver that is right for the screw head.
With this kit, use a #0 screwdriver for M2 screws and #1 screwdriver for M2.6 and larger screws.

“M”refers to millimeter-scale screw thread. Matching metal nuts can be used.

Tightening screws

Vs

&

N

Right
)

]

J
.
—]

Tighten while
applying pressure

- T

=
=
=
=
=
—
=
—

.
=

With multiple screws

Vs

J

Tighten the screw in a vertical
position while applying pressure
on the screw head with the
screwdriver.

&

Tighten
lightly

Tighten
further

=

When using several screws to
secure parts, first tighten each
screw lightly, and then tighten
them further to secure the parts
evenly with equal force.

Tighten screws that
are diagonally aligned

(Example or tightening order)

Further, when using more than
four screws to secure parts avoid
adding uneven pressure to the
parts by alternately tightening
screws that are diagonally
aligned.

If you strip the screw head, remove the screw without applying too much force and

then use a new screw.

*Do not use damaged screws.
If the screw becomes hard to tighten, unscrew it a few revolutions and then tighten

again carefully."

BRemoving and re-tightening

MDPut the screw in vertically
Lightly turn the screw backward before tightening it and check that it goes into

the screw hole cleanly.

@Tighten without applying pressure
Fit the screw in the screw hole and tighten while making sure the screw turns

easily.

*If you tighten the screw while applying too much pressure, the screw hole could
break and prevent the screw from binding properly.
Also, be aware that if the screw becomes hard to turn before it’s all the way in,
it may be going in at an angle.




Prior to Assembly Basic Frame Parts

mJoint Base

Joint parts for connecting the arms and frame, etc. with the servos.
Put on the plastic joint nut and screw to secure.

Plastic joint nuts can be replaced with M2/M2.6 metal nuts.

Front Side (Horn Side) Back Side(Nuts Side)

Make sure the installation
direction is correct.

How to set Joint Nuts Jaint nut screw hole

(MBend the M2.6 end. @Fit into the joint base.

Nt

c) AN

ASS \S.A’(,ml' y
ES ,fh -

Double Joint Base (When installing joint bases)

Cut the M2 end.

Put the top sides together facing each other.
(The nut side faces out)



Prior to Assembly Basic Frame Parts

mArm

This part supports and rotates the servo with two shafts.

The upper shaft and bottom shaft are used as a pair.

Make sure the position of installation bearings and the length

of the arms are correct. Arm-38

Upper Bottom

Arm-26
Upper Bottom

Arm-20
Upper Bottom

Serration
Serration Free

Serration Free

Caution: Cross upper arm-28 is exclusively with
the cross upper frame.

Example : Cross Frame
Bottom

Serration faces the top side.

There are no screw holes for
guiding cables.



KXR-L2G

Prior to Assembly ServoID and Position

Connect servo to servo and servo to RCB-4mini using ZH-ZH connection cable.

RCB-4mini’ s SIO ports (servo connectors) are divided into two systems, SI01-3 and SIO5-7.
Within the same system, changing the port does not impact operations, but be aware that if
the system is incorrect, the robot won’ t function properly. Servo ID stickers are classified
with the symbols O and []. *Always connect ID O to the SIO5-7 system.

The explanations in this manual use the following wiring layout.

*SI0 7 is not used.

| sio 5~7

*SI0 3 is not used.

(sio 1~3)

200 120
(sio2)(si01) o D ~——sios||slo6
200mm 160mm
(2)%em (2|
£ ‘T N
S 120mm 120mm 8
0 . 3
m 60mm 9 ﬂ ﬂl 60mm 3
| ] : e
© )~ N 1 TH ‘ &
@ ﬂ Ll (5) gio0mm g~ |1 &0min: 2L H
_ ® @ X 1 ® ® |-
160mm 5 ® @ ﬁuggm 5:;@:@3 | g 6 160mm
S (6 )10 / il ° 0 6 |
KRS- 2/ | 120mm % g:g % 120mm ) KRS-
3304 ICS s . . 3304 ICS
o KRS- oll®ll % 7 g H
M@ | olilo H 5. )3
|
[ |

60mm
~—Front <Left Leg Side>

60mm
<Right Leg Side> Front— <Front>

Blue Position: KRS-3304 ICS

Putting on Connection Cable Decals

(DRemove the decal.

(@Put the decal around the cabile.

*Leave around 1 cm open near the
terminal so the cable can bend easily.

]
]

Tem

-

*Put the number sticker on the blank decal sticker
or write on it directly as necessary.




Full Body Assembly Procedures KXR-L2G

Procedure0 Setting Servo IDs
Procedure 1 Body Assembly Procedure 2 Arm Assembly

1 Multiuse parts 4 Front Body 1 Gripper
2 Neck/Sholder 5 Backpack 2 Shoulder and Elbow
3 BT Box 3 Attach the Gripper

KXR-L2G

*Reference diagram

Procedure 3 Leg Assembly Procedure 4 Full Assembly

1 Hip Joint 1 Head 4 Right Leg

2 Ankle and Knee 2 Right Arm 5 Left Leg

3 Join 2 Left Arm 6 Electronic
compnents



Setting Servo IDs 1 KXR-L2G

M iSetting{SenvollDs

First, apply ID stickers 1 KRS}%%%}_, @
to the servos. !ﬁ x12

Example of ID sticker application = KRS-3304
"~ xB

@® KO Driver Installation

1. Set the Dual USB adapter HS switch
to ICS mode, connect the Serial
Extension Cable, and then plug it into
the USB port of your personal com-
puter. When connected to the USB LED: RED
port in ICS mode, the Dual USB ICS MODE
Adapter HS LED lights up red.

2. When connected to the Windows PC

for the first time, the “Add New Hard- Dual USB Adapter HS
ware Wizard” will automatically run.

Complete the setup following the KO 1.5m

Driver Installation Manual in the Serial Extension Cable

Manual folder in the KXR folder.

@® Dual USB Adapter HS COM Confirmation

When the Dual USB Adapter HS driver installation is completed, confirm the “COM Port
Number”. This number is important when using the software, so please write it down. The
method of confirming the COM number is included in the KO Driver Installation Manual in
the Manual folder in the KXR folder. Point Operation Tips Caution for Breakage
Confirmation Required.

@® Connection

Connect the servos to the Dual USB Adaptor HS and serial extension cable with ZH
conversion cable.

1.5m
Serial Extension Cable

= )
—[ |— ==
ZH Conversion Cable

Be aware that the cable used for connection differs from the software manual.

Dual USB Adapter HS




Setting Servo IDs 2 KXR-L2G

@® Changing Servo ID Settings

1. Copy the Serial Manager folder in the
KXR folder with the set onto the PC
desktop.

2. Double-click ICS3.5Manager.exe in the SerialManager
copied Serial Manager folder and launch
ICS3.5Serial Manager. |ICS3.5Serial
Manager allows you to change settings ”
for ICS3.5/3.6-spec. servo IDs,
rotational mode and various parameters.

L]

HEHE IC53.5Manager.ex
e

3. Select the COM number confirmed % 1CS3.5 Serial Manager Ver 1.0
above in “Dual USB Adaptor HS COM T
Confirmation.” In the image, COM 1 is RAM
selected, but the COM number differs —
depending on the computer you use, so
always select the confirmed number.

Q@ -

4. Set the speed for servo communica- % 1C53.5 Serial Manager Ver 1.0
tlong. If you select. Auto, _|t will auto- Sl AT
matically connect in line with the com- RAM
munication speed.

ID

When the communication speed is arich,

selected (KRS-3302 ICS at factory BooOml ahie
shipment is 115200) and the
“Connect” button changes to
“Disconnect,” the process is complete.

# IC53.5 Senal Manager Ver 1.0.(

When the connection is complete, the 7l ANT
IDs will automatically switch based on RAM
the servos. > D
The O and [J mark on the ID sticker is

shi'e

unrelated to the ID, so confirm only the
number.

=ne—




Setting Servo IDs 3 KXR-L2G

B. Select the set ID number from the “ID”

RAM
pull-down menu. ® i B 2 | (e
0 A
2 g
Bt ;
g FREE
i
7
S :
6. Press the “Write” button on the “ID” o

menu and write the ID onto the servo.

I 1 " | %ﬁl‘l ERiE

If successful, “ID: Write Complete” will
be displayed in the lower-left box.

If it fails, “Communication Failed” will be LA \
displayed, so confirm the procedures B o ==aanT
and press the “Write” button again. In
particular, be sure that Dual USB Adap- et §
tor HS is in “Serial Mode.”
P | BEEH
7. Just to be sure, confirm the ID. When RAM

you press the “Acquire” button, the In ‘s [mE
written ID will be displayed in the R
pull-down menu.
Confirm that “ID: Acquire Complete” is

LA, L

displayed in the lower-left, and confirm
that the correct ID is displayed in the ] ID: 85T
pull-down menu.

The above is the method for changing “Servo ID” settings. When all of the processes
are completed, always remove the Dual USB Adaptor HS from the PC after closing the
software.

*This process is only for changing settings, so communications use the PC’ s bus
power, but when confirming operations, connect the battery. Refer to the manual
included with Servo Manager for information on the connection method and necessary
cable types.



Body Assembly 1 Multiuse Parts KXR-L2G

B Assemble all the multiuse parts.

ODummy servo-Upper x2 OM2—6 x2 Dummy servo : 2 (Head / Neck / Hand)

ODummy Servo-Bottom x2 OM2 —8 x8
(OdJoint Base x24
OdJoint Nut x24

(First assemble 22 sets.)

Dummy servo-Upper

@Attach Joint nut to Joint base.

Joint base A : 17 (Body / Arm / Leg)

Joint nut screw holes

Joint base B: 2 (Wrist) Joint base C: 1 (Neck)

1. Ccut 4 M2 parts. 1. Cut2 M2.6 parts. 2.

@ [© K
|

Use the cut M2.6 parts to attach the backpack cover.
Store these together with the backpack.

Double joint base: 2 (Leg)

1. cut all. 2. Secure two joint bases with screws.

Align the top sides facing each other. w
(The nut side faces out)




Body Assembly 1 Multiuse Parts KXR-L2G

B Assemble all the multiuse parts.

(OdJoint Frame 3300A x4 OM26—10 x4
OdJoint Frame 3300B-a x2
(OdJoint Frame 3300B-b x2
OdJoint Base A x4
(Assembled)

Joint base +Frame A: 2 (Arm)

@- 1 .Attach the Joint Frame 3300A. @-E_Attach the otherside.

Joint base A

M2.6—10

Joint frame 3300A

Joint frame 3300A

@

Joint base +Frame B: 2 (Wrist)

@- 1 Attach the Joint Frame 3300B-a. @-E_At‘tach the Joint Frame 3300B-b,

Joint Frame 3300B-a

M2.6—10

Joint base A _
Joint Frame 300B-b



Body Assembly 2 Neck

KXR-L2G

B Assemble the neck servo unit

ODummy servo x1 OHorn B x1 Neck dummy servo unit
(Assembled) N

OArm supporter 3300A x1 8”2 6 E 1X5|' X1 .

OdJoint Base B x1 )
(Assembled) UuU

M2—6

The upper shaft
faces up.

Dummy servo

Joint base B for neck

* Joint nuts with cut M2.6 parts are used in
body assembly 1.

Points on Attaching to Upper Shaft

Align with the servo
A origin mark.

When the origin deviates with the
diagram position, lightly insert the
arm and rotate to adjust the position.
Attach it straight toward the A line.




Body Assembly 2 Right Shoulder xgr.L2c

B Assemble the right shoulder servo unit.

Assemble part Assembly parts completed
O

Right shoulder servo unit

OServo (ID 1) OM2 —6 x4
OM2.6—10 x4

OArm supporter 3300A x2
(OdJoint base A x2
(Assembled)

D ©)
@

Arm supporter 3300A

@ Detach case screws. @

Case screw
x4

y 4
©)
&

U




Body Assembly 2 Left Shoulder KXR-L2G

B Assemble the left shoulder servo unit.

Assemble part Assembly parts completed

OServo (ID 1) OM2—6 x4
OM2.6—10 x4

OArm supporter 3300A x2
OdJoint base A x2
(Assembled)
0 o :U,Q

Left shoulder servo unit

0“ The top faces out

S
N

Upper shaft Mi -6

by ’, > "
Arm supporter SSON

@ Detach case screws. @

Case screw

M2.6—10 Arm supporter 3300A




Body Assembly 3 BT Box KXR-L2G

B Assemble by wiring through the BT (Battery) box.

Assemble part Assembly parts completed

(OBT Box plate x2 OM2 —6 x8 BT it
¢ Ry IR
OBT Side plate x2 (OZH connection cable 2

OBT Hatch x2 120mm  x1
200mm x3
ODecale U
B o

@ Wire two ZH connection cables of 200 mm and 120 mm to the BT box plate.

@- 1 . @-2 Pull the cable to the length indicated below.

200mm
M2 —6
x4

¥

am

S~ BT Box plate

@-3_ Wire the cable with the hook gap in a
vertical position and store under the hook.

BT Side plate x2

* Make sure the direction
of the BT side plate is correct.

ZH-ZH Connection cable



Body Assembly 3 BT Box KXR-L2G

@-4_Secure with tape, etc. so it doesn't come out easily. @-5 .Apply the decal to the cable.

200mm

* Push firmly. 120mm

|;| Left arm
(S105)

BT Box plate

* As seen upside down * As seen from the top

(The diagram is only of the BT box plate so that it is easy to view.)

@ Wire two 200 mm ZH-ZH connection cables to the other BT box plate.

@- T .Pull the cable to the length indicated below. @-E_Secure with tape, etc. so it doesn't come out easily.

<0,
W % Push firmly. 200mm

BT Box plate

* As seen from the side:

When complete, this is on the bottom. * As seen upside down

@'S.Apply the decal to the cable. @-4 Assemble by wiring through
200mm |I‘_| [] 200mm the BT box.
L ft Ieg Hight Ieg Eoomm (Wired cable)
e
(sloe) (SI02) (>8I0 6

sio 2
(Right leg)

BT Box plate

Right leg

* As seen from the bottom 200mm Ig_c%f;,tmleg



Body Assembly 3 BT Box KXR-L2G

Attach the plate on the opposite side so
that it sandwiches the two BT hatch plates.

BT Box

BT Box plate . .
@ Hinge positions

*If installation proves difficult, try temporarily securing
the BT box plate and inserting one BT hatch at a time.

Opening/closing hatch

Both sides open the same way.

Push and slide.




Body Assembly 4 Front Body KXR-L2G

B Assemble the body parts on the front side.

Assemble part Assembly parts completed

OBT Leg plate x1 OM2 —8 x20 O Front body

822%&%’;%;1“ (OZH Connection cable 2
: 160mm x1
OLock ring x1 200mm x1 H'H

(OLock ring cap x1

OdJoint base A x2
(Assembled)
)

BB

M2-—8

Rotate until it
clicks into place.

BT Leg plate

Joint base A x2

* Assemble by wiring through the BT Leg pate.

About the lock portion for the BT box and body parts
MAlign the notch and protrusion, and attach. (®Rotate until it clicks into place.
@BT Box side

@Body part top side
@®Leg plate @Lock ring @Back pack




Body Assembly 4 Front Body KXR-L2G

Body panel

Lock ring

o * Rotate until it clicks into place.
*The BT leg plate is on the bottom $ide. Lock ring cap

* The four cables go on the rear side.

B Attach the servo units for both shoulders and the neck.

@ @

Right shoulder

*Whichever connector is used, it has no effect on operations,
but be sure the cable is not overlapped or pinched.

*\When combined, connect to the right arm.
Put it on the outer side of the body.



Body Assembly 4 Front Body KXR-L2G

@ @ Left shoulder
NI/ B

* Whichever connector is used, it has no effect on operations,
but be sure the cable is not overlapped or pinched.

Left shoulder

Right Shoulder

Right Shoulder
: \:) /Y

* When combined, connect to the left arm.
Put it on the outer side of the body.

@ Dummy servo unit:Neck

Front body
Right Shoulder

To the
Right arm

leftarm




Body Assembly 5 Backpack KXR-L2G

B Attach the back side body panel and backpack.

Assemble part Assembly parts completed

(OBackpack base x1 OM2—6 x2

OBackpack cover x1 OM2—8 x12 O
OBody panel x1 OM2.6 — 10 x3
(OPanel spacer x1
(OdJoint base A x1 OM2.6 Nut x2
(Assembled) (Already cut in
"Body Assemby 1")
A 4Y

*When it won't go in easily,

Joint base A Body panel slightly lift the neck unit.

Backpack base

* Rotate until it clicks into place.

=2 HIH HUfHEUH

* Assemble by wiring through
the Bacpack base.




KXR-L2G

Body Assembly 5 Backpack

Backpack cover

The screw side (facing out) is the side with bevelling

around the holes.

M2.6 Nut

Use the M2.6 part of joint nuts cut when making the neck.

\

,\l

.~ e =
)




KXR-L2G

B Assemble the neck servo unit

BT T T

OServo(ID9) x2 OHorn B x2 Gripper
OJoint frame 3300A x4 OFree horn C x6 O ‘
(OGripper A-a x4 OM2—4 x32

OGripper A-b x4 OM2—6 x6

OBush x4 OM2—8 x8

(OJoint Base A x4 (Assembled) OM3—6 x2
(OdJoint Base B x2 (Assembled) O28—4 x2
(OdJoint Base + Frame B

x2 (Assembled)

Fla Lol
Assemble 2 sets.
@Detach case screw. @

Case screw i

(OSpacer x4 OM2.6—10 x12 U U
o

Joint base
+ Frame B

@l /

Points on Attaching to Upper Shaft

A Align with the servo

origin mark.
1

When the origin deviates with the
diagram position, lightly insert the
arm and rotate to adjust the position.
Attach it straight toward the A line.




KXR-L2G

@- 1 .Attach the eripper A-a. <Installation Angle Reference Diagram>
M3 —6
M2—4 %
x4
Q

Il

Gripper A-a

<Installation Angle Reference Diagram> @
@- '| JAttach the free horn C and joint base A

©) to the gripper A-b.
&, '
0D ® Gripper A-b M2-—-4

g Free horn C 73 s

Joint base A

Parallel




KXR-L2G

@-E_Attach the Gripper A-b to the Bottom shaft. @-B_Detach the Case screw.

Case screw

/

@-4_Attach the Free horn C. @-S_Attach the Gripper A-a to the Joint base A.

£
Bush / Gripper A-a
Free horn C @ s

00 S QO
Spacer {@s) Case screw
Ym




O
q
=
i
>
¥

Joint frame 3300A

Joint frame 3300A

Gripper




Right Arm Assembly 1 Shoulder and Elbow  kXR-L2G

B Assemble the shoulder and elbow.

OServo(ID 2, ID 3) 8”2 5 6 1)c()3 5 Right arm : Shoulder and elbow
OUpper arm 3300-26 x2 O02B6—4 xI X

OBottom arm 3300-26 x1 OM3—6 x2

(OCable guide X x1

(OJoint Base + Frame A x1 ()ZH Connection

(Assembled) cable 2 120mm
x1
800 aujes
@Detach the case screw. @

Case screw

Upper shaft

Upper arm 3300-38
Installation Points

* Confirm the servo origin
and attach it straight.

% Upper arm
3300-26



Right Arm Assembly1 Shoulder and Elbow  kxR-L2G

@ ®

Upper shaft Upper shaft

Upper arm
3300-26

Bottom arm
3300-38 §

Right arm
Shoulder and elbow

120mm
Cable guide X




Right Arm Assembly 2 Attach the Gripper  kxR-L2G

B Attach the gripper.

OGripper x1 OM2—6 x2 O Right Arm B
(Assembled) 7
(OZH Connection AR
Cable 2 60mm | | )
x1 U U
o

Sz ==,

@Detach the case screws. @

Case screw
x2




Left Arm Assembly 1 Shoulder and Elbow  kxR-L2G

B Assemble the shoulder and elbow.

OServo(ID 2, 1D 3) OM2—6 x3 O Left arm : Shoulder and elbow
OUpper arm 3300-26 x2 82%6_2 121 X

OBottom arm 3300-26 x1 OM3—6 x2

(OCable guide X x1

(OdJoint Base + Frame A x1

L U
(OZH Connection
(Assembled) cable 2 120mm D

X1
00 Uy
@Detach the case screw. @

Case screw

Bottom shaft

Upper arm 3300-38
Installation Points

* Confirm the servo origin
and attach it straight.

M3 — 6
% Upper arm

3300-26




Left Arm Assembly 1 Shoulder and Elbow  kxR-L2G

Upper shaft Upper shaft

Upper arm
3300-26

Bottom arm
3300-26

@ Left arm
Shoulder and elbow

Cable guide X




Right Arm Assembly 2 Attach the Gripper  kxRr-L2G

B Attach the gripper.

OGripper x1 OM2—6 x1 @) Left Arm

(Assembled)
(OZH Connection
Cable 2 60mm

x1

oo

®Detach the case screw. @

Case screw

-




Right Leg Assembly 1 Hip Joint KXR-L2G

HBRight leg: Assemble the hip joint cross frame.

Assemble part Assembly parts completed

OServo (ID4. ID5) OM2.6—10 x2 Rizht le : Hib loint
OCross upper frame x1 8%2 - g Xg @) g 77 P
(OCross bottom frame x1 2.6 ~ 2 X1
(OCross upper arm-28 x1 . X

Upper arm 3300-38 x1 )
8Bg$tom arm 3300-38 x1 (OZH connection cable 2
ODouble joint base x1 Gggm x1

(Assembled) 160mm x1

[ e J e ]

00

Always attach the cross upper frame after feeding the cable through. Make sure it is oriented so
that the 160 mm cable comes out the outer side of the leg. Ensure that there is no twisting or
pinching that would put excessive force on the cable.

@Wire the cable to the cross upper @
frame and attach to the servo.

*to the
bottom side.

Cross upper arm-28

Cross upper frame

* Confirm the servo origin

160mm 60mm and attach it straight.
(3)- 1 .Detach case screws. (3)-2.Attach as shown in the diagram.

Tighten the temporary screws.
Case screw

/
.

2o/




Right Leg Assembly 1 Hip Joint KXR-L2G

“ Close the servo while pulling lightly on the cable (make sure the 60 mm cable is not too tight).
Whichever connector is used, it has no effect on operations, but be sure the cable is not overlapped or pinched.

®-3. ®-4.

Case screw

* Attach it to the
upper side.
Double joint base

Upper arm 3300A-38

Oo o Attach as shown in the
diagram.

Right leg :
Hip joint




Right Leg Assembly 2 Ankle and Knee KXR-L2G

Bl Assemble the right ankle and right knee.

Assemble part Assembly parts completed
@

OServo (ID6. ID7. ID8) OM2.6—10 x2 Right leg : Ankle and knee

OCross upper frame x1 OM2—6 x10

OCross bottom frame x1 OM3—6 x2

(OCross upper arm-28 x1 026—4 x1

OUpper arm 3300-38 x1 OM2.6 —21 Nut x1
OBottom arm 3300-38 x1 (OZH Connection cable 2
OAngle bracket-a  x1 60mm x1

OAngle bracket -b  x1 120mm x1

oo

00

Always attach the cross upper frame after feeding the cable through. Make sure it is oriented so
that the 120 mm cable comes out the outer side of the leg. Ensure that there is no twisting or
pinching that would put excessive force on the cable.

@Wire the cable to the cross upper @
frame and attach to the servo.

*Whichever one
is fine. M2 -6

Cross upper frame \ \ ' * Confirm the servo origin
120mm 60mm and attach it straight.

@- 1 .Detach case screws. @-E_Attach as shown in the diagram. 0
Turn it upside down. Tighten the temporary screws.

Case screw




Right Leg Assembly 2 Ankle and Knee KXR-L2G

“ Close the servo while pulling lightly on the cable (make sure the 60 mm cable is not too tight).
Whichever connector is used, it has no effect on operations, but be sure the cable is not overlapped or pinched.

®-3. ®-4.

Case screw

a Tighten screws.

@ ®
®-1.

Angle bracket -a Angle bracket -b

Case screw
x2
Q_.
| % ;
M2.6 —21
Nut

Bottom cross frame ]

(5)-2.Detach case screws. ®-3.

Case screw

x2 P

QU
-\
B
&
A

Assembled Angle bracket




Right Leg Assembly 2 Ankle and Knee KXR-L2G

B Assemble the right ankle and right knee.

Upper arm 3300A-38

o 1
8 o
[[ﬁ ‘oOo

Attach as shown in the
diagram.

Right leg : Ankle and knee

Bottom arm 3300A-38




Right Leg Assembly 3 Joining KXR-L2G

M Join the right leg.

Assemble part Assembly parts completed

OUpper arm 3300-20 x1 OM2.6—10 x4
OBottom arm 3300-20 x1 OM2—8 x4
(OCross Bottom arm -28 x1 OM2—6 x5
(OSole SO3 x1 OM3—6 x1
(OCable guide X x5 O26—4 x2
Odoint base A (Assembled) x1

0000 Il

M2.6—10

* Confirm the servo origin
and attach it straight.

Upper arm 3300A-20

@ @ @ Feed through the
outer side of the leg.
e(@) ¢ ¢
I
Bottom arm 3300A-20 0
M2.6 — 10 E 160mm
'X i a— Sl L0) NI
o ’ Y @) 3 ¢

;) T 0 0 0

‘ 0000
2%4 @ 120mm

*x Make sure the cable does not twist or overlap.
Connect 160 mm to the upper side connector
and 120 mm to lower side connector.



Right Leg Assembly 3 Joining KXR-L2G

B Assemble the sole and cable guide.

Bottom side

Outer side
ofleg ~

Joint base (A) Outer side
of leg

*Move each joint and confirm that the cable is
not stretched and that excessive force is not
applied.

A
Right leg
]
l Cable guide X
® x5
® Y,
® olkS




Left Leg Assembly 1 Hip Joint KXR-L2G

HLeft leg: Assemble the hip joint cross frame.

Assemble part Assembly parts completed
O

OServo (ID4. ID5) OM26—10 x2
OM2—6 x8

OCross upper frame x1
OCross bottom frame x1 8,'\2"2 :i X?
(OCross upper arm-28 x1 - X

Upper arm 3300-38 x1 )
8b330m arm 3300-38 x1 (OZH connection cable 2
ODouble joint base x1 ?ggm x1 :

(Assembled) mm X .

== o)) %k Same as the right

Bm A — 0 Ieg_exceptforthe
wiring.

Always attach the cross upper frame after feeding the cable through. Make sure it is oriented so
that the 160 mm cable comes out the outer side of the leg. Ensure that there is no twisting or
pinching that would put excessive force on the cable.

@Wire the cable to the cross upper @
frame and attach to the servo.

Cross upper frame
M2 —6

*to the
bottom side.

Cross upper arm-28

@
80m 160mm * Confirm the servo origin
and attach it straight.

@- | .Detach case screws. @-E_Attach as shown in the diagram. 0

Tighten the temporary screws.

Case screw




Left Leg Assembly 1 Hip Joint KXR-L2G

Close the servo while pulling lightly on the cable (make sure the 60 mm cable is not too tight).
Whichever connector is used, it has no effect on operations, but be sure the cable is not overlapped or pinched.

®-3. ®-4.

Case screw

* While pulling lightly,
* Close the servo. o Tighten screws.

Case screws
x2

/

* Attach it to the

upper side.
Double joint base
Cross bottom frame pr—— Upper arm 3300A-38
@ OoJp Attach as shown in the
b ol O diagram.
e
eoe

Left leg :
Hip joint




Left Leg Assembly 2 Ankle and Knee KXR-L2G

Bl Assemble the left ankle and left knee.

Assemble part Assembly parts completed

(OSservo (ID6. ID7. ID8) OM26—10 x2 O Left leg : Ankle and knee
OCross upper frame x1 OM2—6 x10 ‘

(OCross bottom frame x1
(OCross upper arm-28 x1
OUpper arm 3300-38 x1

OM3—6 x2
O26—4 xI1
OM2.6 —21 Nut x1

OBottom arm 3300-38 x|1
OAngle bracket-a x1
OAngle bracket -b  x1

Always attach the cross upper frame after feeding the cable through. Make sure it is oriented so
that the 120 mm cable comes out the outer side of the leg. Ensure that there is no twisting or
pinching that would put excessive force on the cable.

@ |

(OZH Connection cable 2
B60mm x1
120mm  x1 *Same as the right
4 leg except for the

wiring.

H B

@Wire the cable to the cross upper
frame and attach to the servo.

*Whichever one
is fine.

Cross upper frame * Confirm the servo origin

and attach it straight.

)\

120mm

@ (3)- ] .Detach case screws.

@-2 JAttach as shown in the diagram.

Tighten the temporary screws.

Turn it upside down.

Case screw




Left Leg Assembly 2 Ankle andKnee  KkxR-L2G

Close the servo while pulling lightly on the cable (make sure the 60 mm cable is not too tight).
Whichever connector is used, it has no effect on operations, but be sure the cable is not overlapped or pinched.

®-3. ®-4.

Case screw

L]
.
v,

.
.
‘e

* While pulling lightly,

* Close the servo.
0 Tighten screws.

@ ®@-1 .

Angle bracket -a Angle bracket -b

Case screw
x2

/

A,/
/ e

Case screw @
- ><

Assembled Angle bracket




Left Leg Assembly 2 Ankle andKnee  KkxR-L2G

Bl Assemble the left ankle and left knee.

Upper arm 3300A-38

oy 9
O | 9
ﬂq ‘OO

Attach as shown in the
diagram.

Turn it upside down.

Left leg : Ankle and knee

Bottom arm 3300A-38




Left Leg Assembly 3 Joining KXR-L2G

M Join the left leg.

OUpper arm 3300-20 x1 OM2.6—10 x4 0O Left leg
OBottom arm 3300-20 x1 OM2—8 x4 .
(OCross Bottom arm -28 x1 OM2—6 x5

(OSole SO03 x1 OM3—6 xI1

(OCable guide X x5 O26B6—4 x2

(OdJoint base A (Assembled) x1

0000 an

* Confirm the servo origin
and attach it straight.

"
Upper arm 3300A-20 E

@ , @ Feed through the

outer side of the leg.

Bottom arm 3300A-20

M2.6—10

*Make sure the cable does not twist or overlap.
Connect 160 mm to the upper side connector
and 120 mm to lower side connector.



Left Leg Assembly 3 Joining KXR-L2G

Bl Assemble the sole and cable guide.

et
L]
=
V)
(o))
|
(@]

i i’ Bottom side
t

Top side
Outer side

Sole SO3 Lsgsél;?qﬂ

Inner side
of leg

@ *Move each joint and confirm that the cable is
not stretched and that excessive force is not
applied.

Cross bottom arm -28

= Cable guide X
x5




Parts Combination 1 Head KXR-L2G

B Attach the head to the body.

ODummy Servo x1 OM2.6—10 x2
(Assembled) OM2—4 x4

(OJoint base x1 OM2—6 x4

(OdJdoint Nut x1 OM3 —8 x1

(OdJoint frame 3300B-a x1

(OdJoint frame 3300B-b x1

ble part
®

Parts combination :
Head

U

Joint Nut

@-1.

Joint frame 3300B-b




KXR-L2G

Head

1
e
9o
i
O
=
e
S
o
(&)
()]
)
-
O
a B

Installation direction

Bottom—

Dummy servg

Head




Parts Combination 2 Right Arm KXR-L2G

B Attach the right arm to the body.

Assemble part Assembly parts completed

OHorn B x1 OM2.6-10 x2 O Parts combination :
OdJoint base x1 OM2 -4 x4 Right arm

OdJoint Nut x1 OM2 -6 x1
(OBottom arm 3300-26 x1 OM3 -8 x1
(OCable guide X x1 026 -4 x1

Points on Attaching to Upper Shaft

Align with the servo
A origin mark.

When the origin deviates with the
diagram position, lightly insert the
arm and rotate to adjust the position.
Attach it straight toward the A line.

@Attach the right shoulder joint.

* Attach at a 45-degree angle in

line with the support 2 mark. Joint base

Joint Nut

N > 7
M2-4  M3-8

*It would be helpful to use a paint marker pen, s Use M3-8. Make sure the screw length is correct.
etc. to mark the front of the joint so that it is

easy to find the origin even if the joint rotates
before attaching the arm. (The nut M2 part
can also be cut and marked.)



Parts Combination 2 Right Arm KXR-L2G

Bottom arm 3300-26

stretch or coil within the range

@ Confirm that the cable does not
of motion of the shoulder.

wmnm
Ll
R
.
.
o
-

0“ O
© (o)
270
............ © degree
Cable guide X &
T R
M2 —6 0 @
[ R
O$ON
O 7

Right arm




Parts Combination 3 Left Arm KXR-L2G

B Attach the left arm to the body the same as the right arm.

Assemble part Assembly parts completed

OHorn B x1 OM2.6-10 x2 0O Parts combination :
OdJoint base x1 OM2 -4 x4 Left arm
(Odoint Nut x1 OM2 -6 x1 \
OBottom arm 3300-26 x1 OM3-8 x1 | O 2 g
(OCable guide X x1 026 -4 x1 U N 0’

[ e J e ]

Points on Attaching to Upper Shaft

Align with the servo
A origin mark.

When the origin deviates with the
diagram position, lightly insert the
arm and rotate to adjust the position.
Attach it straight toward the A line.

* Attach at a 45-degree angle in

line with the support 2 mark. Joint base

-

Front
direction

Joint Nut

* |t would be helpful to use a paint marker pen,
etc. to mark the front of the joint so that it is
easy to find the origin even if the joint rotates
before attaching the arm. (The nut M2 part
can also be cut and marked.)

* Use M3-8. Make sure the screw length is correct.



Parts Combination 3 Left Arm

M2.6—10

Left arm

stretch or coil within the range

Confirm that the cable does not
of motion of the shoulder.

270
degree

86 =

g




Parts Combination 4 RightLeg

B Attach the right leg.

@)

Parts combination :

(OCross bottom arm -28 x1 OM2.6 -10 x2
(OCable guide X x1 OM2 -6 x1
0O2.6 -4 x1 U

Q % \ | w Q M26

Move the leg and confirm that the
cable is not stretched or coiled.




Parts Combination 5 LeftLeg KXR-L2G

B Attach the left leg.

Parts combination :

Left leg
L AR G
U T [ G File e,
D\ 3
(i
)

(OCross bottom arm -28 x1 OM2.6 -10 x2
(OCable guide X x1 OM2 -6 x1 U

Assemble part Assembly parts completed
@]

02.6 4 x1

2\, — T TRt (Le

AN :/-!M'II/I/N/I- = ‘ 4, ©)

Move the leg and confirm that the
cable is not stretched or coiled.




Parts Combination 6 Backpack KXR-L2G

Bl Attach the electronic components to the backpack and connect.

Assemble part Assembly parts completed
@)

ORCB-4mini x1 OM2—6 x4 Backpack

OLV Power Source Switch Harness x1 (O2.6 —4 x6
(OZH Connection cable x1 UBU

o0

Confirm the electronic components for mounting.
These three points are common to the KXR series.

RCB-4mini ZH Conversion Cable

Conversion cable for connecting serial extension

Th ntrol rd for transferring motion
e control board for transferring motio cable connected with the PC and the RCB-4mini's

data from the PC and moving the robot.

COM port.
ZH type-3PIN x12 Servo connecter
To Servo etc. To Serial Extension Cable (PC)
ZH type-3PIN
To COM port

LV Power Source Switch Harness

The white circle side is power VYH type-2PIN
ON. The power is normally To RCB-4mini

OFF unless the robot is being
operated.

VH type-2PIN
To power switch

VH type-2PIN
To Battery

What are VH/ZH connectors?

These are the parts numbers of connector products from Japan Solderless Terminal (JST).
With our company's products, VH is used for the main power and ZH or XH for serial
communications.

Be aware that even with the same type of connector, if the connection is wrong, it
will cause a malfunction.




Parts Combination 6 Backpack KXR-L2G

(MAttach the electronic components. M-1. Attach RCB-4mini

COM port

ONGE

* When inserting the
connector, make sure @
the direction is correct. — =

%

Attach so that the
white wire comes up.

To COM port

at RCB-4mini 5
\ y L )
M-2. Attach ZH Conversion cable (D-3. Attach LV Power Source Switch Harness




Parts Combination 6 Backpack KXR-L2G

@Connect wire.
White: SIO port Green: AD port

Servo/receiver, etc. Sensor, etc.
© Byl W ©
U
. 200mm Ma~at War~om o 200mm
Right leg —\ o7 FEE / ——— || Left leg

IRIRI
I? HADT {
Right arm @ _=0omm / | 1 3 \ —=mn Left arm

I O

Power Blue: COM port
LV Power Source Switch Harness ZH Conversion cable (PC)

_[:1:
==
=

:
E
fi

T —13
= =

*\\When inserting the connector, make sure h
the direction is correct.

ZH type-3PIN

\\\\ Be careful of the protruding direction and do not
force it in.

Ty Be sure to confirm the lock/guide direction and
that it is not connected backward.
VH type-2PIN ZH Conversion cable

LV Power Source Switch Harness

- J

B Cover lock

When operating the robot, lock the cover
with 2.6-4 screws so that it does not
unexpectedly open and shut.




Complete KXR-L2G

B Assembly completed !

The following will explain how to mount the battery
and run motions.




Battery Mounting

B Mount the battery.

Before installation, check to be sure the power switch is OFF.
Do not turn the power switch ON until connecting to the PC.

Always read through the battery and charger manuals before use. Also, if using an LiFe
battery, to prevent damage from over discharge, be sure to read about “Motion when voltage
reduced (voltage check function on HTH4)” after the instructions for running motions.

(D-1.Push down lightly on the hatch clasp and slide it. ®@Put in the battery in the direction of the photo
so the connector goes in first.

*Do not force the battery in. Check to see if it's
catching on a cable.

(®Close both sides of the hatch to complete

: *It can be connected simply the process.

by holding down the conne-
ctor in the box with the
battery.

*Be sure the polarity is corr-
ect. Connect cables of the
same color so that the clas-
ps join.




Connection with PC 1

In the following, adjustments are made to the robot using a computer. When all the processes are
completed, the robot will begin to walk. Conduct the processes by following the procedures below.

V¥ Process procedures

Connecting with PC

B Install KO Driver
Connect the Dual USB adaptor HS to the PC

B Install the HTH4 (HeartToHeart4) motion creation software
Connect the robot to the PC

B Turn on the robot

Run motion

B Adjust the trim

Adjust the posture for bilateral symmetry with the robot in the upright position.
B Run the sample motion

Enable the low voltage motion setting to prevent over discharge, and run the motion.

EIKO]Driverlinstallation

KO Diriver is driver software that enables Windows OS to recognize Kondo Kagaku's USB adaptor.
This allows the servos and robot to communicate with the PC via a USB connection.

If KO driver has already been installed, it does not need to be installed again.

1. Set the Dual USB adapter HS switch to Serial mode, connect the Black-and-White Extension
Cable, and then plug it into theUSB port of your personal computer.When connected to the USB
port in ICS mode, the Dual USB Adapter HS
LED lights Green.

2. When connected to the Windows PC for the
first time, the “Add New Hardware Wizard” will
automatically run. Complete the setup following \ )
the KO Driver Installation Manual in the USB LED : GREEN
folder in the included CD-ROM.

Serial mode

@® Dual USB Adapter HS COM Confirmation

When the Dual USB Adapter HS driver installation is completed, confirm the “COM Port
Number” .This number is important when using the software, so please write it down. The method of
confirming the COM number is included in the KO Driver Installation Manual in the USB folder in the
included CD-ROM. Point Operation Tips Caution for Breakage Confirmation Required.



Connection with PC 2

H}InstalllHeartToHeanrt4

HTH4 (HeartToHeart4) is used to adjust the robot. The software is exclusively for RCB-4HV/RCB-4mini
(referred to as “RCB-4" below) and has been designed to make it easy for anyone to control the robot.
Using this software allows you to make full use of the functions needed to freely operate the robot,
including the neutral position check (checks that parts have been assembled correctly with the servos
in the origin (neutral) position), basic positioning adjustment (trim adjustment), motion creation, sensor
settings, etc.

1. Software Installation

To install the software, double-click the "setup.exe" in the HeartToHeart4 folder in the KXR folder to
automatically run the setup program. Continue the installation process as instructed by the setup pro-
gram.

2. Software Activation

After completing the software installation, click the “HeartToHeart4” icon in the Windows Start Menu
or on the Desktop to run the software.

When running HeartToHeart4 for the first time, a HeartToHeart4 folder is created in the My Document
folder of your personal computer. Project files created must be saved in the “Projects" sub-folder in
this folder.

3. Connecting Dual USB Adapter HS to the Robot

Connect the Serial Extension Cable to the Dual USB Adapter HS, and connect the other end to the
port connector at the top of the KXR backpack.

1.5m
Serial Extension Cable Dual USB Adapter HS

Cl===t]—| . |2]—




Connection with PC 3

4. Copy Sample Data

Copy the “Samp|e_Pr0jects_KXR (VXX_X) n in » CO-R... » Heartlo.. ~ O HeartToHeartd... 0@
the HeartToHeart4 folder in the KXR folder to a con- ’ fj‘;j‘g‘,’;h
venient location on your personal computer. @&mpb,pmjmmh,.x;
HTH4_V230.msi
In the example, it is copied to the desktop. ¢ Eeupac

* The version number differs depending on
the Update time.

2
3

IHEER EE

5. Activate KXR

Turn the KXR power switch ON.

[IMPORTANT]

* Check the RCB-4 wiring and each servo motor once again be-
foreturning the power ON.

e Turning the power ON with connectors out of alignment, or
the polarities reversed, may cause damage to the robot.

e |f you notice anything abnormal when the power is on, such as a strange odor or a
hot servo motor, immediately turn off the power and remove the battery.

When the power is turned on, all the servos will light up and then some of the
servos will go out. The remaining servos will be lit up somewhat dimly. The robot
will not move until you load the project (motion data) and run it, but this is its
normal state.

*Servos with LEDs that turn on and off differ depending on the servo layout of the project example.

[IMPORTANT]

@ Always turn the power switch to OFF when temporarily away from the robot.

@ When you are going to be away for a longer period of time, remove
the battery connector for safety.

@ Confirm that the battery is adequately charged before starting the robot.

*If the battery is not adequately charged when starting the robot,
it may hinder subsequent operations.



Trim Adjustment 1

Adjust the trim position before operating the robot. Trim adjustment refers to correcting
slight deviations in servo origins that were not perceived during assembly.

The trim position is a pose in which only the trim is adjusted with the robot in its basic
position.

The KXR-L2G standard is the robot with its arms extended. In the "Hello_KXR-L2G
(Vx.xx)" project, the “Trim Adjustment” tab (explained below) is preset so that KXR-L2G
assumes the trim position. The next process involves adjusting deviations in each servo
motor from the trim position.

In this process, put the robot in a completely upright position with bilateral symmetry. If
you run a motion with the trim out of alignment, the robot will not function properly or
topple over easily, so make sure to perform the process carefully.

Types of Positions

® Neutral Position:
The state in which all servos are positioned to
their Neutral (origin) position. This is used for
confirmation after assembly.

® Trim Position:
The pose where only the trim is adjusted from

the Neutral Position. This becomes the robot's
basic posture. It is the upright standing posture
for KXR-L2, and is used when adjusting trim.

@® Home Position:
The first and last position when motions
are run. When the motion is completed,
the robot returns to the home position,
so if it stops partway through, check for
motions that could not be performed,
malfunctions or other such trouble.

Example : KXR-L2



Trim Adjustment 2

1.

2.

3.

Setting Procedure

Click “File” -> “New” -> “Project” .

Click on the Project Import button.

Select the “Hello_KXR(Vxx.x)" project in the
Sample_projects (Vx.x) folder that was
copied onto the computer above.

([ Hello_KXR-L2G (Vxx.x)

When the project is imported, the new proj-
ect name in the New Project window be-
comes the same as the name of the folder
that was imported.

If no change is made, press "OK".

Assign the Communication Port (COM)
number to be used. This will typically be
the COM number used for the KO Driver.

In the initial state, there is a pull-down switch next
to the “COM” button. When the button layout or
window size is changed, the pull-down design will
also change.

File | Edit View Project Window Help
[[1 Create New » |[o Project pewlsN b
T Open » |13 Motion Ctrl+M T
Open Recent Project 3
| saveMotion Fite Cirl+S
LQ) New Project s ] X
1
Folder to save a new project
G¥Users¥hn.kundu¥Dﬂcument;i!HeartTﬂHeal| EI
HEARTTOHEART
s f New project name
HEgiEN |
L) L
ar B
L T L) |
[ | ] [ Import project from exsiting files
T J=
L ok || canceL |
E i
» [E5] Control Panel
|&] Recycle Bin
v || Sample_Projects_KxR (o)
. Hello_KXR-OC (Vioex) W
| MakeNewFolder | | oK ; | Cancel
(i) Mew Project — O x
| 1
Folder to save a new project
| C:\Users\kondo\Documents\Heart ToHeart4", | III
HEARTTOMHEART
- - New project name
ENginn [Hello_KXR-0O  (Viocx) |
aw L ]|
|y [ 1
L1 Ll | i L
[ 1 ] [] Import project from exsiting files
a}’ -i""F ﬁiﬁ ;“' |C:\Users\kondo\Desktop\SampIe_Projects_l(.‘-l IZI
L [ ok Q’J | camnceL |
|

'Motion ] T [ & i COM

COom3

Disconnect
COM1




Trim Adjustment 3

6. Press the “Project Setting Window" but-

ton.The Project Setting window opens when
selected.

7. Set the COM communication rate and
ICS communication rate to “115200" .

Project Window  Help

 Window [ Q% & B @ @ |
Loy

Project window

- RCB-4 Project Settings
{EB >RaM [Z1<RAM [ Write All | & FREE (3 Restart X Format |

Project | Servomotor  Trim Adjustment = Mixing

- COM Baudrat | 115200 r IC5 Baudrate 115200
|

: Frame Freq 15ms

System Configuration

Project Mame

Watrh Part Condition

Read the cautions on the next page before

pressing the “RAM” button.




Confirm Trim Position

The correct trim position is the pose shown in the diagram below. Press
the “RAM” button and confirm that the robot assumes this pose.

not match this pose, then the origin setting is wrong. Retrace the origin setting steps to

determine and correct the part that is off track. Proceeding to set the Home Position

without confirming this posture can cause damage to the servo motors. Make sure that
DANGER  the robot assumes this posture before continuing any further.

j When the RAM button is clicked, the robot will assume this posture. If the robot does

When given power, a servo may vibrate slightly (hunting); this is not a malfunction. Hunting
occurs when the stretch (holding force) is set at a high level to maintain neutral; when you
press down lightly and hold it still, hunting will stop. In the upright position of the sample
motion registered in the next step, stretch is set at a low level to help prevent hunting from
occurring. If hunting does occur depending on the posture of the robot (when the robot is
lifted up or shaken lightly, etc.), try holding the robot still.

. . T o
Al i
~ dab) dalb -~

* If the robot does not move, the following causes may be considered.

@® The KXR Power is not turned ON.
Check the battery mounting or AC adapter connections and turn the robot’s power ON.

@® The Switch Harness is not connected correctly to the RCB-4.
Check the connection between the Switch Harness and the RCB-4HV.
* Note: Make sure the power switch is OFF before proceeding.

@® The battery is not charged.
If the robot does not move, even though the battery is correctly mounted and the power is turned

ON, then the battery may not be charged. Charge the battery.

@® The RCB-4 and the computer communication rates do not match.
Select "115200" for the COM communication rate in the Project Setting window.

Once the correct posture is confirmed, proceed to the Trim Adjustment process.



Trim Adjustment 4

8.

10.

11.

Keep clicking on "RAM" button, al-
lowing 2 to 3 seconds between
each click until the robot slowly
moves to trim position.

This applies when you run the robot for the first
time. When the servos are shipped from the factory,
there is no data loaded into them, thus the "RAM"
button needs to be clicked multiple times for initiali-
sation. Once initialised, pressing "RAM" once will be
enough to get robot moving.

. Click the "Trim Adjustment" tab at the top of

the Project Setting window, to change
screens.

Press the "Sync" button in the toolbar
of the Main Window. If the color of the
button changes after pressing, it is
turned ON.

In the Sync state, the corresponding
servo motor operates on a real-time
basis by moving the HeartToHeart4
slide bar.

*The screen layout is an example for
reference purposes.

RCB-4 Project Settings |
@ <RAM [ Write All

Project’  Servomotor  Trim Adjustr

Fra

Write setting to RAM h\'}M Bau

System Configuration

-~ RCB-4 Project Settings

i >RaM [T <RAM [ Write All | & FREE (J Resta

Project  Servomotor

[ b Marge -

Trim AdjuT}ment Mixing

ow  Help

Hﬁl-ﬁm" OIEWinduw%ﬁ"a@I

RCB-4 Project Settings |

=~ RAM @ _.4| Synchronize motion data and robot ilart

Project  Servomotor

Trim Adjustment i ng

Sevol 01 | 0| [sewoz01 |
v
bs
Servol02 | 0F]
v
Sevol03 | OFF]
v
sevolod | OFF]

‘ Servo2 04

Adjust areas where the trim is out of alignment with reference to the image.

The trim position is an important base position for executing motions. In particular, if the left
and right legs are not in perfect alignment, walking, etc. in the sample motion will not pro-
ceed smoothly. When the trim is out of alignment, the overall motion will also be off, so
adjust the trim properly so that the robot stands perfectly upright.



Trim Adjustment Points

Trim Adjustment Points

Trim adjustment is particularly important for the lower body. The process will go
smoothly if you adjust the hip joint servos in the order of ID4 to ID5.

Also, adjust one side completely and then use that as the standard when
adjusting the opposite side.

Align the leg servos so that when
looked at from the side their output
shafts are lined up in a straight line.

The position of the foot soles is particularly
important. Make adjustments so the left and
right foot soles are lined up on a single plane.
If the left, right, front and back are not in
alignment, the robot will not be stable.




Trim Adjustment 5

12.

13.

14.

15.

16.

17.

When all the Trim Adjustments are complet-
ed, press the "Save All to ROM" button in the
Project Setting window.

The “Set Initial Posture at Start-up" dialog
appears. Select the “Trim Position". Writing
of the data to RCB-4 begins.

When the data writing is completed, a confir-
mation dialog asking "Do you want to restart
your computer to reflect the changes made?"
will appear; press "OK".

*PC, HTH4 will not restart.

When restarting, all of the robot servos
will relax. To prevent the robot from fall-
ing, make sure to support the head or
backpack while restarting.

RCB-4 Project Settings |
;@ >RAM [T] <RAM [/ Wrie All || & FREE (J Restart X Format |

Project  Servomotor  Trim Adjustment | Mixing
63 Il P Marge - | Write project data

(i) Select initial position at startup — O be

Write Project Data te RCB-4 EEPROM

Select initial position(posture) from items as follows.
The robot moves to initial position before run the startup motion.

Trim Position: Adjusted only trim values from the newtral position
Home Position: The posture which is registerd by Home Position Regist Button

Cancel: Abort writing
F™ Trim Position I}J | % Home Position | | Cancel
Write Project
Writing Motion data M110 ...
Confirm X

o Project is written.

Confirm *

| . Restart to enable changes ?

oK QH Cancel

If the robot slowly and automatically moves to the set position after restarting, the Trim Adjust-

ment is completed.

*The home position may differ with the project.

Save the Project before quitting the soft-
ware.Press the "Save Project" button in the
toolbar of the Main Window.

When the saving is completed, the following
dialog appears so press "OK".

3@ | Project ﬁ@ﬁ |Metion 3 %3 |
Al
start X Format | Save project to file i

Saved file C:\Users\kondo\Documents\Heart ToHeart4\Projects\Hello_KXR-00 (

Viox) \Hello_KXR-OC (Ve hdp.

*If you close the application without saving, the project will not be saved.

Next, run the sample motion.

If the process is interrupted, turn the power off on the robot and

disconnect the battery.



Running Sample Motions 1

This will run the sample motions for KXR. If the robot keeps falling or does not move
properly, try trimming the servos again.

The following uses "Hello_ KXR-L2G(Vxx.X)" as an example. Please refer to "Trim
Adjustment" section if necessary.

In the sample project, settings are enabled so that the reduced voltage motion will run
automatically. If the battery runs low, other than the reduced voltage motion, the robot
may move in unintended ways, lose power or otherwise operate abnormally.

First, charge (or replace) the battery.

(When using a LiFe battery and creating a new project, always enable the “Reduced
voltage motion” setting.)

@ Setting Process

1. Press the "Motion List Window" button P WEEn FER

. . . . i Window R 55 (4 E@@Ii Project 3 [d C
in the toolbar in the Main Window. b

If it is already displayed, you do not

‘MotionTable
need to press the button. G Wum|EX% |
No.  Mame Button No.  Com
MO01T Motionl B:1 =
MO00Z2 Motion2 B:2 =
MO003 Motion3 B:8 =
M004 Motiond B:d =
MO05 Motion3 B:16 =
MO00E6 Motionb B:32 =
MOOY Motion7 B:256 =
MO0E Motiond B:64 =
MO09 Motion9 B:512 =
MO10 Motion10 B:2048 =

2. In the Motion List, click the motion name you

wish to play. R T =
Ne.  MName Butten Mo.  Compare
[Mo01 81 |- |
M002 Motidn2 B:2 =
MO002 Motion2 B:8 =
M004 Motiond B:4 =
3. Press the Play button in the Motion List MotionTable
. . : @
window. The robot will actually start ‘0 m M m X
moving as soon as the Play button is No.  Kiame
Play from beggi
pressed, so please be careful. [ P12y from begging [
MO02 Motion2

To play other motions, repeat steps 2 to 3.
If you wish to stop the robot during a motion, press the Stop button.

In reduced voltage motion, servos are depowered. To return them to normal,
turn the robot off and back on.

4. Save Project before quitting the soft- T @ |: Project 25 [l | Motion ) T i
ware. Press the "Save Project" button 3 _ _
in the toolbar of the Main Window. it K Fommat | Lo proectiofle T



Running Sample Motions 2

5. When saving is completed, the following

dialog appears so press "OK".

Vaoex) \Hello_KXR-00 (Vixx) .hdp.

Saved file C:\Users\kondo\Documents\Heart ToHeart4\Projects\Hello_KXR-0O (

@® Try Running a Motion with KRC Commander

Motions can also be run through "KRC Commander". Select "KRC Command-
er" from "Window" menu. The motion assigned to the button data is sent to
the robot by pressing the button shown in the window. For detailed instruc-
tions, please refer to "HeartToHeart4 User's Manual".

S KRCITA—

| [ load [ Save W LockKey | » [ KRC-3 Mode

- Fl=
57 54 E Left Buttons ~
Down NumPad2
Send ON/OFF Left MNumPad4
51 53 LowerLeft NumPadl
LowerRight NumPad3
Right NumPadé
Up NumPad8
UpperLeft NumPad7?
« M L O O UpperRight NumPad9
E Right Buttons

A A
] L D * B ] B B

PAT PA3 C C

I I Circle Mone W

Pad

PA2

* For usage details, refer to the “HeartToHeart4 User’ s Manual.”
* Use button assignments as they are with wireless control on KRC-5FH.



Running Sample Motions 3

® Usage Method

1. Click “KRC Commander” from the Win-
dows menu and open the KRC Command-

er window.

Window | Help

M) Operatejwith]KRC]Commander;

System Settings

=

O

Project Browser

Property
Toeclbox

Motion Table

Message

v ©HE &

KRC Commander

N —

The KRC Commander screen opens. Motions can be assigned to each button
and operated. Refer to the sample motion assignment list at the end of this

section.
S KRCOT A5 —
| B Load [l Save V¥ Lock Key - [ KRC-3 Mode
F=
52 B Left Buttons ~
Down MNumPad2
Send ON/OFF Left NumPad4
51 LowerlLeft MNumPadl
LowerRight MumPad3
. C A Right NumPadé
Up NumPad8
UpperLeft  NumPad?
&« M & O UpperRight NumPad9
B Right Buttons
A A
] L 4 D H - B B
PA1 PA3 C C
I I Circle Mone W
PA2 PA4
A
2. Click the “Send ON/OFF” button to
start communications with the robot. o o
Send ON/OFF
51 53
=] ] [l [a] [a




Running Sample Motions 4

3. As with wireless control, click one of
the buttons and the corresponding
motion will run. For motions like walk
motion that run continuously when the
button is held down, the same continu-
ous motion can be performed by con-
tinuing to click the button.

4. Click “LockKey” when executing a
combination of buttons. With LockKey
clicked, when you press a button it
will stay down. When you press it
again, it will release.

*For combinations with S1/S3, press
the buttons beginning with S1/S53.

B. PA1/PA2/PA3/PA4 is the slide bar
for analog control. It can be used with
motions that use analog functions.

6. When you are finished, release “Send
ON/OFF” and close the window.

Send ON/OFF
51
* C
—@vr
“ N ™ MNumPadz || O
| I—
I save [ Loc Key | i

’—‘ | Lock key (Toggle button) h
52

+ [ KRC-3 Mode

4 i ve [F Lockik |

| |

PA1 PA3

PA2 PA4

52 54
Send ON/OFF

51 4|:?— 53

fe] [ Tel fa] [a




Running Sample Motions 5

HjSample]Motion]List;

Robot: KXR-L2G Gripper type Servo: KRS-3301/3302 x12 KRS-3304 x6

Category| No. Motion Name (Command vaiue) | (Ao Commanden
XL2G_101 Forward 513 S1+t
XL2G_102| short-step Reverse 514 S1+ 1|
XL2G_103 walking Left side step 520 S1++
XL2G_104 Right side step 516 S1+—
XL2G_105 Forward (5) (0] -
XL2G_106 Reverse (5) o -

The slow-speed -

XL2G_107 walking Left side step 0 -
XL2G_108 Right side step 6] -

Move

Motion XL2G_109 Forward 1 t
XL2G_110 Reverse 2 !
XL2G_111 | The high-speed | Left side step 8 -
XL2G 112|  Walking gt side step 4 B
X2G_11a| (With@vo)  mriTon 9 =
XL2G_114 Turn Right 5 t—
XL2G_115 The face up 2049 S3+ t
XL2G_116 Stand up The face down 2050 S3+ |
XL2G_117 Automatic 6] -
XL2G_201 | The Greeting 16 AN
XL2G_202| Wave hands 592 S1+A (20
XL2G_204 Push ups 5 32 X
XL2G_203 Rejoice 96 B (OX)
XL2G_205 Regret Left-foot 288 D (O X)
XL2G_206 Shoot Right-foot 272 CD
XL2G_207 Left-foot 80 A0
XL2G_208 Foot ball pass Right-foot 256 O

. XL2G_209 64 O

Basic

Motion [XL2G_210| Goalkeeper 800 S1+D(OX
XL2G_ 211 Left hand 15 SP1 (11 «—)
XL2G_ 212 Right hand 368 SP2 (A O X0O)
Xz aig| U Left side 768 S1+0)
XL2G 214 Right side 576 S1+0
XL2G_215 Defense 544 S1+X
XL2G_216| Handstand 518 S1+ |—
XL2G_217| Forward roll 522 S1+ |«
XL2G_291 | Home position 0 -
XL2G_292| Low voltage Relax 6] -
xL2e 301| _Frab 1024 s2
XL2G_302 Forward 1025 s2+ t
XL2G_303 £ Back 1026 s2+ |
XL2G_304 | RC Walking | T | Left side 1032 52+ —
XL2G_305 [while grabbing| & [ Right side 1028 S2+ —
XL2G 306 T [ Turn Left 1033 S2+ 1
XL2G_307 Turn Right 1029 s2+ t—
XL2G_308 | Throw away 1040 S2+ 4

Transport|x. 2G_309| Grab 4096 s4

Motion —Let go
XL2G_310 Forward 4097 S4+ t
XL2G_311 £ Back 4098 S4+ |
XL2G_312| RC Walking < Left side 4104 S4 + —
XL2G_313 |while grabbing| & [ Right side 4100 sS4+
XL2G_314 - Turn Left 4105 S4+ t+—
XL2G_315 Turn Right 4101 S4+ t—
XL2G_316 | Throw away 4112 S4+ A

- A0 and — | are button combinations. With controllers like KRC-5FH, they can be run with diagonal buttons.
For example, S1+A0 refers to pressing the button on the diagonal upper-right on the right side while pressing the
S1 button. When using HeartToHeart4's KRC Commander, press Key Lock and at the same time press the button.
The SP1 and SP2 buttons are special buttons in the middle of KRC-5FH.

« For high-speed movement, it is recommended that you mount a gyro.

+ The motion that automatically determines whether the robot has gotten up should be used with an acceleration sensor.

- When grabbing objects, press S1. If you continue pressing S1, it will hold on to the object that was grabbed. When you
release S1, it will put down the object at that spot. With S1 pressed, you can press 1, etc. to move around while holding
the object. Use S1 and 2 together to throw the object.

[Reduced Voltage Motion]
In the sample, when the power voltage falls under 6V, the robot crouches down and is depowered.
When this occurs, charge or replace the battery.

* When running a motion with a large load, like when operating all the servos simultaneously, depending on the battery’s
remaining charge, reduced voltage motion may be run.

To restore the robot from the reduced voltage motion,
turn the power off and on or charge the battery.
To cancel reduced voltage motion, change the setting for “Run motion when power voltage reduced” from the project window.
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@ Reading Project

Under standard settings, projects are saved in [File | Edit View Project Window Help
"Projects" in the "HeartToHeart4" folder in “My Doc- @ o : IE%EP%; Froee L E‘|E
uments” . If you wish to use the same project, { Open Recent Project » 0 Motidi Crle0
select “File” — “Open” — “Project” in the Main savebotion Fle s
Window, to specify a project. Select a file with the
extension ".h4p" in the Project folder and press # Londrie *
"Open" to expand a project. * ‘Na:e EEEEEE - . ?sz Type
ik aecess Hello_KxR-CO (Viocx) 6/30/2017 227PM  File folder
(4
Desktop
N 2
Pt —— 2 | s::}:.aa

This completes the instructions for assembly and running motions. For
software operation instructions, refer to the “HeartToHeart4 User’ s
Manual” .

Always check the “Reduced voltage motion setting” as

shown on the next page. (With an LiFe battery set)

* On the slippy surface, can adjust grip with option sponge.

No.01228

Sole grip A (High grip)
No.01229

Sole grip B (Normal)

<For Sole>

No0.02336
Grip sheet (Normal) (2 sheets)

<For Arm> <For Joint base>
<Ex.Cut line> 70

175 | 175 |, 175 |_ 175 ©

o O O o
o o o °




Reduced Voltage Motion Setting for Li-Fe Batteries

If the battery capacity runs down while in use, the voltage will decrease, but when a rated 9.9V
LiFe battery that has dropped below 9.0V, or a 6.6V LiFe battery, below 6.0V, is used, it will
damage the battery and the battery itself will expand. This is called over discharge. If you continue
to use the battery in this state, it will cause smoke or fire.

In order to prevent this, there is a function that automatically runs a motion when the battery
drops below the specified voltage. Using this function, you can enable a setting to prevent the
LiFe battery from over discharge.

*In the included sample project, the setting has already been enabled as below, but be
aware that you will need to re-enable the over discharge prevention setting every time
you create a new project.

*These are the setting that are needed when a Li-Fe battery

is used. They are not necessary when an AC adaptor is used.

1. Set the project and open Project  Window  Help
the project window. _ Winde-ri': B E O,
Ly
Set the motion to run when power voltage _ -
drops below the voltage that you indicate. | Project window
2. Set the voltage for running the Motion At Reduced Voltage
reduced voltage motion to 6.0V. Power Supply (1) v None
(2y | Q0 W MNone
The voltage per cell cannot drop below 3.0V, I:
so 3.0V x 2 cells is 6.0V. (3) v None
3. Select the motion to automatically o [ 60F] v .
@ | o] v Maton’ :
run when the battery drops below @[ 00E] v |Motion2
IMotion3
the set voltage. Setting Motond
n IMotionf
Select low voltage indicator motion. Votions potion?
If you run an active motion at low voltage, it Operator Valudpyononyo 3
will consume more of the battery and could None  Non{HomePosition
lead to over discharge. None  Nonfor oo
Mone MNon MOT4
4. Click “Save all in ROM” and load RCB-4 Project Settings |
into RCB-4. The process is comp- & >RAM [T <RAM E’Wrﬂg" @ FREE () Restart
lete when the robot restarts. BAT 1 2 3 4 £ 1 o g

[
ADOOO0O0DO0 |Writeprnjectn:|ata C

- MM e

When ending the process, always save the
project first before closing HeartToHeart4.

When you’ ve completed these settings, the specified motion will automatically run when the bat-

tery’ s voltage falls below 6.0V. If the specified motion is run when you are operating the robot,
promptly recharge the battery or replace it with a charged battery.



Option Parts List 1

KXR Option Parts List
Part No. Part Name | Contents Price
KXR Frame Parts
02300 | Joint base A (10 sets) Joint base and joint nut set. ¥ 800
02301 | Joint nut A (20 sets) For joint nut replacement. ¥ 600
02302 | Servo arm 3300A (38mm) (2 sets) Arm and joint set. ¥ 600
02303 | Servo arm 3300A (26mm) (2 sets) Arm and joint set. ¥ 600
02304 | Servo arm 3300A (20mm) (2 sets) Arm and joint set. ¥ 600
02305 | Joint frame A+B v b (Each 4 sets) Set of two types of frames for securing servos and joints. ¥ 600
02306 | Arm supporter 3300A (4 pcs) Supporter for securing servos in the front-back direction. ¥ 400
02307 | Cross frame 3300 v ~ Perpendicular shaft frame and joint set. ¥ 1,000
02308 | Angle bracket 3300 (2 sets) Bracket for securing a servo and arm at a 90-degree angle. ¥ 400
02309 | Dummy servo 3300 (2 pcs) Dummy servo for servo replacement. ¥ 600
02310 | Sole S-03 (2 pcs) Sole grips (sold separately) can be attached to the underside. ¥ 800
02311 | Body plate set A (Each 2 pcs) Set of panels for securing servos and making the body. ¥ 800
02312 | Backpack set (KXR) Backpack for installing electronic components, etc. ¥ 1,500
02313 | Battery box (KXR) Box for storing the battery and making the body. ¥ 1,200
02314 | Cable guide X (10 pcs) Part for wiring cable along the arm. ¥ 300
02315 | Arm supporter 3300B (4 sets) Supporter for securing the side of a servo, etc. via a cantilever. ¥ 400
02316 | Bottom spacer 3300A (4 sets) Spacer for securing the bottom side of a servo to a panel, etc. ¥ 400
02317 | Sensor base A (2 pcs) Base part for installing an infrared sensor, etc. ¥ 300
02318 | Gripper hand set Set of parts for a gripper that opens and closes with a servo. ¥ 800
02319 | Flat frame 3300 (4 sets) Frame that can connect servos together in five different lengths. ¥ 400
02320 | Servo wheel (¢60) (2 sets) A servo can be used as an in-wheel motor. ¥ 600
02321 | Parts bag A Body parts set Full set of parts for making the robot’ s body. ¥ 3,500
02322 | Parts bag B Arm set (Each 4 sets) Set of three types of arms and joints, and cable guides. ¥ 3,500
02323 | Parts bag C Joint set (Assort set) Set of joint-system frame parts. ¥ 3,200
Screw / Nut
02324 | M2.6-10BH screw (100 pcs) Screws mainly for securing arms and frames to joints. ¥ 500
02086 | M2-4 Low head screw (100 pcs) Used to secure joints and horns, etc. ¥ 500
02325 | M2-6 Low head screw (100 pcs) Used to secure frame parts to a servo, etc. ¥ 400
02326 | M2-8 Low head screw (100 pcs) Used to secure joints together and to body panels, etc. ¥ 400
02327 | M2-12 Low head screw (100 pcs) Secures body panels and servos through joints. ¥ 400
02176 | M3-6 Low head horn screw (50 pcs) Screw for KRS-3300 series standard upper shaft. ¥ 500
02083 | M3-8 Low head horn screw (50 pcs) Used to fasten together joints, wheels, etc. ¥ 500
02164 | 2.6-4 Flat head screw (100 pcs) Used to secure arms and electronic components to bottom shafts, etc. ¥ 600
02088 | M2 Nut (50 pcs) Can be used instead of the plastic nut’" s M2 part. ¥ 300
02337 | M2.6 Nut (50 pcs) Can be used instead of the plastic nut’ s M2.6 part. ¥ 300
02328 | Screw set A (KXR) (Assort set) Full set of screws for KXR in a dedicated case. ¥ 1,800
02333 | KONDO Screw case Compact screw case with movable partitions. ¥ 300
ZH Connection Cable
02329 | ZH Connection Cable 2 Type A (60mm) For connecting servos and boards, and servos and servos. ¥ 400
02330 | ZH Connection Cable 2 Type A (120mm) For connecting servos and boards, and servos and servos. ¥ 400
02331 | ZH Connection Cable 2 Type A (160mm) For connecting servos and boards, and servos and servos. ¥ 400
02332 | ZH Connection Cable 2 Type A (200mm) For connecting servos and boards, and servos and servos. ¥ 400

Please check KONDO web site for more information.




Option Parts List 2

KXR Option Parts List
Part No. Part Name Contents Price
Servo Motor
03115 | KRS-3301 ICS Standard servo for KXR. Open
03146 | KRS-3302 ICS New Standard servo for KXR. Open
02181 | Plastic gear set [KRS-3301] For KRS-3301/3302. ¥ 300
02182 | Servo case [KRS-3301] For KRS-3301/3302. ¥ 600
03103 | KRS-3304 ICS Upgrade servo. Same size as 3301. Open
02141 | Servo gear set [KRS-3304] For KRS-3304. ¥ 3,500
02142 | Servo case [KRS-3300 series] For KRS-3304. ¥ 600
02183 | Case screw set [KRS-3300 series] (20pcs) For KRS-3300 series. ¥ 400
Control Board. Cable
03120 | RCB-4 mini Standard control board for KXR. ¥ 9,800
02146 | Connection Cable (1.5m) Connect to Robot from PC. ¥ 800
02177 | ZH Conversion cable (100mm) Connect to RCB-4mini from Dual USB Adapter HS. ¥ 400
02166 | LV Power switch Harness For LV Battery use. ¥ 800
02116 | Dual USB Adapter HS For USB connection to PC. ¥ 6,000
Grip Sponge
01228 | Sole grip A (High grip) For Sole. Soft type. ¥ 300
01229 | Sole grip B (Normal) For Sole. Hard type. ¥ 300
02336 | Grip sheet 70x30mm (Normal) (2 sheets) Multiuse free cut. Hard type. ¥ 600
Wireless Unit xThe KRC-5FH wireless contraller in only certified in Japan.
03099 | KRC-5FH Tx / Rx set 2.4Ghz wireless controller and reciever set. ¥ 14,500
03106 | KRR-5FH Rx Add on reciever. ¥ 7,500
03062 | Bluetooth module KBT-1 Bluetooth connect to PC / Android device. ¥ 12,000
Sensor
03124 | KRG-4 B set (ZH&ZH) 2 sets Gyro sensor for stability. ¥ 9,000
03123 | RAS-3 B set (ZH&ZH) Accelerometer for judge lie down facing up or down. ¥ 3,800
02125 | PSD sensor B set (ZH&ZH) Infrared distance sensor. ¥ 2,200
Battery. Charger
02335 | ROBO Power cell E type BN-800 (Ni-MH) Nickel-metal hydride rechargeable battery. ¥ 3,500
51204 | USB charger BX-32MH (Ni-MH only) For USB charging adapter (5V2A) ¥ 2,800
02167 | ROBO Power cell F2-850 type (Li-Fe) Lithium ferrite rechargeable battery. ¥ 2700
51203 | USB charger BX-31LF (Li-Fe only) For USB charging adapter (5V2A) ¥ 2,800
Decal. Driver
02334 | Decal (KXR) Standard decal. ¥ 500
04045 | Cushion grip driver 610 + #0 x 100 Easy to turn with rubber grip. Magnet tip. ¥ 450
04046 | Cushion grip driver 610 + #1 x 100 Easy to turn with rubber grip. Magnet tip. ¥ 450
04047 | Cushion grip driver 610 + #0x 75 Easy to turn with rubber grip. Magnet tip. ¥ 450
04048 | Cushion grip driver 610 + #1 x 75 Easy to turn with rubber grip. Magnet tip. ¥ 450

Please check KONDO web site for more information.




Method for Mounting on Backpack

.MethOd fOI’ Mountlng on BaCkDaCk *Please refer each manuals.

KRR-5FH : Receiver for wireless controller Example :
Enables wireless operations with KRC-5FH. . cct KRR-5FH to the RCB-dmini's SIO port.

*The sample motion uses the port in the diagram.
? If a servo is connected, remove it and connect it
to the KRR-5FH port.
It does not matter which of KRR-5FH’s SIO ports is
used; it has no impact on operations. Also, daisy chain
connection is possible just as with servos.

to SI0 7
o ==L
(to Servo) - g@g
KRR'EFH L X X X . @@O
o ®
© s B -' » ©

KRG-4 : Gyro sensor
Robot movements are stabilized by correcting postural changes.

Remove the screw and nut Example .

from one of the two units.  Connect KRG-4 and the RCB-4mini AD port.
*The sample motion uses the port in the diagram.

to AD2

Dto AD1

RAS-3 : 3 Axis Accelerometer

_ Example :
Used to determine the robot’s posture by Connect the RAS-3 and RCB-4 mini’s AD port.
detecting the tilt of its body. *The sample motion uses the port in the diagram.

Front-back determined with AD4 (Z axis). (KXR-L2)




Referense Parameter for Gyro Sensor

BKXR-L2

<Recommended settings>

<Ex:Setting Window of HTH4>

wSIO 2. Port(Gyro)| MIX1

ID7:Right Ankle(Pitch) | AD2 +9

ID8:Right Ankle(Rall) ADI1 +8

vSI0 6. Port(Gyro)| MIX1

ID7:Left Ankle(Pitch) AD2 +9

|D8:Left Ankle(Roll) AD1 +8

RCB-4 Project Settings
>RAM §<RAM [ Write All | § FREE 3 Restart X Format

Analog Reference Value Settings

BAT 1 2 3 4 5 6 7 & 9 10 PRel Ret Diff.
0 0000000000 [ |lul[ o] |
L
Mixing Settings
sI01,2,34
Mame (v} MIXT Src MIX1T Ratic MIX2 Src MIX2 Ratic &
E=h 3 OFF 1 OFF 1
HBE (@-1) 4 OFF 1 OFF 1
HEE (EvF) 5 OFF 1 OFF 1
akE 6 OFF 1 OFF 1
HRE (Evh) 7 AD2 9 OFF 1
HEE @b 8 ADI ] OFF 1
HiE? 9 OFF 1 OFF 1
HiLEl 10 OFF 1 OFF 1
=t 2EA 11 MCC 1 NCC 1 4
SI05,6,7.8
Mame D M1 Sre X1 Ratio MIX2 Src MIX2 Ratio £
EH 3 OFF 1 OFF 1
£ (O-)1) 4 OFF 1 OFF 1
ElE (EvH) 5 OFF 1 OFF 1
B 6 OFF 1 OFF 1
ERE P 7 AD2 g OFF 1
EBE (@-1 8 AD1 3 OFF 1
EitiE2 9 OFF 1 OFF 1




Method for Mounting Sensor Base

B Method for Mounting Sensor Base

(MAttach the sensor base to the joint base.

Sensor base *Can also be attached by reversing the direction.

Bottom arm
*Can use 20, 26 or 38.

*The joint base can be attached to the
necessary area, whether body or neck, etc.

@-1.PSD Sensor

@-2.USRX-1

X2
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