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1 LeTao 3D8S Light Cube, the |ight cube without programming

1.1 The introduction of the LeTao 3D8S Light Cube without

programming

It was in 2009 that Shenzhen Lelao electronic design studio developed an
ordinary 8x8x8 light cube, and began to provide light cube lovers with DIY
accessories. They found that what fans considered most before they bought suites is
how to modify the animation effect after they made it, for the reason that most fans
are not in the electronic industry, or they don’t know how to programming, what they
can do is having the official animation recycled from time to time, and losing the
feeling of freshness in the end. For this reason, Shenzhen LeTao electronic design
studio began to adopt the advanced computer control technology , pack program in
the computer application software , no programming and you can also simply
use flash software to modify animations displayed by the light cube. We can say that
it is the real light cube without programming. Once brought to public, the software
become popular among fans, and turns to be the only cube animation software inland
at present, and it also received a number of utility model patent .

Here are entity pictures of LeTao 3D8S light cube, we use a block of 18 cm *
18.5 cm PCB as cubic panel, the stereoscopic effect are demonstrated after all the

lights into the PCB after being welded.
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After the entity has been welded, and the animation has been made by the flash
software, generate HEX file directly and download it in the light cube, then the
animation can display. The interface of the animation group is as follows, the software
support simulation. You can use simulation on the computer after the animation is
made. As the simulation effect is the same as entity, download it to the entity when
you are satisfied with the animation effect.
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The animation effect of the entity is the same as the one the software made.

So you only need to make the animation by the computer simulation
software, then export the HEX data file and download it to the light cube. In this way,
fans who don’t know how to program can also make and modify light cube easily,
meanwhile, feel all kinds of pleasure brought by science and technology.



1.2 LeTao 3D8S Parts list

Letoo 3D8 light cube suites are consist of 10 members as follows:

Name Number Note
1 5mm Blue LED 550PCS Actual use 512PCS
9 Download 1ine | Used to download the
program to the controller
3 Controller PCB 1 PCS 18cm*18. 5¢cm PCB
Components Include Controller PCB use
4 1 Package
package IC and components
5 Welding mold 1 PCS 2. 3cm spacing
6 power adapter 1 PCS 5V/1A  5.5-2.5mm
7 conductor Volume 1 Used to connect to the
bottom
8 Fixed copper wire Volume 1 For fixed LED
9 Bending mold 1 PCS Used in the lights bend
10 Audio line 1 PCS Audio input




2 LeTao 3D8S light cube solder tutorial

2.1 Use mould to solder LED lights

Here, we are going to introduce how to make a light cube entity. After all, all the
later processing is based on the entity, so please be patient and persistent, and let’s
make our cube entity first.

Here is the plcture of the mould for soldermg, used for 8x8x8 hght cube.
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Here is a photo of baseboard and lights, and the size of baseboard
1s18cm*18.5¢cm,

The number of LED lights is totally 512.



Shenzhen Lelao electronic design studio

Then the first step, bend the short foot of the LED light at a 90 degree angle, just
like the photo shows. Make sure that it is the short foot, saying the negative
electrode. If you make mistakes here, then it is over from the very beginning.

Then, insert the lights into mould holes, and make sure that they all are in the
same direction, no matter what direction is.




Shenzhen Lelao electronic design studio

Just like this photo shows, one line, two line...
Do not stop until your mould is full of your lights,

After that, you can start soldering, one by one, and there are 64 points for you to
solder. Like the picture shows below.




Then, put an acrylic bar with 2mm thick, or a ruler, besides the final line. And bend
the standing feet in the direction toward the bar, like the photo shows. Make sure that
this time it is the long foot, saying positive electrode. Importantly, do not bend the
first line, as you can see in te following photo.




After bending, you can start soldering again.
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Then here comes the greatest work in the process—that is, copy 8 layers just the
same as the first layer you have made.

That part is time costly, and maybe you will spend few days to finish the work.
Please be persistent.



After all 8 layers are finished do not install the lights into baseboard in a hurry.
Never forget to test all the lights, every line, every layer. Do make sure that every
single lights is OK and at good condition. This test is quite essential! Otherwise, it
is a wishful thinking to change malfunction lights once you have finished all the other
later work.

Test method is as follows, use of 3v battery or 5v power adapter, Battery positive
electrode connected to the LED anode, battery cathode series 1 k resistor connected
the LED cathode, as follows, each LED is need light test, confirm the LED can light
up, in order to prevent the LED welding bad or welding reverse.
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2.2 Welding control board PCB components

Then welding the components according to the welding drawings, buy welding
debugging good control board can skip this step, assembling cubic matrix can be
directly.

The parameters of the control board, according to the file package of “3D8 Welding
drawings.pdf”.
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Base led long feet correspond to the anode, electrolytic capacitor long feet
correspond to the anode.
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2.3 Assemble the cube

Followed by welding on the PCB, The direction of the LED are consistent with
the direction of the identifier on the PCB, the following figure.

Then put these negative electrodes of your top layer toward the welding plate of
the baseboard like the photo shows.

=

Then weld these negative electrodes to the baseboard directly.
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more solid, 23 mm weld spacing.
k S ‘

Then the second layer, the third layer...welds all of them into the baseboard like
photos below.
B TN, T

Then welding a piece of copper wire in the middle of the cubic. Let the cubic
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Do not stop until all 64 foots of the baseboard have been weld, then weld foots
between every two layer, Cut the feet of the final line, then the cube is basically
ok...

We add 3 copper wires, each of which is 1mm, to make the cube firm.
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After that, use electric wires to fasten all the layers to the baseboard, 8 altogether.
You should pay attention to the order. The top layer should be soldered at the far left,
and the bottom layer should be soldered at the far right. If the order is not right, then
the order of letters is reverse. Given that circumstance, you would have to either
solder again or reverse the letters when using the software, which are both complex.
So you’d better stop that from happening.

Now, our light cube entity is ready.
At last, use the acrylic cover box to provide protection .
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3 LeTao 3D8S |ight cube flash software tutorial

Then we need to make flashes. I will introduce every procedure in detail, and make
a video tutorial to bring benefits to all the fans. Amateurs do not need to programme
anymore, and everyone will appreciate the power brought by high technology.
This software is easy to manipulate, you don’t need to install, just double click
the icon to start the software.

|_1 LET3D8520150218EN.gpro8  2015/2/27 17:11 GPROS 374 148 KB
| ¥ Letoo 3D8 software.exe 2015/2/13% 15:14 REFTER 1,360 KB |
i) cetpmit s 2015/2/27 16:31  HEX 3zi# 168 KB

If your computer can not use that software, please check whether you have installed
two platform software--.net framework 2.0 and DX9, or if your version is too old.

You can also download our software from the below website. We have already
tested that both XP and win7 system are available.

For .net framework 2.0:  http://www.crsky.com/soft/4818.html

For DX9: http://xiazai.zol.com.cn/detail/10/90905.shtml

Next, we are going to introduce the tutorial in detail.

3.1 Menu of the software

The operation interface of our software is like the photo shows. Menu is consist of
“Files”. “Debug”. “Configure” and “Help”.
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3.1.1 Files
The “Files” contains several basic operations, like new, save, exit...
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You can fill in a file name, Chinese or English, when you want to save a file. The
file defaults to.gpro8.
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Choose “compile to generate burn files” to export “hex” files when you finish
making flashes. Then a dialog box will come up to show how much memory has been
occupied by the files, and the files will be automatically saved to the same file folder
as the software, with the name “output.hex” , just like the photo shows. Burn the files
to your control panel, and you can run your flashes. Burning tutorial see also “tutorial
for download and debug”
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Shenzhen Lelao electronic design studio

3.1.2 Debug
The “Debug” part is mainly used for simulating flashes in computer.
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Click “simulation in computer”, then you will see the effect picture. Moreover,
you can also drag the mouse to see from different angle.

3.1.3 Configure

The “Configure” part is used to configure the hardware equipments. Hardware
contains button and audio, which could be regulated by the software. The interface is
as follows, when you click, the hook-like mark would show, and that means that
hardware function is on.

P Config el

Config wor DO000000]
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You have to pay attention here, when you choose “open audio test”, the light
cube is completely controlled by audio, which means that you must plug in audio
wires to play audio, or the flashes in your light cube will not run.
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3.2 Introduction and interpretation of interface division

The interface is divided into five parts, they are animation group. preview.
graphical resource list. operating area and resource index table. Next, we’ll introduce
the function of each part.

3.2.1 Animation group

The animation production of this software is conducted by making flash, the
animation effect of each word or picture is made frame by frame, and then, play those
frames by order.

The definition of animation group: Animation group is a collection of all
animation, the demo animation that we have seen includes a lot of different
animations which are playing, besides, each of the different animation effect is an
independent animation group, and every animation group has many different
animation units .
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All the animation effects is arranged in animation groups, which support
adding a variety of animations, copying or pasting animation, mobile animation
effects and so on, what’s more, you can also preview a single animation effects.

After right-click in the animation group margin, you can add animation group,

then select that animation group, after that you can right-click to add animation unit,
which is an independent animation, then you can make a series of operations, like
setting its operation time and the number of cycles.
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Double-click the animation group, and then you can set the cycles of animation
group. This group of animation will not be played if cycles is set to 0. Sometimes you
want to shield some animation but you don’t want to delete them directly, then you
can set the cycles of this group of animation to 0.
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Double-click the animation unit that below the animation group, and then you
will see each operation of animation unit displayed in the box of the operating area.
See also:

[ i
8 3D%8 Leds soft(customization)* ;
Cartoon Element 2

FIl’E DEbug conﬁg HE|P Frame: 0 Interval 100 (ms) Laop "-'0‘-‘-1“_1

Oper -
[=]-Cartoon Group .

P Cartoon Element .l 1 b

After animation unit has been establish, you must set the number of animation
frames, which is the length of the animation. Otherwise you can’t do anything else,
because the default number is 0.

If you don't know how long the animation is, you can set it to a larger one. Here

we set it to 100 frames. The results are as follows, after setting, there comes out a
frame scale like the one in flash making.

Cartoon Fre
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Cartoon Element

Frame: 100 Interwal 100 (ms) Loop count 1 [V] Clean Close all

Oper 10 20 3

1 | 1 | b

Frame interval is the interval time between each frame, the longer the time, the
animation runs slower.
The number of cycles is the number the whole frame play circularly. You can set
it here, or you can set it in animation group. (Pay attention: The cycle that set here
is a cycle of a single animation, while the cycle that set in animation group is a
cycle of all animation group, please notice the difference)
In order to inter-cut animation arbitrarily, the animation group support such
operation, like mobile and copying, as follow:
(Pay attention: Do not cross software when you copy and paste, or it will go
wrong)
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[ Preview the running effect] in the animation group only preview the current
animation, so that you can save time, as you have to wait until the previous animation
been played when you preview in “debugging” part.

3.2.2Preview area

Preview area is mainly used to view the effect of the animation you made in real
time.

When you double-click the animation unit in animation group, each frame of the
animation will be shown in the operation area, then click the frame scaleplate, and
you will see the effect picture of this frame in the preview box as follows:
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You can use the mouse to pull the position of [Preview] to view the preview
picture from different angles. As follow:
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3.2.3 Graphical resource list

Graphical resource list contains all of the animation resources, mainly includes
plane figure and the three-dimensional graphics. Graphical resources support copying,
so to improve the efficiency of animation, you can modify graphics that is relatively
small after copy them.
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Besource list || 'Solidl—ﬁudd | Resowrce list
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Right-click to add graphics, default sorting by number, then double-click the [Plane
figure 1 Junder plane figure, and there will pop up the operation interface of figurel in
operation area. The plane figure only has one layer.

Graphl

For the reason that the plane figure only has one layer, and you can see the effect
directly, there is no need to preview.
You can draw plane figure in operation interface directly, using the left key of the
mouse as draw point when you are drawing, and pressing ctrl along with the left key
of the mouse when you need to delete a point.

Reverse the clock rotation
— About the mirror

|lI Up and down the mirror

Right- click the plane graphic interface, and there will come out a lot of options,
including empty all, display all, copy, paste, rotation, mirror, etc.

Graphl | .. o0 Clear
' e :
....'. Display all
oo Display adverse
ZH0e : Copy(CTRL+C)
==== ] Paste(CTRL+V)
® .1 Clockwise rotation
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H
Double-click the [ Three-dimensional graphics 1] in graphical resources, and there
will pop up a three-dimensional graphics edit box. Three-dimensional graphics is a

solid, it is divided into 8 layers, and each layer displays different content which lead
to the stereoscopic effect.

Graphl

Close all

Front wiew: 1 Top wiew: 1 Left wiew: 1

Draw a frame in the first layer, then you can see the preview in the preview area,

and you can also see the corresponding top view and left view next to it. As follows:
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Use your imagination! If you need to draw a frame of a cube, you just need to
draw a frame in the first and the 8" layer, and four points at four corners in the other
2-7 layers. As follows:
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The operation of other 3d graphics is like this. You can draw the picture you like
directly.
3.2.4 Operating area

Operating area is where all the animation is made, and every animation is made
in this area. You can see the positional value and parameter settings of all animation
on the right side of the operating area.

Later, we’ll explain all the operation methods of this area by some examples,

see also 3.4
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3.2.5Resource index table

Resource index table enables the animation resources making a variety animation
according to an index function.

As we won’t use the resource index table in making basic animation presently,
we skip it temporarily.

3.3 Introduction about the operation of making animation

3.3.1Brief introduction about the operation of animation

The operation of animation includes point operation, line operation, plane

operation, 3d operation, etc.

Point operation: Set a movement trajectory for a point in the animation frames.

Line operation: Set a movement trajectory for a line in the animation frames.

Plane operation: Set a movement trajectory for plane resources selected in the
animation frames.

3d operation: Set a movement trajectory for 3d resources selected in the
animation frames.

First, you should establish animation group, and then establish animation unit
under it, double-click the animation unit, and you will see the detailed interface of the
animation unit in the operating area, then you should set the number of the frame, and
after that, you can add other operations. Picture is as follow, right-click to add other
operations.
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Add Dot Operation
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3.3.2 Detailed introduction about animation parameter Settings box
First, we add a plane operation, as follow:
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Then we right-click the time line corresponding to the operation to add
animation frame, as follow:

Cartoon Element
Frame: 100 Tpterwal 100 (ms) Loop count 1 [#] Clean |Close all
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Pannel Oper: _| T |
Delete

After you insert a frame, you can move the mouse to the edge of frame, and then
drag it to a lot of frames. It is those frames of pictures that the system finally runs;
they become animation when the system runs fast.

7m [ Cartoon Element ‘
Frame: 100 Interval 100 (us) Frome: 100 Interval 100 (nz) Laop count 1 [¥]Clean
| Oper 10 |||[ Oper _ 10 20 -+ |[3 Location X
Pannel Oper ] Pannel Oper MMM | Vet
StartX ]

| :

Right-click to insert a lot of different animation frames, you can select a frame
with the mouse click on it, and then the selected frame will turn brown.

Cartoon Element |
Frame: 100 Trterwal 100 (ms) Loop count 1 Clean
Oper 10 20 30 at . |[E
e
[

When a frame is selected, there will pop up an animation parameters settings box
right next the animation frame, you can set various animation effects there to finally
complete the animation making.

Cartoon Element
Frame: 100 Interval 100 (nsg) Loop count 1 Clean Close all

Oper 10 I 20 30 40 » ||E Location X

|
Pannel Ope[i | | | | “:L UzeIndexTabl: Hot nse index t
StartX
Endi

E Location T
UseIndexTable Hot use index t
Startf
EndY
E Location E
UzeIndexTable Hot nse index t

Start?
EndZ o

E Property
Angle_of_vi
DisplayMode Set

Functien m
E Resounrce

UseIndexTable Ho

Resou.rceﬂam

StartIndex 1

EndTnde: 1
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3. 3.3 Detailed introduction about animation operation
Next, we will tell you how to make the animation effects by various operations.
A: Point operation

Point operation is to use a certain point to complete the animation effects. First,
you should add a point operation, then new an animation frame, 16 frames long, select
the animation frame, and there comes out the settings box. There is a xyz coordinate
of the point in the box and the initial position of the point, the moving trajectory. The
animation of different point’s moving trajectory can be shown by changing the
coordinate value.

[Goea]
3.3.53A
Frame: 100 Tpterwal 100 (ms) Loop count 1 ||::|-'3"5'E all

DpE[ 10 -I + ||BE] Location X
Dot Opemti[}' UselndexTable Hot use index t
I Startd o
End¥ o
EH Location T
UzelIndexTable Hot uze index t
StartY o
End¥ o
EH Location Z
UzelIndexTable Hot uze index t

StartZ o
EndZ o
E Froperty
Angle_of view Fromt¥iew
II Displagiode Set

The point’s direction of the xyz coordinate is as follows, coordinates of the joint
point is 0, then 1, 2,,,,7, in the direction of the arrowhead. The top coordinates are 7.

As follow, set the frame length to 8, the starting value is 0, and the ending value
is 7, besides, the interval is 1. The animation effect is shown as the following picture:
select a frame, then there will appear a red vertical bar in this frame, and the preview
of the animation will be shown in the preview box.
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3. 355K 3.3.34
Frame: 100 Interwal 100 (ns) Loop count 1 [|Close ppome: 100| Interwal] 100 (ms) Loop count 1 | Clas:
Oper ‘ 10 + (/& Location X Oper H 10 +||B Location X
Dot Operatlﬂﬁ UseIndexTable Hot nse Dot Operann ] UseIndexTable Hot use
i Startd o Shart) 0
End¥ T Endf T

3.3.3-4A 3.3.3-4
Frame: 100 Interwal 100 (ms) Loop count 1 | Clos| Frama: 100 Interwal 100 (ms) Loop count 1 | Clos
Oper | 10 +||8 Location X Oper 1 10 +||El Location X
Dot Ope[a“o UseIndexTabl: Hot us| | Dot Opera“{" UseIndexTable Hot us
StartX 0 Startl i}
Endi T Endy T

If the frame length is set to 4, then the interval of the point x’s corresponding
point 0-7 is 2.
Axis y and z is the same as axis X, you can get different animation effect by
setting different value.

B: Plane operation

Plane operation is similar to the point operation that the plane will move with
xyz coordinate which is corresponding to the value set. The difference is the plane
operation can choose different plane resources, and it also supports different angles,
rotation, mirror, etc.
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3.3.3°B

100

Frame:

Interwal 100 [msg)

Loop count 1

Oper
Pannel Oper:

4 sl

10

.

h

[Claze a1l
+ [|[E Location X

UselndexTable Hot use

index t

Endi

EH Location T
UselndexTable Hot uns=e
Startl

B Location T
UselndexTable Hot unse
StartZ

[ Froperty

Inele_of MGLITmT e

DisplayMode Se

Function @

E Resource

UzelndexTable o
Resourcel
StartIndex

EndIndex 1

index t

index t

UseIndexTable X

Uszing the index table, the
following walues for the index

number

As follows, we set the plane character [3D] moving through the right ahead.
First, we can imagine that when the plane picture appears in the far left, the
coordinates of its first point is 7, the far left of the x axis; while when the picture leave
this plane, for the reason that its first point has gone 7 grids from the 0 point of the x
axis, the coordinates of its first point turn -7, and the length of the trajectory it went
through is 16 frames. The effects are as follow:

3.3.3°F 3.3.3-B
Frame: 100 Interwal 100 ips) Loop count 1 Close| Frame: 100 Interwal 100 (ms) Loop count 1 Clos:
Oper 10 +||E Location X Oper 10 +||El Location X
Pannel Open UselndexTable Hot use| | Pannel Open UseIndexTable Hot use
Start T Startd
End¥ -7 EndX
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3.3.3B 3335 |
Frame: 100 Interwal 100 (ms) Loop count 1 Clos|| Frame: 100 Interwal 100 (ms) Loop count 1 Clao
Oper 10 +||E Location X Oper 10 + (/B Location X
Pannel Oper: UseIndexTable Hot usd| | Pgnnel Oper: UseIndexTable Hot w:
Startd T Startf T
Endi -T Endi -7

Choose different picture, and you will see different moving animation effects.
Next, we’ll show the function of different angles, rotation, mirror, etc.

El Property
Angle of wie
DisplayMade

Function

E Resource
U=zeIndexTabl
ResourceName
StartIndex
EndTnde:x

 Fromt¥iew

Top¥iew
LeftVWiew

3
1
1

E Froperty
hngle of wiew
TisplayMade
Function

[El Resource
TseIndexTable
Resourcelame
StartIndex
EndTndex

Function

Front¥iew
Set

Hall

Fall
Eotatedd
RotatelSO
Rotate2TO
AboutMireor

TplowoMirrer

The followings are the different effects of the same picture in different angles.
What you should pay attention to is that the corresponding xyz coordinates will
changes with your angle settings.

1

Loop count

Close all 1

Loop count

1

e an] [

Loop count

i v

- UzeIndexTable Hot use 1
I': StartZ 0
EndZ 1}
E Property
ol Front¥Wiew
DisplayMode Set
Function Hall

ndex - T=eIndexTablec Hot use index[
Startl 1}
EndZ 1}
E Property
| El T TopView| El
DisplapMods Set
Function Hall I

Fe

UzelndexTablec Hot use index[

StartZ 1}
EndZ 1}
E Property
AT Le £ Vi ew| El
DisplapMode Set
Function Hall
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Choose different ways of rotating or mirroring, and you can get effects of
different angles. As follows:

Loop count 1 Close all [ Loop count 1 Close all [ Loop count 1 Cloze all [

- TzelndexTable Hot mse index[ s UseIndexTable Hot use index - UseIndexTabl: Hot use index
E StartZ 1] E TtartT 0 E Startl 1]
EndZ 0 FndZ 0 EndZ 1]
[ Froperty B Property [ Property
fngle of view Fromt¥iew Angle_of view Fromt¥iew bngle_of view Front¥iew
DisplayMede Set DisplagMode Set DisplayMode Set
Function Rotated0 El{ Function RotateZTOD { Lbontlirrolizl[
(S T om—— =

C: 3d operation
3d operation is nearly the same as the plane operation, so we will not explain it
there; you can see the details of it in the page of making animation.

3.4 Instances of making animation

3.4.1 Drawing a line with a point (Point operation)

The instances succeed in drawing different pictures by point operation.

First, the preparation can’t be omit. Establish an animation group, and then
establish a animation unit under it, double-click the animation unit, and there will pop
up a operation box. You should set the frames there, and right-click to add point
operation, then right-click to insert frames in the time axis, and stretch the length of
the frame to the width of a screen, 8frames.

— -
D78 Leds softlcustomization) 1 [ESTEN=>=)
File Debug Config Help
Cartoon Freview Eesowrce lizt
B-3,3.34 - Fannel Graph
3.3, 34 iR
£-3,3.3B . Solid Graph
3.3.3-B
B-3.4.1
341
Index tabls list
341 | P i Pannel Index
— — i.Solid Index
Tome: 00 hotervd 10 00 Lop crmt | DGl - Yalue Tnder
Ope 10 ~|/@ Location x -
Dot Operatid UseIndexTable Hot use index
i Start) L]
EndK T
E Location T
UseIndexTabls Hot use index
Startl 0
Endl 0 S
VseIndexTable X
Using the index table, the
|| follewing walues for the index
n (3 nunber
= —_— = =
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Next, let the point run a circle in the direction of the arrowhead by setting the
value of the xyz coordinate.

A circle includes 4 sides, so you need to establish 4 independent frame strips. Set
different value to different frame strips, and they can perform different operations, and
then finally achieve the purpose of drawing a circle.

341
Frame: 100 Tnterwsl 100 (ms) Loop count 1 Elean
Oper e e
Dot Operatior | | =
‘ Enc

First of all, the first frame strip is from left to right, the X coordinates of its
origin is from 0 to 7, and the values of coordinate y and z haven’t change. You can
make the point run from the left to the right only by changing the end value of X
coordinates to 7.

Interval 100 (mg) Loop count 1 Clean E Interval 100 ing) Loop count 1 Clean @
| 10 20 30 4|[ VseIndexTable Hot 1 10 20 30 |l UzeIndexTable Not
L L L L
I | | | Start oy | | | Startl 0
i ma
E Location ¥

E Location ¥

Then the second one. Choose the second frame strip, this one is from the bottom
to the top, the X coordinates of its origin is7, the track of y is from 0 to 7(the top) .
You just need to do these two settings, as follows:

5-3.3.3-4
.33 30
£-3.3. 3B
{3,338
B-3.4.1

R |
gl
Frame: 100 Interval 100 (ns) Loop count 1 [J]Clean Close
Oper 10 20 30 o[ vseIndesTabioig

1 . .

Dot Operatior | Startd

Endi
El Locatid

Start?
Endl
Fl Loacation T
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The corresponding view effect of this point is as follows:

rval 100 (ns) Loop count 1 [¥] Clean Cloze

100 (ms) Loop count 1 @Clean Cloze all

10 20 30 4| TUseIndexTable Hot use index 10 20 30 4|l VseIndexTable Hot use
Startd T i | Startd T
FodX T Endl T

E Location T

E Location ¥
UzeIndexTable Hot uze

UseIndexTabl: Hot use index

Stertl 0 Startl ]
End¥ 1 Badl T

Next is the third one, choose the third frame strip, this one is from the left to the
right, the y coordinates of its origin is 7, the track of x is from 7 to 0. You just need to

do these two settings, as follows:

(m=) Loop count 1 Clean Cle

| 20 20 - UzelndexTab
Starth
Endi

Start!
EndY
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The corresponding view effect of this point is as follows:

m=]) Loop count 1 Clean @] Loop count 1 Clean E
20 30 - UseIndexTable Hot = 20 30 - UzseIndexTable Hot

Startd T Startd T

Endi 1} Endi 0

El Location T H Location T

UseIndexTable Hot = UseIndexTable Hot 1

Starty T StartY T

EndY T EndY T

Then is the forth one, choose the forth frame strip, this one is from the top to the
bottom, the X coordinates of its origin is 0, the track of y is from 7 to 0. You just need
to do these two settings, as follows:

0o (m=) Loop count 1 [¥] Clean Elose
10 20 30 - UselndexTable Hot use

Startd
Endif
E Location

UselndexTalll: Hotf use
Start
Endf
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The corresponding view effect of this point is as follows:

Loop count 1 Clean [ wp count 1 Clean
20 20 - UzelndexTable Hot 20 20 - U=zeIndexTabl
Startd 0 StartX
EndX o End¥

Then you finish drawing a line with a point. When you get rid of the tick of “clear
the cache when change frames”, the trajectory of every mobile points will not be
cleared, so points’ running track is a solid line, and the function using point operation
to draw various graphics is achieved.

—
wop count llea.n i

3.4.2 X rotation animation (Line operation)
The instance shows how to use line operation to draw the different graphic
animation.

First of all, establish animation group, and then build animation unit,
double-click the animation unit, then the animation window will pop up, set the
frames there, and right click to add “two lines operation” (in fact, the animation is two
lines rotate along the diagonal line), right click on the frames’ time axis to add frames,
and stretched the frames to &, the width of one screen.
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B Cartoon Freview
‘ -3 3. 34
--3.3.3—]3
--3.4.1
E|--3:4.2
LT harn
3.4.1 | fturn
Frame: 8 Interwval 100 (ns) Loop count Cloze all !3 B

I X # (|E Location X -
f Line Opemtlﬂ TzelndexTabl-Wed mze index
\ Line Operatio_ i
/ StartdZ?
Endi1 =
Endi?

E Location T
UszelndexTabl: Hot use index
Start¥l
StartYZ
End¥1
Endtz

The action of the first line is upward movement from the lower left side and
downward movement from the upper right side. In this action, the value of the X
coordinate corresponding to the upward movement from the lower left side is 0, while
the value of the X coordinate is from 0 to 7; the value of the y coordinate
corresponding to downward movement from the upper right side is 7, while the value
of the y coordinate is from 7 to 0.
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Interval 100 (ns) Loop count a E Interval 100 ins) Loop count 8 E Interval 100 (ms) Loop count [ E

10 »||8 Lecation X { 10 +||El Location X | 10 + ||E Location X
o UseIndexTabl: Hot o UseIndexTabl Not o UseIndexTabl: Hot
Startil 0 Startil 0 Startil 0
¢] o] b
Starti? Startd? T Starti2
0
T

T T
Endil 1] End¥1 Endi1 1]
EndiZ T End¥Z EndiZ T

[l Lecation ¥ El Location T E Location T

UseIndexTabl: Hot UszeIndexTabl: Hot UzeIndexTabl: Hot
Startfl (1] Start¥l (1] Start¥l 1]
StartfZ T Start¥® T Startl2 T
Endt1 T Endll T End¥1 T
EndYz o Endl? o Endf2 1}

The action of the second line is rightward movement from the upper left side and
leftward movement from the lower right side. In this action, the value of the X
coordinate corresponding to the rightward movement from the upper left side is 0-7,
while the value of the y coordinate is from 7; the value of the X coordinate
corresponding to the leftward movement from the lower right side is 7 to 0, while

the value of the y coordinate is 0.

100 (ms) Loop count & E 100 (mz) Loop count g8 [ 100 (ms) Loop count 8 [

10 +||E Location X 10| + (|2 Location X 10 # (|E Location X
UzelndexTabl Hot UzelndexTabl: Hot UseIndexTabl: Hot
StartXl 1] Start}l 1] Startil 1]
StartX? T StartXZ T Startl? T
Endil T End¥1 T Endil T
End{2 1] End®Z 0 End¥Z 1]

E Location T E Loecation ¥ E Location ¥
UseIndexTabl: Hot UzeIndexTabl: Hot UzeIndexTabl: Hot
StartYl T Startil T Startll T
StartlZ 0 Start¥? 1] Startl? 1]
EndY1 T End¥1 T End¥1 T
EndY2 1] EndY2 1] EndtZ 1}

After the two lines rotate once, the first line is returned to the initial position of
the second line, the second line is returned to the initial position of the first line, and
then it rolls up.
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3.4.3 3D8S Movement (Plane operation)

The animation of 3D Movement is mainly plane operation of graphics. In this
operation, graphic [3] moves from the right of the front to the left, and then from the
right of the left to the left. This operation only needs to move the graphic [3] from
the right to the left of its positive view (Plane operation) , and from the right to the
left of its left view (Plane operation) ,and move the graphic [D] from the right to
the left of its positive view (Plane operation) , such three plane operation together.

First, let’s look at the mobile operation of [3] ,its 0 point is from 7of X
coordinates to O( [3) into the picture), and then from 0 of X coordinates to -7.( [3]
out of the picture). This operation goes 15 grids altogether. When insert the frames, if
you insert 15, then a frame, a grid; if you insert 32, then a frame, 2 grids. We insert 15
frames there.

Insert 15 frames, and then select it, choose [3] when setting its resource name,
a positive view, and then set the coordinate value of graphic moving: according to
the X coordinate, moving from 7 to -7, then you complete the [3] moving into the
picture and then out of the picture.

Cartoon Freview

53 4.4

----- Move up down

-3.4.5 =

3D Mowe
Frame: 18 Interwval 100 (ms) Loop count 1 Cloze all

Oper + (|8 Location X
Pannel Opeﬁ U=zaIndexTah e index
Startl

m

| »

Pannel Oper:
Endi
Pannel Opeﬁ E Location T
UseIndexTablc: Hot nse index
Start] 0
Endl o

E Location T
UseIndexTable Hot use index

StartZ 1}
EndZ 1}
E Property
Angle of wi
DizplayMaode Se
Funection Hall

El Resource
UseIndexTable
Resourcel

tartInde 1 i
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down

Interval 100 (ns)  Loop comnt 1 [9]C]Close o Interval 100 (us)  Loop eount Ll W C Bl Trreevsl 100) fns)  Loop count 1 [¥]C|Close =

10 +|[@ Loeation x 1 »||E Loeation X 10 B EIG oo
4 UseTndexTable Hot mse it UseIndexTable Hot use i UseIndexTable Hot use i
N Startd T F | StartX T ) Start} T
—_— Endl -1 —— End -1 - . —
i

L |[@Lceation¥ L ||9Location ¥ i | ||9Loeation ¥

Next is the operation that graphic [3] moves from the right of the left to the left.
This operation is moving from the right to the left of its left view. in this operation,
[31] is just moving into the picture(from coordinates 7 to 0), then stop, it doesn’t
move out of the picture, so 8 frames is enough.
We use left view there. In this view, graphic [3] is from 7 to 0 along the X
coordinate, so this action can be achieved only by set the value of X coordinate.

Cartoon Preview

S AE

30 Move
Frame: 118 Tnterwal 100 (ng) Loop count 1 Close all
: o

4 || Location X

UzelndexTabl B p=e index
StartX
Endi

EH Location T
UzelIndexTabl: Hot uze index
StartY o
End¥ o

E Location Z
UzeIndexTabl: Hot use index

n

StartZ o
End?Z o
E Froperty

ﬁ..ngle_-:uf_v
DisplaxMode Se

Functien Huoll
E Resource

II UzeIndexTabl: Ho

Resource L

StartIndex 1

41



nterval 100 (n=) Loop count Close allpterval 100 (ns) Loop count Close allpterswal 100 (ns) Loop count Closze all

20 « ||B Location X 2] “+ ||H Leocation I 20 #||B Location X
VUszeIndexTabl: Hot use im UzeIndexTabl: Hot usze imc UseIndexTabl: Hot use ind
StartX T Startl T Startk T
End [1] EndX 1] EndX 1]
E Location ¥ E Loecation T E Location ¥

Then put the graphics [D] to perform the same action.

At last, combine the 2 movements and put them to a certain time axis, then the
whole animation effect completes.

The animation frames on the time axis are ordered by the sequence the animation
coming out. Take this animation for example, when the positive view of [3] moves
into the positive center doing the action moving out of the picture, the left view of

[3] need to keep up with it, thus form the effect that [31] moves from one plane to
another. [D] is the same , it moves into the picture when [3] moves out of the
positive view, the time axis is as follow:

5.3.4.3

s L 30 Mowe
0344
- ioMove up down

53,45

Lo80ild mowve

Mowe
rame: 116 Interwal 100 (ps) Loop count Close all 91[

10 “ || Location X
| UpEﬁ' g UselndexTabl: Hot use index

[ Startd T
| Oper: s
10 EndX L]
pEﬁk [ Location ¥
UseIndexTable Hot usze index

StartY 0
EndY 0
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3.4.4 Fluctuating animation (Plane operation)

This animation is relatively gorgeous, but its operation is more complicated. The
whole operation is made up of 8 different plane operations, the effect is as follows:

Pannel Oper:
Pannel Oper:

10
.I....i...

Pannel Oper: |

Pannel Oper: |

Pannel Oper: |

Pannel Oper:

Pannel Oper:

Pannel Oper:

Cartoon Fraviaw

[-3.4.2 ~

il
£-3.4.5
----- S01ld mowve
=

Mowve up down

Frame: 30 Intervi 30 =] Loop count B Clean Close a1l

20 3C i
Dper T +||B Location X

UseIndexTable Hot use index t
Startd
Endi
E Location T
UseIndexTable Hot mse index t
StartY
EndY
EH Location Z
UseIndexTable Hot use index t
StartZ
EndZ
[E Froperty
hngle_of vily Top¥iew o
DisplagMode Set
Function Hall

E Resource

UseIndexTable Hg
Rezourcelame @
StartIndex

1

EndTnde:

This animation is actually made by 5 different size circles moving up and down
according to different appearance order, and then they circulate, by doing it the
animation is formed. First, you need to have the circle’s plane picture made, as

follows:

eivalel |circle? | cireled | cirer| circls? |cireled | ciselel | cirelez | cireled |einles| circlet |circles| mas

cirelds |

After the plane picture is made, we break down the detailed action process of the

animation.
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This action is 5 pictures moving respectively from big to small, from top to
bottom in sequence. When the circle one moves to the bottom, it stops and waits for
others to fall to the bottom layer. They all move respectively from small to big,
from bottom to top in sequence to the top layer when 5 circles are all fell to the
bottom.

In this way, the operation of every circle is actually the same. As the following
picture, 1-5 circles, each occupy two layers, Z coordinates of its top view
respectively moves from 0 to 7. The interval of each frame is a grid, then the
effect that pictures move down frame after frame formed, and then add a effect that
when a frame fall to the bottom it stops ( seen in the red circle) , then the effect that
circles drop from above to below layer after layer is formed.

Instead moving up is the same, but all in turn(Z coordinates from 7 to 0).

3.4.5 Cubic mobile animation (3d operation)
Currently, we use 3d animation to achieve the effect of animal flying or running.
3d animation is relatively simpler than others, just play it frame after frame.

As follows, the animation is made by moving a full bright three-dimensional
graphic from all angles.



Cartoon Preview

L e

i L. 3D Mowe
=-3.4.4

L Mowe up down
=-3.4.5

MT011d move

m

1

So01ld move |

Frame: 32 Interwal 100 (s Loop count 1 [] Clean Cloze all

DDEF ‘]IU 2|[] 3I|:| # (|E Location X =

Solid Operati | UzeIndexTable Hot use index|
Startk

Endi

EH Location T
UselndexTable Hot use index
Start
Erndf

EH Location
UseIndexTable Hot mse index| .
StartZ
EndZ

E Froperty
bngle_of wi -1
Displayiode Set

[ Function Hull

E Resource
UselIndexTable Ho

Besourcelamefall led 4

StartIndex
FrdTndaxr 1

m

And then change the resources of each frame into three-dimensional, you should
pay attention to the order those 3d picture play. If you need to adjust the speed of
movement, you can short the interval time of the frame directly.
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4 LeTao3D8S |ight cube tutorial for download and debug

4.1 Picture of 3D8S |light cube baseboard

Here is the front view, some of the elements do not need to be soldered, like the
photo shows:
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Insert one end of the download wires into the computer USB port. Except the red
one, insert the white, green, black wires of the other end into the download port on
the baseboard according to the color they have: green to green, white to white, and
black to black.
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4.2 Install serial driver

Put the download wire into the computer USB interface. ‘Not installed device
driver’ may be prompted for the first time use.

|_IIJ 42 MD & 3 : %
L FemRErERaEs S X B 4-[p BitEE

- HabEE e H B .
e i ¢ -[lm USB-Serial Controller

GCLERIOEERE 0 AdzEsEs
There won’t be a prompt if you have installed a driver, and you can see the COM
port number directly in the device manager. But if there is, do as the following:
Select ‘update driver’...

o [l HfwEE

{lin USE-Serial Controller]
b O AEEBANEE SRR UEP). .
{, ¥ =B, T TR

b - BAFIEMBEIEEHR EHE()
b g ERSTREE

. ot A
5 e SR EEEA)
b i R BHE®
ool EERoE
Pop up the box below.
s~ )
@ uhrim 1% - USB-Serial Controller
RS RR R

< ENEEEHIEEAFEREHS)
Windows IEEAIHHENH Internet_EERATRSEENSFENETR
f , BIEREEREET R,

3 RISt ENLERIEERE R R)
FAE R
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Select ‘browse the computer to find the driver’. Then you can find the
location of the driver we provided in the following interface, and then click ‘next’.

ST B ERBREIERTT

HELAT I EEEEE R
D:\ruanjian\PL2303EFNER

BiETEHEED

2 NITENAREIRIRERF7IEFEEL)
WEERErSe R R Easn RN | LRSEAsTE 2T
AR,

TN

Then you enter the installation interface. If blocked by virus scanner by this time,
you choose to trust.

IEEEERaME R ...

i

The installation is not completed until the following interface shows up.
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7T . | | =
-
. _ Prolific USB-to-Serial Bridge (COM3)

Windows B&mAINEEIIRARERF I

Windows BEseriZsitizErBEaETRtt:

Prolific USB-to-Serial Bridge

Then look at how much the number of the com port is. It is under the computer
device manager. As the following picture, the number of the com port of my device is
COM3. The COM values each machine shows may be different, but it doesn’t matter.
If you can’t see the number of the com port there that means that the com port wire
doesn’t put well or there is something wrong with the com port wire.

b EEETTEERE = IDE AlAJALAFL FRIES
- Ee=Es » I 5D HEEE
b g HEwis > [ atEsE
T by EEEEEE
- (@) agE b TS
£ BEeES > -5 FEith
= i 4.Y3 &0 (COM #1 LPT)
= Ryl . T3 Prolific USB-to-Serial Bridge (COM3)
& BENRRERE [:> 1M HER
b UTEE

4.3 Download the program to the small board

Then open the download software

After open the software, there comes the following interface, choose MCU
model first, the master value of our baseboard is STC122C5A60S2, then set the COM
value, the COM value of the download wire can be seen in the device manager, and
then open the program file.
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Step
C Type
|sTC120588052

AF Memory Range
o000 - EFFF

Open-Code-File y
e

Open-EEFROM-File

StepZ: Upen™oouE g
Start (HEX) Check Sum
0 v Clear Buffer beford

0 [v Clear Buffer before

- Max Baud: |115200 +
£d, try Max Baud = Min Baud: [1200

Stepd: Actiwe following options after Hext—FowerUp/Cold Reset
MCU Cleck: ¢ OnChip R/T cleck {* External Crystal/Clock
BESET/F4.7 iz used as{ P4 7, must use external clockis EESET
After Fower-Up Reset, add extra Reset-DelayTime (+ YES ( HO
Osecillator Gain( <12MHz can select Low): ¢ High  Low
Fext Frogram Code, F1.0/F1.1: f* Hot Eelated ( Heed = 0,0
Fext Frogram Code, eraze EEFROM data to FF:  ( YES {* HO

sramming button then supply MCU power.

Re-Frogramming

efprogram file automatically before
Walrom # each time, in order to debug easily.

r After the targzet program file iz changed, automatically
reload the file, then send ISF-Frogramming command.

DK Count|o Clear | Fleasze pay attention to www. MCU-Memory.

i) STC-ISP.exe  htp://www.MCU-Memory.com Support Mobile:(86)13922805190 Version:5.01

==

Code File Buffer | EEPROM File Buffer | COM Tool | Project File |
Frogram File:
Address 00 01 02 03 04 05 08 07 05 09

oooood 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
ooooio 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000030 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000040 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00
0oooso 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
oooos0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0ooovo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
00o0o0S0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0ooos0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0000A0 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00
O000BD 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
ooooco 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
oooono 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
O000ED 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
O000FO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000100 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 00 00
oooii0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

E

options |Self-Defined-ISP | OFF-Line-ISP | Check MCU Optien| 41*
enable Iuring Hext Power-lp

P4.B/BESETZ: ( <1.33V Woltage Rezet (¥ Uzed az P4.6/LVD
MCU Clock *1ZMHz, please use P4 B/RESETZ? as RESETZ
WDT_CONTE be write—protected except CLE_WDT (¥
WDOT iz enabled autematically duwring power—up { YES (¢ HO

Stop Watchllog Timer counting in Idle mode Cl 5

Frescalar walue of Watchllog Timer 256

Frogram OF beep: (¢ YES ( W0  ERe-Frogram after (Secondl|S -

-

Step 1: Select MCU Type.
MCU Txpe
|sTC1205A8052

AF Memory Range
oooo -

EFFF

L]

Step?: Open code file and EEFROM file
Start (HEX) Check Sum

(] [ Clear Buffer heford
] [ Clear Buffer before

Oper—Code—File J
o ——

~File

Open—1

2 STC-ISP.exe htps/fwww.MCU-Memory.com Support Mobile:(86)13922805190 Version:5.01

(= [=@ =
Code File Buffer |EEPROM File Buffer | COM Tosl | Broject Fils |

Program File:
Address 00 01

0z 03 04 05 06 O7 05 09 0A OF OC OD OFE OF &

000000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000010 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000030 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000040 00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00

O00NS0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 70

Step 3 2 Open file ( *.hex or *.bin )
ca &
S @"\lel vy HEHL » S (G) » Letoo 308 software
Stepd| R v FEW{E=
MCU C1 -
RESET/ ﬂ g =
After = B || LET3D852015
Dseill =
ez ot & AETE
Hext F =
ax I_‘: :é:%
Step g =
e M HEH,
Rel| & z
I~ I=H i WINT (C)
AEY #4% (D:
(Y o Wi (D)
= BS (R
P - (e | < 2
IEE(M): LET3D85201503. hex
0K Count|

[=E === e o e R e

L

=4
-
-

B/LYVD

(*.hex, *.bin)

ET |v] | m |

F =l

Select the HEX file, click open, and then click download. The download icon will
turn grey after click, and meanwhile, the message box shows that “being connected

to the MCU...”
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Hext Frogram Code, erase EEFF

1c o grammi]

IST Frogramming

w progran
ISP-Programming each tim¢
r After the target program
reload the file, then zer

Step 5 Click the Programming button then supply HMCU power.
| swp || |
= Reload the target program file automatically before

ISP-Programming each time, in order to debug esasily.

~ After the target program file is changed automatically
reload the £ile, then send ISP-Programming command.

e are trying to commect to target MCU ... |

By this time, insert the red one of these 4 download wires into the download port

on the baseboard, then the baseboard gets into electricity, the program begins to
download.

Step 5: Click the Programming button then supply MCU power.

Stop | |

B Reload the target program file automatically before
IZF-Frogramming each time, in order to debug easily.

B After the target program file is changed, automatically

reload the file,

then send ISF-Frogramming command.

Pre-scale time of WOT (did not start): Z56 -
MCU Clock: 12 015683MHz.

We are trying to conmect to target MCU again ...

Current Baud 1=: 9600 bps.

We are erazing MCU flash. . |

When begins to download, message box will show the download progress.

Step 5: Click the Programming button then supply MCU power.

Stop | | ] I |

r Beload the target program file auntomaticallsy before
ISP-Frogramming each time, in order to debugz easily.

r After the target program file i= changed, automatically

reload the file,

then zend ISP-Programming command.

15. 000K | |

MCU Clock: 12, 01563MHz. -
We are trying to commect to target MCU again ...

Current Baud 1=: 9600 bps.

e are erasing MCU flash .. (00:03 )

Frogramming. ..

{ Begin: 20:23:50 1

-

When the downloading is finished, message box shows “Program OK, Encrypt

OK”.

Step 5: Click the Programming button then supply MCU power.

ISF Programming |

| | Ee-Frogramming |

B Beload the target program file automatically before
ISF-Frogramming each time, in order to debugz easily

r After the targzet program file iz changed, automatically

relaoad the file,

then =send ISF-Frogramming command.

We are erasing MCU flash... [ 00:03 ) "

Programming. . .
Program OK

[ Begin: 20:23:50 )

Verify OK ( Total: 0O1:30 )

Encrypt OFE.

The animation will run automatically after downloading, and by this time, all the
DIY process is finished.
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