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1. Getting Started
This manual explains how to use the following electronic parts in the Block Programming Environment:
DC Motors and Servomotors
The information in this manual may be revised at any time.

1

2. DC Motors
Follow along below to create a program using DC Motors.

2.1. Controlling DC Motors
In this section, you’ll learn how to configure and control a DC Motor by making a basic program.
2.1.1. Connecting a DC Motor to Studuino
Follow the instructions below to assemble your car:
(1) Attach wheels to the DC Motors as shown below.

(2) Attach both DC Motors to the bottom of the Studuino mount.

(3) Use blocks to make the rear wheel.

(4) Now plug your DC Motors and Battery Box into your Studuino.

M1: Right DC Motor
M2: Left DC Motor

POWER: Battery Box
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(5) Set your Battery Box on top of your Studuino mount to keep it in place.

Finished!

2.1.2. Port Settings
Before programming, you'll need to set the ports in the Block Programming Environment to match the parts
connected to your Studuino. Select Edit from the menu and choose Port Settings to open the Port Settings
dialog box. Under Port Settings, make sure that DC Motor boxes M1 and M2 are checked.

Check DC Motor
boxes M1 and M2
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2.1.3. Programming
Now we're going to create a program that controls the DC Motor connected to M1, changing the settings in
Test Mode to see how the motor responds.
① Drag

from the Motion

, and

,

Palette and connect them.

Drag and drop

② Drag

from the Control Palette and fit it between

and

.

Drag and drop

③ Connect the blocks to

.

Now you’ve programmed your DC Motor on M1 to rotate.
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Set the speed of the DC Motor to 100
Start rotating DC Motor
Wait 1 second
Stop rotating DC Motor

④ Let’s see how your DC Motor moves. Make sure your Studuino is connected to your PC.
Now choose Test ON from the Run menu.

⑤ Once you’ve opened Test Mode, click

.

Click

The program will run in
Test Mode

The DC Motor connected to M1 will rotate for one second and then stop.

⑥ Set the value in

The DC Motor will rotate more slowly.
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to 50 and click

.

back to 100 and set

⑦ Change the value of
counterclockwise (ccw). Now click

to

.

The DC Motor will rotate in the opposite direction.
back to clockwise and set

⑧ Change
Click

to Coast.

.

The DC Motor will now coast to a stop.
★ 100 is the maximum speed of your DC Motor. It won’t react to higher values.
★ The DC Motor will not run if the speed is set below a certain threshold.
The speed setting represents the amount of electrical current sent to the DC Motor. Getting your DC Motor
to run requires a minimum amount of electrical current.
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2.2. Controlling a Car
Now we're going to create a program that uses two DC Motors to make a car go forward, backward, and
spin.

2.2.1. Programming
First, we'll create a program that makes the car go forward.
from the Control Palette, click the ▼, and choose new.... In the dialog box

① Drag

that opens, name the function forward and click OK.

Drag and drop
① Click and choose "new..."

② Name it "forward"

Use this dialog box to
name the function
③ Click

② Drag two each of the

,

blocks from the Motion Palette and connect them to the

Drag and drop
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, and
block in the Script Field.

③ Drag

from the Control Palette and fit it between

and

.

Drag and drop

④ Change M1 to M2 in the second

,

, and

blocks.

⑤ Drag and connect

to

.

Drag and drop
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Now the program is finished.
Start function

・Set speed for
DC Motors M1 and M2
・Start rotating
DC Motors M1 and M2
Wait 1 second
・Stop rotating
DC Motors M1 and M2

⑥ Let's see how your car works. Make sure your Studuino is connected to your PC. Now choose Test ON
from the Run menu.
⑦ Once you’ve opened Test Mode, click

.
Click

The program will run in
Test Mode

Your car will drive for one second and then stop.
⑧ Open the Run menu and click Test OFF to end Test Mode.
Next we’re going to program your car to reverse.
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⑨ Click the

block and choose duplicate.

① Right-click

② Choose duplicate

This will duplicate the
blocks!

block and choose new.... In the dialog box that opens,

⑩ Click the ▼ in your duplicated
name the function backward and click OK.

① Click ▼ and choose "new..."

Use this dialog box to
name the function

② Name it "backward"
③ Click
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⑪ Set the

and

blocks in your backward function to

counterclockwise (ccw).

⑫ Click ▼ in the

block and choose backward.

And now you’ve programmed your car to reverse.
As you programmed in ⑥ and ⑧ , your car should reverse for one second and stop.
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Next we’re going to program your car to turn right.
⑬ Follow steps ⑨ and ⑩ again to make a rotationRight function.

Duplicate your forward
function and name it
rotationRight

⑭ Change the first
▼ in the

block in rotationRight to counterclockwise. Now click the
block and choose rotationRight.

And now you’ve programmed your car to turn right.
As you programmed in ⑥ and ⑧ , your car should turn right for one second and stop.
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Next we’re going to program your car to turn left.
⑮ Follow steps ⑨ and ⑩ again to make a rotationLeft function.

Duplicate your forward
function and name it
rotationLeft

⑯ Change the first
the

block in rotationLeft to counterclockwise. Now click the ▼ in
block and choose rotationLeft.

And now you’ve programmed your car to turn left.
As you programmed in ⑥ and ⑧ , your car should turn left for one second and stop.
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2.2.2. DC Motor Calibration
Differences between each DC Motor can cause them to have slightly different speeds. You’ll need to
calibrate your motors if you find your car veering to the left or right when it’s supposed to drive forward.
① Plug your DC Motors into your Studuino.
Line up your DC Motors side-by-side to compare how fast each one rotates.

② Set your ports.
Open Port Settings and check boxes M1 and M2 under DC Motor.

③ Choose Motor Calibration... under Edit in the menu.
Make sure your Studuino is connected to your PC with a USB cable.

Click
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Choose Motor Calibration… and you’ll see the window below. Use the DC Motor Calibration section at
the bottom.
④ Click the Rotate button and your motors will rotate.
Click the button to make both of your motors
rotate at maximum speed.
Click

⑤ Use the sliders to adjust the speed of your motors.

Use the slider to adjust the faster motor until both motors are
rotating at the same speed.
Click Stop once you're finished to stop your motors.
Click
Slow

Fast

Use the slider to adjust the speed

⑥ Click OK to close the dialog box.

Click OK to apply your new settings.

Click
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2.3. Controlling a Car Using an Accelerometer
Now we’re going to use an Accelerometer to control your car based on the program from 2.2. Controlling
a Car.
An Accelerometer is a sensor that detects acceleration (changes in speed over a fixed period of time),
reading directional acceleration from the X, Y, and Z axes.

Z

X

Y

Tilting your Accelerometer as shown below will cause its values to change in response to its direction.

The reason your Accelerometer will show non-zero values even when it’s still is because it’s detecting
something called gravitational acceleration ★ . This property lets it tell how it’s tilted relative to the surface
of the earth.
★

Gravitational acceleration always works in the direction of gravitational force.
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2.3.1. Connecting an Accelerometer to Studuino
Connect your Accelerometer to Sensor/LED/Buzzer connectors A4 and A5 on your Studuino.

A4-A5

The Accelerometer requires two
connectors because it has four wires.

Accelerometer

Keep an eye on your cables!
The gray wires should be at the top.

2.3.2. Port Settings
Before programming, you'll need to set the ports in the Block Programming Environment to match the
parts connected to your Studuino. Select Edit from the menu and choose Port Settings to open the Port
Settings dialog box. Check A4 and A5 under Sensor/LED/Buzzer and choose Accelerometer.

Check A4 and A5 and
choose
Accelerometer
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2.3.3. Accelerometer Values
Let’s take a look at your Accelerometer’s values. Use a USB cable to connect your Studuino to your PC.
Now choose Test ON from the Run menu. Start Test Mode and you’ll see the Sensor Board displaying [A4/
A5] Accelerometer.

Y

Z

X

The X, Y, and Z values will be 50 when the Accelerometer is level and move towards 25 or 75 when you tilt
it. Shake the sensor they’ll move towards 0 or 100.
Look below to see the values for your sensor’s X, Y, and Z axes.

Down

Level (horizontal)

Vertical
Shaken

0

Tilted

25

Up
Vertical

Tilted

50

Shaken

75

100

X, Y, and Z Values

Looking up the X, Y, and Z values of your Accelerometer allows you to tell which direction it's being tilted
or shaken in.

These values will
change when you tilt or
move the sensor

Once you’re finished, choose Test OFF from the Run menu to close Test Mode.
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2.3.4. Programming
We’ll be using your car’s forward, backwards, and turn programs from 2.2.1 here.

① Change the value of every
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block to 0.1.

② Change every

③ Detach

block to Coast.

and

from

in your forward function.
to the Block Palette to delete it.

Now drag

① Detach

② Drag to the
Block Palette
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④ Connect

and

⑤ Repeat steps ③ and ④ to delete
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.

from other functions.

from the Motion Palette and connect them to

⑥ Drag two
Now set the bottom

.

to M2.

Drag and drop

⑦ Drag

from the Control Palette and connect it to the other blocks.

Drag and drop

⑧ Drag

from the Operators Palette into the

block.

Drag and drop
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from the Sensing Palette and drop it into the left

⑨ Drag
side of the

block. Set the right side to 40.

Drag and drop

from the Control Palette into the opening of

⑩ Drag

. Select forward.

Drag and drop

⑪ Right-click

and choose duplicate.

Right-click and choose “duplicate”

This will duplicate the
blocks!
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⑫ Now connect your duplicated blocks to the original ones.

⑬ Right-click the < symbol in

and choose >.

① Right-click

② Select ">"

to 60 and choose the backward function

⑭ Set the right side of
in

.
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⑮ Right-click

and choose duplicate.

Right-click and choose “duplicate”

This will duplicate the
blocks!

⑯ Now connect your duplicated blocks to the original ones.

⑰ In your duplicated blocks, set
blocks to rotationLeft and rotationRight.
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to Y and your

⑱ Drag

and use it to enclose the blocks below

.

Drag and drop

And now you’ve programmed your car to respond to your Accelerometer.
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Set DC Motors M1 and M2 to 100

・If Accelerometer is tilted forward
Run forward function
・If Accelerometer is tilted backward
Run backward function
・If Accelerometer is tilted left
Run rotationLeft function
・If Accelerometer is tilted right
Run rotationRight function

⑲ Use a USB cable to connect your Studuino to your PC. Now plug in your Battery Box and choose
Test ON from the Run menu.
⑳ Once you’ve opened Test Mode, click

.

Tilt your Accelerometer in
different directions
to run each function

Your car will now respond to your Accelerometer’s tilt.
㉑ Once you’re done with Test Mode, choose Transfer from the Run menu.
★ Your car doesn’t move smoothly while in Test Mode because each action in your program is run
individually.
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3. Working with Servomotors
In this section we’re going to make a basic program as we learn how to get your Servomotors moving as well
as how to use variable and operator blocks.

3.1. Calibrating Servomotor Angles
Differences between each Servomotor can cause them to have different angles at the same setting. You’ll
need to calibrate your Servomotors in order to make up for this difference.

3.1.1. Adjusting the Driveshaft Angle
Before you add your Servomotors to your robot, using the following method to check if your driveshaft is
connected properly:

Cable
Driveshaft

Normal

Body

Default

Slipped

This block is designed to slip in order to keep from damaging the internal gear when there’s too much
pressure on the driveshaft. Use your fingers to rotate the block in the opposite direction of the slip. You’ll
hear a click that tells you that it’s back in the default position.

★ Don’t slip your motor on purpose! This
can damage your Servomotor!
★ Use the Motor Calibration feature in
the software to fix any angles that are
only slightly off.
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3.1.2. Connecting a Servomotor to Studuino
Connect the servomotor to D9 on the Studuino board.

Gray
Black
Black

Servomotor

D9
Keep an eye on your cables!
The gray wire should be on the
inside.

3.1.3. Port Settings
Before programming, you'll need to set the ports in the Block Programming Environment to match the parts
connected to your Studuino. Select Edit from the menu and choose Port Settings to open the Port Settings
dialog box. Check Servomotor box D9 in the Port Settings dialog.

Check Servomotor box
D9

① Select Edit from the menu, then select Motor Calibration… from the pull down menu to open the setting
dialog box.
Make sure your Studuino is connected to your PC with a USB cable.
Click
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Click

Opening Motor Calibration will set your Servomotors to 90 degrees and automatically open Test Mode. You’ll
see the following window:
★ Make sure your Battery Box is connected to your Studuino and turned on.

90°
Driveshaft is aligned

② This screen is used to fix any Servomotor angles which are not
exactly 90°. Enter offset values until you reach the correct angle.

Click

Driveshaft and body need
modifying

★ Remember to use the same connector with the Servomotor after calibration, as calibrations are
unique to each Servomotor. After calibration, we recommend putting a sticker on the connector used for
the Servomotor so it can be easily identified.
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3.1.4. Programming
from the Motion Palette and connect it to the

① Drag
block.

Drag and drop

② Change 90 to 0 in

. Use a USB cable to connect your Studuino to your PC. Now

choose Test ON from the Run menu.
③ Once you’ve opened Test Mode, click

The Servomotor should rotate to 0.
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.

with 180 and your Servomotor will slowly rotate to 180

④ Replace the 0 in
degrees when you click

⑤ Use a

⑥ Replace the 180 in the

.

block to enclose the

block.

block’s

Servomotor will slowly rotate to 0 degrees when you click
You can use

with 0 and your

.

to enclose multiple Servomotor blocks. Any Servomotors inside this

block will move in sync to the target angle with a slight delay. Using this block with your Servomotors makes
your program pause until your Servomotors finish rotating.
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3.2. Making a Robotic Arm That Uses Three Servomotors
Now we’re going to use three Servomotors to make an Arm Robot. We’ll have to program the arm to change
angles each time you press one of the Push-buttons on your Studuino. You can program your Push-buttons
using a combination of blocks for variables, operators, and the Push-buttons themselves.

3.2.1. Building the Robot
Follow the instructions below to assemble your robot.

Part 1

Part 2

D9

★ Assemble the same shape as part 1.

Finished!

Finished!

D10

Part 3

D11

Finished!
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Building the Arm
(1) Put together parts 1-3 as shown.
Part 2
Part 3

Part 1

(2) Add your Battery Box to your Studuino and plug it into the POWER connector as shown.

POWER

(3) Add your arm and plug your Servomotors into the connectors as shown.

D10
D9
D11

Gray
Black
Black

Keep an eye on your cables!
The gray wire should be on the inside.
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3.2.2. Port Settings
Before programming, you'll need to set the ports in the Block Programming Environment to match the parts
connected to your Studuino. Select Edit from the menu and choose Port Settings to open the Port Settings
dialog box. Make sure that boxes D9, D10 and D11 under Servomotor are checked.

Make sure that Servomotor
boxes D9, D10, and D11 are
checked

3.2.3. Programming
① Click the Make a variable button in the Variables Palette. Use the dialog box to name it flag1.

① Click
② Name it "flag1"

Use this dialog
box to name the
variable
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③ Click

② Drag

from the Variables Palette and connect it to

.

Drag and drop

③ Next make the value of flag 1 change when you press button A0. Drag
Palette to the Script Field.

from the Control

Drag and drop

④ Drag

from the Operators Palette into

.

Drag and drop
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from the Sensing Palette and drop it into the left side of the

⑤ Drag
the right side to 0.

Drag and drop

⑥ Drag

from the Variables Palette into the opening of the

Drag and drop

⑦ Drag

from the Operators Palette into

Drag and drop
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.

block.

block. Set

⑧ Drag

from the Sensing Palette and drop it into the right side of the

block.

Set the left side to 1.

Drag and drop

The block you've just made will change flag1’s value from 0 to 1 or from 1 to 0 each time you press A0.
The value of flag1 is used to change the angle of your Servomotors.
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⑨ Next you'll make the Servomotor angle change as flag 1 changes. Drag
Control Palette to the Script Field.

Drag and drop

⑩ Drag

from the Operators Palette into

Drag and drop
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.

from the

⑪ Drag

from the Variables Palette and drop it into the left side of the

block.

Set the right side to 1.

Drag and drop

⑫ Click the Motion button in the Command Palette. Now drag two
blocks into the openings of the

block. Set the value of the top block to 115 and the bottom

block to 90.

Drag and drop

Now you’ve programmed your Servomotor to change angles based on the value of flag1.
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⑬ Connect the blocks you made in ⑫ with the blocks you made in ⑧ .

⑭ Drag

from the Control Palette and use it to enclose your blocks.

Drag and drop

While the program you’ve made up to this point will change your Servomotor’s angle every time you press
the button, the forever block that it uses means that the program will immediately move onto the next
step once the last block runs. This means that the program will continue to repeat as long as the button is
pressed, changing the value of flag1 and setting a different angle every time it does. You can prevent this
by adding a random wait time to the repeat in the next step. We’ll use 0.2 seconds in this example.
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⑮ Drag

from the Control Palette to the place shown in the picture.

Drag and drop

⑯ Set the

block to 0.2 seconds.

This will make your program check the button’s value every 0.2 seconds.
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⑰ Connect the rest of your blocks to

.

Now you've programmed Servomotor D9 to rotate from 115 to 90 degrees and back every time you press
button A0.
⑱ Now choose Transfer from the Run menu and see how your robot works.
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⑲ You’ll need to repeat the previous steps to program your remaining two Servomotors.
Drag the program you just made to the bottom of the Script Field. Now right click
and choose duplicate.

Right-click and
choose “duplicate”

Duplicated blocks!
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⑳ Separate your duplicated blocks and drag

back to the Command Palette to delete it.

Drag and drop

㉑ Go to the Variables Palette and click Make a variable. Type the name flag2 into the dialog box.

① Click

② Name it "flag2"

Use this dialog
box to name the
variable
③ Click

㉒ Change flag1 to flag2 in your set of duplicated blocks.

① Click
② Choose “flag2”
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㉓ Drag

into the right side of

. This will knock

the block to delete it. You’ll also need to drag

to your bottom

out of the space. Right click on
blocks and delete the

.

The block will
pop out

Drag and drop

Drag and drop

㉔ Choose A1 for

and D10 for both

blocks.
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㉕ Duplicate these two blocks and connect them to the originals.

① Right-click and choose “duplicate”

Connect them to
the originals
② Right-click and choose “duplicate”

Connect them to
the originals

㉖ Now pick settings for your third Servomotor. Name the variable flag3.

① Click

② Name it “flag3”

Use this dialog
box to name the
variable
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③ Click

㉗ Just as you did with your second set of blocks, you’ll need to change the values of your duplicated
blocks. Choose the variable flag3 and Servomotor D11.

Drag and drop

Drag and drop

㉘ Set the Servomotor’s angles to 50 and 150.
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㉙ Connect each set of blocks where you see the white lines.

Drag and drop

Drag and drop
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㉚ Drag two

blocks and connect them as shown. Choose flag2 and flag3 as shown.

Drag and drop

Now you’ve programmed your robot’s arm to change the angles of D9, D10, and D11 when you press A0,
A1, and A2. Choose Transfer from the Run menu to transfer your program. Once it’s transferred, you’ll be
able to press A0, A1, and A2 to move the arm.
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