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1. Introduction

KickStart™ is a segmented LCD design suite that speeds up development process of a custom LCD,
simplifies its use and reduces costs and time to market. Its main components are

1. KickStart™ on-line tool
2. KickStart™ development kit
3. KickStart™ LCD Driver chip

These will be explained in the following chapters in details, but first a few definition is needed,
because these will be used all over the document.

1.1. What is a segment?

A segment is a single, usually continuous, area of the LCD surface that can be on or off. This is the
smallest controllable unit on the LCD.

Example 1

Example 2

This is a simple segment.

This is a more complicated segment. It consist of two areas, but these areas
are always controlled together.

1.2. What is an object?

An object is a group of segments that are usually used together.

Example 1
— A 7-segment digit is an object consisting of seven segments which are
l l controlled independently to show various numbers.
Example 2
“" A disk shape consisting of 12 segments, where the segments are controlled
a- independently, is also an object.

4

Example 3

This object consist of only one segment.
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1.3. What is a component?

A component is an array of identical type objects that are usually used together.
Example 1

) N N N N
NN 1N TN Y I

Seven identical 16-segment objects are a components.

But six 7-segment objects are also a component even if
the size of the digits are different.
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2. KickStart™ on-line tool

KickStart™ on-line tool is an easy to use web based LCD drawing tool. With simple drag-and-drop
operation it is possible to design a segmented LCD within seconds. After the LCD layout is ready,
GPEG can create samples, define the segment to memory mapping, and table definition files. A
slower, but more flexible, alternative is to make a normal mechanical drawing and submit it for
processing.

At the time of writing the tool was here:

http://sidekick.web1.sf.tigauk.net/home/create

| am not sure this is its final location.

The design process is quite straightforward At first the tool asks for the size of the LCD, then creates
a blank design screen. Initial size is not really important, because the project name and size of the
LCD can be changed any time

Most common objects can be selected from the Toolbox on the left side. Once selected they appear
in the top left corner of the design screen. Name, size and position can be defined by typing in the
properties or dragging the component with the mouse or with the arrow keys.

If an object is not available in the Toolbox then it can be uploaded. Small size, high resolution, black
and white PNG files are the easiest to create, but JPG and SVG files can also be used.

Objects that are part of a component shall be placed consecutively
The on-line tool can be used in two way:
1. Either as an engineering tool, by specifying the exact size and position of each elements.

This often require the generation and uploading of custom graphic file, because no two LCDs are
exactly the same.

2. Or as a sketching tool to get an overall idea how the glass will look like.

There is a huge library of objects and components available to choose from. Even if not exactly
the right size and shape, they can be used to create an animated sketch quickly.

The following examples show the use of the tool better than a lengthy explanation.
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http://sidekick.web1.sf.tigauk.net/home/create

Example 1: A simple clock

The target is to design a simple clock that displays time in hh:mm format.

0 1 2

Lad

B

It can be designed the following way:
1. Open the KickStart™ on-line tool.
2. Enter your email address.
3. Define the size of the LCD as 28x10 mm and click "Create".

¥ sidekick.webl sfigauknet/homefcreate 39 - Google Advanced - EactPhras P | @~ © K~

am DESIGN

SCREEN DEMO
+44 (0) 8704 931 433 | sales@apeqint.com Dot farget ta sawe

D

Welcome to GPEG Ki art design fool where you without the need
ftware. You can use our growing librai ! animated bar graphs and battery symbols

a pload your own omer graphi ce y Ve p you bring it all to life with simple animatiol

flashing and variable text m ges at the touch of a button.

So that you can recall and share your unique design in the future, we will email you back a unique link to the email address
please check it is valid before clicking "create”. Once you are happy with your design, GPEG's mechanical and
team will guide you through a final engineering drawing when you are ready to go ahead and make your own

customised sample.

S FR AT
'y ent Text
Please enter your e-mail addr and dimensions to create a new screen.
Symbols If you wish to load an existing screen then please 5

E-Mail Address
V4 Width (mm)
Draw Height (mm)
\

Animate

EEIEN Welcome to GPEG Kickstart iternational +44 ( 4 gpegint com
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4. Click on PROJECT NAME and type "Simple clock".

GPEG Kickstart Screen Designer
€ @ sidekick.webl sf tigauknet/designer/screen/50191 25236 7L e octPhs 2| @ © B~

w*
DECIGET QUOTE ME DEMO

SCREEN
+44 (0) 8704 931 433 | sales@gpegint.com gettosa

TOOLBOX
PROJECT NAME - Sir

10mm

28mm

cted, the amow ki be used to make fine positional adj

Toggle Grid  Toggle Highlight ve & Preview

PROPERTIES

Reference Visible?

S Name
Symbols

v

Draw

2

Animate

termnational +44 {

| Ready
5. Select on the 7-segment display icon.

GPEG Kickstart Screen Designer
€ @ sidekick.webl sftigauk.net/designer/screen/50191 e25a Googl BoctPhro: P| @~ © B~

DESIGN DEMO

o
GAV
SVE SCREEN

+44 (0) 8704 931 433 | sales@gpegint.com Don't forget to save

T00LB0X ]
PROJECT NAME - New GPEG Design Screen

Upload image

10mm

28mm

lected, the arrow k be used to make fine positional adjustments.

Toggle Grid  Toggle Highlight Preview

PROPERTIES

Name Reference Visible?

Symbols
V
Draw

| 2

Animate

temnational +44 ( begint com

rosay
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6. A 7-segment object will appear in the top left corner of the design screen. Position and size are
wrong, but do not worry, just click on "New Component 1" in PROPERTIES window.

GPEG Kickstart Screen Designer

€
o

% sidekick.webl sf.tigauk.net/designer/screen/50191e25a3f67f1e

A DESIGN
AV
L SCREEN
+44 (0) 8704 931 433 | sales@gpegint.com

Don't forget to save
TOOLBOX

‘QUOTE ME DEMO

PROJECT NAME - New GPEG Design Screen

o - o
Upload image

28mm

When an object is selected, the arrow In be used to make fine positional adjustments.

Toggle Grid  Toggle Highlight S review
PROPERTIES
Name Reference Visible?

New Component 1 7 Segment (1) < Yes o Select

Animate

Ry

GPEG International +44 (0) 870

7. Enter name Name="H MSB", position Top=1, Left=1, size Height=8, Width=5.

Owerview Toggle Grid  Toggle Highlight e & Preview
PROPERTIES

Unique 1D: gment(1) Count

MName HMSEB Flash ide
Position Tor: I et [ nioniont Clone

Size Heiont |  wion
Number m

Comment
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8. Select the 7-segment display icon again, click on the "New Component 2" line in the

PROPERTIES window, and enter name Name="H LSB", position Top=1, Left=7, size Height=8,
Width=5.

Owverview Toggle Grid  Toggle Highlight  Save & Preview

PROPERTIES

Unigque 1D: T Segment(2) Count Deleta

MName HLSE Flash

Hide

Position Top: Left Highlight Clone

Size Height EJJJ]  wian
Number m

Comment

9. Select the 7-segment display icon again, click on the "New Component 3" line in the

PROPERTIES window, and enter name Name="M MSB", position Top=1, Left=15, size Height=8,
Width=5.

Owerview Toggle Grid  Toggle Highlight  Sawve & Preview
Unigue ID: 7 Segment(3)
Mame MMSE Flash
Position Top: Left Highlight
Size Height: m Width:

MNumber

i _

10. Select the 7-segment display icon again, click on the "New Component 4" line in the

PROPERTIES window, and enter name Name="M LSB", position Top=1, Left=21, size Height=8,
Width=5.

Count

Owerview  Toggle Grid  Toggle Highlight  Save & Preview

PROPERTIES

Unique 1D: 7 Segment(4) Count
MName MLSE Flash
Position Top: Left Highlight

Size Height ]  wion

Number

I _
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11. Select the colon symbol, from Symbols on the left side
TOOLBOX

D

Upload image

1k

Fonts

Symbals

’

12. Click on the "New Component 5" line in in PROPERTIES window, and enter name
Name="Colon", position Top=1, Left=9.5, size Height=8, Width=8.

Overview Toggle Grid Togagle Highlight

PROPERTIES

Unique 1D: Symbol: Colon({5) Flash Delete

T Top: Left Clone

Size Heign: EN  wion: EXEIE

o _
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13. Click on Overview and check the result. It should look like this:

PROJECT NAME - Simple clock

00:00

28mm

When an object is selected, the arrow keys can be used to make fine positional adjustments.

Togale Grid  Togale Highlight : & Preview

PROPERTIES

Name Reference Visible?

HMSB 7 Segment (1) @ Yes o Select
HLSB 7 Segment (2) @ Yes . Select
M MSB 7 Segment (3) @ Yes o Select
MLSB 7 Segment (4) @ Yes o Select

Colon Symbol: Colon ( @ Yes Select

If it is different, then click on the faulty object and edit its properties.

14. Click on "QUOTE ME", fill in the "Quotation Request Form" and "Submit Enquiry"

Quotation Request

Your Name (required)

Company Mame (required)

Telephone ({required)

Quantity Required (required)

Date Required (required)

Woud you like a demo, sample or engineer to visit ? Yes @ No @

Submit Enquiry
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After a few days you will receive a price quotation for designing and manufacturing the glass.

If you are happy with the costs then our engineers will proceed designing the glass and you will
receive the following data:
1. A drawing showing the names and the sizes of the segments:

N w/'”‘*x 1 N=711 ./
<> ,' .'< »g@ @

2. A segment definition table

Number{Name Number{Name Number{Name Number{Name
0|5A 8|6A 16|7A 24|8A
1|5B 9|6B 17|7B 25|8B
2|5C 10(6C 18|7C 26|8C
3|5D 11|6D 19(7D 27(8D
4|5E 12|6E 20|7E 28|8E
5|5F 13|6F 21|7F 29(8F
6|5G 14|6G 22|7G 30|8G
7 15|6P 23 31

This information is needed to access the LCD controller at segment level.

Please note that this table is not the connection of the glass. The advantage of using KickStart™ is
that there is no need to know the physical connection of the LCD. In fact the same firmware can be
used to access differently connected LCDs.

3. Object definition table

Object|Type Description
0]7-segment object 1st digit of the 4 * 14-segment component
1|7-segment object 2nd digit of the 4 * 14-segment component
2|7-segment object 3rd digit of the 4 * 14-segment component
3|7-segment object 4th digit of the 4 * 14-segment component
4licon colon between object 1 and object 2

This information is needed to access the LCD at object and component level.
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4. Arrays of data needed for LCD initialization

Cmd_Seg_Tbl command with parameters

1, 119, 219, 218, 213, 209, 207, 223, 201, 215, 203, 210, 197, 208, 223, 205, 193, 201,
195, 202, 205, 203, 207, 195, 209, 199, 211, 199, 221, 197, 199, 159, 185, 253, 163,
251, 165, 153, 167, 191, 177, 189, 163, 163, 189, 241, 191, 191, 169, 189, 163, 139,
181, 185, 191, 135, 177, 229, 162, 162, 172, 160, 182, 158, 129, 29, 139, 27, 157, 25,
151, 23, 144, 145, 154, 151, 132, 149, 142, 141, 152, 143, 138, 137, 132, 139, 150,
134, 184, 5, 178, 3, 172, 1, 166, 63, 80, 61, 66, 59, 76, 57, 69, 117, 67, 119, 89, 113, 84,
241, 93, 110, 83, 108, 89, 106, 87, 97, 93, 111, 75, 109, 65, 97, 79, 101, 93, 91, 107, 89,
101, 219, 107, 217, 113, 215, 119, 21, 125, 19, 107, 17, 97, 15, 118, 79, 124, 73, 98, 75,
104, 70, 110, 68, 124, 66, 114, 64, 120, 55, 14, 53, 20, 51, 26, 61, 16, 51, 14, 49, 4, 55,
23,48, 17,175, 18, 41, 16, 11, 30, 9, 12, 47, 2, 33, 0, 33, 6, 32, 12, 27, 42, 21, 40, 11,
46, 29, 36, 31, 42, 5, 56, 27, 62, 1, 60, 47, 50, 77, 55, 9, 57, 11, 43, 5, 37, 4, 32, 35, 38,
17,44, 191, 202, 125, 207, 250, 206, 185, 196, 119, 205, 244, 216, 115, 217, 240, 219
237, 213, 233, 215, 203, 217, 201, 203, 199, 197, 245, 199, 235, 193, 229, 203, 219
237, 213, 239, 203, 233, 221, 227, 223, 237, 197, 255, 219, 249, 193, 251, 239, 245,
141, 246, 201, 248, 203, 234, 197, 228, 196, 231, 67, 225, 129, 235, 255, 141, 61, 142,
186, 137, 249, 131, 55, 140, 180, 159, 51, 152, 176, 154, 173, 148, 169, 150, 139, 152,
137, 138, 135, 132, 181, 134, 171, 128, 165, 138, 155, 172, 149, 174, 139, 168, 157,
162, 159, 172, 133, 190, 155, 184, 129, 186, 175, 180, 205, 181, 137, 187, 139, 169,
133, 167, 132, 166, 3, 160, 193, 170, 63, 76, 253, 77, 122, 72, 57, 66, 247, 79, 116, 94,
243, 91, 112, 89, 109, 87, 105, 85, 75, 91, 73, 73, 71, 71, 117, 69, 107, 67, 101, 73, 91,
111, 85, 109, 75, 107, 93, 97, 95, 111, 69, 125, 91, 123, 65, 121, 111, 115, 93, 121, 91,
103, 89, 109, 79, 99, 101, 105, 3, 119, 1, 125, 127, 3, 29, 9, 27, 23, 25, 29, 39, 11, 181,
1,179, 31,177, 21, 111, 2, 44, 24, 42, 22, 40, 20, 37, 18, 39, 8, 33, 7, 161, 62, 27, 24,
61, 18, 59, 12, 57, 6, 55, 24, 29, 10, 27, 20, 25, 6, 7, 8, 29, 18, 27, 28, 25, 6, 23, 38, 7,
36, 11,39, 5

Cmd_Obj_Tbl command with parameters

2, 66, 66, 117, 92, 11, 6, 37, 122, 35, 110, 57, 110, 47, 82, 45, 70, 43, 178, 41, 190, 55,
178, 53, 134, 43, 134, 41, 134, 27, 232, 25, 202, 31, 44, 28, 14, 34, 80, 32, 114, 38,
148, 52, 190, 62, 170, 4, 210, 18, 218, 16, 218, 14, 194, 12, 194, 10, 218, 8, 218, 6,
210, 4, 210, 2, 218, 0

Cmd_LCD_cnf command with parameters

16, 3, 3,1, 34, 185

The contents of these tables are used in Cmd_Seg_Thl, Cmd_Obj Thl and Cmd_LCD_cnf
commands. See Chapter "4.3.5. LCD initialization example" for details. Once these tables are
downloaded to Kickstart™ LCD Controller, the segments and objects, as defined above, are
accessible.
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Example 2: Part of the LCD used in KickStart™ development kit
AQlp, T N7 {7 §7) ©7) §7)
ors 1 0 19 1Y 1y Uy

=)

Q

S

—

(

iy
ay) (78 St

O T

The on-line tool is used for approximation only in this example, because neither the 16-segment digit
nor the rounded top bar are available in the TOOLBOX. For detailed work see the next example.
1. Open the KickStart™ on-line tool.

2. Enter your email address.
3. Define the size of the LCD as 64x30 mm and click "Create".

s to create a new screen
n then p

E-al Adr
wian
Height (mm)

Click on PROJECT NAME and type "KickStart™ Development Kit Approximation".

PROJECT NAME - Ki

64 mm
When an object is selected, the arrow keys can be used to make fine positional adjustments.

Toggle Grid Toggle Highlight Save & Preview

PROPERTIES
Visible?

Reference

Name

Revision: 1.1
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4. Select the disk shape from the Animate menu.

TOOLBOX

PROJECT NAME - Kickstart Development Kit Approximation
e ] S,
uy

Upload image

o O -

64mm

When an object is selected, the arrow keys can be usad to make fine postional adjustments.

Toggle Grid  Toggle Highiight  Save & Previes
PROPERTIES
Ham Reference Visible?

New Component 1 Animated: Fan (1) @ Yes &, Seiect

5. A disk shape object will appear in the top left corner of the design screen. Position and size are
wrong, but do not worry, just click on "New Component 1" in PROPERTIES window and enter
name Name="Disk", position Top=1, Left=1, size Height=10, Width=10.

PROJECT NAME -

D
7T

64mm

When an object is selected, the arrow can be used to make fine positional adjustments.

o Toggle Grid  Toggle Highlig

PROPERTIES

Unique ID: Animated: Fi lash
Name Highipt
Position g 0.998¢ Left: [uRejeield Animate
Size Heignt: EXERR  wic

Cﬂmment _
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6. Select the bar shape object from the Animate menu.

PROJECT NAME - Kickstart Development Kit Approximation

D

Upload image

A =k
V‘F When an object is selected, the arro can be used to make fine positional adjustments.

Fonts

Toggle Grid  Toggle Highlight S
PROPERTIES

Name Reference Visible?
Animated: Fan (1) @ Yes
ew Component 2 Animated: B ) < Yes

7. A bar shape object will appear in the top left corner of the design screen. Position and size are
wrong, and the top is not rounded, but we need it only for approximation. Click on "New
Component 2" in PROPERTIES window and enter name Name="Bar", position Top=1, Left=1, size

Height=12, Width=50.
PROJECT NAME - Kickstart Development Kit Approximation

an
w

64 mm

When an object is selected, the arrow ki -an be used to make fine positional adjustments.

v Toggle Grid Toggle Highlight
PROPERTIES

Unigque ID: Animated: Bar(;

Delete
Name Bar

Position Top: EREEH Left: EREee

Height: EXsEal Width: EeRet

Comment
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8. Select the segmented text shape component from the Fonts menu.

PROJECT NAME - Kickstart Development Kit Approximation

Tt

64mm

Wihen an object is selected, the arro can be used to make fine positional adjustments.

Toggle Grid  Toggle Highlight S

PROPERTIES

Name Reference Visible?
Animated: Fan (1) % Yes

ew Component 2 Animated: B ) < Yes

9. A segmented text shape component will appear in the top left corner of the design screen.
Position and size are wrong, and the font is wrong type, but we need it only for approximation.
Click on "New Component 3" in PROPERTIES window and enter name Name="Text", position
Top=2, Left=15, size Height=8, Text="1234566789".

PROJECT NAME - K
A
%ﬁ \ L:_'l |

64-mm

When an object is selected, the arroy s can be used to make fine positional adjustments.

Ov Toggle Grid  Toggle Highlight

PROPERTIES

Unique ID: Font: fourteen-segme

Flash
Name Text Highlight

Position Top: [REEER Left: RERE
Si Height: FRERE  width: ELlery
Text 123456738

i _
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10. Click on the disk shape and then on "Animate".

PROJECT NAME - 4. Kickstart Development Kit Approximatic

% 123456789
1

64 mm
When an object is selected, the arrow keys can be used to make fine positional adjustments.
iew Toggle Grid Toggle Highlight e & Preview
PROPERTIES

Unigue ID: Animated: Fan(1) Flash

Position Top: IR Left: juReeiy

Height: Width:

i _‘

11. Repeat it with the bar shape too, and your design will come to life.

PROJECT NAME - Kickstart Development Kit Approximation
/>

we 134506189

1 x |

G4 mm

When an object is selected, the arro can be used to make fine positional adjustments.

O w Toggle Grid Toggle Highlight & Preview

PROPERTIES

Unique I0: Animated: Bar

Name

Position

Comment

12. And if you are interested, how to design this screen with engineering precision, read the next
example.
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13. Example 3: Part of the LCD used in KickStart™ development kit

The target is to design the following LCD with engineering precision:

O o> O

Aoy, W) WD W SO W) §F)
o> 1N 1N 1Y 09 19 oy

O T

1. Before you start using the on-line tool you have to create the precise drawing of all objects.

2. Open your favourite drawing program and create a blank black and white PNG image, 600 dpi
resolution, 10x16 mm size, draw the foIIowing picture and save it as "16-segment.png".

3. Create a blank black and white PNG image, 600 dpi resolution, 15x15 mm size, draw the
following picture and save it as "Disk.png".
A,

wy

=)
=

U§
=

4. Create a blank black and white PNG image, 600 dpi resolution, 50x8 mm size, draw the
following picture and save it as "Bar.png".

5. Open the KickStart™ on-line tool.
6. Enter your email address.
7. Define the size of the LCD as 64x30 mm and click "Create".

mate B
nplete you bring it all to life with simple anim

& i
the touch of a button.
your unique design in the future, we will email you back a umque link to the email address

"create™. Once you are happy with your design, G's mechanical and
you through a ﬁr\d\ engineering drawing when you are ready to go drIEdd and make your own

Please enter your e-mail a d dimensions to create a new screen
If you wish to load an existing then pleas

E-Mai Address
Width (mm)

Height {(mm) i)
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8. Click on PROJECT NAME and type "KickStart™ Development Kit".

PROJECT NAME - Ki

64 mm

When an object is selected, the arrow keys can be used to make fine positional adjustments.

Toggle Grid  Toggle Highligh & Preview

PROPERTIES

Name Reference Visible?

9. Upload your images in TOOLBOX, "Upload image", Add New Upload". After you uploaded all
three images the screen should look like this:

TOOLEOX

Upload image

Add New Disk.png
Upload

Tt

! 16-zegment png

IQ

Draw

.

Animate

Page 22 Revision: 1.1

GPEG International Ltd http.//www.gpegint.com



10. Select Disk.png from the "Upload image" menu.

11. A disk shape object will appear in the top left corner of the design screen. Position and size
are wrong, but do not worry, just click on "New Component 1" in PROPERTIES window and enter
name Name="Disk", position Top=1, Left=1, size Height=10, Width=10.

PROJECT NAME - Kickstart Development Kit

64 mm

When an object is selected, the arrov an be used to make fine positional adjustments.

w Toggle Grid Toggle Highlight
PROPERTIES

Unigue: 1D: Uploaded Image Flash

Name Highioht
Position Top: [ulejetels Left: Jugeieie
Height: EEReERIT Width: EEREERI3

i _

12. Select Bar.png from the "Upload image" menu.

13. A bar shape object will appear in the top left corner of the design screen. Position and size are
wrong, but do not worry, just click on "New Component 2" in PROPERTIES window and enter
name Name="Bar", position Top=19, Left=6, size Height=8, Width=50.

Page 23
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PROJECT NAME -

wr
64 mm

When an object is selected, the arroy = can be used to make fine positional adjustments.

Ov w Toggle Grid Toggle Highlight &

PROPERTIES

Unique ID: Uploaded Imag

Name Ear
Position Top: EREEEH Left: EEREtEE

Height: |RSEal Width: GRRae

Comment
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14. Select 16-segment.png from the "Upload image" menu.

15. A 16-segment character shape object will appear in the top left corner of the design screen.
Position and size are wrong, but do not worry, just click on "New Component 3" in PROPERTIES
window and enter name Name="Char1", position Top=1, Left=14, size Height=10, Width=6.4.

PROJECT NAME - Ki

64-mm

When an object is selected, the arrow an be used to make fine positional adjustments.

Overview Toggle Grid Toggle Highlight Save & Preview
PROPERTIES

Unique ID: Uploaded Ims lash Delete

Name it tide

Position Top: |[IREEiEH i 13.99¢ Clone

S Height: ERERE  width: [GEEEY]:

i _

16. Use the "Clone" function to create six more characters and arrange the objects on the design
screen until they look like this:

PROJECT NAME - Kickstart Development Kit
W ININIAINIANIN N

64mm

When an object ed, the arrow ki n be used to make fine nal adjustments.

30mm

Toggle Grid  Toggle Highlight Save & Preview
PROPERTIES
Name Reference
Disk Uploaded Image (1)
Bar

Char1

w

Char2

w

Char3

%]

Char4

Charb

w

Charb

a2 e e e ppepep
42} 42}

Char7? Uploaded Image (9)

If it is different, then click on the faulty object and edit its properties.
17. Click on "QUOTE ME", fill in the "Quotation Request Form" and "Submit Enquiry"
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After a few days you will receive a price quotation for designing and manufacturing the glass.
If you are happy with the costs then our engineers will proceed designing the glass and you will
receive the following data:

1. A drawing showing the names and the sizes of the segments

4

IS

o
~

A SN S L A SRS,
N12 N

X2 X3 \\ X4 X 7]l x8 /| x9 //x1 X1
2. A segment definition table
Number | Name Number | Name Number | Name Number | Name Number | Name
0]1A 16| 2A 24 | 3A 32 4A 48| 5A
111A1 17 | 2A1 25| 3A1 33 | 4A1 49| 5A1
2|1B 18|2B 26| 3B 34 4B 50|5B
3/1C 19| 2C 27 3C 35/4C 51|/5C
41D 202D 283D 36 4D 525D
5|1D1 21|2D1 29| 3D1 37|4D1 53|5D1
6|1E 22| 2E 30| 3E 38 |4E 54 | 5E
7|1F 23| 2F 31|3F 39 |4F 55| 5F
811G 242G 323G 404G 56 |5G
9/1G1 25|2G1 33|3G1 41|4G1 57 |5G1
10| 1H 26| 2H 34 |3H 42 |4H 58| 5H
1111 27 | 2l 35| 3l 43| 4l 59| 5l
1211J 282J 36|3J 44 4J 60|5J
13| 1M 29| 2M 37 |3M 45| 4M 61|5M
14 | 1L 30| 2L 38| 3L 46 | 4L 62| 5L
15| 1K 312K 393K 47 | 4K 63| 5K
Number | Name Number | Name Number | Name Number | Name
64 | 6A 80| 7A 96 | N1 112 | X1
65 | 6A1 81| 7A1 97 N2 113 | X2
66 | 6B 82|7B 98 |N3 114 | X3
67 |6C 83|7C 99 | N4 115 | X4
68 | 6D 84|7D 100 | N5 116 | X5
69 | 6D1 85|7D1 101 | N6 117 | X6
70| 6E 86| 7E 102 | N7 118 | X7
71|6F 87|7F 103 | N8 119 | X8
726G 88|7G 104 | N9 120 | X9
7316G1 89| 7G1 105 |N10 121|X10
74 | 6H 90| 7H 106 | N11 122 | X11
756l 91|71 107 |N12 123
76 |6J 92|7J 108 124
77 | 6M 93|7M 109 125
78| 6L 94| 7L 110 126
796K 95| 7K 111 127

This information is needed to access the LCD controller at segment level.

Please note that this table is not the connection of the glass. The advantage of using KickStart™ is
that there is no need to know the physical connection of the LCD. In fact the same firmware can be
used to access differently connected LCDs.

Page 25 Revision: 1.1

GPEG International Ltd http.//www.gpegint.com




3. Object definition table

Object| Type Description
0] 16-segment object 1st digit of the 7 * 16-segment component
1] 16-segment object 2nd digit of the 7 * 16-segment component
2| 16-segment object 3rd digit of the 7 * 16-segment component
3[16-segment object 4th digit of the 7 * 16-segment component
4]16-segment object 5th digit of the 7 * 16-segment component
5]16-segment object 6th digit of the 7 * 16-segment component
6| 16-segment object 7th digit of the 7 * 16-segment component
7 | bar object Disk shape
8| bar object Bar shape

This information is needed to access the LCD at object and component level.

4. Arrays of data needed for LCD initialization commands.

Cmd_Seg_Tbl command with parameters

1, 119, 219, 218, 213, 209, 207, 223, 201, 215, 203, 210, 197, 208, 223, 205, 193, 201,
195, 202, 205, 203, 207, 195, 209, 199, 211, 199, 221, 197, 199, 159, 185, 253, 163,
251, 165, 153, 167, 191, 177, 189, 163, 163, 189, 241, 191, 191, 169, 189, 163, 139,
181, 185, 191, 135, 177, 229, 162, 162, 172, 160, 182, 158, 129, 29, 139, 27, 157, 25,
151, 23, 144, 145, 154, 151, 132, 149, 142, 141, 1562, 143, 138, 137, 132, 139, 150,
134, 184, 5, 178, 3, 172, 1, 166, 63, 80, 61, 66, 59, 76, 57, 69, 117, 67, 119, 89, 113, 84,
241, 93, 110, 83, 108, 89, 106, 87, 97, 93, 111, 75, 109, 65, 97, 79, 101, 93, 91, 107, 89,
101, 219, 107, 217, 113, 215, 119, 21, 125, 19, 107, 17, 97, 15, 118, 79, 124, 73, 98, 75,
104, 70, 110, 68, 124, 66, 114, 64, 120, 55, 14, 53, 20, 51, 26, 61, 16, 51, 14, 49, 4, 55,
23,48, 17,175, 18, 41, 16, 11, 30, 9, 12, 47, 2, 33, 0, 33, 6, 32, 12, 27, 42, 21, 40, 11,
46, 29, 36, 31, 42, 5, 56

Cmd_Obj_Tbl command with parameters

2,66, 66, 117, 92, 11, 6, 37, 122, 35, 110, 57, 110, 47, 82, 45, 70, 43, 178, 41, 190, 55,
178, 53, 134, 43, 134, 41, 134, 27, 232, 25, 202, 31, 44, 28, 14, 34, 80, 32, 114, 38,
148, 52, 190, 62, 170

Cmd_LCD_cnf command with parameters

16, 3, 3,1, 34,185

The contents of these tables are used in Cmd_Seg Thl, Cmd _Obj Tbl and Cmd_LCD_cnf
commands. See Chapter "4.3.5. LCD initialization example" for details.

You do not have to understand the meaning of these tables. In fact they are meant to be cryptic.
Once they are downloaded to KickStart™ LCD Controller, the objects, as defined above are
accessible.
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3. KickStart™ development kit

Kickstart™ development kit consist of the following elements:

1. LCD designed with KickStart™ on-line tool with KickStart™ LCD driver chip built into its flat
cable

2. KickStart™ Development Board to connect the KickStart™ LCD to PC
3. Kickdev demo program to test the LCD

3.1. LCD of the development kit

This LCD can be designed with the on-line tool. Part of the design process was shown in Example 2
and 3 of Chapter "2. KickStart™ on-line tool".

Dipnemim

==
>

—

0
=S
0
{

=

I

The following chapters list the segment and object assignments of the LCD in details. These are
needed to access the LCD.
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3.1.1. Segment names

1.09 0.93

@“@‘
k) A @mﬁwaF@©l
{ B I B
::
A@EMDDE/J@
1 IR TEICRCRTRERCArCIUmE e
UJTﬁ? C?
B BE
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3.1.2. Segment definition table

Number | Name Number | Name Number | Name Number | Name Number | Name
0/1A 50| 6A 100 11M 150 | 14K 200 N2
111B 51|6B 101 1ML 151/15C 201|N3
2|1C 52| 6C 102 | 11K 152 15D 202 | N4
3/1D 53| 6D 103/12C 153 |15E 203 | N5
4|1E 54| 6E 104 [12D 154 15C 204 | N6
5/1F 55| 6F 105 | 12E 155|15D 205 | N7
6/1G 56| 6G 106 12C 156 | 15D1 206 | N8
711G1 57| 7A 107 /12D 157 | 15E 207 |N9
8/ 1H 58|7B 108 | 12D1 158 | 15F 208 | N10
91l 59|7C 109 | 12E 159 | 15G 209 | N1
10[1J 607D 110 | 12F 160 | 15G1 210 N12
111K 61|7E 111]12G 161 |15H 211 X1
12|1L 62| 7F 112[12G1 162 | 151 212| X2
13/1M 637G 113|12H 163 |15J 213 X3
14| 2A 64| 8A 114 121 164 | 15M 214 | X4
15|2B 65| 8B 115[12J 165 | 15L 215 X5
16|2C 66|8C 116 | 12M 166 | 15K 216 | X6
172D 678D 117 1121 167 |16C 217 | X7
18| 2E 68| 8E 118 12K 168 | 16D 218 X8
19| 2F 69| 8F 119/13C 169 | 16E 219 X9
202G 708G 120/ 13D 170/16C 220 X10
21|2G1 71/ 9A 121 |13E 171/16D 221 X11
22| 2H 72| 9B 122/13C 172 16D1 22251
232l 73/9C 123[13D 173 | 16E 22382
24|2J 749D 124 1 13D1 174 | 16F 22483
25|2K 75| 9E 125|13E 175|16G 22554
26| 2L 76| 9F 126 | 13F 176 | 16G1 226 S5
27 | 2M 779G 127 113G 177 |16H 227 | lock
28| 3A 78| 10A 128 | 13G1 17816l 228 | sun
29|3B 79/10B 129 | 13H 179|16J 229 | alarm
30/3C 80| 10C 13013l 180 | 16M 230 clock
313D 81/10D 131[13J 181]16L 231 | min
32| 3E 82| 10E 132 13M 182 16K 232 | hr
33|3F 83| 10F 133 13L 183/17C 233 |F
343G 84110G 134 13K 184 17D 234|C
35|4A 85| 6P 135/14C 185 |17E 235 | mph
36 4B 86| 8P 136 14D 186 17C 236 | kph
37|4C 87| 11C 137 | 14E 187 17D 237 | frame
384D 88| 11D 138 14C 188 |17D1
39 4E 89| 1M1E 139[14D 189 |17E
40 | 4F 90| 11C 140 14D1 190 [17F
414G 91|11D 141 14E 191[17G
42 2P 92 11D1 142 | 14F 192 [17G1
43 |5A 93| 1ME 143/14G 193 |17H
44 5B 94| 11F 144 | 14G1 194 | 171
45|5C 95| 11G 145|14H 195|17J
46 |5D 96| 11G1 146 | 14l 196 [17M
47 | 5E 97| 11H 147 1 14J 197 |17L
48 | 5F 98| 11l 148 | 14M 198 | 17K
495G 99| 11J 149 | 14L 199 | N1
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This information is needed to access the LCD controller at segment level.

Please note that this table is not the connection of the glass. The advantage of using KickStart™ is
that there is no need to know the physical connection of the LCD. In fact the same firmware can be

used to access differently connected

3.1.3. Object definition table

Object|Type

Description

0]14-segment object

1st digit of top left 2 * 14-segment component

14-segment object

2nd digit of top left 2 * 14-segment component

7-segment object

1st digit of top left 2 * 7-segment component

7-segment object

2nd digit of top left 2 * 7-segment component

icon

colon between object 1 and object 2

1st digit of the centre 6 * 7-segment component

7-segment object

2nd digit of the centre 6 * 7-segment component

7-segment object

3rd digit of the centre 6 * 7-segment component

1
2
3
4
5|7-segment object
6
7
8

7-segment object

4th digit of the centre 6 * 7-segment component

9|7-segment object

5th digit of the centre 6 * 7-segment component

10|7-segment object

6th digit of the centre 6 * 7-segment component

11licon

colon between object 6 and object 7

12]icon

colon between object 8 and object 9

13|16-segment object

1st digit of the bottom 7 * 16-segment component

14|16-segment object

2nd digit of the bottom 7 * 16-segment component

15]16-segment object

3rd digit of the bottom 7 * 16-segment component

16|16-segment object

4th digit of the bottom 7 * 16-segment component

17|16-segment object

5th digit of the bottom 7 * 16-segment component

18]|16-segment object

6th digit of the bottom 7 * 16-segment component

19|16-segment object

7th digit of the bottom 7 * 16-segment component

20|bar disk-shaped, 12-segment object
21|bar bottom, 11-segment object
22|bar battery, 5-segment object
23Jicon lock

24licon sun

25licon alarm

26]icon clock

27licon min

28licon hr

29Jicon F

30|icon C

31licon mph

32|icon kph

33licon frame

This information is needed to access the LCD at object and component level.
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3.1.4. LCD initialization data

Cmd_Seg_Tbl command with parameters

1, 119, 219, 218, 213, 209, 207, 223, 201, 215, 203, 210, 197, 208, 223, 205, 193, 201,
195, 202, 205, 203, 207, 195, 209, 199, 211, 199, 221, 197, 199, 1569, 185, 253, 163,
251, 165, 153, 167, 191, 177, 189, 163, 163, 189, 241, 191, 191, 169, 189, 163, 139
181, 185, 191, 135, 177, 229, 162, 162, 172, 160, 182, 158, 129, 29, 139, 27, 157, 25,
151, 23, 144, 145, 154, 151, 132, 149, 142, 141, 152, 143, 138, 137, 132, 139, 150,
134, 184, 5, 178, 3, 172, 1, 166, 63, 80, 61, 66, 59, 76, 57, 69, 117, 67, 119, 89, 113, 84,
241, 93, 110, 83, 108, 89, 106, 87, 97, 93, 111, 75, 109, 65, 97, 79, 101, 93, 91, 107, 89,
101, 219, 107, 217, 113, 215, 119, 21, 125, 19, 107, 17, 97, 15, 118, 79, 124, 73, 98, 75,
104, 70, 110, 68, 124, 66, 114, 64, 120, 55, 14, 53, 20, 51, 26, 61, 16, 51, 14, 49, 4, 55,
23,48, 17,175, 18, 41, 16, 11, 30, 9, 12, 47, 2, 33, 0, 33, 6, 32, 12, 27, 42, 21, 40, 11,
46, 29, 36, 31, 42, 5, 56

Cmd_Obj_Tbl command with parameters

2, 66, 66, 117, 92, 11, 6, 37, 122, 35, 110, 57, 110, 47, 82, 45, 70, 43, 178, 41, 190, 55,
178, 53, 134, 43, 134, 41, 134, 27, 232, 25, 202, 31, 44, 28, 14, 34, 80, 32, 114, 38,
148, 52, 190, 62, 170

Cmd_LCD_cnf command with parameters

16, 3, 3,1, 34, 185

The contents of these tables are used in Cmd_Seg_Thl, Cmd_Obj Thl and Cmd_LCD_cnf
commands. See Chapter "4.3.5. LCD Iinitialization example" for details. Once these tables are
downloaded to KickStart™ LCD Controller, the segments and objects, as defined above, are
accessible.
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3.2. KickStart™ Development Board

The interface board uses FTDI FT230XS to convert USB data to serial line and Microchip
PIC18F45K22 to convert serial line data to SPI or I1>)C used by KickStart™ LCD Controller.

s

6 ““Cs Cmd EvEr H3 H4 Mecmer wiar rararers WY

The board was designed to be both an evaluation and a development board. Only the parts marked
in red are interesting for evaluation.
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3.2.1. USB to serial converter

USB
A vl #SVusb —~~ R1 2R +5Vu_ 12 Uicc
e et L a—a
(D2 —y —— Dric 3|
5 — 2 RTS_usb
ne/lD —— Rz 2R RTS 2
GND 3 —c1 —=C2 =5 J—cmlcw LEEM ié Ret  CTS (° CTS_ush
GND %_ 100n P 3.3V out
USB-B-VINI == = B v Veelo cavss 715 E :: ; R23  LDutx e
USB-B mini SMD, Lomex: 43-16-44 100n 5 GND Egggf 14 CBUSI 3 T{ed.
13 15 _CBUSO
GND  CBUSO Rz LDux
—_T: FT230XS ) >
Blu
This part of the circuit converts the USB to serial line.
. ™ . .
3.2.2. KickStart™ peripheries
Kickstart peripherals SW1 D6 R7 Buzz/LED6
PAG7led s
4 3k3
:lq KeyIn3 Red
C LEDS
Kepjns | 1 B8 BummLEDS
K4 KeyInd o 3
:|,). Turn off while KickPGM  Red =~
KE) nd or Buzzer used
é( Keyln3 uém :Imo Do/LED4
Y 10k
Keypn3 Gre
K2 KeyIn2 LED3
1] Busttode | 4 £ Dineps
Keyjin2 % -
:‘q Keyinl Yel 3
O _L LED2  Riy
Keyinl ——¢7 ——c8 ==c9 ==clo==c11 —Q—:L
1000 100n | 100n | 100n | 100n " 3K3
_ Gre
== = = = = -
_|||_ 4 B2, LepusL
14 rd 3k3
33— Ora
—
E—Jf Set BusMode before power on!
ExtBuzJ L IP1 \./:CC BusMode
) 2 g 4 -BusMode
Buzz/LEDG SPI >
Buzzer BusMode VCC74AHCT—IG]4
Piezo Buzy/LEDS Gnd

These are the key inputs and LED outputs of the KickStart™ LCD controller.

3.2.3. Power

O +Vin

Power

If USB powered, the max current is 500mA including Backlight

Z +5Vu
=[O
Z
= o
17 Z
4] 1
o=—=n
T2Vin —
6-16V, max 1A

(5.5mm pwr socket)

Up to 1A possible if powered by external 12V

. P3

)

=0
VecSelect:

This part of the circuit provides power for the LCD, the LCD controller and the PIC.

Page 33

GPEG International Ltd

Revision: 1.1

http.//www.gpegint.com



3.2.4. Connection to KickStart™ LCD controller

VeeKick

KickDev - Kickstart interconnect

FHI12A-20S-0.55H(55) top contact

I 20 VppKick 20 20 VppKick

‘>—{ 19 Buzz/LED6 >W< 19 Buzz/LED6&

— 18 Buzz/LEDS 18 8 Buzz/LED3

E:j 7 LED? iy LED2

( 6 LEDI/BL W [ LEDI/BL
KeyIn3 KeyIn3

3 ] VeeKick

BusMode

KickHost-ribbon

GND

This is the connection to LCD through the KickStart™ LCD Controller.

3.2.5. Rest of the circuit

Disconnect while current measuring

) Pin2-3 normally shorted

The rest of the circuits are the PIC processor, some unused peripheries and internally used auxiliary

circuits.
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3.3. KickDevApp demo program

KickDevApp demo program requires Windows XP or 7.

It is downloadable from http://www.gpegint.com website or can be installed from the KickStart™
development kit CD. To install the program, run Setup.exe and follow instructions on screen. After

installation the computer may have to be rebooted.

Do not connect the USB cable to Kickdev demo board before installing KickDevApp.

3.3.1. Starting KickDevApp for the first time

1. Connect the USB cable to Kickdev demo board.
2. Start KickDevApp. It will ask for working folder.
Create a folder, for example "C:\Users\Public\Public Documents\(workdir)", and select it.

... Kickstart Control App V13 =) x|
Select-LCD
KickDev-Devices: [0 DEG
ey =
Re-scan | et o] —
P —— eeo
~Lep
Commons Bial —
Contrast - [
Segment [237 =] ring ength
=
Prev On
Set Kickstart LEDs: ing Length
I LEDVBLI LED] 2 =
~RTC and Keys —— |
Date [2012.09-27 ) f=in
Time [15:22:17 =
Now sl Widh
¥ Set DateTi =
RIC read back Y
o ke’ =1 e
Lol Lo S 3210
— sl
Dvider [12 =]
Time [05 =] sed L
7 infirite =l sena
Qeq —
Demot | 2 Do - z
TestLedoft
Steep | Run
DecpSieen
Sledon

3. KickDevApp will ask you to copy the LCD definition files to this folder.

| = |

then press QK

Make sure (or Store) your LCD files are in
ChUzers\Publich Documents\ (waorkdirp\ LCDfiles Folder,

QK

s

4. Do not press OK, do not close the program.
5. Copy LCD definition files to this "LCDfiles" folder, using Windows Explorer or any other file

manager software.

<« System (C) » Users

» Public » (workdir) » LCDfiles

~ 43 || seoren Lofies

Includeinlibrary »  Sharewith v Bum

Name

() GPO7826B0-FOL1.25m

[} GPo7826B0-FoLL

] GPO7826B0-FOLL-comp.bt
11 GPo7826B0-FoL g
1] GPO7826B0-FOL1-segments.brt

+§ Homegroup

18 Computer

S Network

, 5items

New folder
Date modified

2012-08-10 00:03
2012-08-1000:03
2012-08-1000:03
2012-09-191210
2012-08-10 00:03

= m @
Size
18
1K
1K8
1K8
3K8
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6. Return to KickDevApp, press OK now, and look at the message window of KickDevApp.

... Kickstart Control App V1.3 = 20
Select-LCD
KickDev-Devices: [0 | = (| = G PEG
USB driver: KickDev FW Comp Obi Seg  Change | Show
Re-Scan Not connected Ping 2 Folder | ObjList . . .
Lco Bartest
=y Volioge | Kiketat FW (q = —_— |
Contrast ———————————— wcoon | 1cpom
y = T T s
Segment [237 =] on | o | Startobj  CharCode Print String snoth
5 = o = 6 =
Prevon | Nexton Allseg On | Allseg OFF
Tdsegment test
Set Kickstart LEDs On/Off Startobj  CharCode Print String Length
[ LEDI/BL[ LED2 [ LED3 [ LED4 [ LEDS | LEDG 0 = o B 2 =
RTC and Keys T6segment test
Startobj  CharCode Prnt String Length

Date |2012-09-27 ~ Date-obj |5 E|: " Print-Date
Time [15:22:17 Timeobj [5 =] ¥ Print-Time
Now | " RTCOn

© Sct DateTime ¥ RTCEventOn _Send-RTCCnd

13 = o = 7 =

Soroll-Text test
“Startobi Texttoscroll  Width
[13 =] [okstart V1.0 GPEG nt.Lid. 2072, DEMOT =

start | siop
Generic (1-16seg) test 5 s [024%
Obied 151413121110 9 8 7 6 543210

2 H rrrrrrFrrRLTRE DR

RTC read back
from Kickstart:

Keyl [Key2 |Keyd| [Keya |Keys Read Status
Buzzer

Divider [12 =] =222 Hz —
Time [05 —| sec ' Bridge-output

7 infinte I Periodic beep Buzzer Off

Length Atribute

——
Object

Clear | ¥ ShowCmd ¥ Show Response | Show Kickstart Events BLPWM S

7. If the "Number of FTDI devices" is 0, or "GPEG KickDev Board" is not found then the USB cable
is not connected. Reconnect and try again.

8. If "Kickstart LCD file(s) found" is O, then you have not copied the LCD files to the right place.
Check, and if necessary, reinstall and restart KickDevApp.

9. If the KickStart™ Development Board is properly connected to an USB port of the PC and
powered, the KickDevApp application should start up like this:

KickDev-Devices: 1 [KDODD0DA

USB driver: V2836 KickDev FW (V0.1

10. If it is not the case, then check the USB cable, turn power off and on again and click on the
"Re-Scan" button until the green OK appears.

3.3.2. Using KickDevApp

Select the LCD, before doing anything else.

This downloads the segment and object tables to

KickStart™ LCD controller. If you turn off, or disconnect the KickStart™ Development Board, then
click "Re-Scan" and select LCD again when you reconnect it.

USB driver:
Re-Scan | [Not connected
Lco

Segnent (237 2| on | ot |
Prevon | tewon

Set Kickstart LEDs On/Off

KickDev-Devices: [0

KickDev FW
Ping [2

Commons (8 Bias |1/4  Voltage |4V Kickstart FW
Contrast 7J

1coon | Lcooff
Allseg On | Allseg OFF

" EDBL 1ED2 [ 1ED3 [ LED4 [T LEDS | LED6

GPEG

e e G || S 'YX )

Bartest

Startobj  CharCode: Print Stiing

Length

=

Startobj  CharCode. Print Stiing

o=l

Length

2 =

RTC and Keys

Now

RTC read back
from Kickstart

Keyl  |Key2 Key3 |Keya

Date [2012-0927 . Dateobj[5 | I Print-Date
Time [15:22:17 = Timeobj [5 | ¥ Print-Time

v RTCOn
¥ Set DateTime ¥ RTCEventOn _Send-RTCCmd

Keys Read Status

Startobj  CharCode Prirk String

Length
7 =

=

[13 =] [Kckstart V1.0 GPEG In-u1d. 2012 DEMOT

—
{ i o=

=
=1

7 =
Stop

Generic (1-16seg) test

Segments [024%
Objet 151413121110 9 8 7 6 5 4 3

0

Buzzer
Divider [12 =] =—> /2222

(= Buzzer On

Time [05 =] sec ' Bridge-output

P infirte Mo, Tl

21
2 H rrrrrrFrCRITRE DR

v

ength Atribute

Aibute
Object
( 0 = [1 = |ontewad |

_Send |

BLPWM S

The "Show ObijList" button displays help information about the object list of the selected LCD. The
source of this information is the "LCDname-object.txt" file in LCDfiles folder. This is a plain text file,
which is editable by any text editor. Comments can be added to this file, and objects can be named.
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4. KickStart™ LCD driver chip interface

KickStart™ supports modified I?C (2 wires) and SPI (4 wires) bus modes. For new development SPI
is recommended, because it is faster.

Interface is selected by "BusMode" pin on the host connector. 1=I?C, 0=SPIl. On the KickStart™
Development Board there is a jumper in the bottom left corner of the board which is used to select the
BusMode.

The KickStart™ Development Board translates the bytes received from its USB/serial interface.
Detailed timing diagrams of both modes can be found in Chapter "5. KickStart™ L.CD Controller
hardware".

4.1. Standard objects

The definition of an object can be found in Chapter "1.2. What is an object?" at the beginning of this
manual. KickStart™ can use any group of up to 16 segments as an object, and simplifies the use of
some common objects. The following chapters will describe these common objects.

KickStart™ is also capable of animating object by automatically updating them in every 0.5 seconds.
It can display digits of the real time clock, part of a scrolling text, can blink or form an animated icon.

4.1.1. Simple icon object

An object that consists of only one, sometimes discontinuous, segment is a simple icon. This is a
typical simple icon object:

O
< &

The discontinuous part are internally connected.
Example: A simple icon object accessed raw

Writing the value of 1 with the Cmd_Obj_W command to a simple icon object, that looks like the one
above, will create the following pattern:

More information about this command is in Chapter "4.3.9. Cmd_Obj_ W".
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4.1.2. Complex icon object

A complex icon consists of up to 16 segments. This is a typical complex icon object:

[y
Y

The blue numbers inside the segment define the order of the segments, and also define the bit
position when the object is accessed in raw format.
Example: A complex icon object accessed raw

Writing binary pattern '010101' or decimal 21 with the Cmd_Obj_ W command to a complex icon
object, that looks like the one above, will create the following pattern:

>

More information about this command is in Chapter "4.3.9. Cmd_Obj_W".
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4.1.3. Bar object

A bar object consists of up to 16 segments arranged vertically, horizontally or circularly side by side.
This is a typical bar object:

The blue numbers inside the segment define the order of the segments, and also define the bit
position when the object is accessed in raw format. Segments could be defined in the opposite order,
but then the examples bellow would show mirror image.

Example 1: A bar object accessed raw

Writing binary pattern '010101' or decimal 21 with the Cmd_Obj W command to a bar object, that
looks like the one above, will create the following pattern:

More about this command is in Chapter "4.3.9. Cmd_QObj_W".

Example 2: A bar object accessed normally

Writing the value of 4 with the Cmd_Bar command to a bar object, that looks like the one above, will

create the following pattern:

More about this command is in Chapter "4.3.13. Cmd_Bar".
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4.1.4. 7-segment object

A 7-segment object consists of 7 segments that are arranged in this general layout:

’\< 0 ;/‘
5 1
~ G -
4 2
~/< 3 >\;

The blue numbers inside the segment define the order of the segment, and also defines the bit
position when the object is accessed in raw format.

A 7-segment object is usually used to display one decimal number, but it is also capable of displaying
a limited number of other characters. The full character table is here:

0123456 8 A B|C|D

|~

LIl ©

0 |_—I

I

L

a

[

I
LT m

l

N
L
L1
|
I
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Example 1: A 7-segment object accessed raw

Writing binary pattern '01001001" or decimal 73 with the Cmd_Obj W command to a 7-segment
object will create the following pattern:

More about this command is in Chapter "4.3.9. Cmd_QObj_W".

Example 2: A 7-segment object accessed normally

Writing the letter 'A' or decimal 65 with the Cmd_7seg command to a 7-segment object will create the
following pattern:

More about this command is in Chapter "4.3.10. Cmd_7seqg".
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4.1.5. 14-segment object

A 14-segment object consists of 14 segments that are arranged in this general layout:

The blue numbers inside the segment define the order of the segment, and also defines the bit

8

i

6>/\\/<7

1

12|\13

position when the object is accessed in raw format.
A 14-segment object is usually used to display one character. The full character table is here:

y

R,

0 213(4|5|6|7|8|9|A|B D|E
-0 123456 189A BL IE
™ | 1| 7] _ N
1 || YRRV,
| al AR 2 0N . .
2_ 1WA \|/ || T |4 VN
- [0 123466183 |/ (=
[CABCIERGH JKLMN
s [FIF ST U WDOY 20N N
\ N (INANNA Al | L] N
6_ CCICE T | ™ K| mr
i\ |67 YARYAR AR ALY
_|\r FCI T N 0N
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Example 1: A 14-segment object accessed raw

Writing binary pattern '00000011001001" or decimal 201 with the Cmd_Obj W command to a 14-
segment object will create the following pattern:

More about this command is in Chapter "4.3.9. Cmd_QObj_W".

Example 2: A 14-segment object accessed normally

Writing the letter 'A' or decimal 65 with the Cmd_14seg command to a 14-segment object will create
the following pattern:

More about this command is in Chapter "4.3.11. Cmd_14seqg".

Page 43 Revision: 1.1

GPEG International Ltd http.//www.gpegint.com




4.1.6. 16-segment object

A 16-segment object consists of 16 segments that are arranged in this general layout:

Asran

7 | \10N11)/12

2

8>/\\/<9

14| \15

NoAjhep
5 )4

The blue numbers inside the segment define the order of the segment, and also defines the bit
position when the object is accessed in raw format.

A 16-segment object is usually used to display one character. The full character table is here:

0(1(2|13|4|5|6|7|8|9|A|B|C|D|E|F
o) 24450 169 8L D6
| -'u__n'\"'\uz'
2_ i H: 'EEl'AE'; SEARE 15 2 P e Y
i A4S0 180S0 P
R 30 DEFGH UL MND
s RS TIL WY I ZIC N L
o lisiblclcde [+ I | R imimio
P R sl ol el 3OY 2 -
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Example 1: A 16-segment object accessed raw

Writing binary pattern '0000001100110011" or decimal 819 with the Cmd_Obj_W command to a 16-
segment object will create the following pattern:

More about this command is in Chapter "4.3.9. Cmd_QObj_W".

Example 2: A 16-segment object accessed normally

Writing the letter 'A' or decimal 65 with the Cmd_16seg command to a 16-segment object will create
the following pattern:

More about this command is in Chapter "4.3.12. Cmd_16seg".
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4.2. Standard components
Any array of objects, placed consecutively in the objects table can be treated as a component, and
KickStart™ simplifies the use of some common components.

4.2.1. String component

A group of 7-segment, 14-segment or 16-segment objects can be treated as a string component. A
typical 7-segment string component, consisting of three 7-segment digits, is the following:
0 1 P

The green numbers inside the segment define the order of the components.

Example 1: A 7-segment string accessed normally

Writing the string "123", or decimal numbers 49, 50, 51 with the Cmd_7Seg_Str command to a 7-
segment string object, that looks like the one above, will create the following pattern:

More about this command is in Chapter "4.3.14. Cmd_7seg_Str".

Example 1: A 7-segment string accessed normally

Writing the string "ABC", or decimal numbers 65, 66, 67 with the Cmd_7Seg_Str command to a 7-
segment string object, that looks like the one above, will create the following pattern:

More about this command is in Chapter "4.3.14. Cmd_7seg_Str".
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4.2.2. Bargraph component

A group of bar objects treated as a string and it is call bargraph component. A typical bargraph
component, consisting of six bars, is the following:

0 1 2 3 4

[

The green numbers inside the segment define the order of the components.

Example: A bargraph component accessed normally

Writing the string of decimal numbers 2, 3, 4, 3, 2, 1 with the Cmd_Bar_Str command to a bargraph
component, that looks like the one above, will create the following pattern:

More about this command is in Chapter "4.3.17. Cmd_Bar_Str".
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4.2.3. Date component

A special group of six 7-segment object, that is used to automatically display the date in YYMMDD
format is the date component. A typical date component is the following:

0 1 2 3 4

LT

The green numbers inside the segment define the order of the objects in the component. If the order
is different then the digits of the date appear in different order. It is possible to define more than one

components that contain the same objects in different order to display the date in different, culture-
specific order.

More information about displaying the date is in Chapter "4.3.22. Cmd_RTC".

Example: A date component displaying the date
A date component displaying the date on August 31th, 2012 will look like this:
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4.2.4. Time component

A special group of six 7-segment objects, that is used to automatically display the time in hhmmss
format is the time component. A typical time component is the following:

0 1 2 3 4

LT

The green numbers inside the segment define the order of the components.
More information about displaying the time is in Chapter "4.3.22. Cmd_RTC".

Example: A time component displaying the time

A time component displaying the time on 8:35:01 will look like this:

A A A N .
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4.3. Commands

Commands differ in their mode of execution. There are three types of commands:
1. Status read command

This is a very special command, and the only one that returns data from KickStart™ LCD
controller. It is different for I°C and SPI interface.

2. Configuration commands

Configuration commands are always the first commands to send KickStart™ LCD controller. They
define layout and connection of the LCD.

3. Normal commands

All other commands cause some change in the way KickStart™ LCD controller displays
information.

Normal commands also differ on which abstraction layer they act upon.

Component oriented Object oriented
commands commands
‘ Cmd_Set_Seg
Cmd_CIr_Seg

commands
Component layer

No access
‘ by design

Object layer

' '

Logical segment layer

' vy

LCD memory layer

v vy oy

LCD

The lowest layer is the "LCD memory layer". KickStart™ LCD controller has 64 bytes LCD memory.
Each bit in this memory corresponds to one segment. The memory to segment mapping is
determined by the segment/common line connections to the LCD and it cannot be changed. This is
the only layer most dumb controllers implement, and in KickStart™ it is not accessible directly.
Because the memory map is directly determined by the physical connection of the LCD it may change
between different revisions of the glass.

The next level is the "Logical segment layer". Each segment has a unique number between 0 and
509, and can be turned on by the Cmd_Set Seg or cleared by Cmd_CIr_Seg commands. Each
logical segment is mapped to one bit of LCD memory. Logical segments are usually nicely ordered
and the order does not depend on the physical connection. The segment definition table of the
KickStart™ development kit is in Chapter "3.1.2. Segment definition table". The "Logical segment
layer" is accessible after downloading the LCD Segment Table.

The next level is the "Object layer". Commands that access this layer operate on objects, (which are
group of segments.) The object definition table of the KickStart™ development kit is in Chapter
"3.1.3. Object definition table". The "Object layer" is accessible after downloading the LCD Object
Table.

The top level is the Component layer. Commands that access this layer operate on components,
(which are array of objects.)
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Normal commands have a general format of

command, length, payload[], checksum

where
Symbol Length Description
command |1 byte Command code
length 1 byte Length of payload|]
payload[] |length Meaning depends on command code
checksum |1 byte Sum of all bytes starting from command plus 128

List of commands:

Code | Symbol Description Chapter
1| Cmd_Seg_Thl Load LCD Segment Table 4.3.2.
2 | Cmd_Obj_Thbl Load LCD Object Table 4.3.3.
3 | Cmd_ScrollTxt Load text for automatic scrolling 4.3.20.

16 | Cmd_LCD_cnf Set commons of glass, bias, object count 434.
17 | Cmd_Contrast Set LCD contrast level 4.3.31

18 | Cmd_Statread Read status bytes. Only for SPI mode! 43.1.
19 | Cmd_Reset Reset KickStart™ LCD Controller 4.36.
20 | Cmd_Set_Seg Set logical segment on 43.7.
21 | Cmd_ClIr_Seg Set logical segment off 4.3.8.
22 | Cmd_Obj W Write object without conversion 4.3.9.
23 | Cmd_7seg Set a 7-segment object to a value 4.3.10
24 | Cmd_14seg Set a 14-segment object to a value 4.3.11

25| Cmd_16seg Set a 16-segment object to a value 4.3.12
27 | Cmd_Bar Set a bar object to a value 4.3.13
28 | Cmd_7seg_Str Set a 7-segment component to a value 4.3.14
29 | Cmd_14seg_Str Set a 14-segment component to a value 4.3.15
30 | Cmd_16seg_Str Set a 16-segment component to a value 4.3.16
32 | Cmd_Bar_Str Set a bargraph component to a value 4.3.17
33 | Cmd_Shift_L Shifts the values of a component left by one object 4.3.18
34 | Cmd_Shift R Shifts the values of a component right by one object 4.3.19
35 | Cmd_Scroll2Hz Controls automatic scrolling 4.3.21

36 | Cmd_RTC Set RTC mode, date/time, events, auto-display 4.3.22.
37 | Cmd_Attr Set attribute of a component 4.3.23.
38 | Cmd_LED Set one LED, including the backlight, on or off 4.3.26.
39 | Cmd_Buzz Turn on/off buzzer, set output-mode, frequency 4.3.27
40 | Cmd_LCD_OnOff | Turn the LCD on or off 4.3.28.
41 | Cmd_TestLED Turn on or off the test functions of the LEDs 4.3.24.
42 | Cmd_AlISeg_ On | Turn on all segments 4.3.29
43 | Cmd_AlISeg_Off | Turn off all segments 4.3.30
44 | Cmd_Sleep Set KickStart™ power mode 4.3.32
45 | Cmd_SleepLED1 | Enable sleep mode indicator function of LED1 4.3.25

All other command codes are reserved.

Page 51

GPEG International Ltd

Revision: 1.1

http.//www.gpegint.com




4.3.1. Status read and Cmd_Statread

This is a special command, the only one which reads status and RTC (Real Time Clock) data from

Kickstart, and it differs in SPI and 12C mode.

See Chapter "4.3.22. Cmd_RTC" about setting and displaying the RTC.

The Event pin is set if
* akeyis pressed

* inevery second, if RTC_On=1 and RTC_event_On=1
The Event pin is cleared by reading the status.

12C mode:

write I?°C Read Address, then read 9 status bytes and the checksum. The checksum is the sum of all

status bytes, plus 128.
The format of the returned data is:

version, keys, year, month, day, dow, hour, min, sec, checksum

where
Symbol Length Description
version 1 byte Firmware version
keys 1 byte See separate table
year 1 byte RTC years since 2000
month 1 byte RTC month (1..12)
day 1 byte RTC day (1..31)
dow 1 byte RTC day of the week (1..7)
hour 1 byte RTC hours (0..23)
min 1 byte RTC minutes (0..59)
sec 1 byte RTC seconds (0..59)
checksum 1 byte Sum of all bytes, plus 128

Please note that the numbers are not BCD numbers.
If a key was pressed, (one Keyln signal went low), since last status read, a bit in the keys field is set.

Bit | Key |Keyln signal went low
0o |1 KeyIn1
1 12 Keyln2
2 |3 KeyIn3
3 |4 Keyln4
4 |5 Keyln5

Only key press events are detectable, key release events are not.
There is no way to determine the length of the keypress.
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SPI mode:

write Cmd_Statread, then read 9 status bytes and the checksum. The checksum is the sum of all
status bytes, plus 18 (which is the command code of Cmd_Statread), plus 128.

The format of the command is:

Cmd_Statread, X, X, X, X, X, X, X, X, X, X

where X can be anything.

Or with numbers:
18,0,0,0,0,0,0,0,0,0,0

The first status byte comes while the host transmitting the first 0.

The format of the returned data is:

0, version, keys, year, month, day, dow, hour, min, sec, checksum

where
Symbol Length Description
0 1 byte Dummy
version 1 byte Firmware version
keys 1 byte See separate table above, at 12C mode
year 1 byte RTC years since 2000
month 1 byte RTC month (1..12)
day 1 byte RTC day (1..31)
dow 1 byte RTC day of the week (1..7)
hour 1 byte RTC hours (0..23)
min 1 byte RTC minutes (0..59)
sec 1 byte RTC seconds (0..59)
checksum 1 byte Sum of all bytes, plus 146

Please note that the numbers are not BCD numbers.
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Example 1:

In SPI mode the host sends the following command
18,0,0,0,0,0,0,0,0,0,0
and reads back the following response:
0,16,0,12, 8, 2, 5, 6, 4, 54, 253
which means
the first 0 is a dummy byte, that comes during the transmission of the command code of 18
the version number is 16
there was no keypress since last status read
the date is 2012-08-02, Thursday, and the time is 06:04:54
18+(16+0+12+8+2+5+6+4+54)+128=253, checksum is correct

Example 2:
In I2C mode the host selects read mode by sending the 1?C read address of 203 and then reads 10
bytes back:
16, 0,12, 8, 2, 5, 6, 4, 54, 235
which means
the version number is 16
there was no keypress since last status read

the date is 2012-08-02, Thursday, and the time is 06:04:54
(16+0+12+8+2+5+6+4+54)+128=235, checksum is correct
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4.3.2. Cmd_Seg_Thl

Load LCD Segment table. This command shall be used once after startup before any other
commands which accesses segments or objects.

The format of this command is

table[]
where
Symbol Length Description
table[] variable The segment table as defined for this LCD

The first byte of the table is always the command code of Cmd_Seg Tbl, which is 1. The rest
depends on the LCD.

The segment table of KickStart™ development kit is in Chapter "3.1.4. LCD initialization data"

The Kickdev application initializes KickStart™ Development Board with the table selected from the
"Select LCD" dropbox. The name of the default LCD is "GP07820B0-F011". It is possible to load a
different table if a different LCD is connected to the KickStart™ Development Board and the tables
copied to the "LCDFiles" folder.

Example:

See Chapter "4.3.5. LCD initialization example"

4.3.3. Cmd_Obj_Tbl

This command shall be used once after startup before any other commands which accesses
segments or objects.

The format of this command is

table[]
where
Symbol Length Description
table[] variable The object table as defined for this LCD

The first byte of the table is always the command code of Cmd_Obj Tbl, which is 2. The rest
depends on the LCD.

The object table of KickStart™ development kit is in Chapter "3.1.4. LCD initialization data"

The Kickdev application initializes KickStart™ Development Board with the table selected from the
"Select LCD" dropbox. The name of the default LCD is "GP07820B0-F011". It is possible to load a
different table if a different LCD is connected to the KickStart™ Development Board and the tables
copied to the "LCDFiles" folder.

Example:

See Chapter "4.3.5. LCD initialization example"
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4.3.4. Cmd_LCD_cnf

Set LCD configuration. This standard command is the last of the initialization commands.
The format of this command is

Cmd_LCD_cnf, length, duty, bias, objcount, checksum

where
Symbol Length Description
Cmd_LCD_cnf 1 byte Command code (always 16)
length 1 byte Length of the parameters (always 3)
duty 1 byte 0=1/4, 1=1/5, 2=1/6, 3=1/8
bias 1 byte 1=1/4, 2=1/5
objcount 1 byte Number of objects in object table
checksum 1 byte Sum of all bytes, plus 128

There are recommended values for these parameters which are provided for each LCD by the
manufacturer. The use of other values are not recommended.

The recommended values for KickStart™ development kit is in Chapter "3.1.4. LCD initialization data"

Example:
See Chapter "4.3.5. LCD initialization example"

4.3.5. LCD initialization example

The user selects the default LCD type in KickDevApp.

e — GPEG

USB driver: KickDev FW
Ping 2900
—

Comp Obj  Seg
21 (33 [238

Re-Scan | [Not connected

Lo Bartest
S B (U3 Vollage AV Kokstat W (

] coon | LD OK

Contrast

Print Stiing ength

Senert [237 2| on | o |

Clear

= = =
Prev On Next On Allseg On | Allseg Off S L £
Tasegment test
Set Kickstart LEDs On/Off Startobj  CharCode Print String Length
" teDi/BL( 1ED2 [~ LED3 I 1ED4 [ LEDS I LEDS ’7ﬂ =l o 2 =
RTC and Keys T6scgment test
Date [2012-0927 ~ Dateobi[5 =] I Print-Date Startobj  CharCode (RT3 ST Length
Tme [1522:17 =  Tmeobi[5 =] | Prnt-Time [ =
_ton | “ | rrcon et Test to sl
oo o Width
¥ SetDateTime ¥ RTCEventon  Send-RTCCmd | [13 =] [Kickstart V10 GPEG int Ltd. 2012. DEMOT [7 =
e E=Y EE
Generic (1-16seq) test
Koyt | [Key2 | eyd| (Ko [Koys | BesdSatis || omers 1514505033 50 0 et os 45010
Buzzer 2 H rrrrrrerrRrrRE DR
Divider [12 = ==> /2222 Hz — —
Time [05 = sec W Bridge-output Object  Length Atribute
F infinte I Poodoboey | _2zrOn | ( 20 = [1 = [winfowen  v|  Send |

¥ Show Response ™ Show Kickstart Events

L —

And the host sends the following commands:
1,119, 219, 218, 213, 209, 207, ...
2, 66, 66, 117, 92, 11, 6, 37, 122, ...
16, 3, 3,1, 34, 185

The first is the Cmd_Seg_Tbl, the second is the Cmd_Obj_Tbl and the third is the Cmd_LCD_cnf,
exactly as defined for the default LCD.
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4.3.6. Cmd_Reset

Reset the LCD controller.
The format of this command is

Cmd_Reset, length, checksum

where
Symbol Length Description
Cmd_Reset 1 byte Command code (always 19)
length 1 byte Always 0
checksum 1 byte Sum of all bytes, plus 128 (always 147)

After sending this command the host must wait for 100ms before sending the next command.

Example:

The host send the following command:

19, 0, 147

and the KickStart™ LCD controller is reset.
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4.3.7. Cmd_Set_Seg

Set one segment.
The format of this command is

Cmd_Set_Seg, length, segment, checksum

where
Symbol Length Description
Cmd_Set_Seg 1 byte Command code (always 20)
length 1 byte Always 2
segment 2 bytes Segment number (LSB first)
checksum 1 byte Sum of all bytes, plus 128

Segment numbers for the default LCD are in the table in Chapter "3.1.2. Segment definition table".

For other LCDs, they are provided with the LCD.

Example:

The user selects segment 229 in "LCD" frame of KickDevApp and then clicks the "On" button.

. Kickstart Control App V03 = 53
LCD e
KickDev-Devices: |1 [KDDD000A =1 |/ [scleet Lcp = GPEG
USBdriver: (V283 KidDerFW V01 | Comp Obi Seg
Re-Scan | [KickDev Connected Ping [OK Change Folder o000
LCD
‘commans, Bias Voltage Kicksat P/ [0 ‘ ar 5 R — ‘
iect [21 =
Contrast ———————————— Lcoon | LCDOR
) N BT s
Seament [229 =1 _on| on = = PrntSima Longh
5 < o = =
PrevOn extOn\ AllsegOn | Allseg OFF
‘Set Kickstart LEDs On/Off Startobj  CharCode Print String Length

" LEDUBL [ LED2 [ LED3 | LED4 | LEDS | LEDG

l2_=

RTCandKeys T6segmenttest
Date [20120810 <]  Dateosi|5 =]/ PrintDate Starto  CharCode Print Sting Length
Time [15:41:18 Timeobi [5 ] W Print-Time =N = 7=

Now | [ RTCOn ‘Startobi Texttoscroll Width

¥ SetDateTime /v RTC-EventOn | Send-RTC-Cnd | || [13™ 1 i 0o V10 GPEG int-Lid. 2012. DEMO1 =
RiCreadbock 12012.6.11. 0:0:0 Start || Stop

Generic | (1-16seg) test
Read Status Segments [0015h

Lodl Lodd 1od Lol oo EEE | o wwecmam o 0 oo ag
Buzzer 2 HrFrrrrrrrrrrrrrR P
Divider |12 3: => 2197 Hz Buzzer On
Time [05 ] see ¥ Bridge-ouput Objet  Length Atribte

7 infirite I~ Periodic beep _ BuzzerOF | 20 o [t = [AimFower <] Send

Cle ¥ ShowCmd ¥ Show Res ponse ™ Show Kickstart Evenis BL-PWM

And the host sends the following commands:
20, 2, 229, 0, 123

and on the KickStart™ LCD the alarm clock icon, which is segment 229, lights up.
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4.3.8. Cmd_Cir_Seg

Clear one segment.
The format of this command is

Cmd_ClIr_Seg, length, segment, checksum

where
Symbol Length Description
Cmd_ClIr_Seg 1 byte Command code (always 21)
length 1 byte Always 2
segment 2 bytes Segment number (LSB first)
checksum 1 byte Sum of all bytes, plus 128

Segment numbers for the default LCD are in the table in Chapter "3.1.2. Segment definition table".

For other LCDs, they are provided with the LCD.

Example:

The user selects segment 229 in "LCD" frame of KickDevApp and then clicks the "Off" button.

... Kickstart Control App V0.3 (= 2
LCD-file
KickDev-Devices: |1 [KDO00DDA =1 | [Select LD = G l:] E G
USBdriver  [V2.8.3 KickDevFW (V0.1 | Comp Obj Seg
Re-Scan | [KickDev Connected Ping [OK Change Folder 00
Lco
commans, Bias Voltage KickstartFw |0 ‘ o - R —
ject |21 EI G
L — LCD On LCDOff
{ o T T e
Segment [229 EI: On off Startobj  CharCode Print String %
5 EI: o EI: 6 +
ProvOn exton| AllsegOn | Allseg OFF
‘Set Kickstart LEDS On/OR Startobj  CharCode Print Sting Length
[ LEDUBL [ LED2 | LED3 | LED4 [ LED5 | LED6 o = o = =
RTCandKeys 16scgmenttest
Date [20120810 <]  Dateati[s =]/ PrintDate Startabj  CharCade e Lengh
Time [1541:18 Timeobi[5  —] W Print-Time I O
Now | ¥ RTCOn ‘Startoi Texttoscroll Width
¥ SetDateTime /v RTC-EventOn | Send-RTC-Cnd | || [13™ 1 i 0o V10 GPEG int-Lid. 2012. DEMO1 =
TCrcadbok 12012.6.11. 0:0:0 ==l €D
Generic | (1-16seq) test
e Segments [0015h
eyt | Kov2| Ko | Moyt Keys| | Reod S || Oiet 1y 1y 1nsesaze ae s B5 s a2 o
Buzzer 2 HrrrrrrrrrrrrrEC R
Divider |12 EIC => 2197 Hz Buzzer On
Time [05 —] sec ¥ Bridge-ouput Object  Length Attribie
 infinte. Pl | Cr==r 20 = [1 = [AimFoward <] send
Clear | [ ShowCmd ¥ Show Response I” Show Kickstart Evenis BLPWM

And the host sends the following commands:
21,2,229,0,124

and on the KickStart™ LCD the alarm clock icon, which is segment 229, turns off.

&
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4.3.9. Cmd_Obj_W

Write the value of one object raw
The format of this command is

Cmd_Obj_W, length, object, value, checksum

where
Symbol Length Description
Cmd_Obj_W 1 byte Command code (always 22)
length 1 byte Always 3
object 1 byte Object number
value 2 bytes New value (LSB first)
checksum 1 byte Sum of all bytes, plus 128

Object numbers of the default LCD are in the table in Chapter "3.1.3. Object definition table".

For other LCDs, they are provided with the

Example:

LCD.

The user selects object 20 in "Generic (1-16seg) test" frame of KickDevApp and then sets
"0000000000010101" pattern by toggling the checkboxes:

.. Kickstart Control App V03 =) 2iom)
LCDfile.
KickDev-Devioss: |1 [KDOO00A =1 | St 1o I GPEG
USBdriver: (V283 KickDevFW (V01 | Comp Obj Seg
Re-Scan KickDev Connected Ping (0K Change Folder . . .
Lcp Bartest
B e | E— |
Contrast J Lcpon | LcooR
Tseqmenttest
Segment |237 Eli On of Startobj  CharCode Print String %
6 =

Prevon | NextOn

AllsegOn | Allseg Off S = L :

Cmd

Set Kickstart LEDs On/Off Startobj ~ CharCode Print String Length
I LEDUBL [ LED2 [~ LED3 [~ LED4 [~ LED5 I~ LED6 O = | | P |
ks s 16segment test
Date [2012-0810 ~ Dateti [5 =] I Print-Date Startobj  CharCode Print String Length
Time [15:41:18 Timeobi[5 =] ¥ PrintTime 3 H o 4 [ 4

Now | & RTCOn o Texttoscroll  Width

¥|SetDateTime v RTC-EventOn | Send-RTC-Cnd | || [0 ™2 i oo Vi 0 GPEG it-id. 2012. DEMO1 =
RTCleadlock 12012.6.11. 0:0:0 Start || Stop

Generic| (1-16seg) test
Read Status Segments [0015h
kel Lo ISd Aol 1S = Obiet 151513121120 5 8 7 6 5 4.3 210
Buzzer 2 AFrrrrrrrrrrRrR LR
Divider [12 =] => (2197  Hz Buzzer On S -
Time [05 =] sec ¥ Bridge-output Object Length Attribute.
Buzzer OF - -
17 Infinite. I Periodic beep 4 20 = [1 = [Anim-Forward - Send

I ShowResponse | ShowKickstartEvents BLPWM

And the host sends the following commands:

22, 3,20,21,0,194

and on the KickStart™ LCD the disk shape, which is object 20, shows the following pattern:

Page 60

GPEG International Ltd

.
\ 4

Revision: 1.1

http.//www.gpegint.com




4.3.10. Cmd_7seg

Write the value of one 7-segment object with conversion.

The format of this command is

Cmd_7seg, length, object, value, checksum
where
Symbol Length Description
Cmd_7seg 1 byte Command code (always 23)
length 1 byte Always 2
object 1 byte Object number
value 1 byte New value
checksum 1 byte Sum of all bytes, plus 128

Object numbers for the default LCD are in the table in Chapter "3.1.3. Object definition table".
For other LCDs, they are provided with the LCD.
The character generator is defined in Chapter "4.1.4. 7-segment object".

Example:

The user selects object 5 in "7segment test" frame of KickDevApp and then sets CharCode to 65,

which is letter 'A' and presses Enter.

. Kickstart Control App V03 = o)
LCDfile
KickDev-Devices: |1 [KDD0000A = || [sdeet 1o = G P E G
USBdriver V2836 KikDevPW V0.1 | Comp Obj Seg
Re-Scan | [KickDev Connected Ping (0K Change Folder o000
Lcp Bartest
commons Bias Voltage KickstartFw |0 ‘ o . —— ‘
et 21 EI O
Contrast ——————————— Lcoon | Lcoom
y e N BT s
Segment [237 | On| OF| Startobj  CharCode Print Stiing Length
5 = o o =
PrevOn |  Nexton AllsegOn | Allseg OF
Set Kickstart LEDs On/Off Startobj ~ CharCode Print String Length
I" LeDUBL [~ LED2 [~ LED3 [ LED4 [~ LED5 I LEDG = L= 2 =
RTCandKeys 16scgmenttest
Date [2012.0810 = Dateati [5 =] [ PrintD: Startobj  CharCode Print Sting Length
Time [15:41:18 = Time-obj |5 3: v Print-Time 2 = L = 7 =
Now | & RTCOn o Texttoscroll  Width
© SetDateTime v RTC-EventOn | SendRTCOnd | || 10 0] [y V1 0 GPEG i l1d 2012 DEMOT 7 =
iCieadbok 12012.6.11. 0:0:0 Strt | Stop
Generic| (1-16seg) test
Read Status Segments [0015h
Ker! JKey2 [ Key3 R Kevd RKevS g Object 151413121110 9 8 7 6 5 ¢ 3 2 1 0
Buzzer 2 d rrrrrrrrrrr MR 0D
Divider [12 =] —> 2157  Hz e ==
Time |05 sec v Bridge-output Obiject Length Attribute
Buzzer OF - -
7 Infirite I” Perioic beep 2o = [ = [Anim-Forward | send |
[ ShowCmd ¥ ShowResponse I~ ShowKickstart Evenis BLPWM
Demol
Obilist
Sleep
KickTestOff
Tes2 .

And the host sends the following command:
23, 2, 5, 65, 223

and on the KickStart™ first big 7-segment digit, which is object 5, appears the following:
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4.3.11. Cmd_14seg

Write the value of one 14-segment object with conversion.
The format of this command is

Cmd_14seq, length, object, value, checksum

where
Symbol Length Description
Cmd_14seg 1 byte Command code (always 24)
length 1 byte Always 2
object 1 byte Object number
value 1 byte New value
checksum 1 byte Sum of all bytes, plus 128

Object numbers for the default LCD are in the table in Chapter "3.1.3. Object definition table".
For other LCDs, they are provided with the LCD.
The character generator is defined in Chapter "4.1.5. 14-segment object".

Example:

The user selects object 0 in "14segment test" frame of KickDevApp and then sets CharCode to 65,
which is letter 'A' and presses Enter.

.../ Kickstart Control App V03 =]

LCDfile
=1 | [select LCD

KickDev P V0.1
Ping 0K

KickDev-Devioss: |7 [KDO0000A
USBdriver:  (V28.36

Re-Scan | [KickDev Connected

LcD
commons Bias Voltage

Contrast ————————————— J

KickstatFw [0
Segment [237 | On| OF|

e 4 GPEG
Crange ot eeoeo

‘ Object [21 =
Tsegmenttest
Startohj _ CharCode Print Stiing Length

s = [e5 = a 6 =

Lcoon | LcDom
PrevOn |  NextOn AllsegOn || AtlsegOF | |
SetKickstart LEDs OO

Startobj  CharCode Print String

Length
e ) —

" LEDUBL [~ LED2 [~ LED3 [~ LED4 [~ LEDS I LEDG

RTC ys T6scamentlest

Date 20120810 ~ Date-obi [5 =] PrintDate Startobj  CharCode Print Stiing Length
7 =

= Eli Eli ’7
Time [161923 =  Timei[s ]/ PrintTime ® °

= % RCon e
¥|SetDateTime v RTC-EventOn | Send-RTC-Cnd | || [0 ™2 i oo Vi 0 GPEG it-id. 2012. DEMO1 [7 =

7 =
RiCreadback (50712 6,11, 0:0:0 Start [ Stop

from Kickstark:
Generic (I-T6seg) test
Read Status
Keyl | [Key2 | Key3 |Keyd | |Keys Objet 15 14 1312 11 10 9

Texttoscroll Width

s 1654321
Buzzer 2 dH FrrrrrFrrFrrRE DR

Divider |12 3: => 2137 Hz
Time (05 sec v Bridge-output
[ Infinite ™ Periodic beep

Obiect Length Attribute.

I Show Kickstart Events

¥ ShowCmd ¥ ShowResponse

L611,1,0,0,0

And the host sends the following command:

24, 2,0, 65, 219

and on the KickStart™ first 14-segment digit, which is object 0, the following image appears:
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4.3.12. Cmd_16seg

Write the value of one 16-segment object with conversion.

The format of this command is

Cmd_16seg, length, object, value, checksum

where
Symbol Length Description
Cmd_16seg 1 byte Command code (always 25)
length 1 byte Always 2
object 1 byte Object number
value 1 byte New value
checksum 1 byte Sum of all bytes, plus 128

Object numbers for the default LCD are in the table in Chapter "3.1.3. Object definition table".
For other LCDs, they are provided with the LCD.
The character generator is defined in Chapter "4.1.6. 16-segment object".

Example:

The user selects object 13 in "16segment test" frame of KickDevApp and then sets CharCode to 65,

which is letter 'A' and presses Enter.

LCDfile.
KickDev-Devices: |7 [KDO0000A = || [sdeet 1o = G l:) E G
e e
Re-Scan | [KickDev Connected Ping [0K Change Folder o000
Lco Bartest
‘commons Bias Voltage Kickstart Fw 0 ‘ Object ’—:Iu rs ‘
8 — LCD On LcD o pr
0 N T e
Segment |237 Eli On of Startobj  CharCode Print String Length
5 El: 65 Eli 6 =
Prev On NextOn AllsegOn | Allseg Off A ’—:I

SetKickstart LEDs OO

" LEDUBL [~ LED2 [~ LED3 [~ LED4 [~ LEDS I LEDG

Startobj  CharCode Print String

Length
(= = 2 =

RTC ys

T6scgmentlost

¥ ShowCmd ¥ ShowResponse

Date [20120810 ~|  Dateti[5 <[ PrintDaie Sl oG e =
= = & =

Time [16:19:23 =  Timeobi|5 = /v PrintTime Py bl S d

| Now | ¥ Ricon ik Texttoserdl  width

¥|SetDateTime v RTC-EventOn | Send-RTC-Cnd | || [0 ™2 i oo Vi 0 GPEG it-id. 2012. DEMO1 =
RiCresdieck 2012 .6.11. 0:0:0 | sert ] or |

Generic| (1-16seg) test
Read Status Segments 02495
Kevt [ Ker2 ey [ Kevd i Kevs IEET | o cwmwamn 00 B s s
— 2 dH FrrrrrFrrFrrRE DR
Divider |12 o= 2197 Hz Buzzer On
Time [05 ec ¥ Bridge-output Object e Atribute:
Buzzer OF - L
[ Infinite I™ Periodic beep 20 EI 1 3 |\ Anim-Forward - Send

BLPWM

I Show Kickstart Events

And the host sends the following command:
25, 2,13, 65, 233

and on the KickStart™ first 16-segment digit, which is object 13, following image appears:

Page 63

GPEG International Ltd

Revision: 1.1

http.//www.gpegint.com




4.3.13. Cmd_Bar

Write the value of one Bar object with conversion.
The format of this command is

Cmd_Bar, length, object, value, checksum

where
Symbol Length Description
Cmd_Bar 1 byte Command code (always 27)
length 1 byte Always 2
object 1 byte Object number
value 1 byte New value
checksum 1 byte Sum of all bytes, plus 128

Object numbers for the default LCD are in the table in Chapter "3.1.3. Object definition table".

For other LCDs, they are provided with the LCD.
value can be 0-16 for normal bar images and 17-18 for special effects.

More about the Bar object is in Chapter "4.1.3. Bar object".

Example:

The user selects object 21 in "Bar test" frame of KickDevApp and then pulls the slider to middle

position.

... Kickstart Control App V03 (=)
LCD-fle
KickDev-Devices: 1 [KDOODODA =1 | [Select LCD | G F] E G
USBdriver:  [V28.36 KikDevPW (V01 | Comp Obj Seg
Re-Scan | [KickDev Connected Ping [0K Ry e 00
Lcp [
L Bias Voltoge KckstartFW 0 || gpiey [ = 7&* 2 ‘
Controst ————————— | LcDOn | LCDOR
Tsegmentiest

Startobj  CharCode. Print Sting Length

Segment [237 | On| Of
= =
AllsegOn | Atlsogor | | 1° L - ¢
1

PrevOn | NextOn

oGkt s OnH (

Startobj  CharCode Print Sring Length

I LEDUBL [ LED2 [ LED3 [ LED4 [ LEDS | LEDG o Affes Hiall ]2 5
RTCandKeys pe——
Date [20120810 ~]  Dateti|5 <[ PrintDae Startobj  CharCode Print Sting Length
Mk dn———— F =
Time [16:1923 |  Timedh|5 [ PrintTime [ 5 -
= e ‘Startoby Texttoscroll  Width
¥ SetDateTime v RTC-EventOn  Send-RTCCmd | || 0™ fi6 i Vi 0 GPEG Int Ltd. 2012 DEMO1 7 =
RTCread back . 0: Start | Stop
RiCreadbek 5012 . 6.11. 0:0:0
Generic (1-16seg) test
tead Status Segments (0245
Koy Koy [ Koy3 [l Koyt Koy Read Stat (50 mwmmemm oo oo sy naag
Buzzer 2 S rrrrrrRCCRCCRE DR
Divider [12 =] => (2187  Hz =y —
Time [05 ] sec ¥ Bridge ouput Objet  Lenghh Atribute
F e PrE | = = s

' ShowCmd ¥ ShowResponse I~ Show Kickstart Evenis BLPWM

And the host sends the following command:

27,2,21,9, 187

and on the bottom of the LCD, which is object 21, the following image appears:
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4.3.14. Cmd_7seg_Str

Write a string of values to a continuous array of 7-segment objects, with conversion.

The format of this command is

Cmd_7seg_Str, length, object, value[], checksum

where
Symbol Length Description
Cmd_7seg_Str 1 byte Command code (always 28)
length 1 byte Number of objects plus one
object 1 byte Object number of the first object
value[] length-1 bytes New values
checksum 1 byte Sum of all bytes, plus 128

Object numbers for the default LCD are in the table in Chapter "3.1.3. Object definition table".
For other LCDs, they are provided with the LCD.

The character generator is defined in Chapter "4.1.4. 7-segment object".
More about strings is in Chapter "4.2.1. String component".

Example:

The user selects object 5 and length 6 in "7segment test" frame of KickDevApp and then types the

string "1234 " into the edit box.

.../ Kickstart Control App V03 = =)
LCD e
KickDev-Devices: [ [KDO00004 =] | [Setemt Lc® = GPEG
USBdriver:  [V28.36 KikDevPW V01 | Comp Obj Seg
Re-Scan KickDev Connected Ping (0K Change Folder . . .
Lcp
commons Bias Voltage KicksiartFW 0 p— . e ‘
iect [21 =]
Contrast J LcDOn | LcDOR
Tsegmentiest .
Segment [237 =] oOn| OF Startobj  CharCode cint Sting Length
s = o = [ ow s
PrevOn| NextOn AllsegOn | Allseg OFF R % | S
1
‘SetKickstart LEDs ONOF Startobj  CharCode Print String e
I LEDUBL [ LED2 [ LED3 [ LED4 [ LEDS | LEDG o = o = l2 =
RTCandKeys 1TGsegmenttest
Date [2012.08.10 ~ Date-cti [5 =] [ PrintDate Startohj  CharCode Print Sting Length
Time [17:0237 Timeobi[5 = ¥ PrintTime v b 3 =
| Now | ¥ RTCOn ‘Startobi Texttoscroll  Width
¥|SetDateTime v/ RTC-EventOn | SendRTC-Crd | || [33™ 1 [igegat V1.0 GPEG Int.Lid. 2012. DEMO1 [7 =
RTCread back 0: Start | Stop
= 2012.6.11. 0:0:0
Generic (1-16seq) test
tcad Status Segments (0243
Koyt | Koy2| Ko | Mot Keys| | RosdSiote || Oiet 1y 1410 saze aes oh s 2o
Buzzer 2 A rCrrrrrRrrRCCRD LR
Divider [12 — 2157 Mz Buzzer On
Time [05 ] sec ¥ Bridge-ouut Object  Length Attribute
F st PrE | = = e

I Show Response. I Show Kickstart Events. BLPWM

Clear | ¥ ShowCmd
s, 43,

And the host sends the following command:

28,7,5,49, 50, 51, 52, 32, 32, 178

and on the KickStart™ first 4 big 7-segment digits, which are objects 5, 6, 7, 8, appears the string of

"1234" and the next two small 7-segment digits, which are objects 9 and 10, are cleared.
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4.3.15. Cmd_14seg_Str

Write a string of values to a continuous array of 14-segment objects, with conversion.

The format of this command is

Cmd_14seg_Str, length, object, value[], checksum

where
Symbol Length Description
Cmd_14seg_Str |1 byte Command code (always 29)
length 1 byte Number of objects plus one
object 1 byte Object number of the first object
valuel] length-1 bytes New values
checksum 1 byte Sum of all bytes, plus 128

Object numbers for the default LCD are in the table in Chapter "3.1.3. Object definition table".
For other LCDs, they are provided with the LCD.

The character generator is defined in Chapter "4.1.5. 14-segment object".
More about strings is in Chapter "4.2.1. String component".

Example:

The user selects object 0 and length 2 in "14segment test" frame of KickDevApp and then types the

string "12" into the edit box.

... Kickstart Control App V03 (=)

Lol

KickDev-Devices: |7 [KDO00O0A
USBdriver:  [V2.8.36

Re-Scan | [KickDev Connected

LcD

Contrast

Segneat [237 3] 0n | on|
Prev On NextOn

‘Set Kickstart LEDs OnOff
I” LEDUBL [ LED2 [ LED3

commons Bias Vol

J LcDOn | LcDOR

D e
=l | [Select LCD
KickDevFW (V01 Comp Obj Seg
Ping (0K

4 GPEG
Change Folder o0 .‘

Print String Length

= — =

ltage Kickstart P/ (0

Object [21 =]

segmentiest
Startobj  CharCode.

5 EI: 0 EI:
AllsegOn | Allseg Off
[ f o | = |
Startohj  CharCode Print Sting Length

I” LED4 [~ LEDS | LEDG ’7" w0 = 2w 2y = ‘|

Date [2012-08-10 v
Time [17:02:37 =
Now

from Kickstart:

Keyl Key2 Keyd |Keys

Date-osj [5 = | | PrintDate
Timeobi [5 | v Print-Time

[ RTC-On
[ SetDateTime v RTC-EventOn

RiCreadback 1 2012.6.11. 0:0:0

16segment test
Startobj  CharCode

Print Sting Length

‘Startobi Texttoscral  Width

13 =] [Kickstart V1.0 GPEG int Ltd 2012 DEMO1 7 =
Start | Stop

Send-RTC-Cmd

Key5 Read Status Obioct 15

Segments [0243h
1058 765432

Buzzer
Divider [12 =] ==> 2197
Time [05 —] sec

7 Infirite

Clear | ¥

¥ Bridge-output Object Length

s 13 12 3 10
20 A rrrrrrRCCRCCRD TR

t= Buzzer On

e
frimforvars ]| _Send
BLPWM

ShowCmd ¥ Show Response I” Show Kickstart Events

And the host sends the following command:

29, 3,0,49,50,3

and on the LCD on the first two 14-segment digits, which are objects 0 and 1, appears the string of

l|12ll.
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4.3.16. Cmd_16seg_Str

Write a string of values to a continuous array
The format of this command is

of 16-segment objects, with conversion.

Cmd_16seg_Str, length, object, value[], checksum

where
Symbol Length Description
Cmd_16seg_Str |1 byte Command code (always 30)
length 1 byte Number of objects plus one
object 1 byte Object number of the first object
valuel] length-1 bytes New values
checksum 1 byte Sum of all bytes, plus 128

Object numbers for the default LCD are in the table in Chapter "3.1.3. Object definition table".

For other LCDs, they are provided with the L

CD.

The character generator is defined in Chapter "4.1.6. 16-segment object".
More about strings is in Chapter "4.2.1. String component".

Example:

The user selects object 13 and length 7 in "16segment test" frame of KickDevApp and then types the

string "Hello " into the edit box.

... Kickstart Control App V03 (=)

Lol

KickDev-Devices: |7 [KDO00O0A
USBdriver:  [V2.8.36

Re-Scan | [KickDev Connected

Lo

Contrast

Segneat [237 3] 0n | on|
Prev On NextOn

‘Set Kickstart LEDs OnvOff

KickDevFW V01 | Comp Obi Seg
Ping (0K Change Folder

commons Bias Voltage Kicl

J LcDOn | LcDOR
AllsogOn | Atlsogf || I
1

" LEDUBL [ LED2 [ LED3 [ LED4 | LEDS5 | LEDG

3 [ 3 GPEG
(N J

Print String Length

= — =

kstart W [0

Object [21 =]

Tsegmentiest
Startobj  CharCode

Print Sring Length

a2

( Statos | Charcaio

Date [20120810
Time [17.0037
Now | ¥ RTGOn

[ SetDateTime v RTC-EventOn

RiCreadback 1 2012.6.11. 0:0:

from Kickstart:

Keyl Key2 |Keyl |Keys Key5

Date-osj [5 = | | PrintDate
Timeobi [5 | v Print-Time

Read Status Obiedt 15 14 1

T6segmenttest
Startobj  CharCode

e

Print Sting Length

Storta Texttoscral  Width
SendRTCCnd | | 33 -] [Kickstart V1.0 GPEG Int_Lid. 2012. DEMOT 7 =

0 o | Stop

Segments [0243h
110 9 8 7 6 5 8 32

Buzzer
Divider [12 =] ==> (2197 Mz
Time [05 —] sec

7 Infirite

Clear | ¥ ShowCmd ¥ Show Response

s 13 12 3 10
20 A rrrrrrRCCRCCRD TR

Object Length

I Show Kickstart Events

e
frimforvars ]| _Send
BLPWM

And the host sends the following command:
30, 8,13, 72, 101, 108, 108, 111, 32,

32, 231

and on the LCD in the line of 16-segment digits, which are objects 13, 14, 15, 16, 17, 18 and 19,

appears the string of "Hello
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4.3.17. Cmd_Bar_Str

Write a string of values to a continuous array of Bar objects, which is also called Bar component, with
conversion.

The format of this command is

Cmd_Bar_Str, length, object, value[], checksum

where
Symbol Length Description
Cmd_Bar_Str 1 byte Command code (always 32)
length 1 byte Number of objects plus one
object 1 byte Object number of the first object
value[] length-1 bytes New values
checksum 1 byte Sum of all bytes, plus 128

Object numbers for the default LCD are in the table in Chapter "3.1.3. Object definition table".

For other LCDs, they are provided with the LCD.

More about the Bar object is in Chapter "4.1.3. Bar object" and about the Bargraph component is in
Chapter "4.2.2. Bargraph component".

Example:

This command is intended for updating a bargraph component. Unfortunately there is no such
component on the default glass, so this example is a bit awkward

The host sends the following command:
32,5,5,1,2,3,4,180
and on the LCD in the line of big 7-segment digits, which are objects 5, 6, 7 and 8, the following image

| - =1
(f

This example shows that a 7-segment component can be treated as Bargraph component, although it
is not very useful.
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4.3.18. Cmd_Shift_L

Shift the values of an array of objects left by one. The rightmost object is cleared.

The format of this command is

Cmd_Shift_L, length, object, size, checksum

where
Symbol Length Description
Cmd_Shift_L 1 byte Command code (always 33)
length 1 byte Always 2
object 1 byte Object number of the first object
size 1 byte Number of objects
checksum 1 byte Sum of all bytes, plus 128

Object numbers for the default LCD are in the table in Chapter "3.1.3. Object definition table".
For other LCDs, they are provided with the LCD.

Example:

Assume there is string of "1234" on the big 7-segments of the LCD. This can happen after executing
the example in Chapter "4.3.14. Cmd_7seg_Str".

Then the host sends the following command:

33,2,5,4,172

and on the LCD the string changes to "234 ".
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4.3.19. Cmd_Shift_R

Shift the values of an array of objects right by one. The leftmost object is cleared.

The format of this command is

Cmd_Shift_R, length, object, size, checksum

where
Symbol Length Description
Cmd_Shift R 1 byte Command code (always 34)
length 1 byte Always 2
object 1 byte Object number of the first object
size 1 byte Number of objects
checksum 1 byte Sum of all bytes, plus 128

Object numbers for the default LCD are in the table in Chapter "3.1.3. Object definition table".
For other LCDs, they are provided with the LCD.

Example:

Assume there is string of "1234" on the big 7-segments of the LCD. This can happen after executing
the example in Chapter "4.3.14. Cmd_7seg_Str".

Then the host sends the following command:

34,2,5,4,173

and on the LCD the string changes to " 123".
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4.3.20. Cmd_Scrol

ITxt

Load text for later use by autoscroll commands. The text can be 255 character long.

The format of this command is

Cmd_ScrollTxt, length, text[], checksum

where
Symbol Length Description
Cmd_ScrollTxt 1 byte Command code (always 3)
length 1 byte Length of text
text[] length Text
checksum 1 byte Sum of all bytes, plus 128

This command does not start scrolling, it just defines the text.
See in Chapter "4.3.21. Cmd_Scroll2Hz" how to use this text.

Example:

See example in Chapter "4.3.21. Cmd_Scroll2HZz".
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4.3.21. Cmd_Scroll2Hz

Automatically scroll text in a component at the rate of 2 characters per second. Text is loaded with
Cmd_ScrollTxt. See Chapter "4.3.20. Cmd_ScrollTxt". The component can be 7-segment, 14-
segment or 14-segment component, type is automatically detected.

After receiving this command the contents of the component is cleared and then characters shift in
from right, one by one. After all characters are shifted in the first character comes again and it
continues endlessly. If the component is shorter than the text, only a part of text will be shown at a
time. If the component is longer than the text, the text appears multiple times.

The format of this command is

Cmd_Scroll2Hz, length, object, size, textsize, checksum

where
Symbol Length Description
Cmd_Scroll2Hz 1 byte Command code (always 35)
length 1 byte Length of text
object 1 byte Object number of the first object
size 1 byte Number of objects
textsize 1 byte Number of bytes to use from text
checksum 1 byte Sum of all bytes, plus 128

To stop scrolling, send this command with size=0.

Example:

The user selects object 13 and length 7 in "Scroll-Text test" frame of KickDevApp and then types the
string "Kickstart " into the edit box and then click on "Start" button.

...‘

KickDev-Devices: |1
USBdriver  [V2.836
Re-Scan | [KickDev Connected

LcD
commons Bias

KickDevFW (V0.1 Comp Obj Seg
Ping [OK Change Folder

Voltoge KicksiartFW [0
J LCDOn | LCDOR
Segment [37 =| on| oOf

Object [21 ]

Tsegmentlest
Startobj  CharCode.

Contrast

Print Sting Length

s

5 = o =
PrevOn | NextOn AllsegOn | Allseg OF
‘SetKickstart LEDs OnOff Startoj ~ CharCode Print String Length
I” LEDUBL [ LED2 [ LED3 [ LED4 [ LED5 I LEDG o = o = =
RTC: ys 16segment test
Date [20120810 ~ Dateati [5 =] [ PrintD: Startobj  CharCode Print Sting Length
Time [18:1428 = Timeobi[5 ] v PrintTime v Hb 3 7
| Now | ¥ RTCOn o Texttoscroll  Width
v SetDateTime v RTC-EwentOn  Send-RTCCmd | || Fn™y i ooy [7 4
RTCread back .0: start
RTCrcos 2012.6.11. 0:0:0
Generic (1-T6seg) st
,,,,, Segments [024%h
Ker! JKey2 [ Kovs QR Kevd QKo ey Object 351423121110 35 8 7 6 5 & 3 2 1 0
Buzzer 20 A rCrCrCrCCCFCOCMCCREOTCR
Divider |12 = . v Buzzer On
Time [05 ] sec ¥ Bridge-output Object  Length Attribuie
Buzzer OF . .
7 Infirite. I” Periodic becp 20 = 1 [primForwerd < Send |

I Show Kickstart Events

BLPWM

Clear | ¥ ShowCmd ¥ Show Response

And the host sends the following commands:
3,10, 75, 105, 99, 107, 115, 116, 97, 114, 116, 32, 93
35, 3,13,7,10, 196

and on the LCD in the line of 16-segment digits, which are objects 13, 14, 15, 16, 17, 18 and 19,
appears the string of "Kickstart " scrolling in.
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4.3.22. Cmd_RTC

Set RTC (Real Time Clock) date and time, events, and controls automatic display.
The format of this command is

Cmd_RTC, length, config, year, month, day, dow, hour, min, sec, dobj, tobj, checksum

where
Symbol Length Description
Cmd_RTC 1 byte Command code (always 36)
length 1 byte Always 10
config 1 byte Configuration, see separate table
year 1 byte RTC years since 2000
month 1 byte RTC month (1..12)
day 1 byte RTC day (1..31)
dow 1 byte RTC day of the week (1..7)
hour 1 byte RTC hours (0..23)
min 1 byte RTC minutes (0..59)
sec 1 byte RTC seconds (0..59)
dobj 1 byte Object number of the first object that displays the date
tobj 1 byte Object number of the first object that displays the time
checksum 1 byte Sum of all bytes, plus 128

Please note that the numbers are not BCD numbers.
If year=0 then the date and time are not set.
The meaning of configuration bits are as follows:

Bit |Name Description
7 RTC_On 1=RTC on, 0=RTC off
6 RTC_event_On 1=Set Event pin in every second

The Event pin remains set till the host reads status

5 RTC_print_date 1=Automatically display date
on six objects, starting from dobj in YYMMDD format

4 RTC_print_time 1=Automatically display time
on six objects, starting from tobj in hhmmss format

3-0 |Reserved Reserved, always 0
dobj and tobj can be the first object of an array of six 7-segment or 14-segments objects. Other

combinations are not allowed. dobj is used only if RTC print_date=1. tobj is used only if
RTC_print_time=1.
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If RTC_print_time=1, the time is displayed in six objects in the following order when the command is
received, and then only those objects are updated which value changes at every second.

Object number |Symbol | Description
tobj+0 h Hours tens
tobj+1 h Hours ones
tobj+2 m Minutes tens
tobj+3 m Minutes ones
tobj+4 s Seconds tens
tobj+5 s Seconds ones

Leading zeros are not suppressed
Additional symbols, like the colons between the digits, are not handled.

If RTC_print_date=1, the date is displayed in six objects in the following order when the command is
received, and then only those objects are updated which value changes at every second.

Object number |Symbol | Description
dobj+0 Y Year tens
dobj+1 Y Year ones ones
dobj+2 M Month tens
dobj+3 M Month ones
dobj+4 D Day tens
dobj+5 D Day ones

Leading zeros are not suppressed
Additional symbols, like separators between the digits, are not handled.
See Chapter "4.3.1. Status read and Cmd_Statread" about reading back the RTC and clearing the

Event pin.
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Example:

The user sets the date, sets "Print-Time" checkbox, sets "Time-obj" to 5, and clicks on "Send-RTC-

Cmd" button.

.. Kickstart Control App V03 =]

LeD-fie
KickDev-Devioes: 7 [KD000004 [SeectLCD GPEG
USBdriver: (V2836 KickDevPW V01 | Comp Obj Seg
Change Folder 000

Re-Scan | [KickDev Connected Ping [OK

LcD
commons Bias Voltage

Contrast —————————— |

Soament [z37 ]| on | _on | e, D
PrevOn | NextOn AllsegOn | Asegor [ |12 =10 =

‘Set Kickstart LEDs OwOff Startobj  CharCode.
[” LEDUBL | LED2 | LED3 |~ LED4 | LED5 | LED6 o = o =

KickstartFw 208

Object [21 =]

Print Sting Length

s

Print String

Length
l2_ =

RTC: ys 16segment test
Date 0120811 ~ Date-obi [5 | PrintDate Startobi ~ CharCode Print Stiing Length

Time [100440 = Timeoi[s ] v PrintTime s H b 3 7 3

| Now | [ RTCOn Startob Texttoscroll  Width
¥ |SetDateTime v RTC-EventOn | Send-RTC-Crd | [l [0y™ " i 3o V1.0 GPEG Int.Lid. 2012. DEMO1 =
Son [ 5]

RfCreadbeck | 5012.8.11. 10:4:54
Segments 024%h
10055165452

from Kickstart
Read Status Obioct 15

Keyl Key2 |Keyl |Keys Key5

413 12 1 10
2 H FrrrrrPrrRrCRMC LR
Divider [12 =] => (2197 Mz

¥ Bridge-output Objet  Lenghh
I Periodic becp

Clear | ¥ ShowCmd

At
[ Forward =] _ond |
BLPWM

,_Show Kickstart Events
L 3

I Show Response

And the host sends the following commands:
36, 10, 208, 12, 8, 11, 7, 10, 4, 40, 5, 5, 228

where

Number

Description

36 | Command code (always 36)

10| Always 10

208

RTC_On=1 and RTC_print_time=1

12| Set RTC year to 2012

8| Set RTC month to August

11|Set RTC day to 11

7| Set RTC day of the week to Saturday

10| Set RTC hours to 10

4| Set RTC minutes to 4

40| Set RTC seconds to

5| Unimportant, because RTC_print_date=0

5| Object number of the first big 7-segment object that displays the time

228

Sum of all bytes, plus 128

See Example in Chapter "4.3.1. Status read and Cmd_Statread" about reading back the RTC and

clearing the Event pin.
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4.3.23. Cmd_Attr

Set attribute of a component.
The format of this command is

Cmd_Attr, length, object, attribute,

size, checksum

where
Symbol Length Description
Cmd_Attr 1 byte Command code (always 37)
length 1 byte Always 3
object 1 byte Object number of the first object of the component
attribute 1 byte Attribute, see separate table
size 1 byte Size of the component (=number of objects)
checksum 1 byte Sum of all bytes, plus 128

The meaning of attribute bits are as follows:

Bit | Description

7-6 | 0=Static

1=Blink at 2 Hz rate

2=Animate forward at 2 Hz rate
3=Animate backward at 2 Hz rate

5-0 |Reserved, always 0

Animation, bit rotation, is performed by rotating left/right the pre-filled segment pattern of the object.
Blinking repeatedly clears and replaces the original contents of the object, so it works only on
Cmd_Obj_W can be used to set the initial pattern. See Chapter "4.3.9. Cmd_QObj_W" for details.

After the attribute is reset to static the state of the previously blinking or animated object freezes in the
state it last displayed, which may be entirely cleared.
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4.3.24. Cmd_TestLED

Disable or enable test function of LEDs. Test function is enabled after startup. To use LEDs normally,
test function must be disabled. See Chapter "4.3.26. Cmd_LED" for details.

The format of this command is

Cmd_TestLED, length, onoff, checksum

where
Symbol Length Description
Cmd_TestLED 1 byte Command code (always 41)
length 1 byte Always 1
onoff 1 byte 255=disable, O=enable
checksum 1 byte Sum of all bytes, plus 128
Example:

See Example in Chapter "4.3.26. Cmd_LED".

4.3.25. Cmd_SleepLED1

Disable or enable sleep test function of LED1. Test function is disabled after startup. In sleep test
mode LED1 is on when the processor is in RUN mode and off, when it is in SLEEP or DEEPSLEEP
mode. To use the LED normally, sleep test function must be disabled. See Chapter "4.3.26.
Cmd_LED" for details.

The format of this command is
Cmd_SleepLED1, length, onoff, checksum

where
Symbol Length Description
Cmd_SleepLED1 |1 byte Command code (always 45)
length 1 byte Always 1
onoff 1 byte O=disable, 1=enable
checksum 1 byte Sum of all bytes, plus 128
Example:

See Example in Chapter "4.3.26. Cmd_LED".
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4.3.26. Cmd_LED

Set or clear the state of LEDs. To use LEDs normally, test functions must be disabled. See Chapter

"4.3.26. Cmd_LED" for details.
The format of this command is

Cmd_LED, length, bits, checksum

where
Symbol Length Description
Cmd_LED 1 byte Command code (always 38)
length 1 byte Always 1
bits 1 byte See separate table
checksum 1 byte Sum of all bytes, plus 128

The meaning of LED bits are as follows:

Bit | Description

7-6 |Reserved, always 0

5 1=LED®G on, 0=LEDG off, don't care if LEDG is used by the buzzer

1=LEDS5 on, 0=LEDS off, don't care if LEDS5 is used by the buzzer

1=LED4 on, 0=LED4 off, don't care in SPI mode

1=LED2 on, 0=LED2 off

4
3
2 1=LED3 on, 0=LEDS3 off, don't care in SPI mode
1
0

1=LED1 and backlight on, 0=LED1 and backlight off
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Example:

The user turns off test functions of LEDs by clicking the "TestLedOff" and "SLedOff" buttons and then
turns on the backlight by checking checkbox "LED1/BL" in "Set Kickstart LEDs On/Off" frame of

KickDevApp.

|...] Kickstart Control App V13 =

Select-LCD
KickDev-Devices: [0 | I 1 GPEG
USB driver: KckDev FW Comp Obi Seg  Change | Show
Re-Scan | [Not connected Ping [7 Folder | ObiList 000
Lo Bartest
Commons Bias Votage Kckstart FW ’7(} oo —
Contrast ——————————— coon | oo
VT T e
Segment [237 = m M Startobj  CharCode: Print String ’_:I,!,..
5 = o o =
Prevon | NextOn Allseg On | Allseg Off
- Mseoment test
Set Kickstart LEDs On/Off Startobj  CharCode Print String Length
¥ LEDI/BL LED2 [ LED3 | LED4 [ LED5 | LED6 0 = o & 2 =
1 RTCand Keys 16segment test =
Date [2012.0927 - Deteobi[5 = | Print-Date it HEE i i Lt
Time [11:35:32 Timeobi[5 =] ¥ Prnt-Time v b 3 7 3
= Scroll-Text test
¥ RTCOR “Startobi Texttoscoll  Width
M SetDaeTime M RICEventon | SerdRTCCed || S e 7072 DEWOT =
RIC read back St || Stop
from Kickstart: EE =
Generic (1-16seg) test
" Segments 024%h
Keyl | [Key2 | Key3| |Key4 | Key5 | Resasates || ooy 151413121110 5 8 7 6 5 43 2 1 0
2 H FrrrrrerrRrCRC LR
i = — 22 Hz
Divider [12 > Buzzor on | | ~pumste
Time [05 = see N Bidge-output Object  Length Aibute
F inite I Petiodic beep @ 20 = [1 = [AimFower <] Send
¥ ShowCmd ¥ Show Response | Show Kickstart Events BLPWM
Demo1
TestLedOff
Steep | Run
DeepSleep
Stedon | ol -

And the host sends the following commands:

41,1, 255, 169
45,1,0,174
38,1,1,168

The first two commands turn off the test functions of LEDs and the last command turns on the

backlight.
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4.3.27. Cmd_Buzz

Turn on and off buzzer and set its frequency.
The format of this command is

Cmd_Buzz, length, mode, divider, time, checksum

where
Symbol Length Description
Cmd_Buzz 1 byte Command code (always 39)
length 1 byte Always 3
mode 1 byte Mode, see separate table
divider 1 byte Frequency is 28890/(divider+1) Hz
time 1 byte Reserved, 0
checksum 1 byte Sum of all bytes, plus 128

The meaning of mode bits are as follows:

Bit | Description

7-2 |Reserved, always 0
1 1=Use LEDG for buzzer (normal polarity), 0=Use LED6 for LED control
0 1=Use LEDS5 for buzzer (inverted polarity), 0=Use LED5 for LED control

If neither LED6 nor LED5 are assigned to be used as buzzer outputs then they are controlled by the
Cmd_LED and the Cmd_TestLED commands. Buzzer output overrides the LEDs while active, but the
LED levels are restored when stopped. If the buzzer is used in bridge mode, (connected to both
normal and inverted polarity pins), then both LED outputs should be set to the same level to avoid DC
voltage on the buzzer when stopped.

See Chapters "4.3.24. Cmd_TestLED" and "4.3.26. Cmd_LED". If mode=0 then the buzzer is off.

The buzzer operates only in RUN mode. It shall be disabled before entering SLEEP or DEEPSLEEP
mode.
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Example:

The user selects divider 12, and checks "Bridge-output" in "Buzzer" frame of KickDevApp and then
clicks on "Buzzer On" button.

... Kickstart Control App V0.3

(N=} 2B

[KDODDD04

KickDev-Devices: [

USBdriver (V2836 KickDev FW V0.1
Re-Scan | [KickDev Connected Ping [OK

LCDfle

[Select LCD
Comp Obj Seg
Change Folder

GPEG
XX

Lo
D s R
Contrast —————————— | Lcoon | Lcoow
Tsegmerttest
Segment [237 =] on| of | Startoy ~ CharCode Print Sting %
= U= 6 =
PrevOn|  Nexton AllsegOn | Allseg OF
Onof Startohj  CharCode. Print Sting Length
‘ I” LEDUBL [ LED2 [ LED3 [ LED4 [ LED5 I LEDG | o = o = 2 =
~RTCand Keys 16segment test
Date [201208-11 ~|  Dateohi|5 | [ PrintDate S EoED (i) te=h
Time [124151 = Timeobi[s5 | v PrintTime (ET ) = 7 =
| Now | ¥ RTCOn Startohi Texttoscrol  Width
IV SetDateTime v RTC-Event:On Send-RTC-Omd || 0™ ] icy o1 0 GPEG it Ltd. 2012. DEMOT =
RTCread back . 43: start | Stop
from K 2012.8.11. 12:43:29
Generic (116seg) test
s Segments 0245
Kort | Koy2 | [Kor3| oyt Koys| | RosdSiti || 0ot 1y 1y 10 saae aes oe s 2o
2 H FrrrrrPrrRrCRMC LR
Divider [12 =] => (2197 Mz T
Time yﬁ*c ¥ Bridge-ouut Object  Length Autribute
Buzzer . -
¥ Infinie I Periotic becp 20 = [1 = [AimFowe <] Send

Clear | ¥ ShowCmd ¥ Show Response

I Show Kickstart Events

BLPWM

=
2
B
B
2

(]

And the host sends the following commands:

39, 3,3,12,0, 185

and buzzer turns on. Frequency is approximately 2197 Hz.
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4.3.28. Cmd_LCD_OnOff

Turns LCD on or off. After initialization the LCD is on.

The format of this command is

Cmd_LCD_OnOff, length, mode, checksum

where
Symbol Length Description
Cmd_LCD_OnOff |1 byte Command code (always 40)
length 1 byte Always 1
mode 1 byte 1=0n, 0=off
checksum 1 byte Sum of all bytes, plus 128

If LCD is off and the controller is in SLEEP mode then keypresses cannot wake it up. For more
information see Chapter "4.3.32. Cmd_Sleep".

.
Example:
H n " n n H n " H
The user clicks on "LCD Off" and then on "LCD On" button in "LCD" frame of KickDevApp.
KickDev-Devices: [KDG0000# = ‘Lc”" =
icl 1 |Select LCD
T T e GPEG
Re-Scan | [KickDev Connocied Ping 10K _ Change Folder | 'YX X )
Lco Bartest
e Voltoge | KickaatPW 208 ‘ = — ‘
Contast ————————— | L =
Jg% Tscqmontiest
Segment [237 =] on| Of Startobj  CharCode Print Sting Length
J 5 = fo = 6 =
Provon| Nexton AllsogOn | Atlsog0ft
Sot Kickstat LEDs OO Startd CharCade PrintStina  Longth
[ LEDUBL [ LED2 | LED3 | LED4 [ LED5 | LED6 o = o = =
RTCandKeys Toseqmenttest
el O Startos  CharCade PantSiing Length
T [ers = Tmewils v Pt |02 12 =
Now | ¥ RTCOn Startoi Textto scroll Width
| SetDateTime v RTC-EventOn _Send-RTC-Cmd | || 103 ™ 1 [ici 1o vi 0 GPEG intLtd. 2012. DEMOT 7 =
TCicadbok 12012.8.11. 12:52:32 ==l €D
G (1-16sag) test
Kot | fovz Ko ort| 5| | nemisews || gt O sees e
Buzzer 2 H rFrrrrrrerrerrerC e
Divider |12 H = 2197 Hz Buzzer On
Time [05 sec V' Bridge-output Object Length Attribute
7 infinte. B ey _ BuzzerOF | 20 = [1 = |AimFoward ] send |
Clear | ¥ ShowCmd ¥ Show Response I” Show Kickstart Events BLPWM [
Demol =d, 40 B
Sleep o
KickTesO B
Tes2 =

And the host sends the following commands:

40,1, 0, 169
40,1,1,170

The first command turns off the display and the second turns it on again.
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4.3.29. Cmd_AllSeg_On

Sets all segments of the LCD. Useful for testing.
The format of this command is

Cmd_AlISeg_On, length, checksum

where
Symbol Length Description
Cmd_AllSeg_On |1 byte Command code (always 42)
length 1 byte Always 0
checksum 1 byte Sum of all bytes, plus 128 (always 170)

This command sets the entire contents of the LCDRAM to 1, sets all bits of all objects to 1, and clears
all attributes. It does not affect automatic scrolling and automatic display of time and date.

Example:
See Example in Chapter "4.3.30. Cmd_AlISeg_Off".
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4.3.30. Cmd_AllSeg_Off

Clears all segments of the LCD. Useful for testing and initialization.
The format of this command is

Cmd_AllISeg_Off, length, checksum

where
Symbol Length Description
Cmd_AllSeg_Off |1 byte Command code (always 43)
length 1 byte Always 0
checksum 1 byte Sum of all bytes, plus 128 (always 171)

This command clears the entire contents of the LCDRAM, clears all bits of all objects, and clears all
attributes. It does not affect automatic scrolling and automatic display of time and date.

Example:

The user clicks on "Allseg On" and then on "Allseg Off" button in "LCD" frame of KickDevApp.

" LEDUBL [ LED2 [ LED3 | LED4 | LEDS5 | LEDG

LCD-fle
KickDev-Devices: |1 [KDO00004 =] || [Select LCD = GPEG
USBdrive:  [V28.36 KikDevPW (V01 | Comp Obi Seg
Re-Scan | [KickDev Connocied Ping 10K _ Change Folder | 000
Lco
commans Bias Voltage KicksatP (208 || guiee [ ] — ‘
Contrast ————————— LcDOn | LCDOR
Y o N BT e —
Segment [237 =] On| OF Startobi  CharCode Print Sting Length
5 = o = =
PrevOn | NextOn AllsegOn
‘Set Kickstart LEDs OO Startobj  CharCode Print String Length

2=

RTC vs

6segmenttest

Date [2012-0811 ~ Date-obj [5 ] [ PrintDate i) E=Em FrTe e
= = = =
Time [124151 5 Timeobi[5 ] v PrintTime = ° 7
| Now | ~ RTCOn “Startas Texttoscroll  Width
¥ SetDateTime v RTC-EventOn _Send-RTC-Omd ||| 53™ 1 igi0an vi.0 GPEG int.Ltd. 2012. DEMOT =
TCicadbok 12012.8.11. 13:5:18 St} Stop
Generic (1-16seg) test
Segments [0249h
Key1 JIKey2 [ey3 [l Keyd [iKeys EEET (@ paecon 50 oW o aag
Buzzer 2 A rFrCCCCRCOCRCCFC TR
Divider [12 =] —> (2157 Mz —_—
Time [05 ] sec ¥ Bridge-output Object  Length Attribuie
¥ infivic " Poriogcboep ozt O [0 = [T = [wmforvad |  Send|
Clear | [V ShowCmd [V ShowResponse I Show Kickstart Evenis. BLPWM

[

And the host sends the following commands:

42,0,170
43,0,171

The first command turns on all segments and the second turns off all segments.
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4.3.31. Cmd_Contrast

Sets the contrast of the LCD.
The format of this command is

Cmd_Contrast, length, contrast, checksum

where

Symbol Length Description

Cmd_Contrast 1 byte Command code (always 17)

length 1 byte Always 1

contrast 1 byte 0..15, 0=maximum, 15= minimum

checksum 1 byte Sum of all bytes, plus 128

Example:

The user moves the "Contrast" slider in "LCD" frame of KickDevApp into middle position.

...| Kickstart Control App V0.3 =]
LCD-fle
KickDev-Devices: |1 [KDD00O0A =] || [Select LCD = G I:)EG
USBdriver: V283 KikDevPW (V01 | Comp Obi Ses
Re-Scan | [KickDev Connected Ping [OK Change Folder 000
Lo
commons Bias Voltage KickstrtPe (208 || o, . — ‘
iect (21 =]
Contrast 7 icpon | icDom
Tsegmenttest
Segment [237 | on| of | Startobj  CharCode Print Sting Length
5 = o = =
PrevOn | NextOn AllsegOn | Allseg OF
FDs OwOR Startohj  CharCode Print String Length
‘ I” LEDVBL [ LED2 [ LED3 [ LED4 I LED5 I LED6 | o = o = > =
RTCandKeys 16scomenttest
Date [20120811 ~|  Datech|5 = PrintDee Startobj  CharGode. Print String Length
Time [124151 = Timeobi|5 = /v PrintTime v b 3 7 3
MNow | ¥ RTCOn Stariohi Texttoscrol  Width
¥ SetDateTime v RTC-EventOn Send-RTC-Omd ||| 00 ™ o igian vi0 GPEG int.Ltd. 2012. DEMOT 7 =
RTCread back .13: Start | Stop
fromk 2012.8.11. 13:13:45
Generic (1-16seq) test
tcad Status Segments [0243h
Koyt | Kor2| Ko | Mot Koys| | RosdSitis || Oiet 1y 1y 10 saa0 ey ee s s 2o
2 H rFrrrrrFrrPRrCRMC LR
Dividr [12 ] => 2197  Hz BuzzerOn | | prie
Time [05 —] sec Objet  Lenghh Attribute
Buzzer OF ~ .
[ Infinte 20 = [1 =] [AemFowen <] sena
I Show Response. I Show Kickstart Events. BLPWM
Demot -
Obilist
Steep
KickTestOff
Test2 a

And the host sends the following command:
17,1, 8, 154

and the contrast of the LCD changes.
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4.3.32. Cmd_Sleep

KickStart™ LCD Controller has three operating modes.

Mode Command RTC, blinking, |Keypress LCD Buzzer
execution animation detection

RUN Yes Yes Yes Yes Yes

SLEEP Yes Yes Yes Yes No

DEEPSLEEP |Yes No No No No

If a command, a keypress or an RTC event wakes up KickStart™ LCD Controller from SLEEP, it
operates in RUN mode until the command or the event is processed and all keys are released and
then returns to SLEEP, if the command was not a Cmd_Sleep command that changed the operating

mode.

If a command wakes up KickStart™ LCD Controller from DEEPSLEERP, it operates in RUN mode until
the command is received and executed and then returns to DEEPSLEERP, if the command was not a

Cmd_Sleep command that changed the operating mode.

Entering DEEPSLEEP mode when the LCD is on, turns it off, but keeps its contents. The contents

are restored when KickStart™ LCD Controller exits DEEPSLEEP mode.
The format of this command is

Cmd_Sleep, length, mode, checksum

where
Symbol Length Description
Cmd_Sleep 1 byte Command code (always 44)
length 1 byte Always 1
mode 1 byte 0=RUN, 1=SLEEP, 2=DEEPSLEEP
checksum 1 byte Sum of all bytes, plus 128
Example:

The user clicks on the "Sleep" button in KickDevApp.

.. Kickstart Control App V13

= 3

Select-LCD

KiekDev-Devices: [0 = GPEG
USB driver: KickDev FW Comp Obi Seg  Change | Show
Re-Scan | [Not connected Ping (7 Folder | ObiList 000
Lco Bartest
Bias Voltage Kickstart FW lrmm 21 = S
Contrast Lcoon | Lo ok
J Tsegment test
Segment [237 <] on | off Startobj  CharCode: Print String ength
5 = o o =]
PrevOn | NextOn Allseg On | Allseg Off
Tdsegment test
Set Kickstart LEDs On/Off Startobj ~ CharCode Print String Length
¥ LEDV/ELT LED2 | LED3 | LED4 | LEDS I LEDG o = Jo = =
HUECTLLGE T6segment test
Date (20120927 Datebj[5 =] [ Print-Date Seiry G (R ST et
Time [11:35:32 =5 Timeobi [5 | | Print-Time LI ) O =
Now Soroll-Text test
¥ RTCOR Sartob] Texttoseroll  Widh
¥ SotDateTime ¥ RICEvertOn  SerdRTCCod | 13 2| |Kickstant V1.0 GPEG Int.Lid. 2012. DEMO1 7 =
RIC read back Start | Sto
oo ot s f o |
Generic (1-16seg) test
Segments [024%h
P 2 S FrrrrrRrrRCCRD DR
i = — 22 Hz
Divider [12 > pe—— ——
Time [05 =] sec ¥ Bridge-output Object Length Attribute
| infirite. " peode boey - Bezzer O | 20 = [1 = [pmfowad |  Send |
BLPWM |

¥ ShowCmd ¥ Show Response | Show Kickstart Events

Demot

Testledott || _—
Sieeg}" Run

DecpSleep
Stedon | ot

And the host sends the following command:
44,1,1,174
and KickStart™ LCD Controller goes to SLEEP.
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5. KickStart™ LCD Controller hardware

The SK480 is an intelligent LCD Controller with capability of driving LCDs up to 480 segments. The
device can be configured to operate in any LCD system. Interface via modified SPI and modified I1>)C
is supported, along with a simple, high level command structure, significantly reducing programming
time and errors. When the SK480 LCD Controller is used in conjunction with the KickStart™ on-line
tool it eliminates the need for the traditional LCD pin lookup table, time consuming font tables and
power hungry animated elements.

SK480 is available in two packages:
* COF - Intended for general use
» DIE - Intended for high volume, cost sensitive or space constrained applications

5.1. Features

» Selectable duty cycle: 1/4, 1/5, 1/6, 1/8

* Max. 60 segment lines

* Max. 8 common lines

* Max. 480 segments

* Monochrome, no grayscale

» SPI and modified I>C interfaces

» Operating voltage 2.7 - 5.5V

* Low power SLEEP mode (< 30pA) with LCD on, keypress monitoring, RTC running
* Ultra-low power DEEPSLEEP mode (< 1uA), only command wakeup
» Built-in RTC (Real Time Clock) with automatic display update, and event generation
» Built-in 7/14/16 segment character generator

* Built-in Bar-converter

* Built-in oscillator and external 32.768kHz crystal

* Built-in symbol-animation and symbol blinking

» Text string and bargraph display

* Max. 255 character scrolling text

* Intuitive and easy to use high level command set

*  On/off backlight control

e Buzzer output with variable frequencies

» 5 general purpose input pins, for key connection

* 6 general purpose output pins, for backlight control, LED or buzzer
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5.2. COF version
5.2.1. Block diagram

Se:
Se:
Sep!
S
Se
Se:
Kickstart Controller ;
Se:
Se
. RAM X
Al inputs have 500 kohm pullups ROM =
p I l =
"_ZT 20 nc (Vpp) 5
>W< 19 Buzz/LED6  2ZmA 3 MHz S
>ﬁ< 18 Buzz/LED5S ZmA RC osc S
>ﬁ-< 17 LED2 JmA Outputs %
>ﬁ< 16  LEDI/BL  2mA S
>_<]‘i 15 Keylns Se
;-ﬁ{ 14 KeyInd || Y
3913 Keylns CPU =
>ﬁ-{ 12 Keyln2 Inputs %
>T< 11 Keylnl . 3 =
== 10 Event LCD driver £
H0<0  DolEDz 7 imA 33 e
58 DILED3 = TmA Host interface LCD-power 3T
el Ck SPI/i2 || 35 e
%<6 CSSDA T el
>—5< 5 BusMode 37 Scﬁ
@ _— | T S
3 3 +Vee 2.8-5V 30 Se‘ﬁ
== 2~ GND Power Low sense TimeBase / RTC 40 =
2 7 Seo3f
P = Tt Sea7
Kickstart Host = T3+ Sep38
Connector X1 11 Sepdo
15 SeedD
—||:||— Segdl
46/ Seadd
32768Hz 47
Tt Sead3
Sepdd
D
'5] Seodb
4 T a
+Vee [Ek'ﬁ 'ﬂ SepdB
1 - 54 Sepd9
2 R3 - Sep50
\ 1} :Z Sep51
Backlight pads m -5]‘ Seas52
1206, 0.25W 55 6o
max S00mA 39 moss
BCE17-40 60 S 56
— Bl B
- o Sep57
R2 value depens on the used Backlight and actual Vce 63 &58

* LED3, LED4 outputs are avaiable only if i2c bus mode selected
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5.2.2. Dimensions

Page 89

GPEG International Ltd

m

Revision: 1.1

http.//www.gpegint.com



5.2.3. Interface connector pinout

Number| Name Direction Description

1/GND Signal and power ground
2|GND Signal and power ground
3|/VCC I Power supply to LCD and LCD controller
4/VCC I Power supply to LCD and LCD controller
5| BusMode || Interface mode (1=I>C, 0=SPI)
6| CS/SDA | orl/O Chip select in SPI mode, SDA in I?°C mode
7| Ck/SCL lorl/O Clock in SPI mode, SCL in I)C mode
8 |DI/LED3 lorO Data input in SPI mode, LEDS3 in I1°C mode
9/DO/LED4 | O Data output in SPI mode, LED4 in I1°C mode

10| Event 0] Event output

11| KeyIn1 I Key 1 input

12| Keyln2 I Key 2 input

13 |KeyIn3 I Key 3 input

14| Keyln4 I Key 4 input

15| KeyIn5 I Key 5 input

16| LED1/BL |O LED1 or backlight control output

17 |LED2 0 LED2 output

18 |Buzz/LED5 | O Main buzzer output or LED5 output

19|Buzz/LED6 | O Inverted buzzer output or LED6 output

20| Vpp Reserved, leave it unconnected

Directions are as seen by the LCD controller.
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5.2.4. Output connector pinout

#/Name |Description #/Name |Description
1]Com1  |Common line 1 35[Seg31 |Segment line 31
2|Com2 [Common line 2 36/Seg32 |[Segment line 32
3|Com3 [Common line 3 37|Seg33 |[Segment line 33
4|Com4 |Common line 4 38/Seg34 |[Segment line 34
5|Seg1 Segment line 1 39|Seg35 [Segment line 35
6/|Seg2 [Segmentline 2 40|Seg36 |Segment line 36
7|Seg3  [Segmentline 3 41|Seg37 |Segment line 37
8|Seg4 [Segmentline 4 42|Seg38 |Segment line 38
9|Seg5 [Segmentline 5 43|Seg39 |Segment line 39
10[Segb6 |Segment line 6 44[Seg40 |Segment line 40
11{Seg7 |Segmentline 7 45|Seg41 |Segment line 41
12|Seg8  |Segment line 8 46|Seg42 |Segment line 42
13|Seg9 |Segment line 9 47|Seg43 |Segment line 43
14|Seg10 |Segment line 10 48|Seg44 |Segment line 44
15/Seg11  |Segment line 11 49|Seg45 |Segment line 45
16/Seg12 |Segment line 12 50{Seg46 |[Segment line 46
17(Seg13 |Segment line 13 51|Seg47 |[Segment line 47
18/|Seg14 |Segment line 14 52|Seg48 |[Segment line 48
19|Seg15 |Segment line 15 53|Seg49 [Segment line 49
20{Seg16 [Segment line 16 54(Seg50 |[Segment line 50
21|Seg17 |Segment line 17 55|Seg51 [Segment line 51
22|Seg18 [Segment line 18 56[{Seg52 |Segment line 52
23|Seg19 |Segment line 19 57|Seg53 [Segment line 53
24|Seg20 |Segment line 20 58/Seg54 |[Segment line 54
25|Seg21 [Segment line 21 59|Seg55 |[Segment line 55
26|Seg22 |Segment line 22 60/Seg56 |Segment line 56
27|Seg23 [Segment line 23 61|Seg57 [Segment line 57
28|Seg24 |Segment line 24 62|Seg58 |Segment line 58
29|Seg25 [Segment line 25 63|Seg59 [Segment line 59
30{Seg26 |[Segment line 26 64|Segb0 |Segment line 60
31|Seg27 |Segment line 27 65/Com5 |Common line 5
32|Seg28 |[Segment line 28 66/Com6 |Common line 6
33|Seg29 [Segment line 29 67|Com7 |Common line 7
34|Seg30 [Segment line 30 68/Com8 |Common line 8

All lines are outputs of the LCD controller.
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5.3. DIE version

Some passive components are integrated into the COF version,
the DIE version. This schematics shows these passive compone

Place R2 close to Ul pads
R2 160k

[¥5] L8]
Ji-l—

which has to be added externally to
nts:

X1
X1 37
Nal X2 R X1
—Cl ll:ll J‘C” 2
| 12p 32768Hz 12p
Place C1,C2..X1 close to Ul pads
Rl .
+Vn:c:()—|:_‘|,‘_Re‘\eI = Resel
10k C3
| 100n
= Ve
g? 1 Vee
+Vee D I Vee
&3 15
lu —_——C4 6:’ + Gnd
— | lu 6 + Gnd
= | Substrate

Place C4-C5 close to Ul Vee-Gnd pads
1u/10V 0402 or 0603
Ceramic
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5.3.1. Pad numbers and names of the DIE version

CIEEG

66

-|2Hu. ||r.o||:r. ||:..|«: |.|:|\L|<||~|.||L||l|r|.|u||.l| :|r | i ||- ||-. ||1 |-|Z||:|

BB BEERERENEREREBRERRD

|:L || e |E.-

L]

B3

L

EE]

]

L]

2]

|| I

[ =1 ]

Chip Size: 3240 x 3060 ym
Note: the IC substrate should be connected to GND on the PCB layout.
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5.3.2. Pad coordinates

Revision: 1.1

PAD |Name X (um) Y (um) PAD [Name X (um) Y (um)
1|SEG14 -1340.000f -1378.500 50[SEG58 1220.000 1378.500
2|SEG13 -1220.000{ -1378.500 51|SEG57 1100.000 1378.500
3|SEG12 -1100.000{ -1378.500 52|SEG56 980.000 1378.500
4|SEGM1 -980.000| -1378.500 53|SEG55 870.000 1378.500
5|SEG10 -870.000| -1378.500 54|SEG54 760.000 1378.500
6|SEG9 -760.000| -1378.500 55|SEG53 650.000 1378.500
7|SEG8 -650.000| -1378.500 56|SEG52 550.000 1378.500
8|SEG7 -550.000{ -1378.500 57|SEG51 450.000 1378.500
9|SEG6 -450.000| -1378.500 58|SEG50 350.000 1378.500

10|SEG5 -350.000{ -1378.500 59|SEG49 250.000 1378.500
11|SEG4 -250.000{ -1378.500 60[SEG48 150.000 1378.500
12|SEG3 -150.000{ -1378.500 61|SEG47 50.000 1378.500
13|SEG2 -50.000| -1378.500 62|GND -50.000 1378.500
14|SEG1 50.000| -1378.500 63[SEG46 -150.000 1378.500
15|GND 150.000{ -1378.500 64(SEG45 -250.000 1378.500
16|{COM1 250.000| -1378.500 65[SEG44 -350.000 1378.500
17|COM2 350.000{ -1378.500 66(SEG43 -450.000 1378.500
18/COM3 450.000| -1378.500 67(SEG42 -550.000 1378.500
19|COM4 550.000[ -1378.500 68[SEG41 -440.000 1378.500
20|COM5 650.000| -1378.500 69(SEG40 -760.000 1378.500
21|COM6 760.000[ -1378.500 70[SEG39 -870.000 1378.500
22|COM7 870.000[ -1378.500 71|SEG38 -980.000 1378.500
23|COM8 980.000f -1378.500 72|SEG37 -1100.000 1378.500
24[NC 1100.000{ -1378.500 73|SEG36 -1220.000 1378.500
25|NC 1220.000{ -1378.500 74|SEG35 -1340.000 1378.500
26(GP9 1340.000f -1378.500 75|SEG34 -1473.500 1221.000
27|GP12 1463.000f -1115.000 76|/SEG33 -1473.500 1101.000
28|GP13 1463.000 -995.000 77|SEG32 -1473.500 981.000
29|GP14 1463.000 -875.000 78|SEG31 -1473.500 861.000
30|GP15 1463.000 -755.000 79|SEG30 -1473.500 751.000
31|GP11 1463.000 -645.000 80[SEG29 -1473.500 641.000
32|GP10 1463.000 -535.000 81|SEG28 -1473.500 531.000
33|vCC 1463.000 -425.000 82|SEG27 -1473.500 431.000
34(VR1 1463.000 -325.000 83|SEG26 -1473.500 331.000
35|VR2 1463.000 -225.000 84|SEG25 -1473.500 231.000
36|RESET 1463.000 -125.000 85|SEG24 -1473.500 131.000
37|1X1 1463.000 -25.000 86|SEG23 -1473.500 31.000
38|X2 1463.000 75.000 87|SEG22 -1473.500 -69.000
39|NC 1463.000 175.000 88|SEG21 -1473.500 -169.000
40(GPO 1463.000 275.000 89|SEG20 -1473.500 -269.000
41|GP1 1463.000 375.000 9o|vce -1473.500 -369.000
42|GP2 1463.000 475.000 91|vCC -1473.500 -469.000
43(GP3 1463.000 585.000 92|SEG19 -1473.500 -579.000
44(GP4 1463.000 695.000 93|VPP -1473.500 -689.000
45(GP5 1463.000 805.000 94(SEG18 -1473.500 -799.000
46|GP6 1463.000 925.000 95|SEG17 -1473.500 -919.000
47|GP7 1463.000 1045.000 96|SEG16 -1473.500| -1039.000
48|SEG60 1463.000 1165.000 97|SEG15 -1473.500| -1159.000
49(SEG59 1340.000 1378.500
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5.3.3. Pin description
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PAD[Name Description or COF equivalent PAD|Name Description or COF equivalent
1|SEG14 =Seg14 50(SEG58 =Seg58
2|SEG13 =Seg13 51[SEG57 =Seg57
3[SEG12 =Seg12 52|SEG56 =Seg56
4/SEG11 =Seg11 53|SEG55 =Seg55
5|SEG10 =Seg10 54|SEG54 =Segb54
6|SEG9 =Seg9 55[SEG53 =Seg53
7|SEG8 =Seg8 56|SEG52 =Seg52
8|SEG7 =Seg7 57|SEG51 =Seg51
9|SEG6 =Segb 58|SEG50 =Seg50

10|SEG5 =Segb 59(SEG49 =Seg49
11|SEG4 =Seg4 60|SEG48 =Seg48
12|SEG3 =Seg3 61|SEG47 =Seg47
13|SEG2 =Seg2 62|GND =GND
14|SEG1 =Seg1 63|SEG46 =Seg46
15|GND =GND 64|SEG45 =Seg45
16|COM1 =Com1 65[SEG44 =Seg44
17|COM2 =Com2 66|SEG43 =Seg43
18/COM3 =Com3 67|SEG42 =Seg4?2
19|COM4 =Com4 68|SEG41 =Seg41
20|COM5 =Comb5 69|SEG40 =Seg40
21|COM®6 =Com6 70[SEG39 =Seg39
22|COM7 =Com7 71|SEG38 =Seg38
23|COM8 =Com8 72|SEG37 =Seg37
24|NC NC, Reserved 73|SEG36 =Seg36
25|NC NC, Reserved 74|SEG35 =Seg35
26|GP9 =Do/LED4 75|SEG34 =Seg34
27|GP12 =Ck/SCL 76|SEG33 =Seg33
28|GP13 =Di/LED3 77|SEG32 =Seg32
29|GP14 =BusMode 78|SEG31 =Seg31
30[GP15 =Event 79|SEG30 =Seg30
31|GP11 =LED2 80[SEG29 =Seg29
32|GP10 =LED1/BL 81|SEG28 =Seg28
33|vCC =Vcc 82(SEG27 =Seg27
34|VR1 * Note 1 83|SEG26 =Seg26
35|VR2 * Note 1 84(SEG25 =Seg25
36|RESET * Note 1 85|SEG24 =Seg24
37(X1 * Note 1 86|SEG23 =Seg23
38|X2 * Note 1 87|SEG22 =Seg22
39|NC Reserved 88|SEG21 =Seg21
40|GPO =CS/SDA 89|SEG20 =Seg20
41|GP1 =KeyIn1 90(vCC =Vcc
42|GP2 =KeylIn2 91(vCC =Vcc
43|GP3 =KeyIn3 92(SEG19 =Seg19
44|GP4 =Keyln4 93|VPP =Vpp, Reserved
45|GP5 =Keyln5 94(SEG18 =Seg18
46|GP6 =Buzz/LED5 95(SEG17 =Seg17
47|GP7 =Buzz/LED6 96|SEG16 =Seg16
48|SEG60 =Seg60 97|SEG15 =Seg15
49|SEG59 =Seg59 * Note 1: See COF and DIE differences.
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5.4. Absolute maximum ratings

Parameter Symbol Ratings

DC supply voltage Vee <6.0V

Input voltage range Vin -0.5V to VCC +0.5V
Operating temperature range Ta -20°C to +60°C
Storage temperature range Tsto -50°C to +150°C

Note: Stresses beyond these may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at those or any other conditions above those indicated in
the operation listings of this specification is not implied. Exposure to maximum rating conditions for
extended periods may affect device reliability.

5.5. DC characteristics

General:
Parameter Symbol Min. Typ. Max. Unit
Operating voltage Vee 2.6 3.3 55|V
Input high level Vin 0.7 vCC
Input low level Vi 0.2VCC
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At VCC=5.0V:

Parameter Symbol Min. Typ. Max. Unit

Operating current lop 1700 2000 | uA

SLEEP current IsLeers 26 MA

(LCD on, no wakeup)

SLEEP current IsLeer2 28 MA

(LCD on, RTC on, autoprint)

SLEEP current IsLeep 6 MA

(LCD off, RTC on)

DEEPSLEEP current IpeepsLeer 0.8 1| pA
AtVCC=3.3V:

Parameter Symbol | Min. Typ. Max. Unit

Operating current lop 980 1200 | pA

SLEEP current IsLeers 20 MA

(LCD on, no wakeup)

SLEEP current IsLeep2 21 MA

(LCD on, RTC on, autoprint)

SLEEP current IsLeep 4 MA

(LCD off, RTC on)

DEEPSLEEP current IpEEPsLEEP 04 1| A
AtVCC=2.7V:

Parameter Symbol | Min. Typ. Max. Unit

Operating current lop 720 1000 | uA

SLEEP current IsLeeps 16 MA

(LCD on, no wakeup)

SLEEP current IsLeer2 17 MA

(LCD on, RTC on, autoprint)

SLEEP current IsLeert 3 MA

(LCD off, RTC on)

DEEPSLEEP current IoeepsLeEr 0.3 1] pA
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5.6. Modified I?’C mode

KickStart™ LCD Controller uses a modified version of the I?C protocol.
» Clock speed is limited to 50kHz and extra wait cycles are needed in some places.
* Repeated start condition is not allowed.

» Premature termination of a command by sending stop condition in the middle of a command
sequence is not allowed.

» KickStart™ LCD Controller acknowledges all received bytes.
* The host should acknowledge all transmitted bytes.

*  While receiving a command KickStart™ LCD Controller stops all other internal functions,
including the RTC.

» If a command is not finished within one second the RTC skips increments and will not be
accurate.

Because of these limitations it is not recommended to have other I12C devices on the same bus. Ifitis
unavoidable, then these must operate at less than 50kHz and must not use repeated start conditions.
KickStart™ LCD Controller is always slave on the I?C bus and has fixed read and write address. The
read address is decimal 202, the write address is decimal 203.

All SDA falling edges wake up KickStart™ LCD Controller from SLEEP or DEEPSLEEP. KickStart™
LCD Controller remains in RUN mode until it receives and executes the command or decides that it is
not the start of a valid command.

5.6.1. I’C read

The host can read only the status in I°C mode. See more details in Chapter "4.3.1. Status read and
Cmd_Statread".

KickStart™ LCD Controller uses a slighlty modified and slowed down version of the I?C protocol. The
clock can be up to 50 kHz, but additional delays are needed in places shown in the following diagram.

i2¢ read sequence:

start i2c address byte 15t data by o nith data byte Stop
1 2 3 4 5 6 7 8 9 0 1 12 13 14 15 16 17 18 _
SCL bie byie hyie _
o HIZ HEZ HiZ . ———
SDA (master) ts'mrt o7 X p6 X ps X pa Xps K2 X p1 > Bbsi ACK —— Ak |
HiZ. HiZ. = HiZ
SDA (slave) ACK —_ I _ D1 X Do

. The host generates a start condition.

. The host sends the read address of KickStart™ LCD Controller, which is decimal 202.
. The host checks if KickStart™ LCD Controller acknowledged the read address.

. If not then KickStart™ LCD Controller is busy and the host continues with step 8.

. If yes then KickStart™ LCD Controller it is ready to send status bytes.

. The host generates clocks and receives the status bytes and the checksum.

. The host acknowledges all status bytes and the checksum.

. The host generates stop condition.

0 NOoO O WN -

See Chapter "5.6.3. I2C timing characteristics" for details.
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5.6.2. I>C write

The clock can be up to 50 kHz, but additional delays are needed in places shown in the following
diagram.
i2c write sequence:

2 E 5 7 2 ] s 7
SCL byt ¥ Vi _

SDA(master) 5L

SDA(slave) - ACK “ACK — - - ACK

. The host generates a start condition.

. The host sends the write address of KickStart™ LCD Controller, which is decimal 203.
. The host checks if KickStart™ LCD Controller acknowledged the write address.

. If not then KickStart™ LCD Controller is busy and the host continues with step 8.

. If yes then KickStart™ LCD Controller it is ready to receive data.

. The host sends the command, its parameters and the checksum.

. KickStart™ LCD Controller acknowledges all bytes and the checksum.

. The host generates stop condition.

O NO Ok WON -

See Chapter "5.6.3. I2C timing characteristics" for details.
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5.6.3. I’C timing characteristics

T

SCL

A

-

SDA ~ \

General timing:

A

HIGH
’?SU DAT

= LowW 1
LHD‘DAT“‘ < 5|0p;‘

X

_2\

—

Parameter Symbol Min. Typ. Max. Unit
Clock frequency Fouwk 10 50 50 | kHz
Clock high time ThieH 10 us
Clock low time Tiow 10 us
SDA, SCL rise time Tr 1| s
SDA, SCL fall time Tk 1| ps
Data input hold time time Tho:par 0 VIS
Data input setup time Tsupar 0 us
VCC > 3.3V, KickStart™ LCD Controller is not in sleep:
Parameter Symbol Min. Typ. Max. Unit
Start condition setup time Ttart 20 us
Delay before 1st clock Thoyte 10 us
VCC > 2.7V, KickStart™ LCD Controller is not in sleep:
Parameter Symbol Min. Typ. Max. Unit
Start condition setup time Tstart 30 us
Delay before 1st clock Toyte 10 VE]
VCC > 3.3V, KickStart™ LCD Controller is in sleep:
Parameter Symbol Min. Typ. Max. Unit
Start condition setup time Ttart 40 us
Delay before 1st clock Toyte 10 us
VCC > 2.7V, KickStart™ LCD Controller is in sleep:
Parameter Symbol Min. Typ. Max. Unit
Start condition setup time Ttart 50 us
Delay before 1st clock Thoyte 10 us
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5.7.

Modified SPI mode

KickStart™ LCD Controller uses a modified version of the SPI protocol.

Clock speed is limited to 50kHz, and extra wait cycles are needed in some places.
Data input hold time is longer than usual.
Non-standard handshaking is used.

While receiving a command KickStart™ LCD Controller stops all other internal functions,
including the RTC.

If a command is not finished within one second the RTC skips increments and will not be
accurate.

KickStart™ LCD Controller is always slave on the SPI bus.

5.7.1. SPI read

The host can read only the status in SPI mode. See more details in Chapter "4.3.1. Status read and
Cmd_Statread".

KickStart™ LCD Controller uses a slighlty modified version of the SPI protocol. The clock can be up
to 50 kHz, but additional delays are needed in places shown in the following diagram.

SPI Read sequence:

Ist data byte (command) 2nd data byte _ _ _nmthdatabyte

102 3 4 5 & 1 2 s w0 u 1@ 13 1 15 e
CLK Thwie Thyte Thvie _
Di x X7 < ps X ps X X3 o2 X o <o X X
po—HE— Do =1 Xs Xps Xpa o3 Koz Ko Koo = X1 Koo A
s IresRay s H

N o ok WON -

TesHold

. The host asserts CS.

. The host checks if DI is low.

. If not then KickStart™ LCD Controller is busy and the host continues with step 7.
. If yes then KickStart™ LCD Controller it is ready to receive commands.

. The host generates clocks and sends the Cmd_Statread command.

. The host generates clocks and receives the status bytes and the checksum.

. The host deasserts CS and waits T...n before asserting it again.

For timing details see Chapter "5.7.3. SPI timing characteristics".
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5.7.2. SPI write

KickStart™ LCD Controller uses a slighlty modified version of the SPI protocol. The clock can be up
to 50 kHz, but additional delays are needed in places shown in the following diagram. There is also
addition of non-standard handshaking and error checking.

SPI Write sequence:
1st data byte (command) . 2nd data byte _____ mth data byte

1 2 3 4 s 6 17 8" 9w ou o1z 13 o 15 1Y
CLK Thute Thye Thyte _
Di x Xp7 D5 X4 2 X1 Ko = m D5 X D4 p2 X D1 K po b1 _ po XX
Hiz ~ - Hiz
Do Do=0) De=l b -
Read Error bit 7/
s I esH

TesErrBit

. The host asserts CS.

. The host checks if Dl is low.

. If not then KickStart™ LCD Controller is busy and the host continues with step 7.
. If yes then KickStart™ LCD Controller it is ready to receive commands.

. The host generates clocks and sends the command, its data and the checksum.
. The host checks DI after the last clock. If it is low, the data is received correctly.
. The host deasserts CS and waits T...n before asserting it again.

~NOoO Ok WON -

The CS pin is monitored continuously, the host can prematurely terminate the command any time.
The partially received command will not be executed. Partially received Cmd_Seg_Tbl, Cmd_Obj_Thbl
and Cmd_ScrollTxt commands have undefined effect.

For timing details see Chapter "5.7.3. SPI timing characteristics".
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5.7.3. SPI timing characteristics

CLK T/F ﬁ\] | /| \

[<—HIGH T LOW

’esu:ole%rm:mﬁ

XXX

XXX

Iesu:oo HD:DO |
Do X X X
General:
Parameter Symbol Min. Typ. Max. Unit
Clock frequency Fouk 10 50 50 | kHz
Clock high time ThicH 10 V&
Clock low time Trow 10 us
Signal rise time Tr 1| ps
Signal fall time Tk 1| s
Data input hold time Trooi 10 ThicH us
Data input setup time Tsuoi 0 us
Data output hold time Tho0o ThicH ThicH us
Data output setup time Tsupo 0.1 us
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VCC > 3.3V, KickStart™ LCD Controller is not in sleep:

Parameter Symbol Min. Typ. Max. Unit
CS ready time Tesray 20 us
Delay before 1st clock Toyte 10 us
CS inactive time Tesn 20 us
Error bit delay time Tesensit 20 us
CS hold time TesHola 10 us
VCC > 2.7V, KickStart™ LCD Controller is not in sleep:
Parameter Symbol Min. Typ. Max. Unit
CS ready time Tesray 30 us
Delay before 1st clock Toyte 10 V&
CS inactive time Tesn 20 us
Error bit delay time Tesersit 20 us
CS hold time TesHola 20 us
VCC > 3.3V, KickStart™ LCD Controller is in sleep:
Parameter Symbol Min. Typ. Max. Unit
CS ready time Tosray 40 VE]
Delay before 1st clock Toyte 10 V&
CS inactive time Tes 20 us
Error bit delay time Tesersit 20 us
CS hold time TesHold 20 us
VCC > 2.7V, KickStart™ LCD Controller is in sleep:
Parameter Symbol Min. Typ. Max. Unit
CS ready time Tosray 50 VE]
Delay before 1st clock Toyte 10 us
CS inactive time Tes 20 us
Error bit delay time Tesernsit 20 us
CS hold time TesHold 20 us
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5.8. Recommended use

This is the schematics of the COF package, with signal names that indicate recommended use.

Interface

—

Pl i2c Both

CS/SDA Cs SDA

KS480

Keylnl

KevIn2

KeylIn3

Kevind

KeyInS

Keyind

Buz/LEDS

Buzzer LEDS

Buz/LEDS

Buzzer LEDG

Do/ LED4 Do (LEDd)

LEDI/BL.

TEDIEL

LED2

LED2

a CIK SCL

D/LED3 i

(LED3)

BusMode

12c/-SPI select

Event

Event-out

Yoo 35V

N

Factoryj‘" est

Test3

FO+Ve

GND )

Rz 160k

Testl

‘ Test2
Vee
GND

‘
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34

X1
X2

—C1 C2
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Rl Reset

+\'cc()—|:|ﬁ
10k

C3
100n

36

Reset

+Vee

Vee
Ve
Ve

|
f
G
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1u/10V 0402 or 0603

Ceramic =

Segl

Seg2
Seg3

Segs |

Segh

Seg7

Seg®

Segd
Segl0
Segll
Segl2
Segld
Segld
Segld
Seglb
Segl?
Segli
Segld
Seg20
Seg?1
Seg22
Sea?3

Seg3
Seg24 |

Seg2s
Segl6
Seg?7

Seg?8 1

Seg29
Seg30
Sepdl

g
Seg32 1

Sep3d
Segds

16

17

18

19

20

21

23

b s

¥

3
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5.8.1. Using SLEEP mode effectively

The power consumption of KickStart™ LCD Controller is very low in SLEEP mode, which is especially
important in battery powered application. But to use SLEEP mode effectively the following
precautions shall be observed:

*+ Every I°C bus activity wakes up KickStart™ LCD Controller and increases its power
consumption. This is why it is not recommended to have other devices on the 1°C bus.

» If segments that are never used as part of objects are removed from the objects table, the time
the processor is in RUN mode can be reduced.

» If there are objects that are never used for blinking or animation then a special objects table can
be created which reduces the time the processor is in RUN mode.

* The objects table is not directly editable by the end user, but our engineers can change it in no
time for a small fee.

* The time it takes to receive a command is comparable to the time it takes to execute it.
Therefore it is advisable to use the highest possible clock rate to reduce command reception
time.

» Keypresses keep the processor in RUN mode as long as the keys are pressed. If frequent
keypresses are expected then AC coupling of the keys are recommended.

5.8.2. Displaying the date in different formats

Different counties display date in different order. If an LCD is intended for international market, it is
often required that the order shall be configurable at runtime.

In KickStart™ LCD Controller it is possible to define more than one component that contains the same
objects in different order. The objects table is not directly editable by the end user, but our engineers
can make this change in no time for a small fee. We can also create object tables, with virtual
(invisible) objects, that displays only part of the date or part of the time. The Cmd_RTC command
always displays date and time in six consequtive objects, but those digits which updates the virtual
(invisible) objects will not be visible.
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5.8.3. High power backlight control

The KickStart™ Development Board has a general purpose, high power, PWM controlled output,
which can be used to control high power backlights. This FET is not connected to KickStart™ LCD
Controller in any way.

8. F -.‘-_g‘-’.—c-. .'\
Y“Cs Cmd EvEr H3 H4 Mo omer w2 1 F2F3 F4 73

BLpwm

(20V/3A. 0.050hm, SOT23, Lomex 86-03-33 )

The duty cycle of this FET is controlled by "BL-PWM" slider in KickDevApp.
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5.8.4. Quick test buttons

The KickStart™ Development Board has 5 buttons to quickly access common test functions.

SPi

l

Busmode

TN R A

m.’ﬁ-n;ﬂ el

g&f R - HE v 1 K , e
| W o\ ; - ‘s Cmd H3 H4 Mo COEr H-W2 FI F2 F3 F4 7B .
h D

Button |Function

B1 Clear all KickStart and KickDev LEDs (useful to clear error LEDs)

B2 Reset KickStart and download default segment and object tables and set configuration

B3 Download default segment and object tables and set configuration and create a demo
screen by sending the same set of commands to the LCD as "Demo1" button of
KickDevApp does

B4 Send command Cmd_Sleep with 2=DEEPSLEEP parameter to the LCD controller

B5 Send command Cmd_Sleep with 1=SLEEP parameter to the LCD controller
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