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1. Goldelox Processor

TheGoldeloxProcessor by 4D Labs is ifamily of embedded graphics processors powered by a highly optimised soft
core virtual engine, E.V.E. (Extensible Virtual Engine).

There are many 4D Products powengith the Goldeloxprocessorincluding:

UOLEBRG6-G1
UOLEB®6-G2
uOLEBR128G1
UOLEBR128G2
uOLEEL60G1
UOLEBL60-G2
uLCDB144G1
uLCB144G2
UTOLER0-G2

=4 =4 =4 -8 - -8 8- -9

EVE is a proprietary, high performance virtual processor with an extensivedgéeinstruction set optimised to
execute compiled 4DGL programs. 4DGL (4D Graphics Languagpguesadly developed from ground up for the

EVE engine core. It is a high level language which is easy to learn and simple to understand yet powerful enough to
tackle many embedded graphiapplications.

tem Fonts

Graphics Functions. b SD Card Driver

System Services Serial Flash Driver
Internal Functions l_ﬂmm

EVE Core

Extensible Virtual Engine comy
Buffered Services.

|
Memory Management | DISPLAY

Display Drivers

I I
SRAM FLASH
510 bytes 10K bytes

(255 vars) User Code Storage
User Variables User Code Execution

Interface

Goldeloxinternal Block Diagram

TheGoldeloxprocessor used in the above products can be configured in a number of ways, depenthegeeds
2F (KS dza S Nworkskop4DH thenuser fiag thedckbice 8fprogrammirg environments, Designer, ViSi
and the Serial Environment.

This documenti  NBESG&a GKS {SNAIFIf 9YQPBANRYYSyilsz K2g (2 O2y TAIc
commands available in the Serial Environment to send the display from your Host Controller of choice.

For more information on th&Vorkshop4Software in Geeral or theother Environments available Workshop4
please refer to thaNorkshop4User Guide, available from the 4ats website www.4dsystems.com.au

© 2017 4D Labs Semiconductors Page5 of 94
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2. Introduction to Workshop4- Serial Environment

TheGoldeloxt NP 0Saa2NJ OFy 06S LINE 3INI YYS Rresfioading t0 the Sedal commi&{d® wL !
sent fromvirtually anyHost Controller.

2.1. How to Gonfigure Goldeloxas a Serial Slave

To set up youprocessotto be a Serial Display is a very simple pssce

When a user starts th&/orkshop4DE, starts a new project, selects their module of choice, and then selects the Serial
Environment, the user is presented with a basic environment to get them started using their chaskittas a
Serial Slave.

=
- WORKSHOP PRO
= IDE -
=)

= a Satetn 2 o 10 e vojecx
N

- . Create k

ﬂ e

In the YablNY Sy dz 2F GKS {SNAIFE O9OYGBANBYYSyYy (s A &Serial Platideint 2y
9 Y @A NR .y Ydbiydisglay module isonnectedto the PC via the 4D Systems Programming Cable, clicking this
button will load a special 4DGL application onto your module. This application is known as the SPE Application, and
will enable your chosen module to run as a Serial Slave.

Note: The Display Modules a@PE READY default meaning the SPE Application has been loaded to each af the
modules at the 4D Systems Factomhe user can reload the&SPEApplicationif required, to update the SPE
Applicationon board OR to move over the Serial Environmentfrom armother Workshop4Environment such as
Designer, ViSi or ViSienie(Picaso Only)

Orce the Goldelospowered displag & W{t 9 w9! 5, QY SAGKSNI 6N} YR yS¢ 2dzi 2
Application via the above instructionthe user can begin programming their Host of choice to communicate to the
4DLabs processor

© 2017 4D Labs Semiconductors Page6 of 94
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2.2. Additional @nfiguration Parameters for Serial Communication

When the SPE Application is loaded to irecessoy the Baud Ratés set to the initial default ©9600. Thisinitial
Baud Rate can be modified, so when the Display Module starts up, it is at the desired Baud Rate without having to
send commands to changefibm the Host

Similarly, Screen Saveefaultsettings such as Screen Saver Md8igeed and Delay could be adjusted. Screen saver
settings depend on the Display Driver IC. Not all the displays/drivers offer this feature.

To change the default Baud Rate and Screen Saver default satlitigen the Option button on the buttons down
the left hand side of th&Vorkshopd. 59 = Of A01 2y GKS {SNAFE GFoX FYR OKI Yy
and default Screen Saver settintgsbe whatever is suitable for your application.

o New Arduino  Compiler Designer Editor Environment Generated Files Genie License | Serial | Shortcuts Updates  Visi  Warnings

) Mote: 200,000 baud is a reliable baud rate match for 4D Systems displays

El—‘“ Open Serial Environment Initial Baud Rate | 200000 to the Arduino. Due to accumulated inherent baud rate error
percentages in both systems, other rates above 56,000 are not

reliable. 200,000 baud cannot be set using the 'Set Baud Rate' command.

200,000 baud is not valid for Goldelox.

Milisecond delay between each -

) ¢ Mote2: Speeds above 256,000 baud are for Diablo and are really onl
byte transmitted by the display. useful for high speed 'blith':'ng'. v e
Only needed on slow hosts using

ﬂ bitbanged serial
Goldelox Screen Saver Settings
E I! Milliseconds before start or 0 to disable

Speed, as per display driver requirements

[
A

Mode, as per display driver requirements
Reset to Defaults

w4 Print Setup

o

=
: o OK X cancel

QOptions
2

@ Samples
% Exit

Note: The initial Baud rate and 'slowdown' settings féove systems can be set under 'options', 'serial' before
loading SPE.

hyO0S GKS RSaANBR .ldzZR wlidS KIFa 0SSy aSaz t2y3 sAilK
needs to have the SPE Application loaded once again, so these settingkeafiféct.

Simply follow the instructions iBection 21, to load the updated SPE Application onto the Display Module.
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2.3. Host Interface

Whena processois loaded with the SPE Applicationeiitables communicatiorota Serial Host ovex bidirectional
serial interface via it$Serial UART. All communications between the host and the device occur over this serial
interface. The protocol is simple and easy to implement.

| et
‘Graphics Functions

i | s

EVE Core

Extensible Virtual Engine [

&
Wemory Masagement
o,

F
gl

GOLDELOX Processor loaded with the SPE Application Host Controller j

. Note: Serial Data Format: 8 Bits, No Parity, 1 RapSerial data is true and not inverted.

2.4. Introduction and Guidelinego the Serial Protocol

The Serial Protocol used with the SPE Application is a set of commands with associated parameters, to enable the
Host Controller to display primitives, textyages, play audio, video data logto micro-SD cardreceive touch events
etc on the 4D Systems Display Module, in the simplestmaaavailable.

The Serial Protocol is made up of commands and parameters, sent over the Serial Port in byte form&tisplde

Module. Each command is unique, and has a specific set of parameters associated with it. Each command that is sent
to the Display Module is replied to with response. Some commands do not specifically require a response, so for
these commands th®isplay will reply witlan Acknowledgencesuccessfullgxecuted

Commands that require a specific response may send back a varying number of bytes, depending on the command
and what the response is.

Each Command sent to the display will require a ¢erdaount of time before the response is sent, again dependent
on the command and the operation that has to be performed.

Commands should only lsntand their response received, before another command is sent. If two commands are
sent before the firstesponse is received, incorrect operation may follow.

2.5. PowerUp and Reset

When theGoldeloxprocessoicomes out of a poweup or external reset, a sequence of events is executed intetnally
Theuser should waiabout 3se®mndsfor the startup to take placebefore attempting to communicate with the
module.

2.6. Splash Screen

The splash screen appears on the scrdeaconds after the startip routineshave been executegrovidedthere
has been no serial activity:herefore as pefection 2.5 the splash screen should appear after approximately 8
d4S02yRa FNRY LI2oSNI dzLJ 2NI NBaSiod /2YYdzyyAOFiA2ya R2Say.

© 2017 4D Labs Semiconductors Page8 of 94
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3. The Serial Command SeExplained

The Serial Protocol dnassociated Commands enable the user to send bytes serially from the chosen Host Controller,
to the 4D Display module loaded with the SPE Application, and control or receive information from, the Display
Module.

In theGoldeloxSerial Protocol Command Set, there are currefitlifommands available to the us&ach command
send to the Display Module will incur a response of some description from the Display Module. This may be in the
form of data, or a simple ACK that the comrddras been received.

Here is an example to better illustrate a few commands.

3.1. Example 1 Moving the Cursor

Aim: Moving the Cursor to a specific location on tfisplay so text can originate from that point.

MoveCursor CommandEX OxFBE2 bytes); (Library Function txt_MoveCursor)
MoveCursor Parameterkine Number (2 bytes), Row Number (2 bytes)
MoveCursor Returnécknowledge HEX 0x06

To Move the Cursor thine Number7, Row Number12, firstly the7 and12need to be converted into byteZ.is0x7
and12is 00C Because the command requires 2 bytes for each of these parameters to be sent, the first byte in this
example will be 0x00 for both the Line and the Row.

The Bytes that will need to be sent wi:iDxFF, Ox& 0x00, 007, 0x00, 0XC
The Bytes that will be received back from the display will0x&6

Note: Separation commas ', between bytes that are shown inBlyees to Send, and the Bytes Receisgdtax
are purely for legibility purposes in this document and must not be consideredrasfmy transmitted/received
data unless specifically stated.

3.2. Example Z; Drawing a Hollow Rectangle

Aim: Draw a Hollow Rectangle at a specific location on the display, with a specific outline colour

Rectangle CommantEX OxXFIRE2 bytes) (LibraryFunction gfx_Rectangle)

Rectangle ParameterX1 Positiof{2 bytes),Y1 Position (2 bytes), X2 Position (2 bytes), Y2 Position (2 bytes), Colour
(2 bytes)

Rectangle Return#icknowledge HEX 0x06

Todraw a Blue rectangle starting with the top left cornén&10, Y20 and the bottom right corner at )88, Y=80,

firstly the 10,20 and80 numbersneed to be converted into bytes.

10 is ORA 20is 044 and 80 is 0xB0. Because the command requires 2 bytes for each of these parameters to be
sent, the first byte in this example will be 0x00 ¥it, Y1, and X2. Y2 utilises 2 bytes

Finally, the colour needs to be sent as 2 bytes. The colour Blue is Ox001F.

The Bytes tde sent will beOxFF, O&F, 0x00, 08A 0x00, 0%4, 0x00, 050, Ox@M, x50, 0x00, Ox1F
The Bytes that will be received back from the display will0x86

Note: Separation commas ', between bytes that are shown in the Bytes to Send, and the Bytes quiaoed S
are purely for legibility purposes in this document and must not be considered as part of any transmitted/received
data unless specifically stated. ?

© 2017 4D Labs Semiconductors Page9 of 94
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4. Using Serial with a Library

4.1. Available Libraries

4D Labsas created a set of libraries suitable orange of microcontrollers on the market to use and communicate
gAGK n5 {eadsSvyaQ Nry3aS 2F RAALIX I & Y2RdZ Saz gKSy O2yT
Serial Environment iWorkshop4

The following libraries have been createddaare available from the Samples menu inside th&orkshop4IDE
Software, where theWorkshop4software is available from théD Labsvebsite.

1 Arduino Library

1 CLibrary

1 Pascal Library

1 PicAxd.ibrary

These libraries enable the programmer to have accesdl tof the Serial Commands, but in a format that is more
suited for High Level Programming, such as the Arduino IDE.

4.2. Benefits to using a Library

The libraries created b¥D Labsnable the user to simplinclude the library file in the code of their cless Host
Controller, and call high level functions (very similar and often equivalent to the 4DGL set of functions) instead of
having to deal with the low level serial data bytes.

Please refer to the individual application notes on each of the librariegh@y become available), for a better
understanding of what they include and how they are used in a Host controller. Refer\téaheshop4product page
on the4D Labsvebsite for more information, along with the modules product page.

4.3. Basic Example of urgy a library

If using the Arduino as the host controller of choice, by simply copying the library into the appropriate libraries folder
for the Arduino IDE, and including the library in your sketch, the Arduino user will then have access to high level
functions which provide many benefits over using the low level byte commands.

For example, to clear the display, and draw a rectafrglen X1=0)Y 140 to X250, Y270 inRedon the display, the
following byte commands are required:

Send to the displaydx-F, OXE

Receive from the displa@x06

Send to the displayOxFF, OxE 0x00, 0x0, 0x00, 0RA, 0x00, 082, 0x00, 046, OxF8, 0x00

Receive from the displagx06

Sending these commands from the Arduino would require each byte to be sent over the serial port to the di3play.
Labshas created a library to do this for you.

Using the Arduino library for exgmple, the following functions would be required.
5Aa Lyl & @dE A
5AaBFEQWS Oinlpy BifsS owdxs 0 T

4.4, Library References

While this document is specifically for the Serial Command bytes, at the bottom of each command table is a reference
to the relevant function that would be called if using B Labserial Library.

© 2017 4D Labs Semiconductors Pagel1l0of 94
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5. GoldeloxSerial Commands

The following sections detail each of the commands available idEheabSeriaEnvironmentwhen communicating
to a 4D Systems Display Module loaded with the SPE Application. Please i@éetitm Xor more information on
how to do this.

5.1. Text and String Commands

The following is a summary of the commands available to be used for Text and Strings:

= =4 =4 -8 -8 88 -8 _8_8_2_9_°2_°2_49_-4°_-2°_-1-°_-21-

© 2017 4D Labs Semiconductors

Move Cursor
Put Character
Put String
Character Width
CharacteHeight

Text Foreground Colour
Text Background Colour

Set Fonts
Text Width
Text Height
Text XGap
Text ¥YGap
Text Bold

Text Inverse
Text Italic
Text Opacity
Text Underline
Text Attribute
SetText Parameters
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5.1.1.Move Cursor

Serial Command cmd (word), line (word), column(word)

cmd OXFFE
line l2f Ra | LRaAUGAODGS QOFtdzS F2N 0KS
column l2f Ra | LIR2aAlGAGS @FtdzS F2N 0KS
Response acknowledge (byte)
acknowledge| 0x06: ACK byte if successful
Anything elsémplies mismatch between command and response.

5SAONRLIIA|¢CK&E2O0S /QANBRINE®SE (KS G§SEG OdzNAE2NJ G2
O2fdzYy LI NIYSGSNED® ¢KS fAYyS FyR 02f dz
a0t AYy3a FTO@QNRBY FR2aJ AKISSOGSR F2yio 2KS
RA&ALIFTESR FTNBY (KAA LRAAGAZY O & KBSNRE
O2YYMWR NBIljdzZANBR (2 asSi GKS GSEG LIRaAd
O2f dAYYI1ANJI FNRBY nx a2z fAyS nx O2fdzYy n
9El YLX S .e0S {dNBIYY

OYRoO0a{. 03 OYRO[{.0Z tAySoda{. 0z ftAYySo]
NECCE mEMNE I oh ok

Ad Attt YAOBSIKIoOME2NI G2 )
Spsa H o0e&Sa @ loyER v oyeRk a8 & nEn

¢ KS wSalLRyBmsF i K§ AGERIXOOS/EE $ arlizii & R

[ AONI NBE Cl|OEGya2@S/ dzNE 2 NJ
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5.1.2.Put Character

Serial Command cmd (word) charactefword)

cmd OXFFFE
character | 2fIRALIZAAGAGS QI fdzS FT2N GKS NIBIj
Response acknowledge (byte)
acknowledge| 0x06: ACK byte if successful
Anything else implies mismatch between command and response.

553 ONR LJi A [ ¢ KtSdziK I NIOB ¥ NIy R ALANAT/TGS (0RK | (iNg D GFEANE Lt | & @

9EIl YLJX S .20S {GNBIYY
OYRo6a{. 0 OYRDBINL O{Z. OKIMNEF N OGSNBH[ {. 0

n ET CBE nEE o

CKAE oADK ANSNDBEMNS nEodoy (2 (GKS RAA&LX

¢KS NBA&LRYEWSE YKy D SGKS O2YYI YR 614 &c¢

[ A6 N¥ NB CJ| LJdeli

© 2017 4D Labs Semiconductors Page 13 of 94
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5.1.3.Put String

Serial Command

cmd (word), string(string)

cmd 0x0006

string I 2f Ra | bdzZtf GSN¥YAYFGSR A0GNAYy3d

OKIF NIz OFRIDNMNDGK IbNH I

bh¢@IVEAYdzy OKI N} OGS bA Y [(KS &

Response

acknowledggbyte)

acknowledge| 0x06: ACK byte if successful
Anything else implies mismatch between command and response.

5SaON: LI A

¢ KtSdzi {OBNWYIINR yGa | aGNRy3d G2 GKS RAa&L

A string needs to be terminated witnNULL

9EF YL S

.80S {UNBIYY
OYROa{. 0 ZORKN®RBI{ N IXXDKH NN b! [ [

NnEE neEngEcREcEEEc/ £ nEcCZ nEnn

CKAE oAff ASERZIKESaBRNANMEIES & | T n
F2{t26SR o0& | b![[ T nEnn®
¢ KS NBaLeweanSy mdla BYSHKS/ 92 YYlF YR 61 a &
[ A0 N} NB CJ| Lidai NJ
© 2017 4D Labs Semiconductors Pagel1l4of 94
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5.1.4.Character Width

Serial Command

cmd (word), chanbyte)

cmd 0x0002

char ¢ KIS{ /OKIL N} OGSNJ F2NJ GKS gARGK OI f

Response

acknowledge (byte), width (word)

acknowledge| 0x06: ACK byte if successful
Anything else implies mismatch between command and response.

width Width of a single character in pixahits.

5S5a ONM LI A

Th@har act ecomhaddchused to cal cul a

for a character, based on the
proportiospbdced. mbhot he total wi
pi xeltheiftisncti on wi l | return th

9EF YL S

.20S {GNBIYY
OYR6a{. 0ZIORKRB[{.0ZX

nEB nmEnyE
CKAAE Aad NBldzSadAy3d (KSW®H ARILGHN @/yLARE ESE

AAAAAAA

¢ KS NXBaLkwyens 36 Ml K RS n BTE AN 5 SIOEMNMATATE ¥ 7

[ AN} NB C|OKI NBARGK
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GoldeloxProcessor

5.1.5.Character Height

Serial Command

cmd (word), chanbyte)

cmd 0x0001
char ¢CKS OKIOMAOGSNI F2NJ 6KS KSAIKG OF
Response acknowledge (byte), height (word)
acknowledge| 0x06: ACK byte if successful
Anything else implies mismatch between command and response.
height Height of a single character in pixel units.
Description ¢ K/ISKI N} OlG SRIVIYSMRKEA SR G2 OFf OdzZA I 4S GKS
ol 48R 2y (KS OdNNByl(te a5tSOISRAEROER
G201t KSAIKG 2F GKS OKI Ny QiiBSNy SEOSIS RMX
OY2Rdzt 2 y0O @I f dzSo
Example .8u0S {UNBIYY

OYRoa{.0Z OYRO[{.0xX OKIFI NJ
NEnmE s mygE
¢CKA&E Aad NBldzSadAy3d (KSWHBEA IWAH & LYhSYEIA E B

AAAAAAA

¢ KS NBaLinyEn 56 M K SRS 1 Byfin 5 SORMNDAEETE ¥ ¥

Library Function

OKI NKSA3IKU

© 2017 4D Labs Semiconductors Page 16 of 94

Serial Commands

www.4dsystems.com.al



GoldeloxProcessor

5.1.6.Text Foreground Colour

Serial Command

cmd (word), colour(word)

cmd OXFHF
colour {LISOATASE208S ABi &DdzNJ
Response acknowledge (byte)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
Description | ¢ KSSEU C2NBINP VY RYERKE2 dzSE G F2NB INE dzy R
Example .280S {dNBlYY

OYRoa{ . 0z08DNRZNID.E02pdENI 0
n EX TE&EnnBE MmE
¢tKA& Aa aSGiAYy3I GKS C2NBINRdzyR O2f 2 dzN

¢KS wSaLRyEAF 64 K$S AERYOQ S/EE § arfizfi 8 R

Library Function

GEGYCDO2f 2 dzNJ
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GoldeloxProcessor

5.1.7.Text Bacground Colour

Serial Command

cmd(word), colour(word)

cmd OXFHE
colour {LISOAFTASAE (KS O2f2dz2NJ G2 06S aSiq
Response acknowledge (byte)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
Description ¢ KSSEG . I Ol IRNR ¥ RYIMXB2 deIEG 6 @1 INR dzy R
Example .280S {dNBlYY

OYRoOa{. 03X OYRO[{.0x O2ft2dz2Nba{. 0z O2f2
NECGIInkECYS>X nEnn
¢tKA& Aa aSGiAy3a GKS . FO13INRdzyR O2f 2 dzN|

¢KS wSaLRyEAF 64 K$S AaERNOQ S/EE § aetizfi 8 R

Library Function

GEGY. DO2F 2 dzNJ
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GoldeloxProcessor Serial Commands

5.1.8.Set Font

Serial Command cmd (word), id(word)
cmd OXFFD
id 0 for SyDtedrmufladntFont s)

7f oMe dfi @sn t

Response acknowledge (byte)
0x06: ACHKoyte if successful

acknowledge Anything else implies mismatch between command and response.
Description ¢ K{SSi @2WYil §aR K5 lj dZANBR T&Yy (G dzaAy3a AdGa

¢2 aSdi GKS SEGSNG $i T §F0 E2ae SR RNHDR (7

ASO00G2NJ I RRNBaa 2F G(KS F2yi4 RIEGEF &F @SR

FNRBY G(GKS AyOfdzRS FAfS 3ISYSNIGSR O0BNEK

2y (2 GKS aONBSy FyR (GKS FTA{f{S Aa 02VYLJ

P LILIE A O i Bizbyf n b BAN FAdzZNIKSNI RSGFAT A
Example .20S {GNBIYY

OYROa{ .o IrRIRA BRE[ { . 0
n €T T1/8E nrBE n E

CKAE oAff ABIRANKERFRIHA&2nBSnT nEn

¢ KS NBaLRWenSF stk 3 OBYYlFIYyR Aa adz00S85aaTq

Library Function GEGyC2yidL5

© 2017 4D Labs Semiconductors Page 19 of 94
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GoldeloxProcessor Serial Commands

5.1.9.Text Width

Serial Command

cmd (word), multiplier (word)

cmd OxFFC

multiplier 2 ARGK Ydzft GALX ASNJ
M G2 mMc 05S8Fldzd mo

Response acknowledge (byte)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
Description ¢ KSSEAROXKYYISARKSE G(SEG 6APBiUKSBSozAdmA LI RSN
Example .20S {GNBIYY

OYROa{. 0zY@YRS LI X G %[ A SNJI
n ET TrEE nrBE npkE

CKAE oAff &aSi GKS ¢SEG®P2ARGK G2 0SS pE

¢ KS wSalLRyBEAF i K§ AGERIXOOSEE S dufizii 8 R

Library Function

GEGY2 ARUK
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GoldeloxProcessor Serial Commands

5.1.10.Text Height

Serial Command cmd (word), multiplier (word)

cmd OXFHB
multiplier I SAIKG Ydzf GALX ASND
M (G2 mc 658FldzZ i I'mo

Response acknowledge (byte)

acknowledae 0x06: ACHKoyte if successful

9 Anything else implies mismatch between command and response.

Description ¢ KSSE(G OSXYKYRKBSGIEG KSAIKG Ydm ALK A
Example .20S {GNBIYY

OYR6a{. 0 OYRO[{.0X YdzZf GALX ASNba{. 00X
NECGZ mEEnnE nEnH

¢cKAAa oAff aSi GKS ¢SEG® SAIKG G2 0608 H

¢ KS wSalLRyBEmsF i KE AGERIXOOSEE S Grfizil ER @

Library Function GEGEI SATKD
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GoldeloxProcessor Serial Commands

5.1.11.Text Xgap

Serial Command cmd (word), pixelcount (word)

cmd OXFHA
pixelcount |n G2 owno5S8FlLdzZ G Ino

Response acknowledge (byte)
0x06: ACK byte if successful

acknowledge Anything else implies mismatch between command and response.
Description CKSSEHIQ2 YY yREAEM&ESE 3+ LI 0 Sil b BEBINGK IaN
Ay LIABSt dzyAida
Example .20S {GNBIYY

OYRo6a{. 0ZLWKEDORdzyToa{. 0T LIAESt O2dzyio
n EE T/E nrBE nrHE

CKAA oAffDABN (BKSSUBEGIMNESTtas gKSNB H

¢ KS wSalLRyBEmsF i KE AGERIXOOSEE S Grfizil ER @

Library Functon |G EdG @- 31 LI
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GoldeloxProcessor Serial Commands

5.1.12.Text ¥gap

Serial Command cmd (word), pixelcount (word)

cmd 0XFH9
pixelcount |n G2 owno5S8FlLdzZ G Ino

Response acknowledge (byte)
0x06: ACK byte if successful
Anything elseémplies mismatch between command and response.

acknowledge

Description CKESEHIQR2YY yRKSSILAESE 3T LI oiSEMESHS OKA
AY LIAESt dzyAdao

Example .20S {GNBIYY
OYR6a{. 0 OYRO[{.0X LIAEStfO2dzyiGoa{.0x
nECGImmEANT nEnp

AAAAAAA

CKAE oAffDEBINIIBKSESGPEWAESt a2 6KSNB p

¢ KS wSalLRyBEmsF i KE AGERIXOOSEE S Grfizil ER @

Library Functon |G EdG @, 3+ LI
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GoldeloxProcessor

5.1.13.Text Bold

Serial Command

cmd (word), mode(word)

cmd OxFF6

mode M T2NJ hbo
n T2NJ hCcCo

Response acknowledge (byte)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
Description CKSSEGO2¥YRYRKSS(I2fR tKSWMASHA S T2 NJ
CKBSEAQR GNROdzGS A& Of SFNBR AydSNyI€fe
Example .20S {GNBIYY

OYR6a{.02 OYRO[{.0U= Y2RSo6a{. 0% Y2RS9]
NECGZ mEAnsE nEnwm

¢tKAa ogAaft asSd GKS GUSEU (G2 0SS 02tRZ .2

¢KS wSaLRyYEASF 6 K$E AERYOOSER $ arfizli ER ©

Library Function

GEGY. 2t R
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GoldeloxProcessor

5.1.14.Text Inverse

Serial Command

cmd (word), mode (word)

cmd OxFH4

mode M T2NJ hbo
n T2NJ hCcCo

Response

acknowledge (byte)

0x06: ACK byte if successful

acknowledge Anything elseémplies mismatch between command and response.

Description

¢ KISSEG 1O FYNBYHES KB CRNSEHNR dzy R 'y R . I O}

EYOONBEBNRA6dziS A& Of SINBR AYGSNYyI ¢
JIe@SRo

> R
D¢ &
— o

Example

.2 8NBIYY
Réoa{. 0YDRRJYP B .

n EXC T/EE nrBEE nvE

¢CKAA gAff O3 ENRKE RIIEHR (B2 NEST MB/dZ/SRNBGE
' NEnnX nEnwm

¢tKS wSaLRyYEASF 6 K$E AGERYOOSER $ artizli ER ©

Library Function

GEGQYLYODSNES
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GoldeloxProcessor

5.1.15.Text Italic

Serial Command

cmd (word), mode (word)

cmd OxFH5

mode M T2NJ hbo
n T2NJ hCcCo

Response acknowledge (byte)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command eegponse.
Description ¢ KSSEG ORIV VB KSSGHENG G2 AdlFfAO
¢ KBSEGRIGAMNA0dzS A& Of SIFNSR AYyGSNylLfte
Example .20S {GNBIYY

OYROa{. 0ZYDRRAIYPRED[{. 0
NECGREBANT NENM
¢KAAa oAff aSi GKS GSEG G2 oS8 AldlFftalds

¢KS wSaLRyYEASF 6 K$E AERYOOSER $ arfizli ER ©

Library Function

GEGLGrIEAO
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GoldeloxProcessor

5.1.16.Text Opacity

Serial Command

cmd (word), mode (word)

cmd OxFH7

mode M F 2 6lh bib kpdzS 0
n FT2RXNEC®LI NBy (o0

Response acknowledge (byte)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
Description ¢ KSSEG hIAYOIN HERS Gl a ¢ KS (GUK6S NI 123\NRyd2yUR UGdKLIA
058FrdzZ G Y2RS Aa ht!v!9 gAGK .[!'/Y ol
Example .20S {GNBIYY

OYRo6a{.0= OYRO[{.0Z Y2RSo6a{.03 Y2RSo]
NECGEZ mEmns nEn
CKAAE oAff &aSi GKS GSEG G2 068 GNIFy&aLI N

¢tKS wSaLRyYEASF 6 K$E AGERYOOSER $ artizli ER ©

Library Function

GEGYHh LI OAG @
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GoldeloxProcessor

5.1.17.Text Underline

Serial Command

cmd (word), mode (word)

cmd OxFH3

mode M T2NJ hbo
n T2NJ hCcCo

Response acknowledge (byte), value (word)

acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.

value Previous Text Underline status.

Description CKBSEG | YORYNI NV RKSSGBEG ®2 dzyRSNI AYSR
CKSSEG ! WREBNEMy RIS Aa Ot SFENBR AyaSNYI
RAALX @SR

Example

Y
OYRO[{.0Z Y2RSod6a{.0xX Y2RSo]
nEC@G® mEANnTE nEnwm

CKAE o6Aff &aSi GKS GSEG (2 0SS dzyRSNIAY

¢KS wSaLRyYEASF 6 K$E AERYOOSER $ artizli ER ©

Library Function

GEGY! YRSNI AYS
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GoldeloxProcessor Serial Commands

5.1.18.Text Attributes

Serial Command cmd (word), value (word)

cmd OxXFH2

value (bit 5 or)DECL6 for BOLD

(bit 6 or) DEG2 for ITALIC

(bit 7 or) DE@54 for INVERSE

(bit 8 or) DEC128 for UNDERLINED

Set or Clear the relevant bits to set the attributes for the text to be writt

(bits can be combined by using logical 'OR' of bits)
NOTEDbits 0-3 and 815 are reserved

Response acknowledgdbyte)
0x06: ACK byte if successful
Anything else implies mismatch between command and response.

acknowledge

Description TheText Attributescommand ontrolsthe following functions grouped,
Text Bold

Text Italic

Text Inverse

Text Underlined

TheAttributes are set to normal internally once the text (character or string) is display

Example Byte Stream:
cmd(MSB), cmd(LSBalugMSB)yvalugLSB

OxFF, 0x72, 0x00, 0x90

This will set the Text Attributes to be Bold and Underlined. Where Baddthe value 16
and Underlined has the value 128, so 16+128=144 which is 0x90 in Hex.

The Response will x06if the commands successfullgxecuted.

Library Function txt_Attributes
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GoldeloxProcessor Serial Commands

5.1.19.SetTextParameters

Serial Command cmd (word), function (word), value (word)

cmd OXFE3

function See the list below

value See the list below
function value
Function =7 Text Print Delay 0 or 255 msec

Sets theDelay between the characters being printed throlit Character| Default is 0 msec
or Put Stringfunctions.

Response acknowledge (byte)
0x06: ACK byte if successful

acknowledge Anything else implies mismatch between command and response.
Description | Sets various parameters for the Text commands
Example Byte Stream:

cmd(MSB), cm@ SB), function(MSB), function(LSB), value(MSB), value(LSB)
OxFF, OE3 0x00, 007, 0x(, 0X96

This will sethe Text Print Delayto be 150(0x00, 0xX96)

The response will b@x06if successful

Library Function

txt_Set

© 2017 4D Labs Semiconductors Page 30 of 94
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GoldeloxProcessor

Serial Commands

5.2. Graphics Commands

Thefollowing is a summary of the commands available to be used for Graphics:

=4 =4 =8 =888 _8_0_8_8_4_°2_98_42_-2_-29_-29_-°2:_-2_-2_-2°_-2._-2_-2_-2._-2_--

© 2017 4D Labs Semiconductors

Clear Screen

Change Colour

Draw Circle

Draw Filled Circle
Draw Line

Draw Rectangle

Draw Filled Rectangle
Draw Polyline

Draw Polygon

Draw Triangle
CalculateOrbit

Put Pixel

Read Pixe

Move Origin

Draw Line and Move Origin
Clipping

Set Clip Window
Extend Clip Region
Background Colour
Outline Colour
Contrast

Frame Delay

Line Pattern

Screen Mode
Transparency
Transparent Colour
Set Graphics Parameters

Page 31 of 94
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GoldeloxProcessor

Serial Commands

5.2.1.Clear Screen

Serial Command

cmd (word)

cmd | OFP7

Response

acknowledge (byte)
0x06: ACK byte if successful
Anything else implies mismatch between command and response.

acknowledge

Description

The Clear Screerommand &ears the screen using the current background colour. T
command brings some of the settings back to default; such as,

Outline colour set to BLACK

Pen setto OUTLINE

Text magnifications setto 1

All origins set to 0:0

The alternative to maintain settings drclear screen is to draw a filled rectangle with t
required background colour.

Example

Byte Stream:
cmd(MSB), cmd(LSB)

OXFF 0xD7

The following will clear the display and restore the settings back to their defaults.

The response will b@x06if the command is successful

Library Function

| gfx_Cls
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GoldeloxProcessor Serial Commands

5.2.2.Change Colour

Serial Command cmd (word), oldColour (word), newColour (word)
cmd OXFFHE
oldColour Specifies the sample colour to be changed within the clipping window

newColour | Specifies the new colour to change all occurrencesgd€olourwithin the
clipping window.

Response acknowledge (byte)
0x06: ACK byte if successful

acknowledge Anything else implies mismatch between command and response.
Description TheChangeColourcommand banges albldColourpixelsto newColoumwithin the clipping
windowarea.
Example Byte Stream:

cmd(MSB), cmd(LSB)dColou(MSB)pldColour(LSB)newColou(MSB)newColounLSB
OxFF, 0xBE, 0x00, 0x00, 000, Ox1F

This will changall pixels coloured Black (0x00, 0x00) to be coloured Blue (0x00,
within the clipping area. (Refer to the Clip Window command for more information on

The Response will 8x06if the command is successful

Library Function

gfx_ChangeColour
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GoldeloxProcessor

5.2.3.Draw Circle

Serial Command

cmd (word),x (word), y (word), rad (word), colour(word)

cmd OXFFO

X, Y Specifies theentreof the circle.

rad Specifies the radius of the circle.

colour Specifies the colour of the circle.
Response acknowledge (byte)

acknowledae 0x06: ACK byte if successful

9 Anything else implies mismatch between command and response.

Description TheDraw Circlecommand daws a circle with centre point X, y with radius r using 1

specified colour.
Example Byte Stream:

cmd(MSB), cmd(LSBYMSB),x(LSB)y(MSB),y(LSB) rad(MSB), rad(LSB), colour(MS
colour(LSB)

OXFF 0xCD, 000, OXLE 000, OXLE 0x00, 0x14, 0x80, 0x10

This will draw &@rcle at X30 (Hex 0x00, 0x64), Y=30 (Hex@)XIXLE), of Radius=2(@®x00,
0x14), and of Colour=Purple (0x80, 0x10).

The response will b@x06if the command is successful

Library Function

gfx_Circle
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GoldeloxProcessor

5.2.4.Draw Filled Circle

Serial Command

cmd (word),x (word), y (word), rad (word), colour(word)

cmd OXFFC

X, Y Specifies theentreof the circle.
rad Specifies the radius of the circle.
colour Specifies the colour of the circle.

Response

acknowledge (byte)
0x06: ACK byte if successful
Anything else implies mismatch between command eegponse.

acknowledge

Description

TheDraw Circlecommand daws asolid circle with centre point x1, y1 with radius usin
the specified colour.

The outline colour can be specified witre & h dzii £ A y Sommand. 2 dzNE

Ifa h dzi £ A ¥ 8set t@d, i deNliBe is drawn.

Example

Byte Stream:
cmd(MSB), cmd(LSB), x(MSB), x(LSB), y(MSB), y(LSB), rad(MSB), rad(LSB), cq
colour(LSB)

OxFF, 0xC 0x00, 02D, 0x00, 028, 0x00, 023, 0x84, 0x10

This will draw &lid FHlled Grcle at X45 (Hex 0x00, @D), Y40 (Hex 0x00, @8), of
Radius35 (0x00, 0x2), and of Colour=Grey (0x84, 0x10).

The response will b@x06if the command is successful

Library Function

| ofx_CircleFilled
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GoldeloxProcessor

5.2.5.Draw Line

Serial Command

cmd (word),x1 (word), y1(word), x2(word), y2(word), colour(word)

cmd OXFD2
x1,yl Specifies the starting coordinates of the line.
X2, y2 Specifies the ending coordinates of the line.
colour Specifies the colour of the line.
Response acknowledge (byte)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
Description TheDraw Linecommand daws a line from x1,y1 to x2,y2 using the specified colour.
line is drawn using the current object colour. Theerent origin is not altered. The line mg
be tessellated withi K BinedPatterd  O2 YY I Y R®
Example Byte Stream:

cmd(MSB), cmd(LSB), x1(MSB), x1(LSB), y1(MSB), y1(LSB), x2(MSB), x2(LSB
y2(LSB), colour(MSB), colour(LSB)

OxFF, 002, 0x00, 0XA, 0x00, 0XF, 0x00, 028, 0X00, 0X3C 0x04, 0x10

This willLine fromX1=10 (Hex 0x00, 0¥4), Y1=15(Hex 0x00, @F), to X2=40 (0x00, 0x28
Y260 (0x00, 08Q of ColourT eal(0x04, 0x10).

The response will b@x06if the command is successful

LibraryFunction

| ofx_Line
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5.2.6.Draw Rectangle

Serial Command cmd (word),x1 (word), y1(word), x2(word), y2(word), colour(word)

cmd OXFFE&
x1,yl Specifies the top left corner of the rectangle.
X2, y2 Specifies the bottom right corner of the rectangle.
colour Specifies the colour of the rectangle.
Response acknowledge (byte)

0x06: ACK byte if successful

acknowledge Anything else implies mismatch between command and response.

Description TheDraw Rectangleommand daws a rectangle from x1, y1 to x2, y2 using the speci
colour. The line may be tessellatédi (i K LineR&terda O2 Y.YI Y R

Example Byte Stream:
cmd(MSB), cmd(LSBYL(MSB), x1(LSB), y1(MSB), y1(LSB), x2(MSB), x2(LSB), y
y2(LSB)olour(MSB), colour(LSB)

OXFF, OXCF 0x00, 0x0A, 0X00, 0x14, 0x00, 0%A, 0x00, 08C, 0xF8, 0x00

The will draw aRectangle from X1=10 (0x00, 0x0A), 2A£0x00, 0%4), to X280 (0x00,
0x5A), Y2860 (0x00, 08C), of colourRed (0xF8, 0x00)

The response will b@x06if the command is successful

Library Function | gfx_Rectangle
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GoldeloxProcessor

Serial Commands

5.2.7.Draw Filled Rectangle

Serial Command

cmd (word),x1 (word), y1(word), x2(word), y2(word), colour(word)

cmd OXFFE

x1,yl Specifies the top left corner of the rectangle.

X2, y2 Specifies the bottom right corner of the rectangle.
colour Specifies the colour of the rectangle.

Response

acknowledge (byte)
0x06: ACK byte if successful
Anything else impliemismatch between command and response.

acknowledge

Description

TheDraw Filled Rectangleommand daws asolidrectangle from x1, y1 to x2, y2 using tl
specified colour. The line may bieS & a St f | (Ls&Patiekdi KO Z X8I VR
The outline colour can be specified withe ¢Outline Coloué¢ O 2 Y.¥iflo@ultine
Colouk is set to 0, no outline is drawn.

Example

Byte Stream:
cmd(MSB), cmd(LSB), x1(MSB), x1(LSB), y1(MSB), y1(LSB), x2(MSB), x2(LSB
y2(LSB), colour(MSBplour(LSB)

OxFF, OXE 0x00, 00A, 0x00, 044, 0x00, 0x5A, 0x00, @G 0x07, OXEO

The will draw a Solid Filled Rectanflem X1=10 (0x00, 0x0A), Y2D=(0x00, 0%4), to
X2-90 (0x00, 0%A), Y260 (0x00, 0%C),of colour=Lime (0x07, OXEO).

The responsevill be 0x06if the command is successful

Library Function

| ofx_RectangleFilled
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5.2.8.Draw Polyline

Serial Command

cmd (word), n (word), vx1 (word)XvxN (word), vyl (word)XvyN (word), colour (word)

cmd 0x0005

Specifies the number of elements in theard y arrays specifying th
vertices for the polyline.

Specifies the array of elements for the x/y coordinates of the vertices

n

VX, VY
WL, vRE X TwighPhR XTI @eéb
colour Specifies the colour of the polyline.

Response

acknowledge (byte)
0x06: ACK byte if successful
Anything else implies mismatch between command and response.

acknowledge

Description

TheDraw Polylinecommand fiots lines between points specified by a pair of arrays us
the specified colour. The lines may tessellateds A K LiteP&terd O 2 Y.Yhey
éDraw Polyling O2 Y ¥ah peRised to create complex raster graphics by loading
arrays from serial input or from MEDIA with very little code requirement.

Example

Byte Stream:
cmd(MSB), cmd(LSBYMSB) n(LSB)yx1(MSB)vx1(LSB)w2(MSB), ¥2(LSB)vx3(MSB),
vx3(LSB),vy1(MSB), v¥(LSB), v&MSB), v2(LSB), V¥MSB), v8(LSB),colour(MSB),
colour(LSB)

0x00, 0x05, 0X00, 003, 0X00, 0x0A, 0x00, BC 0x00, 0x8, 0x00, 0x05, 0x00, @0, 0x00,
0x5A, 0x80,0x00

The following will draw a 3 point Polyline from=>40 (0x00, 0x0AY1=5 (0x00, 085), to
X2=60 (0x00, 020, Y2=80 (0x0Q 0x50), and finally to =120 (0x00, 0%8), Y3=90 (0x00,
0x5A) of Colour=Maroon (0x80, 0x00)

The response will b@x06if the command is successful

Library Function

| gfx_Polyline
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5.2.9.Draw Polygon

Serial Command

cmd (word), n (word), vx1 (word)XvxN (word), vyl (word)XvyN (word), colour (word)

cmd 0x0004

Specifies the number of elements in the x and y arrsyyscifying the
vertices for the polygon.

Specifies the array of elements for the x/y coordinates of the vertices

n

VX, VY R
VXL v I Xyl @B X3 @b
colour Specifies the colour of the polygon.

Response

acknowledge (byte)
0x06: ACK byte if successful
Anything else implies mismatch between command and response.

acknowledge

Description

TheDraw Polygorcommand fiots lines between points specified by a pair of arrays u
the specified colour. The last point is drawn back to the first point, completing the poly
The lines may be tessellated withine Patterd O 2 Y.YhefprBw Polygorcommand
can be used ta@reate complex raster graphics by loading the arrays from serial inp
from MEDIA with very little code requirement.

Example

Byte Stream:

cmd(MSB), cmd(LSB), n(MSB), n(LSBiWS8), vk(LSB), MSB), v&(LSB), (MSB),
v3(LSB), WMSB), Vv¥LB), v@MSB), v2(LSB), WMSB), V8(LSB),
vy4(MSB);olour(MSB), colour(LSB)

0x00, 004, 0x00, 0x03, 0x00, Ox0A, 0x00,3mx 0x00, 0x8, 0x00, 0x05, 0x00, &0, 0x00,
Ox5A, OXFFE, OXxE0

The following will draw & point Polygonfrom X1=10 (0x00, 0x0A),1¥5 (0x00, 085), to
X2=60 (0x00, 020, Y2=80 (0x00, 0%0), and finally to =120 (0x00, 0%8), Y3=90 (0x00,
0x5A) of Colour=Y ellow(0X~F 0xE0)

The response will b@x06if the command is successful

Library Function

| gfx_Polygon
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5.2.10.Draw Triangle

Serial Command cmd(word),x1 (word), y1(word), x2(word), y2(word), x3(word), y3(word), colour(word)

cmd OXFFC9

x1,yl Specifies the first vertice of the triangle.

X2, y2 Specifies the second vertice of the triangle.
x3,y3 Specifies the third vertice of the triangle.
colour Specifies the colour of the triangle.

Response acknowledge (byte)
0x06: ACK byte if successful
Anything else implies mismatch between command and response.

acknowledge

Description TheDraw Trianglecommand daws a triangle outline between vertices x1,yl, x2,y2
x3,y3 using the specified colour. The line may be tessellated withitivee Patterrd
command

Example Byte Stream:
cmd(MSB), cmd(LSBYI(MSB),x1(LSB)y1(MSB),y1(LSB) x2(MSB), x2(LSB), y2(MS
y2(LSB), x3(MSB), x3(LSB), y3(MSB), y3(LSB), colour(MSB), colour(LSB)

OxFF, OxC9 0x00, 000, 0X00, 0x00, 0x00, 028, 0x00, 028, 0x00, 0K0, 0x00, 028, 0x07,
OxFF

This will draw a Triangle from X3=(0x00, 0R0), Y180 (0x0Q 0X00), to X240 (0x00,
0x28), Y240 (0x00, 0R8), to X390 (0x00, 080), Y340 (0x00, 08) of colour=Aqua (0x07
OXFF)

The response will b@x06if the command is successful

Library Function | gfx_Triangle
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Serial Commands

5.2.11.CalculateOrbit

Serial Command

cmd(word), angle(word), distance(word)

cmd 0x0003

angle Specifies the angle from the origin to the remote point. The angl
specified in degrees.

distance Specifies the distance from the origin to the remote point in pixel unitg

Response

acknowledge (byte)Xdist(word), Ydist(word)

0x06: ACK byte if successful

Anything else implies mismatch between command and response.
Xdist X coordinate from the current origin.

Ydist Y coordinate from the current origin.

acknowledge

Description

TheCalculateOrbit commandcalculates the x, y coordinates of a distant point relative
the current origin, where the only known parameters are #ngle and thedistancefrom
the current origin.

Example

Byte Stream:
cmd(MSB), cmd(LSBhglgMSB)anglgLSB)distancéMSB) distanc€LSB)

0x00, 0x03, 0x00, 0x2D, 0X00, 0x3C

This will calculate the x and y coordinates based on the An§lgegrees (0x00, 0X3 and
the Distance=60 pixels (0x00, 0x3C) from the current origin.

The response will b&x06, 0x00, 0x2, 0x00, 0x® assuming lie origin is at X=0, Y=Dhe
coordinates are X=#4(0x00, 0x2) and Y#1 (0x00, 0x2)

Library Function

| gfx_Orbit
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Serial Commands

5.2.12.Put pixel

Serial Command

cmd (word),x (word), y (word), colour(word)

cmd OxXFF®

X, Y Specifies the pixel x, y coordinates.

colour Specifies the colour of the pixel.

Response

acknowledge (byte)

0x06: ACK byte if successful
acknowledge

Anything else implies mismatch between command and response.

Description

ThePut Pixelcommand daws a pixel at position x, y using the specified colour.

Example

Byte Stream:

cmd(MSB), cmd(LSBJMSB)X(LSB)y(MSB)y(LSB)colour(MSB), colour(LSB)

OxFF 0xCB, 0x00, 0x28, 0x00, 0x32, OxFF, OXEO

This will put a pixel at X=40x00, 0x28), Y50 (0x00, 082), and colour the pixel Yello

(OXFF, OXEO).

The response will b@x06if the command is successful

Library Function

gfx_PutPixel
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5.2.13.Read Pixel

Serial Command

cmd (word),x (word), y (word)

cmd OxXFF@&

X, Y Specifieghe pixel x, y coordinates.

Response

acknowledge (bytex;olour(word)

0x06: ACK byte if successful

acknowledge Anything else implies mismatch between command and response.

colour 16bit colour of the pixel

Description

TheRead Pixetcommand eads the colour value of the pixel at position Xx,y.

Example

Byte Stream:
cmd(MSB), cmd(LSB), x(MSB), x(LSB), y(MSB), y(LSB)

OxFF, 0x&, 0x00, 028, 0x00, 082
This will read the colour of a pixel at X=40 (0x00, 0x28)) ¥0x00, 032)

The response will b&x06, OxFF, 0xE®the command is successful, assuming the p
being read is coloured Yellow (OxFF, OXEO)

Library Function

gfx_GetPixel
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Serial Commands

5.2.14.Move Origin

Serial Command

cmd (word), xpos(word), ypos(word)

cmd OxF6

Xpos, ypos | Specifies the horizontal and vertical position of the new origin.

cmd(MSB), cmd(LSBpogMSB)xpoqLSB)ypogMSB)ypogLSB)

OXFF 0xD6, 0X00, 0x32, 0X00, Ox5A

This will move the Origin to be X=50 (0x00, 0x32), Y=90 (0x00, 0x5A)

Response acknowledge (byte)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
Description | TheMove Origincommand noves theorigin to a new position.
Example Byte Stream:

The response will bex06if the command is successful

Library Function

gfx_MoveTo
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Serial Commands

5.2.15.Draw Line & Move Origin

Serial Command

cmd (word), xpos(word), ypos(word)

cmd OxXF4
Xpos, ypos | Specifies the horizontal and vertical position of the line end as well as
new origin.
Response acknowledge (byte)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
Description The Draw Line & Move Origitommand daws a line from the current origin to a ne
position. The Origin ithen set to the new position. The line is drawn using the curr
objectcolouE dza A f{/ S G BSI KWK A O&d ht o NS Ol dirBakiars HeNidie
may be tessellated witli K BinedPatteri  O2 YY I Y R®
Note:l KA & O2YYlIyYyR Aad Yléulat OrbkdzaGZrvxt | yoR I Ki
érawLing O2YYlIyR g2dzZ R 6S dzaSR
Example Byte Stream:

cmd(MSB), cmd(LSBpogMSB)xpoqLSB)ypogMSB)ypogLSB)
OXFF, 0xD4, 0X00, 0X32, 0X00, 0x46

This will draw a line from the current origin (assumihg is X=0, Y=0 for this example)
X=50(0x00, 082), Y=0 (0x00, 046) and set the origin to be this point (38; YF0).

The response will b@x06if the command is successful

Library Function

gfx_LineTo
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Serial Commands

5.2.16.Clipping

Serial Command

cmd (word),value (word)

cmd OxFBC
value 0 = Clipping Disabled, 1 = Clipping Enabled
Response acknowledge (byte)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
Description | TheClippingcommandEnables or Disables the ability for Clipping to be used
Example Byte Stream:

cmd(MSB), cmd(LSB), value(MSB), value(LSB)
OxFF, 08C 0x00, 0x01
This will Enable Clipping

The response will bex06if the command is successful

Library Function

gfx_Clipping
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5.2.17.Set Clip Window

Serial Command

cmd (word),x1 (word), y1(word), x2(word), y2(word)

cmd OXFFB

x1,yl Specifies the horizontal and vertical position of the top left corner of
clipping window.

X2,y2 Specifies the horizontal and vertical position of the bottom right corne

the clipping window.

Response

acknowledge (byte)

0x06: ACK byte if successful

acknowledge Anything else implies mismatch between command and response.

Description

TheSet Clip Windowcommand pecifies a clipping window region on the screen such 1
any objects and text placed onto the screen will be clipped and displayed only withir
region. For the clipping window to take effe¢he dipping setting must be enal#d
aSLJ NI GSt @lipptmg A Y2 YYK FRaA

Example

Byte Stream:

cmd(MSB), cmd(LSB), x1(MSB), x1(LSB), y1(MSB), y1(LSB), x2(MSB), x2(LSB
y2(LSB)

OxFF, 0xB, 0x00, 0x00, 0x00, 0x00, 0x00, 0x28, 0x00, 0x28

This will set the top left of th€lipping Window Region to be X1=0 (0x00, 0x00), Y1=0 (
0x00), and bottom right to be X2=40 (0x00, 0x28), Y2=40 (0x00, 0x28)

The response will b@x06if the command is successful

Library Function

gfx_ClipWindow
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5.2.18.Extend Clip Region

SerialCommand cmd (word)
cmd ‘ OXFFEC
Response acknowledge (byte)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
Description TheExtend Clip Regiooommand brces the clip region to the extent of tHast text that
was printed, or the last image that was shown.
Example Byte Stream:

cmd(MSB), cmd(LSB)
OXFF, 0xBC

This will extend the clip region to the extent of the last text or image that was shown

The response will bex06if the command is successful

Library Function

| gfx_SetClipRegion
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5.2.19.Background Colour

Serial Command

cmd (word),colour (word)

cmd OxFBE
colour Specifies the colour to be set-@5535 or HEX 0x00dIXFFFF)
Response acknowledge (byte)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
Description | TheBackground Coloucommand ststhe screen background colour
Example Byte Stream:

cmd(MSB), cmd(LSBhlourMSB)colounLSB)
OxFFPx6E 0x00, 0x10
This will set the Background Colour to be Navy (0x00, 0x10)

The response will bex06if the command is successful

Library Function

gfx_BGcolour
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5.2.20.0utline Colour

Serial Command

cmd (word),colour (word)

cmd OxFmB7

colour Specifies the colour to be set-@5535 or HEX 0x00@XFFFF), set to 0 f¢
no effect

Response

acknowledge (byte)

0x06: ACK byte if successful

acknowledge Anything else implies mismatch between command and response.

Description

TheOutline Colourcommand sets the atline colour for rectangles and circles.

Example

Byte Stream:
cmd(MSB), cmd(LSB), colour(MSB), colour(LSB)

OxFF, 087, OxF8, Ox1F

This will set the Outline Colour to be Fuchsia (0xF8, Ox1F)

Library Function

gfx_OutlineColour
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5.2.21.Contrast

Serial Command cmd (word),contrast(word)

cmd OxFm6

contrast Contrast 0 Display OFF
Contrastl - 15=Contrast Level

EXCEPTION:
uLCDB144G2does notsupport ContrasW f S @afuesfrenzi15could be
aSih G2 G dzNY and &6 turR theiDispldpdio Wh y Q

Response acknowledge (byte)
0x06: ACK byte if successful
Anything else implies mismatch between command and response.

acknowledge

Description TheContrastCommand sts the contrast of the display, or turns@n/Off depending on
display model

Example Byte Stream:
cmd(MSB), cmd(LSB), contrast(MSB), contrast(LSB)

OxFF, 086, 0x00, 0¥9

This will set the Contrast of the display (example i©aEB128G2) to be9.

Library Function | gfx_Contrast
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Serial Commands

5.2.22.FrameDelay

Serial Command

cmd (word), Msec(word)

cmd OxFmB9

Msec 0-255 milliseconds

Response

acknowledge (byte), value (word)

acknowledge

0x06: ACK byte if successful
Anything else implies mismatch between command and response.

value Previoud-rame Delay value.

Description

TheFrame Delagommand ststhe inter frame delay fofi K § SRA I eomRaBE ¢

Example

Byte Stream:

cmd(MSB), cmd(LSB), Msec(MSB), Msec(LSB)

OxFF, 089, 0x00, 0x05

This will set thdrame delayto 5 milliseconds

The response will b@x06if the command is successful

Library Function

gfx_FrameDelay

© 2017 4D Labs Semiconductors

Page53 of 94

www.4dsystems.com.al



GoldeloxProcessor Serial Commands

5.2.23.Line Pattern

Serial Command cmd (word) pattern (word)

cmd OxFmB5

pattern 0 = all line pixels are on (Default)
0-65535 (or HEX Ox00@XFFFFE number of bits in the line are turned o
to form a pattern

Response acknowledge (byte)
0x06: ACK byte if successful
Anything else implies mismatch between command and response.

acknowledge

Description TheLine Patterncommand sts the line draw pattern for line drawing. If set to zero, lin
are solid, else each '1' bit represents a pixel that is turned off.

Example Byte Stream:
cmd(MSB), cmd(LSBgttern(MSB)pattern(LSB)

OxFF, 085, 0x00, 0x8

This will set theine P#ern of theline to be drawn to have 8 bits out of the 65535 turn
off.

Library Function gfx_LinePattern
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5.2.24.Screen Mode

Serial Command cmd (word), mode (word)

cmd OxFm®.8

mode 0 = LANDSCAPE
1 =LANDSCAPE REVERSE
2 = PORTRAIT

3 = PORTRAIT REVERSE

Response acknowledggbyte)
0x06: ACK byte if successful
Anything else implies mismatch between command and response.

acknowledge

Description The Screen Modecommand alters the gphics orientation LANDSCAPE, LANDSCA
PORTRAIT, PORTRAIT_R

Example Byte Stream:
cmd(MSB), cmd(LSB), mode(MSB), mode(LSB)

OxFF, 0&8, 0x00, Ox@

This will set the Screen Mode of the display to be LandsBaperse

Library Function gfx_ScreenMode
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5.2.25.Set Graphics Parameters

Serial Command cmd (word), function (word), value (word)

cmd OxXFFD8

function See the list below

value See the list below
function value
Function =0 Pen Size 0 orSOLID

1 orOUTLINE

Sets theDraw mode to Outline or Solid.
Function =2 Object Colour 0¢ 65535 or O OXFFFF
Generic colour for gfx_LineTo(...)
Function = Transparent Colour n/a
Not Implemented orGoldelox
Function =5 n/a
Not Implemented orGoldelox

Response acknowledge (byte)
0x06: ACK byte if successful
Anything else implies mismatch between command and response.

acknowledge

Description

Sets various parameters for the Graphics Commands.

Example Byte Stream:
cmd(MSB), cmd(LSB)nction(MSB)function(LSB)yalugMSB)yvalugLSB)

OxFF 0xD8, 0x00, 0x1.2, 0x04, 0x00

This will call thé©bject Coloucommand and set the object colour to be Green (0x04, 0

The response will b@x06if successful

Library Function gfx_Set
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5.3. Media Command¢SD/SDHC Memaory Cands

The following is a summary of the commands available to be used for Media:

Media Init

Set Byte Address

Set Sector Address
Read Byte

Read Word

Write Byte

Write Word

Flush Media

Display Image (RAW)
Display Video (RAW)
Display Videofame (RAW)

=4 =4 =4 8 -8 _-8_8_48_8_°9_-°
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5.3.1.Media Init

Serial Command cmd (word)
cmd | OxFB1
Response acknowledge (byte)alugword)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
NonZeroif the card is presenand successfully initialised.
value ) . S
0if no card is present or not able to initialise.
Description TheMedia Init command initialises a uSD/SD/SDHC memory card for further opera
The SD card is connected to the SPI (serial peripheral interface) Gitielox chip.
Example Byte Stream:

cmd(MSB), cmd(LSB)
OxFF, 0B1

This command will initialize a uSD/SD/SDHC memory card so it can be used for
operations.

The responsecould be 0x06 0x00 Ox@ if the memory cardis successfiy initialized
(assuming a 2gb uSD card)

Library Function

media_Init
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5.3.2.Set Byte Address

Serial Command

cmd (word) Hlword (word), LOword(word)

cmd OxFmB9

Specifies the high word (upper 2 bytes) of a 4 byte media memory

Hiword address location.

Specifies the low word (lower 2 bytes) of a 4 byte media memory

LOword address location.

Response acknowledge (byte)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
Description The SeyByte Addresscommand sts the media memory internal Address pointer fi
access at a nesector aligned byte address.
Example Byte Stream:

cmd(MSB), cmd(LSB), Hiword(MSB), Hiword(LSB), LOword(MSB), LOword(LSB)
OxFF, 089, 0x00, 0x00, 0x02, 0x01

Thiswill set the media address to byte 513 (0x00, 0x00, 0x02, 0x01) (which is secl
2nd byte in sector) for subsequent operations.

The response will b@x06if the command is successful

Library Function

media_SetAdd
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5.3.3.Set Sector Address

SerialCommand

cmd (word) Hlword (word), LOword(word)

cmd OxFMmB8

Specifies the high word (upper 2 bytes) of a 4 byte media memory s

Hiword address location.

Specifies the low word (lower 2 bytes) of a 4 byte media memory se

LOword address location.

Response

acknowledge (byte)

0x06: ACK byte if successful

acknowledge Anything else implies mismatch between command and response.

Description

The Set Sector Addressommand sts the media memory internal Address pointer f
sector access.

Example

Byte Stream:
cmd(MSB), cmd(LSB), Hiword(MSB), Hiword(LSB), LOword(MSB), LOword(LSB)

OxFF, 0x88, 0x00, 0x00, 0x00, 0xX0A

This will set the media address the 11th (0x00, 0x00, 0x00, 0x0A) sector (which is
byte address 5120) for subsequent operations

The response will b@x06if the command is successful

Library Function

| media_SetSector
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5.3.4.Read Byte

Serial Command

cmd (word)

cmd | OFmB7

Response

acknowledge (byte) , value (word)

0x06: ACK byte if successful

acknowledge Anything else implies mismatch between command and response.

value Byte value in the LSB.

Description

TheRead Bytecommand eturns the byte value from the currembedia addressset by
i K Set Byte Address O 2 Y.YThe/iRernal byte address will then be interng
incremented by one.

Example

Byte Stream:
cmd(MSB), cmd(LSB)

OxFF, OB7

This will read and return the byte value from the media address set byettBy$e Address
command.

The response will b@x06, 0x00, OxF&ssuming thevalue being read was 255 (0x00, OxH

Library Function

media_ReadByte

See Also {SS I tMegialtitKk SO&YYlI YR (G2 SylofS GKS YS
ByteAddres¢ O2YYlI YR (2 RSFAYS 46KSNBE NBI RAY
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5.3.5.Read Word

Serial Command

cmd (word)

cmd ‘ OxXFmB6

Response

acknowledge (byte) , value (word)

0x06: ACK byte if successful

acknowledge Anything else implies mismatch between command eegponse.

value Word value.

Description

The Read Wordcommand eturns the word value (2 bytes) from the current meg
addres§ a S Sét Byte(pddfessd O 2 Y.Yheyinernal byte address will then
internally incremented bywo. If the addresss not aligned, the word will still be rea
correctly.

Example

Byte Stream:
cmd(MSB), cmd(LSB)

OxFF, 0xB6

This will read and return theord value from the media address set by the Set Byte Add
command.

The response will b8x06, 0x3B, OxABssuming the value being read was 15279 (0x
OXAF).

Library Function

media_ReadWord

See Also {SS I ftMeflialtitk SOZAYYIlI YR (2 SylLoftS GKS YS
ByteAddress O2 YYI YR (2 RSTAYS gKSNBE NBIRAY
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Serial Commands

5.3.6.Write Byte

Serial Command

cmd (word),value (word)

cmd OxFMmB5

value Byte value, in the LS®, be written at the current byte address location

Response

acknowledge (byte) , status (word)

0x06: ACK byte if successful

acknowledge Anything elsemplies mismatch between command and response.

Non Zero for successful media response.

status 0 for attempt failed.

Description

Writes a byte to the current media address that was initially set with & { S G {
I R R N¥oamand.

Note: Writing bytes or words to a media sector must start from the beginning of the se
All writes will be incremental until théC f dza K a@rRakds éxecuted, or the secto
address rolls over to the next sector. WhénK € f dza K e@rRahdiséalled,any
remaining bytes in the sector will be padded WitkFF: destroying the previous contents
An attempt to use the{ S . & (i ScomnaRiNIBrasilgin the lower 9 bits bein
interpreted as zero. If the writing rolls over to the next sector,dfblza K a SRkand
is issued automatically internally.

Example

Byte Stream:
cmd(MSB), cmd(LSBalugMSB)yvalue(LSB)

OxFF, 0x85, 0x00, 0x61

CKAAa gAff GNRGS GKS ! {/LL OKI NI Ol SNIS&y
Sector Address

The response will b@x06, 0x00, 0x0&assuming the value being written was successfu

Library Function

media_WriteByte

See Also {SS I fMeslialtitk SOZYYlI YR (2 SylofS (GKS YS&
SectorAddresg O 2 Y Y Hefirie whie writing is to occur.
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5.3.7.Write Word

Serial Command

cmd (word),value (word)

cmd OxFFB4
value The 16 bit word to be written at the current media address location.
Response acknowledge (byte) , status (word)
acknowledae 0x06: ACK byt successful
9 Anything else implies mismatch between command and response.
Non Zero for successful media response.
status .
0 for attempt failed.
Description Writes a word to the current media address that was initially set wha & { S
I R R N¥oamand.
Note: Writing bytes or words to a media sector must start from the beginning of the se
All writes will be incremental until théC f dza K a@rRakds éxecuted, or the secto
address rolls over to the next sector. Whé@ f dz& K  eoBiRakd ist called, any
remaining bytes in the sector will be padded with OxFF, destroying the previous con
An attempt to use the{ S . & (i ScomnaRiNIBrasilgin the lower 9 bits bein
interpreted as zero. If the writing rolisver to the next sector, théC f dza K carfnfuid|
is issued automatically internally.
Example Byte Stream:

cmd(MSB), cmd(LSB), value(MSB), value(LSB)
OxFF, OB4, 0x00, 0x41

¢CKAAa oAff GNRGS GKS 1 {/LL OKINIOGSN Y
Set Sector Address

The response will b@x06, 0x00, 0x0&assuming the value being written was successfu

Library Function

media_WriteWord

See Also Seel f a2 MddiE Bitt « O2YYIlI yR (2 SylofS GKS YS&
SectorAddresg¢ O2 YYlF YR (2 RSTAYS 46KSNB oNRGA
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5.3.8.Flush Media

Serial Command

cmd (word)

cmd ‘ OxFmB2

Response

acknowledge (byte) , status (word)

0x06: ACK byte if successful

acknowledge Anything else implies mismatch between command and response.

Non Zero for successful media response.

status 0 for attempt failed.

Description

After writing any data to a sectothe Flush Mediacommandshould be called to ensur
that the current sector that is being written is correctly stored back to the media else
operations may be unpredictable.

Example

Byte Stream:
cmd(MSB), cmd(L$B

OXFF, 0xB2

This command will ensure data written to tloairrent sector is correctly stored to th
media.

The response will b@x06 0xFF, OxFiFthe command is successiigee Status above)

Library Function

media_Flush
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5.3.9.Display Image (RAW)

Serial Command cmd (word),x (word),y (word)

cmd OXFmB3
X, Y Specifies the top left position where the image will be displayed.
Response acknowledge (byte)

0x06: ACK byte if successful

acknowledge Anything else implies mismatch between command and response.

Description Displays an image from the media storage at the specifieakdimates. The image addres
is previously specified with thé { SG . & § SommaBN&BadE { SO 1
command If the image is shown partially off screen, it may not be displayed cttyre

Example Byte Stream:
cmd(MSB), cmd(LSBJMSB)X(LSB)y(MSB)y(LSB)

OxFF 0x83, 0x00, 0x0A, 000, 0x14

This will display an image at X=10 (0x00, 0x0A), Y=20 (0x00, 0x14) from the media
location specified.

The response will b@x06if the command is successful

Library Function media_lmage
See Also {SS I fMelialitKk SOZYYl yR (2 SylofS (0KS YS&
ByteAddresg¢ S&Beator Address O2YYIl yRa& (2 RSTAYS ¢
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5.3.10.DisplayVideo (RAW)

Serial Command

cmd (word),x (word),y (word)

cmd OxFmBB

X, Y Specifies the top left position where the video clip will be displayed.

Response

acknowledge (byte)

0x06: ACK byte if successful

acknowledge Anything else impliesismatch between command and response.

Description

Displays aideoclip from the media storage device at the specifieebedinates. Theideo
address location in the media is previously specified withdhe S G . & (0 Sra!{ §
{ SOG 2 NJ toRRandsaf 3he video is shown partially off screen, it may not k
displayed correctly. Note that showingvadeoblocks all other processes until the vide
has finished showing. See tlie5 A & LJ | & zcarmrfadfor@iinaives.

Example

Byte Stream:
cmd(MSB), cmd(LSBJMSB)X(LSB)y(MSB)y(LSB)

OxFF, 0xBB, 0x00, 0X0A, 0x00, OX0A

This will display a video clip at2050x00, 084), Y=10 (0x00, 0x0A) from the media stora
device location specified.

The response will b@x06if the command is successful

Library Function

media_Video

See Also {SS I tMeBialtitk SO&YYI YR (2 SylofS (GKS YS&
ByteAddresg BéiBedtor Address O2 YYIyRa (2 RSTAYyS ¢
i K Bisptay Video Framés O2 YYIF YR F2NJ Iy Ff GSNYy I GA
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5.3.11.Display Video Frame (RAW)

Serial Command

cmd (word),x (word),y (word),frameNumber(word)

cmd OxXFBA

X, Y Specifies the top left position of the video frame to be displayed.

frameNumber | Specifies the required frame number to be displayed.

Response

acknowledge (byte)

0x06: ACK byte if successful

acknowledge Anything else implies mismatch between command and response.

Description

Displays arsideofrom the media storage device at the specifiedadinates. Thevideo
address is previously specified with tig@ SG . & G S comRaRdISEBEL Sector
I R R NBotmand If thevideois shown partially off it may not be displayed correctly. T
frames @n be shown in any order. This function gives you great flexibility for sho
various icons from an image strip, as well as showing videos while doing other tasks

Example

Byte Stream:

cmd(MSB), cmd(LSB),x(MSB), x(LSB), y(MSB), y(LSB) frameNumbe(MSB),
frameNumber(LSB)

OXFF, 0xBA, 0xX00, 0X23, 0x00, 0x05, 0x00, 0x2D

This will display frame number 45 (0x00, 0x2D) of the video clip stored at the ag
specified, and display it at location X=35 (0x00, 0x23), Y=5 (0x00, 0x05).

The response will b@x06if the command is successful

Library Function

media_VideoFrame

See Also {SS I f{MeflialtitKk SOZYYlIYR (2 SylofS G(KS YSa&
ByteAddresg  B#Bektor Address O2 YYlFyRa (2 RSTAYyS ¢
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5.4. Memory Access Commands

The following is a summary of the commands available to be usdddorory Access

Byte Peek
Byte Poke
Word Peek
Word Poke

= =4 =4 4
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Serial Commands

5.4.1.Byte Peek

Serial Command

cmd (word) byteRegistefword)

cmd

0XFFF6

byteRegister

Byte registeraddress EVE System Registers Memory Map Byte
registessis listed at the end of this document.

Response

acknowledge

(byteyValue(word)

acknowledge

0x06: ACK byte if successful
Anything else impliemismatch between command and response.

value

Register value in the LSB.

Description

This commandeturns the EVE System Byte Register value in the lower byte.

Example

Byte Stream:

cmd(MSB), cmd(LSB)yteRegistefMSB) pyteRegistefl SB)
OxFF, 0xF6 0x00, 01

This will read and return the byte value from tBgte registeaddressl61 (0x00 0xA1l) tha
represents Current Screen Mode

The response will b&x06, 0x00, 081 assuming theScreen Mode being set fcandscape

Reverse
Library Function | peekB
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5.4.2.Byte Poke

Serial Command

cmd (word) byteRegistefword), value (word)

cmd OxFFF4

Byte register addressEVE System Registers Memory Map Byte

byteRegister registers is listed at the end of this document.
value Register value in the LSB.
Response acknowledge (byte)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
Description | This commandets the EVE System Byte Register value in the lower byte.
Example Byte Stream:

cmd(MSB), cmd(LSBYyteRegistefMSB) byteRegistefl SB)yalugMSB) valugLSB

OXFFE 0x+4 0x00, 0:A1, 0x00, Ox@

Thiscommandwill setthe LSB of thébalueY0x00 0x02)n the Byte registeraddressl61
(0Ox00 0xAl) that represents Current Screen Motllee Screen Mode would change

Portrait mode.

The response will b@x06assuming the command was successful

Library Function

pokeB
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5.4.3.Word Peek

Serial Command

cmd (word) wordRegistefword)

cmd OxXFFB

Word register addressEVE System Regqisters Memory Map Word
registers is listed at the end of this document.

wordRegister|

Response acknowledgdbyte), value(word)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
value Registervalue.
Description | This commandeturns the EVE SysteWord Register value.
Example Byte Stream:

cmd(MSB), cmd(LSByprdRegiste(MSB)wordRegistefLSB)
OxFF, 05, 0x00, 0%8

This will read and return thevord value from theword registeraddress104 (0x00 0%68)
that representCurrent X Origin

The response will béx06, 0x00, 080 assuming theurrent X Origin is set t0.0

Library Function

peekW
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5.4.4.Word Poke

Serial Command

cmd (word) wordRegister(word), value(word)

cmd OxXFFB

Word register addressEVE System Regqisters Memadwap for Word
registers is listed at the end of this document.

wordRegister

value Register value.
Response acknowledge (byte)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
Description | This commandets the EVE Systéiiord Register value
Example Byte Stream:

cmd(MSB), cmd(LSBY,ordRegistefMSB) WordRegiste(LSB)yalugMSB)yvalugLSB
OXFFE 0x73, 0x00, 0%8, 0x00, Ox@&

Thiscommandwill setthe WalueQ 6 n Einthe Wéidregisteraddressl04 (0x00 0%8)
that represents CurrenX Origin TheCurrent X origin would change to 10 (0x00 0x0A)

The response will b@x06assuming the command was successful

Library Function

pokeW
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5.5. GPIO Commands

The following is a summary of the commands available to be useaFHtD

1 Joystick
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5.5.1.Joystick

Serial Command

cmd (word)

cmd | OXFFDY

Response

acknowledge (byteyalue(word)

0x06: ACK byte if successful

Anything else implies mismatdietween command and response.
Returns the value of the Joystick position from B(5 position switch
implementation).

acknowledge

value

Description

This command willeturn the value of the joystick position

0: RELEASED

1. UP +3.3V

2:LEFT

3:DOWN R6

4:RIGHT - to 101
5:PRESS >

Note: The joystick input
uses 101 utilizing the A/D
converter. Each switch is
connected to junction of 2
resistors that form a
unique voltage divider
circuit. Refer to the
Goldelox data sheet
example schematics for
the required resistor
values.

RIGHT
PRESS

R4 ||R5
2K2 | [1K2

Note: The Joystick ordDisplayShield96, 4DisplayShield128 4DisplayShield160 and
4DisplayShield144is not connected with the GPIOs of the Display Module on boaisl
rather designed to connect with the Arduino Board directly. Please check the datas
for further details on the above Shields.

Example

Byte Stream:
cmd(MSB), cmd(LSB)
OxFF 0xD9

If the 101 is connected to the Joystick as shown in the above figure, the response
0x06 0x00 OxO4# & & dzYAy 3 G(G(KS WwLDI ¢Q o60SAy3a | OGA

Library Function

| joystick
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5.6. Sound and Tune Commands

The following is a summary of the commands available to be usesbiand and Tune

1 Beep
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5.6.1.Beep

Serial Command

cmd (word), note (word), duration (word)

cmd OxFFDA

note A value specifying thigequency of the noteNote could be between-84.

duration Specifies the time in milliseconds that the note will be played for.

Response

acknowledge (byte)

0x06: ACK byte if successful
Anything else implies mismatch between commamdi response.

acknowledge

Description

This command wilfroduce a single musical note for the required duration through 10

Example

Byte Stream:
cmd(MSB), cmd(LSBpte(MSB)note(LSB)duration(MSB)duration(LSB)

OXFF 0XDA, 0x00, 02D, 0X03, 0XE8
This willplay note 45 for 1 second.

The response will b@x06assuming the command was successful

Library Function

BeeP
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5.7. Serial (UART) Communicatio@@mmands

The following is a summary of the commands available to be used for Serial CZRTnications:

i SetBaud Rate
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5.7.1.Set Baud Rate

Serial Command

cmd (word),index (word)

cmd 0x0B
Specifies the baud rate index value.
index Required Baud Rate % Error Actual Baud Rate
27271 110 0.00% 110
9999 300 0.00% 300
4999 600 0.00% 600
2499 1200 0.00% 1200
1249 2400 0.00% 2400
624 4800 0.00% 4800
312 9600 -0.16% 9585
207 14400 0.16% 14423
. 155 19200 0.16% 19231
index
95 31250 0.00% 31250
77 38400 0.16% 38462
53 56000 -0.7% 55556
51 57600 0.16% 57692
25 115200 0.16% 115385
22 128000 1.90% 130435
11 256000 -2.3%% 250000
10 300000 -9.0% 272727
8 375000 -11.1%% 333333
6 500000 -14.2%% 428571
4 600000 0.00%% 600000
Response acknowledge (byte)
acknowledge 0x06: _ACK bytﬁ su'ccess'ful
Anything else implies mismatch between command and response.
Description TheSet Baud Rateommand is used to set the required baud rate. To set the default k
rate, please refer to the instructions in Chapter 2
Example Byte Stream:

cmd(MSB), cmd(LSB), index(MSB), index(LSB)

0x00, 0B, 0x00, Ox®

This will set the baud rate to t#0000Q which is Index0 (0x00, 0x®)

The response will béx06at the new baud rate set, 100ms after the command is sent

Library Function

setbaudWait
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5.8. Image Control Commands

The following is a summary of the commands available to be usddhége Control

91 Blit Com to Display
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5.8.1.Blit Com to Display

Serial Command cmd (word), x (word), y (word), width (word), height (word),data (data)

cmd Ox0MA
X Specifies the horizontal and vertical position of thedeft corner of the
Y image to be displayed
width width of the image to be displayed
height height of the image to be displayed
data LAESt MXLIAESE Y
16 bit pixel data to belotted on the Display screen.
16 bit = 5bit Red, 6bit Green, 5bit Blue
Response acknowledge (byte)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
Description This command will BT(Block Image Trafer) 16 bit pixel data from the Com port on t
the screen.
Example Byte Stream:

cmd(MSB), cmd(LSB)x(MSB), x(LSB), Y(MSB), y(LSB), width(MSB), width
KSA3IKdoa{. 02X KSAIKGO[{.0X LAESEtmMI LRAE

0x0Q 0x0A, 0x00, 0x00, 000, 0x00, 0x00, 0x80, 0x0Q 0x80, 0x31, 0x81, OxG3 etc

This will displaying an image at X=0 (0x00, 0x00), Y=0 (0x00, 0x00) with \A281DxO0,
0x80) and height 428 (0x00, 080)

The response will b@x06assuming the command was successful

Library Function blitComtoDisplay

© 2017 4D Labs Semiconductors Page81 of 94
www.4dsystems.com.al



GoldeloxProcessor Serial Commands

5.9. System Commands

The following is a summary of the commands available to be useslykiem

Get Display Model
Get SPE Version

Get PmmC Version
Screen Saver Timeout
Screen Saver Speed
Screen Saver Mode

= =4 -4 -8 -8 4
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Serial Commands

5.9.1.Get DisplayModel

Serial Command cmd (word
cmd | 00007
Response acknowledggbyte), model(string)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
count Number of characters in the model name to return
model 5AaL)X e a2Rdz SQa Y2RSt ylIYSo 2}
Description | Returns theDisplay Model in the form of a string without Null terminator.
Example Byte Stream:

cmd(MSB), cmd(LSB)
0x00, 007

This will request the display to return itsodel name as a string of characters without t
NULL.

The response will b&x06,0x00, OX@, 0x75 0x4F 0x4C0x45 0x44 0x2D 0x31 0x36 0x30
0x2D 0x47 0x32 assuming the command was successful and the display reture
characters (0x00, 0 and theR A & LJt | @ Y@LBEE0-GI Dx@5 0kdB20x4C 0x4
0x44 0x2D 0x31 0x36 0x30 0x2D 0x47 Px32

Library Function

sys_GetModel
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5.9.2.Get SPE Version

Serial Command cmd (word
cmd | 00008
Response acknowledggbyte), version(word)
acknowledae 0x06:ACK byte if successful
9 Anything else implies mismatch between command and response.
version SPE Version installed on the module.
Description | Returns theSPE Version installed on the module.
Example Byte Stream:

cmd(MSB), cmd(LSB)
0x00, 008
Thiswill return the version of the SPE Application loaded into the display

The response will b&x06, 0x01, Ox0@&ssuming the command was successful and
version of the SPE Application was 256 (0x01, 0x00)

Library Function

sys_GetVersion
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5.9.3.Get PmmG/ersion

Serial Command cmd (word
cmd | 00009
Response acknowledggbyte), version(word)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
version PmmC Version installed on the module.
Description | Returns thePmmC Version installed on the module.
Example Byte Stream:

cmd(MSB), cmd(LSB)
0x00, 009
This will return the version of the PmmC loaded into the display

The response will b&x06, 0x@, 0x03assuming the command was successful and
PmmC loaded was versi®i5(0x®, 0x03which represents Rev23

Library Function

sys_GetPmmC
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5.9.4.Screen Saver Timeout

Serial Command cmd (word)timeout(word)

cmd 0x000C
timeout Specifies the screesaver timeout in milliseconds. Timeout value could
1-65535. 0 disables the screen saver.
Response acknowledge (byte)
acknowledae 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
Description This command wilet the screen saver Timeolis set to disable the screen saver.

Default screen saver timeout settings coulddsjused as shown iigection 2.2

Note: This feature is display dependent. Not all the display scredfes Screen Save
feature.Such asyLCB144-G2does not support Screen Saver.

Example Byte Stream:
cmd(MSB), cmd(LSHEneout(MSB)timeout(LSB)

0x00, 0x0C 0x03, OXE8

This willset the screen saver timeout to 1 second. Where (0x03 OXE8) is 1000msec.

The response will b@x06assuming the command was successful

Library Function SSTimeout
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5.9.5.Screen Saver Speed

SerialCommand cmd (word), speedword)

cmd 0x000D
Specifies the screen savagpeed Speed values are different for differel
Display Modules

uLCp144G2 N/A

speed UOLEER6-G2 0-3 (FastesSlowest)
UOLEB128G2 0-3 (FastestSlowest)
UOIED160G2 0-255(FastestSlowest)
UTOLER20-G2 1-16(FastestSlowest)

Response acknowledge (byte)
0x06: ACK byte if successful
Anything else implies mismatch between commamd response.

acknowledge

Description This command wiliet the screen saveépeed
Default screen saver speed settingauld be adjusted as shown $ction 2.2

Note: This feature is display dependent. Not all the display screens offer Screen
feature.

Example Byte Stream:
cmd(MSB), cmd(LSBpeedMSB)speedLSB)

0x00, 0x0D, 0x00, 0X00

This willset the screen savespeedto maximum

The response will b@x06assuming the command was successful

Library Function | SSpeed
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5.9.6.Screen Saver Mode

Serial Command

cmd (word), mode(word)

cmd 0x000E

Specifies the screen saver scroll direction.

WY2RSQ @I t dzS adifferénBdisphay foEBeNB y G F 2 N

uLCp144G2 N/A

UOLEBB6-G2 N/A

uOLEB128G2: N/A

uOLEB160-G2 0-Up, EDown, 2Left, 3Right

uTOLEE20-G2 0O-Left, ZRight, 3Down, ZUp
4-Left/Down,5-Down/Right, 8Top/Left, 9Top/Right

mode

Response acknowledge (byte)
acknowledge 0x06: ACK byte if successful
9 Anything else implies mismatch between command and response.
Description This command wilket the screen saver scroll directiofihere could be no screen sav
adzZLILR2 NI SR Ay 6KAOK OFasS GKS aONBSy 42
could be 2 directional or 4 directional scrédatures availableon a particular display
screen
Note: This feature is display depdent. Not all the display screens offer Screen Sa
feature.
Default screen saver speed settirgauild be adjusted as shown $ction 2.2
Examplel Byte Stream:
cmd(MSB), cmd(LSE)pde(MSB)mode(LSB)
0x00, 0XOE, 0x00, 0x00
This willset the screen savefsNR f f RANB Ol A 2-328GRanoddle t Q 2
The response will bex06assuming the command was successful
Example2 Byte Stream:

cmd(MSB), cmd(LSB)pde(MSB)mode(LSB)
0x00, 0x0E 000, 0x00

Thiswila SG GKS aONBSy al gSNI & ONP6OG2 madulbls O (

The response will b@x06assuming the command was successful

Library Function

| SSMode
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6. GoldeloxEVE System Registers Memory Map

The following tables outline in detalil th@oldeloxsystem registers and flags.

Table6.1: BYTESize Registers Memory Map

ADDRESS .

DEC| HEX USAGE SIZE NOTES
VX1 128 | 0x80 | display hardware GRAM x1 pos BYTE SYSTEM (R/O]
VY1l 129 | 0x81 | display hardware GRAM y1 pos BYTE SYSTEM (R/O]
VX2 130 | 0x82 | display hardware GRAM x2 pos BYTE SYSTEM (R/O]
VY2 131 | 0x83 | display hardware GRAM y2 pos BYTE SYSTEM (R/O)]
SYS_X_MAX 132 | 0x84 | display hardware X res BYTE SYSTEM (R/O]
SYS_Y_MAX 133 | 0x85 | display hardware Y rek BYTE SYSTEM (R/O]
WRITE_GRAM_REC 134 | 0x86 | display GRAM write address BYTE | SYSTEM (R/O
READ_GRAM_REG| 135 | 0x87 | display GRAM read address BYTE | SYSTEM (R/O]
IMAGE_WIDTH 136 | 0x88 | loaded image/animation width BYTE SYSTEM (R/O]
IMAGE_HEIGHT 137 | 0x89 | loaded image/animation height BYTE SYSTEM (R/O]
IMAGE_DELAY 138 | Ox8A | frame delay (if animation) BYTE USER
IMAGE_MODE 139 | 0x8B | image/animation colour mode BYTE SYSTEM (R/O]
CLIP_LEFT_POS 140 | 0x8C | left clipping point setting BYTE USER
CLIP_TOP_POS 141 | 0x8D | top clipping point setting BYTE USER
CLIP_RIGHT_POS 142 | Ox8E | right clipping point setting BYTE USER
CLIP_BOTTOM_PO{ 143 | Ox8F | bottom clipping point setting BYTE USER
CLIP_LEFT 144 | 0x90 | left clipping point active BYTE USER
CLIP_TOP 145 | 0x91 | top clipping point active BYTE USER
CLIP_RIGHT 146 | 0x92 | right clipping point active BYTE USER
CLIP_BOTTOM 147 | 0x93 | bottom clipping point active BYTE USER
FONT_TYPE 148 | 0x94 | O =fixed, 1 = proportional BYTE SYSTEM (R/O]
FONT_MAX 149 | 0x95 | number of chars in font set BYTE SYSTEM (R/O]
FONT_OFFSET 150 | 0x96 | ASCII offset (usually 0x20) BYTE SYSTEM (R/O]
FONT_WIDTH 151 | 0x97 | width of font (pixel units) BYTE SYSTEM (R/O]
FONT_HEIGHT 152 | 0x98 | height of font (pixel units) BYTE SYSTEM (R/O]
TEXT_XMAG 153 | 0x99 | text width magnification BYTE USER
TEXT_YMAG 154 | Ox9A | text height magnification BYTE USER
TEXT_MARGIN 155 | 0x9B | text place holder for CR BYTE | SYSTEM (R/O]
TEXT_DELAY 156 | O0x9C | text delay effect (255msec) BYTE USER
TEXT_X_GAP 157 | 0x9D | X pixel gap between chars BYTE USER
TEXT_Y_GAP 158 | Ox9E | Y pixel gap between chars BYTE USER
GFX_XMAX 159 | Ox9F | width of current orientation BYTE SYSTEM (R/O]
GFX_YMAX 160 | OxAO | height of current orientation BYTE SYSTEM (R/O]
GFX_SCREENMOD| 161 | 0xAl | Current screen mode {B) BYTE | SYSTEM (R/O]
* NOTES:

SYSTEM registers are maintained by internal system functions and should not be written t
SYSTEM should only ever be read.

DO NOT WRITE tlese registers.

USER registers are read/write (R/W) registers used to alter the system behaviour. Refer
individual functions for information on the interaction with these registers.

These registers are accessible wittekBand pokeBfunctions.

USER
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