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Important Legal Information

Information in this document is provided solely to enable the use of Future Designs products. FDI assumes no liabiléyeshatdading infringement of any

patent or copyright. FDI reserves the right to make changes to these specifications at anyitioet notice. No part of this document may be reproduced or
transmitted in any form or by any means, electronic or mechanical, for any purpose, without the express written permisstaredbDesigns, In696 A Cleaner
Way, Huntsville, AL 35805

Fa more information on FDI or our products please visit www.teamfdi.com.

NOTEThe inclusion of vendor software products in this kit does not imply an endorsement of the product by Future Designs, Inc.
O 2015Future Designs, Indll rights reserved.

UERis a registered trademark of Future Designs, Inc.
Microsoft, MSDOS, Windows, Windows XP, Microsoft Word are registered trademarks of Microsoft Corporation.
Other brand names are trademarks or registeregtigmarks of their respective owners.

FDI PNMA0O0040
Revision3, 11/24/2015
Printed in the United States of America
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Human Machine Interface (HMI) in a variety of end customer applications. The miniatweprstelined design

is well suited to embed directly into your product or FDI offers prepackaged versions. FDI also offers low cost
customization ervices for customer specific hardware, software or packaging applications at volumes of 500
units or more. The UEZGWT8870WVMBA is the stan@lone SysterOrn-Module version and is priced at less
than $210.00 in volume.

2. Block Diagram

Optional Optional
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Figurel ¢ UEZGUIL78870WVMBABIlock Diagram
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3. Kit Contents (FDI PN: uEZG1188 70WVM)

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

UEZGUL78870WVMBA Capacitive Touch Screen Kit with LCD
Segger MIirJTAG Debugger and JTAG cable

FDI JTAG Adapter Board

4 GB Micro SD card

USBCable (A to mini B)

5V 2A AC Power supply with USB connector

Quick Start Guide

Download Link for Rowley Crossworks IDE

4. Useful links

Complete Users Manuals, Schematics, and docuntientare available on the Mick8D card provided with the uEZGUH
and are also available from the following websites (please refer to the websites for the latest updates):

= =4 -4 =4

Future Designs Support Pagdettp://www.teamfdi.com/support/

UEZ Source Codesers manuals, and gpkstart guides https://sourceforge.net/projects/uez/
Segger MirRlTAG Debuggenttp://www.segger.com/cms/jlinksoftware.html

Rowley Crossworks IDE download ford2y evaluation http://www.rowley.co.uk/arm/index.htm

5. Functional Description

= =4 =8 =8 = =8 o8 ofofoa oo oo

LPC178820 MHzCortexM3 basedMicroprocessor

TOné 2 +£D!  @2C Caphcitie Tamdh Goktroller

SDRAMGMB, optional up to32MB

NORFLASHMB, optional up to 16MB

Internal 4KB EEPROM

Serial EEPROM with Access Protediigtional)

RTQ; Real Time Aock (internal to LPC1788)

TemperatureSensor

3-axis Accelerometer

Optional128Mbit Serial Flash

Optional802.11Wi-Fi Module

OnboardSpeakerBuzzer

Micro SD Card Socket for up86B storage(SDHC supportedp to 64 GB

Mini JTAGConnector

Poweron Reset Generatorpower-on reset supervisgivoltage monitor & reset switc{SW1)
Expansion Connectsfor I/0O and Peripheral access ¢ostomer specific applications

11/24/2015 Copyright €015 Future Designs, Inc Revision 3
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6. Startup procedure

The uEZUI kit comes with a primstalledMicro SD card that contairies required for the slide shoand
videosi 2 NXzy @ L

s
& [—.Aﬂhlvﬁhﬁﬁh
Tus WIFI MODULE

Power is supplied via a USB cable and power supply pebiridbe kit. Connect the USB cabii®m the power
supplyto (P2)the mini B USB connector labeled 5V 1A min input dwitye that the other USB connector (P1) is
for communications only and will not supply power to the unit. Also note that the minimunepoequirement

is 1.0A so most USB power sources, which are limited to 500mA max, will not adequately power this unit.

The following screens should appear once power has been applied to the kit:

uEZ GUI Demo 2.05

Slideshow Communications Settings

s\f\f"
4']7,:

Vezeen
SEGGER

emWin Demo Video Player

At this point the unit is ready for software demonstrations and user operation.

By connecting the USB A to mini B cable to P1, the uEZGUI will also appear as a
Flash Drive to the PC, allowing theser to read/write files directly to the Micro SD card

11/24/2015 Copyright €015 Future Designs, Inc Revision 3
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7. Demonstration Software Main Menu

The Demonstration Software has the following options:
Slideshow
Selecting the slideshow icon will cause the Micro SD card to be read. This demonstrationtelaser to select
0S06SSy aS@OSNIt af wEZSW Ranily O2ehdévk 2 of & S ¥ 8z0 K i NJuEZ&Saftyare A O U d:
Overvieve Modular Development Kt =  SelécOtheslideshow to viewby touching the menu entry for it on the
touch screenBytouching the screen during the slideshow, the menu overlay will apjgsect the play button
(green)to begin the automated slide showt: 2 dzOK (G KS & ppé 0 dzi ( Fhé usérdanisititcizioS
GKS ySEUG &atARS o0é& (BdzOKRYAZURSN) 6B GRNI a4y ASy &g S
return to the main menu.

Q¢ T
O¢ R

Video Player

Selecting the video player icon will cause the Micro SD card to be read. This demonstration allows the user to selec
between several example vids. Select the desired video to begin the automated playback of the video. The user
Oy NBGdzNYy (2 GKS YSydz G Fyeé GAYS &oretuinitothiedingirmeduk S &
This demo takes advantage of being able to run the@dEr card in full-bit SD mode at high speeBor lower

resolution videos, the 640x480 and 800x480 resolution uUEZGUIs can show informational text below the video.

The following programs appearyiR S NJ { Kifon:& ! LJILJA €

Accelerometer
Selecting this icodemonstrates the accelerometer feature by moving a simulated ball across the screen as the
board is tilted along the X and Y axis. To return to the main menu touch the exit icon.

Time and Date

This feature displays the current time and date from ifternal Real Time Clock (RTC). To change the time or date
simply click on the section you want to change and increase or decrease using the up and down indicators. Once
set an onboard super cagcitor will backup the time and date for several days (typicaiflfthe unit is powered off.

To return to the main menu touch the exit icon.

Temperature

Selecting this icodisplayshe temperature from the LM75 temperature sensor. To select between Celsius and
CFrKNBYKSAG Of AO1 GKS dthemaid MéndtGueh tie2xit Odal y 3Sd ¢ 2 NB G dzN

11/24/2015 Copyright €015 Future Designs, Inc Revision 3
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QEAG GKS a&! LIJA ¢ Ladzhy folidvding firégfamsere dvgilable ONB Sy
¢CKS F2ftft2¢6Ay 3 LINE I Qdmidnicadtidd ISk 82 2y RSNJ G KS &

Console

This option is only valid witkither the uEZGUEXP or uEZGUEXPDKattachedwith an active Ethernet

connection Select the icon to start a telnet serveronport 3.t y S (2 L2 NI Ho franyaPCKS dz
to access thestandardserial console over a telnet connection.

The following programs appeatizy’ R S N3efiirfg® & O2y Y

Brightness

Selecting the brightness icon shows a menu with color bars and a brightness adjustment slider.

Move the slider up or down to adjust the brightness. There is a check box in this menu that can turn the
screensaver demastration on or off. By default it is turned off. When enabled, the screensaver will dim the screen
and then display a moving UEZ logo icon all over the screen. When the screen is touched again, it will return back t
the current menu view.

Functional Testisa step by step test of the following parameters:
1 Speaker test
LCD color test
SDRAM size test
Temperature
EEPROM test
1 NOR Flash Memory test
Draw
A very simple art program is provided. Use the touch screen to draw lines in the box to the right. Clickatgron
allows the color to be changed between various options. Elie black to eraseSavestores the graphic image
as the file IMAGE.RAW time Micro SD card.oadrecalls the saved graphic image from the Micro SD card.

=A =4 =4 =4

emwWin Demo

If present, this runs a demonstration of various emWin graphical demos.
Seehttp://www.segger.com/emwin.htmfor more details.

This example is available here for reference
http://www.segger.com/emwinsamples.html

11/24/2015 Copyright €015 Future Designs, Inc Revision 3
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8. Setting up a Slideshow

The Slideshow demonstration loads and scrolls between imageglpmben aSD micro cardmages must be in 24

bit uncompressed Targa (.TGA) formAdobe Photoshop and many other graphics programs can save images in this
format. The images must b800x480and11.1%E c ®ia size and use the file namegv/SLIDExTGAwhere xx is 00

thru 99, (i.e. WWSLIDO1.tga, WSLIDO02.tga, etc)

LYIF3S& Ydzad 06S &dG2NBR Ay I RANBOG2NE dzyRSNI k{[L59{ @
T 2 NJvdtitlex<didectory® @ ¢ «ite>iF theSeixtRhown when selecting a slideshow. The fididectory>is
the subdirectory in which thelidesare found. The fielddirectory>must be 8 characters or less.

NOTE: Currently, the uEZ Gllbws selection ofthe top fourentrie2 ¥ a{ [ L59{ ®¢ - ¢ ¢

Place the pictures created above in the subdirectory listed id81dDES. T&flle. C2 NJ SE | Y WEZ&EE Sy (i NE
178870WVMUED | L ¢ LJdzil & uBZGUL788GOWYKES 2yTR & 2+ R4 (KS af ARSa 62+
WVSLID08.TGA) from therelgtory /SLIDES/UEZGUI.

The Slideshow demonstratiaiso allows for audio notes/narration to play back when a slide is shown.

To use this feature, create audio files for each slide that you wish to have narrated. The files sHzilobs&iz

mono WAV fiés. Place the files inside the same directory as the slideshow. Each slide should have a corresponding
WAV file with the exact same name. For example, for a slide named WVSLID03.TGA, the corresponding audio file wi
be named WVSLIDO3.WAMrringthe Autd f @ Y2 RSY (GKS [ dzRA2 gAft 0SS aeyoqQ
viewing time between transitions is controlled by the length of the audio clip for each slide.

9. Setting up a Video

WSTFSNJ (12 GKS Gdz9% +ARS2 |/ 2y @dvNdoXoppaybBotznR 8EZGH.2 NJ RS G| A f
The guide covers the video conversion process, as well as how to setup the video files on a microSD card for playbac
in the UEZ video player.

10. uEZ Doxygen online HTML documentation

> O®has builtin comment documentation that follows the Doxygen comment standard.

This standard allows for code comments and annotations to be written in a certain manner, and then compiled along
with source code into HTML documentation.

FDI provides the grcompiled HTML documentation at this liiktp://www.teamfdi.com/uez/docs/

Ly GKS dz9% &a2dNDOS O2RSI dadO%kdO %52E@FAESéE A& GKS YIA
recompiled, the newboxygen files will be found hereEXDoc4 Doxygen_Documentation.html

FDI will update the documentation roughly with each neW®&yelease or as new drivers are added to the system.

11/24/2015 Copyright €015 Future Designs, Inc Revision 3
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For more information, see the Doxygen webslhigp://www.doxygen.org/

11. uEZ Project Maker

FDI has provided a project maker to help create new projects for UEZGUI hardware.

¢KS LINP2SO0 YIF{SNI A& AyOfdzZRSR Ay GKS dz9% &2 dzZNOS O2RS
This project maker can create demo projects using a very simple emWin example GUI, along with some basic
peripheral functionality. The project maker greatly speeds up the development process for new applications.
Example projects are ready to be compiledigprogrammed onto uEZGUI hardware using the includadkl

debugger, with no extra project configuration necessary.

12. Software

> 9 Yakes its name from the Muses of Greek mythology. A Muse was a goddess who inspired the creation process
for the arts and sciences. Like its ancient Greek hamesakes>tBeYalhtform inspires rapid development by

supplying customers with an extensive library of open source software, drivers, and processor safiportier a

common framework> 9 ddvelopmentworksonti LINSYAAS 2F ¢ RSaA3dy 2y 0Ss NBdz
open source standard for embedded developers to build upon and supp&@tialfows companies to focus on

innovation and on their own valuadded applications while minimizing development tiarel maximizing software

reuse.

The diagram below shows a typical embedded application sta&kads three primary categories of components
that help simplify embedded application development:

1. Operating System ABPO%At)acti on Layer (eEZ
2. Subsystemd r i v e r®T CPd E P®U SeBE Z® Driveér)
3. Har dware Abstr a®HAL)on Layer (eEZ

Error! Objects cannot be created from editing field codes.

The selection of an RTOS can be one of the most daunting aspects of an embedded system developnre. ¥8/fth
the primary features of common multasking operating systems are abstracted, thus easing the transition to an
open source or lovecost RTOS. The 9 W@EAL provides applications access to the following features in-an OS
independent fashion:

w Preemptive multitasking w Queues
w Stack overflow detection w Semaphores (binary, counting, mutex)
w Unlimited number of tasks

The> 9 “%ub-system drivers utilize the OSAL functions to provide protected access to the processor peripherals. The

sub-system driver API functions are typically protocol layer interfaces (TCP/IP, USB, etc) designebtas| lsgbess
routines such as open, de, read, write, etc. where possible.

11/24/2015 Copyright €015 Future Designs, Inc Revision 3
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> 9 Ystideally suited for Embedded Systems with standard features such as:

1 Processor and Platform BSPs 1 TCP/IP stack

(Board Support Packages) USB Device/Host Libraries

Real Time Operating System (RTOS) Mass Storage Devices

Memory Management LCD Displays with Touch Screen
NAND/NOR Flash Input / Qutput Devices

SDRM and DDR Memory

1
1
1
1

T
)l
)l
T

13. Configuring Rowley CrossWorks CrossStudio for ARM®&lfork]

Flashing

1) {SS (KS R2°0&¥8¢ i NBdz9 &zh O1 a0 NIi DdzA RS¢ PsoddeRdsldl | A f a
and setup the Rowley CrossWorks compiler.
(http://www.teamfdi.com/uez/files/MA00015%20uEZ%20Software%20Quickstart%20Guide.pdf

2) Plug in the<Link device into the PC and install any drivers as direciéd. Seggerllink drivers can be found
at http://www.segger.com/cmsjlink-software.htmlwith additional information at
http://www.segger.com/cms/developmentools.html.

3) Pluginthed Ay 1 Qa W¢! D uEZGUoardat 23Mithiihe JTA® &iapter.

4) Selet Targetmenu and choos&argets The following list will appear to the right.

x
2] %% e[
USB CrossConnect for ARM
USB CrossConnect for ARM-RTCK
A Macraigor Wiggler (20 Pin)
A Macraigor Wiggler (14 Pin)
Olimex ARM-USB-OCD
Olimex ARM-USB-TINY
Amontec JTAGKey
xVerve Signalyzer
Luminary USB Debug
STRS-comStick
Segaer J-Link
& ARM Smulator

5) wh IKG  Of A 1A y@idselect BadEBNI W

11/24/2015 Copyright €015 Future Designs, Inc Revision 3
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72 41 [2]| & Seger J-Link Froperties

Current

E Device Type: <non

J-Link

[ Cument Speed:

23 DLL Compie Time: <non

8] DLL Version: 0

18] Fimware: <o

18] Fmware Version: 0

18] JLink DLL Fle: C./Program Fies/SEGGER/JLinkARM V372¢/JLink ARM dil
8] Speed: 1000

JTAG
(83 identfy Target: Yes

Loader

] Erase Al: No
& Erase All Timeout: 60.000 miliseconds

Target

[ Debug Intedface Type: ARMTIDI

183 Memory Access Timeout: 1,000 miliseconds
18] Processor Byte Order: Little

18 Processor Stop Timeout: 500 miliseconds

6) If programming a blankP@788part, select a Speed of 10 the part has already been programmed, select
a Speef 1000.

7) Go backtomenTargett YR &St SO0 o] RyYy&S0G {S3IaASNI W

8) Compile the application and press F5 to download and start debugging.

14. Configuring IAR EWARM . for JLink Flashing

The IAR tools do not require any special configuratioéofiguringthed Ay 1 (22 f & ® -LinRdll gawR I G S
2dza i y SSR {-Rink MHzYpdat&i Ardl Seek the IMR install you wish to update and click Ok.

2 SEGGER J-Link DLL Updater ¥4.34a E|

The following 3rd-party applications using JLinkaRM.dIl have been found:

18R Embedded ‘wiorkbench for ARM 5.10 [DLL V4. 34a in "C:YProgram FileshaR Sustemsh\Embedded Workbench B 0WAFRMbbin™)
1 14R Embedded Workbench for ARM 510 [DLL Y4344 in "C:\Pragram Files\AR Systems\Embedded \Warkbench 6.0_2\ARMYBIn"]

Select All Select Mone

Select the ones you would ke to replace by this version.
The previous version will be renamed and kept in the same folder, allowing manual “unda”.
f doubt, do not replace existing DLLIs).

“Y'ou can always perform this operation at a later time via start menu.

15. Configuing Keil uVison 4 for-lLink Flashing

To configure Keilise the following steps.
1. / £t A01 CflFaK FNBY GKS aSydz .FNJFyR asStSO0 /2y ¥FAdda
2. Click theUtilities Tab.
3. Inthe dropdown box for Use Target Driver for Flash Programming select the GRIFRTEHXNK/JTrace.

11/24/2015 Copyright €015 Future Designs, Inc Revision 3
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Options for DK-57VTS-LPC1788 Demo - Target ‘Flash' E\
Device | Target| Ouput | Listing| User | C/Ce+ | Asm | Linker | Debug Utities |
Configure Flash Menu Command
@ Use Target Diiver for Flash Programming
| Corter MR JLINKA-Trace | [ Betfings ¥ Update Target befors Debugging
It File: | e
" Use Estemal Tool for Flash Programming
Comrmand| [l
Algumenls.‘
-
0K | ol Defauls Help

4. Click the Debug tab and select th@me device for Use.

Options for DK-57VTS-LPC1788 Demo - Target ‘Flash® 5]
Device | Target| Duput| Lising | User | G/Cve | om | Linker Debug | Utites |
" Use Simulator Settings || & Use: [ComexM/R JLNKA-Trace =]  Settings
™ Limit Speed to Real-Time
¥ Load Application at Startup ¥ Fun to main() ¥ Load Application at Startup ™ Aun to mainl)
Iiizization File: Iriizization Fie
J A ALPCT 788 wboardWkeil_eamp J Edit
Restore Debug Session Setiings Restore Debug Session Seltings
W Breakpoints ¥ Taokex ¥ Breskpoints ¥ Tookex
W Watch Windows & Performance Anabzer % Wwatch Windaws
¥ Memary Display M Memory Display
CPU DLL: Parameter: Driver DLL: Parameter
SARMCMEDLL [MPU SARMCMZDLL [MPU
DislgDLL  Paramster DiskgDLL  Parameter
DARMPTDLL  [LPCT778 [TARMP1DLL  [¢LPCT770
oK. \ Cancel \ Dfaulte \ Help

16. Functional Test Software

TheFRunctional Test Software tests all thebasicfeatures of theuEZGUL78870WVMBAKIt as follows

FunctionalTestisa step by step test of the following parameters:

Accelerometerg Tests thepresence of the accelerometer.

EEPROM testThe EEPROM is tested for communication and integrity.

LCD color testRed, Green, and Blue are displayed in smooth bangserify the LCD lines
MicroSD¢ Looks for a Micro SD Card withthefild [ L59{ k{ [ L59{ ®¢ - ¢ ¢
NOR Flash Memory tesbasic test is performed to confirm read/write access.

RTQ; Sets the time and confirms the clock is running.

SDRAM size tesMemory is sized and a basic test is performed to confirm read/write access.
Speakerést- Tones are played and the User is asked to verify that they are heard.
Temperatureg the on board LM78 sensois tested to be in a range of ZD C.

= =4 =4 =4 =4 -4 A4 -8 4

A final report of PASS or FAIL is displayed along with a list of any Skipped and Failed items.

11/24/2015 Copyright €015 Future Designs, Inc
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17. Boad Layout

The following figures illustrate the layout of the various components oftiE2GUL78870WVMBA They are for

reference only and are subject to change.
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Figure2 ¢ UEZGUIL78870WVMBAComponentView

18. 1/O ConnectorDescriptions

J3-JTAG Connector

TheuEZGUL78870WVMBAuses a reduced size JTAG connector basedodal Header. This smaller
connector provides 100% of the functionality of the standarepB0JTAG connector, but utilizes 70% less
board space. Theonnector is a standard part available from most major vendors.

11/24/2015

Pin Number Description Pin Number Description
1 3.3V 2 T™MS
3 Ground 4 TCK
5 Ground 6 TDO
7 No Connect 8 TDI
9 No Connect 10 RESETN
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The connector part number BN: SAMTEC FFS05-01. Kits come with the SEGGERRK Lite Cortexm
shown below, and no adapter will be needed.

V¥Tref leeZ |[SWDIOSTMS
GMND Jeed | SWCLKSTCK
GMND |: Seeb |[SWOSTDO

--- 7 #8 |TDI
NC S e e 10 nRESET

Figure3 ¢ SEGGERLIink Lite CortexM 9-Pin JTAG with pinoutRev 2X+)

SEGGER and OLIMEX both provide adapters to convestitindard 206pin JTAG to the new ARMpgh JTAG.

The SEGGER adapter also allows for connecting TRST through the use of a solder bridge if needed. These
adapters have female pins, and are only compatible witipOJTAG units that have male pins. Bothhefse
adapters come with the required cable.

1 SEGGER@n adapter- http://www.segger.com/jlinkadapters.html#CM 9pin
1 OLIMEX 9in adapter- https://www.olimex.com/Products/ARM/JTAG/ARIAG0-10/

J12- Tag Connect

The uEZGHII78870WVMBAalso includes the ability to JTAG and program using theCbagec{TC2050
ARM2010ARM 20pin to TC2050 Adapter

Adapter:http://www.tag -connect.com/TC2058RM2010

Cablewith legs http://www.tag -connect.com/TC205(DC

Cablewith no legshttp://www.tag-connect.com/TC205(DCGNL

Holding clip for ndegs cable versiomnttp://www.tag-connect.com/TC205CLIP
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http://www.segger.com/jlink-adapters.html#CM_9pin
https://www.olimex.com/Products/ARM/JTAG/ARM-JTAG-20-10/
http://www.tag-connect.com/TC2050-ARM2010
http://www.tag-connect.com/TC2050-IDC
http://www.tag-connect.com/TC2050-IDC-NL
http://www.tag-connect.com/TC2050-CLIP
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Figure4 ¢ TagConnect JTAGdapter, cables, and pinout for 2pin TC2050
J2- MicroSDSocket

When connected to the USB Host port on a PC, the uEZIB8170WVMBA will appear as a USB Flash Drive
to the PC, allowing the user toad and write files directly to the MicroSD card. The unit uses a MicroSD
Socket for flexible mass storage capahility

Pin Number Description |
Micro SD DAT2
Micro SD DAT3
Micro SD CMD
3.3V
Micro SD SCLK
Ground

Micro SD DATO
Micro SDDAT1
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21 wbLbDY ¢KS YAONR{5 OFNR Ydzad 2y f &S ENBrYS20KSI R/ AdadYA y23
microSD socket. Improper forceful removal of the microSD card will result in permanent damage to the socket that
isnot covered under warrantyToA Y a SNIi G KS OF NRX 2dzad LdzaK AG Aydz2 (K¢

Start with the microSD card in this position relative Next gently insert the card partially into the socket.
02 GKS YAONR{5 at2d4d oA

Useyour figure to gently push the card into the At this point the microSD card is fully inserted. It shou
socket until it clicks. not fall out, even if the unit is shaken vigorously.

gt

|
‘. !‘>
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To remove the microSD card, press the card back into the societith f I y2 § KSNJ ¢ Of A 01 ¢ &2 dz
pressure on the card. At this point, the card should be partially ejected from the socket. Finally grab the card and
gently pull to remove it. See the following pictures for proper mieBD removal:

To renove the microSD card, gently push it into th At this point, the microSD card should partially stick ot
a201S8G F3FAy dzyGAf Ad |ofthe socket.

Carefully grab the edges or sides of the microSD | At this point the microSD card is fully removed from th
card and gentlyull it out. socket.
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