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1 Document Revision History

Revision Date Description

PA1 20160516 | Firstversion.

PA2 20160601 | Addednformation about suitable FPC.

PA3 20160924 | Added information that many of the FPC connectors have |
and bottom contacts.

PA4 20161205 | Added extra information about how not to connect the CON
Adapter and COM Carrier Board.
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2 Introduction

This document i s a QMVisdlay Adameint &omtahadwarel e scr i b
point of vielzmbedded Artists hisocreated a software framework for sirdpieerun

configuration of display and touch panel infErredisnother document that describe the

software side of adding a display with related touch panéhiati@ifeceommands in the

bootloader and Linux kereepresented in that document

TheCOM Display Adastenplifies the procesadufing alisplywith parallel BB interfacéo
aniMX Developer's. Kitere are many diffeiigid Developer'ssKior differeEBACOM boards,
and this document refers to all of these kits colléMixdheasloper'$sKi

Figurelillustrates how t8®M Display Adami@nnects betweaniMX Developer's #id a

display. THeOM Display Adapsdes the genericfiis parallel RGB display interface connector
from th€€OM Carrier Boattl creates specific displayembors for a large number of displays.
Backlight driver and a resistive touch panel controller is also included on the board.

COM Display Display
Adapter (with parallel RGB interfa

IMX Developer's |
(with COM Carrier Boa

ParalleRGB Display Interfs
50pos FP@eneric connect
interface

Contains specific display
connectors. Backlight drivern

resistive touch panel contro

Specific display with back
and resistive or capacitivd

touch panel.

Figurel d COM Display Adapter Board with COM Carrier Board and Display

TheCOM Display Adapgeneant to be a reference dedigninterfacing a display with parallel
RGB interface to EACOM boardgpitally used the proaffconcept and prototppeseof a
projectwherthe hardware is based oiMPeDeveloper'd. K

When the final hardware is designed (i.e., a customer specific carrier board) diff€¥&M parts of the
Display Adapian be incorporated into this hardware.

Additional documentattiat can be relevant are:
T Adding
1 TheGetting Starteldcument for thdX Developer's ¥t are using.
1 COM Carrier Board Datasheet
1 EACOM Board Specification

Di splays to i MX Developerdés Kits
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2.1 Features
The features of B®M Display Adaftes;

1 Display Interfaces

- 4 different 4@bs FPC connectors for a variety obodr@and 24itparallel RGB
display interfaces

- Connects to COM Carrier Board, repd3, @@play expansion connector
- Connects to COM Carrier Board, rev A, 40 pos diaplay erpaector via adapter
Connectors to different capacitive contrellgmsarted displays (with 12C interfaces)
Onboard resistive touch panel controller, AR1021 from Microchip
White LED Backlight Driver with manual and software adjustabiEcfunrent: 20
- Optional external +5V supply voltage feed to backlight supply input
1 Dimensions
- 165 x 104.3 mm (same size and hole pafi& &sarrier Bopard
- 145 x 73 mm (after removing-bfepirts)
1 Poweringia 5pos generic display interface connector foapti@arrier Board
- +3.3V for logic
- +5V for backlight
1 Other
- Proper ESprotection douch panel interfaces
- 1SO 9001:2008 / 1ISO 14001:2004 produced

- Production and shipping compensated for carbon dioxide emission

2.2 ESD Precaution

Please note that tb®&M Display Adamteme without any case/box and 2"
components are expdeedinger touchieand therefore extra attention nr
be paid to ESD (electrostatic discharge) precaution. Only qualified p
shall handle the product.

Make it a habit always to first touchghaind connector (TPfby a few \
seconds with both nas before touching any other parts of the boards

That way, you will have the same potential as the board and therefoie irnmze

the risk for ESD.

In general touch as little as possible on the boards in order to minimize the risk of ESD damage.
Note thaEmbedded Artists does not replace boards that have been damaged by ESD.

2.3 Warranty Hints and General Handling Care

Handle thEOM Display Adapth care. The board is not mounted in a protective case/box and is
not designed for rough physical handlingu@lified personnel shall handle the product.
Connectors can wear out after excessive use.

Copyright 26© Embedded Artists AB Rev,
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When working with displaysptl exercise excessive pressure on the LCD glass area. That will
damage the display. Also, do not apply pressure on the dlexneatileg the LCD/touch screen.
These are relatively sensitive and can be damaged if too much pressure is applied to them.

Embedded Artists products are subject to man
handled with adequate care andrcanti in accordance to this manual.

For exact details about warranty, please (&andtzd Terms and Conditioasment that can be
found atttp://www.embeddedartists.com/shop/

The warranty does not cover defects caused by improper or inatlatipatenasmtenance or

handling by the user, unauthorized modification or misuse, operation outside the specification a nor
compliance of this manual and related documents. In case of doubt, please contact Embedded Arti
prior to intended activity.

Nae that Embedded Artists does not replace bdhatisas been improperly handled. Also
note that the warranty does also not cover any defects or damages of other equipment
connected to the Embedded Artists product, faulty or not.

2.4 CE Assessment
TheCOM Bplay Adaptesr CE marked. See sepat&@®eclaration of Confodoityment.

TheCOM Display Adajigesi class A product. In a domestic environment this product may cause
radio interference in which case the user may be required to take adegquate measur

EMC emission test has been performe€Qihgisplay Adaptgrether with 84X Developer's

Kit Standard interfaces like Ethernet, USB, serial have been in use. General expansion connectors
where internal signals are made available (for exeasglar pins) have been left unconnected.
Connecting other devices to the product via the general expansion connectors may alter EMC
emi ssion. It is the userds responsibility to
connecting othdisplaysinddevices to thmard

Copyright 26© Embedded Artists AB Rev,
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3 Board Overview

The board consists of several parts that can be fakeafistrates the different parts.

The board 65 x 104.3 mimsize, which is $a@me size and églattern aheCOM Carrier
BoardThis simplifies the mechanical mounting of the boarthducdedreler th€OM Carrier
Board Ater removirtge foubrealoff partalong the right, left and bottom edgésgise
below) the board size is redudetbto 73 mm

Severatlisplay
interface connecto

Extension adapt
for8-pos, 0.5mm
pitch FPC

Extension adapt , %
for pos,Imm i " | oil

pitch FPC

Adapter board; frorpé8 50pos connector t{ | 50pos connector t{ | Optional breaiff
connector &OM Carrier Boar| | COM Carrier Boar{ | COM Carrier Boar( | parts §ameon
rev Ato 5@pos connector (on bottom side) opposite sidd pch

On thédeft(seeFigure) there are three sjgbreakbff parts

1 Adapter boatdat is needed when u§i@M Carrier Boarelv AThat board has apt®
connector for the generic parallel RGB display interface connector. This adapter board
converts the 4@s connector@®M Carrier Boarelv Aoards to tf#pos connector
of rev B boards.

1 Extension adapter f@o8, 0.5mm pitch FD some displays the FPC to the touch panel
controller is not possible to access directly to J12. For these displays an extension FPC cab
is needed and thisemsion adapter solves the problem of connecting the extension FPC
cable with the display FPC.

1 Extension adapter f@o8§,Imm pitch FROnN some displays the FPC to the touch panel
controller is not possible to access directly to J13 or J14. dppaykese aitension
FPC cable is needed and this extension adapter solves the problem of connecting the
extension FPC cable with the display FPC.

Copyright 26© Embedded Artists AB Rev,
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3.1 Connector to COM Cariigoard

TheCOM Display Adapitas been designed for maximum flexibility. Therefare two pos
connectors to the generic parallel display interface conn€@ivi @Pettnieer Boabepending

on how th€OM Displaydapteis turned in relation toGM Carrier Bodddor J2 shall be used.
There are many different waysuat the boards and display togathseen ifigure3 and

Figuret.

Configuratiortla

ETI:| Top side
[ 4 caou carrier Board |

[ v COMDisplay Adapter] |
|_|Top side 11—

Configuratiort1b

[ETH Top side

| 4 coMcarrierBoard |
ﬁ Top sicl_l
COMDisplay Adaptedd ]

Configuratior2a

ETI:| Top side

[ 4 COM Carrier Board
1 2

|

=
|_| Topsic|_|

COMDisplay Adaptelr

Configuratior2b

ETI:| Top side
[ 4 coMcarrierBoard |

| | Top side |
[ 4 cowpisplay Adapter] |
Jz

Figure4 0 COM Carrier Board, rev B Connected to i€y Adapter Board?2
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It is important to align the two boards along the shastitbdsgteated in the two pictures above.
The picture below illustrated\i@#o do. Connecting the boards unalibkedamage the
boards.

Incorrect onnection!

Figure50 COM Carrier Board, rev B Incorrectly Connected t®{SEy Adapter Board

Figuresillustrates how the brefilkadapter board is used to conneCOiwl &arrier Boarev A.

Figure6 0 COM Carrier Board, rev A Connect&ibDisplay Adapter Boagrdl

Note that th@n numbering on J1 and J2 ddQ: Display Adapter PA3 can be confusing.
The 50 pos FPC shall be connected straight between the boards.Q@3/ @artienBoald
shall be connected to J1/J2, pin 50

Copyright 26© Embedded Artists AB Rev,



COM Display Adaptddser's Guide Pagell

3.2 Flat Flex Cables (FFCs)

Flat flex cables (FFCs) is a commodity part and can be bought from many different sources. Below
just three examples of cables that have been tested. These examples cables can be used as refere
to find other cables. 100isrargood length for the 50 position cable V@@ tBéesplay Adapter

is mounted under @@M Carrier Board

1 50 pos, 0.5 mm pitch, 101 mm (4 inch) lon@15R66054 DigikeywWM11538ID
1 40 pos, 0.5 mm pitch, 101 mm (4 inch) lon@15R86R043DigikeywWWM10534ID
1 8 pos, 0.5 mm pitch, 203 mm (8 inch) lon§1BRHE008DigikeyWM1149ND
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3.3 Mounting of COM Display Adapter@@i CarrieBoard

There are multiple optlans to mount everything together. The four config&igtiogs in
illustrates how the LCD can be mounted in relation to the four mounting@ptibGafviethe
BoarchndCOM Display Adapter

[ETH Top side
[ 4 caovCarrierBoard |
&‘ | | \| | Configuration #l

v COMDisplay Adapter) |

|
LCD | _4{ Top side n—

Mounting Plate

ETI:| Top side
[ 4 coM carrierBoard |

| G Topsid] Configuration b
|_| COMDisplay Adapterd |

Mounting Plate \_ |
| LCD

\V

This mouimyg configuratiorused by
Embedded Artists' demonstrator pl

ETH Top side
| 4 coM cCarrier Board | . _
| | J,(\J | | Configuration 2a
£
I COMDisplay Adapt
| | Top sic LCD |
Mounting Plate |
ETI:| Top side
[ 4 coM carrierBoard |
| Top side ——|| Configuration2b
| 4 cowmpisplay Adapter] |
| | Jz
Mounting Plate
LCD |~

\V4

Figure7 8 COM Carrier Board, COMplay AdapteandLCD Mounting Options
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4 Display Interfaces

There are four different display interface connectors for displays with paralleTBGB interface.
support a variatiydifferent displays, there are also five different connectors to resistive and

capacitive touch panel interfeipge8illustrates the location of all connectors.

J8: Resistive touc
panel interface
Pos 41: left to righ

J5: Resistive touch
panel interface
Pos 41.: left to right

J12: Capacitive tou
panel interface
Pos 8L: left to right

J13: Capacitive tou
panel interface
Pos 6L: lefto right

OL.r #L.D = Tl o
= oo g o J14: Capacitive toug. .oms H[I[II]I]I]I]” J6: Display connector
e panel interface . Pos 4€L: left to right
Pos 6l: left to right
53 us o i = ]
EE E EN‘ o2 [l[l[l[l[”] d+h J‘-ﬂlllllllllllllIIIIIIIIIIIIIIII'IIIIIIIIFIIIIIIIIIII“L|
:ﬁ % E E T ‘:‘ 3 l—“ﬂ|m|||n|||n||m||nm|n|||n|||n|||m|1 = ¥ P PR S I
U:ﬁ'—ag-—-g ﬁ‘ - ° - '_‘—:'
s ui .. | J15: Display connect s J4: Display connectorE_
00049 Pos 4d.: left to right ! ||m|||n|||u||m||un||u|||u|||U|||m|1"E| Pos 4dL.: left to right |5
. = gHE =0uo0 |
J16 Dlsplay ConneCt s IIIIIIIIIIIIIIIIIIIIIIII'IIIIIIIIIIIIIIIIIIIIIIII‘"-I Ec}; _E §° i
Pos 46 left to right e o %o s
: 2 || 2D O
DI . ;Djae_s =] ‘2
c1o[h |E| =ﬁ="‘ zﬂ y‘; gglo
= * EE'EE Doy . |38|
o N uT Ql?ii: g:ljﬁ% 218 i
b bl O L 7§§ E 'U_E'%Mﬂss 4
Lll ] E 3 E =) ﬂ} -w

The four display interfaresavailable at the connectors listed below. These cuppect@s
large number of displdiatethat these FPC connectors have both top and bottom contacts.

There is a 40 pos interfaaeisbommonly supportday many LCD manufacturers.

J6
It supports both 18 and 24 color depth.

J15 TheUnified TFT interfaé®@m EDT (Emerging Display Technologies) is a connector
standard that is supported by many displays from 3.5 to 7 indbitirotozelelfth
is supported.

J4 Supports Uit color depth and is common for samehlZADs.

J16  Supports Hgit color depth and is commaorfte 7.0 inch LCiosm U.R.T.

The table below listenedisplays that are compatible with the four confiesterare many
more compatible displays.
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Display Size in inches
Display Resolution
Touch Panel Interface
Connector

Backlight Current, OVI

Manufacturer
Display Interface
Connector

Touch Panel
Part Number

4.3 480x 272 Resistive Rogin RX043/8207T J6 40mAZ0V
4.3 480x272 - NewHaver NHDB4.3480272ERTXL# J6 - 40mA/25V
4.3 480 x 272 Resistive NewHaver NHD4.3480272ERTXL#A J6 - 40mA/25V
4.3 480x 272 Capacitive NewHaver NHD4.3480272ERTXL{TP  J6 J13  40mA/25V
43 480x272 - NewHaver NHD4.3-480272ERASXN# J6 - 40mA/30V
4.3 480x 272 Resistive NewHaver NHDB4.3480272ERSXNA J6 - 40mA/30V
4.3 480x 272 Capacitive NewHaver NHD4.3480272ERASXN#£TP J6 J13  40mA/30V
4.3 480x272 - NewHaver NHDB4.3480272ERSXV# J6 - 40mA/30V
4.3 48072 Resistive NewHaver NHD4.3480272ERASXVA J6 - 40mA/30V
4.3 480x 272 Capacitive NewHaver NHD4.3480272ERSXVH.TP  J6 J13  40mA/30V
4.3 480x272 - EDT ET043080DM6 J15 - N/A
4.3 480x 272 Resistive EDT ET043080DH6 J15 - N/A
4.3 480x 272 Capacite URT UMSHB864MELOT J6 J12  40mA/20V
5.0 800x480 Resistive Rogin RX050A5T J6 - 40mA25vV
5.0 800x480 Capacitive URT UMSHFB837MBIT J6 J12  Use J17,
120mA/16V
50 800x480 - NewHaver NHD5.6800480THATXL# J6 - 60mMA/26V
5.0 800x480 Resistive NewHaver NHD5.0800480TATXLA J6 - 60mA/26V
5.0 800x480 Capacitive NewHaver NHDB5.0800480TRATXLALTP  J6 J13  60mA/26V
5.0 800x480 - EDT ET050080DM6 Ji5 - N/A
5.0 800x480 Resistive EDT ETO50080DH6 J15 - N/A
7.0 800x480 - NewHaver NHD7.08M480ERATXL# J6 - 60mA/20V
7.0 800x480 Resistive NewHaver NHDB7.0800480ERTXLA J6 - 60mA/20V
7.0 800x480 Capacitive NewHaver NHD7.0800480ERTXL{LTP  J6 Ji4 60mA/20V
7.0 800x480 - NewHaver NHDB7.6800480ERTXV# J6 - 160mA0V
7.0 800x480 Resistive NewHaver NHDB7.0800480ERTXVA J6 - 160mA/20
7.0 800x480 Capacitive NewHaver NHDG7.0800480ERTXV#TP  J6 Ji 160mA/20
7.0 800x480 - EDT ET070080DM6 Ji5 - N/A
7.0 800x480 Resistive EDT ET070080DH6 Ji5 - N/A
7.0 800x480 Resistie Innolux ATO70TN83 J4 J5 N/A
7.0 800x480 Capacitive URT UMSHFB596ME30T J16 J12  Usell7
210mA/16V
7.0 800x480 Capacitive URT UMSHB596 ME33T J16 J12  Use J17,
210mA/16V
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4.1 Things to Note

It is very important to connect to displays to connéctetfsglagonnector and also to turn the
flex cable from the LCD correctly. Displays aG@tt isplay Adafiteard caeasily be
damagéd by turning the flex cable the wrong way or in the wrong connector.

The following pictures illustnatedisphysaretypically connectéfidhe COM Display Adapter is
placed with component side up, the depdagewn

This display use Which
has a common pinning u
by many displays.

Figure9 0 ExampleDisplay#1 Connected

Copyright 26© Embedded Artists AB Rev
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This display use thpd®

expansion adapter since
capacitive tieh panel FPC
cannot be directly
] connected to J12.

This display use J17 for
backlight

This display use J16, wh
has a pinning used by m:
7 inch displays that has @
board backlight driver.

Figurel0d Example Display #2 Connected

This display use J
for the capacitive
touch panel FPC

This display use J6, whic
has a common pinning u
by many displays.
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Figurel1d Example Display #3 Connected

This display use J
for the capdaive
touch panel FPC

This display use J6, whic
has a common pinning u
by many displays.

Figurel2d Example Display #4 Connected
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