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gen4 LCD CAPES8eagleBone Black

1. Description

The gend .CBCAPE range is specificallgsigned for Anopéhy Ros€e€e [/ 5 /1t9 2LIA:
GKS .SI3tsS .2yS .t 01F o. BEJG FR. AINR GARISG] | ndoé X
pdne 2N Tdné€ LINA Y NE R)\aLJtAII G )\fNr-] éJfKSS Ay ?29@ Bé%\]lflaslgu Wq

0
interaction and information display. N5/ WD oS L OAGES mte® dzo |

EE/ ¢0 m2RzZOK2mpI/9MHEN 6 KSNB
Ad noX pn FYR Tno

Available in both Resistive Touch (GENMCAPEXT),
Capacitive Touch (GEMDCAP&XCTCLB and non

touch (GEN4DCAPEX) via special requesthe non AnynEnTH wib @ @4Cdzil A[2/y5 BIA & LIt |
touch version may be subject to MOQ. ynnEnyn wShgFRdti€ey[/ 5 5Aall
(xx refers to 43, 50 and 70 accordingly) AT 2ULGA2y It LIdzAK odziG2ya OA

F @ AflrofS 2 N.BIszauZ Syt
Thegen44DCAPE isot compatible with the previous Y J Y

: 5h2bX 9b¢9wz w9{9¢ I|yR th
Beagle Bone (Beagle Bone White), and can only be CKAA LIzaK odziti2zy 02+ NR A&
used with the Beagle Bone Black. FYR FARS Yi2 2 NRSND
The gen44DCAPE features an -oard Microchip Aggtwha /!t9 L5 asStsSOlirazy o
AR1021 resistive touch controller (Resistive Touch & 1 E noanYY a2 dzy G A Y62 dzQRf S &/ R |
version only), which talks to the BBB over 12C. This wSaAadrgos ¢2dz0K Y2RdzA S$45
enables a robust and reliable resistive touch platform, J LI OAGADOS ¢2dz0K Y2RSt @

compared to prewousgen4-4DCAPE models which
dASR GKS ...Qa Fyltz23 AyLBWEE{ skKXBK/ % SINBY LIINRH Wl & 2
external noise and open source software. The
Capacitive Touch version utlises a Focaltech
capacitive touch controller, which also communicates
over 12C.

The Beagle Bone Black connecisectly on to an
adaptor CAPE, which then connects to the display
module using a 30 way FFC ribbon cable, enabling
multiple mounting options. Everything the LCD CAPE
requires such as power and display signals are
provided from the BBB directly, via the Adar and
FFC ribbon cable.

The gen4 LCD CAPE features an optional push buttons DObm% !t 9 ! RILJG2NJ
connector, providing capability for an external button

board. Please contact Sales regarding this item, it is a ~
speciaforder item only.

Mounting of the 4ADCAPE is achievedhtie 4x 4mm
mounting holes present on the Display Module
(Resistive and Nemouch), enabling standard screws
to fasten the GEN4 4DCAPE as required, or via the )
adhesive supplies on the Cover Lens Bezel which is
part of the Capacitive Touch version.

DObm3 ! tn®w&aAaiArgdsS ¢2dz=OK 5

b2GB0OMMKS SI3tSo2ySsx . SFK3ftSo62vS e R IRV - S
.S+ 3t S02FNR NBYFAya (KS LINELISH ZySo2NHO®
lff NBFSNByOSa (G2 (GKS g2NRa . ¢ 3t S62yS
P01z . SH3IES62FNR FNB tAO0OSya NEI GA@GS
I 2YY2ya ! &ENNBdzh K2y S odn A0Sy

D
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gen4 LCD CAPES8eagleBone Black

3. Getting Started G210 ABEIRE L2 02t MRE
NBaz2f RSNBR® 065Aa0dzaaSR ¥ dz
7. hyOSSNR A& O2yySOGSRI az2yY¢
R)\éLJfleSRSyfeﬁ//uﬁtmssﬂ Y2YSyi
FFGSNI AG KFHa adlrNISR G2 o
. . L L 6 SKIHZS RAFFSNBYGfe yR NI
¢KS HSGEHBHh@9 | NE RSaAIYySR 02 Q;ZN}Q][Y Sih i K Iué(§N3:p L G A3 NBO
5S0Aby hLISNYGAYy3 {eadSy adzl ?t@es)FQHI\ERNJNUKUS K 1R Boking 39 Gl
L tFO1® LG O2dAf R K26SOSNI 0SS t RERJSRRIRPI a2\ SFHO 2VIKSE NI ¢
RAAGUNROdzUAZYa 0€ UKS | aSNWP RAZGNROGdziA2ya Y& LINRYLI
. . o . BKAE S 20 KSNH Yl & LIN
¢ KS WSI]dZ?xN.BYS)/E]é '+'2[\IJ dzz}tS I NtI:‘{YégN‘prgKAt ' 3862 NRD
f D9bn [/5 /IS b !'RFLI2NI b CcC/ /Io6fS
1T .8r32¢gS 101 6...0 @AGK ada (08NS RME GNR oMz A AG = OK !
f2FRSR 2F¥ GKS ... 608 NYzyyAy3a il
T px 5/ {dzZllLX & adzAdl ot S F2NO2KFINHSRNAYS t.y2yS . t1 0O
odé)\ya 5/ WFO{10X NBO2YYSYRSR H! X pzo
¢ ! {defdza Aad NBO2YYSYRSR ®B28p | OOdzNF GS (2 dzOKX
K26SOSNI Aa y2i0G NBI dzAa NBR®  /opt/scripts/tools/version.sh |
grep bootloader
CKBSNERAZ2Y 2F (KS 0220f 2 R
Saal/ észth“z 0SS ftFGSNI (KL
. 2{5 022Gf 21 RSNJ Ydza i
EE§ T;gz/;tagﬁyrzﬂmmLSLmattNdezANBF gé{z yA)queSl\lJ%éal\B]/'-FENJuKS
LINR LIS NI &
1. / 2y ySABwhibk/S1tRF LIG 2N G2
2yS . tLOl BKAES G(KS .SIEI'%q%“ka? ?%A'Wa’fsre@"ete"ers nof u
- rom MC;‘orexa ple |scle r&€ out
L2 6 SNER® esfirst.1QMb of drive:
2. 12yy$00 GKS on BEWECCE 90! o Pedirst1gMb ofghe
I RI LG 2 NE JISWRD /G!BtAA KB 8 d ¢ K s$su%1 dd it=/dev/zero
’?I'é CC/ O2YyRISN2 MIW”E' _of= /dev/mmchlkl bs=1M count=10 .
GKS o0fdz2S &AGAFFSYSNI 2y GKS CC/ OFofS akK2dzZ R 0S5
LAt Ayad GKS t/.x sAUK 0KSy NS Y bda kNG 2 o8 ndl s ORA G w
FFLOAy3S dllst NRo L SFag 4SS1 adddlg NI _F NEY u

3. LT dzaAy3 gAGK 2GKSNI Ol LJS|aa;T?2y'O;\e2lp§\|§ 6 & PK SYRUINB el
ISWib/ 1A® y20 ORYTIBMABA ViR ibnke

2uKSNJAOI LIS AyaulffSRdJ
4. 9y adzNb uAK,S ,99t2v\yhatE|F$$n aqﬂ)\uElCéKQR X FOS G2 ad0Fr NI T2NJ
n5/!A7\t59~éSUA az | RAT?SN‘BVN{SEIQSI\IERVXW%I lu@(SUZ I-)/féyﬁ S NR 2

20KSNJ OF LIsae . Aﬂzﬂ@oSIHtSoleR¢2NB
5. 9y adz2NBE &2dz2NJ . SFH3tS . 2yS tT1F Ol Aa t2FRSR @gAGK |

A dZA LAY dzE  RA&GNRO dz"\'ﬁ‘ls‘?\/\/gb5|t5’cf%t%|lgt'ﬁe lafed fwn%rg |-n1é19é'37f 0theS
gAUK 05 35@“’5“'8@ 5S0ALY  AmsnuMeagleboard.org/latesimages 5
Ri\auNJ\odzuixzy' KALJLJ}\y'EI gAUK OdZNNByu . .. 021 NRa

262 Iy R Oby 0S AG®ULEFL 8SRAdhSderdik tﬁ)\ﬁ M‘Jget started Wlth the
auNJ\odzu)\Z)f e2dz g AaKkK u2tt ﬁe%leéo%rdé/ Bitinds gty I2 y n5
BB / Gt 90 @ RSTIdztuZ ]

TAtSa Oly #&S2 Gﬂm‘]SFBrzsupﬂnJFt l%ba?dﬁg tH\éBA,jlﬂ(:éA%ﬁrd\[/t/are itself,
th3se please to the 4D Systems webhsite apd either,
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gen4 LCD CAPES8eagleBone Black

It is possible to change the backlight brightness as the
backlight is PWM controlled

Please note, these instructions may become obsolete
as new versions of Debian are released, or if different
distributions are used.

One method is to SSH into the Beaglebone Black from
your PC, and set the backlight value that way. Note this
does not persist over restarts, so this would need to
be entered into a startup script if the setting is
required to be set each startup.

At the ommand prompt, type the following:

# sudo su
# cd /sys/class/backlight/backlight
# echo 50 > brightness

Where 50 represents 50%, this can be changed to any
number from 0 to 100 as required.

The exact path may vary with distributions, so check
the /sysiclass/backlight path to see what backlight file
exists

When a distribution is used for the first time with a

3 Syfirb / |, dfteh a LCD calibration application will

start automatically. However, depending on the

distribution in use, this may or may not happen. Some
distributions may not even come with a calibration

application loaded.

For ones that do have the calibratiomggram loaded

by default, and if the calibration is input incorrectly
and it is required to be set again, it can be generally be
A0FNISR FNRY (KS W{ilINIQ

Note, this may change as newer distributions become
available, or if different distributions arused, so
these instructions may become obsolete or
inaccurate.

4. EEPROM Details
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5. Hardware Drivers

The 3 Svarb / ! feafires the AR1021 resistive
touch IC, made by Microchip, and a driver is supplied
for this by 4D Systems for use with Linux systems such
as Debian. Communications to the AR1021 are via I12C,
specifically utilising the 12C #1 channel on the BBB.
Please réer to the Schematic Diagram for more
information about its connections.

The 3 S ¥DCAPE also features the TI TPS61165
backlight drive IC, which implements a-wire
communications protocol between the BBB and the
Driver IC, enabling software commands te bent
from the BBB rather than PWM signals, to vary the
backlight brightness. This results in lower noise and a
more stable backlight system. A Driver for this is
supplied by 4D Systems for use with Linux system such
as Debian.

The Capacitive Touch vessi of the 3 S #DICAPE
features a Focaltech Capacitive Touch controller built
into the display. This communicates to the BBB using
the 12C #1 channel. A Driver for this is supplied by 4D
Systems for use with Linux system such as Debian.

6. DisplayPrecautions

AAvoid having to display the same image/object on
Yirve Ys&#é@n for lengthy periods of time. This will cause
a burnin which is a common problem with all types of
display technologies. Blank the screen after a while or
dim it very low by adjusting theontrast. Better still;

implement a screen saver feature.

A Moisture and water can damage the display.
Moisture on the surface of a powered display will
cause the electrodes to corrode. Wipe off any

moisture gently oy let the display dry before usage.
HoCRIRAenty o fetihe, display dry ¢

Rpitt o firfdpait oil i faRcart eadiyYstad
fSL?Dr:‘!;cBoof @:@?spgﬁo(;gnﬂy \;a\ln:"p@o?f '?:Hy%:t%ns Wi?h t

soft lintfree cloth.

gen44DCAPE Range
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gen4 LCD CAPES8eagleBone Black

AThe performance of the display will degrade under power management IC, which then is supplied ba t
high temperature and humidity. Avoid such conditions SYS 5V bus.
when storing.
It has been designed this way by default as the SYS_5V
ADo not tamper with the display flex cable that is system has finite capabilities, and depending what
connected to the control board. This may affect the else the BBB is doing and what othél S yf n
connection between the display and the driving CAPES/Devices are connected, there may not be
circuitry and cause failure. Under no circumstances  sufficient power left to supply thgen44DCARE Also,
should the display flex be disconnected from the PCB  if a SB (Super Bright) version of then44DCAPES
and power applied to the PCB, as this could result in  used, it is very likely the USB power management
instant failure of the CAPE. system would not supply enough power even if
nothing else was connected. It however is possible to
ADisplays are susceptible to mechanical shock and any  modify the gen44DCAPRdaptor board to usete
force exerted on the module may result in deformed SYS_5V bus, if required.
zebra stripes, a cracked display cell and broken
backlight On the top of thegen44DCAPRdaptor is a Solder
Jumper, which has 3 pads. By default, there is a track
AAlways use the mounting holes (where applicable) on connecting the centre pad to the side marked
the module to mount the display. VDD_5V. If SYS_5V is required instead, then this
VDD_5V track must be cut eten these 2 pads, and

7. Optional Button Board a solder blob be added instead between the centre

pad and the pad marked SYS_5V. DO NOT have both

¢KB3SYWMB/ ! t9 KFa GKS 2LIGA?2 y:gesgon ec; mt: the cegtie pad g4 ppcg. else your

odzitizy o021 NRXZ FT2NJ I OGAz2ya LJZ R2gys> fSTUX NG
S Ylf S NI NB U dzNy > LIZNGSjNPA SR M%asl%{maf? IJHYer, aasolderlng iron and solder are

| &5 N» required ideally for this modification.

bt u SN‘VI'A@}‘ oSt ez Lye YEYSYUI caré‘]ﬁﬁ%rﬁd Qﬁfé'rh dichtiort és}c;mrgnA
FddGl OKSR:E a GkKSe& | NB )\YLC]rﬁS i (&f’ S |
Dt Lh FyR Db5 (2 F2N¥ G(KS fél@u“ ak| rﬂo?j.fm&%?; ySouRzy o
n5 {&adiSya LINRPGARSa | ()duu y 0S dzaSR
AF NBIdZANBRIRI R HBAWEALSER

2FFSNBR La LINI 2F (GKS Y2RY DlsplayModuIe Part Numbers

B

¢ KBSyirb / !otdali G2 YA @ 21 NRY | £ £t fhe follwlirig K a Breakdown on the part numbers and
27
I e

NE & T Y2YSyll NB Lldza K 0 dahdt hef eady GKS FNBYGs FyR |
Mn ¢gle& CC/ O2yySOmkRd) REaaaySR T2NJ I wmn

OlotS G2 FadrOK G023 SkiS (ekafle: 02y y SO

ns5/ Nt LIJG2NJ 621 NR® gen44DCAPEOCTSB

¢KS mn g1 & CC/ IC3HBEOLNR2NAE GeuNI {g&nd Display Range
Ldzii G2y .2|NR FNB . 20G02Y 4DeAPEl ODigplay Fdmilyy Ay 3 G KS
GSNX¥AYyLta ySSR G2 0S5 G26WONR&BAGKSE 8 /aml St pBR 0HKSE
AUATFSYSNI ySSRa (2 0SS 7Tl Oiary 3 -miekidive NdRéh. 02 LJLI2aAdS G2 (K
YIAYy on g2 LCKE ROFDLEASH &0 ® CT - Capacitive Touch (with CLB)

SB - Super Bright Display

8. Power Soure :

Thed S yen44DCAPRower source comes from the
BBB, via th& S ¥ CAPE Adaptor board which plugs

For part numbers which do not include T of,C
these are nortouch variants.

Cover Lens Bezels (CLB) are glass fronts for the
display module with overhanging edges, which

on top of the BBB itself. allow the display module to be mounted directly
) into a panel using special adhesive on the

The Adaptor board taps into the VDD_5V bus power overhanging glass. These are availabter

on the BBB, which is connected to the DC Barrel Jack Capacitive Touch only.

on the BBBIt will not receive power when the BBB is
powered from USBas the USB power goes via the BBB

gen44DCAPE Range Page7 of 25 www.4dsystems.com.au



gen4 LCD CAPES8eagleBone Black

10. CoverlLens Bezet Tape Spec

The perimeter of the CLB display modules features
doublesided adhesive tape, designed to stick directly
onto a panel, enclosure, box etc without the need for

any mounting screws or hardware.

Thetape used is 3M 9495LE tape, which uses the-well
known and strong 3M 300LSE adhesive.

The doublesided adhesive has a thickness of 0.17mm
once the backing has been removed.

More information on this adhesive can be found on
the 3M website.
http://multimedia.3m.com/mws/media/7716830/3
mtm-double-coatedtapes9474le9495le.pdf
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gen4 LCD CAPES8eagleBone Black

11. Standard FF&pecifications

Between thegen44DCAPRdaptor and the gen€CAPE Display Module, the following FFC cable is supplied:

30 Pin Flexible Flat Cable, 150mm Long, 0.5mm (0.02") pitch
Cable Type: AWM 20624 80C 60V-YW

Heat Resistance 80 Degrees Celsius

Connections on the opposite sid¢ each end (Type B)

Between the gen4iDCAPHAdaptor and the gend DCAPE Button Board (when purchased via Sales Dept), the
following FFC cable is supplied:

10 Pin Flexible Flat Cable, 150mm Long, 0.5mm (0.02") pitch
Cable Type: AWM 20624 80C 60V-YW

Heat Resistance 80 Degrees Celsius

Connections on the opposite side at each end (Type B)

12. Software / Driver Disclaimer

4D Systems has developed tljsn44DCAPEor the Beaglebone Black. 4D Systems does NOT support any
software associated with the BBBélf, as 4D Systems is not involved with the development or support of the
BBB Operating Systems. It is up to the user to determine which distributions are used on the BBB, and therefore
which are compatible with this CAPE. 4D Systems will supply theesoade for thegen44DCAPEwhich is
installed on the Debian Distribution for the BBB by default, however the source can be used if Users wish to use
another operating system. It will however be up to the User to get this operational. Assistance carvidegbro

on our Forumhttp://forum.4dsystems.com.au

4D Systems is not responsible for issues regarding software or drivers associated with the BBB and the
compatibility with this product. Community software mport is available via resources at
www.beaglebone.org/discuss

gen44DCAPE Range Page9 of 25 www.4dsystems.com.au
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13. Schematic Diagram (4D CAPE)

1 ‘ 2 ‘ 3 4 5 6 7 8
BACKLIGHT SUPPLY
L1
VLCFS020T-100MIR1-1
o u1 MBROS40T1G
t Fra— N pa—
A c1 EHRPWM1A | o w D1 ==c2 C3 a
1D EEPROM IUuF » 4TF o 4TuF
= 2 comp  GND sB4
TPS61165
c4
PWM FREQUENCY >5KHZ IS REQUIRED 220nF L
or ON/OFF CONTROL
or EASY INTERFACE CONTROL = BL V-
o R1 [|R2 R3 R31
RSet Resistors (1%) —[> la02r |[7.5% 1.4R l0.82R
Rset Calculations ° °
z t
4.3" (2x5 LED) RSet = 200mV / SemA = 4 ohms SB1, SB2, SB3, SB4 all OPEN g 3
4.3" SB (2x8 LED) SB1, SB2, SB3, SB4 all OPEN E E SB3
5.0" (2x7 LED) SB1, SB2, SB3, SB4 all OPEN 2 i
5.8" SB (3x6 LED) .6 ohms SB1 and SB4 CLOSED, SB2 and SB3 OPEN 2 g
7.8" (9x3 LED) RSe 00mV / 220mA = ©.91 ohms SB1, SB2, SB4 CLOSED, SB3 OPEN E 3
= 133V 7.0" 5B (93 LED) RSet = 200nV / 320mA = 0.625 ohms SB1, SB3, SB4 CLOSED, SB2 OPEN g
ohm || 7.50hm = 2.6 ohms
C5 4ohm || 7.50hm || 1.40hm = 6.91 ohns =
0.1uF dohn || 7.5ohm || 6.820hn = 0.625 ohns
B = = B
DISPLAY HEADERS
433V . o
Capacitive Touch BLV- P
BLVY LEDA
C6 MLB-160808-0600A-N2 33V-DISP | L
Tunp 33V o 1T vee
12 1 ro
INTERFACE FPC 1 sa -
— T 50A 7 | —
USERI/O TOUCH_IRQ 4.TuF RY
m B EHRPWMIA = R §§
3 R7
12C2_SDA
: i =k
C1SaL RIS, 33R
(an] ] = %
EN R}
s A i o
10 HSYNC G6
(] il PCLK R21 R £
DATA4
@ i CD_DATA3 g ¢
14 DATAZ = B
15 DATAL CD DA B3
B CD_DATAQ CD_DATAL o]
17 DATA10 CD DA BS
18 CD_DATA9 CD_DATA3 B6
m » i o o
2 CD DATAG 2K L LD paik ST iy
2 DATAS 0.01uF DISP
a DATALS e |20 LCD_HSYNC L
% DATA14 X |2 XM LCD _VSYNC VSYNC
2 CD_DATAI3 o XP LN N
2 DATALZ SWSX- X Ne
| 2 CD_DATAIL 50V U4 1Cs2195-E33 L3 33V Y YM L7361 Gnp |
2 t L our | ~A T vi kiJ 3 XR
2 . MLB-201209-0400A-N2 Y+ X+ o
30—t 3ol ONGFF NC ﬁ_ SS SDISDARX L2CLSDA o XL
O S— oD c11 ——c12 0 st [T et sa = 2 Py 2 w
FP4ZLU30TM2T =13 o 0.01F [ 47uF L= | 2 SyD3 2wD4 & FPAZLUAOTM2T
TOUCH_IR( ARI02IT-ISS g; g g E g
q ==c1o ST ST ST ¢
Resistive Touch 0.01uF 2 ol o
i 0= 0= &
|4 & o |4
i i
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14. Schematic Diagrangén44DCAPE Adaptor)
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