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gen4 Primary Displays for Raspberry Pi

1. Description

The gendn 5t A NI y3IS | NB
Zero W, which display the primary output of the
Raspberry Pi, like what is normally sent to the HDMI or
Composite output. It features an integrated Resistive
Touch panel or Capacitive Touch panel, enabling the
gen44DPi to function with the Raspberry Pi without

the need for a mouse.

Communication between the gemDPi and the
Raspberry Pi is interfaced with a high speedMi8z
SPI connection, whictitilises an orboard processor
for direct command interpretation and SPI
communication compression, and features a
customised DMA enabled kernel. This combination
allows this display to output high frame rate compared
to other SPI display solutions, wherisplaying a
typical imagel/video, and can achieve higher
depending if the image can be compressed.

The gen44DPi is designed to work with the Raspbian
Operating System running on the Raspberry Pi, as that
is the official Raspberry Pi operating systénis also
compatible with Pixel and Scratch.
tfSrasS y26S8 (dKIFd GKS R
nynEuwtH LAESt AT 6KATS
pixels, and thus may not display all menus in the
Raspbian Desktop fully, without some downscaling.

Thegendn 5t A
pin header using the gerdDPi Adaptor, which then
connects to the gen4DPi display module using a 30
way FFC Cable.

Note*: Raspberry Pi is a trademark of the Raspberry Pi
Foundation, and all referense to the words
Wwl &L SNNE t AW 2NJ GKS
in reference to the Raspberry Pi product, and hbig
product is compatible with but is not associated with
the Raspberry Pi Foundation in any way.

RA&LJ

N} y3aS 02yySOd 2

t NR Y NB! YOIV N g BF 3 NE &K ST2N) G KS
Raspberry Pi* A+, B+, Pi2, Pi3, Pi3 B+, Pi Zero and Pi Al 2YLI GAof S

gAG0K wl aLimSNNE
FYR tA ®%SNR 20

W S D 2l A 2 Y
WP ANt dzisA Xy n £ 0
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gen4 Primary Displays for Raspberry Pi

3. Pin Configuration and Summary

o o H1 Pinout (Raspberry Pi Connector gan44DPtAdaptor) ¢ Female Connetor
o Pin Symbol /O Description
> 1 +5V P +5V Supplyin, connected to the main 5V supply of the Raspberry Pi.
- 2 +3.3V P +3.3V Supply Pin, connected to the main 3.3V supply of the Raspberry Pi.
S 3 +5V P +5V Supply Pin, connected to the main 5V supply of the Raspberry Pi.
(D) 4 SDA1 I/O | 12C SDA1
_Q 5 GND P Ground Pin, connected to the main system Ground of the Raspberry Pi.
Q 6 SCL1 O |I12CSCL1
(7)) 7 GPIO14 | 1/0 | GPIO on the Raspberry-Rinused
(q0] 8 GPIO4 I/0 | GPIO on the Raspberry-Rinused
m 9 GPIO15 | 1/0O | GPIO on the Raspberry-Rinused
10 GND P | Ground Pingconnected to the main system Ground of the Raspberry Pi.
B 11 GPIO18 | 1/O | GPIO on the Raspberry@Can be used for PWM Backlight, alseised
y— 12 PENIRQ I Interrupt for the touchscreen controller
13 GND P | Ground Pin, connected to the main syst@roundof the Raspberry Pi
n 14 KEYIRQ I Interrupt for the push buttons
> 15 GPIO23 | 1/0 | GPIO on the Raspberry-Rinused
E 16 GPIO22 | 1/0 | GPIO on the Raspberry-Rinused
Q_ 17 GPIO24 | 1/0 | GPIO on the Raspberry-Rinused
wn 18 +3.3V P +3.3V Supply Pipnnected to the main 3.3V supply of the Raspberry Pi
© a= 19 GND P Ground Pin, connected to the main system Groofhthe Raspberry Pi
D 20 MOSI O | SPI MOSI Pin
21 GPIO25 | 1/0 | GPIO on the Raspberry-Rinused
a 22 MISO I SPI MISO Pin
S 23 SPICS0 O | SPI Chigelect G; Used for Xilinx Processor for Display, to Raspberry Pi
24 SCK O | SPI SCK Clock Pin
E 25 SPICS1 O | SPI Chip Selectclunused
© m— 26 GND P Ground Pin, connected to the main system Groofhthe Raspberry Pi
E 27 ID-SC O | 12CID EEPROM
28 ID-SD I/O | 12C ID EEPROM
q- 29 GND P | Ground Pin, connected to the main system Groofthe Raspberry Pi
c 30 GPIO5 I/O | GPIO on the Raspberry-Rinused
Q) 31 GPIO12 | 1/O | GPIO on the Raspberry-Rinused
m 32 GPIO6 I/O | GPIO on the Raspberry-Rinused
33 GND P Ground Pin, connected to the main system Groofithe Raspberry Pi
34 GPIO13 | 1/O | GPIO on the Raspberry@unused
35 GPIO16 | 1/O | GPIO on the Raspberry-Rinused
36 GPIO19 | 1/O | GPIO on the Raspberry-Rinused
37 GPI020 | 1/0 | GPIO on the Raspberry-Rinused
38 GPI1026 | 1/0 | GPIO on the Raspberry-Rinused
39 GPI021 | /0O | GPIO on the Raspberry-Rinused
40 GND P Ground Pin, connected to the main system Groohthe Raspberry Pi

I = Input, O = Output, P = Power

gen44DPi Page5 of 29 www.4dsystems.com.au
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gen4 Primary Displays for Raspberry Pi
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gen44DPi 30 way FH@terface, between gen44DPitAdaptor and gen44DPi Display

Pin

Symbol

I/0

Description

¢ 2 dz®R | NEMBISIS/O2 2 20Kt {/ N0 G NI
GKS wl &LIBSNNE tAOD

1 GND P Ground Pin, connected to the main system Groofithe Raspberry Pi

2 SDA1l I/0 | 12C SDA1

3 SCL1 O |l2CsCL1

4 GND P Ground Pin, connected to the masystem Grounaf the Raspberry Pi

5 MOSI O | SPI MOSI Pin

6 SCK O | SPI SCK Clock Pin

7 MISO I SPI MISO Pin

8 SPICS0 O | SPI Chip SelectqQUsed for Xilinx Processor for Display, to Raspberry Pi

9 GND P | Ground Pin, connected to the main syst@roundof the Raspberry Pi

10 ID-SC O | 12C ID EEPROM

11 ID-SD I/O | 12C ID EEPROM

12 GND P | Ground Pin, connected to the main system Groofthe Raspberry Pi

13 PENIRQ I Interrupt for the touchscreen controller

14 KEYIRQ I Interrupt for the push buttons

15 GND P Ground Pin, connected to the main system Groofhthe Raspberry Pi

16 SW5 I Button 5 (Not present on Adaptor), connected to Xilinx Processor on display
17 SW4 I Button 4 on gen4é4DPiAdaptor, connected to XilinRrocessor on display

18 SW3 I Button 3 on gen4é4DPiAdaptor, connected to Xilinx Processor on display
19 SW2 I Button 2 on gen4é4DPiAdaptor, connected to Xilinx Processor on display
20 SW1 I Button 1 on gen4é4DPiAdaptor, connected to XilinRrocessor on display

21 | JTAGTMS - Special Pins for Factory Programming of Xilinx Processoc @dyNot Connect
22 JTAGIDI - Special Pins for Factory Programming of Xilinx Processoc @dyNot Connect
23 JTAGIDO - Special Pins for Factory Programming of Xilinx Processoc &uyNot Connect
24 JTAGICK - Special Pins for Factory Programming of Xilinx Processoc &uyNot Connect
25 GND P | Ground Pin, connected to the main system Grooifthe Raspberry Pi

26 +5V P +5V Supply Pin, connected to the main 5V supply of the Raspberry Pi

27 +5V P +5VSupply Pin, connected to the main 5V supply of the Raspberry Pi

28 +3.3V P | +3.3V Supply Pin, connected to the main 3.3V supply of the Raspberry Pi
29 +3.3V P | +3.3V Supply Pin, connected to the main 3.3V supply of the Raspberry Pi
30 GND P | GroundPin, connected to the main system Groumidhe Raspberry Pi

| = Input, O = Output, P = Power

gen44DPi
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gen4 Primary Displays for Raspberry Pi

4. Connecting the Display to the
4.1. Hardware Connection

KS @Syan A& Slarte

FftA3Y GKQ CSYI leS

3)

http://www.raspberrypi.org/documentation/inst
allation/installingimages/README.md

Insert the SD card into the Raspberry PIl. Do not
connect the gen44DPi yet. You will need an
external  monitor keyboard / network

02yySOiS &mn@cﬁon else"glh@y'-&%é\%%onﬁe@h&ﬁ to
w | L52 LG(SS\INEI\RE 2tTAF

}‘é"?ﬁes i and the rest can be done oven &SH

I'Il'l

FYR O2yy&®yiagEn yixs

2 NJ I RE dolfh2chbR. Start up the Pi with at minimum an

Ethernet connecj;lon connected. R .
I @ KSIFIRSNJ 2y (KS 3Syn

Fhert I&g intg, the Raspberry Pi from your
%%%%LI MWy 2 yAG2N dzaAy3 (K

|; AHYYSYG Aa 02 N.N.SR)UT(HZV(RG I I JL‘]&M]@SNN!@QEI%IN&BRSYUA| fas
O2NNBOGf & om 5¢ IR LIIBNY n & K2 dzf R a5p8@y Pl and log in via your SSbiam.
2OSNKIFYy3IAYy3I AysrENR 2F GKS WIaLJo NNE T AOD

. . = & 0h0 GKS 5) , 5<pand the file system an downloaded., age 8
bSEG aAVLNE O2yySOi GKS on’ dlufy dfobnigtlublen etpath Fie ERS o €
Cgl /zyyspu?nmta\¥ IW &lﬁ, fAerexnmgraspconflgareboo tis ne dd

' RIFLIJW2NE SyadzZNAy3I UKS 02LJLJSNJ LAY a FIOAYy 3 dzLlg I NR A
KS O02yySOG2ND #sudo raspi conflg

#sudo reboot

tfSrasS y2G4S8 GKIG KIFENRglFNB 02 Y. g2 GKS t Y 2
NBEO2YYSYRSR dzyiAf (KS t A K@Occ?f%bgfye g‘%ﬂ@ﬁiydfﬁ%m{ﬂ@%’rog%a” §s
AVAGNIZOGAZ2YE 08t260 apt-get update and apget upgrade to ensure you

4.2. Software Download/Installation

4D Systems has prepared a custom DMA enabled
kernel for use with theRaspbian Operating System,
which is available for download as a single Package.
This can be installed over your existing Raspbian
installation, or it can be applied over a fresh image. It
is recommended to apply over a fresh image.

If you are starting from a fresh image, start from Step
1, else skip to step 3 if you already have a Raspbian
Image and which to apply this kernel to that. Please
note, it is impossible for us to know what you have
done to your Raspbian image, if you are not installing
from a fresh image so if you encounter issues, please
try and use a fresh image to determine if possible
modifications are conflicting with our kernel release. If
you are running a Raspbian version with a Kernel
version later than our Kernel Pack, you may enceunt
problems. Please contact support if you have
problems.

1) Download the latest Raspbian Image from the
Raspberry Pi website:
http://downloads.raspberrypi.org/raspbian_lates
t

2) Load the Rasmhry Piimage onto a SD card, using
the instructions provided on the Raspberry Pi
website for Linux, Mac or PC:

7

8)

are running the latest version of the kernel and
firmware on your Pi, before you patch it for the
4DPi. After doing this, reboot once again.

Warning: An upgrade should onlge done after
making sure that the latest kernel is supported by
the latest kernel pack from 4D. Otherwise,
installing the 4D kernel pack will downgrade the
kernel.

Oncerebooted, loginto your Raspberry Rigain

you will need to download and install éhkernel
which supports thegen44DPi The following step
requiressudoWNR2 2 1 Q | 0O0Saad

To download and install files, enter the following
commands in terminal/shell /SSH to download
the kernel from the 4D Systems Server:

$ wget
http://4dsystems.com.au/downloads/4DPi/Al
l/lgend - hats_4 -19-57-v7l+_v1.0.tar.gz

Install:

$ sudo tar -xzvf gen4-hats_4 -19-57-
v7Il+_v1.0.tar.gz -C/

The package automatically selects the kernel
required for Pil, Pi2Pi3or Pi4automatically If
you want to check for the kernepackages
released by 4D systems, proceed &ection
Latest Kernel Versions

gen44DPi Page7 of 29
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gen4 Primary Displays for Raspberry Pi

9) On newer Raspbian images, by default the system
boots to Desktop GUI.

Booting tocommand line can be selected using the

raspiconfig tool, submenu Boot Options.
$ sudoraspi - config

10) Shutdown the Raspberry Pi safely, and remove
the power after it hascompleted its shutdown.
For shutting davn usethe following command

$ sudo poweroff

or
$ sudo halt

Shutdown can take a while, since many files have
to be written from cache to SD card.

11) Connect the gen4DPi to the Raspberry Pi, and
reapply power. The teninal should begin to show
on the gen44DPi, and will be ready to use once
the Raspberry Pi has booted.

4.3. Calibrating the Touch Screen

Each gen4iDPi which is shipped from the 4D Systems
factory is slightly different, in the sense that each of
the touch screens has a slightly different calibration. In
order to get the best from your gerdDPi, you will
need to calibrate the display so it is as accurate as
possible.

To calibrate the touch screen, the xinput_calibrator is
required and the followingteps should be carried out.
Make sure the Desktop is not running before you start,
quit desktop if it is and return to the terminal prompt.
Please note that only resistive touch display modules
could be calibrated.

1) Install xinput_calibrator (if not installed by

default) by running this from terminal:
$ sudo apt - get install xinput - calibrator

2) Install the event device input driver:
$ sudo apt - getinstall xserver - xorg -input -

evdev

3) Rename l&vdev.conf file to 4%vdev.conf.

$ sudo mv /usr/share/X11/xorg.conf.d/10
evdev.conf /usr/share/X11/xorg.conf.d/45
evdev.conf

4) Check if evdev.conf has a higher number than
libinput.conf.

$ Is /usr/share/X11/xorg.conf.d/

The user should getomething like this

10- quirks.conf 40 - libinput.conf 45 -
evdev.conf99 - fbturbo.conf

5) Perform a reboot
$ sud o reboot now

6) Reconnectto SSH and run xinput calibrator.
$ DISPLAY=:0.0 xinput_calibrator

Perform the calibration and copy results. The
result should be something similar to this:

Section "InputClass”

Identifier "calibration”

MatchProduct "AR1020 Touchscreen"
Option  "Calibration” "98 4001 175
3840"

Option "SwapAxes"  "0"

EndSection

7) You may test the changes after xinput calibrator
ends. To make the changes permanent, paste the
results to

letc/X11/xorg.conf.d/99 - calibration.conf

$ sudo nano
calibration.conf

letc/X11/xorg.conf.d/99 -

8) Save the file and perform a reboot
$ sudo reboot now

The Display should now be calibrated.

4.4. Change the Display Orientation

To change the display orientation, simply edit the
/boot/cmdline.txt file

Add the parameter below at the second position in
the parameter list:

4dpi.rotate = 90

And change this to have the value of 0, 90, 180 or 270.
It should look something like:

dwc_otg.lpm_enable=0
console=serial0,115200

4dpi.rotate=90

Save the file and restart your Raspberry Pi.

The touch screenwill automatically remap the
alignment thanks to the custom kernel.

After changing the Display Orientation, you need to
calibrate again the screen.

gen44DPi Page8 of 29
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gen4 Primary Displays for Raspberry Pi

4.5. gen44DPitAdaptor Push Button

The gen4DPiAdaptor features 4 push buttons,
which are connected to thXilinx Processor. These can
be used to trigger events on the Raspberry Pi. Please
refer to the Appendix for code examples on how to
utilize these buttons.

4.6. SPI Frequency andompression

The gen44DPi can be adjusted to work with a range of
SPI Frequenciemd levels of compression, depending
on the requirements of the end product/project.

Increasing the frequency can result in a higher Frame
Rate (FPS), however will usmore power and
processor time. Increasing the level of the
compression can also resiift a higher FPS, but ma
cause the display to corruptBy default, a SPI
Frequency of 48Mhz is used, with a Compression level
of 7.

The following parameters are the defaults in the
/boot/cmdline.txt file, and can be edited to adjust the
Frequency and Compression level.

4dpi.sclk=48000000
4dpi. compress =7

Setting compress to be 1 will enable the kernel to
control the level of compression based on the
frequency selected. This however is not guaranteed to
have a good end result, and may e manually
setting the compression level if corruption on the
display is experienced.

If corruption or display anomalies occur at any given
compression level, try to lower it by 1 value and check
if this has improved.

Note, changing the frequency andompression
require a restart of the Raspberry Pi.

4.7.Backlight Control

The backlight brightness can be controlled from the
terminal, or from a bash script. The following
command can be used to set the backlight from 0 to
100%.

sudosh -c'echo31>

/sys/c lass/backlight/4d - hats/brightness'

The above will set the backlight to 100%. Simply
OKIy3daS (KS WwWSOKz2

omQ (2 o8

4.8. Parameters Listing

The following is a list of all the custom parameters
used by the gen4DPi.

rotate: Screerrotation 0/90/180/270 (int)
compress SPI compression 0/1/2/3/4/5/6/7 (int)
sclk SPI clock frequency (long)

Valid SPI Frequency values (4dpi.sclk):

Values can be almost anything. This has been tested
up to 64Mhz. Common values would include
64000000 (6M1Hz), 48000000 (Default), 32000000,
24000000 etc.

Valid Compression values (4dpi.compress):

0 (compression off)

1 (compression on, auto set based on sclk value)
2 (lowest), 3, 4, 5, 6, 7 (highest compression)

These parameters can be set or read frofmet
/boot/cmdline.txt file, and they can be read from the
/sys/modules/4dpi/parameters directory.

For example:
cat /sys/modules/4dpi/parameters/ rotate

Will display the current rotation saved.

4.9. HDMI or4DPiOutput

To switch the X Windows outplieing displayed on
HDMI or 4DPi output, X can be launched using the
following commands:

startx -~ -layout TFT

startx - - layout HDMI
Alternatively, these commands do the same thing:

FRAMEBUFFER=/dev/fb1 startx

Startx

4.10.HDMI or4DPiOutput

It ispossible to change the DPI output of the 4DPi the
same way as other LXDE based systems.

login as pi and open terminal

nano .Xresources

Add this line:

Xft.dpi: 75 )
F'yeuKAYy3I FTNBRY n 02
reboot... This will set the DPI to be 75

oMo

gen44DPi Page9 of 29
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gen4 Primary Displays for Raspberry Pi

5. Display Module Part Numbers

Thefollowing is a breakdown on the part numbers and
what they mean.

Example:
gen44DPi70CTCLB

gen4d - gen4 Display Range
4DPi - Display Family
70 -5AaLxl e

T - Resistive Touch.
CT -Capacitive Touch
CLB -Cover Lens Bezel

AAT S o0T1T0né0

1 For partnumbers which do not include T or CT,
these are norouch variants.

1 Cover Lens Bezels (CLB) are glass fronts for the
display module with overhanging edges, which
allow the display module to be mounted directly
into a panel using special adhesive on the
overhanging glass. These are available for
Capacitive Touch only.

6. Display Module Part Numbers

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

anymounting screws or hardware.

The tape 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 feund on
the 3M website.

http://multimedia.3m.com/mws/media/7716830/3
mtm-double-coatedtapes94741e9495le.pdf

7. Standard FFC cab$pecificatio

Between the gendiDPiAdaptor and the gen4DPi
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

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

All FFC connectors onthe gendb t A
YSFyAay3a G4KS cc/ OlotS KI a
upward in the connector, blue stiffner on the back of
the FFC cable is down on the PCB side.

8. Latest Kernel Versions

Here is the list of the kernel patekreleased by 4D
systems.

Latest release:
gendhats 419-57-v71+ v1.0.tar.gz

Previous release

gen4hats 414-34 vi.l.tar.gz
gen4hats 49-80 vl.l.tar.gz
gen4hats 49-59 vl.2.tar.qz

Note: Older kernel releases are availablgpon
request Please cont 4D System$upport Teanfor
more information www.4dsystems.com.au/support

gen44DPi Pagel0of 29
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http://multimedia.3m.com/mws/media/771683O/3mtm-double-coated-tapes-9474le-9495le.pdf
http://4dsystems.com.au/downloads/4DPi/All/gen4-hats_4-19-57-v7l+_v1.0.tar.gz
http://www.4dsystems.com.au/downloads/4DPi/All/gen4-hats_4-14-34_v1.1.tar.gz
http://www.4dsystems.com.au/downloads/4DPi/All/gen4-hats_4-9-80_v1.1.tar.gz
https://www.4dsystems.com.au/downloads/4DPi/All/gen4-hats_4-9-59_v1.2.tar.gz
http://www.4dsystems.com.au/support
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9. Mechanical Detailgen44DPi43T
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