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e 7.0" 1024x600 dots, 10.1" and 5" will follow soon

e AACS-Display (all angle color stability, optimized backlight and IPS-Panel with widest viewing angle)

e  Superbright LED backlight over 800 cd/m?

e Brilliant IPS panel >160° viewing angle

®  Object-oriented screen layout

e Change object during run-time: size, shape, color, content

® Animate and mowve objects, alpha-blending

® Fonts: ASCIl and Unicode

e Single supply 3.3 V or directly through USB

e Serial Interfaces: USB, RS232, SPI, I2C

e 8 digital, freely definable I/Os built in, expandable up to 136, 4 analog inputs

e RTC Timer

® Flash-memory as storage for pictures, fonts, menus and log-files

e Internal functions for calculation as well as programmability

e Tone feedback build-in

7.0" IPS 1024 x 600 pixels, PCAP and white LED backlight EA uniTFTmO070-ATC
7.0" IPS as abowe but with 2 red MicroMatch connectors (UniTFTO70-A compatible) EA uniTFTm070-BTC
ZIF-connector 40 positions 0.5 mm pitch connector for FPC-cable EA WF050-40S
FPC-cable 40 positions 0.5 mm pitch 102 mm long EA KF050-40
USB-Kabel Typ A-> USB C around 1 m EA KUSB-C
MicroMatch THT, 26 position mating connector for soldering (2 pieces needed) EA B2B127M-26T
MicroMatch ribbon cable, 26 position mating connector crimp (2 pieces needed) EA B2B127M-26Q

Cable (25 cm) with crimped connectors EA KM-126
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EA uniTFTm are a high-quality all-in-one implementation of the display, microcontroller unit, and touch screen. It is all
users need to directly control their application and expedite development, prototyping, and deployment of their
HMI/GUI. Design the HMI/GUI using the easy-to-use drag-and-drop uniTFTdesigner graphics development software

The EA uniTFTm series provides sophisticated graphical functions and intuitive menu control with its built-in instruction
set. Thanks to the integrated instruction set and the Windows design software uniTFTDesigner, not only electronics
specialists, but also experts in the field of design and user guidance are able to create the entire HMI.

The display modules are immediately ready for operation with 3.3 V, controlled via the built-in serial interfaces RS232,
SPI, 2C or USB. The modules can be operated directly through the USB, too.

Object-oriented "programming"”, the wide set of commands, and the integrated but extensible Unicode fonts make
"time-to-market” a breeze.

The EA uniTFT series, which forms the high-end market with larger modules, comes up with a very similar command
set:
Currently are 3 different sizes available: 5" with 800x480 dots, 7" with 1024x600 dots and 10.1" with 1280x800 dots.

Quality Consumer Non-consumer

Brightness 250cd 1000cd (typ.)

Viewing angle Limited +/-50° (typ.) Up to 340°

Color TN with Gray inversion effect IPS: no color shift

Touch resistive PCAP incl. controller

Interface 8-/16 Bit data bus I2C or SPI or USB

Availability Minimum order quantity Ex stock

Longevity 1 year or more Minimum of 8 years

Support None unless high quantity Bundled with product purchase

ce/ EMC None Tested and certified

Software Place dot by dot to create character or touch - High level commands included
buttons - Graphics dewvelopment software f.o.c.

To get an easy introduction to the use of the commands we hawe a collection of short explanatory videos with the
uniTFT Academy online.
You are welcome to subscribe to our



https://www.youtube.com/channel/UCf0EBD0_oa6LoaX_hUIRvIA/videos
https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFT_Academy/Welcome.html
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Tube



https://www.youtube.com/channel/UCf0EBD0_oa6LoaX_hUIRvIA/videos
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The EA uniTFTm-Series consists of a TFT/IPS-Display with LED backlight, driven by an integrated driving circuit, which
is dimmable using software commands. In 24/7 operation the backlight can be dimmed automatically to increase the
LED life-time and save energy. On the other hand brightness may rise to 150% for excellent readability even at direct
sunlight. But it reduces life time of backlight.

The module is designed to work with 3.3 VDC. Serial data transfer is possible through RS232, SPI, IEC or direct via
USB protocol.

For simple control tasks, the module has 8 freely usable I/0Os (expandable up to 136), 4 analogue inputs, one PWM
output and 3 serial interfaces (RS232, SPI and I2C).

The modules do have an integrated capacitive touch panel. By touching the display you can enter data and make
adjustments via menu or bar graph. The labelling, size and shape of the "keys" is flexible and can also be changed
during runtime (different languages, icons). The drawing of the individual "keys", as well as the labelling is completely
taken over by the built-in software. The capacitive touchpanel has an robust glass surface that can also be operated

with thin gloves.

PCAP
» Multitouch
IFT « Glas surface Frame
« Optically bonded
« Superbright = Direct mounting
« AACS-Display « Black printed

DISPLAY!

IVISIONS|

optically
bonded Touch
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« Direct support
« Updating

« Easy interface to USB
Main connector

PC d & « Power supply
» Interfaces
« 3M VHB tape for v 1/0s

direct mounting

www.lcd-m

Sound

« Feedback for touch
« Alarm signals

m
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Pin assignment for ZIF connector. It's an FPC connector with 40 positions and 0.5 mm pitch. Bottom contact.
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1 GND

2 VDD

3 RES

4 cs

5 MOSI

6 MISO

7 CLK

8 RxD

9 TXD

10 DE

11 SDA

12 SCL

13 SBUF
TESTMODE

14 DPROT

15 A/D 0

16 A/D 1

17 A/D 2

18 A/D 3

19 /0 0.0

20 /0 0.1

21 /0 0.2

22 /0 0.3

23 /0 0.4

24 /0 0.5

25 /0 0.6

26 /0 0.7

27 PWM

28 DNC

29 DNC

30 DNC

31 DNC

32 VDD BAT

33 +5-28V=

34 BUZZER

/o

Ground 0 V

Power Supply 3.3V

Reset

SPI: Chip Select

SPI: MOSI
SPI: MISO
SPI: CLK

RS232: Receive Data
RS232: Transmit Data
RS485: Transmit Enable
l’C: Serial Data

l’C: Serial Clock

Low: Data available in send buffer
PowerOn Low: Test mode

High: Small-/Shortprotokoll active
Low: deactivated

Analog Input 0
Analog Input 1
Analog Input 2
Analog Input 3
/O 0.0 (Bit 0)
I/0 0.1 (Bit 1)
/O 0.2 (Bit 2)
I/0 0.3 (Bit 3)
/O 0.4 (Bit 4)
I/O 0.5 (Bit 5)
/O 0.6 (Bit 6)
I/0 0.7 (Bit 7)

PWM-Output

Do not connect

Do not connect

Do not connect

Do not connect

Power Supply
Sound

www.lcd-m le.com/uni

Power supply or 3.3V output at USB operation (max. 2(
internal Pull-Up: (10..75 kQ)

internal Pull-Up: (1 MQ)

internal Pull-Up: (1 MQ)

internal Pull-Up: (1 MQ)

internal Pull-Up: (10 kQ); Pull-Up resistors can be chan
internal Pull-Up: (10 kQ~

internal Pull-Up: (10 kQ)

internal Pull-Up: (10 kQ)

internal Pull-Down: (1 MQ)

internal Pull-Up: (1 MQ), Reset-state: Tri-State, default:

Resened for future use

Battery VDD for RTC
Power supply input +5..28V=

PWM output for external speaker
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The following connectors are only assembled in the version uniTFTmxxx-BTC.

1 GND

2 VDD

3 RES

4 cs

5 MOSI

6 MISO

7 CLK

8 RXD

9 TxD

10 DE

11 SDA

12 SCL

13 A/D O

14 NC

15 AD 1

16 NC

17 /0 0.0

18 NC

19 /0 0.1

20 SBUF
TESTMODE

21 PWM

22 DPROT

23 VDD BAT

24 NC

25 VLED

26 GND

o]

Ground 0 V

Power Supply 3,3V

Reset

SPI: Chip Select

SPI: MOSI

SPI: MISO

SPI: CLK

RS232: Receive Data
RS232: Transmit Data
RS485: Transmit Enable
l’C: Serial Data

lPC: Serial Clock
Analogue input 0

Not connected

Analogue input 1

VO 0.0 (Bit 0)

VO 0.1 (Bit 1)

Low: Data in send buffer
PowerOn Low: Testmode active

PWM-output

High: Small-/Shortprotokoll active
Low: deactivated

Power Supply Backlight

Ground 0 V

intern Pull-Up: (1,3 kQ)
intern Pull-Up: (1 MQ)

intern Pull-Up: (1 MQ)

intern Pull-Up: (1 MQ)
intern Pull-Up: (1 MQ) (Slawe)

(Slawe)

internally Pull-Up: (1 MQ) — with 2C mode an external

internally Pull-Up: (1 MQ) — with PC mode an external

intern Pull-Up: (10 kQ)

intern Pull-Up: (1 MQ)

Power Supply Backlight 3.3V - 9V

m

ni
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27 I/O SDA I/O [2C data to portexpander Portexpander MCP23017-E can be connected here
28 I/O SCL @] l2C clock to portexpander If not used please leave open
29 /O INT I Interrupt portexpander If not used please leave open
30 NC ---

31 NC -

32 NC ---

33 NC

34 NC ---

35 /0 0.7 I/O I/O 0.7 (Bit 7)

36 I/O 0.6 I/O I/O 0.6 (Bit 6)

37 /0 0.5 IO /O 0.5 (Bit 5)

38 /O 0.4 I/O I/O 0.4 (Bit 4)

39 /0 0.3 I/O I/O 0.3 (Bit 3)

40 I/O 0.2 I/O I/O 0.2 (Bit 2)

41 A/D 3 I Analogue input 3

42 A/D 2 I Analogue input 2

43 NC -

44 NC ---

45 NC

46 NC

47 NC

48 NC

49 NC

50 NC ---

51 VDD Power Supply 3,3V

52 GND Ground 0 V
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The modules can be powered in different ways. Separating display and backlight supply may be an advantage to bring
down current at 3.3V power supply.

ZIFF connector USB-C
Supply Voltage Single supply Singe supply Splitted supply Power over USB
3.3V 5V - 28V 3.3V for display

3.3~7.5V for backlight

Current consumption is mentioned in chapter

Attention:

In order to awoid fault currents, the "USB Power Enable" solder bridge must be set correctly. The solder bridge is
closed by default. The internal voltage regulator is now active and generates 3.3 V from the connected USB supply. If
an additional 3.3 V is now supplied externally, fault currents occur.

Attention:

Note that for all power supply options inputs and outputs (RES, AD, I/O. RxD...) are 3.3V lewel.

There are seweral power supply options available. Pinout for ZIFF connector and red MicroMatch is different.
Please note that some solder link / resistor (O R) need to be modified.

Power comes from USB-C, there's no more additional power necessary.

Jz2
ZIFF40-0.5mm

2 13 14 16 16 17 1B 19 20 21 22 23 24 25 26 27 28 29
>-|o]—|m|m|o_|-—lmmv-owh|z|gT

CLK |

SBUFITESTMODE

DFRO;
i
A
A
a
o 0.
100,
oo,
(e}
o0
Voo
(o]}
100
P
D
DNC_
ong |
o |
|_|I + ; VDD BAT
5-28v=
BUZZER o

USB powered

Driving the display with single supply 3.3V.
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ZIFF40-0.5mm

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
géﬁ'g'g'ﬁ'é'g'é Hlélélélélglélmlglglglglgl;lglglﬁlglglglglglg %Iﬁlﬁlélilzlﬂg
== E%E ©g2ggggget gli3gge’>=
> L
+3.av 2 = +33Y
w = H
T
& i
° :

ZIFF connertor - single supply

Driving the display with 3.3V and LED backlight with higher wvoltage up to 7.5V.

Jz2
ZIFF40-0.5mm

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

12 3 4 5 6 7 8 9 101
 ECEFEEEELE EF EFFFFEFEFEFEFEEEFEr EFEEEEEE
:z sgi idcecesgest Bli82355%
= @ -

E 2 4+ VLED
+330 @ 4 +3,3-75V

@ 5

i1

ZIFF connertor - separate LED power

Driving the display and backlight with 5..28V=.

Jz2
ZIFF40-0.5mm

1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40
gg@'8'@'5‘3'5gH'g';‘g'g'g';'“'g“';'ﬁz'z'z':‘;'g'g‘g'g'g'gg&'g'g'z'g'@'g
= s 3 ig2292928¢¢k glfdcee” >
= -
e g
+3.3V autput E = | 528V
max, 100mA ] EIE
&
Bl

ZIFF connertor - 5~28V

Driving the display with single supply 3.3V.
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a7 s8
GND GND
| 1 VDD I 52 DD
RES 2 FREe—p w33V 51 e 433V
—=a s — so
o8| 4 49 f=
5 MISO 1
CLK & a7 -
7 D —
0 8 45—
4 oF — 4
1w pP— AD 2 42 43 =
2 P wooz | - 4 AD3
u - voos | o 39 (202
% = vous | o a7 (H20S
'O 0.7
18— i 36
SBUFTESTMODE *
20 —— A =F
DPROT
22 | daw ¥F
24 |— wosce | L. 2o |UOINT
o (ERE— 27 [UOSDA_

MicroMatch 26 female THT MicroMatch 26 female THT

MicroMatch - separate LED power

Driving the display with 3.3V and LED backlight with higher wvoltage up to 7.5V.

97 8
GND GND
[ E—LE voo =l oo
RES 2 f———© 3 51— 33V
I cs 1%
Mos| 4 49—
5 MISO -1
CLK & a7 =
7 — 4
RiD
D 8 45 —
—s oE — 44
soa | w p— ap2| . w—
ADO P == 1o 0.2 a1 203
13 40 V0 0.3
AD1 14— 10 0.4 38 -
— s 38 005
10 0.0 16— V0 0.6 37 -
—_— 7 3 00T
ool | o [— A, = -
PWM 59 |SBUFTESTMODE 3 =
e 21 BeRoT — a2
{4l vDD BAT o 31—
I j 3 -1 ® 1O INT
wh WLED w2 voscL | o 29—
wiep @ GND 47 |iOSDA
+3.3~7 5V 26 i
MicroMatch 26 female THT MicroMatch 26 female THT
MicroMatch - separate LED power

Driving the display and backlight with 5..28V=.

<
S
s

MicroMatch 26 female THT

MicroMatch 26 female THT

GND GND
I e | voD +3.3V output I 2 e 3.3V output
— 2 e P e 100ma — s P ax, 100mA
Mos| Py = fry =
5 MISO -1
CLK 6 = _ 47 b=
7 - 4
e 1« oF 24VDC VI
sDA w PRE— AD2 43 = DC LED
" sCL 42 AD3 _ 3338vbe
ADO - 12— 0 0.2 40 1 Y .”l,'
AD 1 14 f— VO 0.4 38 -
— 5 36 e
1000 % — 11006 a7 :
—_— 7 36 VO 0T
worf 1= o ® -
o 0 | SBUETESTIODE oL
2 DPROT -1 %*
|- ivDDBAT 22— - =
il o = 0 O INT
i # WLED 2 = wosct | L, 2 P
voD2s @ e GND 57 |vosDa
+5~28V 26 i

MicroMatch - 5~28Y
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The module provides 4 serial interfaces, including RS232, SPI, RC and USB. In addition to the USB interface, the other

interfaces can change your behaviour:

They can either be used to connect to an external host, i.e. to a higher-level controller, or used as a master interface.

By default, all interfaces are parameterized as slaves and accept the

Parameterized as a master interface, it enables the control of external sensors and actuators. The display module

behaves here as a master.

As already described, the interfaces behave as slawe interfaces by default and accept commands. However, as soon

as a master interface command ( )is executed, the interface gets master functions.

[
-? USB

B s | SPI & I2C

= ELECTRONIC
ELECT - ASSEMBLY
. e liply desigt

EA uniTF-':rs-Series

|
* I
AP |
s et RS232
Receive commands
send feedback (e.g. touch events)

! Control unit (Master)

RS232 is a standard for a serial interface.

SLAVE or MASTER

Control other devices
use macros and calculations

SPI & I2C

RS232¢:

=
e
[
Sensors & Actuators

(Slave)

The EA uniTFT provides one RS232 interface, that can be operated as slave (default) or as master: As slawe interface
it is used to communicate with the display. All data sent to the display are interpreted as a command (with and w./o.
Small-/Short-Protocol). If you would like to send and receive any data via RS232 to other devices then you hawe to use

it as master. Those are handled via

The transmission is serially asynchronous. Thus the data is converted into a bit stream and transmitted. There is no
clock signal, so transmitter and receiver need to work with the same data rate (so-called baud rate). RS232 is a
woltage interface, such that data is transmitted using changing woltage lewels. In the PC world and industrial controls,
levels of + 12V and - 12V are defined as standard. With boards or micro-controllers levels of OV and VDD (in the case
of EA uniTFTm-Series 3.3 V) are common. To adjust the signal levels, there are some possibilities in the form of level
shifters (e.g., ICL232, MAX202). RS232 consists of "listening” and "talking" lines that are crossed between the two

parties.

In the EA uniTFTm-Series, the data format is fixed to 8-N-1. Baud rate is pre set to 115200 baud:

Startbit/, DO / D1 / D2 / D3 / D4 ; DS /| D6

The EA uniTFTm-Series works with the following baud rates:

9600 +0.04 115200 +0.64
19200 -0.08 230400 -0-80
38400 +0.16 460800 +2.08

57600 -0.08 921600 -3.68

| D7 /Stopbit


https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/Commands.html
https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/Serialmasterinterfaces.html
https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/Serialmasterinterfaces.html
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The parameters (baud rate) are set using command
with the command . Those definition can be done in start.emc e.qg.

You may check the current settings in
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(higher-level control unit), and the master interface is set

_________ +§_5).3V
6 (6) DSR! | : 2
| 18] .
>4r20; DTR | _+"_SJ 24
1
| +J_—4 N 1 1%
< 1(8) DCD i = s o 3 =
> 3(2) TXD : E Cc'\l) 12 ﬁ_
< 2(3) RXD :4 14 § % 9
| 8
7(4) RTS k]
> I > = 10
|
8(5) CTS 7 10
o< I
15
5(7) oo | 1
PC/HOST [ I
|

Pins at D-SUBS (D-SUB25)

RS232 V24 - Interface to a PC (EA uniTFTm)

VDD
EAuniTFTs

RxD
TxD
EN485 —

=
GND B 3

3| 13|

With this simple external IC a communication to any RS-485 and RS-422 can be done.

O+3.3V
2/ VDD
___________________________________________________________ a _
5 EAuUniTFTm
N ® RxD
a g RM >
g —] T o °| TXD
o g . .
- 10 EN485
GND ' GND L m
X own
3‘ 20‘

RS485 - Interface to a PLC (EA uniTFT)

The Serial Peripheral Interface is a bus system for serial synchronous data transfer.

The EA uniTFT provides a SPI interface: AS default the interface has Slave functionality and is used to communicate
with the display. All data sent to the display are interpreted as a command (with and w./o. Small-/Short-Protocol).



https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/Systemcommands.html##XCR
https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/Serialmasterinterfaces.html##HRP
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Would you like to send and receive any data via SPI to other devices like temperature sensor, then you have to use
the Master interface. Those are handled via

The SPI is working with 4 lines:

MOSI (Master Out — Slawve In) or SDO (Serial Data Out) or DO
MISO (Master In « Slave Out) or SDI (Serial Data In) or DI
SCK (Serial Clock) - Shift clock

SS (Slave Select — Addressing) or CS (Chip Select)

SPI works with a bidirectional transmission principle, meaning that data is exchanged between the connected devices
at the same time. The communication is controlled by the master using the SCK line.

The protocol for data transfer is not defined in SPI, therefore there are different configuration possibilities, which are
defined by the parameters Clock Polarity, Clock Phase and Data Order. The default setting is SPI mode 3 with DORD
= 0. The commands and (master interface) ) set the mode 0..3. Alternatively the command can be stored
directly into the boot file <start.emc>.

5P CPOL=0 [CLK idle stale LOW] DoRD =0 (M5B =sand BITT first]
[ et =Y CPHA=0 |doba valid af fist edge)

55 n
ok AL

MOSI — 7 X8 x5 x4 X 3 x 2 X 1 X0, >
MISO —< 7 X 6 x5 X 4 x 3 x( 2 X 1 X0 T

1 0 1 SR .1 CPOL=D0 (CLK idle stote LOW]| CERD =0 M58 =send BIT7 frst)
Mo CPHA=1 choho wolid OF second ecige]

S [\
LSRN NENANAWANANERENEY

MOSI —C 7 X8 X5 X4 X3 X2 X 1 X 0> >
MISO —C 7 X 8 X 5 X 4 X 3 X 2 X 1 X 0> (T

5PI- 2 CPOL=1 |CLE idle state HIGH) DORD=0 (MSE=22nd BITT first)
hghe: CPHA=D (data valid af fist edige)

55 | M\
e T Y
MOS! '

MISO —<_7 X 8 x5 X 4 X 3 x( 2 X1 X0, T >

5P
Mhocie:

CLK
MOS
MISC

5P .
Mo

8¢
CLK
MOS
MISC

5P -
Mo,

8¢
CLK

MOS
MISC



https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/Serialmasterinterfaces.html
https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/Systemcommands.html##XCS
https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/Serialmasterinterfaces.html##HSP
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You may check the current settings in

The maximum clock frequency is 1 MHz. The module needs some time to prepare data for transfer. That means a wait

cycle (no activity on the SCK-line) of at least 50 us is required before reading data.

*1 ATTENTION:

m

ni

As a slave in mode 0 and mode 2, the EA uniTFTm requires a negation of the SS signal after each byte. Permanent

activation is not permitted.

[2C stands for Inter-Integrated Circuit and is a serial data-bus developed by Phillips.

The EA uniTFT provides one I2C interface: As default the interface is parametrized as Slave and used to communicate
with the display. All data sent to the display are interpreted as a command (with and w./o. Small-/Short-Protocol).

Would you like to send and receive any data via I2C to any other device like temperature sensor, then you hawe to use
That means the slave functionality is deactivated.

the Master functionality. Those are handled via

The bus is a Master-Slave implementation and needs 2 signal lines:

® SCL (Serial Clock Line)
® SDA (Serial Data Line)

The electrical specification defines that both lines are terminated with a pull-up resistor at VDD, because all devices
connected to the bus have open collector outputs. The bus clock is always given by the master, which controls the

entire communication:

SCL
SDA

Start ALCK-
Bit

After the start condition, the slave address follows. In this case, bit 0 is the so-called R/W bit and determines whether

Stop

the slave should be read (1) or data is transmitted (0). The data exchange takes place until the master executes the

stop condition. More detailed information can be found in the I12C specification. The default I2C bus address is OxDE (as
8-Bit address, including R/W bit, as 7-Bit address without R/W bit it's Ox6F) when writing to the slave unit.
AC

Start Bit
SCL
SDA
0xDE (as &-Bit)
Default OX6F (as 7-Bit) 1 1 0 1 1 7 X
" Slave Address Read / Write
The command and

the command can be written directly into the boot file <start.emc>.

Stop

(master interface) can change the I2C write address to any other address. Alternatively

5P
hoda:

8¢
CLK
MOS
MISC



https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/Serialmasterinterfaces.html
https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/Systemcommands.html##XCI
https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/Serialmasterinterfaces.html##HIP
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You may check the current settings in

The maximum frequency in slave mode is 400 kHz the master interface is capable up to 1 MHz.The module needs

some time to prepare data for transfer. That means a wait cycle (no activity on the SCL-line) of at least 50 us is
required before reading data.

The Universal Serial Bus is a serial bus system for interfacing a PC with other peripherals. It's based on differential
data transfer. The bus topology is a strict master-slave communication (Exception: On the Go devices). In the case of
EA uniTFTm-Series the PC/Master needs to coordinate the communication. The module has a CDC (Communications
Device Class) and is found by Windows PC's as a \virtual COM-Port:

Device Class 2
USB Vendor ID 0x2DA9
USB Product ID 0x2454

Device description EA uniTFT

To program the module, adjust settings or to perform initial tests, we recommend using the USB interface. It's easy to

connect, the transfer rate is fast and no interface parameters need to be specified. The driver for Windows can be
downloaded on our web-page:

Attention:

A has to be used in USB CDC mode. It's impossible to use the USB interface without a protocol, which
means DPROT must not be set to GND (ZIFF pin 14, EA uniTFTmXXX-BTC primary connector pin 22). The high-speed
connection of USB leads to buffer overflow, which are prevented by the protocol.


http://www.lcd-module.de/fileadmin/downloads/EA_CDCdriver_V5_3.zip
https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTm_Commands/ProtocolDatatransfer.html
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The modules all do have a optically bonded capcitive touchpanel (PCAP), which is used for mounting, too. By touching
the display you can enter data and adjust settings via menus or bar graphs. The labelling of the "keys" is flexible and

can also be changed during runtime (different languages, icons). The drawing of the individual "keys" as well as the
labelling is completely handled by the built-in software.
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The module has 8 digital /Os (CMOS lewel, non-
floating). The input range is 0... 3.3 V. All 8 I/Os have a
weak pull-up at 1 MQ and are set as inputs after reset.
Remark: The logic is not designed for time-critical
operations; i.e. it is not a real-time operating system.

By using one or more external (max. 8) MCP23017-E
(16 I/Os per IC), the total number of I/Os can be
expanded up to 136. Therefore the port-expanders are
connected to pins 35-37 (see application example).
Because interface is IC bus, 2 pull-up resistors need to
be added (4k7):

15 Sl Pnse] EA uniTFTm
/O SDA [PIn35) N VDD
q
MCP23017 MCP23017| MCP23017 |» =~ " MCm5£§017
BE8 ADR:0 B2 ADR: 1 528 ADR: 2 B2 ADR: 7
a VéDil Jift%Dl VDD

The maximum power of the MCP23017-E is 700 mW in total. The maximum current load for a single pin is 25 mA,
which makes it possible to directly operate a low current LED. If a higher load is required, the I/O current must be
amplified with suitable circuitry, e.g. through an external transistor. For more details see

The oveniew of the software commands for the I/Os can be found under the chapter


https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/IOPort.html
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The module uses 4 analogue inputs with a resolution of
12 bit and an input range of 0 V...3.0 V. The input range
can be arbitrarily expanded with the help of external
woltage dividers or amplifiers. Every single input is
referenced to GND and has an input resistance of about
12.5 KQ. The absolute accuracy is 11 bits, as reference
3.0 is used.

This enables the display to measure analogue wltages,
e.g. to display or sawve the values for further processing.
The exceeding or undershooting of a threshold can also
be used to trigger an alarm.

The oveniew of the software commands for the analogue
inputs can be found under the chapter



https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/AnalogueInput.html
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The module has the option of controlling external
components via a PWM signal (pulse width modulation).
At constant frequency (adjustable from 20 Hz to 1.5
MHz ), the duty cycle of a rectangular pulse is
changed. Modulation changes the ratio between the on-
and off-time and thus the characteristics of the output
signal. In this way, electromechanical components such
as motor or lamp can be driven or even a quasi-
analogue wltage can be generated. The variation of the
duty cycles supports a low engine speed/wltage with a
short start-up time or a high motor speed/wltage with a
long start-up time. The output lewels are at OV and VDD.

WWW. |

-m le.com
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https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/PWMoutput.html##HFO
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The EA uniTFTm-Series has a built-in a RTC. In addition to
providing time-stamps for log files, the time and date can be
displayed on the screen. Depending on the location it may be
necessary to set the device to local time (#WTD).

To keep clock running even when power supply (3.3V) is
switched off, there's a need to install an externally battery: ZIFF
connector pin 32 or primary connector MicroMatch pin 23.

27 28 29 30 31 32 33 34 35 36 3i

I ol ol ol ol | ol <l <l <l
S 2222K2E8 5%
T oo oo ® N @ ©
ol 4 N o O o
o w 2 et =
= [an]
>,
:E ——
e T
S
‘e
-
/10 0.1 19 18 pP—
BWM . 20 SBUF/TESTMODE
3 - L'I"I";'"EVDDBAT 2 [EROT
| Pt VLED 2
e o o o o e e ! 24 | —
[c] 25 GND !
26 1

Due to component tolerances and temperature fluctuations,
deviations of up to 0.02% are possible. The dewviation can be
reduced by repeatedly adjusting the time (#WTD) after a while.
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The module has a built-in flash memory. The size is 60 MByte.

This memory is used to store all data, whether generated at runtime, e.g. log files, or pre-loaded as project data, such
as macro files, pictures, animations and icons.

Attention:

Flash memories have limited erase / write cycles due to their design. The memory module used in the uniTFTm can
typically safely execute 100,000 cycles. In order to write data, a block of memory may have to be erased, typically 30
ms are required for erasing, but it can take up to 400 ms also! This must be taken into account in the macro sequence
when write file commands are executed.

Data are stored even after power-off.
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Backlight 0% 240 mA

Single supply current : 0

VDD+VLED @3.3 V Backlight 100% 890 mA
Backlight 150%" 970 mA
Backlight 100% 340 mA

Separate power

VLED only @5V Backlight 150% 560 mA
Backlight 0% 187 mA

Supply current USB (5 V) Backlight 100% 622 mA
Backlight 150%" 1000 mA
Backlight 0% 43 mA

Single supply current @24 V Backlight 100% 135 mA
Backlight 150%" 202 mA
Backlight 100% 780 cd/mz

Brightness after PCAP
Backlight 150%" 1108 cd/mz

“ not recommended for continuous operation

Backlight 0% mA

Single supply current . 0

VDD+VLED @3.3 V Backlight 100% mA
Backlight 150%" mA
Backlight 100% mA

Separate power

VLED only @5V Backlight 150%" mA
Backlight 0% mA

Supply current USB (5 V) Backlight 100% mA
Backlight 150%" mA
Backlight 0% mA

Single supply current @24 V Backlight 100% mA

Backlight 150%" mA
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Backlight 100%
Brightness after PCAP
Backlight 150%"

) not recommended for continuous operation

Operating temperature

Storage temperature

Storage humidity @ 60°C
Operating wltage VDD

RTC backup battery woltage VDD BAT
Operating wltage VLED

RTC current @VDD BAT=3.3V

Input low voltage (except USB,I/O)
Input high woltage (except USB,I/O)
Output low wltage (except USB,I/O)
Output high wltage (except USB, 1/O)
Output current I/O

[2C-bus pull-up

3.1

2.4

3.3

0

0.7*vDD

VDD-0.15

WWW. |
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3.3
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70

80

90

3.5

3.6

7.5

0.3*VDD

VDD

0.15

10

cd/m2

cd/m2

°C

°C
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The presentation on the display is based on the given commands. The commands can either be transmitted at runtime
via one of the serial interfaces or combined on the internal memory in so-called macros and stored permanently. With
the help of the commands, graphic objects are created. These objects hawe different properties, like color, position and
built-in actions. These properties can be changed at any time, for example a string or the position of a touch-sensitive
button can be changed.

All conceivable objects can be arbitrarily placed, moved and deleted. Windows font sets are stored directly in the
display's memory. Thanks to automatic ASCIlI and Unicode switching, a wide variety of systems are supported flexibly,
Chinese characters included. Elegant effects like fading in or out are already integrated. Style sheets can be used to
create consistent designs. Images JPEG, PNG and many more (also transparent) can be integrated.

There are many Graphic Commands built-in to create a nice screen. With individual macros and logical functions you
create an intelligent control unit. All software commands and it's description can be found in separate manual:

0010 1000 ¢
1101 1101
1011 0011

0100 1001
1100 0101

QGUIDE

The most quick and simple way to create screen content is by use of uniTFTDesigner. uniTFTDesigner is a simple to
use WYSIWYG tool for Windows. You build your screen by drag-and-drop and editing properties. It includes project
management and a documentation tool.

There's also simulator built-in that makes it simple and fast to test your project directly.

Here you can download for free.


https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/uniTFTs_Commands.html
https://www.lcd-module.com/download-unitftdesigner.html
https://www.lcd-module.com/download-unitftdesigner.html
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Ewery picture, text element and button is a so-called object. Each object got its own, individual object ID, which makes
it uniquely identifiable. The object ID can be used to change the properties of an object at any time (size, position...).
You can use 0 as ID for creating simple graphical objects. These objects are rendered directly to the background and
aren't editable and manipulable any more. If you assign an already existing object ID to a new object, the previous
object will be overwritten.

Commands for object management can be found

The position of an object is based on the coordinates (origin: bottom left edge) related to the object anchor. Each
object has 9 fixed anchors. Transformation on the object (e.g. rotation or shear) will be applied to the active anchor.

2
Lorem ipsum

4 ) 6
dolor sit amet,

consetetur elitr.
7 8 9

Strings have additional 9 anchors used to align objects (e.g. an underscore line) to the text base line.

Lorem.ipsum
1 1. 13
dolor sit amet,

consetetur elitr'’
7 18 19

Each object has additionally a freely definable anchor. For circles, ellipses, and stars, the object anchor O is the


https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/Objectmanagement.html
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Example: The pointer should rotate around the centre of
the circle. The pointers 9 standard anchors (shown in
dark grey) are not useful in this case because none of the
defaults are located in the right position. The anchor O
can be placed pixel-precise ( ) as shown, and this
custom location marks the correct rotation point for the
pointer object.


https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/Objectmanagement.html##OAS
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Styles can be used to create consistent design. There are

- DrawStyles

- TextStyles

- ButtonStyles

Before placing any graphic object or text object, a DrawStyle or a TextStyle need to be defined. A
DrawStyle defines the pen type and a fill color and the TextStyle the font and it's size.

Draw Style:

Color, gradients, pattern and pen for (out)lines are defined in a DrawStyle.

TextStyle:

The appearance of a string is defined in a TextStyle. A TextStyle is based on a DrawStyle for color
and some font specification for size, alignment and spacing.

ButtonStyle:

Touch buttons and switches are defined by a ButtonStyle, which consists of a TextStyle for
labeling and DrawStyles for background painting.

ColorRamp:
Filling an object can be done with solid color or with some gradient. Those gradient and its colors
are defined in ColorRamps and can be used linear or radial.

The Windows tools uniTFTDesigner supports StyleSheets that contain a collection of several
Draw, Text, and ButtonStyles ans also ColorRamps.

The commands related to styles and colorramps can be found


https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/Styles.html
https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFT_Academy/Basictutorials.html#Styles
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The coordinate system refers directly to the display resolution of the module with the origin 0|0 placed in the lower left
corner of the display. For example the EA uniTFTmO070-A has a drawing field of 1024 x 600 dots. Valid coordinates for
this display are 0..319 and 0..239 hence.

Angles are given in the mathematical sense of rotation (counter-clockwise). 0° is horizontally right. Besides
instruments rotation is available in 90° steps:

90°

180° C 0°/360°

270°
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In an increasingly interdependent world of international assignments, supporting multiple
languages is a must. The EA uniTFTm-Series with its unicode support is part of the solution.
Without unicode it's basically impossible to work with Chinese characters e.qg..

The second part of supporting internationalization are string files: these text files provide a
database of strings to be displayed. In macro files, strings are referenced by an index, then at
runtime this index is replaced with the corresponding text taken from the string file.

Further details can be found by looking at the command description under or the examples.



https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/VariablesRegistersArrays.html##VFL
https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFT_Academy/Basictutorials.html#Language
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Multiple projects can be stored on the integrated memory. The project which is started automatically is defined using
the "start.emc" file. To load a different project, the start file need to be updated, or on touch enabled panels, a project
can be selected via the boot menu:

When switching on the device (or after hardware reset), wipe owver the touch panel seweral times in short intenal.

Boot - Menu

B5_Bargraph HomeControl

sByTouch " Rooms ScreanMope

Master Slldaé;uuﬂ

A5 _Simplelo
uchBultons

Calculator Moonphase TouchTest2

Once <- Disabls
Saue Macro

To awid mis-use by the operator, the boot menu can be deactivated. For this purpose, an empty file named
"bootmenu.off' must be placed in the root directory of the memory. This can be done using mass storage mode and
Windows Explorer to transfer the file, or directly via uniTFTm commands:

</bootmenu.off>

In addition to project selection, the boot menu offers the option to start test mode, or to display information about the
module. It provides the version, protocol status, baudrate, SPI mode, IPC bus address etc


https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/FilesMemory.html##FWO
https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTs_Commands/FilesMemory.html##FWC
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To use the latest features of the EA uniTFTm-Series, it might be necessary to update the internal firmware of the
module.

Firmware-update via serial interface and Windows PC:

® Sawe the firmware file (e.g. EA_uniTFTm_V1_1.fw) to your local drive

® Connect the EA uniTFT with your PC

e Start uniTRANSFER.exe (found in the Simulator_and_Tools folder of the uniTFTDesigner installation) and select
the correct serial interface to the EA uniTFTm.

e Drag'n'Drop the firmware file to the EA uniTRANSFER window.

@ EA uniTRANSFER [

Setting
e (N (F 2, uni TFT [COMT2) COM Mr |1

Baud |autozcan ¥ Smart Deploy Transfer Baud | 450300

Transfer
2.« |

Generate UploadFile -
FAEA_umiTFT_W1_1.eup’
958 KB, 0Directones, 1 Filez

Open 'E& uniTFT [COM12)
Smart Deploy
Send Uplaodfile 'F:/EA_uniTFT_v1_1.eup’

| ELECTRONIC
Il TN ASSEMBLY
VISIONS | ew display design

write files:

07:25:17 [Fifwmn

time 00:12
todo 00:00

rate 79 KB/s
total 958/958 KB

file 1M1
EA uniTFT V1 1.fw
size 958/958 KB

99.8%

e After transferring the data, a manually reset needs to be performed, then the firmware will be loaded automatically
after restart. Attention: Please do not switch off the module while updating.

Firmware update via serial interface

The firmware file also can be transferred to EA uniTFT with any system. To do this, transfer the contents of the * .fw file
1:1 (with protocol in packets) to the EA uniTFT. The transfer progress will become visible on the display module. After
successful transfer, a data check will be done automatically. If the data is correct, the update starts automatically.
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Attention: Please do not switch off the module while updating.
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To use image, font or sound files, they must be converted. This is done automatically by using the uniTFTDesigner
software by including the files there.
The display works with the following file types:

File type /
Extension

*.ewy
*.epa
*.epg
*.esd
*evf
*.epf
*.epi
*.emc
*.txt

* efl

Other file formats can be stored in the internal memory, but cannot be used.

Description

vectorized picture
animated picture
bitmap picture
sound file
vektorized font
bitmap font
bitmap gauge
macro

string file

simulation of internally FLASH
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Here you will find the maximum number of each:

Objects

ColorRamps

Drawstyles

Dash Pattern

Array

Register

Stringregister

String length

Stringconstant files simultanously
Stringconstant definitions
StringBox lines

StringBox character

Process macros

Macro marker

Mend Items

Count of edges (star, n-edge)
Filename length incl. path

32,768
100
100
200
200
200
200

8
1,000
500
32,768
10

100
200

40

255

WWW.

In addition, the internal memory (RAM and FLASH) might already limit beforehand.
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m
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Checkilist for replacing an EA uniTFT-module with an EA uniTFTm-module.

The EA uniTFT-series provides RS232, SPI and IPC as dedicated master interfaces - totally separated from the slave
interfaces. In contrast the EA uniTFTm-Series provides the serial interfaces as shared ones, i.e. RS232 can be used
as Slave or Master.

The EA uniTFT-series has 16 I/Os integrated, optionally expandable to 125. The EA uniTFTm-Series provides 8 1/Os,
optionally expandable to 136.

The EA uniTFT-series has the possibility to play short jingles from converted mp3 or wav files. An external speaker is
needed. In contrast the EA uniTFTm-Series has the possibility to play notes (5, 6 octawe). The speaker is integrated.

The EA uniTFT-series provides a video input for PAL, Secam and NTSC. The EA uniTFTm-Series does not support any
external video signal.

The EA uniTFT-series uses a micro SD-Card to store project data, like pictures, screens, sounds and even data
logging functions. That means the memory is replaceable and can be used with USB as MassStorage device. In
contrast the EA uniTFTm-Series has an integrated flash memory of 60 MByte to store project data. To read back
logged data to PC, you need a windows application to request and store the data. You can use the tool uniExplorer
free of charge.

The EA uniTFT-series can measure the whole supply range from GND to VDD. To improve measurements the EA
uniTFTm-Series uses an internally 3.0V generator to be independent from fluctuating and load-dependent supply
woltage. But the range is reduced to 3.0 V. The ADC resolution is the same. The input resistance is reduced from 1
MQ to 12.5 KQ.

The EA unitTFT-Series has a coin cell to retain the time in case of wltage drop or switch off. The EA uniTFTm-Series
provides an input pin to connect an external battery.

The main difference is the vector support of the EA uniTF-Series. Vectorized graphic and fonts support lossless zoom
and scales. That's why graphical functions like rotation, shearing and scaling are limited or have slightly different
optical appearances. For the EA uniTFTm-Series, we recommend to store the needed font sizes (pixel fonts) to the
internal flash.

The EA uniTFT has more internal RAM memory. The limitations are different concerning registers and other constants
like styles. Please find the limits for the EA uniTFT-series . The limits for the EA uniTFTm-Series is


https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFT_Hardware/Limits.html
https://www.displayvisions.us/fileadmin/eng/pdf/grafik/uniTFTm_Hardware/Limits.html
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