Dimension:
170x112x13.9mm

EAeDIPTFT70-ATC

EAeDIPTFT70-ATP

TECHNICAL DATA

* * * * * * * * * * * * * * * * * *

TFT-GRAPHIC DISPLAY WITH BUILT-IN GRAPHIC FUNCTIONS

800x480 DOTS, 16-BIT COLOR (65.536 COLORS) WITH LED-BACKLIGHT
8MB ON BOARD FLASH FOR FONTS, PICTURES, ANIMATIONS AND MACROS
SIMPLE SUPPLY POWER +5V / 700mA

8 PRE-DEFINED FONTS, CAN BE EXPANDED

TRUETYPE-FONTS IMPORTABLE, TURNABLE IN 90° STEPS

3 DIFFERENT INTERFACES ON BOARD: RS-232, [2C-BUS OR SPI-BUS
DRAW LINE, PLACE A DOT, AREA, BARGRAPH... ACCURATE TO THE PIXEL
ROTARY AND POINTER INSTRUMENTS

MIX TEXT, GRAPHIC, PICTURES AND ANIMATIONS

LUXOURIOUS KEYBOARD FUNCTIONS

MULTI-LINGUAL WITH MACRO PAGES AND STRINGTABLES

BACKLIGHT BRIGHTNESS BY SOFTWARE

TOUCH PANEL: VARIABLE GRID; RESISTIVE OR CAPACITIVE

FREE DEFINABLE KEY AND SWITCH

8 DIGITAL IN- AND 8 DIGITAL OUTPUTS

2 ANALOGUE INPUTS, COMFORTABLE TO USE

80 DIFFERENT SMALL JINGLES AS AUDIO FEEDBACK

ORDERING CODES

DISPLAYS

TFT 800x480 DOTS, WHITE LED BACKLIGHT EA eDIPTFT70-A
AS ABOVE, BUT WITH TOUCH PANEL EA eDIPTFT70-ATP
AS ABOVE, BUT WITH CAPACITIVE TOUCH PANEL EA eDIPTFT70-ATC
STARTERKIT

INCLUDES EA eDIPTFT70-ATP AND EVALUATION BOARD WITH USB
FOR DIRECT CONNECTION TO PC AND INTERFACE BOARDS FOR

CONNECTION WITH YOUR HOST SYSTEM EA EVALeDIPTFT70
ADDTIOTNAL PARTS
MOUNTING BEZEL (ALUMINIUM), BLACK ANODIZED EA OFP801-70SW
SOCKET 1x24, 7.1mm HIGH (1 piece) EA B-24
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Documentation of revision
Date | Type old New Reason / Description

May,2011 | 04 preliminary version

June,2012 | 02 corrected application schematic, RS232, RS485, USP

May,2013 10 First offcial release (BB Fiash)
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GENERAL

The EA eDIP series of displays are the world’s first displays with integrated intelligence. In addition
to a variety of integrated fonts that can be used with pixel accuracy, they offer a whole range of
sophisticated graphics functions.

They are controlled via one of the 3 integrated interfaces: RS-232, SPI or I12C. The displays are
“programmed” by means of high-level language-type graphics commands. There is no longer any
need for the time-consuming programming of character sets and graphics routines. The ease of use
of this display with its touch panel dramatically reduces development times.

HARDWARE

The display is designed to work at an operating voltage of +5V.
Data transfer is either serial and asynchronous in RS-232 format or synchronous via the SPI or I2C
specification. To improve data security, a simple protocol is used for all types of transfer.

TOUCH PANEL

All versions are also available with an integrated touch panel: You can make entries and menu or bar
graph settings by touching the display. The labeling of the “keys” is flexible and can also be changed
during runtime (different languages, icons). The drawing of the individual “keys” and the labeling is
handled by the integrated software. Depending on the field of aplication, you can use either the
anolgue resitive version, designed for the use with pens, thick gloves, or the capacitive version with
its immune hard glas surface.

LED ILLUMINATION

All displays are equipped with modern, energy-saving LED illumination. Brightness can be varied
0~100% by command.

In 24-hour operation, the illumination should be dimmed or switched off as often as possible to
increase their lifetime.

SOFTWARE

This display is programmed by means of commands, such asDraw a rectangle from (0,0) to (799,479).
No additional software or drivers are required. Strings and images can be placed withpixel accuracy.
Text and graphics can be combined at any time. Different character sets can be used at same time.
Each character set and the images can be zoomed from 2 to 8 times and rotated in 90° steps. With the
largest character set, the words and numbers displayed will fill the screen.

ACCESSORIES

Evaluation-Board (EA EVALeDIPTFT70) to write to internal data flash memory

The display is shipped fully programmed, with all fonts. The additional Evaluation-Board is thus
generally not required.

However, if the internal character sets have to be changed or extended, or if images or macros have
to be stored internally, the Evaluation-Board EA 9777-3USB, which is available as an accessory, will
burn the data/images you have created into the on-board data flash memory (8 MB) permanently.
The Evaluation-Board runs under Windows and is connected to the PC’s USB interface. It is shipped
with an interface cable and the installation software. The Evaluation-Board is equipped with serveral
LEDs, push buttons and potentiometer to test all peripherial modes of the eDIP.
Interface-Expansion for Evaluation-Board EA 9777-2PE (included in the Starter Kit):

With the expansion EA 9777-2PE for the Evaluation-Board all interfaces of the display are made
available with the help from small adaptor boards: RS-232, RS-485, SPI, I2C, RS-232 (CMOS level).
Further information you will find in the datasheet of the Evalution-Board.
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RS-232 INTERFACE Pinout eDIPTFT70-A: RS-232/RS-485 mode
. . i Pin Symbol |In/Out Function Pin Symbol In/Out [Function
If the display is wired as shown below, [~ o Ground Potential for logic (0V) 25
. . 2 VDD Power supply for logic (+5V) 126 NG ldo not connect. reserved
the RS-232 interface is selected. The [z _swo- Speaker LS1 (Impedance 8 Ohm) Ea '
. . . e . 4  SND- Speaker LS2 28
pin assignment is specified inthe table |s reser| i L Reset 29 GND (Ground (=Pin 1)
H 6 BAUDO I Baud Rate 0 30 VDD P ly (=Pin 2)
on the rlght' 7 _BAUD1 I: Bzﬂd R:tz1 31 AIN1 In a:;j;j&:pi):ptt 0..I\r;DD
H 8 BAUD2| | Baud Rate 2 32 AIN2 DC impedance 1MOhm
The RXD and TXD ||neS Iead CMOS 9 ADRO I: AZdressaOefor RS-485 33 OUT1/MO8 .
level (5V) for direct connection to @ |10 _#0 | in_Receiveaa 3 ourzimor | LESRMES
. 11 TxD | Out Transmit Data 35 _OUT3/MO6 lOL = IOH = 10mA
microcontroller for examp|e, 12 EN485 | Out Transmit Enable for RS-485 driver 36 OUT4/MO5 _ _
If“genuine” RS-232 levels are required | " | " g retcomes o nomaropersion | |7 008704 | O oricg s
. 14 ADR1 In  Address 1 for RS-485 38 OUT6/MO3 (reduces the digital output
(e.g. for connection to a PC), an [is apke | in Addresstorms-ass 39 OUT7/MO2 s, see chapler extormal
t I | t MAX232 16_BUZZ | Out_Buzzer output 40_OUT8/MO1 eyboard)
external level converter (€.g. ) [ orvor| w0 cospier T [ e
IS req Ulred . 18 DNC Out L: internal, do not connect 42 IN2 / MI7 gd;gi_lg:;?np:’l;h internal
19 WP In  L: Writeprotect for DataFlash 43 IN3 / MI6 pflllup 20..50k
TEST N open-drain with internal pullup 20..50k
2 IN (Power-On) L: Testmod 44 IN4 / M1 n rnativ matrix
° SBUF | Out OU(T 0L: Zata i)n senzsguf;re ° ! :Iel;boz\trd rnpphot_ I?_ne: !
2 o nes, seo chapter etomal
23 N.C. do not connect, reserved 47 IN5 / M4 keyboard)
(24 (48
BAUD RATES Baudraten
: - Baudo |Baud1 |Baudz | Datenformat
The baud rate is set by means of pins 6, 7 and 8 (baud 0 to 2). The data 8N, 1
i . . . 1 0 0 2400
format is set permanently to 8 data bits, 1 stop bit, no parity. 5 . 5 2800
; - 1 1 0 9600
startit/ DO ) D1 | D2 ) D3 ) D4 } D5 / D6 ) D7 /Stopbit S et
. ) . . 1 0 1 38400
RTS/CTS handshake lines are not required. The required control is 0 1 1 57600
taken over by the integrated software protocol (see pages 10 and 11). |—+——+——— Taoaa
- Note:
ssy  Optionalpar The pins BAUD 0 t0 2, ADR 0 to 2, DPOM,
| DPROT and TEST/SBUF have an internal
Buzzer pullup, which is why only the LO level
2[\oD " (0=GND) is to be actively applied. These
o L , BUZZ n pins must be left open for a Hi level.
+1-teno  EA eDIPTFT70-A . Optional part For RS232 operation (without
S RS-232 g“g i f'rg::gz:we sohm addressing) the pins ADR 0 to ADR 2
<« TxD max. 1W must be left open.
12| EndgS On pin 20 (SBUF) the display indicates
5 E 8538 ceaw DPOM |2 :J- with a low level that data is ready to be
o & 222 &KX TEST ®— 00— retrieved from the internal send buffer.
02 @ odo <<< ; i
19 5 o 7] oW The line can be connected to an interrupt
l application example | input of the host system, for example.
+5V
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APPLICATION EXAMPLE ,,REAL“ RS-232 INTERFACE
The eDIP fits for direct [——————=

6 (6 DSRI v c
connection to a RS-232 _°<IA()_I> JL 128,
. . 4(20) DTR +11_8| 2 + 3l «
interface with CMOS ] P A E_Ef VvbD
T_§ 3 T
level (5V). . <]M) TXDI g QL ew : RuD EA eDIP
If you have an interface D:,‘”’ .y y é . 1| 74D
with 12V level, an » m| § S b
. . —| o - "2 EN485 QT o

external levelshifter is o ors g 7 10 w ggg goo
needed. PoHOST S T il oo ¢SS 222

PﬂsaLDEJBi(EEUEZS)_! GND 5‘ 6‘ 7‘ 8‘ 9‘14‘15‘

application example
APPLICATION EXAMPLE: RS-485 INTERFACE
With an external converter (e.g.
SN75176), the EA eDIP can be ooy g§ |
connected to a 2-wire RS-485 . ) % vbD
bus. Large distances of up to A ' ve eND L 10 o
1200 m can thus be | & = " o EAeDIP
implemented (remote display). 2 > o 2
: 5 : 2 EN485 F 2=«
Several EA eDIP displays can o oo 1 @ §§§ Bxd
be operated on a single RS-485 1 bz a@a@m <<<
bus by setting addresses. GND [oellel el
application example

Addressing:

- Up to eight hardware addresses (0 to 7) can be set by means of Pins ADRO..ADR?2

- The eDIP with the address 7 is selected and ready to receive after power-on.

- The eDIPS with the addresses 0 to 6 are deselcted after power-on

- Up to 246 further software addresses can be set by means of the ‘#KA adr’ command in the power-on macro (set eDIP
externally to address 0)

APPLICATION EXAMPLE: USB INTERFACE

With an external converter (e.g. FT232R) from FTDI the eDIP can be connected to an USB-Bus.
Virtual-COM-Port drivers are available for different Systems on the FTDI Homepage:
http.//www.ftdichip.com/drivers/vcp.htm.

+5V
47u
. H &R " voD
e
o¥i N RXD EA eDIP
N RO< 1
ﬁ #DTRo2 i TxD
oo Il ﬁiﬁ% 2 EN4SS R QN
o aa —
1000 ;7 §158 521 325 E;s 1 f_’u’ 2 2 2 nQ: DD: %
il GND ¥ mod <<<
e 5[ e[ 7] 8  ofrag
application example
ELECTRONIC

ASSEMBLY

making things easy




ELECTRONIC ASSEMBLY reserves

LECTRONIC £ resel
EAeDIPTFT70-A S e e e

Page 6 typographical errors reserved.

SPI INTERFACE Pinout eDIPTFT70-A: SPI mode
. . . Pin |Symbol In/Out [Function Pin Symbol In/Out [Function
If the dISplay IS Wi red as 1 GND (Ground Potential for logic (OV) 25
H 2 | vDD Power supply for logic (+5V) 26
shown beIOW, SPIl mode is 3 | snDs Speaker LS1 (Impedance 8 Ohm) 571 N.C. do not connect, reserved
activated. 4 | SND- ISpeaker LS2 28
. 5 |RESET In |L: Reset 29 GND Ground (=Pin 1)
The data IS then tranSferred 6 SS In  |Slave Select 30 VDD Power supply (=Pin 2)
via the serial, synchronous 7 [MOSI in_Serialin 31| AN n [Enalogue input 0.VDD
. 8 | MISO  Out [Serial Out 32 AIN2 DC impedance 1TMOhm
SPl interface. 9 | CLK___In_ [hift Clock 33 | OUT1/MO8 s cicital outout
The transfer parameter will be [12[2ORD__in_Data Order (0=MSB first; 1=LSB firsy) 34 | OUT2/MO7 oo corront:
) . 11 |[SPIMOD _ In__ |connect to GND for SPI interface 35 | OUT3/MO6 IOL = IOH = 10mA
set via the pins DORD, CPOL [+2] nc do not connect 36 | OUT4/MOS5
: di Out |alternativ up to 8 matrix
and CPHA 13 | DPOM In It].odr:i??:fni:gef:)??\h:ﬁ;? operation 87 | OUTS/MO4 keyboard oztput lines
14| CPOL _ In__[Clock Polarity (0=LO 1=HI when idle) 38 | OUT6/MO3 (reduces the digital output
15| CPHA __In_[Clock Phase sample 0=1st;1=2nd edge 39 | OUT7/MO2 :l’;‘;z’o:fj)‘:hapter external
16 | BUZZ  Out [Buzzer output 40 | OUT8/MO1
17 |oPROT  In |- Disable Smallprotokoll . 41| INT/MIB -
[do not connect for normal operation 8 digital inputs
Note: 18 | DNC  Out |L: internal, do not connect 42| IN2/MI7 open-drain with internal
The pins DORD, CPOL, CPHA, 19| wp In__|L: Writeprotect for DataFlash 43| IN3/MI6 pullup 20..50k
lopen-drain with internal pullup 20..50k . .
DPOM, DPROT and TEST/SBUF 20| TEST N\ (Power-On) L: Testmode 44| IN4/MIS in [pitemativup to 8 matrix
SBUF  Out R : keyboard input lines
have an internal pullup, which is = OUT L: data in sendbuffer 7 mT (reduces the digital input
= lines, see chapter external
W/’ly only the LO level 22 46| IN6/MI3
. . . —— N.C. do not connect, reserved keyboard)
(0=GND) is to be actively applied. | 23 | ’ 47| IN7/MI2
24 48 IN8 / MI1

These pins must be left open for a Hi
level.

On pin 20 (SBUF) the display indicates with a low level that data is ready to be retrieved from the internal send buffer.
The line can be connected to an interrupt input of the host system, for example.

DATA TRANSFER SPI

Write operation: a clock rate up to 200 kHz is allowed [ coseicse s ion DORD=0 (MsB=send BT i)
. . lode: = [ara valid at first eage,
without any stop. Together with a pause of 100 us

between every data byte a clock rate up to 3 MHz can C‘Z‘:’ e N

be reached. MOSI T KX TN TN T TN Ty ™
MISO (X 7 6 5 4 3 2 1 0 7

Read operation: to read data (e.g. the ,ACK" byte) a

dummy byte (e'g " OXFF) need to be Sent' SPI- CPOL=0 (CLK idle state LOW) DORD=1 (MSB=send BIT7 first)

Note that the EA eDIP for internal operation does need [ece - -] (Goio o of second edge)

a short time before providing the data; therefore a short A |
pause of min. 6us (no activity of CLK line) is needed for 1
each byte. 0
0
SPI- CPOL=1 (CLK idle state HIGH) DORD=0 (MSB=send BIT7 first)
Mode: CPHA=0 (data valid ot first edge)
oy Optional part S_S_\_ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ﬂ ‘
CLK Bl
el. MOSI —K 7 X 8 X5 X 2 X3 X2 X1 X0 7y
Buzzer
2 —
+5Y():UFT1 VvDD BUZZ ng MISO 7 6 5 4 3 2 1 0 7
e EA eDIPTFT70-A
7 SPI Optionai part
» MOSI SND +2 eaker SPI- CPOL=1 (CLK idle state HIGH) DORD=1 (LSB=send BITO firsf)
3 MISO SND- N Impedance 80hm Mode: CPHA=1 (data valid at second edge)
» CLK max. 1W
£ ss w | ss\ | [ [ 1 [ | In \
T ] -
= S see
4 885 5 i D
sl 10‘ 14‘ 15‘ 111
2 application example 0
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12C-BUS INTERFACE Pinout eDIPTFT70-A: 12C mode
Pin Symbol |In/Out [Function Pin Symbol In/Out [Function
If the d|sp|ay is wired as shown 1__GND (Ground Potential for logic (0V) [ 25 |
. . 2 VDD Power supply for logic (+5V) | 26 | NG " ¢ ‘ "
below, it can be operated directly to 3 SND+ [Speaker LS1 (Impedance 8 Ohm) 27 © © not connect, reserve
4  SND- ISpeaker LS2 28
the I2C bus. 5 RESET | In_ |L: Reset 29 GND (Ground (=Pin 1)
. 6 BAO In  |Basic Address 0 30 VDD Power supply (=Pin 2)
8 different base addresses and 8 SO I analogue input 0.VDD
n  |Basic Address 1 31 AIN1 .
In |DC impedance TMOhm
slave addresses can be 8 5A0 | In_lSiave Address 0 | Ane
| h . | 9 SA1 In  [Slave Address 1 33 | OUT1/MO8 s digital outouts
selected on the display. 10 SA2 | In_|Slave Address 2 34 | out2/mo7 Dt
H H 11 BA2 In__ |Basic Address 2 35 | OUT3/MO6 IOL = IOH = 10mA
Data tranSfer IS pOSSIbIe at up 12 12CMOD| In  [connect to GND for I2C interface | 36 | OUT4/MO5
H L: disable PowerOnMacro Out |alternativ up to 8 matrix
to 1 Oo kHZ However’ If pauses Of at 13 DPOM In [do not connect for normal operation 37 | OUT5/MO4 lkeyboard output lines
H : 14 _SDA | Bidir. [Serial Data Line 38 | OUT6/MO3 ((reduces the digital output
least 100 us are maintained between Hi—ci T n baiicok s e TouT vos ne, s chapioroxiomal
1 /i 1 16 BUzZZ Out B tput 40 | OUT8/MO1
the individual bytes during transfer, a ut [puzzer outpu
’ 17 DPROT In L: Disable Smallprotokoll 41 IN1 / MI8
do not connect for normal operation .
byte Can be tranSferred at u p to 400 18 DNC Out |L: internal, do not connect 42 IN2 / MI7 8 digttal '."P“‘.S .
- lopen-drain with internal
kHZ 19 WP In  |L: Writeprotect for DataFlash 43 IN3/ MI6 lbullup 20..50k
" TEST IN lopen-drain with internal pullup 20..50k
20 SBUF out IN (Power-On) L: Testmode 44 IN4 / MI5 In |alternativ up to 8 matrix
OUT L: data in sendbuffer keyboard input lines
121 45| IN5/MI4 (reduces the digital input
22 46 IN6 / MI3 lines, see chapter external
23 N.C. do not connect, reserved 47 N7/ MI2 keyboard)
24 48 IN8 / MI1

Note:

The pins BAO..2, SA0..2, DPOM, DPROT and TEST/SBUF have an internal pullup, which is why only the LO level
(0=GND) is to be actively applied. These pins must be left open for a Hi level.

On pin 20 (SBUF) the display indicates with a low level that data is ready to be retrieved from the internal send buffer.
The line can be connected to an interrupt input of the host system, for example.

! : I12C - Address
| Addr MSB AJIrLSB RW  ACK Data MSB DataLSB ACK i
— = Pin 11,7,6 Base 12C address
SDA E E BA2 BA1 BAO address D7 |D6 (D5 D4 [ D3 [D2 D1 | DO
— i [T s olofo 1
: : L H|L 30 olof1 1
START SLARW Data Byte sTOP LI HIH $40 ol1lo o|S|S S|Rr
H L L $70 0Ol1[1 1 2 ? f)‘ W
H L H $90 1]0|0 1
H H L $BO 1]0(11 1
H H H $DO 1[1]0 1
DATA TRANSFER I12C INTERFACE
. . all pins open: Write $DE
principle 12C-bus transfer: Read $DF

- 12C-Start
- Master-Transmit: EA eDIP-I12C-address (e.g. $DE), send smallprotocol package (data)

- 2C-Stop

-12C-Start

- Master-Read: EA eDIP-I12C-Address (e.g. $DF), read ACK-byte and opt. smallprotocoll package (data)
- I2C-Stop

+5V Optional part
Read operation: for internal operation the Buzzer
EA eDIP does need a short time before | +svo—*vop BUZZ |'%
providing the data; therefore a short pause of |, ' ev0  EAeDIPTFT70-A

min. 6us is needed for each byte (no activity of
SCL line).

Optional part|
2 SND +2 Speaker
SND - ¢ Impedance 80hm
max. 1W

w
= Q
e I S oroM® b
et w 23d 23 © TEST 2—0o0—
02 ¥ oomd onn

17‘ 19‘ sl s\ 7\ 11‘ e‘ 9‘ 10‘ 121

application exampld

&
2
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ANALOGUE INPUT AIN1 AND AIN2 (PIN 31+32)

For analogue measurement 2 inputs with a range of 0..+5V are available. Each input is grounded
(GND) and DC impedance is 1MQ. Please make sure that only positive voltages will be supplied
there. Internal resolution is 10 Bit, equal to a 3-digit DVM modul. Linearity (after adjustment) is around
0.5%.

Adjustment

Analogue inputs are not calibrated when shipped out. A procedure for adjustment may be like that:
1.) Put a well known voltage within a range of 2V-VDD to analogue input (example: 3,0V, AIN1)

2.) Run command for calibration (see page 16). Example: ,ESC V @ 1 3000

Each input query can be done via serial interface or directly shown on display (as digits or bargraph
in various colors and sizes).

Bestway for direct visualisation are Process-macros or one of Analogue-macros (e.g. starting at every
voltage change, or above/below a limit).

Both input lines are scaleable from 0 to +9999.9. Scaling will be done via definition at 2 voltages
Lvalue1=string1;value2=string2“ (see table on page 16).

DIGITAL INPUT AND OUTPUT

The EA eDIP is featured with 8 digital input and 8 digital output lines (CMOS level,
grounded).

8 outputs (Pin 33-40)

Each line can be controlled individually using the ,ESC Y W* command. A
maximum current of 10mA can be switched per line. This give the opportunity to
drive a low power LED in direct way. To source higher current please use an
external transistor.

8 inputs (Pin 41-48)

Eachinput provides an internal 20..50 k€ pull-up resistor, so itis possible to connecta key [y s
or switch directly between input and GND. The inputs can be queried and evaluated T
directly via the serial interface (,LESC Y RY). _{
In addition to that every port change may start an individual port - or bit- macro (see p. 30).

The command "ESC Y A 1" activates automatic port query. Every alteration of inputs firstly calls bit
macros and afterwards port macros. If there is no definied macro, the new status is transfered into the
send buffer (refer to p. 21).

Note: The logic circuitry is designed for slow operations; in other words, more than 3 changes per
second cannot be easily executed.

EXTENDED OUTPUTS

It is possible to connect 1 to 32 chips like 74HC4094 to the eDIP (OUT1...0UT3), this is why it is
attainable to have 8 to 256 additional outputs. The command "ESCY E n1n2n3" (see p. 17) provides
a comfortable way to control the outputs.

222 s NBFY
O - N O % © 3 ¥ O 0 W o Ire]
O — N O T W © N~ O D T T T T o= A NN A NN
W« T« M N« W W s W+ Y [ U < M« TR HOY DY T s N » [ DN A« M MY MY« I+ DY o
. 4‘ 5‘ 6‘ 7‘ 14‘ 13‘ 12| 11‘ 4‘ 5‘ 6‘ 7‘ 14‘ 13‘ 12| 11‘ 4‘ 5‘ 6‘ 7‘ 14‘ 13| 12‘ 11‘
48: Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8
spata  74HC4094 qs2 @ foata  T4HC4094 s2(© dpata 74HC4094 qs2 @
o 1 u 2 2 2
§§ # o o OSTE §§ # o o OSTE §§ #3 a0 o 91
o b & 5 S o b & 5 S o b & 5 S
3 1J 15 8 16 3 1J 15| 8 1§ 3 1J 15 8] 1]
o
OUT3 35
QUTs alel— ||
OuUT1 38 ° / /
VDD 300
GND 290
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EXTERNAL KEYBOARD

Akeyboard (anything from individual keys to a 8x8 matrix keyboard) can be connected to the I/O- ports.
The command ‘ESC Y M n1 n2 n3’ defines the count of input lines (n1=1..8) and output lines (n2=1..8).
n3 set debounce function with 10ms steps (n3=0..15). Please note that count of digital input and output
lines will be reduced while connecting an external keyboard at the same port.

Each key is connected with 1 output and 1 input. All inputs are terminated with a 20..50kQ pull-up
resistor. For double-keystroke function decoupling of outputs is necessary. For that please use
schottky diodes (e.g. BAT 46).

Transmitting the keystrokes

At each keystroke, the associated key number (1..64) is transmitted or if a corresponding Matrix-
Macro is defined, Matrix-Macro will be started. The release of the key is not transmitted. If the release
of the key is to be transmitted as well, this can be done by defining Matrix-Macro no. 0.

(see page 21: Responses of EA eDIP)

Calculating of key numbers:

Key_number = (output-1) * count_of _inputs + input (output = MOXx, input = MIx).

Examples

- 2x2 matrix: Command ‘ESCY M 22 ..’ defines the 2x2 matrix. Keypad will need input lines MI1, MI2
and output lines MO1, MO2. Output lines are decoupled by diodes; this is for double
keystrokes necessary. 6 input and 6 output lines remain free for other requirements.

- 1x4 matrix: Command ‘ESC Y M 1 4 .’ defines the 1x4 matrix. Keypad will need output lines
MO1..MO4 and a single input line MI1. With that connection 7 input and 4 output lines
remain free for other requirements.

- 4x0 matrix: Using one single output only (physically 4x1 Matrix), all keys can switch to GND. So no
output line is necessary and command ‘ESC Y M 4 0 ..” defines 4 input lines onyl. With
that connection 4 input and 8 output lines remain free for other requirements.

- 4x4 matrix: Command ‘ESCY M4 4 ..’ defines the 4x4 matrix. Keypad will need input lines Mi1..M14
and output lines MO1..MO4. Output lines are decoupled by diodes; this is for double
keystrokes necessary. 4 input and 4 output lines remain free for other requirements.
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DATA TRANSFER PROTOCOL (SMALL PROTOCOL)

The protocol has anidentical structure for all 3 interface types: RS-232, SPland I2C. Each data transfer
is embedded in a fixed frame with a checksum (protocol package). The EA eDIPTFT70-A
acknowledges this package with the character <ACK> (=$06) on successful receipt or <NAK> (=$15)
inthe event of anincorrect checksum or receive buffer overflow. Inthe case of <NAK>,

the entire package is rejected and must be sent again.

Receiving the <ACK> byte means only that the protocol package is ok,
there is no syntax check for the command. -~

Note: it is neccessary to read the <ACK> byte in any case. If the host
computer does not receive an acknowledgment, at least one byte is lost.
In this case, the set timeout has to elapse before the package is sent
again. The raw data volume per package is limited to 255 bytes (len <=
255). Commands longer than 255 bytes (e.g. Load image ESC UL...)[  wait wait >6us
must be divided up between a number of packages. All data in the[!=timeout (SP1on)

packages are compiled again after being correctly received by the EA
eDIP. .

DEACTIVATING THE SMALL PROTOCOL

For tests the protocol can be switched off with an L level at
pin 17 =DPROT. In normal operation, however, you are urgently advised
to activate the protocol. If you do not, any overflow of the receive buffer will
not be detected.

ACK ($06)

BUILDING THE SMALL PROTOCOL PACKAGES

Command/data to the display The user data is transferred framed by <DC1>,

the number of bytes (len) and the checksum
> |<DC1>] len data... bcc . .
(bce). The display responds with <ACK>.
< <ACK>
<DClI> = 17(dez.) = $11
<ACK> = 6(d€Z.) - $06 voidSendData (unsigned char *buf, unsigned char len)
len = count of user data (without <DC1>, without checksum bcc) unsigned char i, bec;
bce = 1 byte = sum of all bytes incl. <DCI1> and len, modulo 256
SendByte (0x11) ; // Send DC1
bcc =0x11;
Clear display and draw a line from 0,0 to 799,479 SendByte (len) ; // Send data length
bcc = bee + len;
> |<bct>|len [ESC D L ESC G D 0 0 799 479 |bcc ) ) )
for (i=0; 1 < len; i++) // Send buf
$11  SOE $1B $44 $4C $1B $47 $44 $00 $00 $00 $00 $1F $03 $DF $01 $72 { sendByte (buf [i]) ;
bece = bee + buf [1] ;
-f=] }
$06 SendByte (bece) ; // Send checksum

Example for a complete datapackage }

C-Code to transmit data package

Request for content of send buffer

s [<Dc2s| | S | bee | The command sequence <DC2>, 1, S, bcc
< |<acks empties the display’s send buffer. The display
replies with the acknowledgement <ACK> and
the begins to send all the collected data such as

<DC2> = 18(dez.) = $12 1 = I(dez.) = $01 S = 83(dez.) = $53 touch keystrokes.
<ACK> = 6(dez.) = $06

len = count of user data (without <DC1>, without checksum bcc)

bce = 1 byte = sum of all bytes incl. <DCI> and len, modulo 256

< <DC1>| len | data... | bce ‘
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Request for buffer information

> [wc2>| 1 | 1 | boo |
< <ACK>
send buffer receive buffer
< <bC2> 2 bytes ready bytes free bee

<DC2> = 18(dez.) = $12

1 = I(dez.) = 301

I = 73(dez.) = $49

<ACK> = 6(dez.) = $06

send buffer bytes ready = count of bytes stored in send buffer
receive buffer bytes free = count of bytes for free receive buffer
bee = 1 byte = sum of all bytes incl. <DC2>, modulo 256

Protocol settings

packet size for

send buffer bee

<DC2> 3 D timeout

>

< <ACK>

<DC2> = [8(dec.) = $12 3 = 3(dez.) = $03
packet size for send buffer = 1..128 (standard: 128)
timeout = 1..255 in 1/100 seconds (standard: 200 = 2 seconds)
bee = 1 byte = sum of all bytes incl. <DC2>, modulo 256
<ACK> = 6(dec.) = $06

D = 68(dez.) = $44

Request for protocol settings

Page 11

This command queries whether user data is
ready to be picked up an how full the display's
receive buffer is.

This is how the maximum package size that can
be sentby the display can be limited. The default
setting is a package size with up to 128 bytes of
user data. The timeout can be setin increments
of 1/100 seconds. The timeout is activated
when individual bytes get lost. The entire
package then has to be sent again.

This command is used to query protocol
settings.

> [wc-| 1 | P | bec |
< <ACK>

<DC2> 3 max. akt. send akt. timeout bce
< packet size packet size )

<DC2> = 18(dez.) = $12 P = 80(dez.) = $50

<ACK> = 6(dez.) = $06

1 = I(dez.) = $01

max. packet size = count of maximum user data for 1 package (eDIPTFT70-A = 255)

akt. send packet size = current package size for send
akt. timeout = current timeout in 1/100 seconds
bece = 1 byte = sum of all bytes incl. <DC2>, modulo 256

Repeat the last package

> |wdca>| 1 | R | boc |
< <ACK>
<DC1>
< <DC2> len data... bce

<DC2> = 18(dez.) = $12 R = 82(dez.) = $52
<ACK> = 6(dez.) = $06

<DCI> = 17(dez.) = $11

1 = I(dez.) = $01

If the most recently requested package
contains an incorrect checksum, the entire
package can be requested again. The reply can
then be the contents of the send buffer (<DC1>)
or the buffer/protocol information (<DC2>).

len = count of user data in byte (without ckecksum, without <DCI1> or <DC2>)

bee = 1 byte = sum of all bytes incl. <DC2> and len, modulo 256

Adressing (only for RS232/RS485)

select or
deselect

<DC2> 3 A adr bce

>

< <ACK>

<DC2> = 18(dez.) = $12 3 = 3(dez.) = $03 A = 65(dez.) = $41
select or deselect: 'S' = $53 or 'D' = $44

adr = 0..255

bee = 1 byte = sum of all bytes incl. <DC2> and adr, modulo 256

<ACK> = 6(dec.) = $06

This command can be used to select or
deselect the eDIP with the address adr.
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TERMINAL MODE oo [ 1] 5 5 ] ] 1 5
When you switch the unit on, the cursor flashes inthe [scowezo |% ¢ & & (¢ |y Fa«|» 5T 5|55 &
first line, indicating that the display is ready for |swwez1e (3 ¢ 2|34 |5|5|% B % 6% 1|L]|+ =
operation. All the incoming characters are displayed (s @ez 32 Lo S u &) ®+, -],/
in ASCII format on the terminal (exception: |sswoweze 81|23 4|56 7(8(9 ) |<|=>|7
CR,LF,FF,ESC,#). The prerequisite for this is a |ssowezes @ A |B|C D|/E|F 6|/H|I |JK|L/HH|D
working protocol frame or a deactivated protocol (see |[ssow@ezso) [P |0 RS [T|U V|H XY Z/[|N1]4 _
pages 10 and 11). seo@ez9) | @ bic de/flgh|i|jk 1l/mno
Line breaks are automatic or can be executed by [swwez12p|q|r|s|t iuv Wz y z/{/ | }|~|a
means of the ‘LF’ character. If the last line is full, the |[ssocwez128| [ |ii |é & | d|a|8|c|& &8 T i 1|4 @
contents of the terminal scroll upward. The ‘FF’ |ssowez 49| E @ € 6 6|0 G0 § 6 i/¢ £ Yp F
character (page feed) deletes the terminal. The [swowez1e0| & |1 6 G |fi|fi a/0|é e =% % i|«|»
character ‘# is used as an escape character and thus |ssowez 7o) |5 || [{ |4 [ 03 4|0 |72 ¥ 4,
cannot be displayed directly on the terminal. If the [scoez1o2| L|L ¢ FI= [+ F[}E 525 k=3 %
character ‘#’ is to be output on the terminal, it must be |soo@ez20s| & |5 | L E Figl# ¥4 r D/l ] ™
transmitted twice: ‘##. The size of the terminal- [seowez 26| [B [T |7 (3|6 m 7|0 B |Q|8|F|d|€EN
window can be set by command 'ESC TW'. srocez2e0)| 2 |42 FII 5]z ° %] w[n]2]|3]"
Attention: The terminal has its own level for displaying Terminal-Font 2: 8x16

and is thus entirely independent of the graphic
outputs. If the graphics screen is deleted with ‘ESC DL, for example, that does not affect the contents
of the terminal window.

USING THE SERIAL INTERFACE

The operating unit can be programmed by means of various integrated commands. Each command
begins with ESCAPE followed by one or two command letters and then parameters.
There are two ways to transmit commands:

1. ASCIl mode

- The ESC character corresponds to the character ‘#’ (hex: $23, dec: 35).

- The command letters come directly after the ‘#’ character.

- The parameters are transmitted as plain text (several ASCII characters) followed by a separating
character (such as a comma ') - also after the last parameter e.g.: #GD0,0,799,479,

- Strings (text) are written directly without quotation marks and concluded with CR (hex: $0D) or LF
(hex: $0A).

2. Binary mode

- The escape character corresponds to the character ESC (hex: $1B, dec: 27).

- The command letters are transmitted directly.

- The coordinates xx and yy are transmitted as 16-bit binary values (first the LOW byte and then the
HIGH byte).

- All the other parameters are transmitted as 8-bit binary values (1 byte).

- Strings (text) are concluded with CR (hex: $0D) or LF (hex: $0A) or NUL (hex: $00).

No separating characters, such as spaces or commas, may be used in binary mode.

The commands require no final byte, such as a carriage return (apart from the string $00).
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ALL COMMANDS AT A GLANCE

The built-in intelligence allows an easy creation of your individual screen content. Below mentioned
commands can be used either directly via the serial interface (see page 12) or together with the
selfdefinable macro (see page 28).

EA eDIPTFT70-A: Terminal commands after
Command Codes Remarks reset
Set terminal color ESC| F | T | fg | bg Preset color for terminal mode: fg= foreground color; bg= background color 8,1
The terminal output is executed with font n1: 1=8x8; 2=8x16 only within the window from 8x16
Define window ESC{ T |W|nl|C L | W [ H |column C and line L (=upper-left corner) with a width of W and a height of H (specifications in 1,1
characters). W=1..100 and Height H=60/30 (in characters) 60,17
Form feed FF (dec:12) AL The contents of the screen are deleted and the cursor is placed at pos. (1,1)
Carriage return CR (13) M Cursor to the beginning of the line on the extreme left
Line feed LF (dec:10) N Cursor 1 line lower, if cursor in last line then scroll
Position cursor P|C ]| L | C=column; L=line; origin upper-left corner (1,1) 1,1
Cursor on/off C | nl n1=0: Cursor is invisible; n1=1: Cursor flashes; 1
Save cursor position esc| T S The current cursor position is saved
Restore cursor position R The last saved cursor position is restored
[Terminal off A Terminal display is switched off; outputs are rejected
[Terminal on E Terminal display is switched on; on
Output version \ The version no. is output in the terminal e.g. "EA eDIPTFT70-A V1.0 Rev.A"
Output projectname ESC| T | J The macrofile-projectname is output in the terminal e.g. "init / delivery state"
Output interface Q The used interface is output in the terminal e.g "RS$232,115200 baud,ADR: $07"
. . The terminal is initialisized and cleared; the software version, hardware revision,
Output informationen d : macrofile-projectname and CRC-checksum are output in the terminal
EA eDIPTFT70-A: Graphic commands after
Command |Codes |Remarks reset
Display commands (effect on the entire display)
Set display color ESC| F | D | fg | bg Defines color 1..32 for display and areas: fg=foreground color; bg=background color 8,1
Delete display ESC L Delete display contents (all pixels to background color)
Fill display ESC D S Fill display contents (all pixels to foreground color)
Fill display with color ESC F [ nl | Fill complete display content with color n1=1..32
Invert display ESC 1 Invert display content
Commands for outputting strings
Set text color ESC| F Z | fg | bg | Color 1..32 (O=transparent) for string and character: fg=text color; bg=background color 8,0
Set font F | ni Set font with the number n1 3
Font zoom factor Z | nl|n2 n1 = X-zoom factor (1x to 8x); n2 = Y-zoom factor (1x to 8x) 1,1
Additional width/height ESC| Z [ Y |n1|n2 n1=0..15: additional width left/right; n2=0..15: additional height top/bottom 0,0
Spacewidth J [ nl n1=0: use spacewidth from font; n1=1: same witdh as a number; n1>=2 width in dot 0
[Text angle W | n1 Text output angle: n1=0: 0°; n1=1: 90°; n1=2: 180°; n1=3: 270° 0
(L)L:taUt Strifngd L A string (...) is output to xx1,yy1
: left justifie T~ | text end of string: 'NUL' ($00), 'LF' ($0A) or 'CR' ($0D
C: cethered Esc| z L oy NUL several Iineg are seézrat)ed by(tie czharacter('T' ($)7C, pipe)
R: right justified R the character \' ($5C, backslash) cancles the special function of '|' and '\
Output a string (...) inside area from xx1,yy1 to xx2,yy2 at position n1=1..9;
Output string text the area will be filled with background color;
in an area ESC| Z B |xx1 [yyl [xx2 |yy2 | n1 NUL [n1=1: Top Left; n1=2: Top Center; n1=3: Top Right
(since V1.2) n1=4: Middle Left; n1=5: Middle Center; n1=6: Middle Right
n1=7: Bottom Left; n1=8: Bottom Center; n1=9: Bottom Right
String for terminal ESC| Z T text ... Command for outputting a string from a macro to the terminal
Draw straight lines and points
Set color for lines ESC| F | G | fg | bg Colors 1..32 (O=transparent): fg = color for line; bg = pattern background 8,1
Point size/line thickness Z | nl|n2 n1 = X-point size (1 to 15); n2 = Y-point size (1 to 15);
Pattern M | ni Set straight line/point pattern no. n1=1..255; 0=do not use pattern
Draw point P |xx1 |yyl Set a point at coordinates xx1, yy1
Draw straight line D |xx1 [yyl |xx2 |yy2 Draw straight line from xx1,yy1 to xx2,yy2
Draw rectangle R [xx1 |yyl [xx2 [yy2 Draw four straight lines as a rectangle from xx1,yy1 to xx2,yy2
Set start point ESCl G ['s [xx1 yy1 Set the last end point at coordinates xx1, yy1 for commands 'GW', 'GX' and 'GY"
Continue straight line W | xx1 [yy1 Draw a straight line from last end point to xx1, yy1 1,1
Draw X-Graph X | xs | ya |yt (I?frsi/\vlglzaepsh with fix x-steps (xs=1..127 or 129..255 for neg. steps) and variable amount (ya=1..255)
Draw Y-Graph Y |ys | xa [xx1 Draw graph with fix y-steps (ys=1..127 or 129..255 for neg. steps) and variable amount (xa=1..255)
of x-values
Change/draw rectangular areas
Delete area L | xx1 [yyl |xx2 |yy2 Delete an area from xx1,yy1 to xx2,yy2 (fill with background color)
Fill area S [xx1 [yyl [xx2 [yy2 Fill an area from xx1,yy1 to xx2,yy2 (fill with foreground color)
Fill area with color ESC| R F [xx1 |yyl |xx2 [yy2 | n1 |Fill an area from xx1,yy1 to xx2,yy2 with color n1=1..32
|Invert area I [xx1 |yyl |xx2 [yy2 Invert an area from xx1,yy1 to xx2,yy2
Copy area C | xx1 [yy1 |xx2 |yy2 [xx3 Jyy3 |Copy an area from xx1,yy1 to xx2,yy2 to new position xx3,yy3
Patterncolor F | M |fg | bg Color 1..32 (O=transp.) for monochrome pattern: fg=foreground; bg=background color 8,1
Area with fill pattern ESC R M [xx1 [yyl |xx2 |yy2 | n1 |Draw an area from xx1,yy1 to xx2,yy2 with pattern n1
Draw box O |xx1 [yy1 [xx2 |yy2 | n1 [Draw a rectangle xx1,yy1 to xx2,yy2 and fill with pattern n1
Set color for border F | R |cl|c2]|c3 Set color for border segments: c1=frame outside; c2=frame inside; c3=filling 8,1,1
Set border type ESC R E [ n1|n2 Set border type n1=1..255; border angle: n2=0: 0°; n1=1: 90°; n1=2: 180°; n1=3: 270° 1,0
Draw border box R [xx1 [yy1 [xx2[yy2 | Draw a border box from xx1,yy1 to xx2,yy2
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EA eDIPTFT70-A: Bitmap / Animation commands after
Command |codes [Remarks reset
Bitmap image commands
Set bitmap colors ESC| F U | fg | bg painting color for monchrome bitmaps fg=foreground color; bg=background color 1,8
Image zoom factor Z |nl|n2 n1 = X-zoom factor (1x to 8x); n2 = Y-zoom factor (1x to 8x) 1,1
Image angle W | ni output angle of the image: n1=0: 0°; n1=1: 90°; n1=2: 180°; n1=3: 270° 0
Mirror Image X | nt n1=0: normal display; n1=1: the image is mirrored horizontally 0
Esc| U n1=0: no transparency; show picture with all colors rectangular
[Transparency for T | n ni=1: f:olor_of the first dot at top left side will b_e defin_ed as transparent (like a mask) 2
color bitmaps n1=2: if defined - use transparent color from bitmap-file (.GIF . TGA .PNG .G16)
n1=3: replace transparent color from bitmap-file with actually background color
Load internal image esc| u I | xx1 [yyl | nr | Load internal image with the no (0 to 255) from the data flash memory to xx1,yy1
Load image L | xx1 |yyl G16data... [Load animage to xx1,yy1; see image structure (G16 format) for image data
RLE compression ESC| U | R the next hardcopy ('ESC U H xx1,yy1,xx2,yy2) will be send with RLE compression
Send hardcopy Esc| U H | xx1 | yy1 | xx2 | yy2 | After this command, the image extract is sent (to sendbuffer) in G16 format
Animation image commands
Set animation colors ESC| F | W | fg | bg color for monchrome animation images fg=foreground color; bg=background color 1,8
Animation zoom factor Z | nl|n2 n1 = X-zoom factor (1x to 8x); n2 = Y-zoom factor (1x to 8x) 1,1
JAnimation angle W | n1 output angle of the animation image n1=0: 0°; n1=1: 90°; n1=2: 180°; n1=3: 270° 0
Mirror animation X | nt n1=0: normal display; n1=1: the animation image is mirrored horizontally 0
EsC| W n1=0: no transparency; show animation with all colors rectangular
[Transparency for T m n1=1: color of the first dot at top left side will be defined as transparent (like a mask) >
color animation n1=2: if defined - use transparent color from animation-file (.GIF .G16)
n1=3: replace transparent color from animation-file with actually background color
Load single image ESC| W I | xx1 [yyl | nt1 |n2 Load from animation n1=0..255 the single image n2 to xx1,yy1
Define an animationprocess no=1..4 at position xx1,yy1 (=left top edge) with
animation image n2=0..255.
Define animationprocess ESC| W | D [ no [xx1 [yyl | n2 |type |time |type: 1=run once; 2=cyclically; 3=pingpong; 4=once backwards; 5=cyclic backwards
6=pingpong backwards; 7=manually (use command ESC W N|P|F|M)
time: O=stop; 1..254=time in in 1/10 sec; 255=use time from animation-file
(Change animation type Y | no |type Assign a new type=1..7 to animationprocess no=1..4
IChange animation time C | no [time Assign a new time=0..255 to animationprocess no=1..4
Next animation image N | no Show the next image from animationprocess no=1..4
Previous animation image ESC| W | P [ no Show the previous image from animationprocess no=1..4
[Show animation image F [ no | n2 Show image n2 from animationprocess no=1..4
Run to animation image M | no | n2 Run animationprocess no=1..4 from actually image to image n2
Stop animationprocess L [ no Stop animationprocess no=1..4 and clear last image with actually background color
EA eDIPTFT70: Clipboard commands after
Command |Codes [Remarks reset
Clipboard commands (Buffer for display area)
Save display contents c B [The entire content of the display is copied to the clipboard as an image area
Save area Esc S xx1 | yy1 | Xx2 yy2 | [The image area from xx1, yy1 to xx2, yy2 is copied to the clipboard
Restore area R [The image area on the clipboard is copied back to the display
Copy area ¢ K xx1 | yyl | [The image area in the clipboard is copied back to xx1, yy1 of the display empty
Load bitmap to clipboard
Load image to clipboard L xx1 [yyl | Gi6data.. |Loadthe image data (G16-format) into clipboard to xx1, yy1
Internal image to clipboard I xx1 |yyl | nl Draw internal image from data-flash with n1=0..255 into clipboard to xx1, yy1
Animation sub image to ESC| C | F xx1 |yt |t n2 Draw internal animation sub image from data-flash with number n1=0..255, n2=framenumber info
clipboard clipboard to xx1, yy1
Clipboardimage autoupdate U ni n1=0: Auto ypdat(_e OFF; n1=1: Auto update ON; after loading image into clipboard (‘CL', ‘Cl, 'CH) 1
Jthe content is copied to the screen
Extended clipboard layer usage
Copy to clipboard layer P xx1 |yyl [xx2 yy2 |xx3 |yy3 |Area from xx1,yy1 to xx2,yy2 on the screen is copied into the clipboard layer to xx3,yy3
Copy from clipboard layer C xx1 |[yy1l [xx2 yy2 [xx3 |yy3 |Clipboard area from xx1,yy1 to xx2,yy2 is copied into the screen to xx3,yy3
I(:;lz)r/ area on clipboard Esc| ¢ A xx1 |yyl [xx2 yy2 |xx3 [yy3 |The area from x1,y1 to x2,y2 on the clipboard layer is copied to new upper left corner x3,y
Clipboard transparent color T ni n1=0: no transparency; 1..32: transparent color for clipboard, only for 'ESC CC' 0
Animation through clipboard W ntl|n2 n1=1..4: animation nr; n2=0: draw directly to screen, n2=1 first draw to clipboard layer and| 1-4
then copy to screen 0
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EA eDIPTFT70-A: Instrument commands after
|Command |Codes |Remarks reset
Define, use instruments

Define instrument n1=1..4 and xx1,yy1 (=left top edge);
Definine instrument Esc| 1 | P | nt [xxt |yt | n2 | n3 | aw | ew [/SOintrumentimage n2=0.255 nothing
Output angle n3=0: 0°; n3=1: 90°; n3=2: 180°; n3=3: 270°; definied
aw, ew (0..254) are start and endvalue (0% and 100%).
Update instrument A [ nl|val Update instrument with new value and redraw
Redraw instrument N [ n1 Redraw entire instument n1=1..4
Send instrument value Esc| | |.S | nl Send actual instrument value n1=1..4 to send buffer
The definition of the instrumets gets invalid. If the instrument was adjustable by touch,
Delete instrument D |nil|n2 the touch area will be deleted, too.
n2=0: Instrument stays visible; n2=1: Instrument is deleted completely
User values - formatted string output
User value color ESC| F | vf | hf Set color 1..32 for instrument user value fg=foreground; bg=background color 8,1
User value font F | n1 Set font nr for instrument user value 5
User value zoom Z [ nl|n2 Set zoom factor for instrument user value: n1=X-Zoom 1x..8x; n2=Y-Zoom 1x..8x 1,1
User value additional ESC| | v | nt | n2 n1=0..15: additional width left/right; 0.0
hight/width n2=0..15: additional height top/bottom for instrument user value; ’
User value angle W | nt Set writing angle for instrument user value: n1=0: 0°; n1=1: 90°; n1=2: 180°; n1=3: 270° 0°
Define user value for instrument no=1..4. Output is right justified to x1,y1
For Format String: "ivi=uservalue1;iv2=uservalue2"
. mat Assign two instrument values (iv1,iv2 =0..254) to user defined values max. range: 4 1/2 digits 19999
User values / scaling ESC| I | X | nt xxt fyyl g (NUL| s point (' o ) + sign
ing e.g. display "-123.4" for iv1=0 and "567.8" for iv2=100
Format String: "0=-123.4;100=567.8"
EA eDIPTFT70-A: Bargraph commands after
Command [Codes |[Remarks reset
Bargraph commands
Set color for bargraph ESC| F [ B | fg [ bg | fc | Colors: fg = foreground; bg = background; fc = color for frame 8,1,8
Bargraph pattern M | nl Pattern for bargraph n1=1..255; n1=0 no pattern/solid (valid for type=0..3) 0
Bargraph border ESC| B | E | n1 Border for bargraph n1=1..255 (valid for type=4..7) 1
Bargraph linewidth B | nt Linewidth for bargraph n1=1..255; n1=0 automatic (valid for type=2,3,6,7) 0
Define bargraph no=1..20 to L(eft), R(ight), O(up), U(down)
R xx1,yy1,xx2,yy2 rectangle enclosing the bar graph.
L sv, ev are the values for 0% and 100%. no bar
Define bargraph ESC| B no |xx1 [yyl |xx2 |yy2 | sv | ev |type |type: O=pattern bar; 1=pattern bar in rectangle; )
(o] . . R i defined
u type: 2=pattern line; 3=pattern line in rectangle;
type: 4=border bar; 5=border bar in rectangle;
type: 6=border line; 7=border line in rectangle;
Update bargraph A | no |val Set and draw the bargraph with the number no=1..20 to the new value val
Draw bargraph N | no Entirely redraw the bargraph with the number no=1..20
Send bargraph value esc| B | S | no Send the current value of bargraph number no=1..20 to sendbuffer
The definition of the bar graph with the number no=1..20 becomes invalid.
Delete bargraph 