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Dimensions:
138x105x10mm

TECHNICAL DATA

LCD GRAPHIC DISPLAY WITH A RANGE OF GRAPHIC FUNCTIONS

8 BUILT-IN FONTS

FONT ZOOM FROM approx. 2mm TO approx. 80mm, also rotated by 90°

3 DIFFERENT INTERFACE ONBOARD: RS-232, I2C-BUS OR SPI-BUS

320x240 DOTS WITH LED BACKLIGHT BLUE NEGATIVE OR

BLACK&WHITE POSITIVE, FSTN TECHNOLOGY AND AMBER

POWER SUPPLY +5V@ typ. 50mA / 240mA (WITHOUT / WITH LED BACKLIGHT)
POSITIONING ACCURATE TO THE PIXEL WITH ALL FUNCTIONS

DRAW LINE, DOT, AREA, AND/OR/EXOR, BARGRAPH...

CLIPBOARD FUNCTION, PULL-DOWN MENU

UP TO 16 PAGES & 256 PICTURES INTERNALY STORED

UP TO 16 PAGES & 768 MACROS PROGRAMMABLE (80kB ON-BOARD FLASH)
MIX TEXT AND GRAPHIC, FLASHING ATTRIBUTE: ON/OFF/ INVERT
BACKLIGHT BRIGHTNESS PER SOFTWARE

ANALOGUE TOUCH PANEL: VARIABLE GRID

FREE DEFINABLE KEY AND SWITCH

POWER-DOWN-MODE (TYP. 150pA) WITH WAKEUP BY TOUCH

ORDERING CODES

* 0% Ok Ok ¥k X X ¥ H  F F F * F x *

320x240 DOTS, WHITE LED BACKLIGHT, BLUE NEGATIVE EA eDIP320B-8LW
AS ABOVE, BUT WITH TOUCH PANEL EA eDIP320B-8LWTP
320x240 DOTS, WHITE LED BACKLIGHT, POSITIVE MODE, FSTN EA eDIP320J-8LW
AS ABOVE, BUT WITH TOUCH PANEL EA eDIP320J-8LWTP
320x240 DOTS, AMBER LED BACKLIGHT, POSITIVE MODE, FSTN EA eDIP320J-8LA
AS ABOVE, BUT WITH TOUCH PANEL EA eDIP320J-8LATP
MONTING FRAME (ALUMINIUM), BLACK ANODIZED EA OFP321-8SW

PROGRAMMER FOR USB INCL. CABLE, CD FOR WIN98/ME/2000/XP  EA 9778-1USB
STARTER KIT, (1x EA eDIP320B-8LWTP + USB-PROGRAMMER + CD) EA START-eDIP320
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Documentation of revision

Date Type Old New Reason / Description
9.11.2006 | V1.0 1st. edition
bug fix:
- corrupted character chain

- bargraph return code fixed
- single picture for touch keys

3.4.2007 | V11
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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.

The displays are ready for operation immediately with an operating voltage of 5V. They are controlled
via one of the 3 integrated interfaces: RS-232, SPI or I2C. 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 I12C specification. To improve data
security, a simple protocol is used for all types of transfer.

ANALOG 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.

LED ILLUMINATION: BLUE, WHITE, AMBER

All displays are equipped with modern, energy-saving LED illumination. Brightness can be varied
0~100% by command. While the black&white display (J-LW) and the amber one (J-LA) can also be
read with the illumination switched off entirely, the blue-white display (B-LW) needs at least minimal
illumination if it is to be read.

We recommend the black&white or amber version for use in direct sunlight. In all other cases we
recommend the very high-contrast blue-white version.

In 24-hour operation, the illumination of the J-LW and B-LW types should be dimmed or switched off
as often as possible to increase their lifetime. The amber version (J-LA) is also suitable for continuous
use at 100% illumination (MTBF 100,000 hours).

SOFTWARE

This display is programmed by means of commands, such as Draw a rectangle from (0,0) to (64,15).
No additional software or drivers are required. Strings and images can be placed with pixel accuracy.
Flashing attributes can be assigned as often as you like. Text and graphics can be combined at any
time. Up to 32 different character sets can be used. 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

Programmer for internal data flash memory

The display is shipped fully programmed and with all fonts. The additional programmer 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 USB programmer EA 9778-1USB, which is available as an accessory, will
burn the data/images you have created into the on-board data flash memory (80 kB) permanently.
The programmer runs under Windows and is connected to the PC’s USB interface. It is shipped with
an interface cable and the installation software.
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SPEZIFICATION AND CHARACTERISTICS

Characteristics
Value Condition min. typ. max. Unit
'?Sri?;i;\?u re 20 +70 c
Storage Temperature -30 +80 °C
Storage Humidity <40°C 90 %RH
Operating Voltage 4.5 5.0 5.5 \
Input Low Voltage -0.5 0.2*VvDD \
Input High Voltage Pin Resetonly | 0.9*VDD VDD+0.5 \Y
Input High Voltage except Reset 0.6*VDD VDD+0.5 \
Input Leakage Current Pin MOSI only 1 uA
Input Pull-up Resistor 20 50 kOhms
Output Low Voltage 0.7 \Y
Output High Voltage 4.0 \Y
Output Current 20 mA
Whit(=jI (?::/ik“ght 230 mA
Power Supply Ambe1r0%2/§kllght 190 mA
Backlight off 50 mA
Powerdown 5 150 pA
OUTPUTS

The EA eDIP320 offers up to 8 outputs, which can be used to control LEDs, for example. The
configuration pins used depend on the interface selected (RS232, SPI or I12C). The configuration pins
(open drain with internal pullup) are then evaluated as 1=HIGH level.

Each output can be controlled by means of the ‘ESC YW n1 n2’ command. Current can only flow
when the level is at L (open drain with internal pullup). Each output can supply a maximum of 10 mA.
Itis thus possible to connect an LED to an output directly. Higher currents can be connected by using
an external transistor.

Assignment output <-> pin no. w5V
RS232/RS422 SPI 12C
output | pin no. | symbol | pin no. | symbol | pin no. | symbol 3900 fED
ouT1 6 BAUDO 10 DORD 6 BAO OuUT1..8
ouT2 7 BAUD1 12 OouT2 7 BA1
OouT3 8 BAUD2 13 WUP 8 SAO
ouT4 9 ADRO 14 CPOL 9 SA1
OuUT5 13 WUP 15 CPHA 10 SA2 OouT 1.8
OuUT6 14 ADR1 17 DPROT 11 BA2
ouT7 15 ADR2 13 WUP
ouTs 17 DPROT 17 DPROT
ELECTRONIC
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RS-232 INTERFACE Pinout eDIP320-8: RS-232/RS-422 mode
I f h . | . . h I h Pin| Symbol |In/Out Function Pin | Symbol Function
t e dISp ay IS ered as shown be OW5 t e 1 GND - Ground Potential for logic (0V) 25 N.C. notconnected
- H H H 2 VDD - Power supply for logic (+5V) 26 N.C. notconnected
RS . 2 32 Int_e rface . |.S Se I eCted ) Th e pl n 3 VADJ In  Operating voltage for LC driving (input) 27 N.C. notconnected
assignment is spec|f|ed in the table on the [+ | vouT | out Outputvoltage for LC driving 28| N.C. notconnected
. 5 | RESET - L:Reset 29 N.C. notconnected
rlght- 6 | BAUDO In Baud Rate 0 30 | N.C. notconnected
H 7 | BAUD1 In  Baud Rate 1 31 N.C. notconnected
The RXD andTXD Ilnes lead 5V (CMOS level) 8 | BAUD2 In  Baud Rate 2 32 N.C.  notconnected
to a microcontroner’ for examp|e’ for direct |9 | Apro In  Address 0 for RS-485 33| N.C. notconnected
. 10 RxD In Receive Data 34 N.C. notconnected
connection. 11| TxD Out _Transmit Data 35| N.C. notconnected
1 H ” H 12| EN485 Out__ Transmit Enable for RS-485 driver 36 N.C.  notconnected
If “genuine” RS-232 levels are required (e.g. L (Powor-On) disable Power-On-Vacro
. .C. notconnected
for connection to a PC), an external level DL P | LiWakeup from Powerdownmode il
’ 14| ADR1 In__ Address 1 for RS-485 38 N.C.  notconnected
converter (e_g_ |\/|AX232) is reqwred_ 15| ADR2 | In Address 2 for RS-485 39 | N.C. notconnected
16 | BUZZ Out Buzzer output 40 N.C.  notconnected
L: Disable Smallprotokoll
17 | DPROT In d " 41 N.C. notconnected
o not connect for normal operation
Note: L: Normal Operation
e 18| DPWR Out H: Powerdownmode 42 N.C. notconnected
The pins BAUD 0 to 2, ADR 0 to 2, WUF, DPROT and TEST/ 19 WP In  L: Writeprotect for DataFlash 43| N.C. notconnected
SBUF have an internal pullup, which is why only the LO level TEST | open-drain with internal pullup 20.50k
_ . . . . 20 IN (Power-On) L: Testmode 44 N.C.  notconnected
(0=GND) is 1:‘0 be actively applied. These pins must be left SBUF | OUt T L data in sendbuffer
open f(}r a Hi level. 21 PDI internal use, do not connect 45| N.C. notconnected
For RS232 operatian (without addressing) the pins ADR O to 22 PDO internal use, do not connect 46 | N.C. notconnected
23 N.C. do not connect, reserved 47 N.C.  notconnected
ADR 2 must be left open. :
ﬁ P 24 N.C. do not connect, reserved 48 N.C.  notconnected

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.

BAUD RATES Baud Rates
The baud rate is set by means of pins 6, 7 and 8 (baud 0 to 2). The [Baudo |Baudt [Baudz | 9@ fommat
data format is set permanently to 8 data bits, 1 stop bit, no parity. 0 0 0 1200
RTS/CTS handshake lines are not required. The required control is |————— 2200
taken over by the integrated software protocol (see pages 8 and 9). i i 0 9600
1
st 30 Y o1 Y 32 ) 58 ) 00 ) 05 ) 08 ) o7 et B 71
0 1 1
1 1 1 115200

RS-485 INTERFACE
With an external converter (e.g. SN75176), the EA eDIP320 can be connected to a 2-wire RS-485
bus. Large distances of up to 1200 m can thus be implemented (remote display). Several EA eDIP320
displays can be operated on a single RS-485 bus by setting addresses.

We recommend the EA 9778-1RS485 board for development.

Addressing:

- Up to eight hardware addresses (0 to 7) can be set by means of pins ADRO to ADR2.

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

- The eDIPs with the addresses 0 to 6 are deselected after power-on.

- Up to 246 further software

+5V
addresses can be set by means
of the ‘#KA adr’ command in the +5vo——2 VDD VADJ
power-on macro (set the eDIP 1 GND EA eDIP320-8 VU7
externally to the address 0). 10 RS-232 BUZZ
— P RxD
< " TxD DPROT
DPWR
12/ EN485 WP
b 828 o WUP
g 232 EEE e
[i'd oo <<
5l 6‘ 7\ 8‘ 9‘ 14‘ 15‘
+5V application example
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SPI INTERFACE Pinout eDIP320-8: SPI mode
. . . Pin| Symbol |In/Out [Function Pin Symbol |Function
If the dlsplay IS ered as Shown belOW, SP 1 GND - |Ground Potential for logic (0V) 25 N.C. |notconnected
H H H 2 VDD - [Power supply for logic (+5V) 26 N.C. |notconnected
mOde 1S aCt_Ivated' The data 1S then tranSferred 3 VADJ In |Operating voltage for LC driving (input) 27 N.C. |notconnected
via the serial, synchronous SPI interface. 4| VOUT | Out |Outputvoltage for LC driving 28 NC. |notconnected
5 | RESET - |L:Reset 29 N.C. |notconnected
6 SS In  |Slave Select 30 N.C. |notconnected
: : 7 MOSI | Serial | 31 N.C. t ted
Data transfer is possible at up to 100 kHz. |7 | 122 | on leor out o NG
Howeve r, if pauses of at least 100 MS are |9| o In  [Shift Clock 33 N.C. |notconnected
. . . .. 10| DORD In |Data Order (0=MSB first; 1=LSB first) 34 N.C. |notconnected
malntalned between the |nd|V|dua| byteS 11 | SPIMODE In__|connect to GND for SPI interface 35 N.C. |notconnected
H 12| OuT2 Out_|open-drain with internal pullup 20..50k 36 N.C. _|notconnected
during transfer, a byte can be transferred at U {PpEn-CaT WA IVE e puup =5
’ 13 WUP In L: (Power-On) disable Power-On-Macro 37 N.C not connected
up to 3 MHZ L: Wakeup from Powerdownmode T
) 14| CPOL In__ [Clock Polarity (0=LO 1=HI when idle) 38 N.C. |notconnected
Clock Phase
15| CPHA In 39 N.C. |notconnected
(sampled on O0=1st 1=2nd edge)
16| BUZZ Out |Buzzer output 40 N.C. |notconnected
L: Disable Smallprotokoll
Note: 17| PPROT | In |45 not connect for normal operation 41 N.C. |notconnected
. 1 DPWR out L: Normal Operation 42 NC t ted
The pins DORD, CPOL, CPHA, WUP, DPROT and TEST/SBUF |18 U |H: Powerdownmode & |notconnecte
have an internal pullup, which is Why only the LO level 19 WP In  |L: Writeprotect for DataFlash 43 N.C. |notconnected
_ . . . : lopen-drain with internal pullup 20..50k
(0=GND) is to be actively applied. These pins must be left open | ,, ;gﬁlT: (let IN (Power-On) L: Testmode 44 NC. |notconnected
for a Hi level. U louT L: data in sendbuffer
On pin 20 (SBUF) the display indicates with a low level that 21 PDI internal use, do not connect 45 N.C. _|notconnected
d . d b . d he i I db Th 22 PDO internal use, do not connect 46 N.C. _|notconnected
.ma 1S reaay to be retrieve :fromt € %nterna Sen, uﬁcer. € 23 N.C. do not connect, reserved 47 N.C. |notconnected
line can be connected to an interrupt input of the host system, 24| NC. do not connect, reserved 48 N.C. |notconnected
for example.
Via the P ins DOR D, CPOL and CPHA transfer [coo sccrinemsonanicn DORD=1 (LSB=BIf0 zuerst senden)
. CPHA=1 (Ubermnahme bei 2. Flanke) SCK max. 100kHz
parameter will be set. <1 | 111 111 n
SS

Write operation: a clock rate up to 100 kHz is allowed
without any stop. Together with a pause of 100 s
between every data byte a clock rate up to 3 MHz an
be reached.

BRER

cee

CPOL=1 (SCK Ruhezustand High) DORD=0 (MSB=Bit7 zuerst senden)
CPHA=0 (Ubernahme bei 1. Flanke) SCK max. 100kHz

[\
Y

Read operation: to read data (e.g. the "ACK" byte) a
dummy byte (e.g . 0xFF) need to be sent. Note that the
EA eDIP320-8 for internal operation does need a short
time before providing the data; therefore a short pau-
se of min. 6us (no activity of CLK line) is needed for

eaCh byte' Same IS Wlth 1 00kHZ Operatlon- CPOL=0 (SCK Ruhezustand Low) DORD=1 (LSB=BIt0 zuerst senden)
CPHA=1 (Ubemahme bei 2. Flanke) SCK max. 100kHz
+5V /_\ ‘
+5vo——2{VDD VADJ SN
VOUT
—*4eno  EA eDIP320-8 5
7 SPI BUZz
—: MOSI
< 9 MISO DPROT ? CPOL=0 (SCK Ruhezustand LOW) DORD=0 (MSB=Bit7 zuerst senden)
> CLK DPWR CPHA=0 (Ubemahme bei 1. Flanke) SCK max. 100kHz
SS w WP 12
- 3 s N |
b Bgf g Wp e
d AGo & o )
5l 10] 14] 15] 11J_ 12‘ i
+8Y application example 7
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I2C-BUS INTERFACE Pinout eDIP320-8: 12C mode
I f h d I . . d h b I . Pin| Symbol |In/Out Function Pin | Symbol Function
t e ISp a-y IS wired as snown pe OW, It can 1 GND - Ground Potential for logic (0V) 25 N.C. notconnected
H 2, 2 VDD - Power supply for logic (+5V) 26 N.C.  notconnected
be Operated dlreCtIy on an I C bus' 3 VADJ In  Operating voltage for LC driving (input) 27 N.C.  notconnected
8 different base addresses and 8 Slave 4 | vVOUuT Out  Output voltage for LC driving 28 | N.C. notconnected
. 5 | RESET - L:Reset 29 N.C. notconnected
addresses can be selected on the display. |c| sa0 | i [asicAddresso 50| NC. notconnected
7 BA1 In  [Basic Address 1 31 N.C. notconnected
8 SA0 In [Slave Address 0 32 N.C. notconnected
Data transfer is pOSS|bIe at up to 100 kHz. |° SA1 In  |Slave Address 1 33| N.C. notconnected
. 10 SA2 In |Slave Address 2 34 N.C. notconnected
However, if pauses of at least 100 pus are [11] saz | in [pasicAddress2 35| NC. notconnected
maintained between the individual bytes [ e o o e e | [ eoneeee
during transfer, a byte can be transferred at |-t~ | LiWakeup from Powerdounmode 7| e rowcomened
g ’ y 14 SDA Bidir. ISeriaI Data Line 38 | N.C. notconnected
up to 400 kHz. 15| scL In_[Serial Clock Line 39| NGC. notconnected
16| BUZZ Out Buzzer output 40 N.C.  notconnected
17 | DPROT In I&: Dls;able Sm?IprrotokoIII ii 41 N.C. notconnected
ot
On pin 20 (SBUF) the display indicates with a low level that data 18| DPWR | O4 H:Powerdownmode 42| NG. notconnected
is ready to be retrieved from the internal send buffer. The line 191 We In__L: Writeprotect for DataFlash 48| N.C. notconnected
open-drain with internal pullup 20..50k
can be connected to an interrupt input of the host system, for 20 ggﬁl CI)Nt IN (Power-On) L: Testmode 44| NC. notconnected
example. U' OUTL: data in sendbuffer
21 PDI internal use, do not connect 45 N.C. notconnected
22 PDO internal use, do not connect 46 N.C.  notconnected
23 N.C. do not connect, reserved 47 N.C. notconnected
24 N.C. do not connect, reserved 48 N.C.  notconnected
Note:

The pins BAO to 2, SAO to 2, DPOM, DPROT and TEST/SBUF have an internal pullup, which is why only the LO level (L=0=GND) is to be
actively applied. These pins must be left open for a Hi level (H=1).

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.

_i Addr MSB AddrLSB RW ACK Data MSB DatalSB ACK E_ Pin11.76 BasI:c -Address FC address
o f i BA2 BA1, ’BAO address D7 |D6 D5 D4 D3| D2 |D1|DO
i 2N L]L]|L s10 00 0 1
} 1 2 7 8 ] 1 2 7 8 9 H L H L $30 olo 1 1
START SLALRW Data Byte STOP L H | H $40 0|1 0 O S|8|8 R
H L L $70 o1 1 1 2 ? é w
H L H $90 1/0 0 1
H H L $BO 110 1 1
H H H $DO 111 0 1
DATA TRANSFER I2C-BUS Lo .
] . all pins open: Write $DE
principle 12C-bus transfer: Read $DF
- 12C-Start
- Master-Transmit: EA eDIP-I2C-address (e.g. $DE), send smallprotocol package (data)
- I2C-Stop
- 12C-Start
- Master-Read: EA eDIP-I12C-Address (e.g. $DF), read ACK-byte and opt. smallprotocoll package (data)
-12C -
[2C-Stop +5V
Read operation: for internal +5v o——2/ VDD VADJ j— B
. = uzzer
operation the EA eDIP does need ——" GND EA eDIP320-8 Vo
a short time before providing the I’C BUZZ
data; therefore a short pause of 35‘5 DPROT 17
min. 6us is needed for each byte i DPWR *%-
. . T WP 18
(no activity of SCL line). SDA Q
SCL Lu . WUP 2 o
Q 2329 229 © TEST 2001
[1'4 momm nuouw N
sl 6‘ 7\ 11\ e\ 9\ 10\ 12l
+5V application example
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DATA TRANSFER PROTOCOL (SMALL PROTOCOL)

The protocol has an identical structure for all 3 interface types: RS-232, SPI and I12C. Each data
transfer is embedded in a fixed frame with a checksum (protocol package). The EA eDIP320-8
acknowledges this package with the character <ACK> (=$06) on successful receipt or <NAK> (=$15)
in the event of an incorrect checksum or receive buffer overflow. In the case of <NAK>, the entire
package is rejected and must be sent again.

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 128 bytes (len <= 128). Commands longer than 128
bytes (e.g. Load image ESC UL...) must be divided up between a number of packages. All data in
the packages are is compiled again after being correctly received by the eDIP320.

DEACTIVATING THE SMALL PROTOCOL

The protocol is identical for all 3 interface types: RS-232, 12C and SPI. 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.

BUILDING THE SMALLPROTOCOL PACKAGES

Command/Data to the display

The user data is transferred framed by

> |<0ct>| ten | data... | bec | <DC1>, the number of bytes (len) and the
< |<ACK> checksum (bcc). The display responds with
<ACK>.

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

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

len = count of user data (without checksum, without <DC1>, max. 128)
bece = 1 byte = sum of all bytes incl. <DCI1> and len, modulo 256

Request for buffer information

> [|<Dc2>| 1 | | | bee | This command queries whether user data

< |<Acks is ready to be picked up an how full the
<Dc2s| o send buffer receive buffer bec dlsplay's receive buffer is.

< bytes ready bytes free

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

1 = I(dez.) = $01 I = 73(dez.) = $49

<ACK> = 6(dec.) = 306

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

Request for content of send buffer

> [oc2>| 1 | s | bee | The command sequence <DC2>, 1, S, bcc
< |wack empties the display’s send buffer. The
< [oct=] e | o [ ooo | display replies with thg acknowledgement
<ACK> and the begins to send all the
<DC2> = 8(dec.) = $12 collected data such as touch keystrokes.
1 = I(dez.) = $01 S = 83(dez.) = $53

<ACK> = 6(dec.) = 306
len = count of user data (without checksum, without <DC2>, max. 128)
bce = 1 byte = sum of all bytes incl. <DC2>, modulo 256
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Protocol settings This is how the maximum package size that
Sacketsize for can be sent by the display can be limited.
> || ° P | " sendbufter timeout bee | The default setting is a package size with

< |<Acks> up to 128 bytes of user data.
The timeout can be set in increments of 1/
100 seconds. The timeout is activated when

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

3 = 3(dez.) = 303 D = 68(dez.) = $44 ST .
packet size for send buffer = 1..128 (standard: 128) individual bytes get lost. The entire package
timeout = 1..255 in 1/100 seconds (standard: 200 = 2 seconds) then has to be sent again_

bee = 1 byte = sum of all bytes incl. <DC2>, modulo 256
<ACK> = 6(dec.) = $06

Request for protocol settings

Dol 1 | 5 | oo | This command is used to query protocol
> oK settings.
< < >
max. akt. send .
< <DC2> 3 packet size packet size akt. timeout bcc

<DC2> = 18(dec.) = 312

1 = I(dez.) = 301 P = 80(dez.) = $50

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

max. packet size = count of maximum user data for 1 package (eDIP320-8 = 128)
akt. send packet size = current package size for send

akt. timeout = current timeout in 1/100 seconds

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

Repeat latest package

If the most recently requested package

> |<DC2> 1 | R | bce | . . :
contains an incorrect checksum, the entire
< <ACK> .
STeTS package can be requested again. The reply
< |<cos| 'en data.. bee can then be the contents of the send buffer
<DC2> = I18(dec.) = $12 (<DC1>) or the buffer/protocol information
1 = I(dez.) = $01 R = 82(dez.) = $52 (<DC2>).

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

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

len = count of user data in byte (without ckecksum, without <DCI> or <DC2>)
bece = 1 byte = sum of all bytes incl. <DC2> and len, modulo 256

Adressing (only for RS232/RS485)

selector This command can be used to select or
> |[<DC2>| 3 A deselect adr bce .
deselect the eDIP320 with the address adr.
< <ACK>
<DC2> = 18(dec.) = $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

Example
The following example shows a complete protocol package for sending commands:

Clear display and draw a line from 0,0 to 319,239
koct>| ten [esc D L ec 6 D o 0 319 239 [ boc | >

$11 $0E $1B $44 $4C $1B $47 $44 $00 $00 $00 $00 $3F $01 $EF $00 $9F
.

$06
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TOUCH PANEL (EA EDIP320X-8LWTP VERSIONS)

The -xxxTP versions are shipped with an analog, resistive touch panel. Up to 80 touch areas (keys,
switches, menus, bar graph inputs) can be defined simultaneously. The fields can be defined with
pixel accuracy. The display supports user-friendly commands (see page 16). When the touch “keys”
are touched, they can be automatically inverted and an external tone can sound (pin 16), indicating
they have been touched. The predefined return code of the “key” is transmitted via the interface, or
an internal touch macro with the number of the return code is started instead (see page 19, Macro
programming).

Touch panel adjustment

The touch panel is perfectly adjusted and immediately ready for operation on delivery. As a result of
aging and wear, it may become necessary to readjust the touch panel.

Adjustment procedure:

1. Touch the touch panel at power-on and keep it depressed. After the message “touch adjustment

?” appears, release the touch panel again (or issue the ‘ESC @’ command).

2. Touch the touch panel again within a second for at least a second.

3.Follow the instructions for adjustment (press the 2 points upper left and lower right).

FRAMES AND KEY FORMS

A frame type can be set by using the Draw frame or Draw frame box command or by
drawing touch keys. 18 frame types are available (0 = do not draw a frame). The 1
frame size must be at least 16x16 pixels.

BITMAPS AS KEYS

Apart from the frame types, which are infinitely scalable, it is also possible to use
bitmaps (2 each for not printed and printed) as touch keys or touch switches. 2
You can use ELECTRONIC ASSEMBLY LCD-Tools” to integrate your own buttons
as images (“PICTURE” compiler r
B statement). A button always consists
At Bl of two monochrome Windows BMPs
s g e e et of equal size (one bitmap to display 9
|- use graphic- biikmodes for text and bitmaps | the touch key in its normal state and
one for when itis pressed). The active 11 17
area of the touch key automatically
results from the size of the button
bitmaps. 13

15

I

17
I

SWITCHES IN GROUPS (RADIO GROUPS)

Touch switches (radio buttons) change their status from ON to OFF or vice versa each time they are
touched. Several touch switches can be included in a group (‘ESC A R nr command). If a touch
switch in the group ‘nr’ is switched on, all the other touch switches in this group are automatically
switched off. Only one switch is ever on.

% on web at http://www.lcd-module.de/deu/touch/touch.htm
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FILL PATTERN

A pattern type can be set as a parameter
with various commands. In this way, for R
example, rectangular areas and bar graphs B 1 2 A P |

can be filled with different patterns. There
are 16 internal fill patterns available. \\ ///

g 9 18 11 12

i

14 15

TERMINAL MODE
When you switch the unit on, the cursor flashes in the first ling, indicating that the display is ready for
operation. All the incoming characters are displayed in ASCII format on the terminal (exception:
CR,LF,FEESC,#). The prerequisite for this is a working protocol frame (pages 8 and 9) or a
deactivated protocol.

Line breaks are automatic or can be executed by

means of the ‘LF’ character. If the last line is full, |wm. |& | & |& | 6| | & & & &6 |6o|o| )| 6|6 e
the contents of the terminal scroll upward. The |0 Vv la| s nlal ey =|el,|=-]. ]~
‘FF’ character (page feed) deletes the terminal.
The character ‘# is used as an escape character
and thus cannot be displayed directly on the |swws=ss|e|a|lB|c|D|E|F |G| H|I|J[K|L|M|N|D
terminal. If the character ‘# is to be output on the
terminal, it must be transmitted twice: ‘##’.

The terminal has its own level for displaying and |**“=* |~ |a|®B|cjd]je fla/hjijijk]1 m/n|o
is thus entirely independent of the graphic outputs. |snws=na| p|a|r|s|t|u|v|w x|u|z|€|1]|3]|~]a
If the graphics screen is deleted with ‘ESC DL,
for example, that does not affect the contents of
the terminal window. so0(dez 10 | £ | @ | £E
The terminal font is fixed in the ROM and can
also be used for graphic outputs ‘ESC Z... (set
FONT nr:o)- $B0 (dez: 176)

$CO (dez: 192)

$30(dezz48) | B | 1| 2| 3| 4|3 |6 |7 |89 | |4|=|>»]|72

$50(dez80) (P | BB | R S| T | U |V H| X[ ¥ | 2|01~ _

$80 (dez: 128) | & | Wi | &

[TH
[:1}
[T
[T
-n
m
L}
L]
]
-
"
o
b

o
-]
-]
=
5
1<
-]
-
o
M
+
™
-

$A0(dez180)| & | i | & | &

=
F
w
[
[

-

4

P
-
A
¥

$D0 (dez: 208)

$EQ(dez224)( o | B | |W |E | F (| T |F |8 | 0|5 |4 || E N

$FOez240) | = | X | 2 | £ | | |+ | & ||| | |P |2 |F|—

Terminal-Font (Font 0): 8x8 monospaced

EA eDIP320-8: Terminal commands After

Command Codes Remarks reset
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) AM Cursor to the beginning of the line on the extreme left
line feed If (dec:10) ~J Cursor 1 line lower, if cursor in last line then scroll
Position cursor P C|L IC=column; L=line; origin upper-left corner (1,1) 1,1
ICursor on/off Cc ni n1=0: Cursor is invisible; n1=1: Cursor flashes; 1
save cursor position S the current cursor position is saved
restore cursor position ESC| T | 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 eDIP320-8 V1.0 Rev.A")

[The terminal output is executed only within the window from column C and line Z | 1,1
Define window ESC| T |W C | L | B H | w |=upper-left corner) with a width of b and a height of h (specifications in characterd}40,30

w=angle (0=0°; 1=90°; 2=180°; 3=270°) of the terminal display 0
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INTEGRATED AND EXTERNAL FONTS

As standard, there are 3 monospaced character sets, 3 proportional character sets and 1 large digit
font integrated in addition to the 8x8 terminal font (font no. 0). The proportional character sets (which
have a narrow “I” and a wide “W”, for example) look better and take up less space on the screen.
Each character can be placed with pixel accuracy, and its height and width can be increased by a
factor of 1 to 8.

i ifi i i ifi *Lower[ so | 61 | s2 | 53 g4 | 65|66 | 57| 85|90 |a |98 | sc | sD | SE | oF
A text can be output left jtJStIfled, right jUS.tIfled OF [ Sylover|so | st |62 60| st | 8| 68| ST sa 0| sh |82 |sc D] e | or
centered. Rotation in 90° steps is possible (for
. . . . $20 (dez: 32) ! "H | F | KRN O |+ s - N
vertical installation of the display, for example).
Macro programming permits further fonts to be |swe=sw (& 12345 |6|7 8 9| |:]¢ =] 2
integrated (up to 31). All kinds of fonts can be |, uee s/ a & clolelels wlilsle lnl wlo
created using a text editor and loaded using the
. . $s0(dezs0) [P | @ (R[S |T|U|uW|wWw| x| y|Z|C|~|3]~|_
eDIP320 compiler? (the USB programmer
EA 9778-1USB is required). s00ez98) |+ |3 | b |c|d|le|f|a h i|lilk|1 m|n|o
Ylower| 6o | §1 | 42 | $3 | 64 | 66 [ %6 | $7 | 8 | $9 | $A | $B | $C | $D | $E | $F . \ .
Upper om|@ e e e e o) el e oo ez ) b s e L N R R R N A a
$20 (dez: 32) ! v og 5 | = & ' i 3 ¥ + , - X o $80(dez128)| € | i |2 |3 |3 |a|a | |2 |2 |& i1 1|8 |A
$30(dez:48) | 0 | L |2 |3 |4 |5 |E |7 |8 |43 : : £ =[x | e $90(dez144) | E | = | | S | | = |G | | |&G|d|F | & |%F B |F
$40 (dez: 64) I} [ 3 [ 1] E F [ H I a K L H n ] $A0 (dez: 160)| 4 i|a | RlM |22 4|24 ]| Y4 i € | »
550 (dez: 80) | F a | k| 5|7 u ] '] H v e L| s 1 - - $B0 (dez: 176)
$60(dez296) | ~ | o | b | c [ d |« | F |a |h|i|i|k|1L]|n|n|a $C0 (dez: 192)
$70(dezM2) | o | g | ¢ | 5 | t | u | w | w | x| w2 || |>]|«|a $D0 (dez: 208)
$80 (dez: 128) | € | & H i $EO(dez224)| o | B | M | W [ Z | | M| T [T |8 & |& || @ E N
$90 (dez: 144) d i | i E $FO(dezz240)| = | £ | 2 | £ | ] |+ |®” | ® | ®*|a | |N]|2]|F -~
Font 1: 4x6 monospaced Font 2: 6x8 monospaced
Ylower| go | 61 | $2 | 63 [ 44 | 65 | 66 | 67 | 98 | $9 | $A [ $B | $C | $D | $E | $F dLower| g0 | 51| $2 | $3 | 84 | $5 | 96 | $7 | $8 | 89 | SA [ $B | $C | 3D | $E | $F
Upper Olnl @l el e ele o el e oo a2 el e e Upper O M@ e @ 66| O 66| a2 03| 1|18
$20 (dez 32) I I T I L I A T I S I A B ) §20 (dez 32) NI T - T O U O B A PR R A
$30(dezde) | B |1 2 |3 |4 |5 (6 |F |8 || |:|€|=]|>|7? $30(dezzd8) |0 |1 |2 |3 |4 |5 |6 | T |82 || <]=]|=]|?
$40(dez6d) |2 (A | B  C|D E|F | G|H | I |J|K|L H|H| D $40(dez:Bd) | @ | A (B |C|D|E|F |G |H Il | J|E|L|M|MN|O
ss0(ezc0) ([P (O R |S|T UV H[&|Y|2|[| % 1|~]|_ $50(dez80) | P | Q| R |5 | T|U|% |w|s|¥ | 2|05 1] ]|=
$60 (dez: 96) . al/ bl lc|d|e|f q h i i k 1 mlm|o $60 (dez: 96) N a b o d & f q h i _'I k 1 m n a
$70ez 12t | p [ q|r s |t | w v |w|x|y|lz|{|2 ¥~ ]|a §70(ezM2) | o | g | r | s |t | u|v |w|=|y|z|[4]]]F]|"|a
$80(dez128)| € @i |6 | & |8 |a|d|g|e | E|le|li|i|i|H|A $00(dezii28) | & | Ui | £ | 5| 5| & |F|g|&|&|&|F | |i|A| &
$0ez )| E @ K |6 |6 |6 |0 |0 |G |0|U|¢ £ Y (B|Ff $o0(dez )| E | || & |5 | & |a|y|d]|0
sa0(dez160)| A [ 1 | a6 | O [f [ M [ 2|2 |8 |, |a|X | K]0 |%«|» sa0(ezt60)| 5 | i | & |a|A| W alao
$B0 (dez: 176) $B0 (dez: 176)
$C0 (dez: 192) $CO (dez: 192)
$D0 (dez: 208) $D0 (dez: 208)
$0(dez224)| ¢ |[B | [m|Z | @ |pm|r |F | B(D|E|[F|D|E N $EO (dez: 224) e
groqdez20)| = | £ | 2| 4| T[] |=|= || % || 0| ™| 2|3F| $FO (dez: 240) -
Font 3: 7x12 monospaced Font 4: GENEVAIO proportional
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*lower| 0 | ¢1 | $2 | 43 | $4 | $5 [ 46 | $7 | $8 | $9 | $A | $B | $C | $D | $E | $F +lower| 60 | 91 | $2 | $3 | 34 | $5 | $6 | 47 | $8 | 50 | $A | $B | $C | $D | $E | 4F
Upper @ Mm@ & @& 6 7)) 6 e 00| 12 18 (14 (15 Upper @M@ &G 6 @ 6|00 a2 18] (4 15
o | n L]

$20 (dez: 32) U - I N T A A A S R $20 (dez 32) H * -—

s30¢dezas) (B |1 |2 |5 |4 |9 6|7 |8 || |; | <|=]|> 7 $30 (dez: 48)

Q) 3 =

s0dezes) |@ A B\ C\D E|F|GH I |J K LMNID $40 (dez: 64)

ssofdezs0) [P |0 (RS |(T| O WD[WH Y 2 [|%]]]"]|_ $50 (dez: 80)

-~ =

~ O =0 s

Z/0/[9C ® Cm
2 3 >&V .

ﬂﬁXqu- +
— | — e [ A e

< M x| T X T/ oo
O — < —[Oo~

c O o NnOwk

L1
$60 (dez: 96) “lalb|lc|d|e | T g h i j k |l m/n|o $60 (dez: 96) f ‘g 0
so@ezt2) | p g |r|s |t ujvjwr/ylz {1 ]~ a $70 (dez: 112) p v w A
.. . -~ . - o -~ " - . - - = - 4 = = - b
se0dez126)| € | i (B (@ |@ @ |a|¢c |8 | &|e T |7T|i|H il 860 (dez: 128) € u e a a Q I A A
L3 - . - ~ . . = iR - Fat ] e
ssotdez44)| £ |@@ |FE| O (0 |0 @ |G |g 0|0 $90 (dez 149) E wE 0 U u U
. . . . - . ra ra ra e
sao(dezt60)| @ | i |0 |0 |fi [N |a|o $A0 (dez: 160) a I 0 n a 0
$80 (dez: 176) $B0 (dez: 176)
$C0 (dez: 192) $C0 (dez: 192)
$D0 (dez: 208) $D0 (dez: 208)
$EO (dez: 224) “ $EO (dez: 224) B
$FO (dez: 240) * $FO0 (dez 240) °
Font 5: CHICAGO14 proportional Font 6: Swiss30 Bold proportional

Flower| g0 | $1 | $2 | $3 | $4 | $5 | 96 | $7 | $8 | $9 | $A | $B | $C | $D | $E | $F
Upper || @ S| @ G| 6| @) 8| E| 000 12 a3 (14 (18)

$20 (dez: 32) + -

--0123456789:

Font 7: large Digits BigZif57

FONT APPEARANCE

This hard copy shows all the fonts with which the
product is shipped.

Macro programming permits them to be modified or
further fonts to be integrated. All kinds of fonts
(including Cyrillic and Chinese) can be created using
a text editor and programmed using the kit compiler/
LCD toolkit? (the EA 9778-1USB programmer is
required).

% on web at http://www.lcd-module.de/deu/touch/touch.htm

ELECTRONIC
ASSEMBLY

making things easy




ificati be changed with
EA eDIP320'8 Sﬁ%crl lr?i:(():g.s rI]Dﬁlrai)rlltir?gce(’ljlpcg)ar rgggrvogcﬁ

Page 14

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 17) or together with the self-
definable macro (see pages 19/20).

EA eDIP320-8: Command table 1 After
Command [Codes [Remarks reset
Commands for outputting strings
: . i atifi L A string (...) is output to xx1,yy1; end of string: ‘NUL' ($00), 'LF' ($0A) or 'CR' ($0D); several
8u<t:zl:1tt::2?igﬂl_rllgelf'lttlﬁjsst'zlffllee?:l C xx1|yyl t‘_a_)_d NUL lines ;e(se)paratec’i) by th‘e clh};)rlacter " ($7C); ?ext betyf/ten) two.'~(fB($7)E) chara((;sters) flashes
R on/off; text between two '@' ($40) characters flashes inversely;
Set font F ni Set font with the number n1 (0 to 31) 0
Font zoom factor Z nl|n2 N1 = X zoom factor (1x to 8x); n2 =Y zoom factor (1x to 8x) 1,1
Add. line spacing BSC| Z |y 1 Insert n1 pixels (0 to 15) between two lines as additional line spacing
[Text angle W ni [Text output angle: n1=0: 0°; n1=1: 90°; n1=2: 180°; n1=3: 270° 0
[Text link mode V ni Mode n1: 1=set; 2=delete; 3=inverse; 4=replace; 5=inverse replace; 4
[Text pattern M nl link Text with pattern number n1 (0 to 15); 1
[Text flashing attribute B ni n1: 0=no flashing; 1=Text flashes on/off; 2=Text flashes inversely 0
String for terminal ESC| Z T text ... ICommand for outputting a string from a macro to the terminal
Draw straight lines and points
Draw rectangle R xx1|yyl [xx2 yy2 Draw four straight lines as a rectangle from xx1,yy1 to xx2,yy2
Draw straight line D xx1|yyl|xx2 yy2 Draw straight line from xx1,yy1 to xx2,yy2
Continue straight line W xx1 [yy1 Draw a straight line from last end point to xx1, yy1 0
Draw point ESC| G | P xx1|yyl Set a point at coordinates xx1, yy1
Point size/line thickness Z nl|n2 n1 = X point size (1 to 15); n2 =Y point size (1 to 15); 11
Link mode vV nl Set drawing mode n1: 1=set; 2=delete; 3=inverse; 1
Pattern M n1 set straight line/point pattern number n1 (0 to 15) 1
Change/draw rectangular areas
Delete area L xx1|yyl [xx2 yy2 Delete area from xx1,yy1 to xx2,yy2 (all pixels off)
Invert area I xx1 [yyl[xx2 yy2 Invert area from xx1,yy1 to xx2,yy2 (invert all pixels)
Fill area S xx1|[yyl[xx2 yy2 Fill area from xx1,yy1 to xx2,yy2 (all pixels on)
Area with fill pattern ESC| R | M xx1|yyl|xx2 yy2| n1 |Draw area from xx1,yy1 to xx2,yy2 with pattern n1 (always set)
Draw box O xx1|yyl |xx2 yy2| n1 |Draw rectangle from xx1,yy1 to xx2,yy2 with pattern n1 (always replace)
Draw frame R xx1|yyl|xx2 yy2]| n1 |Draw frame of type n1 from xx1,yy1 to xx2,yy?2 (always set)
Draw frame box T xx1|yyl|xx2 yy2| n1 |Draw frame box of type n1 from xx1,yy1 to xx2,yy2 (always replace)
Bitmap image commands
Image from clipboard C xx1 [yy1 [The current contents of the clipboard are loaded to xx1,yy1 with all the image attributes
Load internal image I xx1|yyl| no Load internal image with the no (0 to 255) from the data flash memory to xx1,yy1
Load image L xx1|yyl| Bh7data... |Load animage to xx1,yy1; see image structure (BH7 format) for image data
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 n output angle of the image: n1=0: 0°; n1=1: 90°; n1=2: 180°; n1=3: 270° 0
Mirror Image ESC| U | x n1 n1: O=normal display; 1=the image is mirrored horizontally 0
Image link mode vV nl Mode n1: 1=set; 2=delete; 3=inverse; 4=replace; 5=inverse replace; 4
Image pattern M ni link Text with pattern number n1 (0 to 15) 1
Image flashing attribute B ni ir:;;(g):no flashing; 1=image flashes on/off; 2=image flashes inversely: 3=flashes with flash 0
Send hard copy H xx1|yy1 |xx2 yy2 | After this command, the image extract is sent in BH7 Format.
Display commands (effect on the entire display)
Delete display L Delete display contents (all pixels off)
Invert display | Invert display contents (invert all pixels)
Fill display ESC| D | S Fill display contents (all pixels on)
Switch display off A Display contents become invisible but are retained, commands are still possible
Switch display on E Display contents become visible again On
Flashing area commands
Delete flashing attribute L xx1 |yyl|xx2 yy2 Delete the flashing attribute from xx1,yy1 to xx2,yy2
Flash inversely esc| q 1 xx1|yyl|xx2 yy2 Defines an inverted flashing area from xx1,yy1 to xx2,yy2
Flashing area pattern M xx1|yyl|xx2 yy2| n1 |Defines a flashing area with pattern n1 (on/off) from xx1,yy1 to xx2,yy2
Set flashing time Z nl Set the flashing time n1= 1 to 15 in 1/10s; O=deactivate flashing function 6
Bar graph commands
R Define bar graph to L(eft), R(ight), O(ben) (up), U(nten) .(down) with
] L number no. xx1,yy1,xx2,yy2 form the rectangle enclosing the bar ) No bar
Define bar graph o Mo xx1 |yyl xx2|yy2 | SV | EV |Typ | pat |graph. sv, ev are the values for 0%'and 10.0%'. Type: O=bar; 1:par in define
U reptangle; pat=bar pattern type: 2=line; 3=line in rectangle; pat=line
width
Update bar graph esc| B | A ni |valu Set and draw the bar graph with the number n1 to the new user 'value'.
Draw new bar graph Z nl entirely reDraw the bar graph with the number n1
Send bar graph value S n Send the current value of bar graph number n1
the definition of the bar graph with the number n1 becomes invalid. If the bar graph was
Delete bar graph D n1|n2 defined as input with touch, this touch field will also be deleted. n2=0: Bar graph remains
isible; n2=1: Bar graph is deleted
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EA eDIP320-8: Command table 2 After
Command [Codes |Remarks reset
Clipboard commands (buffer for image areas)
Save display contents B The entire contents of the display are copied to the clipboard as an image area
Save area esc| ¢ S [xx1 Iyy‘l XX2 lyy2 | 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 |yy1 The image area on the clipboard is copied to xx1,yy1 in the display
settings for menu box/touch menu
Set menu font F | ni Set font with the number n1 (0 to 31) for menu display 0
Menu font zoom factor Z | nl|n2 n1 = X zoom factor (1x to 8x); n2 = Y zoom factor (1x to 8x) 1,1
JAdd. line spacing Y | n Insert n1 pixels (0 to 15) between two menu items as additional line spacing
Menu angle ESCI N "w | nt Menu display angle: n1=0: 0% n1=1: 90°; n1=2: 180°% n1=3: 270° 0
ni1=1: Touch menu opens automatically; n1=0:Touch menu does not open automatically;
[Touch menu automation T | n instead, the request 'ESC T 0' to open is sent to the host computer, which can then open the 1
touch menu with 'ESC N T 2'.
Menu box commands (control with keys rather than by touch)
A menu is drawn as of the corner xx1,yy1 with the current menu font. no= currently inverted
) . text entry (e.g.: 1 = 1. entry) Text:= string with menu items. The different items are separated by
Define and display menu D xx1iyyt no NU the character '|' ($7C,dec:124) (e.g. "item1[item2[item3"). The background of the menu is
saved automatically. If a menu is already defined, it is automatically canceled+deleted.
Next item N The next item is inverted or remains at the end
Previous item ESC{ N P The previous item is inverted or remains at the beginning
End of menu/send s The menu is removed and repla_ced with the original background. The current item is sent as
a number (1 to n) (0=no menu displayed)
End of menu/macro M | n1 The menu is removed and replaced with the original background. Menu macro n1 is called for
item 1, menu macro nr+1 for item 2, and so on
End of menu/cancel A |The menu is removed and replaced with the original background
Macro commands
Run normal macro N | n Call the (normal) macro with the number n1 (0 to 255) (max. 7 levels)
Run touch macro T | nl Call the touch macro with the number n1 (0 to 255) (max. 7 levels)
Run menu macro M | nl Call the menu macro with the number n1 (0 to 255) (max. 7 levels)
. Macros of the type 'N', T' or 'M' (type 'A’ = all macro types) are disabled from the number n1
Disable macros L |type| n1  n2 to n2; i.e. no longer run when called.
Macros of the type 'N', T' or 'M' (type 'A' = all macro types) are enabled from number n1 to
ESC| M ype N, yp yp
Enable macros U |type| n1 n2 n2; i.e. run again when called.
A page is selected for macros and images n1=0 to 15. if a macro/image is not defined in the
Select macro/image page K | n1 current page 1 to 15, this macro/image is taken from page 0 (e.g. to switch languages or for
horizontal/vertical installation).
[Save macro/image page w the current macro/image page is saved (when used in process macros)
Restore macro/image page R the last saved macro/image page is restored
automatic (Normal) Macros
. Call the (normal) macro with the number n1 (0 to 255) in n2/10S. Execution is stopped by
Macro with delay G |nl|n2 commands (e.g. receipt or touch macros).
Automatically run macros n1 to n2 once only; n3=pause in 1/10s. Execution is stopped by
Autom. macros once only esc| m E |nt|n2 n8 commands (e.g. receipt or touch macros).
. Automatically run macros ni to n2 cyclically; n3=pause in 1/10s. Execution is stopped by
Autom. macros cyclical A |nt|n2 n3 commands (e.g. receipt or touch macros).
Autom. macros ping pong Jlntlne n3 Automatically run macros n1 tp n2 to n1 (ping pong); n3=pause in 1/10s. Execution is
stopped, for example, by receipt or touch macros.
macro proc
/A macro process with the number no (1 to 8) is defined (1=highest priority). The (Normal)
Define macro process D | no |type n3 | n4 | zs [Macros n3 to n4 are run successively every zs/10s. type: 1=once only; 2=cyclical; 3=ping
pong n3 to n4 to n3
Macro process interval SC| M z o | zs @ new time zs is a§5|gned to the macro process with the number nr (1 to 8) in 1/10s. if the
time zs=0, execution is stopped.
Stop macro processes s | all macro prqcesses are stopper Wlth. n1=0 and regtarted with n1=1 in order, for example, to 1
execute settings and outputs via the interface undisturbed
Other commands
Wait (pause) ESC| X ni Wait n1 tenths of a second before the next command is executed.
Set RS485 address esc| K A |adr for 38232/R8485 operation 0|l'1ly and only possible when Hardware address is 0. The eDIP is
assigned a new address adr (in the Power-On macro).
Tone on/off s | n1 The tone output (pin 16) becomes n1=0: OFF; n1=1: ON; n1=2 to 255: switched on for n1 OFF
tenths of a second
lllumination on/off L n LED illumination n1=0: OFF; n1=1: ON; n1=2 to 255: illumination switched on for n1 tenths of 1
esc| v a second.
s . set brightness of the LED illumination n1=0 to 100%. n1=250 save current brightness as
[llumination brightness H | nt starting brightness; n1=254 switch LED off immediately; n1=255 switch to 100% immediately| 100
. n1=0: Set all output ports in accordance with n2 (=6/8-bit binary value). n1=1 to 6/8: Reset
[Write output port W | n1|n2 port 1 (n2=0); set (n2=1); invert (n2=2); to 1
num (=1 to 255) bytes are sent to the send buffer... = num Bytes. in the source text of the
Send bytes B |num data ... macro programming, the number nUM must not be specified. This is counted by the edip
ESC| S compiler and entered.
Send version \'i the version is sent as a string (e.g. "EA eDIP320-8 V1.0 Rev.A tp+")
[Send internal information 1 internal information is sent by the edip.
After this command, the display goes into power-down mode. n1=0: wake up only after reset;
Power down ESC{ P D | ni n1=1: wake up on L level at WUP Pin n1=2: wake up on touch; n1=3: wake up on WUP Pin o
Touch
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EA eDIP320-8: Commands for the touch panel After
Command |Codes [Remarks reset
Touch: Define areas
'T": The area from xx1,yy1 to xx2,yy2 is defined as a key. 'U": Image no. n1
is loaded to xx1,yy2 and defined as a key. 'down code"(1-255) Return/touch
Define touch kev (ke down| up | text macro when key pressed. 'up code": (1-255) Return/touch macro when key
remains de resge(d ays lon esc| A T oxxtlyyl | xx2 yy2 code |code | ... NUL released. (down/up code = 0 press/release not reported). ‘text”: the first
: p 9 character determines the alignment of the text (C=centered, L=left justified,
as there is contact) R=right justified). this is followed by a string that is placed in the key with the
down| up | text current touch font. multiline texts are separated with the character '|' ($7C,
U xxdfyyt | nt e lcode| . |NUL dec: 124); 'nul: ($00) = end of string
'K": The area from xx1,yy1 to xx2,yy2 is defined as a switch. 'J": Image no.
n1 is loaded to xx1,yy2 and defined as a switch. 'down code": (1-255)
Define touch switch (status K xxd |yt [xx2 yy2 down| up | text NUL Return/touch mgcro when switched on. 'up code": (1-255) Return/tquch 3
of the switch toggles after esc| A code |code | ... macro when swﬂched. off. (down/up code = 0 on/off not reported). ‘text”: the
h first character determines the alignment of the text (C=centered, L=left
each contact) justified, R=right justified). this is followed by a string that is placed in the ke
down| u text ith the current touch font. multiline texts are separated with the character
J xx1|yyl| nt P NUL e .
code|code| ... ($7C, dec: 124); 'nul': ($00) = end of string
The area from xx1,yy1 to xx2,yy2 is defined as a menu key. 'down
code':(1-255) Return/touch macro when pressed. 'up Code":(1-255)
Return/touch macro when menu canceled 'mnu Code":(1-255)
Return/menu macro+(item no. 1) after selection of a menu item.
(down/up code = 0: activation/cancellation is not reported.) ‘text:=
Define touch kev with menu string with the key text and the menu items. the first character
uncii Y ESC| A [ M xx1|yyl [xx2 yy2 gzgg che gr:;é Xt |NUL |determines the direction in which the menu opens (R=right, L=left,
unction O=up, U=down). The second character determines the alignment of the
touch key text (C=centered, L=left justified, R=right justified). The meny
items are separated by the character |' ($7C,dec:124) (e.g.
"uckeylitem1|item2]item3". The key text is written with the current
touch font and the menu items are written with the current menu font.
The background of the menu is saved automatically.
" . A drawing area is defined. You can then draw with a line width of n1 within the corner
ESC
Define drawing area S A D xx1|yy? |xx2 yy2 | nt coordinates xx1,yy1 and xx2,yy2.
. A freely usable touch area is defined. Touch actions (down, up and drag) within the cormner
ESC
Define free touch area A H o yyt xx2 yy2 coordinates xx1,yy1 and xx2,yy?2 are sent.
Set bar by touch ESC B nl [The bar graph with the no. n1 is defined for input by touch panel.
Touch: settings
[Touch frame form E nt [The frame type for the display of touch keys/switches is set with n1 1
T ouch kev response I n1 JAutomatic inversion when touch key touched: n1=0=0OFF; n1=1=0N; 1
Y P S ni [Tone sounds briefly when a touch key is touched: n1=0=0OFF; n1=1=ON 1
Invert touch key N Code [The touch key with the assigned return code is inverted manually
Query touch switch X Code [The status of the switch (off=0; on=1) is placed in the send buffer.
Set touch switch P Code| n1 [The status of the switch is changed by means of a command (n1=0=off; n1=1=on).
Only 1 switch in a group is active at any one time; all the others are deactivated. nr=0: newly
. Ny defined switches do not belong to a group. nr=1 to 255: newly defined switches belong to the
Radio group for switches R n group with the number nr. In the case of a switch in a group, only the down code is 0
applicable. the up code is ignored.
uery radio arou ESC| A G the down code of the activated switch from the radio group with the number n1 is placed in
Y group the send buffer.
L code| ni [The touch area with the return code (code=0: all touch areas) is removed from the touch
Delete touch area query. When n1=0, the area remains visible on the display; when n1=1, the area is deleted.
Vo oxxd 11 n1 remove the Touch area that includes the coordinates xx1,yy1 from the touch query. n1=0:
vy area remains visible; n1=1: Delete area
Send bar value Q [The Automatic transmission of a new bar graph value by touch input is deactivated (n1=0); a 1
lautomatically new value is sent after setting (n1=1); each change is sent during setting (N1=2).
[Touch query on/off A nl [Touch query is deactivated (n1=0) or activated (n1=1);
Rotate touch query O ni n1=0: normal query; n1=1: Touch query for top view (solder straps changed over) 1
Touch: Label font
Label font F nl Set font with the number n1 (0 to 31) for touch key label 0
Label zoom factor esc| a Z nl|n2 n1 = X zoom factor (1x to 8x); n2 =Y zoom factor (1x to 8x) 1,1
Add. line spacing Y nl Insert n1 pixels (0 to 15) between two lines of text as additional line spacing
Label angle W n1 [Text output angle: n1=0: 0°% n1=1: 90° n1=2: 180°; n1=3: 270° 0
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Responses of the EA eDIP320-8
id  |num | data [Remarks
automatic responses
Response from the analog touch panel when a key/switch is pressed. code = down

ESC A 1 code or up code of the key/switch. it is Only transmitted if no touch macro is defined with
the no. code !

JAfter a menu item is selected by touch, the selected menu item code is transmitted.

ESC N 1 code is Only transmitted if no touch macro is defined with the number code.

When a bar graph is set by touch, the current value of the bar is transmitted with thq
ESC B 2 no | value number. Transmission of the bar balue must be activated (see the 'ESC A Q n1'

command).

if automatic opening of a touch menu is disabled (see the 'ESC N T n1' command),
ESC T 0 this request is sent to the host computer. The host can then open the touch menu

ith the 'ESC N T 2' command.

IThe following is transmitted in the case of a free touch area event: type=0 is releas¢g

ESC H 5 type | xLO  xHI yLO | yHI type=1 is touch; type=2 is drag within the free touch area at the coordinates XX1, Y

Response only when requested by command
After the 'ESC N S' command, the currently selected menu item is transmitted. no=(Q

ESC N ! no no menu item is selected.

After the 'ESC B S n1' command, the current value of the bar is transmitted with the
ESC B 2 no | value

number nr.
ESC X 2 code | value After the 'ESC A X' command, the current status of the touch switch is transmitted

ith code (the return code). value = 0 or 1

[After the 'ESC A G nR' command, the code of the active touch switch in the radio
ESC G 2 no code h

group no is sent.
ESC v num String... [After the 'ESC S V' command, the version of the edip firmware is transmitted as a

string (e.g. "ea edip320-8 v1.0 rev.a tp+")

num = 21 after the 'ESC S I' command, internal information is sent by eDIP (16-Bit

integer values LO-HI Byte) Version: LO-Byte = version number Software; HI-Byte =
Hardware revison letter touch info: LO-Byte = '-|+' X direction detected; HI-Byte = '-|
Y direction detected DF num: number of user bytes in data flash memory (3 Bytes:

LO-, MID- HI-Byte)

Responses without length specification (num)

X Pixel, Y Pixel, Version, Touch info,
CRC-ROM, CRC-ROM target DF in
KB, CRC-DF, CRC-DF target, DF
num

ESC 1 num

image data... (BH7 [after the 'ESC UH....' command, a hard copy is sent in BH7 Format. xx1,yy1 = Start

ESC u L xxi i FORMAT) coordinates of the hard copy (upper left corner)

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 ;).

- 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 direcily.

- 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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TOP VIEW AFTER 180° ROTATION
The best way to view the EA eDIP320 is diagonally from below (bottom view, 6 o’clock).

The eDIP320 can be installed rotated by 180° to get the top view (12 o’clock).

To correct the contents of the screen, three solder straps (JS, JS1 and JC) have to be resoldered.
Important: Always place all solder straps in the

A A same position and desolder them cleanly. Short ﬂ G
U U * circuits destroy the eDIP320-8. v W f
JS JS1 JS JS1

A If an eDIP320-8 with a touch panel is used, the

U touch interpretation must also be changed with the —
Bottom View JC command ‘ESC AO 1°. Top View JC

\’/j/;l:
‘Wr
. s E—" 24
JF JS Js1 JF
=L Ic7 —=-
3 TOP e
LF JC -
o] Contrast &
@ o e J1
- J3
JF

POWER-DOWN MODE

To save energy (battery operation), you can activate power-down mode by means of the command
‘ESC PD n1’ (see page 15 below). The LED illumination is switched off, and the contents of the
display become invisible although they are still there.

In power-down mode including suppressor diodes, the eDIP20 typically requires 150 pA.

Thanks to the integrated suppressor diodes, however, the shunt current can also be 1000 pA and
more.

The suppressor diodes can be deactivated by opening the solder straps J1 and J3. Then power-
down current of typically 20 pA is reached.

Important: When the solder straps J1 and J3 are open, it is essential that the polarity of the display
is correct at all the time: VDD, GND (pin 1 + 2). Even very brief polarity reversal or overvoltage can
damage the display immediately and irreparably.

The eDIP320 can be woken from power-down mode by a level of L at pin 13 (WUP), when the
screen is touched or through the 12C address.
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MACRO PROGRAMMING

Single or multiple command sequences can be grouped together in macros and stored in the data
flash memory. You can then start them by using the Run macro commands. There are different types
of macro (compiler directive marked in green letters):

Normal macro (0 to 255) Makro:

These are started by means of an ‘ESC MN xx’ command via the serial interface or from another
macro. A series of macros occurring one after the other can be called cyclically (movie, hourglass,
multi-page help text). These automatic macros continue to be processed until either a command is
received via the interface or a touch macro with a corresponding return code is activated. These
macros are also called by macro processes at defined intervals. Macro processes are not interrupted
when commands are received from the interface or when touch macros are triggered.

Touch macro (1 to 255) TouchMakro:

Started when you touch/release a touch field (only in versions with a touch panel - TP) or issue an
‘ESC MT xx’ command.

Menu macro (1 to 255) MenuMakro:

Started when you choose a menu item or issue an ‘ESC MM xx’ command.

Power-on macro PowerOnMakro:

Started after power-on. You can switch off the cursor and define an opening screen, for example.
Reset macro ResetMakro:

Started after an external reset (low level at pin 5).

Watchdog macro WatchdogMakro:

Started after a fault/error (e.g. failure).

Brown-out macro BrownoutMakro:

Started after a voltage drop under 3V.

WakeUpPin macro WakeUpPinMakro:

Started after waking from power-down mode at pin 13 (WUP).

WakeUpTouch macro WakeUpTouchMakro:

Start after waking from power-down mode by touch contact (WUP).

WakeUpl2C macro WakeUpI2CMakro:

Started from power-down mode via the I2C bus.

Important: If a continuous loop is programmed in a power-on, reset, watchdog or brown-out macro,
the display can no longer be addressed. In this case, the execution of the power-on macro must be
suppressed. You do this by wiring WUP (power-off: connect pin 13 (WUP) to GND; power-on: open
pin 13 (WUP) again).
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CREATING INDIVIDUAL MACROS AND IMAGES

To create your own macros, you need the following:

- To connect the display to the PC, you need the EA 9778-1USB USB programmer, which is

available as an accessory, or a self-built adapter with a MAX232 level converter (see the application

example below).

- ELECTRONIC ASSEMBLY LCD-Tools”, which contains a kit editor, kit compiler and examples
and fonts (for Windows PCs)

- A PC with an USB or serial COM interface

To define a sequence of commands as a macro, all the commands are written to a file on the PC

(e.g. DEMO.KMC). You specify which character sets are to be integrated and which command

sequences are to be in which macros.

If the macros are defined using the kit editor, you start the eDIP320 compiler using F5. This creates

a file called DEMO.DF. If an EA 9778-1USB programmer is also connected or the display is connected

to the PC via a MAX232, this file is automatically burned in the display’s data flash memory. The

eDIP320 compiler recognizes the display regardless of whether the small protocol is switched on.

You will find a detailed description of the programming of the macros together with examples in the

ELECTRONIC ASSEMBLY LCD-Tools” help system.

+5V
_________ | 3
6(6) DSR 2 13
e ] ardre
ot on, X . EA eDIP320-8
| T s - 13
< 165 DCD, Ts N LT € wup
| 10 16
> 3(2) ™0, 13 AN 12 > RxD BUZZ —
| é 1
2(3) RXD ' g 14 < "
< < < D DPROT (77~
> 7(4) RTS l 8| E 9 DPWR?
| 12/ EN485 WP
8(5) CTS ' g 7 10 E 858 owa
:‘ 15 T 1 ¢ D533 [xeo TEST 22
PC/HOST L7 T ‘ GND ¢ @Z3a <22
Pins at D:SUBS (D-SUB2S) | GND 5[ [T o o[t

Adaptor for interfacing to a PC

7 full version is free available on web at http://www.lcd-module.de/deu/touch/touch.htm
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STORING IMAGES IN THE DATA FLASH MEMORY

To reduce the transmission times of the interface or to save storage space in the processor system,
up to 256 images can be stored in the internal data flash memory (80 kB) using the “PICTURE”
compiler directive. They can be called using the “ESC U I” command or from within a macro.

All images in the Windows BMP format (monochrome images only) can be used. They can be
created and edited using widely available software such as Windows Paint or Photoshop or the
bitmap editor shipped with the product.

You can use the “PICTURE” compiler directive to integrate two monochrome BMPs of equal size for
touch keys, screen masks or flashing images.

<BITMAP1.BMP>
<BITMAP2.BMP>, <MASK2 .BMP>
<BITMAP3 .BMP>, <BLINK3.BMP>
<TOUCH.BMP>, <TOUCHPRESSED . BMP>

PICTURE:
PICTURE :
PICTURE:
PICTURE:

B W N R

MACRO PAGES (MULTILINGUAL CAPABILITY)
There are 16 complete macro sets available in each case for the normal, touch and menu macros
as well as the internal images. By simply
switching the active macro page | PICTURE: 100[0] <SAUSAGE.BMP>
(ESC M K n1), for example, up to 16 diffe- | “>77x2: ~99 E Pt
rent languages can thus be supported.

If a macro/picture is defined in the kit editor, | MAcRO: 210]
#72V REPLACE

a page number can be specified in square 471, 25 0 ,DEUTSCH
brackets after the macro/picture number. #UI 0,20, 100

If a macro/image is not defined in the | . .

currently set page [1] to [15], this macro/ #7V REPLACE
picture is automatically taken from page [0]. #2L 25,0 ,ENGLISH

. #UI 0,20, 100
Thus, not all macros and images have to

be stored separately for each language | MACRrO: 2[#21

. . . ZV REPLACE
when they are identical in each language. 421, 25,0 , FRANCAISE®
#UI 0,20, 100

WRITE PROTECTION FOR MACRO PROGRAMMING AND FONTS
A LO level at pin 19 (WP) prevents the macros, images and fonts in the data flash memory from
being overwritten inadvertently (so it is highly recommended !).

ADDING MEMORY

The internal data flash memory is 80 kB. That means there is generally enough space for a large
number of icons and macros. However, if a very large number of images (full images, in particular)
or several large character sets are to be stored, it may be necessary to add more memory (max.
8192 kB). This can be done by directly soldering a data flash memory from the AT45DBxxxD-SU
series onto the eDIP320 (see page 18 IC7).

For example: AT45DB041D-SU = 512 kB, AT45DB081D-SU = 1024 kB or AT45DB161D-SU =
2048 kB.
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ADAPTOR BOARD
FOR EA eDIP320-8

TECHNICAL DATA

EA 9778-1USB

PROGRAMMING BOARD FOR USB

INCLUDING USB CABLE

VERY EASY TO USE, NO POWER SUPPLY REQUIRED
REQUIRES USB DRIVER, WHICH IS INCLUDED

EA 9778-1RS232

RS-232 INTERFACE BOARD WITH £12V LEVELS AT RXD AND TXD
INCLUDING EA KV24-9B CABLE WITH 9-PIN D-SUB CONNECTOR
REQUIRES EXTERNAL SUPPLY +5V/TYPICALLY 270 mA
OPTIONAL SUPPLY 9 TO 35VDC INSTEAD OF 5V (EA OPT-9/35V)

EA 9778-1RS485

INTERFACE BOARD FOR RS-485 2-WIRE CONNECTION
REQUIRES EXTERNAL SUPPLY +5V/TYPICALLY 300 mA
OPTIONAL SUPPLY 9 TO 35VDC INSTEAD OF 5V (EA OPT-9/35V)

* ¥ F ¥ * * ¥ * ¥ *

* ¥ *  *

ORDER DESIGNATION

STARTER KIT, BLUE (1x EA eDIP320B-8LWTP + EA 9778-1USB) EA STARTEDIP320B
STARTER KIT, B/W (1x EA eDIP320J-8LWTP + EA 9778-1USB) EA STARTEDIP320J
PROGRAMMING BOARD INCLUDING USB CABLE AND CD FOR PC  EA 9778-1USB
RS-232 BOARD WITH +12V LEVELS AT RXD AND TXD EA 9778-1RS232
INTERFACE BOARD FOR RS-485 2-WIRE CONNECTION EA 9778-1RS485

SUPPLY 9 TO 35VDC INSTEAD OF 5V (9778-1RS232,-1RS485 ONLY) EA OPT-9/35V
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MOUNTING BEZEL EA 0FP321-8SW

154
119
s N N
,7%
Sgl | ool
\ ) 7£,
| 144 |
‘ i 106 i AxM 4‘ all dimensions in mm
A i
ol [l A _ +wg [] o
ANTF I ' T

NOTES ON HANDLING AND OPERATION

- The module can be destroyed by polarity reversal or overvoltage of the power supply; overvoltage,
reverse polarity or static discharge at the inputs; or short-circuiting of the outputs.

- It is essential that the power supply is switched off before the module is disconnected. All inputs
must also be deenergized.

- The display and touch screen are made of plastic and must not come into contact with hard
objects. The surfaces can be cleaned using a soft cloth without solvents.

- The module is designed exclusively for use in buildings. Additional measures have to be taken if it

is to be used outdoors. The maximum temperature range of -20 to +70°C must - ~
ATTENTION

not be exceeded. If used in a damp environment, the module may malfunction
or fail. The display must be protected from direct sunshine.

handling precautions!
|\ J
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DIMENSIONS

7095 137,8% 66,85 with Touch
121,0 (VA) 3,0 ne*
115,18 (A.A.)
............. e
- [n ROS
52 g; """ 5,7 320x240 % : % :
k| k|
4 4 o
= = all dimensions in mm
114,33 (4,57 ﬁ‘ 036
7 7 I L 034
¢ =
Wy oL M © 8y §f 3 mn
:E:. Y jsequo)d .:: .
ol Thos
T2 I 8
s apeeey ‘} i D
it doL il S
X B 5 s Note:
ZEZ e ZEZ J ? LC displays are generally not suited
=L T T to wave or reflow soldering.
§‘ Te qﬁﬁ;z - =1 I Temperatu.res of over 90°C can
£ | ENOO cause lasting damage.
N
t
DIMENSIONS WITH ASSEMBLY BRACKETS
The mounting brackets are included with the product. ATTENTION
137,8%
70,95 - 66,85 with Touch
1090~ 225 7>
4=
,,,,, handling precautions!
ilal | % %
99 5,7 320x240 % 5 % 5
e Y 1 1

4x23,1
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