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Touch Vision LCD Module

Description:

The TVM2464 Touch Vision Module provides a com

plete user interface in a small, low cost, convenient to
module. It combines a graphics LCD display, touch a
vated panel overlay, interface electronics, LCD drivers,
back light, and power supply voltage converters. Becg
the TVM2464 contains on board voltage converters, on
+5V power supply is required.

The TVM2464 includes a powerful custom programn
micro-processor which acts as an intelligent controller

- programmed into the TVM2464 controller. The other three
usients may be custom compiled using a font compiler and
tidown loaded into the TVM2464's font memory. Any font
Elmay be used at any time for labels anywhere, including text
usaside a defined button area.
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The TVM2464 has the capability to adjust LCD con-
trast electronically. This eliminates the need for any
echardware contrast adjustments by end users of the equip-
oment. In addition, a course adjustment trimmer is provided

the entire module and makes interfacing to the TVM2464n the controller board to accommodate initial factory

very easy. Communication with the TVM2464 is dg
through a 16 to 20 wire parallel port. Hand shaking sig
are provided to make interfacing as simple as possible
status register is also provided to better accommodate
lined communication.

A rich instruction set, for both text and graphi
commands is provided. With these commands, the use|
freely mix and manipulate graphics and text being
played. Simple commands can be issued to positior
cursor, set up the text window size and set system attrib
Graphics commands are provided to draw rectangles, b
lines, vectors or to set individual pixels.
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A An EL back light panel (including high voltage driver)

pifiincluded on the TVM2464. The back light can be turned
ON and OFF via an on board switch by issuing a simple
command to the TVM2464.
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_Features:

the

tes240 X 64 Super Twist LCD Display

xes3 X 10 Matrix Touch Panel Overlay
- Single +5V Power Supply Operation
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Additional commands can be used to activate a tguich

panel switch area as well as place a button outline o
LCD display automatically. This makes writing soft butt
(program controlled keys) very easy. The program load
TVM2464 with the button label and places the button v
single instruction. If enabled, the software automatic
sizes the button, places the text in the center of the b
writes the button to the display, and then activates the t
panel in the button's location. When the button is pre
the on board CPU signals the main CPU that a butto
been actuated and makes the button's code availabl
reading by the main CPU. Other button commands m
used to activate a "phantom button" area, delete a butt
delete all buttons.

The TVM2464 has the ability to simultaneously mix|as

many as 5 fonts on the screen. Two of the fonts are

. Low Power Consumption

theOPtional EL Back Light

ns: Software Controlled Back Light

the Software Controlled Electronic Contrast
a 2 Built in Fonts

Il Up to 3 Down Loaded Soft Fonts

O™ Audio Alarm and/or Key Click

e%LFreer Mix Text and Graphics

has! ext Window Defined via Software
foAutomatic Scrolling in Text Window
beFreely Mixed Multiple Font Types

» O'Auto Button Generation and Placement
- An Abundance of Graphics Commands
oEfficient 8 Bit Parallel Interface
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Display and Touch Panel Layout

The LCD display is organized in an array 240 dots wide by 64 dots tall. The upper left hand corner of
the display is always 0,0 (X,Y). The lower right is 239,63. All coordinates, whether for cursor placement
or for placements of graphics use the same coordinate entry methodology and are always referenced to th
upper left corner of the display.

The touch panel is organized as an array, 10 wide by 3 tall, of touch sensitive cells. The upper left hand
cellisreferredtoas 0,0 and the lower rightcellis 9,2. Each cellis 20 pixels wide by 16 pixels high. A horizontal
space 4 pixels wide and a vertical space 8 pixels wide is left as an easement between each touch panel ce

Two pixel start and finish
X direction margin.

Ii Four pixel separation.
I

Pixel 0,0 T, am noos
, 8 [16pixels e
| .EE Switch Area 'EE' :
.- 20 pixels =
1
, Eight pixel separation.
A - —t
. Exploded Detail -
:_ - -
Switch
Areas 7| 0.0 !

9,2

Pixel 239,63 islocated
in this corner.

LCD display with the touch panel overlay.
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Mechanical Outlines:
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System Interface

Connecting the TVM2464 to the main micro-processor is done via a 20 pin ribbon cable which is
connected to JF1 at the bottom of the module. Power and ground are provided to the module through this
cable. The TVM2464 uses an 8 bit instruction/data bus as well as 2 address lines. There are also severe
control signals and status lines.

Pin # Function Description Type
1 VSS VSS Power connection Power
2 RESET/ Module Reset, Negative Out
3 DEN/ Module Enable, Negative In

4 DRD/ Read, Negative In

5 DWR/ Write, Negative In

6 DIBF Input Buffer Full, Positive Out
7 DOBF/ Output Buffer Full, Negative Out
8 ERROR Module Error, Positive Out
9 KEYPRESS Key Pressed Flag, Positive Out
10 DAO Address 0 In

11 DAl Address 1 In

12 DO Data 0 110
13 D1 Data 1 I/0
14 D2 Data 2 110
15 D3 Data 3 110
16 D4 Data 4 I/0
17 D5 Data 5 I/0
18 D6 Data 6 110
19 D7 Data 7 I/0
20 VCC Power Power

Instructions for the TVM2464 are always written to address 0. If the instruction requires additional data,
the data is written to address 1. This is done to facilitate data strings of arbitrary length such as text input or
down loading of fonts. String data is always terminated by writing the next instruction to address 0.
Instructions having data of an arbitrary amount are referred to as having “String” data.

Any instruction requiring more data before it can execute may be aborted by writing the next instruction

to the instruction register.

Some instructions will return data. This data is always read at address 0. The status register may be rea
at any time from address 3. The table below summarizes the address mapping.

DA1 DAO Write Read
0 0 Instruction Data
0 1 Data

1 0

1 1 Status
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Signal Descriptions
DEN/ DWR/ DRD/ DAO DAl Action

No Action

No Action

Write Instruction
Write Data

lllegal

lllegal

Read Data

lllegal

lllegal

Read Status Register

[eNeNoNoNecNeoNoNaoNaNH
PRPRRPPRPOOOORX
OCO0OO0O0ORRREREX
RPOROROROX X
PFRPOORROOX X

Interface Signals
RESET/

Alogic Olevel onthis pin causes areset of the module. Ifthis pinis leftopen, the internal RC reset network
on the module will cause areset. Itshould be noted that the internal capacitor in the TVM2464 will hold down
the RESET/ line and any external circuitry tied to the this pin.

VCC VCC

o o

22K

K Tolnternal Logic
0

JF1, Pin2
RESET/ —>

DEN/, DRD/, DWR/

Alogic 0level on DEN/and DWR/will cause a write to the TVM2464. Alogic 0levelon DEN/and DRD/
will cause a read from the TVM2464. Please refer to page 4 for DAO and DAL addressing information.

DIBF (Input Buffer Full)

The TVM2464 uses an 8255 PPI device to act as an 1/O buffer to the controller. Instruction and data
information is always written to this buffer. The I/O buffer can hold information for the nextinstruction while
the controller processes the current instruction so there is one level of pipe lining of data to the module. This
is an important point to remember when interfacing the module. DIBF provides a signal to indicate if the
TVM2464 can accept data. A logic O indicates that the TVM2464 is ready for the next instruction or data.
A logic 1 indicates that the input buffer to the controller is full and the module is busy. Therefore the DIBF

-5-



TVM2464
Touch Vision LCD Module

signal does notindicate that the controller has completed execution of the currentinstruction, it only indicates
that the input buffer is empty and that new information may be written. DIBF can also be read through the
status register.

DOBF/ (Output Buffer Full)

A logic 0 on DOBF/ indicates that the controller has placed data into the 1/0 buffer to be read by the
external micro-processor. As soon as the data is read, the DOBF/ line returns to a logic 1. DOBF/ can also
be read through the status register. DOBF/ will stay set until the data is read from the TVM2464 or until the
resetlineis pulled low. i.e. if auser program requests information, but never takes this information, the DOBF/
flag will remain set. When the next request for information is made, the main program will detect the DOBF/
flag set and immediately retrieve the previous instruction’s information. To avoid this problem, be sure to
always read the output register when the DOBF/ flag is set .

ERROR

Because of the intelligent nature of the TVM2464, some instructions may cause an error if they can not
be executed. One cause may be providing the instruction with data that produces an internal error. An
example would be trying to place a button on top of another button. The second button would not be placed
and the ERROR flag would be set to a logic 1. It will stay set until the next instruction is executed. The
ERROR flag has different meanings depending on the instruction being executed. Please refer to Section 2
for the specific ERROR flag meaning for each instruction. ERROR can also be read through the status
register.

KEYPRESS

The KEYPRESS flag indicates that a button has been pressed and that the external micro-processor ma
now read the “Button Code”. This code indicates which button has been pressed. The “Button Code” is
assigned to a button when it is placed on the display. More information can be found in section 3.6.1 of the
Designer's Manual. KEYPRESS can also be read through the status register.

DAO, DA1

DAO and DA1 are used to address the different module registers. Please refer to the table on page 4 fol
more information.

DO - D7

DO through D7 forms the 8 bit bi-directional data buss to the module.
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Status Register

In some applications you may prefer to read a status register rather than use "hardware hand shaking”
A status register is provided on the TVM2464 which stores the "hand shaking" signals previously described.
The status register can be read at address 3 at any time without affecting the writing or reading of instructions
or data. See the table below for more information.

The status register has a signal, CPUBUSY, that can be used to indicate whether or not the CPU
is executing the current instruction. This flag is set high when an instruction is loaded into the instruction
register (address 0) and stays set high until the instruction is completed.

Bit Function

0(LSB) DIBF
1 DOBF/

2 ERROR

3 KEYPRESS
4 CPUBUSY
5 0

6 0

7(MSB) 0

Auxiliary Keyboard Connector

For applications using the TVM2464 without the touch panel or with additional external keys, a
separate keyboard interface connector is provided. Any keyboard matrix of up to 3 by 10 keys is
compatible with the TVM2464. A schematic for an external keyboard is shown below.

Lo ot oA o o o o o Pt o
=~ L L I I 10T 1T g | Rowe
Do ot o ot o oy o o ot o
MM NSNS A A A R
L 1 o Lt o 2 o O 81 2 row 2
] | ] | | | | J | |
COoLO COL9
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TVM2464

Interface

Examples

Use expanded non-multiplexed
mode. vce
— X1 VCCSTBF—— D7 T+ vee
DO 5 D7
P30 = D6
— EX2 P31 i D5
P32 e D4
——0 RESET P33 = D3
o NMI P34 1 o
— 4 IRQ1 P35 e o
6801 P36 DO TVM2464
P37 DO 1 AL
—1 P10 D7 A0
— P11 P40 I 10 DAO
— P12 pa1 0
— P13 P42 |——o Al g KEYPRESS
— P14 paz | ERROR
—1 P15 P44 g DREADY/
— P16 pas —— DBUSY
— P17 P46 —— 5
— P20 P47 —— v DWR/
10S/ DRD/
— P21 SC1 R/W/ 3 DEN/
— P22 Sc2 R
p— i RESET/
P24 E ——vss
I
1 .
N D7 g vce
— N S D7
——0| RST-IN ADO N\ Vi D6
AD1 f————— \ £ D5
—_— X1 AD2 f———— N\ 2 D4
AD3 f— N i D3
x2 YLl — N\ D2
—_— Decoder Logic = D1
8085 a8 - \ b0 TVM2464
— A7 /] Do
S /| Latched AD1 11
—1 TRAP A8 “A AD0-AD7 Al o DAL
A9 Address A0 DAO
—— RST5.5 A10 A8-A15 Latched ADO 9
] RST 6.5 All b— 8 KEYPRESS
— | RST75 A2 p—————o/ SEL ¥ ERROR
A3 f— 5 DREADY/
— NTR ‘A1a /] ALE DBUSY
Als oo/ r .
——o| INTA 2 DWR/
ALE | % DRD/
—q SO WR | DEN/
s % : ,
— 10/M RESET
RST-OTf—— i e— VSS
— 1 HOLD CLKO  b—— .
soD f——o =
—— READY HLDA
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DC Electrical Characteristics:

V. = 5.0V +/- 10% unless otherwise specified.
T, =25 C Unless otherwise specified.

Parameter Min | Typ Max | Units Conditions
Power Supply Voltage 4.5 5.5 Volts
Supply Current
EL Off 50 75 mA
EL On 95 125 mA

lot Input Low Voltage
D7-D0,DA1, -0.5 0.8 Volts
DAO,DWR/,DRD/,DEN/
lon Input Hi Voltage

D7-D0,DA1, 2.0 VCC | Volts
DAO,DWR/,DRD/,DEN/

loz Output Floating Leakage +50 +30p UuA NE Vee or OV
D0-D7

Vo Output Low Voltage
D7-D0,DBUSY 4 Volts | b= 2.5mA
DREADY/,ERROR
KEYPRESS

Von Output Hi Voltage
D7-D0,DBUSY 3.0 Volts| &+ =-2.5mA
DREADY/,ERROR -4 Volts | lon = -100uA
KEYPRESS

Output Floating Leakage

DO-D7 +10 uA Vin = Vee or OV
RESET/ Active Low 5 Volts| 22K Pull Up
RESET/ Inactive Hi 4.5 Volts

Key Board Strobe

KB0-KB2 0.5 Volts | b. = 50mA
Key Board Column Input Low

KB3-KB12 0.8 Volts | 100K Pull Up
Key Board Column Input Hi

KB3-KB12 4.0 Open| Volts | 100K Pull Up
External EL Supply Voltage 3.0 5.5 Volts
External EL Supply Current 65 mA
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Timing Waveforms

Twp

DEN/ \ )y
DWR/ \ /
DRD/

Tasw g— —3 Tahw f
DAO...1 A

DIBF

Tws —— Twh
DO...7 { 41
¢—— Tibf —H*

Write Cycle Timing

Trp
DEN/ \ /
DWR/
DRD/ \ /
Tasr k— —3 Tahr
DAO...1 A £

Tra N t— Trh
DO...7 ;‘/

Tobf 3
DOBF/ J/
Read Cycle Timing
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AC Electrical Characteristics

V.= 5.0V +-10% unless otherwise specified

T, = 25 C Unless otherwise specified

Symbol Parameter Min Max | Units
T Write Pulse Width 100 ns
T Address Setup Write 5 9
L Address Hold Write 50 nS
Tos Write Data Setup 20 ng
T Write Data Hold 60 nS
T Write to IBF High 100 nS
T, Read Pulse Width 100 n$
T, Address Setup Read 5 ng
T Address Hold Read 0 ng
T. Read Data Access 100 ng
T, Read End to Data Tri-state 50 npe
L. Read to OBF High 100 NS
Instruction Set Summary

Font Selection

Select Font 00000xxx

Down Load Font 00001xxx,SizeX,SizeY,Offset,Descenders

String...
Set Font Attributes 000110ab

Cursor Positioning
SetXY
ReadXY
Cursor Up
Cursor Down
Cursor Left
Cursor Right
SetX
SetY
Set Cursor Attributes

Text Configuration
Set Text Window
Set Pitch
Set Height

Text Input
Input String

00100000,Xpos,Ypos
00100001,[Xpos],[Ypos]
00100010

00100011

00100100

00100101
00100110,Xpos
00100111,Ypos

00010abc

00101000,AX,AY,BX,BY
00101010,Pitch
00101011,Height

00101100,String...

-11 -
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Instruction Set Summary (cont.)

Graphics Input

Draw Box 0100TTTF,AX,AY,BX,BY
Draw Block 011000TT,AX,AY,BX,BY
Draw Horiz 011001TT,Xpos,Ypos,Length
Draw Vert 011010TT,Xpos,Ypos,Length
Draw Vector 011011TT,AX,AY,BX,BX
Set Pixel 011100TT,Xpos,Ypos
Button Input
Place Button 00110000,KeyCode,Position
Load Button Buffer 00110001,String...
Get Button Size 00110010,KeyCode,[RData]
Place Phantom Butt. 00110011,KeyCode,Position,BLength
Delete Button 00110100,KeyCode
Delete All Buttons 00110101
Read KeyCode 00110110,[RData]
Set Button Attributes 0011labc
Display Control
Blank Display 10000000
Clear Display 10000111
Refresh 10000001
Set Auto Refresh 100010ab
Dump Display RAM 10000100,[RData...]
Load Display RAM 10000101,String...
Move Block Vert 01110100,AX,AY,BX,BY,Distance
Move Block Horiz 01110101,AX,AY,BX,BY,Distance
System Instructions
Soft Reset 11111110
Set Contrast 11110011,Data
Set EL 1111010a
NOP 11111111
Set Beeper 1111000a
Read Key Matrix 11110010,[RData]

Additional Information

Applications information plus expanded information on the instruction set can be found in the TVM2464
Designer's Manual. If you need additional technical information, please contact C Sys Labs.

C Sys Labs, Inc. reserves the right to make changes without notice to any products herein to improve function, reliability or
design. C Sys Labs, Inc. does not assume any liability arising out of the application or use of any product described herein;
neither doesitconvey any license under its patentrights nor the rights of others. C Sys Labs and Touch Vision are trademarks
of C Sys Labs, Inc.

© 2000 C Sys Labs, Inc.

C Sys Labs, Inc. 1430 Koll Circle Suite 103 San Jose, CA 95112 Telephone (408) 453-5380 FAX (408) 453-5382

-12 -



