E-blocks™ LCD board

agpwbE

Document code: EB005-30-3

BLOCKS

LED board datasheet
EB005-00-3

Contents
A oo 11 £ T o Tol 0 1= | OSSR 2
GENEIAL INTOIMALION. ... .ciuiiiiice ettt et et e et b e e te e s be e s be e beeseesaeesbeeebe e beenbeenbeeteesteesbeesbeesbesneesaeesaeebeenns 3
BOAIA TAYOUL ..ottt b et b et b bt b bt h b b H e E b€ R R R R R Rt R R Rt R ARt R R Rt R bRt R b e 5
TESTING TNIS PIOGUCT ...ttt ettt bbbtk b etk b ekt eb et ek e b e st e bt e ek e e b e e e b e e bt e e bt eb et et e ebe e et e abe e et e sbe e 6
o1 ol Uy e (=T ol ] o] (o] I TSSO PSPPSR TTPOPR PR 7
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E-blocks™ LCD board

Document code: EB005-30-3

1. About this document

This document concerns the E-blocks LCD board code EB005 version 3.

The order code for this product is EB005.

1. Trademarks and copyright

PIC and PICmicro are registered trademarks of Arizona Microchip Inc.
E-blocks is a trademark of Matrix Multimedia Limited.

2. Other sources of information
There are various other documents and sources that you may find useful:

Getting started with E-Blocks.pdf

This describes the E-blocks system and how it can be used to develop complete systems for learning electronics and
for PICmicro programming.

PPP Help file

This describes the PPP software and its functionality. PPP software is used for transferring hex code to a PICmicro
microcontroller.

C and assembly strategies
Not provided for this product.

3. Disclaimer

The information in this document is correct at the time of going to press. Matrix Multimedia reserves the right to
change specifications from time to time. This product is for development purposes only and should not be used for
any life-critical application.

4. Technical support

If you have any problems operating this product then please refer to the troubleshooting section of this document
first. You will find the latest software updates, FAQs and other information on our web site:
www.matrixmultimedia.com . If you still have problems please email us at: support@matrixmultimedia.co.uk.
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2. General information

This is an LCD Display designed for E-blocks which can be used as a flexible display for development use and for
projects. The display is a 16 character, 2-line alphanumeric LCD device which connects to an upstream E-block
board via a single 9-way D-type connector. The LCD display requires data in a serial format on 5 data inputs.
Programming details and a full character set are provided.

1. Features

E-blocks compatible

Compatible with most 1/O ports in the E-Block range (requires 5 I/O lines via 9 way D-type connector)
Compatible with Flowcode

3.3 Voltage compatible

2. Block schematic
Not provided.

3. Programming guide

The LCD is a 16 character x 2 lines module. Internally it is 40 characters x 2 lines. Line 1 ranges from H’00’ to
H’27” and Line 2 ranges from H’40’ to H’67".
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Internal [40x2]

Display Window [16x2]

The LCD Module uses a Samsung KS0066U controller, which is similar to the Hitachi HD44780 controller.

The upstream board uses pins 1 - 6 on the 9-way D-type connector (when DEFAULT link option is chosen) to
program the LCD, as shown in the circuit diagram below. When the LCD board is turned on, data can only be sent
to it after 30ms, this is the time taken for the LCD to initialize [as it clears all the RAM and sets up the Entry Mode].

To 9-way D-type Connector
Pin6 Pinl Pin2 Pin3 Pin4 Pin5

LCD
Databus

5V

LCD Module 4K7
Contrast

control

Enﬁg

LCD Block Diagram

To send a command to the LCD, data must be sent in two steps, the MSB followed by the LSB [byte is data on pins
1 - 4]. As each byte is sent to the LCD, B5 must be go high then low, for the LCD to acknowledge the byte. After
the second byte has been acknowledged the LCD executes the command. The upstream board must wait for at least
the length of the execution time for that command, before the next command can be sent. A timing diagram of this
process is shown below.
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LCD Busy
Timing
Diagram Pin 6 ] ] ] ]

Pins1-4 |MSB| LSB MSB| |LSB

The first command to be sent to the LCD must be ‘Function Set’ [to setup the LCD], this is usually followed by
‘Display Control’ and then “Clear Display’. According to ‘Entry Mode Set’ after each character is sent to the LCD,
the position of the cursor changes [by default it is incremented].

LCD Instruction Set

Instruction Code b E d
MSB escription Xecution
}ﬁm B3|B2|B1|BO Time
Clear 0|/ 0| 0] O |Clear all display data. Set DDRAM address to 0. Move cursor to
- 0 P A 1.53 ms
Display 010]| 0| 1 |home position. Entry mode set to increment.
Return olo0| 0|0 |Set DDRAM address to 0. Move cursor to home position.
0 1.53 ms
Home 0/0]1|X
Entry Mode 0| 0| 0| O |Sets cursor move direction (I/D), specifies to shift the display (S). 39 us
Set 0 0 | 1 |I/D|SH| These operations are performed during data read/write.
Display 0] 0| 0] 0| Dis Display ON/OFF bit. C is Cursor ON/OFF bit. 39 us
Control 04 Tp ¢l g|Bis Blink Cursor ON/OFF bit.
Cursor/Display 0l 0]| 0| 1| Setscursor-move or display-shift (S/C), shift direction (R/L).
Shift 0 s/Cr/L X | X | DDRAM contents remains unchanged. 39 us
Function 0| 0] 1] 0| Configuration data for setting up LCD. [Send First]
Set 0 110 % x 39 us
Set CGRAM 0 | 1 |AS5/A4| Sets the CGRAM address. CGRAM data is sent and received
Address 0 A3|A2|A1]|A0| after this setting. 39 us
Set DDRAM 1 |A6|A5|Ad| Sets the DDRAM address. DDRAM data is sent and received
Address 0 a3/ A2/ A1l A0 after this setting. 39 us
Write Data D7/ D6| D5/ D4 \yrites data to CGRAM or DDRAM.
1 43 us
to RAM D3|D2|D1|DO
DDRAM is Display Data RAM Bit Name 0 1
DDRAM _addreSS is location of cursor /D |Decrement cursor position |Increment cursor position
CGRAM is Character Generator RAM SH No display shift Display shift
X is Don t Care D Display off Display on
C Cursor off Cursor on
B Cursor blink off Cursor blink on
S/C | Move cursor Shift display
R/L Shift left Shift right
LCD Character Set
LW?D:?L‘ [I’ 0000 | 0010 | 0011 | 0900 | 0101 | 0110 0111 1010 1011 1100 1101 110
I N s IR T IR I A )
00001 | ! 1 F‘ Ef-a':" o ? :.F' “-!'a-'::l
soao01o | ?-E: i .8 E:' - T | A RS = ! =
o001 JCSc =24 AT EE @
soocx0100| 4[:'-1-‘::] t-'\-»IE""’HE;:'
oo | @ |5 S E W elu =+ 1 a0
om0 |7 ﬁF__l}__f :n :.3 | i :
wREE0111 | ?GI-I-E,'B :F-:_:':-:‘ :II
o000 ¢ H = h BEIE AL BRIE
wxrn 1001 I .tl'i. 1 1 H JT -‘I .“-' -_“ L‘
S AERE TN B ARl BE e NN P ] =
o011 ;"-\. E L’: 3#'”'1:ﬂ""-‘-‘i
saoction | | L*li?"i’:”:”i—ﬂ
wottor| @ | =[=[P[ 1M 2 @™ 0k +
wo110) 7 | w | 2 I'"i [l R t i __i’
wooct111 ] B | 7 :Il_Di-—_ ‘:‘."E"_'i‘_ll.’l_'_‘:‘.n ':-_
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3. Board layout

Document code: EB005-30-3

9-way downstream D-type connector
Power screw terminals

Patch connectors

Connection selection blocks

LCD display

Contrast potentiometer

EB005-74-1.cdr
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4. Testing this product

The following program will test the circuit. The test file can be downloaded from www.matrixmultimedia.com.

1. System Setup

Multi-programmer board with
PIC16F88
19.6608 MHz crystal
Switch SW2 inXtal setting
Loaded with "LCD.hex" firmware
Power board connected to Port B of the Multiprogrammer
Connect “+V” from the Screw terminal of the LCD board to “+V” of the Multiprogrammer
LCD board with Jumper J3 in ‘DEFAULT’ position
LCD board on Port B of the Multiprogrammer

2. Test Procedure

The LCD.hex program will place a counter on to the LCD Board. You may need to adjust the contrast
potentiometer.
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5. Circuit description

1. Circuit details

The 5 data lines are fed from the 9 way D-type connector to two 6 way jumper blocks. The DEFAULT jumper block
makes connections between the lowest 5 bits on the D-type and the display.

There are occasions where you may want a different connection set up — for example when using a PIC16F88 in
Low Voltage Program mode, bit B3 of the PICmicro microcontroller will be reserved for the programming of the
chip, and can not be used as a general purpose input output pin. In this case you will need to move the 6 way jumper
block to the PATCH setting and use small jumper wires to make up the connections you require between the LCD
display and the upstream board. This scenario may also occur when sharing an E-blocks port with more than one
downstream device.

The contrast on the device is controlled by the potentiometer RV1.

2. 3.3V operation
This board operates from upstream boards with a 3.3V supply..
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Appendix 1 — Circuit diagram

THIS SYSTEM INCLUDES:-

F1 reeT
F2 reeT
3 F3 reer

RWV1
3 5K
Contrast Control

> B1 sac
—> L1 e vee
A
DEFAULT Leoaxte  of
BITO
: 3 b . 8
P EliE e
>0 Bl S
g 10 i 02
J2 11 12 E 11 gi
O J3 connrEt 205
O=1= 2 105
OO - o7
O 4
OO r P2 5 RS BIAS
O P1 PATCH IE
O g o BITO patch T 2 RW
2 BIT1 patch ]
D8 PLUG g g ELE3 _p% 2o -
o o 4 BIT3 Ealch 7 8
—_ o Pt 5 RS _patch 9 10 ™
- 0 (< E_patch 1 12
o CONN-56 commraz J4
COMNN-58

VCC

J1

7

2
2-WAY SCREW CONN

mm
wiwi

MATRIX MULTIMEDIA LTD.

www.matrixmultimedia.com
(€) Gopyright 2005 Matrix Multimedia

TITLE DATE
EB-005-00-3 15/08/05
E-Blocks LCD Board PAGE

BY: Conor Canr REW 1 1 !1




