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Introduction

This document describes the Dwarf Board DB017. This board replaces the DB015 board. The DB017 is a small
peripheral board that interfaces to a standard HD44780 LCD display in 4-bit mode. Note that no display is
included. A potentiometer is provided for setting the contrast voltage within the range 0 .. 5 Volt. Displays that
need a negative contrast voltage (this is often the case for extended-temperature displays) will not work. A

series resistor for a LED background illumination can be fitted.

Circuit
CON-2
GND o~ 16
R2 BL
\+ — 15 BL+
D3 see text 14 .
D2 13| D6
D1 12 s
CON-1 DO X
D7 10 9 D6
D5 8 7 D4 D4 [§ E
D3 b 2 D2 GND 5 s
D1 1o &3 DO D5 4 Rs
GND 2 1 V+
3
CONTRAST
ML10 V+ 2 V4
GND 1 GND
w HD44780
‘ﬂ S
4\< R1
10k

(c) Van Ooijen Technische Informatica

page 1 of 4



DB017 : LCD interface version 1.0

The circuit consist of an ML10 Dwarf Bus connector CON-1, a 10kQ potentiometer for setting the contrast
voltage, a row of solder connections (CON-2) for connecting the LCD display, and an optional series resistor
R2 for a LED backround. The value of R2 depends on the LCD used. Note that the LCD must be used in 4-bit
mode (DO .. D3 of the LCD are not connected) and that reading from the LCD is not posssible (R/W is
connected to ground).

The 10k potentiometer is used to set the contrast voltage supplied to the LCD. Turning the potentiometer

clockwise (away from the connector) will give the darkest display, which will in most cases make the display
readable but a little too dark. The optimium setting depends on the viewing angle.

Dwarf Bus pinout

The tables below show the correspondence between Dwarf Bus pins and LCD pins. Note that D0..D3 of the
LCD are not connected, and R/W is grounded.

Dwarf Bus LCD

pin_0 D4

pin_1 D5

pin_2 D6

pin_3 D7

pin_4 E

pin_5 RS

pin_6 not connected
pin_7 not connected

Component Placement

The figure below shows the placement of the components on the PCB.

Assembly

The kit contains the PCB and all components as shown in the circuit diagram. Note that no LCD is included.
7ZRUWMWRY 5  DUH SIRNGHG Q JUHHQblue-gold-gold) for LCD- /&' P$ FXUHQW DQG Q
(red-purple-gold-gold) for LCD-6 (20*4 LCD, 280 mA current). Choose the one appropriate for your LCD. For
an LCD without backlight is does not matter whether a resistor is fitted or not.
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For testing and prototyping the PCB can be connected flat against the LCD, as shown on the picture below
(the PCB is an older version, the DB015). Note that this makes it difficult to fit the display against a front
panel.

Alternatively, the PCB and the LCD display can be fitted either at the back of the LCD, or at a right angle, as
shown below, which makes it possible to fit the LCD against a front panel. Two 8mm 3M spacers are provided
with the kit. Note that the holes in the 1x16 and 2x16 LCDs are 2.5mm, so they must be widened to
accomodate these spacers.
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The order of placement of the components is not critical, but | found it easiest to connect the PCB and LCD
first. Just use blank wire, and start with the outer holes to fix the alignment.

The white trim potentiometer is used to adjust the contrast. Intially, just turn the arrow (longest leg of the cross)
towards the out side of the PCB, as shown on the pciture below.

Dwarf Notes

The table below lists Dwarf Notes that apply to this board.

document title
DNO0O08 'hello world' on an LCD on DB016
DNO009 read 5 analog inputs, show on LCD, on DB016

Change notes

the latest version of this document can be downloaded from http://www.voti.nl/dwarf

version date notes
1.0 2003-09-13 first version
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