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QVGA Driver Module
5809

QVGA Driver Module for VM1

Product code 5809

The 5809 board aids the inclusion of a QVGA' graphics panel and/or a resistive touch screen in VM1
projects. It carries a graphics controller IC (§1D13705) and a touch screen controller IC (TSC2003).

Mechanical

The diagram gives the exact positions of the connectors and mounting holes, and the exact size of the
board.

H 17\ Size: 40mm x 50mm
0.120, 1.845 i [1.405,1.800] i
%%4%5 \%\@%&%p)mmmmmﬂwm5
RS il Connectors: 20 x 2 and 16 x 2, 2mm
™ pitch pins pointing downwards.
2 [1.370,1.300]
(34.80,33.02) Height under board: 6.8mm when
using 4.6mm high socket headers.
Max component height: 5.6mm
ng ;;o,i)gg)o] L] Board thickness: 1.6mm
N4 L [Coordinates in inches] (Coordinates in mm)
Compatibility

All types of QVGA LCD display without an on-board controller are catered for in the hardware. However the
VM1 software only supports a colour depth of 1 bit-per-pixel (bpp) — i.e. monochrome. The driver software
may need to be upgraded to deal with particular displays, but this will normally be done free of charge if
suitable target hardware is made available to us.

The 5809 is compatible with resistive touch screens. The TouchScreen object drives the TCS2003 providing
functions to detect touches or even define ‘virtual keypads’.

The TCS2003 has both address inputs tied low giving it an I°C Bus address of 144. This address can clash
with other I°C devices, such as the PCF8591.

The circuit schematic of the module is included at the end of this document.

"QVGA - or Quarter VGA — is 320 by 240 pixels resolution.

WARNING: Users of Micro-Robotics Control Equipment should be aware of the possibility of a system failure, and must consider the
implications of such failure. Micro-Robotics Ltd. can accept no responsibility for loss, injury, or damage resulting from the failure of our
equipment. Use of our products in applications where their failure to perform as specified could result in injury or death is expressly
forbidden.

Copyright 2004-2006 Micro-Robotics Ltd tel: +44 (0) 1223 523100
The Old Maltings fax: +44 (0) 1223 524242
135 Ditton Walk sales@microrobotics.co.uk
Cambridge www.microrobotics.co.uk
CB5 8QB
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Software Drivers

The two objects that you need to use to drive this board are GraphicsLCD and TouchScreen. Example
MAKE statements appear below.

;OQVGA display on 5809 board.
MAKE g GraphicsLCD (3, 320, 240)
WAIT 50 ;Power sequencing
glcd.On ; ——"-—-

; Touchscreen on 5809 board.
MAKE t Touchscreen (0, 1, 144)

The GraphicsLCD MAKE assumes that the 5809 is connected as in the circuit diagrams.
See the Object Reference Manual for more details on using these objects.

Connections

The 5809 plugs into an application board®, near to, and in the same manner as, the VM1. Tracking on the
application board should connect the 5809 to the VM1’s data, address and I°C buses. See the circuit
diagrams for how to connect the 5809 to the VM1.

Note that the hardware specification for connecting modules to the VM1’s system bus uses channels 30-37
as extra address lines. Ch 30-33 are used to select more addresses within each module, and Ch 34-37 are
used to select between modules. Consequently channels 30-37 are only available for module addressing
purposes when any module is connected to a VM1.

The 5809 doesn’t have connectors to connect directly to an LCD or a touch screen as there is such a variety
of devices on the market, many with different connector styles and pinouts. Instead the connectors to the
LCD and touch screen should be sited on the application board, with tracking connecting them to the 5809.
See the circuit diagrams for an example of how to do this.

Pin descriptions

veel| [1 GND
D1 DO
=l ol B
D4
gl 19 g
Vv
Al A0 J1
A3 A2 vee [ GND
A5 A4 LCDDO LCDD1
A7 A6 LCDD2 LCDD3
A9 A8 LCDD4 LCDD5
VCC GND LCDD6 LCDD7
A1 A10 LCDCLK LCDLINE
A13 A12 LCDFRAME DRDY
A15 A4 LCDPWRON LCDPWROFF
HWR\ A16 TOUCH GPIOO
WAIT\ RD\ SCL SDA
RESET BOARD_SEL\ VCC GND
INC IN/C] VBATT1 VBATT2
VC GND IN1 IN2
X+ Y+
© i)
VCC GND

? Either our ‘“Module Board’ or one of your own design.
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5809, J2 I/O Comment

D[0-7] I/0 Data bus. From the VM1.

A[0-16] (0] Address bus from the VM1.

WAIT\ TS°® Bus wait signal — goes to channel 8 on the VM1.

RD\ I Read strobe from the VM1

HWR\ | Write strobe from the VM1

RESET\ I Reset signal from the VM1

BOARD_SEL\ | Device select for 5809 from the VM1

VCC/GND P 5 Volt power rail and 0V power rail

5809, J1 I/O Comment

LCDD [0 - 7] (0] LCD data output. When using a 4-bit panel, use data lines
LCDD [4-7] to drive the panel.

LCDCLK O LCD pixel clock

LCDLINE O LCD line clock

LCDFRAME O LCD frame clock

DRDY - [Not used currently]

LCDPWRON (0] Hi to power up LCD. Feed this, or the next pin, into the
display on/off pin on the LCD.

LCDPWROFF O Lo to power up LCD

TOUCH - [Not used currently]

SCL | [*C Bus clock (for touch screen)

SDA I/0 [*C Bus data (for touch screen)

VBATT [1 - 2] - [Analogue inputs: not used currently]

IN[1-2] -- [Analogue inputs: not used currently]

X[+, -] - The two ends of the touch screen X driver, + is right.

Y [+, -] - The two ends of the touch screen Y driver, + is top.

GPIO0 O Modulation output — not always used.

VCC/GND P 5 Volt power rail and 0V power rail

Note: if you short out the X+/X- or Y+/Y- signals then you may damage the touchscreen controller.

LCD Drive voltage

Most LCDs require an additional, negative voltage rail (besides 0 and 5 Volts) to drive the display. The
same, or a derived, voltage is usually used to set the contrast. Contact us if you need help with designing a
circuit to generate this rail.

? TS: Tri-state. The WAIT output is only active when the board is being accessed.

Doc D023 V20090909 VM-1 QVGA Driver Module Page 3 of 5



ROBOTICS

MICRO

S VOAONSOD 608CVBATPVOAD 608OSPNPOIIVH o[k
00TEZS €21 (0) 70+ 1oL T _j0_11ous YOOHPLNS POOHFLNS FOOHFLNS
408 4D 98puquIE) 6E:6560_L00Z-UNI-1Z 01l ano
A[BAL VORI SET TOBIoY,
SUE PIO 3 3 o1 T 0 <
1 soeqon ot 1POM 4414P (AT VOAD
an a0 Eeh)
aNo ano
adg1 adgt _
= o=/
INOT
QMU "10/20/20 92ds
oung GOLETAS J0 T 38ed 295
uoor_| woor_] woor_]| woot uoor_| woor_] woor_]| woot TN 1,US90p 1T Nt
T 110! [} 6 8D LD 9 [Se} /1 119-g BUISD aIe am asnEORq PUE __H__
I I I I I I I I “# DREANED =y
as 1 u wegpg Bigg ou st araq Brooro fexid Joy Arensenur g £q paprat] X
oA AAATIOD S® URTPUF AT I ‘20BN HOOHPINS
$q 7# DRIEANAD 951 9 Moww
)
ano ano SOLETATS 30) ) <
o ALV PODHPLNS
= €00TDSL B 1 Son vl FAERIZN fovaeY
L
e T R T
ILLVEA g 2% [ TDNOL Son el WA X
[ S N S | SSA #sg 2L ikl va
I 90 % vas < DS SSA #50 =k L
X <1 ix T o Vas 0T] inor  srmoms ELSO QT ODA
= = x«<k oW @L m aanor B )
e = wEE oV g aanor
ATATIOD
n =5 oA QAATNOD 918V == 5T
podnl QAATIOD €19V (Ee——brer
= [ aaamiod  viav e
- QaATHOD M% 53 v
9¢ v
wospime v
DI U3aJ0s YonoJ, TAND 69V Q v
0IND gav (&8 v
Lav | id
3 v
—— (01D 9av
R 00D <l NeLSL cav o =
rav =
fav 2 v
FOOHPLNS | oo oy L &
oD TC 89 2
22 aqa 19v
AQHQ T | SadaoT oqv & v
HOIMIADT 7 € NOWAIDT G2 0L oV
qn ANVIIAT e ] DAVIAL ST
NS5 AN Y180 (=
e LAIHS €190 =
aNo ¥DAT T
A qed =
" — — IVad  119a
Haa L orvad  o1ed &
o1ady A 640
© 0'E-CINIVOS6TIT 6001 ST o van eq1 1O
SAAY] 9T T
A9d0T o) S = LIVaad L90 = T
0 ! ONBEIO/N = 91VAdd 990 =
106~ N 9da] L cIvaad saa X
< T SAay] T Ve e <d
AAATHOD € OdA PAAY] ol b A 7a
Addng A€ €AaT e 9 €d
7aay] e clvddd ead 7 Za
o 51 1Lvadd 190 =
01VQdd oga
0aay] S 3 0d
n
Tonued (T
s s[eudis

speudis




ROBOTICS

MICRO

&5

GOSSVWRAIPVOAD 60SS\SPNPOIVH 3[L]

00T€TS €221 (0) ¥+ TPL
€08 $g) 28puquie)
J[eA UONIC SET
SBUBTEIAL PIO YL

"PYT SON0QOY¥-OIAL

T _j0_cous
07765760 _L0OT-UNI-1Z 31°(l
TOBIAT

8.40122UUHO))

"L -€( @sn uay) oued 11q-+ Sursn uaym :2)0N

10700uu0d TeuSTs Terousd usaIds Yono) pue (1T

ZX9T YHAVEH
ano
A
¥ 1 p—
A
2 1 ds "
53 E54
S = 2,
FARRET rou [ Tiivaa
ot 61 p—
VS 55
TOLD % Soa S ERAN
IO NOTAIIY]
A anoae ETNTEWRT
AT a8 n T D]
[a0y] . o S0y
SO : : YAaT
Ty 92 : Ty
T Ay
z 1 o—ot
i DA
NS TTTOHIN

@IVOT H0 S7 aT,
T TNA a

8V TINA 8y,
9V_TINA .
PV TINA o
oV TINA v
OV TINA ov
90 TINA od]
Pa_TINA 0
T TINA o
0 TINA od

T-NA ©) 20e33990]

ININS TH TOHIAL

O

TIA

JLASHA LHSHI

IIVAL - BHD TINA

SIV. TEHD TINA

IV €TV TINA

v 11V TNA

& 6V TNA
N LV TAA
VGV INA
& ¢V TAA
VIV TNA
G LT TAA
ST A TAA
§0  ¢a TAA
T TaT TAA




