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1 Introduction 11 Features

The CleO35 utilises the FTDI FT903 low power MCU to
The CleO35 s a smart TF T display shield for prgge petween the Arduino and fast interface
Arduino . It includes a 3.5 inch 320x480 pixel TFT  5ccessories such as camera and S D Card input.  For a
LCD panel with resistive touch , PWMaudio output ¢ || | ist of the FT9036s FToexa
with —in-built speaker amplifier  for better audo  gaiasheet .In additon, the  CleO35 has the following
quality features:

1 Landscape and portrait modessupported

These smart TFT display shields can be easily

1 Inbuil t FTDI FT810 embedded video engine

programmed by almost anyon e to giwe ;
professional looking HMI / GUI's with no prior (EVE) graphic controller
Irglac;\;]véenq]gtacgf complex graphics programming or f  Anti-Aliased graphics throughout for much finer

image quality with no "jaggies".

1 Readytouse LCDmodule with resistivetouch
in panelmount able bezel.

Micro SD card socket support.
In built 8M Byte  Eflash memory
USB DFU port forfirmware updates

Support camera interface

= = =4 -a -2

PWMaudio supported and inbuilt speaker
amplifier

=

Designed as Arduinoand NerO shield

1 Compatible with FTDI  CleO-RIO, CleO-Camera
and CleO-Speaker.

Y CEand FCC certified

Neither the whole nor any part of the information contained in, or the product described in this manual, may be adapted or

reproduced in any material or electronic form without the prior written consent of the copyright holder. This product and its
documentation are supplied on an as -is basis and no warranty as to their suitability for any particular purpose is either made or

implied. Future T echnology Devices International Ltd will not accept any claim for dama ges howsoever arising as a result of use or
failure of this product. Y our statutory rights are not affected. This product or any variant of it is not intended for use in any
medical appliance, device or system in which the failure of the product might reas onably be expected to result in personal injury.

This document provides preliminary information that may be subject to change without notice. No freedom to use patents or oth er
intellectual property rights is implied by the publication of this document. Fu ture Technology Devices International Ltd, Unit 1, 2
Seaward Place,C enturion Business P ark, GlasgowG4 1 1HH U nited Kingdom. Scotland Registered C ompany Number: SC 136640
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2 Ordering Information

PartNo. Description

CleO35 module, wih FPC/FFC 50 LCD connector, 3.5 inch TFT LCD display
CleO35A - . -

panelpreinstalled , withresistive touch. Black bezel.
CleO-RIO1 Arduino Shiel dforusers to stackArduino boardon bottomof CleO35.
CleO-CAM1 A cameraplug -inmodule for CleO35.
CleO-SPK1 A speaker enclosure with connectingwires to Cle O35.

3 Program Support

1 The demo application s are provided for CleO35 modul es by FTDI . Visit
http://iwww.ftdichip.com/Products/Modules/CleO.htm for more information.
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4 Module Hardware Feature

The dimension s of the CleO35 module are 1014 mmx 73 mm X15mm. See Figure 1 for all the hardware
feature s.
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Figure 1 i1 CleO 35 Bottom View

Key Features:

1 Speakerout/Linein 2 PlasticBezel

3 35in HVGA TFT IIF + Resistive Touch 4 Arduino Configuration Jumpers
Leve | Shifter

FT903 10 Expansion

5 Arduino I/F

7 8MByteE -Flash
10 Camera Interface

12 USB DFU Connector

9 MicroSD Card Socket
11 FT903 MCU

13 FT810 GPU 14 Audio A mplifier
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4.1 Power Supply

The CleO35 module receive s power externally . Users can combine the module with the FCC/CE cettified
NerO or Arduino UNO and draw power from those board supplies . For details ofthe NerO module, referto
FTDI-NerO for more Information.

Alternatively, the on-board USB connector , CN4 which is primarily for debug pumpose and DFU firmware
upgrade mayalso supply power

Once the 5V supply is applied, a Red LED power indicator will be turned on .Astepd own regulator U15
will step downthe 5Vto 3.3V. The 3.3V supply wil Iserve allperipherals of  the FT903 microcontroller

Micro USB Port

3.3V Regulator

VDD_5V uls VDD_3V3
1 5 L1 1uH S5
+5V VIN IX LYY O +3v3
=l B 1213
AIMFB4 =X % gl = 5 il 5
g i ul0 - ewe = = GND slafsL LED3
C33wmms UfS L1 -~ Iy m= o nsC28 ol = , AR Red
C3twwar | lal = = ol © EN vour — SISt
) 1 e e BBe i o
T RI30C29 SCI89ZSKTRT

Figure 2 - Power Supply

4.2 Micro -controller

The FT90 3Q 100 -pin QFN microcontrol ler which is provided on the board belongs to 32 -bit FT90X Super
Bridging Microcontroller family from FTDI Chip. For defalil s of the FT903Q Micro controller , refer to the
FT90X datasheet

w=rCl7 CH4
wmpC] 9° N

xapCl]

o~ F '-1‘! - HEBe

Figure _3 - Micro -Controller
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4.3 Micro SD Interface

A Micro SD card slot is providedon CleO35 supportingtwo standards capacitycard types :

1 Secure Digital( SD) standard i Upto2GB SD memory card
1  Secure Digital High Capacity( SDHC) standard i Over2GB -32GB SDHC memory card

The SD host controller is compatible with th e standard specification V3.0 . It support s up to 25MHz SD
clock speed.Inthe  CleO35 design,the physicalinterface supports 4 -bit SD bus mode and card detection.

VDD_1V2 o
C15 Cl6 €17 18 VDD_3V3 cl9

Tc 1 Tc.l\f Tc.h-f TC.]\:F 0.1uF
2| 3| 2| glele| s[=]= us
il i ‘TQT“ T gf FI903Q
€10 | |12pF 2 228 =22 2
—= =] : = = =
= X1 65 . =1 = =
2 7 ee | JLCLEIN ] = = 2
= 2° | sao =2 =
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T c1z|00E | Bl 125_MCLE/GPIO64
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Figure 4 - MicroSD Interface

4.4 LCD Interface

In the CleO35 design, a 3.5 inch TFT LCD with resistive touch is supported. The FT810Q 48pin VQFN
graphics controller IC with integrated touch and a udi o belongs to FTBdr fusherEdétil ssoé r i
the FT810Q EVE graphics controller , referto the FT81Xdatasheet

The 3.5 inch LCD is connect ed through the 50 pin FPC/FFC connector CN1. See Table 1 for the LCD
connector pinout.

Pin No Name Description
1 GND Ground

5 LEDA Backlight LED Anode

3 LEDK Backlight LED cathode

Copyright © Future Technology Devices International Limited 7
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Pin No Name Description

4 LEDK Backlight LED cathode

5 LEDK Backlight LED cathod e
6 LEDK Backlight LED cathode

7 LEDK Backlight LED cathode

3 LEDK Backlight LED cathode

9 GND Ground

10 GND Ground

11 VDD3V3 LCD VCC supply

12 VDD3V3 LCD VCC supply

13 LCD_RST Reset

14 SPIM_SSn1 SPI chip select

15 LCD_RS RS

16 SPIM_SCK SPI clo ck

17 GND ground

18 SPIM_MOSI Master outputslave input
19 LCD_SDO Masterinput slave output
20 LCD_B2 Bit2 of blue RGB signal
21 LCD_B3 Bit3 of blue RGB signal
29 LCD_B4 Bit4 of blue RGB signal
23 LCD_B5 Bit5 of blue RGB signal
04 LCD_B6 Bit6 of b lue RGB signal
25 LCD_B7 Bit7 of blue RGB signal
26 LCD_G2 Bit2 of green RGB signal
27 LCD_G3 Bit3 of green RGB signal
28 LCD_G4 Bit4 of green RGB signal
29 LCD_G5 Bit5 of green RGB signal
30 LCD_G6 Bit6 of green RGB signal
31 LCD_G7 Bit7 of greenR GB signal
32 LCD_R2 Bit2 of red RGB signal
33 LCD_RS3 Bit3 of red RGB signal
34 LCD_R4 Bit4 of red RGB signal
35 LCD_R5 Bit5 of red RGB signal
36 LCD_RG6 Bit6 of red RGB signal
37 LCD_R7 Bit7 of red RGB signal
38 DE Data enable

Copyright © Future Technology Devices International Limited
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Pin No

Name

Description

39

DCLK

Pixelclock

40

HSYNC

LCD horizontal sync

41

VSYNC

LCD vertical sync

42

IM2

43

IM1

44

IMO

45

GND

ground

46

YP

Y Top electrode of resistive
touch

47

XM

X left electrode ofresistive
touch

48

YM

Y bottomelectrode of resistive
touch

49

XP

Xright electrode  ofresistive

touch

50

GND

ground

FT300 AUDL

Table 1 - LCD Connector Pin Out
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Figure 5 - LCD Interface
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4.5 Camera Interface

The CleO35 has a camera module interface , via a 24 -pin 0.5mm pitch FFC/FPC, bottom contact
connector , CN3 .In this design, support is provided for an OmniV ision OV2640 camera module . A
readymade camera module (CleO -CAM1A) can be purchase from FTDI. Support for further camera
modules may be added in the future . Please visit the FTDI website for more information.

Seetable 2forthe Camera interface pinout

Pin No Name Description

1 GND Ground

2 GND Ground

3 12C0_SDA I2C serialbus, data line

4 CAM_5V 5V powersupply

5 12C0_SCL I2C serialbus, clock line

6 RESET# Hardware reset, active low

7 CAM_VD Camera vertical syncinput

8 CAM PWDN Qamera mpdulg powerdown
- signal, active high

9 CAM_HD Ezumtera horizontal reference

10 CAM_3V3 3.3V powersupply

11 CAM_3V3 3.3V powersupply

12 CAM_D7 Cameradataline, Bit 7

13 CAM XCLK Camera external clock output

14 CAM D6 Camera data line, Bit 6

15 GND Ground

16 CAM D5 Camera data line, Bit5

17 CAM PCLK Camera pixelclock input

18 CAM_D4 Cameradatali ne,Bit4

19 CAM_DO Cameradataline, Bit O

20 CAM_D3 Camera data line, Bit 3

21 CAM_D1 Camera data line, Bit 1

22 CAM_D2 Camera data line, Bit 2

23 CAM_5V 5V powersupply

24 PWMO Pulse width modulation

Table 2 - Camera Conne

ctor Pin Out
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Figure 6 - Camera Interface
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4.6 Audio Output

CleO35 support s a mono speaker output through CN13 . Maximum output power, can drive up to 8 OHM,
1 Watt speaker driver. A readymade speaker module (CleO-SPK1) is also available from FTDI; visit the
ETDI Chip website formore information.

An a lternative, mono line  -in audio input i s also provided on CN13. Users can drive in their own audio
source to the on board power amplifier. See the Table 3 for the pin list for CN13

Pin No Pin Name Description

1 SP- Speakerout negative
2 SP+ Speakerout positive
3 GND Ground

4 EXT_AUD Ext audio line in

Table 3 - PinListof CN3

Copyright © Future Technology Devices International Limited 11
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Figure 7 - Speaker Amplifier Circuitry
4.7 SPI Slave Interface
The CleO35 has a SPI slave interface that supports single and dual (2 data lines) SPI data transfer
mode s. This interface supports both 5V, 3.3V and user define d output levels . The user define d interface
levels mu st be between 3V (min) to 5.5V (max). The power selectionjumperis through CN10 .
Pin Number Description
5V SPl interface
1-2
3.3V SPlinterface
3-4
5.6 SPlinterface voltagelevel follow s user

setting(IOREF)

Table 4 - CN10 Jum per Selection

There are chip select (CS) jumper selection s on CN11 . The user has 3 options to choose for their
connection.

Pin Number Description
1-2 SPI chip selectfromD5(option 1)
3-4 SPI chip selectfromD7  (option 2)
5.6 SPI chip selectfromD10(option 3)
Table 5 - CN11 Jumper Selection
For the SPI Slave interface, there are two connectors for the userto interface with the mas terside.
1 The CN9 i 1X10 position 2.54mm pitch female header
1 The CN8 i 1X8 position 2.54mm pitch female header
Pin Number Name Description
1 - No connection
2 - No connection
3 D10 SPI Chip select option3
4 MOSI SPI| data frommaster side

Copyright © Future Technology Devices International Limited 12
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Pin Number Name Description

5 MISO SPId atato masterside

6 SCK SPI clock

7 GND Ground

8 - No connection

9 - No connection

10 - No connection

Table 6 - CN9 Pin List

Pin Number Name Description

1 - No connection

2 - No connection

3 D2 FT903 Interruptrequestout
option 1

4 D3 FT90 3 Interruptrequestout
option 2

5 - No connection

6 D5 SPI Chip selectoptionl

7 - No connection

8 D7 SPI Chip select option2

Table 7 - CN8 Pin List

4.8 Extern al IO Pin

There are extra feature s provided on CN5, 16 positon 0.5mm pitch FFC/FPC connector . Users can
connectto externalfeature board s through this connector.

See Table 8 for all the extra feature s assigned to each pin.

Pin Number Name Descriptio n

1 GPIO61 General purpose 10 61

5 GPI1060 General purpose 10 60

3 PWM2 Pulse Width Modulation 2
4 PWM1 Pulse Width Modulation 1
5 VDD3V3 3.3V supply

6 GND Ground

7 12C1_SCL I2C1 Serial Clock

8 12C1_SDA I2C1 Serial Data

9 UARTO_RXD UARTO receive

Copyright © Future Technology Devices International Limited

13



’,"- FTDI CleO35 Module Datasheet

\\\\‘ Chlp Version 1.0

DocumentReference No.: FT_001299 ClearanceNo.. FTDI#493

10 UARTO_TXD UARTO transmit

11 VDD3V3 3.3V supply

12 GND Ground

13 SPIM_MISO SPI3 Master Input
14 SPIM_MOSI SPI13 Master Output
15 SPIM_SSn3 SPI3 Chip Select

16 SPIM_SCK SPI3 Clock Line

Table 8 - CN5 Pin List

There isa jumperselectionforthe FT90 3 interruptrequest through CN12 . Users have 2 option to choose
from .

Pin Number Description
1-2 Connectto Arduino/NerO MCU intO( D2)
3-4 Connectto Arduino/NerO MCU int1(D3)
Table 9 - CN12 Jumper Selection
4.9 Power and Program Interface
The power interface CN6, 1X8 position 2.54mm pitch femal heade r, may be driven by NerO or an
Arduino UNO.

Users can use the USB connector  CN4 for FT903 firmware upgrade s. Forthe detail s of the tool operation,
referto AN_325FT900 Tool Chain Installation Guide

Pin Number Name Description

1 NC NC

2 IOREF 10 reference voltage
3 RESET FT903 resetpin

4 - No connection

5 VDD5V 5V supply

6 GND ground

7 GND ground

8 - No connection

Table 10 - CN6 Pin List

Copyright © Future Technology Devices International Limited 14
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5 Devices Characteristicsand Ratings

5.1 Ele ctrical Specification

Para meter Value Unit Conditions
Storage Temperature -30°Cto 80°C Degrees C
Ambient Operating Temperature (Power 20°Cto 70°C Degrees C
Applied)

Table 11 - Temperature Parameter

DC Characteristics (Ambient Temperature = -20°Cto+70 °C)
Parameter Description Minimum Typical Maximum Units Conditions
V bus USB power supply 4.75 5.25 \%
V e DC power supply 475 5.25 v External source
m USB power supply 500 mA
current
Ipc DC Supply Current 500 mA
USB current inidle With LCDand
! e mode 140 mA backlighton
Vi 3.3 Vio voltage 3.0 33 36 Vv
reference
Vin Input high voltage 2
\ Input low voltage 0.8
Von output high voltage 2.4
Vg output low voltage 0.4
Table 12 - Operating Voltage and Current
5.2 Display Specification
ltem Spec Units Notes
Display area(AA) 49.0(H) * 73.4(V) mm 3.5 inch diagonal
Driver Element TFT active matrix mA
Display Colours 262K -
Number of Pixels 320(RGB)*480 dots
Pixel pitch 0.051(H) * 0.051(V) mm

Copyright © Future Technology Devices International Limited 15
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Item Spec Units Notes
Viewing Angle 6:00 oob6cl Portrait view
Display mode Transmissive/ Normally White -

LCD Luminance 100 cd/m2
Touch screen resistive -

5.3 Optical Specification

Table 13 - Display Specifications
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