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1 Introduction

The ME817EV is a customer evaluation board for
Bridget ekd s4" generation EVE chip, BT817. The
MES817EV is used to develop and demonstrate
BT8176s graphics, touch ar
The board is capable of supporting LCD panels
with 40 -pin LVDS interface, or 50 -pin RGB
interface . Backlight LED current  can be adjusted
using dip switches. Capacit ive touch screen s can
be connected to the board through a 10 -pinor6 -
pin FPC connector. An Audio filter and amplifier
are included on-board, allowing a 1/8W speaker
to be driven . Audio source can be supplied from
the BT817, or through a line -in connector.

The MES8L7EV board supports 2 types of host
controller:  MCU with SPI/QSPI master, or USB
host, selectable through dip switches. The SPI
option of the board behave s as a SPI slave, and
requires a SPI Master for proper micro -controller
interfacing and system integration. The USB
option of the board behave s as a USB High -speed

device using the FTDI FT4222 H, and requires
control from a  USB host through the Type-C
connector .

For a full list of the BT8176s features

the BT817_8 Datasheet

1.1

etek

TECHNILOGY

Features

The ME817EV has the following features:

1
1

Support s 40-pin LVDS display up to 1280x800
Support s 50-pin RGB display up to 1024x600
Trimmable on board LCD biasing voltages

On board LCD backlight LED Driver

On board audio audio

connec tor for external

power amplifier and
speaker support

On board 16Mb yte NOR Flash Memory

10-pin or 6 -pin FPC connector for capacitive
touch screen

Neither the whole nor any part of the information contained in, or the product described in this manual, may be adapted or
reproduc ed 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. Bridgetek Pte Ltd will not accept any claim for damages howsoever arising as a result of use or failure of this product.

Your statutory rights are not affected. This product or any variant of it is not intended for use in any medical appliance, d

Support s SPI host interface through 2x8 pin
header or 20pin FPC connector
Support s USB High -speed connection with
FT4222H
5V power supply via SPI host connector, or via
USB Type -C port

evice or

system in which the failure of the product might reasonably 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 other intellectual propert

righ ts is implied by the publication of this document. Bridgetek Pte Ltd, 178 Paya Lebar Road, #07

Singapore Registered Company Number: 201542387H

-03, Singapore 409030.
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2 Ordering Information

Part No. Description

ME817EV BT817 customer evaluation board

Table 2-1 7 Ordering information

Part No. Description
MM9O0OEV , MM930Lite,
MMO32LC FT9xx Development module
CleO-SPK1 Accessory - CleO speaker enclosure with connecting wires

Table 2-2 1 Accessories

Copyright © Bridgetek Pte Ltd 2



Bl'idgﬂtﬂk Version 1.0

BRIDGING TECHNOLOGY

R MES817EV BT817 Evaluation Board Datasheet
’Q

Document No.: BRT_000325 Clearance No.: BRT#157

Table of Contents

1 INtrodUCHiON o e .1
1.1 FEAMUIES  ooiiiiiiiiiiiiiiiiiiis et e 1
2 Ordering Information s e 2
3 Hardware DescCription i e 4
3.1 MEBLI7EV board ..o e e 4
3.2 Physical DeSCriptioNS s e 5
3.2.1 PCB 1ayOUL ......cciiiiiiiiiiiiiiiiiiies i s
3.2.2 MESBL7EV CONNECIOIS  ..ooviiiiiiiiiiiiiiiiiieeiies evvvrriee e nirnees reereesasnnees 6
4 Board SchematiCS .. 11
5 Hardware Setup . s 14
5.1  Power Configuration s e 14
5.2  Backlight LED current Configuration .. 14
5.3 Compatible LCD panel e e 14
5.4 Hardware Setup Example 1 : MM90OEV wit h..7.0..LdDb
55 Hardware Setup Example 2: FT4222..wilh 10.
6 Mechanical DIMENSIONS i 19
7 SpecificationS .o e 20
7.1  Electrical Specification . 20
8 Contact Information . 21
Appendix A T References ....ooccciiiiiiiiiiiies e, 19
Document References s e 19
Acronyms and Abbreviations s s 19
Appendix B - List of Figures a nd Tables ..o, 20
LISt Of FIQUIES oo e aveeeaaaaaaaaaa 20
LiSt Of TADIES oo e e 20
Appendix C T Revision History ..o v, 21

Copyright © Bridgetek Pte Ltd 3



R MES817EV BT817 Evaluation Board Datasheet
’Q

Bl'idgﬂtﬂk Version 1.0

BRIDGING TECHNOLOGY
Document No.: BRT_000325 Clearance No.: BRT#157

3 Hardware Description

Please refer to section 3.2.2 for connector settings. Some ME817EV jumpers must be set to work
properly with your system

3.1 ME817EV board

Figure3 -1 71 ME817EV board top view

Figure3 -2 i1 ME817EV board bottom view

The main functions ofthe ME817EV are as follows

USB Type -C or SPI connector for power supply

3.3V regulator.  Takes 5V input and outputs 3.3V for on -board circuits

AVDD/VGH/VGL/VCOM biasing voltages for LCD power

LCD backlight driver . Drive current 1220mA i 280mA with over voltage protection (OVP) of 35V

3 stage audio filter and power amplifier

Audio connector for external speaker and audio line in

10-pin and 6 -pin FPC connector for capacitive touch screen

On board 16M byte SPI NOR  flash memory

FT4222 H USB to QSPI master  bridge

2x8 pin header for MM900 series mi crocontroller modules or generic MCU
20-pin 1.0mm FPC connector for generic MCU

=4 —a 4 _a_a_a_a_°a_°_°_9
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3.2 Physical Descriptions

3.2.1 PCB layout

The ME817EV is a 160 mm x 100 mm, four -layer printed circuit board. Board thickness is approximately

JJI\%A;&

1.6mm .

Figure 3-4 1 ME8L7EV board bottom layer

Copyright © Bridgetek Pte Ltd 5
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3.2.2 ME817EV Connectors

Connectors and jumpers are described in

the following sections.

1 JP1 1 Power source select for the board
JP1lis the jumper option for usersto s elect the 5V power supply source for the board.
Pin Option Description
OPEN 5V Power from CN6 USBC1 VBUS
1-2 SHORT 5V Power from CN11 USBC2 VBUS (CN6 must not connect )
2-3 SHORT 5V Power from CN7 or CN8 5V HOST (CN6 must not connect )
Table 3-171 JP1 Pinoptions
1 JP2 1 Power source select for the 40 - pin LVDS panel

JP2is the jumper option for users to select

the 2.5V/3.3V power supply for the 40

-pin LVDS panel

(CNO9).

Pin Option Description
1-2 SHORT Select 2.5V power supply
2-3 SHORT Select 3.3V power supply

Table 3-2 1 JP2 Pin options

T CN1 7 50 -pin RGB LCD Flex Cable connector, 0.5mm, bottom contact

This connector is the interface between the B T817 IC and the LCD Module. Compatible with  many
LCD panel s with 50 -pin RGB interface such as  the Riverdi RiTFT -70H.

Pin No. Name Type Description
1-2 LEDA P Power for LED backlight (Anode)
3-4 LEDK P Power for LED backlight (Cathode)

5 GND P Ground

6 VCOM P Common voltage

7 DVDD P Power for digital circuit, 3.3V

8 MODE (®) DE/SYNC mode select

9 DE (6] Data enable

10 VS (©) Vertical Sync

11 HS (®) Horizontal Sync

12 B7 (®) RGB Blue data

13 B6 (6] RGB Blue data

14 B5 (6] RGB Blue data

15 B4 (®) RGB Blue da ta

16 B3 (®) RGB Blue data

17 B2 (@) RGB Blue data

18 B1 (@) RGB Blue data

19 BO (®) RGB Blue data

20 G7 (®) RGB Green data

21 G6 (6] RGB Green data

22 G5 (6] RGB Green data

23 G4 (6] RGB Green data

24 G3 (6] RGB Green data

25 G2 (6] RGB Green data

26 Gl (6] RGB Gree n data

27 GO (6] RGB Green data

28 R7 (6] RGB Red data

29 R6 (0] RGB Red data
Copyright © Bridgetek Pte Ltd 6
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Pin No. Name Type Description
30 R5 O RGB Red data
31 R4 O RGB Red data
32 R3 O RGB Red data
33 R2 (®) RGB Red data
34 R1 (®) RGB Red data
35 RO 0O RGB Red data
36 GND P Ground
37 DCLK O Pixel clock
38 GND P Ground
39 L/R (®) Left/Right selection
40 uU/D [®) Up/Down selection
41 VGH P Gate ON Voltage
42 VGL P Gate OFF Voltage
43 AVDD P Power for analog circuits
44 DISP O LCD Enable
45 NC - No connection
46 VCOM P Common voltage
47 NC - No connection
48 GND P Ground
49 NC - No connection
50 NC - No connection
Table 3-3 i CNL1 Pinout
1 CN2 71 FPC-100.5mm connector, top contact
This connector is for  the capacitive touch panel connection. Compatible with 70 Ri verdi tsouch
Pin No. Name Type Description
1 VSS P Ground
2 VDD P 3.3V power supply
3 SCL I/O I12C SCL line
4 NC NA No connection
5 SDA I/O I12C SDA line
6 NC NA No connection
7 RST# 1/O Touch reset
8 WAKE# 1/O Pull-up to 3.3V with 3.3K resistor
9 INT# 1/O Touch interrupt
10 VSS P Ground
Table 3-4 7 CN2 Pinout
T CN4 i Audio connector
ME817EV supports mono audio output through CN4. A ready -made speaker module (  CleO-SPK1) is
availablefrom Br i dget ek . Vi s ontlineBhop dfay mdreanfodmstion.
Pin No. Name Type Description
1 SP- O Audio speaker out negative
2 SP+ (®) Audio speaker out positive
3 AGND P Audio Ground
4 LINE IN | Exte rnal audio line in
Table 3-57i CN4 Pinout
Copyright © Bridgetek Pte Ltd 7
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1 CN6 i USB Type -C receptacle

USB 5V power input. Type

-C 5V/1.5A sink.

Pin No. Name Type Description
A4,B4,A9,B9 VBUS P 5V power input
Al, B1, A12,B12 GND P Ground
A5 CC1 I/O USB CCl line, 5.1K pull down resistor.
B5 CC2 I/O USB CC2 line, 5.1K pull down resistor.

f CN7and CN8 - SPI host interface

This is the interface where the SPI con
ground pins on this interface. CN8 is a 2x8 pin header, compatible
module s. CN7 is a 20 -pin FPC connector which can be used to connect to

Table 3-6 1T CN6 Pinout

trol and data signals are routed. There are also power and

with the  Bridgetek MM900 series

the MCU board through

FPC cable.
T(I?NN8§) IZCI?N’\?I? Name Type Description

1 18 MA SCK | SPI clock input
2 15 MA_CS# | SPI chip select, active low
3 17 MA_MISO 1/0 SPI master input, slave output or Quad SPI 101

4 16 MA MOSI 1/O SPI master output, slave input or Quad SPI1 100
5 9 MA 103 1/0 GPIO1 or Quad SPI 103
6 10 MA 102 1/O GPIO0 or Quad SPI 102

7-8 11-12 NC - No connection
9 5,20 NC - No connection

10 3,4 5V _HOST P 5V power supply

11 1,2 GND P Ground

12 6,19 GND P Ground

13 13 MA_PD# | Powers _down and re setinput, active low. Connect

to 3.3V if not used.
14 14 MA_INT# (0] Interrupts output, active low. On board 4.7k Y pul
up to 3.3V.

15 - AUDIO L (©) AUDIO L output from BT817

16 8 NC - No connection
- 7 GPIO3 1/O GPI0O3 pin of BT817

Table 3-7 i CN7 & CN8 Pinout
1 CN9 i 40 -pin LVDS LCD Flex Cable connector, 0.5mm, top con tact

This connector is the interface between the RGB
with many LCD panel s with 40 -pin LVDS interface such as

-LVDS converter IC and the LCD Module. Compatible
the A-TOPS AT-T101QIH.

Pin No. Name Type Description

1 VCOM P Common voltage

2-3 VDD P Power supply, 2.5V or 3.3V
4 GND P Ground
5 DISP (6] Display enable
6 STDBY (6] Standby mode, pulled -high
7 GND P Ground
8 TX0_N (6] LVDS data output
9 X0 P (6] LVDS data output

10 GND P Ground

11 TX1 N (®) LVDS data output

Copyright © Bridgetek Pte Ltd

Board Datasheet
Version 1.0

BRT#157




ME817EV BT817 Evaluation Board Datasheet

¢<i Bridgetek Version 1.0

BRIDGING TECHNOLOGY
Document No.: BRT_000325 Clearance No.: BRT#157

Pin No. Name Type Description
12 TX1 P (©) LVDS data output
13 GND P Ground
14 TX2 N (©) LVDS data output
15 TX2 P (©) LVDS data output
16 GND P Ground
17 TXCLK_N (®) LVDS clock output
18 TXCLK P (©) LVDS clock output
19 GND P Ground
20 TX3 N (®) LVDS data output
21 TX3 P (®) LVDS data output
22 GND P Ground
23-24 NC - No c onnection
25 GND P Ground
26-27 NC - No connection
28 SELB (®) Select 6/8 bit mode. Pulled -low
29 AVDD P Power for analog circuits
30 GND P Ground
31-32 LEDK P Power for LED backlight (Cathode)
33 L/R (®) Left/Right selection, pulled  -high
34 U/D (©) Up/ Down selection, pulled  -low
35 VGL P Gate OFF Voltage
36-37 NC - No connection
38 VGH P Gate ON Voltage
39-40 LEDA P Power for LED backlight (Anode)
Table 3-8 1 CN9 Pinout
1 CN10 i FPC-10 0.5mm connector, bottom contact
This connector is for capacitive touch panel connection. Compatible with 10. 10 Microtech t
panel s.
Pin No. Name Type Description
1-4 NC NA No connection
5 RST# lle} Touch reset
6 INT# 11O Touch interrupt
7 SCL 11O I12C SCL line
8 SDA lle} I12C SDA line
9 GND P Ground
10 VCC P 3.3V power supply

Table 3-9 1 CN10 Pinout
T CN11 i USB Type -C receptacle

USB data and 5V power input. Type -C 5V/1.5A sink.

Pin No. Name Type Description
A4, B4,A9,B9 VBUS P 5V power input
Al, B1, A12, B12 GND P Ground
A6, B6 D+ I/0 USB D+ data line
A7, B7 D- I/0 USB D- data line
A5 CC1l 11O USB CCl1 line, 5.1K pull down resistor.
B5 CC2 1/0 USB CC2 line, 5.1K pull down resistor.

Table 3-10 i CN11 Pinout

Copyright © Bridgetek Pte Ltd 9



 Bridgetek

TECHNOLOGY

BRIDGING

ME817EV BT817 Evaluation

Board Datasheet
Version 1.0

Document No.: BRT_000325 Clearance No.: BRT#157

T CNI12 7 FPC-10 0.5mm connector, bottom contact

This connector is for

the capacitive touch panel connection. Compatible

with 1 0. 1 6éTOPS touch

panel s.
Pin No. Name Type Description

1-2 GND P Ground

3-4 VCC P 3.3V power supply
5 SCL 1/0 I12C SCL line
6 SDA 1/0 12C SDA line
7 RST# 1/0 Touch reset
8 INT# 1/0 Touch interrupt

9-10 GND P Ground

1 CN13 i Backlight LED connector

This con nector is for

Table 3-11 i CN12 Pinout

the Backlight LED connection.

Pin No. Name Type Description
1 LEDA P Power for LED backlight (Anode)
2 LEDK P Power for LED backlight (Cathode)

1T CN14 7 FPC-6 0.5mm

This connector is for

the capacitive touch panel connection. Compatible

connector, bottom

Table 3-12 i CN13 Pinout

contact

with 1 0. 10 tduhpanel s.

Pin No. Name Type Description
1 SDA I/O I12C SDA line
2 SCL I/O I2C SCL line
3 RST# 1/O Touch reset output
4 INT# 1/0 Touch interrupt input
5 GND P Ground
6 VDD P 3.3V power supply

Table 3-13 i CN14 Pinout

Copyright © Bridgetek Pte Ltd
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4 Board Schematic s
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Figure 4-1 - BT817 IC and RGB Connector

FT4222_USB TO QSPI/I2C BRIDGE

FES
CN11
USE-C ReceptacleRight Angle u
5 11024
GND

GND

w2

9 MASCK

ToE A
PO= HL
|

HEAEHETH

13 WB GPNK
14 ME GPIO
15 MB GPIO
18

9
=]
H

T EEED |

64

047uF

ECT_DET

Figure 4-2 - FT4222 USB Bridge Circuit
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HOST INTERFACE
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Figure 4-3 - Host Interface Connectors
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5 Hardware Setup
5.1 Power Configuration
There are 3 methods of powering the ME817EV board.
1) PCUSB port Power(5V) - Connect to PC via Type -C cable to CN11
2) USBC charger Power (5V) - Connect USB charger with Type -C cable to CN6
3) Power from MCU host board (5V) - Connect 5V to CN8 pin 10 or CN7 pin 3&4
The following table summarise s how to powerthe  ME817EV board using the various methods.
CN8 Pin 10
Power Method CN11 CN6 (or CN7 pin3&4) JP1
Must not
PC USB port power (5V) 5V connect Do nt éare Shortpin 1-2
USBC charger power (5V) Dondt d 5V Dondét <ca open
Must not
MCU host board power (5V) Dondt ¢ connect 5V Shortpin2 -3

Table 5-1 71 Board power configuration

5.2 Backlight LED current Configuration

The ME817EV module has a backlight LED driver circuit on -board. The driver takes 5V as an input power
source, and the regulator produces the output voltage so that the desired total output current can be

drawn by the back light LED. Users can select backlight current up to a maximum of 280mA via dip switch
SW1. By default, with all the 4 switches in SW1 turn ed OFF, resistor R44 (2.4 Ohm) is setting the
minimum backlight current at 120mA. The switches in S 12 are connect ed to array resistor RP9 (4 x 7.5
Ohm) . Turning ON each switch will provide an additional backlight current of 40mA per switch.

5.3 Compatible LCD panel

The ME817EV supports 2 types of LCD interface:

1. LVDS panel with 40
2. RGB panel with 50

-pin 0.5mm FPC cable or connector

-pin 0.5mm FPC cable or connector

Table 5-3 lists a few LCD panels which have been tested

as working with

SW1 Number of
Backlight LED array Vled voltage Vled current ON position Comment
6 x6 19.2V 120mA 0
8x3 9.6V 160mA 1
10x 3 9.6V 200mA 2
12x3 9.6V 240mA 3
14 x 3 9.6V 280mA 4
Table 5-2 7 Backlight LED  configuration

the ME817EV board.

Display Cap TouchIC
Vendor Part No Size Resolution Interface /Connector
Riverdi RITFT-70H -CAP 70 1024x600 RGB-50 FT5426 /CN2
EastRising ER-TFT101-1 10. 1| 1024x600 RGB-50 .
A-TOPS AT-T101QIH -48CP 10.1 1280x800 LVDS-40 GT928/CN12
Copyright © Bridgetek Pte Ltd 14
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Display Cap TouchIC
Vendor Part No Size Resolution Interface /Connector
MTF101IA -01D (TFT)
Microtech MTP101GGY-01(CTP) 10. 1 1280x800 LVDS-40 GT928/CN10

Table 5-3 1T Compatible LCD list

5.4 Hardware Setup Examplel: MM9O0O0OEV with 706 LCD

This example uses a Ri ver di 7 06 T HRRITFWw70H HCAR) ToPdisplay and touch functions. The host
controller wildl utilize Bridgetekos -ddM@GWcONEMermodul e built wit

The RITFT -70H -CAP outline size is the same as the ME817EV PCB. It is possible to put the LCD and PCB
together back -to-back to form a display mo  dule assembly.

Hardware Setup

1 Plug the USB Type -C cable into the CN6 -USBC1 connector, with the other end plugged to a USB
power source (at least 1.5A current rating)

1 Trim variable resistors VR1 -VR4 to get required LCD biasing voltages as: AVDD=9.6V, VGL= -6V,

VGH=18V, VCOM=3.8V.

Un-plug the USB Type -C cable to remove the power

Connect the LCD display 50  -pin FPC cable to CN1

Connect the LCD touch 10  -pin FPC cable to CN2

On SW2, set all 8 pos itions to OFF . On SW1, set SW1-1to ON, SW1 -2/3/4to OFF

Set JP1to short pin2 -3

Connect the MM900EV module to CN8 . A UMFTPD2A programming/debug module is also

recommended for programming the FT900.

1 Plug the USB Type -C cable to turn on the power

E ]

Software Setup
1 Download EVE Toolchains at  https://brtchip.com/eve -toolchains/
1 Download EVE sample applications at https://brtchip.com/SoftwareExamples -eve/ .

1 Launch the Sample Application based on FT900 platform.

The BT81X Programming Guide describes the programming code and formats used by the BT81 X. The
Sample Application is a well  -formatted and documented program that illustrates the Programming Guide,
and provides numerous design examples and reference code demonstrations.
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Figure 5-17 MM900 setup with 706 1024x600 panel

Figure 5-21 70 Modul e assembly
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