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1 Introduction

This document descripts the upgrade flow of FT6416/FT6426 IC series. The whole program of
FT6416/FT6426 is divided into two parts, one is bootloader part and the other is application part. And both
parts will be burned into flash when we run the download operation. When FT6416/FT6426 boot up, the
bootloader part will run at first, then there will be a timer with 30ms time out started. The upgrade flow
will be triggered if the bootloader received specific upgrade command within this timer, otherwise it will
switch to application flow part.

2 Communication

The upgrade flow communication based on the standard 11C protocol. And the default 11C slave address is
0x70. The I1C slave address in bootloader and in application should be the same one. To ensure this,
bootloader and application will both get the 11C slave address from a specific flash address (0x07B0).
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3 Basic Flow

Application data is valid?

Is timer(30ms) timeout?

Received 0x55 and Flag=07?

SetFlagto 1

Received Oxaa and Flag=17?

Y

Upgrade

A 4 A
< > Run Application
Reset < Code >

Figure 3-1: The flow chart of active upgrade

4 Application data verification

Application data verification will be run before upgrade flow.
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4.1 Flash structure

Below table shows the flash structure of FT6416/FT6426.(48k)

0 1 2 1022 1023
0K = 0x0 Bootloader
1k = 0x400
Bootloader
2k = 0x800 -
FW verification area(0x900~0x91f)
46k=0xb800
47k=0xbc00

Table 4-1: The structure of flash

4.1.1 FW verification area

Code length Negation of code App Partl Negation of App Part2 | Negation
length ECC App partl ECC of App
ECC part2 ECC

Panel Negation of | FW Negation Upgarde flag2 Negation

Vendor | Panel Version of FW flagl times of Upgarde

ID Vendor ID Version times

the parameter region Negation of the Reserved Reserved
length parameter region
length

Address is at Flash struct.

Code length is App F/W length.

App Partl ECC is ECC of App F/W first 256 bytes.

App Part2 ECC is ECC of App F/W of starting at address 0x120. (Address at Flash structure is 0x920)

4.1.2 FW configuration area

IIc Negation of iovoltage Negation of Panel Vendor ID | Negation of Panel | Reserved Reserved
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Slave_address Slave_address lovoltage Vendor ID

Project Code(ASCII)

Customer code(ASCIl)

Project code and Customer code end with ASCII character ‘/0°.

4.1.3 Parameter configuration area

Reserve
d

Parameter length Negation of Parameter data Negation of Start address of xml Rese

Parameter length ECC Parameter data Parameter data version | rved
ECC

Parameter data or Oxff

Parameter data or Oxff (Oxbff8~0xbfff: 8bytes)

4.2 App.bin file structure

“app.bin” and “app.i” is the same thing with different file format. The “app.bin” is Binary data and “app.i”
is Hex data.

00000000k
O0000010h:
000000Z0h:
00000030h:
O0000040h:
00000050h:
00000060k
00000070h:
000000S0h:
00000090k :
000000a0h:
000000BR0Oh:
0000000k :
00000040k
000000e0h:
O00000Ff0h: |

[ Y

= om
10

=
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Example for app.bin and app.i

Below table shows the structure of “app.bin” file.

0 1 2 1022 | 1023
Ok = 0x0 o
FW verification area(0x100~0x11f)
1k=0x400
45k=0xb400 FW configuration area
(address: 0xb7f8~0xb847)
46k=0xb800 FW configuration area
~0xh847 (address: 0xb7f8~0xb847, 80bytes)

The data from 0x100 to 0x11f at app.bin is totally the same with the data from 0x900 to 0x91f at flash.

Code length Negation of code App Partl Negation of App Part2 | Negation
length ECC App partl ECC of App
ECC part2 ECC

Panel Negation of | FW Negation Upgarde flag2 Negation

Vendor | Panel Version of FW flagl times of Upgarde

ID Vendor ID Version times

the parameter region Negation of the Reserved . e Reserved
length parameter region
length

The data from “APP_CODE_LEN+0x00” to “APP_CODE_LEN+0x4f” at app.bin is totally the same with
the data from 0x7b0 to Ox7ff at flash.
APP_CODE_LEN = ((data@0x100) << 8) + (data@0x101).

|[o Negation of iovoltage Negation of Panel Vendor Negation of Reserved Reserved
Slave_address Slave_address lovoltage ID Panel Vendor ID

Project Code(ASCII)

Customer code(ASCII)

THIS DOCUMENT CONTAINS INFORMATION PROPRIETARY TO FOCALTECH SYSTEMS, LTD., AND MAY NOT BE
REPRODUCED, DISCLOSED OR USED IN WHOLE OR PART WITHOUT WRITTEN PERMISSION OF FOCALTECH
SYSTEMS, LTD.

Page 8 of 16



- - ',) .
1"0¢ dl I ecn Upgrade Spec for FT6416/FT6426

4.3 Application verification flow

The first byte is 0x027?

Read configuration data
from related area

F/W length is valid?

Calculated ECC_new from
every byte of application

y
Application
verification NG

Figure 4-2: The flow chart of application verification

5 Communication protocol

Definition:

Slv_addr  -------- 11C slave address

R - Stand for value 1, 1IC read
W e Stand for value 0, 1IC write
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5.1 Communication steps

5.1.1 ReadID

Read ID is a must be step before upgrade, upgrade can’t start if the ID is not correct, the ID of
FT6416/FT6426 is “0x79, 0x18”

Step 1: Send the command bytes

Start Slv_addr + | 0x90 0x00 0x00 0x00 Stop
w

Step 2: Read ID
‘ Start ‘ Slv_addr + R 0x79 Ox1lc Stop

5.1.2 Erase

5.1.2.1 Erase application area

‘ Start ‘ Slv_addr + W ‘ 0x61 Stop ‘
It takes ****ms [****ms (erase time for 60 blocks) + ****ms (safe delay after last erase finished)] to erase
application area (46K Bytes). addr:0x0800->0xbfff.

5.1.2.2 Erase parameter configuration area

‘ Start ‘ Slv_addr + W 0x62 Stop
It erase config only addr: Ox b400->0xb7ff.

5.1.2.3 Erase application area A

‘ Start ‘ Slv_addr + W 0x63 Stop
It erase app only addr:0x0800->0xbbff.

5.1.2.4 Enable/Disable flash operation status INT

| Start | Slv_addr+w [oxeb |o0x00 |ox00 |ox00 | EnINT Stop
EnINT: 0x01->Enabled INT signal for flash operation status query;
0x00->Disabled INT signal for flash operation status query;
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5.1.2.5 Read Erase finished status

Stepl:

If flash operation status INT had been enabled, wait for the INT signal or timeout.

Step2:

Start Slv_addr+W [Ox6a |0x00 |0x00 | 0x00 | Stop
Step3:

Start Slv_addr + R | Flash_Operation_Status | Flash_Operation_Status | Stop

_High_Bytes _Low_Bytes

Flash_Operation_Status: 0xB002 means flash erase is finished. Other value means not yet finished and

need to wait then query again.

5.1.3 Application F/W Data write

5.1.3.1 Send data package

Start | Slv_addr | OXBF | Add H | Add M | Add L | Len H |Len L | Datal | .. | Data | Stop
+W

Parameter Description Default

Add H The high byte of start address 1 Byte

Add_M The middle byte of start address 1Byte

Add_L The low byte of start address 1Byte

Len_H The high byte of sending data length 1Byte

Len L The low byte of sending data length 1Byte

Table 5-1 Abbreviation
The length of sending data can NOT exceed 255 Bytes.
Host could divided whole application data into many data packages based on the total size of application.

5.1.3.2 Read Write Flash status

Stepl:

If flash operation status INT had been enabled, wait for the INT signal or timeout.

Step2:

Start

Slv_addr+W |ox6a | 0x00 | 0x00

0x00

Stop

Step3:
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Start

Slv_addr + R

Flash_Operation_Status
_High_Bytes

Flash_Operation_Status
_Low_Bytes

Stop

Flash_Operation_Status: (0xB002 + i) means flash write for the No. i package(128 bytes) is finished.
(1 =i = OxFFD)

5.1.4 Verification
Step 1:

| Start | Slv_addr + W ‘ Oxcc | Stop
Step 2:

‘ Start ‘ Slv_addr + R ‘ Ecc ‘ Stop

Ecc is the block check character of all the valid F/W bytes.
Host will also calculate ECC data by itself when sending data. It should compare the ECC data read from
FT6416/FT6426 and the one which calculated by itself. If they are the same, it means that upgraded

succeed, otherwise upgrade is failed and need to retry from chapter 5.1.2.

5.1.5 Read

Host could read data from FT6416/FT6426

Step 1:
Start Slv_addr + 0x03 ADD_H ADD_M ADD_L Stop
W
Step 2:
Start Slv_addr + R ‘ Datal ‘ Data2 | ...... ‘ DataN | Stop
Parameter Description Default
Add_H The high byte of start address 1 Byte
Add_ M The middle byte of start address 1Byte
Add_L The low byte of start address 1 Byte
Data Application data
Table 5-2 Abbreviation
5.1.6 Reset
Send this command could make FT6416/FT6426 trigger software reset.
‘ Start ‘ Slv_addr + W 0x07 Stop
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5.1.7 Read Configuration

Step 1:

| Start | Siv_addr+W [ 0x4A  [ox00 [ ox00 | Offset | Stop
Step 2:

| Start | Slv_addr + R | Datal | Data2 ‘ Data3 ‘ ‘ DataN ‘ Stop

Offset: Configuration Data Address offset (Max 0x4f).
Data: Configuration Data( (N + offset) = 0x50).

5.1.8 Read bootloader version

Step 1:

‘ Start ‘ Slv_addr + W ‘ Oxcd ‘ Stop
Step 2:

‘ Start ‘ Slv_addr + R ‘ Bootloader Version ‘ Stop
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6 Implementation

6.1 Basic Flow

Reset CTPM, Delay P _ el
(30 + x*2)ms x=current_times-10
A
Send 0x55, Delay 10us N
I —»<_Retry 20 times?
Send Oxaa, Delay 10us v
A
Read ID
N
ID is correct?
Erase application area
A
Send data package
Data sending iS
finished?
Read Ecc
Y N
A A
Upgraded succeed Upgraded failed |«
\ |
End
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Figure 6-1: The flow chart of upgrade
¥: 1. In “Erase application area” step, if Host have not received INT after 20s, Host Automate for the next step.

2. In “Send data package” step, if Host have not received INT after 80ms, Host Automate for the next step.

6.2 Basic Sequence

There are two methods to trigger upgrade, one is power on and the other is reset.

6.2.1 Power on Sequence

20ms < Tp <40 Tw > 10us
ms
—> Tp - —> Tw

Power On

12C 12C_lidle

. 12C_Slvaddr+0x55 | 2C_Slvaddr+Oxaa "\

6.2.2 Reset Sequence

Trst> 1ms 20ms < Tp <40ms Tw > 10us
> Trst ‘
—> Tp «— — Tw «——
/Rst
12C 12C_Idle 2C_Slvaddr+0xaa
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6.2.3 12C Sequence

Td > 10us
> Td« > Td<« > Td<
12C start < Slave_addr < = Data0 =< = e+ < DataN // Stop
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