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1 Introduction

The Objective of this document is to provide the user a snapshot on some
areas in DC6688 Family.

Those customers who have to develop application are obliged to check this
document to make sure the application working properly.

2 Dragonchip Tools

2.1 Troubleshoot

Before software development, it is advised to review the AppNotel06.

In addition, the following should pay attention:
1. Avoid using generic pointer
It was found the Keil C51’s Generic Pointer implementation might not be
supported by our MCU. Instead, memory-specific pointer is recommended,
which fix its referencing memory space during variable declaration [1].
An example is shown below.
Memory-specific Pointers
char idata * input_string; // memory pointer to indirect SRAM space
unsigned int xdata * cur_index; // memory pointer to XRAM space
char code * message; // memory pointer to CODE space

Generic Pointers (Not recommended)
char * buffer; // memory pointer that can points to SRAM, XRAM or CODE space

Dragonchip ™ 5 of 112
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3 DC6688FSA

3.1 Firmware

| llncident ____Jitem ________ |Description |

A Abnormal software  ‘PC’ register in XFR Make sure bit 6 is ‘0’
operation

Abnormal PC1 PCCONI1,0]in XFR 01 = prohibited
state

High stop mode Idd  Add instructions[1] Add the following instructions to the beginning of the
program
MOV RO,#0FH
MOV A#00111111B
MOVX @RO0,A

before entering stop mode

= Abnormal Serial UART 0 and UART 1 Both UART might have chance to get wrong data.

Communication Receive The only solution is to send back the received data to
confirm whether IC received correctly [3].

An alternative solution is to use software UART on
receive part. Example refers to Application Note 024.

H High stop mode Idd  Add instructions[2] Both bit 1 ~ 0 of ‘PCCONL’ register should be set to 1

C
F
€
H
J

Abnormal Timer Timer 0 and Timer 1 The following condition at the same time happened is

operation setting invalid:
i) Timer 1 set to mode 1, and
if) Timer O set to mode 2

Abnormal Data Initialization Data for To avoid using firmware to initialize Data Flash

flash content Data Flash memory memory during in production line, it is recommended
to also download the image to data flash memory by
SL or SPI.

Abnormal Data Add 100ms delay at This applies to case where factory do initialization on

flash content the beginning of the data flash memory in production line by firmware

program itself. In view of the unstable power supply in

production line found at the instant of insertion, add
this delay at the beginning of the program to let the
power stable before starting to run the firmware in
production line.[4]

Abnormal software Initialization for This is a must as on power up, the contents in the

operation SRAM SRAM are undetermined.

Software halt Counter A reset Counter A should be reset after exit from stop mode
Dragonchip DragonFLASH™ 6 of 112
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Abnormal Accessing Data CPU suspends operation
Interrupt[5] Flash memory only one interrupt is seen by CPU no matter how

many interrupts from a peripheral

3) any interrupt will be delayed to serve by CPU until
completion of accessing data flash

4) Disable watchdog before accessing data flash

Remarks: [1] An example of item ¢ above is shown below in red rectangle.

ORG N013H (CA INT IE. 2
SJIHP INITIAL :

ORG NO1EH :T1 OVER ONLY IE.2
LIHP TIMER1_ INTERRUFT :

ORG N023H JSERIAL IE. 4
SJIMP IHITIAL ;

ORG Q02EH ;T2 INT IE.§
LIMP TIMERZ_INTERRUPT B

ORG N033H :RESERVED IE. &
SJIHP INITIAL :

ORG N03EH :SERIALZ IE. 7
SJIHP INITIAL :

ORG 0040H

INITIAL:
; delay 100ms to let power stable
. in casem the firmwvare write data flash at the beginning

CALL DELAY
; The following instructions to be added
MOv RO, #0FH
MOV A #00111111B
MOVE @RO, &
INITIAI. 1:

“Custamer Application start here

JHE INITIAL 1

[2] This item applies only to 28-pin package:

Dragonchip 7 of 112
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[3] The flow is illustrated below:

Remote Device

' ® compare the

SEEETH

/u wwuw—\ ® Send one

, |sendand receved —— | DCREBBFSA

@ send back the

[4] An example on item b is shown below inside the red rectangle:

ORG 0013H :Ca INT IE.2
SJHF INITIAL

ORG OD1BH :T1 OVER OHNLY IE.3
LINF TIMER1_INTERRUET

ORG 0023H :SERIAL IE. 4
SIHP IRITIAL .

ORG 002BH ;T2 IRT IE.S
LINFP TIMERZ_INTERRUET .

ORG 0033H : RESERVED IE.6
SIHP INITIAL ;

ORG 003BH ;SERIAL2 IE.7

SJIHF INITIAL

ORG 0040H

LR L LR L L LR L LR Ll Ll LRl L Ll Ll LD

INITIAL:|

. delay lUUms 1o let power stable

CALL DELAY

in case the firmwvare write data flash at the beginning

; The folloving instructions to be added
MOV RO, #0FH

MOV A #00111111B

MOVE aR0. A

INITIAL_1:
. Customer Application start here

IMP INITIAL 1

[5] It depends on the application.

Dragonchip DragonFLASH™
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3.2 DEEMAX Emulator

3.2.1 Limitation on DC6688FSA

When using emulator, there are some instructions, listed below, that the
machine cycle is not identical to that used in our chip.

Dragonchip | DEEMAX emulator
Mnemonic Machine cycle Machine cycle
RET 4 2
RETI 4 2
JMP @A+DPTR 3 2
MOVC A,@A+DPTR 3 2
MOVC A @A+PC 3 2
INC DPTR 3 2

Additional limitation when using “DC6688EMT V4”:

1. Power down mode is not implemented in ICE, don’t use it, otherwise,
undetermined result occurs.

No ISP select pin on CON4 in the ICE

No XOUT pin on CON4 in the ICE

No watchdog (basic timer)[1]

No backup mode

No ISP programming

Only operated at 3.3V power

No access to ‘T1_PCNTA' register

No T2 output on PC2 by setting bit “T20E’ in “T2MOD’ register

©CoNoOO~WN

Remarks:
[1] Do NOT enable watchdog in emulator mode, otherwise, abnormal
operation on emulator may occur.

Additional limitation when using developer IIl board ver3.0:

1. Power down mode is not implemented in ICE, don’t use it, otherwise,
undetermined result occurs.

No ISP select pin on CON4 in the ICE

No XOUT pin on CON4 in the ICE

No pull-up resistors in the ICE's port A, B and C[1]

No watchdog (basic timer)[2]

No backup mode

No ISP programming

No UART1

Only operated at 3.3V power

10 No access to ‘T1_PCNTA' register

11. No T2 output on PC2 by setting bit ‘T20E’ in ‘T2MOD’ register

©CoNob,rwWN

Remarks:

Dragonchip DragonFLASH™ 9 of 112
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[1] Item 4 above is suggested to add an optional pull-up resistor (as shown
below) on customer’s target board.

VCC3IV3_A

RESISTOR SIP /COMMON
10k )

TBLA000g) oo

The Dip switch serves as an enable switch when connecting to emulator, and a
disable switch when connecting to IC.

[2] Do NOT enable watchdog in emulator mode, otherwise, abnormal
operation on emulator may occur.

Dragonchip ™ 10 of 112
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3.2.2 Environment Setting

In the DEEMAX emulator’s software environment, the ‘Memory map’ in ‘Status

window’ has to modify as shown below:

x|

ICE Status | Break Points Memory Map I Events |

EEEEEEEEE 5555555, 55555555855 55558
wEEEEEEEEEE555555.5555555855558555
~EEE5EEEEE5553555-5555555555555555
EEEEEEEEEEE555E5.555555558555555%
- HEE5E5E555553558-5525555555555555
<EEEEEEEEEE555555-5555555585555555
~EEEEEEEEEEE53555.5555555585555558
-HEE5EEEE555555558-5525555555555555
~EEE5EEEEE5553555~5555555585555553
- EEEEEEEEEEEEE5EE-5555555585555558
~EEEEEEE555555558.5555555555555555
+EEEEEEEEEE553555-555555558555555%
~EEEEEEEEE 55535555555 555585555558
~EEEEEEEEEE553555.5555555555555555
-EEEEEEEEEEEE555-5553535555555353555
= EEEEEEEEEEE55555-5553535555555353555

D000 0O000D0DR D000 0O0000000DD

D000 DD OO0 D

D NMINONOT OO S W L QraNMINONOT OO S WL
O OO00O00000000RD0R OO0 0ODOODO0D
L0000 O000000O00ODO0D L0000
“_, = MOpUl

3.2.3 Additional Information

1. When download the code (program flash and/or data flash) to the IC, the

whole flash memory will be erased, however, it is not the case in the

emulator. The content in Data Flash memory always retained, whenever

downloading the program to the emulator.

3.3 In-System Programming

During programming, the flash memory has the following steps involved:

1. whole flash memory erase for security reason
2. write data flash and program flash memory

read back data flash and program flash memory, and then verify byte by

byte

3.

lock program/data flash if required

4.

DragonFLASH™ 11 of 112

Dragonchip

We bring silicon to life



Software Development Notice for DC6688
AppNote000
Rev4.7

4 DC6688FSB

4.1 Firmware

| llncident ____Jitem _______ |Description |

A Abnormal software  ‘PC’ register in XFR Make sure bit 6 is ‘0’
operation

Abnormal PC1 PCCONI1,0]in XFR 01 = prohibited
state

High stop mode Idd  Add instructions[1] Add the following instructions to the beginning of the
program
MOV RO,#0FH
MOV A#00111111B
MOVX @RO0,A

before entering stop mode

= Abnormal Serial UART 0 and UART 1 Both UART might have chance to get wrong data.

Communication Receive The only solution is to send back the received data to
confirm whether IC received correctly [3].

An alternative solution is to use software UART on
receive part. Example refers to Application Note 024.

H High stop mode Idd  Add instructions[2] Both bit 1 ~ 0 of ‘PCCONL’ register should be set to 1

C
F
€
H
J

Abnormal Timer Timer 0 and Timer 1 The following condition at the same time happened is

operation setting invalid:
i) Timer 1 set to mode 1, and
if) Timer O set to mode 2

Abnormal Data Initialization Data for To avoid using firmware to initialize Data Flash

flash content Data Flash memory memory during in production line, it is recommended
to also download the image to data flash memory by
SL or SPI.

Abnormal Data Add 100ms delay at This applies to case where factory do initialization on

flash content the beginning of the data flash memory in production line by firmware

program itself. In view of the unstable power supply in

production line found at the instant of insertion, add
this delay at the beginning of the program to let the
power stable before starting to run the firmware in
production line.[4]

Abnormal software Initialization for This is a must as on power up, the contents in the

operation SRAM SRAM are undetermined.

Software halt Counter A reset Counter A should be reset after exit from stop mode
Dragonchip DragonFLASH™ 12 of 112
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Abnormal Interrupt

Abnormal Interrupt

[5]

High stop mode Idd

Abnormal Serial
Communication

Bit ‘ITO’ in SFR

Accessing Data

Flash memory

in stop mode

ITO should set to O for PA interrupt for proper
operation

1) CPU suspends operation

2) only one interrupt is seen by CPU no matter how
many interrupts from a peripheral

3) any interrupt will be delayed to serve by CPU until
completion of accessing data flash

4) Disable watchdog before accessing data flash

I/O port configuration In order to meet the Stop mode Idd current as stated

in specification, the /O port should be -carefully
configured. The following is prohibited:

1) Input without pull high - drive low and high

2) Output open drain with pull high - drive low

3) Output open drain without pull high - drive high

UART 0 and UART 1 Don’t modify Port B (byte addressable only) state

Transmit

when data is sending out on TXDO / TXD1 pins.
Otherwise, data will be corrupted.

Remarks: [1] An example of item ¢ above is shown below in red rectangle.

ORG 0013H CA INT IE.2
SJIMP INITIAL :
ORG O01EH : Tl OVER OHLY IE.3
LJIHF TIMER1_INTERRUPT :
ORG 0023H :SERIAL IE. 4
SJMP INITIAL :
ORG 002EH ;T2 INT IE.S
LJIHF TIMERZ_INTERRUPT -
ORG 0033H : RESERVED IE. &
SJIMP INITIAL :
ORG DO3EH :SERIALZ IE.7
SJHP INITIAL
ORG 0040H

INITIAL:
; delay 100ms to let powver stable
;in cas=s the firmwvare wvrite data flash at the beginning
CALL DELAY
. The following instructions to be added
MOV RO, #0FH
HOW A.#00111111E
HOVE @RO0, A&

INITIAL 1:

Customer Application start here

JHP

INITIAL_1

[2] This item applies only to 28-pin package:

Dragonchip
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[3] The flow is illustrated below:

Remote Device

' ® compare the

/u wwuw—\ ® Send one

SEEETH

, |sendandreceved —— | DCEEBBFSB

@ send back the

[4] An example on item b is shown below inside the red rectangle:

ORG 0013H :Ca INT IE.2
SJHF INITIAL

ORG O01BH :T1 OVER OHLY IE.3
LIHFP TIMER1_INTERRUET

ORG 0023H :SERIAL IE. 4
SIHEP INITIAL .

ORG 002BH ;T2 INT IE.S
LINFP TIMERZ_INTERRUET .

ORG 0033H : RESERVED IE.6
SIHP IKITIAL ;

ORG 003BH ;SERIALZ IE.?
SIHP INITIAL

ORG 0040H

INITIAL:|

. delay lUUmns to let power stable

CALL DELAY

in case the firmware write data flash at the beginning

; The followving instructionz to be added
MOV RO, #0FH

MOV A ¥00111111B

MOV aAR0, A

INITIAL_1:
: Customer Application start here

JMP INITIAL 1

[5] It depends on the application.
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4.2 DEEMAX Emulator

421 Limitation on DC6688FSB

When using emulator, there are some instructions, listed below, that the
machine cycle is not identical to that used in our chip.

Dragonchip | DEEMAX emulator
Mnemonic Machine cycle Machine cycle
RET 4 2
RETI 4 2
JMP @A+DPTR 3 2
MOVC A,@A+DPTR 3 2
MOVC A @A+PC 3 2
INC DPTR 3 2

Additional limitation when using “DC6688EMT V4”:

1. Power down mode is not implemented in ICE, don’t use it, otherwise,
undetermined result occurs.

No ISP select pin on CON4 in the ICE

No XOUT pin on CON4 in the ICE

No watchdog (basic timer)[1]

No backup mode

No ISP programming

Only operated at 3.3V power

No access to ‘T1_PCNTA' register

No T2 output on PC2 by setting bit “T20E’ in “T2MOD’ register

©CoNoOO~WN

Remarks:
[1] Do NOT enable watchdog in emulator mode, otherwise, abnormal
operation on emulator may occur.

Additional limitation when using developer IIl board ver3.0:

1. Power down mode is not implemented in ICE, don’t use it, otherwise,
undetermined result occurs.

No ISP select pin on CON4 in the ICE

No XOUT pin on CON4 in the ICE

No pull-up resistors in the ICE's port A, B and C[1]

No watchdog (basic timer)[2]

No backup mode

No ISP programming

No UART1

Only operated at 3.3V power

10 No access to ‘T1_PCNTA' register

11. No T2 output on PC2 by setting bit ‘T20E’ in ‘T2MOD’ register

©CoNob,rwWN

Remarks:
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[1] Item 4 above is suggested to add an optional pull-up resistor (as shown
below) on customer’s target board.

VOCIV3_A

RESISTOR SIP 8/COMMON
10K

81

8 DIP SWITCH

The Dip switch serves as an enable switch when connecting to emulator, and a
disable switch when connecting to IC.
[2] Do NOT enable watchdog in emulator mode, otherwise, abnormal
operation on emulator may occur.
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ICE Sta!usl Break Points  Memary Map I Events]

In the DEEMAX emulator’s software environment, the ‘Memory map’ in ‘Status
x|

window’ has to modify as shown below:

4.2.2 Environment Setting

EEEEEEEEE5E55555.5555555555555555
MR R M EEEEEEEEEEEEEEE
~EEEESEESEESEESE55558-55555555255555
~EEEEEEEEEEE55588.5555555555555555
-EEEEEEEEEEEEEE85-5552555555555558
<EEEEEEEEEESE5E5E5-5555555552555553
~EEEEEEEEEEE55555.5555555555555555
-EEEEEEEEEEEEEE85-5555555555555558
~EEEEEEEEESE5E555~ 55558555525 5555
~EEEEEEEEEEE55555.5555555555555555
wEEEEEEEEEEEEEEE5.5555555585555858
-EEEEECEEEESE5E5E5-555555555555555
-~EEEEEEEEEEE555858-5552555555555555
~EEEEEECEEEEEEEEE~5555555585555558
-EEEEEECEEEEEEEE5-5555555555555553
- EEEEEEEEEEEEE5E5-555553555555535553

o000

D000 00O0O00X D000

OO0 O0O0O0OoOo00o0oo00o0OD o000 oOoOoOoOo0o0ooD
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OO0 0 OO0

caaaaanaanaaooaaaxaaaaaaaaaaaaaaan
ﬂ_w = MO

1. When download the code (program flash and/or data flash) to the IC, the

4.2.3 Additional Information

whole flash memory will be erased, however, it is not the case in the

emulator. The content in Data Flash memory always retained, whenever

downloading the program to the emulator.
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4.3 In-System Programming

4.3.1 Programming Steps

During programming, the flash memory has the following steps involved:
1. whole flash memory erase for security reason

2. write data flash and program flash memory
3. read back data flash and program flash memory, and then verify byte by

byte

4. lock program/data flash if required

4.3.2 Model/Version/Checksum location

During programming, it is allowed to download customer’s model / version /
checksum to identify the firmware version. Their location is located in

EEPROM.

1) DC6688F4SB / F8SB / F16SB / F24SB / F30SB

Offzet(h)

99
cz
58
Al

01 @

a6l
b3

EB

BT

03
17
4D
41
8E

04
13
4z
493
53

Model

05
B3
B3
F3
OR

06 O7 08 0% OA 0B OC OD OE OF
29 97 AL 04 BE BE 26 EZ 24 94
E2 7C 2E CB 48 83 AF BF 43 4E
FBE 6E 9B B3 00 OC 00 15 73 24

/@DC o1[ec Fe

46 1C ET D

Version Version
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5 DC6688F05S

5.1 Firmware

| lincident ____Jitem _______ |Description |

A Abnormal software
operation

Abnormal PC1
state

Abnormal Serial
Communication

@

Abnormal Timer
operation

Abnormal software
operation

m

Abnormal software
operation

Software halt

Abnormal Interrupt

Abnormal software
operation

K High stop mode Idd

Abnormal software

‘PC’ register in XFR

PCCONJ1,0] in XFR

UART 0 Receive

Timer 0 and Timer 1
setting

Stack pointer

Initialization for
SRAM

Counter A reset

Bit ‘ITO’ in SFR

Program Flash size
0x000 ~ 0x1FO0

I/O port configuration
in stop mode

Program flash area

Make sure bit 6 is ‘0’

01 = prohibited

It might have chance to get wrong data. The only
solution is to send back the received data to confirm
whether IC received correctly [1].

An alternative solution is to use software UART on
receive part. Example refers to Application Note 024.

The following condition at the same time happened is
invalid:

i) Timer 1 set to mode 1, and

i) Timer O set to mode 2

Only increment to Ox3F
Make sure no overflow after 0x3F

This is a must as on power up, the contents in the
SRAM are undetermined.

Counter A should be reset after exit from stop mode

ITO should set to O for PB/PC interrupt for proper
operation

Any code writing into this region will not be executed
by CPU.

For Remote control application, to avoid it, use Rom
library “ROMCode#1 - v1.2”, which is located in folder
“AppNote019/ROMCode#1/v1.2”. When compiling
your source code, if exceeding beyond 0x1FO0, Keil
compiler will not permit to compile it.

In order to meet the Stop mode Idd current as stated
in specification, the 1/0O port should be carefully
configured. The following is prohibited:

1) Input without pull high - drive low and high

2) Output open drain with pull high - drive low

3) Output open drain without pull high - drive high

Actual area:
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operation 0x000 ~ OX1EF
any code writing into the region(Ox1F0 ~ Ox1FF) will
not be executed by CPU.[2]

[1] The flow is illustrated below:

Remote Device

[
® compare the @ send back the

send and received —— | DC6688F05

lu u--uu-wu------—\ ® Send one

SR TH

[2] For Remote control application, to avoid it, use Rom library “ROMCode#1 -
v1.2”, which is located in folder “AppNote019/ROMCode#1/v1.2”. When
compiling your source code, if exceeding beyond 0x1FO, Keil compiler will not
permit to compile it.

For other application where ROM library is not used, refers to “AppNote021”.
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5.2 DEEMAX Emulator

5.2.1 Limitation on DC6688F05S

When using emulator, there are some instructions, listed below, that the
machine cycle is not identical to that used in our chip.

Dragonchip | DEEMAX emulator
Mnemonic Machine cycle Machine cycle
RET 4 2
RETI 4 2
JMP @A+DPTR 3 2
MOVC A,@A+DPTR 3 2
MOVC A @A+PC 3 2
INC DPTR 3 2

Additional limitation when using “DC6688EMT V4”:

1. Power down mode is not implemented in ICE, don’t use it, otherwise,
undetermined result occurs.

No ISP select pin on CON4 in the ICE

No XOUT pin on CON4 in the ICE

No watchdog (basic timer)[1]

No backup mode

No ISP programming

Only operated at 3.3V power

No access to ‘T1_PCNTA' register

No T2 output on PC2 by setting bit “T20E’ in ‘T2MOD’ register

©CoNoOO~WN

Remarks:
[1] Do NOT enable watchdog in emulator mode, otherwise, abnormal
operation on emulator may occur.

Additional limitation when using developer IIl board ver3.0:

1. Power down mode is not implemented in ICE, don’t use it, otherwise,
undetermined result occurs.

2. No ISP select pin on CON4 in the ICE

3. No XOUT pin on CON4 in the ICE

4. No pull-up resistors in the ICE's port A, B and C[1]

5. No watchdog (basic timer)[2]

6. No backup mode

7. No ISP programming

8. Only operated at 3.3V power

9. No access to ‘T1_PCNTA’ register

10. No T2 output on PC2 by setting bit ‘T20E’ in ‘T2MOD’ register

Remarks:
[1] Item 4 above is suggested to add an optional pull-up resistor (as shown
below) on customer’s target board.
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VCC3V3_A

RESISTOR SIP %/COMMON
10K )

e

The Dip switch serves as an enable switch when connecting to emulator, and a
disable switch when connecting to IC.

[2] Do NOT enable watchdog in emulator mode, otherwise, abnormal
operation on emulator may occur.
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ICE Status ] Break Points  Memory Map ] Events l

x|

In the DEEMAX emulator’s software environment, the ‘Memory map’ in ‘Status
K

window’ has to modify as shown below:

5.2.2 Environment Setting

EIEEI55555555558.5555555555555555
LwEEEEEE 55555555 E8.5555555555555555
~EEEEEEEEEEEEEE55-5555555555555558
~EIEEIE5555E55558.5555555555555555
«EEEEEEEEEEE5E555-555555588888s
<EEEEEEEEEEEEEE55-5555555555555558
~EEEEEEEEEEEEEE55.5555555555555558
¥ R R EEEEEEEEEEEEEEE
~EEEEEEEEEEEEE555~5555555555555555
SRR REREEEREEEEEEEEEEEEEEEE
~EEEEEE5555E55558.5555555555555555
S FFFRRRRRRR R R EEEEEEEEEEEEEEE
~EEEEEEEEEEEEEE55-5555555555555558
~EEEEEEEEEE 555 55.555555555555555%
~EEEEEEE 555555555 -5533555555555555
-EEEEIE5EE5555058-5555555555555558

0086066
8689688
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66B 68
' |188C 680606
BBDBB
lﬂFBﬁ

=
=
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=
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802008
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o

862088
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@
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verify byte by byte
lock program flash if required

During programming, the flash memory has the following steps involved:
1. whole flash memory erase for security reason

2. write program flash memory
3. write customer information(Model/Version/Checksum)

5.3 In-System Programming
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6 DC6688FL32A

6.1 Firmware

Abnormal Serial
Communication

Abnormal Timer
operation

Abnormal Data
flash content

Abnormal Data
flash content

Abnormal software
operation

Software halt

Abnormal Interrupt

Abnormal Interrupt

(3]

High stop mode Idd

UART 0 and UART 1
Receive

Timer 0 and Timer 1
setting

Initialization Data for
Data Flash memory

Add 100ms delay at
the beginning of the
program

Initialization for
SRAM

Counter A reset

Bit ITO" in SFR

Accessing Data
Flash memory

I/O port configuration
in stop mode

Both UART might have chance to get wrong data.
The only solution is to send back the received data to
confirm whether IC received correctly [1].

An alternative solution is to use software UART on
receive part. Example refers to Application Note 024.

The following condition at the same time happened is
invalid:

i) Timer 1 set to mode 1, and

if) Timer O set to mode 2

To avoid using firmware to initialize Data Flash
memory during in production line, it is recommended
to also download the image to data flash memory by
SL or SPI.

This applies to case where factory do initialization on
data flash memory in production line by firmware
itself. In view of the unstable power supply in
production line found at the instant of insertion, add
this delay at the beginning of the program to let the
power stable before starting to run the firmware in
production line.[2]

This is a must as on power up, the contents in the
SRAM are undetermined.

Counter A should be reset after exit from stop mode

ITO should set to O for PA interrupt for proper
operation

1) CPU suspends operation

2) only one interrupt is seen by CPU no matter how
many interrupts from a peripheral

3) any interrupt will be delayed to serve by CPU until
completion of accessing data flash

4) Disable watchdog before accessing data flash

In order to meet the Stop mode Idd current as stated
in specification, the 1/0O port should be carefully
configured. The following is prohibited:

1) Input without pull high - drive low and high

2) Output open drain with pull high - drive low

Dragonchip
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Abnormal T24 T24 capture reset
capture

Abnormal Serial UART 0 and UART 1
Communication Transmit

Remarks:

[1] The flow is illustrated below:

Remote Device

' ® compare the

| sendand received ——"" | DCG6BBFL32A

3) Output open drain without pull high - drive high

To avoid insufficient time for capture reset,

T24 CON1 should be configured in the following

order in each capture reset::

1) T24 CONL = 0xAO; first, bit 5 setto 1

2) T24_CON1 = Ox8E; then, enable pointer x
capture as you want, where x = A, B or C. In this
example, enable all.

Don’t modify Port B (byte addressable only) state
when data is sending out on TXDO / TXD1 pins.
Otherwise, data will be corrupted.

@ send back the

lu u--uu-mu--u---—\ ® Send one

SEEEERTH

[2] An example on item b is shown below inside the red rectangle:

ORG 0013H

SJTHF INITIAL

ORG O01BH

LIHFP TIMER1 INTERRUFT

:Ca INT IE.2
:T1 OVER ONLY IE.3

ORG 0023H :SERIAL IE . 4
SJHF INITIAL :
ORG 002BH ;T2 INT IE.5
LINF TIMERZ_INTERRUFT :
ORG 0033H :RESERVED IE . &
SJIHF INITIAL
ORG 003BH :SERIALZ IE. 7
SIHF INITIAL
ORG DD40H

INITIAL:|
; delay lllms to let power stable
; in case the firmvare write data flash at the beginning
CALL DELAY
; The folloving instructions to be added
MOV RO, #0FH
MOV A #00111111E
MOV aRr0, A

INITIAL_1:
; Customer Application start here

JMP INITIAL 1

[3] It depends on the application.
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6.2 DEEMAX Emulator

6.2.1 Limitation on DC6688FL32A

When using emulator, there are some instructions, listed below, that the
machine cycle is not identical to that used in our chip.

Dragonchip | DEEMAX emulator
Mnemonic Machine cycle Machine cycle
RET 4 2
RETI 4 2
JMP @A+DPTR 3 2
MOVC A,@A+DPTR 3 2
MOVC A @A+PC 3 2
INC DPTR 3 2

Additional limitation when using “DC6688EMT V4”:

1. Power down mode is not implemented in ICE, don’t use it, otherwise,
undetermined result occurs.

No ISP select pin on CON4 in the ICE

No XOUT pin on CON4 in the ICE

No watchdog (basic timer)[1]

No backup mode

No ISP programming

Only operated at 3.3V power

No access to ‘T1_PCNTA' register

No T2 output on PC2 by setting bit “T20E’ in “T2MOD’ register

©CoNoOO~WN

Remarks:
[1] Do NOT enable watchdog in emulator mode, otherwise, abnormal
operation on emulator may occur.

Additional limitation when using “Developer Il board ver3.0”:

1. Power down mode is not implemented in ICE, don’t use it, otherwise,
undetermined result occurs.

No ISP select pin on CON4 in the ICE

No XOUT pin on CON4 in the ICE

No pull-up resistors in the ICE's port A, B and C[1]

No watchdog (basic timer)[2]

No backup mode

No ISP programming

No UART1

Only operated at 3.3V power

10 No access to ‘T1_PCNTA' register

11. No T2 output on PC2 by setting bit ‘T20E’ in ‘T2MOD’ register

©CoNob,rwWN

Remarks:
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[1] Item 4 above is suggested to add an optional pull-up resistor (as shown
below) on customer’s target board.

VCCIVE_A

RESISTOR SIP 9/COMMON
10k )

B

The Dip switch serves as an enable switch when connecting to emulator, and a
disable switch when connecting to IC.

[2] Do NOT enable watchdog in emulator mode, otherwise, abnormal
operation on emulator may occur.

6.2.2 Environment Setting

In the DEEMAX emulator’s software environment, the ‘Memory map’ in ‘Status
window’ has to modify as shown below:
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ICE Status | Birsak Points  Memory Map | Events |

G:

%R EEEEEEEEEEEEEEE
w 5| 5[ 5| 5[5 5|55 3 5552 55w 5/8/5/515/5(25/5/25/5/8/515]8
= E|E[E E|E[Z 5|55 3 2 552 55~ 5/5/5/515/5(2/5/5/2]5/5/5/55]5)
» &| 5[5 5|E[5 5|55 5 5 555 55 5/5/5/5/5/5(2/5/5/2(5/5/5/55/5
= 5| 5| 5 5| 5[5 5|5(E 5 £/ 555 5E - 5/5/5/5/5/5(2/5/5/2(5/5/5/515/5)
NiRRHAERFRRRF R EEEEEEBEEEEBEEE
- E/E[5 T2 5555 5 55 D3 /5. glz/sss gz s/szzss5EE
= 5| 5|3 E|E[Z 5|55 3 2 552 5E- 5/8/5/5/5/5(5/5/5/2/5 5/5/5 /58
~ E|E[E E|E[Z E/5[5 3 2 552 5E~ 5/8/5/515/5(2/5/5/25/5/8/515/8
o 5| 5|5 5| 5[5 5/5(E 5 5 555 55« 5/5/5/5/5/5(2/5/5/2(5/5/5/515/5)
w 5|E[E E|E[5 5555 2 552 55 5/5/5/5/5/5/2/5/5/25/5/5/5 155
- &| 5| 3 5| |5 5|5(E 5 /[ 55 5[5 + 5/5(3/5/5/5(2(5/5/2(5/5/3(35|5)
- &/ 5[5 3 2 5 555 5 55 T3 55~ 5585 5z 5/5szss55E
~ 5| 5[5 E|E[5 5553 £ 552 5El~ 5/8(5/5/5/5/5/5/5/2/5 5/8/5 158
- £|E[Z E|E[Z 5553 2 552 5E - 5/8/5/515/5(2/5/5/25 5/8/55]8
= 5|E[2 E|E[Z 5|55 3 252255« 5/5/5/515/5[5/5/5/2]5/5/8/55]8)

SIS LS Ls]s s )
ag160a
aBgz2eoa
@3 8aa
agupaa
ae5 688
B@6B80a
a7 aaa
oty als s
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geBoeao
aaceaa
adDBoA
BOEQOa
B@F 68
X
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a@1608
ge20eo0
@3 000
agupoa
a@s5 aaa
AdoBaAa
a87 688
@8 gga
aao e
oYL s
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=
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=
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6.2.3 Precaution when debugging

When debugging the program in emulator, in the period of using the following
register:

1) “RACTL” = 0x01 or 0x03

2) “RBCTL” = 0x01 or 0x03

Display of the memory region X:0000H ~ O1FFH is prohibited as shown below:

¥

B@RENMIEN 00 0B ™% S%| v e

30 11 E4 60 80 4B 60 44 60 CO 60 18 6A 14 68 h[:J X| |CE Status  Break P
40 AB 20 62 50 34 DB 47 80 68 2C 42 5C 20 28 7! T T T
58 3D 42 15 A1 26 BA C6 B7 81 B6 11 78 CO 67 Cf‘J E;Egés?:f:£30}
:60 BB 82 70 E4 94 A2 28 86 42 C4 08 A8 00 40 At : )
78 34 00 CO AO 61 8A BS E8 18 56 79 49 46 11 6L:J

:g06e
0618
- 8028
0630 66
0048 FF FF

la %

A AARAAA AN A A A A A A A A A A A AN AA|N OO OOO

10050 FF FF FF FF FF
10060 FF FF FF FF FF FF FF

10070 FF FF FF FF FF FF FF FF FF

10080 FF FF FF FF FF FF FF FF FF

100898 FF FF FF FF FF FF FF

:060A0 66 61 60 00 66 00 06 Don’t display
:00B0 060 00 60 60 00

:88C8 FF FF FF

:86D8 FF FF FF FF FF FF
:06EG 086 086 FF FF FF
:00F0 FF FF FF FF
6100 FF FF
:8110 FF
161 F FF o
| | ~
=] JHp STARTUP
USING (1] ; use register bank®

Since when setting “RACTL” to 0x01, whenever reading/writing “RDBA” the
pointer “RAPTH/RAPTL” will automatically increment by 1. The emulator itself,
in order to update the “Memory window”, will also read the whole XFR table
one time whenever the program stops running. This reading will disturb the
pointer “RAPTH/RAPTL” and the program to get the wrong data. This principle
also applies to “RBCTL”

Display of the memory region X:0200H ~ FFFFH is allowed.

6.2.4 Additional Information

1. The ‘IRI' pin on ‘J1’ connector cannot be used to capture the IR signal.
Since the line from IR receiver on target board to ‘IRI' pin on ‘J1’ connector
is rather long, it results in higher noise and affect the receive performance.
Therefore, the IR receiver is already made on the “Developer Il board
ver3.0".

Dragonchip ™ 29 of 112
We bring silicon to life DragonFLASH



Software Development Notice for DC6688
AppNote000
Rev4.7

2. When download the code (program flash and/or data flash) to the IC, the
whole flash memory will be erased, however, it is not the case in the
emulator. The content in Data Flash memory always retained, whenever
downloading the program to the emulator.

6.3 In-System Programming

During programming, the flash memory has the following steps involved:

1. whole flash memory erase for security reason

2. write data flash and program flash memory

3. write customer information(Model/Version/Checksum)

4. read back data flash, program flash memory, and customer information,
and then verify byte by byte

lock program/data flash if required

o
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7 DC6688FSX

7.1 Firmware

Abnormal PC1 PCCONI1,0] in XFR 01 = prohibited
state

Abnormal Timer Timer 0 and Timer 1 The following condition at the same time happened is
operation setting invalid:

i) Timer 1 set to mode 1, and

if) Timer O set to mode 2

C Abnormal Data Initialization Data for To avoid using firmware to initialize Data Flash
flash content Data Flash memory memory during in production line, it is recommended
to also download the image to data flash memory by

SL or SPI.

Abnormal Data Add 100ms delay at This applies to case where factory do initialization on
flash content the beginning of the data flash memory in production line by firmware
program itself. In view of the unstable power supply in
production line found at the instant of insertion, add
this delay at the beginning of the program to let the
power stable before starting to run the firmware in

production line.[1]

= Abnormal software Initialization for This is a must as on power up, the contents in the
operation SRAM SRAM are undetermined.
= Software halt Counter A reset Counter A should be reset after exit from stop mode
G Abnormal Interrupt  Bit ITO’ in SFR ITO should set to O for PA interrupt for proper
operation
H Abnormal Interrupt  Accessing Data 1) CPU suspends operation
[2] Flash memory 2) only one interrupt is seen by CPU no matter how
many interrupts from a peripheral
3) any interrupt will be delayed to serve by CPU until
completion of accessing data flash
4) Disable watchdog before accessing data flash

J High stop mode Idd  1/O port configuration In order to meet the Stop mode Idd current as stated
in stop mode in specification, the 1/0 port should be carefully
configured. The following is prohibited:
1) Input without pull high - drive low and high
2) Output open drain with pull high - drive low
3) Output open drain without pull high - drive high

K Incomplete Counter A operation  Avoid clearing the CAS bit when Counter A is
waveform produced reloading with CADATAL value. Therefore, the clock
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by Counter A even cycle between set/clear CAS bit cannot be completely
when Stop Carrier divided by the period in clock cycle of the Counter A
Mode (SCM) bit is waveform. [3]
setto 1
Abnormal Serial UART 0 and UART 1 Don’t modify Port B (byte addressable only) state
Communication Transmit when data is sending out on TXDO / TXD1 pins.
Otherwise, data will be corrupted.
Remarks:
[1] An example on item b is shown below inside the red rectangle:
ORG 0013H :Ch INT IE.2
SJIHF INITIAL :
ORG 001BH :T1 OVER ONLY IE.3
LIHF TIMER1_INTERRUET .
ORG 0023H ;SERIAL IE. 4
SIHP INITIAL .
ORG 002EH ;T2 INT IE.S
LIHF TIMER2_INTERRUET .
ORG 0033H : RESERVED IE .6
SINP INITIAL .
ORG 003BH :SERIALZ IE.7
SINP INITIAL
ORG 0040H
INITIAL:|
codelay lllms to let power stable
; in case the firmvare vrite data flash at the beginning
CALL DELAY
; The followving instructionz to be added
MOV RO, #0FH
MOV L, #00111111B
HOVE &R0, &
INITIAL_1:
; Customer Application start here
JHP INITIAL 1
[2] It depends on the application.
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[3] Example:
Counter A Setting
Clock Divider
CADATAL Value
CADATAH Value

([
O O

Error Code Snippet
MOVRO, #CACON
MOVA, #0x07
MOVR1, #0x03
MOVX @RO, A
MOVA, R1
MOVX @RO, A

Error Waveform

Period of the Counter A waveform in clock cycle:
(CADATAL + CADATAH + 4) x Clock Selection
=(0+0+4)x1=4

Clock Cycle between the set/clear of CAS bit:
Instruction cycle x 4
= ([MOV A,Rn] + [MOVX @Rn,A]) x 4
=(1+3)x4
=16

Counter A
Output |

Counter A waveform period (4

(Clock between set/clear CAS)
modulo

(Clock of Counter A waveform)
=16 mod 4 =0

Hence, partial waveform

el A T i ) Hrtd
AR o " clock cycle between set/clear the
CAS bit (16 Clock)

[4] Un-bonded 1/O port (orange) is shown below. It should not be configured as

“floating”.

SOP24 SOP28 Pin Name
5 6 PAO/INTA
6 7 PA1/INTA/MISO
7 8 PA2/INTA
8 9 PA3/INTA
9 10 PA4/INTA
10 11 PA5/INTA
11 12 PAG/INTA
12 13 PA7/INTA
13 16 PBO/INTB/RxDO/ISPSCK/SDI
14 17 PB1/INTB/TxD0/MOSI/SDO
15 18 PB2/INTB/RxD1/SDI
16 19 PB3/INTB/TxD1/SDO
17 20 PB4/INTB/SCK/SCL1
18 21 PB5/INTB/PWMO/SDA1
19 22 PB6/INTB/T2EX/T24EX/PWM1
20 23 PB7/INTB/SDAO
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SoP24 SOP28 Pin Name
21 24 PCO/TO/ISPSS/SCLO
22 25 PC1/REM/IRTX/T1/T24_OUT
23 26 PC2/T2/T24_CLK
28 PC3
14 PC4
15 PC5
1 PD2

7.2 Hardware

7.2.1 PCB layout
Below are some guidelines for the layout.

Programming pads

VDD
ISPSEL
VSS
XIN

VDD
N
\ Trace width
/ >0.8mm

No carbon film between pin and pad, and length < 3cm

777 Y

7.3 DC668SEMT Emulator

7.3.1 Limitation on DC6688FSX

This applies only to the following version:
1. DC668BEMT-4T Rev2.x

1 When using emulator, the instruction execution time is slightly different
from the IC, therefore software delay and processing time will be different.
User needs re-adjustment.

2 No backup mode

3 Only operated at 3.3V power

4 Peripherals
4.1 When the emulator is stopped in debugging platform, all the running

peripherals (e.g. timer 2) will still keep running. Hence, the
peripherals will be out of synchronization with the code instruction.
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5
6

UARTO cannot use Timer 2 as baud-rate generator
No UART1

7.4 In-System Programming

7.4.1 Programming Steps

During programming, the flash memory has the following steps involved:

1.

5.

whole flash memory erase for security reason

2. write data flash and program flash memory
3.
4. read back data flash, program flash memory, and customer information,

write customer information(Model/Version/Checksum)

and then verify byte by byte
lock program/data flash if required

7.5 Production highlights in customer factory

It is recommended to review the following items before production in customer
site:

1

The prevention and control of Electrostatic Discharge (ESD)
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8 DC6688FLX

8.1 Firmware

Abnormal Timer
operation

Abnormal Data
flash content

Abnormal Data
flash content

Abnormal software
operation

Software halt

Abnormal Interrupt

Abnormal Interrupt

(2]

High stop mode Idd

Abnormal software
operation

Timer 0 and Timer 1
setting

Initialization Data for
Data Flash memory

Add 100ms delay at
the beginning of the
program

Initialization for
SRAM

Counter A reset

Bit ‘ITO’ in SFR

Accessing Data
Flash memory

I/O port configuration
in stop mode

Set the program/data
flash memory size[3]

The following condition at the same time happened is
invalid:

i) Timer 1 set to mode 1, and

i) Timer O set to mode 2

To avoid using firmware to initialize Data Flash
memory during in production line, it is recommended
to also download the image to data flash memory by
SL or SPI.

This applies to case where factory do initialization on
data flash memory in production line by firmware
itself. In view of the unstable power supply in
production line found at the instant of insertion, add
this delay at the beginning of the program to let the
power stable before starting to run the firmware in
production line.[1]

This is a must as on power up, the contents in the
SRAM are undetermined.

Counter A should be reset after exit from stop mode

ITO should set to O for PA interrupt for proper
operation

1) CPU suspends operation

2) only one interrupt is seen by CPU no matter how
many interrupts from a peripheral

3) any interrupt will be delayed to serve by CPU until
completion of accessing data flash

4) Disable watchdog before accessing data flash

In order to meet the Stop mode Idd current as stated
in specification, the /0 port should be carefully
configured. The following is prohibited:

1) Input without pull high - drive low and high

2) Output open drain with pull high - drive low

3) Output open drain without pull high - drive high

Add the following instructions to the beginning of the
program

MOV RO, #PFS

MOV A #PROG_SIZE
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Abnormal read
Data flash

Abnormal T24
capture

Abnormal LVI

Incomplete
waveform produced
by Counter A even
when Stop Carrier
Mode (SCM) bit is
setto 1

Abnormal Serial
Communication

Abnormal Read
Data flash memory
to Expanded SRAM

Remarks:

Set RCPTH/RCPTL
in Traditional Method

T24 capture reset

Bit ‘LVI_STATUS’ no
reset

Counter A operation

UART 0 and UART 1
Transmit

Accessing Data
Flash memory

MOVX @RO,A

Before reading/writing Data flash with Traditional
Method, RCPTH/RCPTL .should be defined.

There is an exception that the program migrates from
DC6688FL32A to DC6688FLX without modification. It
is because the default value of RCPTH/RCPTL are
‘0’. It means pointing to page 0 in expanded SRAM.

To avoid insufficient time for capture reset,

T24 CON1 should be configured in the following

order in each capture reset::

1) T24 CONL = OxAO; first, bit 5 setto 1

2) T24_CON1 = Ox8E; then, enable pointer x
capture as you want, where x = A, B or C. In this
example, enable all.

To reset the LVI function on power up, at the
beginning of the program add ‘read’ instruction of the
‘LVI register.

MOV RO,#LVI

MOVX A,@RO ; dummy read

MOVX  A@RO ; second time read the bit
‘LVI_STATUS’

The second time or onwards of reading will function
properly.

Avoid clearing the CAS bit when Counter A is
reloading with CADATAL value. Therefore, the clock
cycle between set/clear CAS bit cannot be completely
divided by the period in clock cycle of the Counter A
waveform. [4]

Don’t modify Port B (byte addressable only) state
when data is sending out on TXDO / TXD1 pins.
Otherwise, data will be corrupted.

In enhanced method (FAM = 1), if FPTRH2/H/L = Ox
yyFF, where yy is odd number, no matter what value
in TXZH/L, RCPTHIL,

Read data flash memory to Expanded SRAM will
always transfer only the first byte.

[1] An example on item D is shown below inside the red rectangle:
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ORG 00138 ‘CA INT IE.2
SIHP INITIAL .
ORG D01BH -T1 OVER ONLY IE.3
LIMF TIMER1_INTERRUFT _
ORG 0023H :SERIAL IE. 4
SJIHF INITIAL ;
ORG 002BH :T2 INT IE.5
LIMF TIMERZ_INTERRUFT ;
ORG 0033H :RESERVED IE. 6
SIMF INITIAL
ORG 003EH SERIALZ IE. 7
SIMF INITIAL
QRG 0040H

INITIAL:|

s delay lllms to let power stable
: in case the firmvare vrite data flash at the beginning

CALL DELAY

; The folloving instructions to be added

MOW RO, #0FH
MOw A, #00111111B
MOVE @R0, &

INITIAL_1:
; Customer Application start here

JMP INITIAL 1

[2] It depends on the application.

[3] For item B, if Program Flash memory required in DC6688FL64X/XE is
24KB, same as DC6688FL32A, then no need to set this ‘PFS’ register in
program. In this case, the ratio of Program Flash/Data Flash memory in

DC6688FL64X is 24KB/39.5KB after migration.

If the size of Program Flash memory is no longer 24KB, this ‘PFS’ register

have to add at the beginning of the program as shown below.
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002BH

; user is prohibited to modify it
#ifndef CHIP

MOV 0RO0H, 0
#endif

; in cese the firmware write datz flash at the beginning
CALL DELAY
; initielize the program/data flash size at the wery beginning of program,
; Warning: these instructicns should be located in program memecry within 0x0000 ~ 0x020
MO RO, #FFS
MO B, #FROG_SIZE
MOVE RO, A

1] |

[4] Example:

Counter A Setting
Clock Divider
CADATAL Value
CADATAH Value

Error Code Snippet
MOVRO, #CACON
MOVA, #0x07
MOVR1, #0x03
MOVX QRO,
MOVA, R1
MOVX QRO,

A

A

Error Waveform

Period of the Counter A waveform in clock cycle:
(CADATAL + CADATAH + 4) x Clock Selection
=(0+0+4)x1=14

Clock Cycle between the set/clear of CAS bit:
Instruction cycle x 4
= ([MOV A,Rn] + [MOVX @Rn,A]) x 4
=(1+3)x4
=16

Counter A waveform period (4

(Clock between set/clear CAS)
modulo

(Clock of Counter A waveform)
=16 mod 4 =0

Hence, partial waveform generated

Clock cycle between set/clear the
CAS bit (16 Clock)
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8.2 DEEMAX Emulator

8.2.1 Limitation on DC6688FLX

When using emulator, there are some instructions, listed below, that the
machine cycle is not identical to that used in our chip.

Dragonchip | DEEMAX emulator
Mnemonic Machine cycle Machine cycle
RET 4 2
RETI 4 2
JMP @A+DPTR 3 2
MOVC A,@A+DPTR 3 2
MOVC A @A+PC 3 2
INC DPTR 3 2

Additional limitation when using “DC6688EMT V4”:

1.

©CoNoOO~WN

Power down mode is not implemented in ICE, don’t use it, otherwise,
undetermined result occurs.

No ISP select pin on CON4 in the ICE

No XOUT pin on CON4 in the ICE

No watchdog (basic timer)[1]

No backup mode

No ISP programming

Only operated at 3.3V power

No access to “T1_PCNTA'’ register

No T2 output on PC2 by setting bit “T20E’ in ‘T2MOD’ register

Remarks:
[1] Do NOT enable watchdog in emulator mode, otherwise, abnormal
operation on emulator may occur.
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ICE Status | Break Points Memory Map | Events |

. 55555550 5550 5T 5. 5lz5/z 855585 8s/858s
w 5 55 52|55 535 55 55 5w 55552 55555/ 5/5/5/5/23
- 5 5T 52555 535 5T 5T 5 - 5555z 55555 5/5/55/23
o & E| 5 5| 5|5 Z| 5 5/ 5|5 5|5 5[5 5 - 55/35/315(5|2/5|35/5]5(5|2]3|
- 5 5|3 5 2|5 55 53555 55 5= 5/5/5/5/2 55555/ 5/5/5/5/23
= | 5| 5 5| 5|5/ 5|5 /5|5 5|5 52 5| « 5/5/2/5/25/5/2/5/55/5]5(5|2/3|
- 5 53 525 5T 535 5T 55 5. 55/5/5/2 55555/ 5/5/5/5/23
- &I 5|5 5| 5|5 E| 5 /5|5 5|5 52 5« 5/5/2/5/25(5/2/5/25/5]5(5/2/3
~ 5 53 52555 525 5T 55 5~ 55/5/5/z 55555555523
o © 5|3 5 2|5 5T 525 5T 5T 5« 55/5/5/2 55555/ 5/5/55/53
w 5 53 52|55 535 5T 55 5. 5555255555/ 5/5/55/23
- 5 5T 53555 5555555 5 - 5555z 55555555523
o | 5| 5| 5| 5|5 5|5 5[ 5|5/ 5|5 5[5 5 » 55/3/5/35(5|2/5/35/5]5(5|2/3|
~ 5 53 5 2|5/ 55 535 55 55 5~ 55/5/5/2 55555/ 5/5/5/5/23
- &I S| 5 5[ 5|5/ =5 /5|5 5|5 5[ 5 - 55/2/5/215/5/2/5/25/5]5(5|2/3
= E| E|E[Z|5/ 5[5 5[5 5[5 5[5 5[5 5« 5/2/5/515/55/55/515/5|5/5/5(3)

geooa
ge108
g8z 08
ae3 o8
aehoa
ae5 08
geG 08
ae7 08
ges 08
ae90a8
aBA 08
s i]E)
gecoa
gBpoaa
BBEGBA
B8F 088
gBooaa
g8108a
gB8z20aa
g83 080
aaLa8a
g8 080
gB6 080
Be7 080
BBs aea
ge9 080
BBA08a
BBB 08a
gecoea
gBpoaa
BBEGBA
B8F 088

hge

In the DEEMAX emulator’s software environment, the ‘Memory map’ in ‘Status
x|

window’ has to modify as shown below:

8.2.2 Environment Setting
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8.2.3 Precaution when debugging

When debugging the program in emulator, in the period of using the following
register:

1) “RACTL” = 0x01 or 0x03

2) “RBCTL” = 0x01 or 0x03

Display of the memory region X:0000H ~ O1FFH is prohibited as shown below:

8 @BHOFIH 00 0L ™%X v &AL

|Ip:36 11 E4 00 80 4B 00 44 00 CO 00 10 0A 14 08 4Fa| X| |CE Status Bresk P
Aip:up AG 20 62 50 34 DO 47 80 B0 2C 42 5C 20 20 i <;;fﬁ:ﬁﬁ;;ﬁ;——
:50 3D 42 15 A1 20 BA C6 67 81 06 11 78 CO 67 Cf iiLnﬁp(c-anscr
:60 BO 02 70 E4 94 A2 20 86 42 C4 O8 A8 00 40 At i .

:70 34 00 CO AG 61 8A B5 E8 10 56 79 49 46 11 61~

:g06e
0618
- 8028
0030 68

0040 FF FF FF FF
0050 FF FF FF FF FF
10060 FF FF FF FF FF FF FF

0070 FF FF FF FF
:0080 FF FF FF FF
0090 FF FF FF FF FF
:00A0 00 01 080 80 00
:00B0 08 08 00 00
:00C0 FF FF FF
0000 FF FF
:00E0 00 00
:00F0 FF

A AARAAA AN A A A A A A A A A A A AN AA|N OO OOO

6100 FF FF
:8110 FF
1912 FFF 4|5
=]l I 2 8
=] JHp STARTUP
USING (1] ; use register bank®

Since when setting “RACTL” to 0x01, whenever reading/writing “RDBA” the
pointer “RAPTH/RAPTL” will automatically increment by 1. The emulator itself,
in order to update the “Memory window”, will also read the whole XFR table
one time whenever the program stops running. This reading will disturb the
pointer “RAPTH/RAPTL” and the program to get the wrong data. This principle
also applies to “RBCTL”

Display of the memory region X:0200H ~ FFFFH is allowed.
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8.2.4 Additional Information

1) The ‘IRI’ pin on ‘J1’ connector cannot be used to capture the IR signal.
Since the line from IR receiver on target board to ‘IRI’ pin on ‘J1’ connector is
rather long, it results in higher noise and affect the receive performance.
Therefore, the IR receiver is already made on the “DC6688EMT V4” or
“‘DC6688EMT dvlp3-0807106”.

2) When download the code (program flash and/or data flash) to the IC, the
whole flash memory will be erased, however, it is not the case in the emulator.
The content in Data Flash memory always retained, whenever downloading
the program to the emulator.

3) The structure of memory in IC is different from that in emulator.
The flash memory can have two configurations as described in datasheet:

a) DC6688FL64X
Configuation A(5<PFS<127):

FFFFh T —— | X:FFFFh
[1] ; | | [1]
FDFEh : | : X:FDFFh
On-chip i | | On-chip
Flash l : ' Flash
Data | [ : Data
Memory i : | Memory[4]
| |
| |
yyyyh(3] 1 Clyyyyh[2] | | X:lyyyy + 1]h[2]
| [ |
! | |
On-chip ! On-chip | [1] :
Flash ! Flash [ | .
Program ! Program X:0A00h
Memory ' Memory[5] Expanded SRAM
E __________ X:0200h
! R BBI%00FFh
0000h ! C:0000h X:0000h
absolute IC i absolute Emulator absolute
address ! address address
Remarks:

[1] Prohibited by user

[2] Detail refers to datasheet

[3] X:0100h ~ X:01FFh is prohibited by user

[4] To write this data flash memory, CPU can only use data flash memory’s
related XFR.

In emulator, the structure of DEEMAX emulator have two physical memories:
1) Program memory(refer as “C” region)
It stores the program code
2) External memory(refer as “X” region)
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a) Mapped to the Flash Data memory.
The size depends on the value in ‘PFS’ register
It is read only.

b) Mapped to the XFR

¢) Mapped to the expanded SRAM

For example, your source code distribution in the memory is as below:

FDFFh

\
Located in
Data Flash
Database >~ memory
</
yyyyh(3] <
Application Located in
Program > Program Flash
memory
0000h ~

When compile the above code and download the hex file to IC, the structure
will be kept the same as above diagram. The program at the beginning setting
the register ‘PFS’ to re-structure the program/data flash ratio such that the
application program can access the database correctly.

However, when the above code download to the emulator. The distribution is
different like this below:
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C.FFFFh r====ms o 1
: [1]
CFDFFh b —————————
On-chip
Flash
Database Data
Memory[4]
Ciyyyyh[2] | |
| |
| |
| [1] |
Application I :
program
Expanded SRAM
XFR
C:0000h
absolute Emulator
address

X:FFFFh

X:FDFFh

X:lyyyy + 1]h[2]

X:0A00h

X:00FFh
X:0000h

absolute
address

The database is not put in Flash Data memory. Therefore, database cannot be

accessed correctly.

Configuation B(PFS = 127, 128):
FFFFh | C:FFFFh P — | X:FFFFh
i | |
| | |
i | |
| | |
i | |
1 | |
| : |
, : , | (1] |
On-chip i On-chip | l
Flash i Flash | :
Program : Program : |
Memory ! Memory | :
i |
: | |
e i '
i Expanded SRAM
! X:0200h
H YFR [2]X:OOFFh
0000h ' c:0000h X:0000h
absolute IC i absolute Emulator absolute
address address address
Remarks:
[1] Prohibited by user
Dragonchip DragonFLASH™ 45 of 112

We bring silicon to life



Software Development Notice for DC6688

AppNote000
Rev4.7
[2] X:0100h ~ X:01FFh is prohibited by user
b) DC6688FL48X
Configuation A(5<PFS<96):
FFRFFh | CFFFFh m————————— | X:FFFFh
[1 ; | | [
BFFFh : | | X:BFFFh
On-chip i I : On-chip
Flash i : | Flash
Data | | : Data
Memory i l | Memory[4]
| |
yyyyhi3] | Ciyyyyh(2] | | | X:lyyyy + 1]h[2]
! | |
! | |
On-chip ! On-chip | (1] |
Flash ! Flash | |
Program ! Program X:0A00h
Memory ' Memory[5] Expanded SRAM
T B X:0200h
! FR P15 00FFh
0000h ! C:0000h X:0000h
absolute IC i absolute Emulator absolute
address ' address address
Remarks:

[1] Prohibited by user

[2] Detail refers to datasheet

[3] X:0100h ~ X:01FFh is prohibited by user

[4] To write this data flash memory, CPU can only use data flash memory’s
related XFR.

In emulator, the structure of DEEMAX emulator have two physical memories:

1 Program memory(refer as “C” region)
It stores the program code

11

2 External memory(refer as “X” region)
3 Mapped to the Flash Data memory.
3.1 The size depends on the value in ‘PFS’ register

3.2

It is read only.
4 Mapped to the XFR

5 Mapped to the expanded SRAM
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8.3 In-System Programming

During programming, the flash memory has the following steps involved:

1.

o

whole flash memory erase for security reason

2. write program flash and data flash memory
3.
4. read back program flash, data flash memory, and customer information,

write customer information(Model/Version/Checksum)

and then verify byte by byte
lock program/data flash if required
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9 DC6688FL16B

9.1 Firmware

Abnormal Serial
Communication

Abnormal Timer
operation

Abnormal Data
flash content

Abnormal Data
flash content

Abnormal software
operation

Software halt

Abnormal Interrupt

Abnormal Interrupt

(3]

High stop mode Idd

UART 0 and UART 1
Receive

Timer 0 and Timer 1
setting

Initialization Data for
Data Flash memory

Add 100ms delay at
the beginning of the
program

Initialization for
SRAM

Counter A reset

Bit ITO" in SFR

Accessing Data
Flash memory

I/O port configuration
in stop mode

Both UART might have chance to get wrong data.
The only solution is to send back the received data to
confirm whether IC received correctly [1].

An alternative solution is to use software UART on
receive part. Example refers to Application Note 024.

The following condition at the same time happened is
invalid:

i) Timer 1 set to mode 1, and

if) Timer O set to mode 2

To avoid using firmware to initialize Data Flash
memory during in production line, it is recommended
to also download the image to data flash memory by
SL or SPI.

This applies to case where factory do initialization on
data flash memory in production line by firmware
itself. In view of the unstable power supply in
production line found at the instant of insertion, add
this delay at the beginning of the program to let the
power stable before starting to run the firmware in
production line.[2]

This is a must as on power up, the contents in the
SRAM are undetermined.

Counter A should be reset after exit from stop mode

ITO should set to O for PA interrupt for proper
operation

1) CPU suspends operation

2) only one interrupt is seen by CPU no matter how
many interrupts from a peripheral

3) any interrupt will be delayed to serve by CPU until
completion of accessing data flash

4) Disable watchdog before accessing data flash

In order to meet the Stop mode Idd current as stated
in specification, the 1/0O port should be carefully
configured. The following is prohibited:

1) Input without pull high - drive low and high

2) Output open drain with pull high - drive low
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ngh stop mode Idd ‘PCCONL’ register Bit 6 ~ 7 should write to ‘00’ whenever writing to this

setting register
Abnormal T24 T24 capture reset To avoid insufficient time for capture reset,

capture

T24_CON1 should be configured in the following

order in each capture reset::

1) T24_CONL1 = 0xAO; first, bit 5 set to 1

2) T24 CON1 = Ox8E; then, enable pointer x
capture as you want, where x = A, B or C. In this
example, enable all.

Remarks:
[1] The flow is illustrated below:

Remote Device

- @ send back the
® compare the
send and receive

- andreceived —— | DCEEBSFLL6B

5//?

/u u--uu-wuwu—\ ® Send one

FEEEET
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[2] An example on item b is shown below inside the red rectangle:
ORG D013H ;CA INT IE.2
SJIMP INITIAL :
ORG 001BH :T1 OVER OHLY IE. 3
LIMF TIMER1_INTERRUFT :
ORG 0023H :SERIAL IE. 4
SJHF INITIAL :
ORG 002BH ;T2 INT IE. 5
LIMF TIMERZ_INTERRUFT :
ORG 0033H : RESERVED IE. &
SJIMFP INITIAL :
ORG D03EH :SERIALZ IE.7
SJIMP INITIAL :
_____ ORG  OD4OH
INITIAL:|
. dalay 10lm=s to 1=t power stable
; in case the firmware write data flash at the beginning
CALL DELAY
;: The tollowing instructions to be added
HOV RO, #0FH
HOW A, #00111111E
HOVE @0, A
IHITIAL 1:
: Customer Application start here
JHF INITIAL 1
[3] It depends on the application.
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9.2 DEEMAX Emulator

9.2.1 Limitation on DC6688FL16B

When using emulator, there are some instructions, listed below, that the
machine cycle is not identical to that used in our chip.

Dragonchip | DEEMAX emulator
Mnemonic Machine cycle Machine cycle
RET 4 2
RETI 4 2
JMP @A+DPTR 3 2
MOVC A,@A+DPTR 3 2
MOVC A @A+PC 3 2
INC DPTR 3 2

Additional limitation when using “DC6688EMT V4”:

1. Power down mode is not implemented in ICE, don’t use it, otherwise,
undetermined result occurs.

No ISP select pin on CON4 in the ICE

No XOUT pin on CON4 in the ICE

No watchdog (basic timer)[1]

No backup mode

No ISP programming

Only operated at 3.3V power

No access to “T1_PCNTA'’ register

No T2 output on PC2 by setting bit “T20E’ in ‘T2MOD’ register

©CoNoOO~WN

Remarks:
[1] Do NOT enable watchdog in emulator mode, otherwise, abnormal
operation on emulator may occur.

Additional limitation when using “Developer Il board ver3.0”:

1. Power down mode is not implemented in ICE, don’t use it, otherwise,
undetermined result occurs.

No ISP select pin on CON4 in the ICE

No XOUT pin on CON4 in the ICE

No pull-up resistors in the ICE's port A, B and C[1]

No watchdog (basic timer)[2]

No backup mode

No ISP programming

No UART1

Only operated at 3.3V power

10 No access to “T1_PCNTA'’ register

11.No T2 output on PC2 by setting bit ‘T20E’ in ‘T2MOD’ register

©CoNob,rwWN

Remarks:
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[1] Item 4 above is suggested to add an optional pull-up resistor (as shown
below) on customer’s target board.

VCC3IVEA

RESISTOR SIP 9/COMMON
10k )

TR

The Dip switch serves as an enable switch when connecting to emulator, and a
disable switch when connecting to IC.

[2] Do NOT enable watchdog in emulator mode, otherwise, abnormal
operation on emulator may occur.

Dragonchip ™ 52 of 112
We bring silicon to life DragonFLASH



AppNote000
Rev4.7

Software Development Notice for DC6688

ICE Status | Break Points  Memory Map | Events |

=R EEEEEEEEEEEEEEE N
w | 2 5 5 o e B B w S [BS s s s s 5 s 5 s g5
o | |l =/l = 5= 5 E 5 E 5 E 5 E - 5/es5 55 55 55 5 55 55 5
o» | 2| 2 e o SB[ 5 5 55 55 55 5 a5 5[5
en £ 22 5 5 5 B /B[ S5 5 5 55 5 5 85
o= £ 2 5 2 = /B[S 5 5 55 55 5 5 5[5
o | 22 5 2 o SB[ S S S5 5 5 5 5 85
e i 5| ] 5 5 5 5 5 5 5 5 o /5515 515 515515 5 5[5 5[5 5
| 5 5 5 o 515515 515 515 515 5 5 5 5 5
- | | ] E | Z| 5 Z| 5/ 5|5/ Z| 55|55 5|55/5 55 5555 5 55 55 5
w E| 5\ 5|5/ E|E[2|5[5 5[E[ 5|52 5/ - 55155 5/5/5/5 5 5/2(5|55 53
- E| 5 5|5/ E|E[2|5[3 5[/ 5[E[E 55 - 55155 5/5/5/5 5 5/3(5|5/5 53
o E| 5| E| 5| 5| 5[ 2|5/ 5 2[Z/ 5|52 55 - £3/5/5 55555 5/2(5|5/3 5/3
~ E| 5| 5|5/ 5|/ 3| 5[5 [/ 5|55 55 ~ 55|55 5/5/5/5/5 5/3(5|5/5 5/3
~ &[5 &/ 5|E[Z /5[5 5[/ 5[5[2 55 - 55|55 5/5/5/5 5 5/3(5|5/5 53
= E|3 &/ 5|E[3|5/3 5[/ 5[E[5/ 5/ « 5[5/5/5 5/5/5/5/5 5/3(5|5/5 5[3

gepaeg
dBE 888
gor 688
gaaaea
ga10888
g8z 088
g83 888
ge4 808
g5 888
ga6 888
ga7 aea
ges aea
ga2 888
g8n 888
g8B 888
gacaeg
gepaeg
GBE 888
gorF a8a

h

In the DEEMAX emulator’s software environment, the ‘Memory map’ in ‘Status
x|

window’ has to modify as shown below:

9.2.2 Environment Setting
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9.2.3 Precaution when debugging

When debugging the program in emulator, in the period of using the following
register:

1) “RACTL” = 0x01 or 0x03

2) “RBCTL” = 0x01 or 0x03

Display of the memory region X:0000H ~ O1FFH is prohibited as shown below:

¥

B@RENMIEN 00 0B ™% S%| v e

30 11 E4 60 80 4B 60 44 60 CO 60 18 6A 14 68 h[:J X| |CE Status  Break P
40 AB 20 62 50 34 DB 47 80 68 2C 42 5C 20 28 7! T T T
58 3D 42 15 A1 26 BA C6 B7 81 B6 11 78 CO 67 Cf‘J E;Egés?:f:£30}
:60 BB 82 70 E4 94 A2 28 86 42 C4 08 A8 00 40 At : )
78 34 00 CO AO 61 8A BS E8 18 56 79 49 46 11 6L:J

:g06e
0618
- 8028
0630 66
0048 FF FF

la %

A AARAAA AN A A A A A A A A A A A AN AA|N OO OOO

10050 FF FF FF FF FF
10060 FF FF FF FF FF FF FF

10070 FF FF FF FF FF FF FF FF FF

10080 FF FF FF FF FF FF FF FF FF

100898 FF FF FF FF FF FF FF

:060A0 66 61 60 00 66 00 06 Don’t display
:00B0 060 00 60 60 00

:88C8 FF FF FF

:86D8 FF FF FF FF FF FF
:06EG 086 086 FF FF FF
:00F0 FF FF FF FF
6100 FF FF
:8110 FF
161 F FF o
| | ~
=] JHp STARTUP
USING (1] ; use register bank®

Since when setting “RACTL” to 0x01, whenever reading/writing “RDBA” the
pointer “RAPTH/RAPTL” will automatically increment by 1. The emulator itself,
in order to update the “Memory window”, will also read the whole XFR table
one time whenever the program stops running. This reading will disturb the
pointer “RAPTH/RAPTL” and the program to get the wrong data. This principle
also applies to “RBCTL”

Display of the memory region X:0200H ~ FFFFH is allowed.

9.2.4 Additional Information

1. The ‘IRI' pin on ‘J1’ connector cannot be used to capture the IR signal.
Since the line from IR receiver on target board to ‘IRI’ pin on ‘J1’ connector
is rather long, it results in higher noise and affect the receive performance.
Therefore, the IR receiver is already made on the “Developer Il board
ver3.0".
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2.

When download the code (program flash and/or data flash) to the IC, the
whole flash memory will be erased, however, it is not the case in the
emulator. The content in Data Flash memory always retained, whenever
downloading the program to the emulator.

9.3 In-System Programming

During programming, the flash memory has the following steps involved:

1.

o

whole flash memory erase for security reason

2. write data flash and program flash memory
3.
4. read back data flash, program flash memory, and customer information,

write customer information(Model/Version/Checksum)

and then verify byte by byte
lock program/data flash if required
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10DC6688FL32B

10.1 Firmware

Abnormal Serial UART 0 and UART 1 Both UART might have chance to get wrong data.
Communication Receive The only solution is to send back the received data to
confirm whether IC received correctly [1].

>

T N I A I

An alternative solution is to use software UART on
receive part. Example refers to Application Note 024.

Abnormal Timer Timer 0 and Timer 1~ The following condition at the same time happened is
operation setting invalid:

i) Timer 1 set to mode 1, and

if) Timer O set to mode 2

C Abnormal Data Initialization Data for To avoid using firmware to initialize Data Flash
flash content Data Flash memory memory during in production line, it is recommended
to also download the image to data flash memory by

SL or SPI.
Abnormal Data Add 100ms delay at This applies to case where factory do initialization on
flash content the beginning of the data flash memory in production line by firmware
program itself. In view of the unstable power supply in

production line found at the instant of insertion, add
this delay at the beginning of the program to let the
power stable before starting to run the firmware in
production line.[2]

= Abnormal software Initialization for This is a must as on power up, the contents in the
operation SRAM SRAM are undetermined.
Software halt Counter A reset Counter A should be reset after exit from stop mode
Abnormal Interrupt  Bit ‘ITO” in SFR ITO should set to O for PA interrupt for proper
operation
H Abnormal Interrupt  Accessing Data 1) CPU suspends operation
[3] Flash memory 2) only one interrupt is seen by CPU no matter how

many interrupts from a peripheral

3) any interrupt will be delayed to serve by CPU until
completion of accessing data flash

4) Disable watchdog before accessing data flash

J High stop mode Idd  1/O port configuration In order to meet the Stop mode Idd current as stated
in stop mode in specification, the 1/0O port should be carefully
configured. The following is prohibited:
1) Input without pull high - drive low and high
2) Output open drain with pull high - drive low
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Abnormal Serial
Communication

Remarks:

UART 0 and U
Transmit

3) Output open drain without pull high - drive high

ART 1 Don’t modify Port B (byte addressable only) state
when data is sending out on TXDO / TXD1 pins.
Otherwise, data will be corrupted.

[1] The flow is illustrated below:

Remote Device

=
l =)

' ® compare the

send and received —— | DCEBBBFL32B

@ send back the

——4———————____’__,__——>

® Send one

[2] An example on item b is shown below inside the red rectangle:

ORG 0013H ;Ch INT IE. 2
SIHP INITIAL :
ORG 001BH :T1 OVER OHLY IE. 3
LIMFP TIMER1_INTERRUFT :
ORG 0023H :SERIAL IE. 4
SJHP INITIAL :
ORG 002BH ;T2 INT IE.S
LIMP TIMERZ_INTERRUFT ;
ORG 0033H : RESERVED IE. 6
SJIHMP INITIAL
ORG 003BH :SERIALZ IE. 7
SJIHP INITIAL
ORG 0o40H

INITIAL:
codelay lllms to let power stable
; in case the firmvare write data flash at the beginning
CALL DELAY
; The followving instructionz to be added
MOV RO, #0FH
MOV A, #00111111B
MOVE R0, A

INITIAL 1:

Customer Application start here

JNP

INITIAL 1

[3] It depends on the application.
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10.2 DEEMAX Emulator

10.2.1 Limitation on DC6688FL32B

When using emulator, there are some instructions, listed below, that the
machine cycle is not identical to that used in our chip.

Dragonchip | DEEMAX emulator
Mnemonic Machine cycle Machine cycle
RET 4 2
RETI 4 2
JMP @A+DPTR 3 2
MOVC A,@A+DPTR 3 2
MOVC A @A+PC 3 2
INC DPTR 3 2

Additional limitation when using “DC6688EMT V4”:

1. Power down mode is not implemented in ICE, don’t use it, otherwise,
undetermined result occurs.

No ISP select pin on CON4 in the ICE

No XOUT pin on CON4 in the ICE

No watchdog (basic timer)[1]

No backup mode

No ISP programming

Only operated at 3.3V power

No access to “T1_PCNTA'’ register

No T2 output on PC2 by setting bit “T20E’ in ‘T2MOD’ register

©CoNoOO~WN

Remarks:
[1] Do NOT enable watchdog in emulator mode, otherwise, abnormal
operation on emulator may occur.

Additional limitation when using “Developer Il board ver3.0”:

1. Power down mode is not implemented in ICE, don’t use it, otherwise,
undetermined result occurs.

No ISP select pin on CON4 in the ICE

No XOUT pin on CON4 in the ICE

No pull-up resistors in the ICE's port A, B and C[1]

No watchdog (basic timer)[2]

No backup mode

No ISP programming

No UART1

Only operated at 3.3V power

10 No access to “T1_PCNTA'’ register

11.No T2 output on PC2 by setting bit ‘T20E’ in ‘T2MOD’ register

©CoNob,rwWN

Remarks:
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[1] Item 4 above is suggested to add an optional pull-up resistor (as shown
below) on customer’s target board.

VCCAVI_A

RESISTOR SIP 2/COMMON
10K N

1

8 DIP SWITCH

The Dip switch serves as an enable switch when connecting to emulator, and a
disable switch when connecting to IC.
[2] Do NOT enable watchdog in emulator mode, otherwise, abnormal
operation on emulator may occur.
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ICE Stotus | Break Points  Memozy Mep | Events |

C:

%R R EEMEEEEEEEEEEEEEEEE
w |5 E|E/5[E 5[E[E 5552 55 . 5/5/2(5 5/5/5/5]5/5(2/5/5/55 5|
= E|E/ZE|E[Z[E 5[E[E 5|E52 55~ 5/5/2(5 5/5/2/5/5/5(5/5/5/2/5 5|
- &| |5 E|5/5[2 5[5 5|55 5 55 - 5/5/2(5 5/5/5/5/5/5(2/5/5/2/5 5|
= &| |5 E|5/5[E 5/E[E 5|5/55 55« 5/5/2(5 5/5/5/5/5/5/2/5/5/2/5 5|
< E|E/E TS ZE 5T EEE 35T glz/ss5ss 5555 5558
- E|E/E T3 ZEEE T S EETET. glz/ss5sz sls5s 555
» &| 5|5 |5/ 53 5[E[E /552 55 » £/5/2(5 5/5/5/5/5/52/5/5/5/5 5|
~ E| 5 E|E[5[E 52 5|55 2 5~ £/5/2(5 5/5/5/5/5/5/2/5/5/5/5 5|
o &| |5 E|5/5[E 555 5|55 5 55« 5/5/2(5 5/5/5/5/5/5(2/5/5/2/5 5|
 E| |5 E|5/5[E 5[E[E 5|E55 55 . 5/5/2(5 5/5/5/5/5/5(2/5/5/25 5|
- | 5| 5 E| 5/ 5[ 3 E[E[ 5|55 5 5|5« 5/5/2(S 5/3/3/5|5/5(3/5/35/2(55|
- &I/ 5 T3 ZEEE 5 EEE 35T 2/ss5ss 5555 5558
~ |/ 5 E|E/5[3 5[E[E /553 58~ E/5/2(5 5/5/5/5/5/55/5/5/5/5 8|
- E|E[Z /552 5E[E 5552 5 E - £/5/2(5 5/5/5/5]5/5/2/5/5/55 5|
= E| /5 E|E/Z[2 53 5552 5= 5/5/2[5 5/5/5/5]5/5(5/5/5/5]55|

(s[5 fs]shs]s]
aa1880
ge2a800
aa3ana
aay a0
ges 800
aacAAAa
ae7a0a
aasana
aaoaan
aonaoo
AeBAAA
aacaan
aepanag
BREABAA
80F 880
hd

aaaanAa
ae1808a8
aa2an0a
aa3aan
aoua00
aasafa
aas 880
ge7 800
aasAna
ae9aag
aanana
aepaan
gacanao
aapafa
BBEA A0
80F 800

|

In the DEEMAX emulator’s software environment, the ‘Memory map’ in ‘Status
il

window’ has to modify as shown below:

10.2.2 Environment Setting
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10.2.3 Precaution when debugging

When debugging the program in emulator, in the period of using the following
register:

1) “RACTL” = 0x01 or 0x03

2) “RBCTL” = 0x01 or 0x03

Display of the memory region X:0000H ~ 01FFH is prohibited as shown below:

¥

B@RENMIEN 00 0B ™% S%| v e

30 11 E4 60 80 4B 60 44 60 CO 60 18 6A 14 68 h[:J X| |CE Status  Break P
40 AB 20 62 50 34 DB 47 80 68 2C 42 5C 20 28 7! T T T
58 3D 42 15 A1 26 BA C6 B7 81 B6 11 78 CO 67 Cf‘J E;Egés?:f:£30}
:60 BB 82 70 E4 94 A2 28 86 42 C4 08 A8 00 40 At : )
78 34 00 CO AO 61 8A BS E8 18 56 79 49 46 11 6L:J

:g06e
0618
- 8028
0630 66
0048 FF FF

la %

A AARAAA AN A A A A A A A A A A A AN AA|N OO OOO

10050 FF FF FF FF FF
10060 FF FF FF FF FF FF FF

10070 FF FF FF FF FF FF FF FF FF

10080 FF FF FF FF FF FF FF FF FF

100898 FF FF FF FF FF FF FF

:060A0 66 61 60 00 66 00 06 Don’t display
:00B0 060 00 60 60 00

:88C8 FF FF FF

:86D8 FF FF FF FF FF FF
:06EG 086 086 FF FF FF
:00F0 FF FF FF FF
6100 FF FF
:8110 FF
161 F FF o
| | ~
=] JHp STARTUP
USING (1] ; use register bank®

Since when setting “RACTL” to 0x01, whenever reading/writing “RDBA” the
pointer “RAPTH/RAPTL” will automatically increment by 1. The emulator itself,
in order to update the “Memory window”, will also read the whole XFR table
one time whenever the program stops running. This reading will disturb the
pointer “RAPTH/RAPTL” and the program to get the wrong data. This principle
also applies to “RBCTL”

Display of the memory region X:0200H ~ FFFFH is allowed.

10.2.4 Additional Information

1. The ‘IRl pin on ‘J1’ connector cannot be used to capture the IR signal.
Since the line from IR receiver on target board to ‘IRI’ pin on ‘J1’
connector is rather long, it results in higher noise and affect the receive
performance. Therefore, the IR receiver is already made on the
“‘Developer Il board ver3.0”.
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When download the code (program flash and/or data flash) to the IC, the
whole flash memory will be erased, however, it is not the case in the
emulator. The content in Data Flash memory always retained, whenever
downloading the program to the emulator.

10.3 In-System Programming

During programming, the flash memory has the following steps involved:

1.

o

whole flash memory erase for security reason

2. write data flash and program flash memory
3.
4. read back data flash, program flash memory, and customer information,

write customer information(Model/Version/Checksum)

and then verify byte by byte
lock program/data flash if required
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11DC6688F2SCN

11.1 Firmware

| lincident ____Jitem ________ |Description |

A

C

T

I S I I I

H

J)

Abnormal software
operation

Abnormal PC1

state

Abnormal Timer
operation

Abnormal software
operation

Software halt

Abnormal Interrupt

High stop mode Idd

Incomplete
waveform produced
by Counter A

Key detect failure in
key scanning

Abnormal Serial
Communication

‘PORTC’ register in
XFR

PCCONL[1,0] in XFR

Timer 0 and Timer 1
setting

Initialization for
SRAM

Counter A reset

Bit ITO’ in SFR

I/O port configuration
in stop mode

Counter A operation

Internal Pull-up
150kQ

UART 0 Transmit

Make sure bit 3~6 is ‘0’

01 = prohibited

The following condition at the same time happened is
invalid:

i) Timer 1 set to mode 1, and

i) Timer O set to mode 2

This is a must as on power up, the contents in the
SRAM are undetermined.

Counter A should be reset after exit from stop mode

ITO should set to O for PB/PC interrupt for proper
operation

In order to meet the Stop mode Idd current as stated
in specification, the /O port should be carefully
configured. The following is prohibited:

1) Input without pull high - drive low and high

2) Output open drain with pull high - drive low

3) Output open drain without pull high - drive high

Last pulse is incomplete under a condition even when
Stop Carrier Mode (SCM) bit is set to 1

Avoid clearing the CAS bit when Counter A is
reloading with CADATAL value. Therefore, the clock
cycle between set/clear CAS bit cannot be completely
divided by the period in clock cycle of the Counter A
waveform. [1]

This applies only to part no. DC6688F2SCN-150
Make sure delay time 150us is inserted just after
going back from logic 0 to 1 before reading port PB,
PCO and PC2.[2]

Don’'t modify Port B (byte addressable only) state
when data is sending out on TXDO pins. Otherwise,
data will be corrupted.
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Remarks:
[1] Example:
Counter A Setting
Clock Divider
CADATAL Value

1
0
CADATAH Value 0

Error Code Snippet
MOVRO, #CACON
MOVA, #0x07
MOVR1, #0x03
MOVX @RO, A
MOVA, R1
MOVX @RO, A

Error Waveform

Clock ||

Period of the Counter A waveform in clock cycle:
(CADATAL + CADATAH + 4) x Clock Selection

=(0+0+4)

x1=4

Clock Cycle between the set/clear of CAS bit:
Instruction cycle x 4
= (IMOV A,Rn] + [MOVX @Rn,A]) x 4

=(1+3)x4
=16

Counter A
Output

Lar.vra ity

Counter A waveform period (4

(Clock between set/clear CAS)
modulo

(Clock of Counter A waveform)
=16 mod 4 =0

Hence, partial waveform generated

Clock cycle between set/clear the

il T l[law. : . o
CAS bit (16 Clock)

[2] The timing diagram of PBO (as an example) rising time due to internal

pull-up
150us
PBO rising curve from 0 to 1 in key scanning
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11.2 DEEMAX Emulator

11.2.1 Limitation on DC6688F2SCN

When using emulator, there are some instructions, listed below, that the
machine cycle is not identical to that used in our chip.

Dragonchip | DEEMAX emulator
Mnemonic Machine cycle Machine cycle
RET 4 2
RETI 4 2
JMP @A+DPTR 3 2
MOVC A,@A+DPTR 3 2
MOVC A @A+PC 3 2
INC DPTR 3 2

Additional limitation when using “DC6688EMT Rev4.0”:

1.

Power down mode is not implemented in ICE, don’t use it, otherwise,
undetermined result occurs.

2. No SL pinon J8inthe ICE

3. No XOUT pin on J8 in the ICE
4. No watchdog (basic timer)[1]
5. No backup mode

6.
7
8
9.
1

No ISP programming

. Only operated at 3.3V power
. No T2 output on PC2 by setting bit ‘T20E’ in ‘T2MOD’ register

Each I/O of PA, PB and PC have series resistor (30 ohm) for protection

0.Each I/0O of PA, PB and PC have 62k ohm pull-up resistor.

Remarks:
[1] Do NOT enable watchdog in emulator mode, otherwise, abnormal
operation on emulator may occur.
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ICE Status ] Break Points  Memory Map ] Events l

x|

In the DEEMAX emulator’s software environment, the ‘Memory map’ in ‘Status
K

window’ has to modify as shown below:

11.2.2 Environment Setting

EIEEI55555555558.5555555555555555
LwEEEEEE 55555555 E8.5555555555555555
~EEEEEEEEEEEEEE55-5555555555555558
~EIEEIE5555E55558.5555555555555555
«EEEEEEEEEEE5E555-555555588888s
<EEEEEEEEEEEEEE55-5555555555555558
~EEEEEEEEEEEEEE55.5555555555555558
¥ R R EEEEEEEEEEEEEEE
~EEEEEEEEEEEEE555~5555555555555555
SRR REREEEREEEEEEEEEEEEEEEE
~EEEEEE5555E55558.5555555555555555
S FFFRRRRRRR R R EEEEEEEEEEEEEEE
~EEEEEEEEEEEEEE55-5555555555555558
~EEEEEEEEEE 555 55.555555555555555%
~EEEEEEE 555555555 -5533555555555555
-EEEEIE5EE5555058-5555555555555558

60000
00100
600008
008008
88900
88A 008
66B 68
' |188C 680606
BBDBB
lﬂFBﬂ

=
=
[
=
=

802008
00300
06400
86500
886008

=@
@
P
=
o

862088
8683688
0684088
06500
00600
06700
60800
06900
86A B8
66868
8eces
eebee
6BEB8
006F 666
x-

@
=@
Ll
" =
(] 0
1L
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read back program flash memory and customer information, and then verify
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byte by byte
lock program flash if required

During programming, the flash memory has the following steps involved:
1. whole flash memory erase for security reason

2. write program flash memory
3. write customer information(Model/Version/Checksum)

11.3 In-System Programming

We bring silicon to life
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12DC6688FLE

12.1 Firmware

Abnormal Timer
operation

Abnormal Data
flash content

Abnormal Data
flash content

Abnormal software
operation

Software halt

Abnormal Interrupt

Abnormal Interrupt

[2]

High stop mode Idd

Abnormal read
Data flash

Timer 0 and Timer 1
setting

Initialization Data for
Data Flash memory

Add 100ms delay at
the beginning of the
program

Initialization for
SRAM

Counter A reset

Bit ITO’ in SFR

Accessing Data
Flash memory

I/O port configuration
in stop mode

Set RCPTH/RCPTL
in Traditional Method

The following condition at the same time happened is
invalid:

i) Timer 1 set to mode 1, and

if) Timer O set to mode 2

To avoid using firmware to initialize Data Flash
memory during in production line, it is recommended
to also download the image to data flash memory by
SL or SPI.

This applies to case where factory do initialization on
data flash memory in production line by firmware
itself. In view of the unstable power supply in
production line found at the instant of insertion, add
this delay at the beginning of the program to let the
power stable before starting to run the firmware in
production line.[1]

This is a must as on power up, the contents in the
SRAM are undetermined.

Counter A should be reset after exit from stop mode

ITO should set to O for PA interrupt for proper
operation

1)
2)

CPU suspends operation

only one interrupt is seen by CPU no matter how
many interrupts from a peripheral

any interrupt will be delayed to serve by CPU until
completion of accessing data flash

Disable watchdog before accessing data flash

3)
4)

In order to meet the Stop mode Idd current as stated
in specification, the 1/O port should be carefully
configured. The following is prohibited:

1) Input without pull high

2) Output open drain with pull high - drive low

3) Output open drain without pull high - drive high

Before reading/writing Data flash with Traditional
Method, RCPTH/RCPTL should be defined.

There is an exception that the program migrates from
DC6688FL32A to DC6688FLX without modification. It
is because the default value of RCPTH/RCPTL are
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il

Abnormal T24 T24 capture reset

capture

Abnormal LVI Bit ‘LVI_STATUS’ no
reset

Abnormal Serial UART 0 and UART 1

Communication Transmit

N Abnormal Counter  One shot mode in
A Output Counter A

Abnormal Read Accessing Data
Data flash memory  Flash memory
to Expanded SRAM

Abnormal Accessing Data
Read/Write Data Flash memory
Flash memory [4]

Remarks:

‘0’. It means pointing to page 0 in expanded SRAM.

To avoid insufficient time for capture reset,

T24 CON1 should be configured in the following

order in each capture reset::

1) T24 CONL = OxAO; first, bit 5 setto 1

2) T24_CON1 = Ox8E; then, enable pointer x
capture as you want, where x = A, B or C. In this
example, enable all.

To reset the LVI function on power up, at the
beginning of the program, add ‘read’ instruction of the

‘LVI’ register.

MOV RO,#LVI

MOVX A,@RO ; dummy read

MOVX A,@RO ; second time read the bit
‘LVI_STATUS’

The second time or onwards of reading will function
properly.

Don’'t modify Port B (byte addressable only) state
when data is sending out on TXDO / TXD1 pins.
Otherwise, data will be corrupted.

In one shot mode (bit ‘CAM’ = 0), bit ‘SCM’ have to
reset to 0 every time before setting CAS = 1.

In enhanced method (FAM = 1), if FPTRH2/H/L = Ox
yyFF, where yy is odd number, no matter what value
in TXZH/L, RCPTH/L, and bit 1 of FAM,

Read data flash memory to Expanded SRAM will
always transfer only the first byte.

In enhanced method (FAM = 1), If the read/write flash
region cover the location Ox7DFF (physical address),
for example the starting address 0x7D80 (physical
address) with ending address Ox7E2F (physical
address), then only the range 0x7D80 to 0x7DFF can
be accessed, no matter what value in TXZHI/L,
RCPTHI/L, and bit 1 of FAM. [3]

The following location is applicable to this rule:
1) 0Ox7DFF
2) OXFDFF

[1] An example on item b is shown below inside the red rectangle:
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ORG 0013H .CA IHT IE.2
SJHF INITIAL :
ORG O01EBH :T1 OVER OHLY IE. 3
LINE TIMER1_INTERRUET :
ORG 00238 :SERIAL IE. 4
SIHE INITIAL :
ORG 002EH ;T2 INT IE.5
LINP TIMERZ_INTERRUET :
ORG 00334 : RESERVED IE .6
SINF INITTAL :
ORG 003BH :SERIAL2 IE.7

SIMF INITIAL

ORG 0040H

INITIAL:|

., delay lUUms to let pover stable
; in case the firmvare write data flash at the beginning
CALL DELAY

; The folloving instructions to be added
MOV RO, 20FH

MOV A, #00111111B

MOVE aRr0, A

INITIAL 1:
. Customer Application start here

JHP INITIAL_1

[2] It depends on the application.
[3] Diagram is shown below for illustration

Ox7E2F

T|10Ox7DFF

— Only this region
can access

0x7D80

[4] Only applicable to FL96E / FL64E.
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12.2 Hardware

12.2.1 PCB layout

Below are some guidelines for the layout.

Programming pads

VDD
N
\ Trace width
/ >0.8mm

IARRRAS

\

No carbon film between pin and pad, and length < 3cm

12.3 DC668SEMT Emulator

12.3.1 Limitation on DC6688FLE

This applies only to the following version:
2. DC668SEMT-TX Revl.x
3. DC668S8EMT-4T Rev2.x

11
12

When using emulator, the instruction execution time is slightly different

from the IC, therefore software delay and processing time will be different.

User needs re-adjustment.

No backup mode

Only operated at 3.3V power

Peripherals

10.1 When the emulator is stopped in debugging platform, all the running
peripherals (e.g. timer 2) will still keep running. Hence, the
peripherals will be out of synchronization with the code instruction.

UARTO cannot use Timer 2 as baud-rate generator

No UART1

12.4 In-System Programming

During programming, the flash memory has the following steps involved:
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1. whole flash memory erase for security reason
2. write program flash memory
3. write customer information(Model/Version/Checksum)
4. read back program flash memory and customer information, and then verify
byte by byte
5. lock program flash if required

12.5 Production highlights in customer factory

It is recommended to review the following items before production in customer
site:
1 The prevention and control of Electrostatic Discharge (ESD)

Dragonchip ™ 71 of 112
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13DC6688FLT

13.1 Firmware

Abnormal Timer
operation

Abnormal Data
flash content

Abnormal Data
flash content

Abnormal software
operation

Software halt

Abnormal Interrupt

Abnormal Interrupt

(2]

High stop mode Idd

Timer 0 and Timer 1
setting

Initialization Data for
Data Flash memory

Add 100ms delay at
the beginning of the
program

Initialization for
SRAM

Counter A reset

Bit ‘ITO’ in SFR

Accessing Data
Flash memory

I/O port configuration
in stop mode

The following condition at the same time happened is
invalid:

i) Timer 1 set to mode 1, and

i) Timer O set to mode 2

To avoid using firmware to initialize Data Flash
memory during in production line, it is recommended
to also download the image to data flash memory by
SL or SPI.

This applies to case where factory do initialization on
data flash memory in production line by firmware
itself. In view of the unstable power supply in
production line found at the instant of insertion, add
this delay at the beginning of the program to let the
power stable before starting to run the firmware in
production line.[1]

This is a must as on power up, the contents in the
SRAM are undetermined.

Counter A should be reset after exit from stop mode

ITO should set to O for PA interrupt for proper
operation

1. CPU suspends operation

2. only one interrupt is seen by CPU no matter how
many interrupts from a peripheral

3. any interrupt will be delayed to serve by CPU until
completion of accessing data flash

4. Disable watchdog before accessing data flash

In order to meet the Stop mode Idd current as stated
in specification, the 1/0 port should be carefully

configured. The following example regards as

“floating” and is prohibited:

1) Input without pull high / down

2) Output n-channel open drain with pull high - drive
low

3) Output n-channel open drain without pull high -

drive high

In addition, the un-used / un-bonded I/O port must
also be initialized. [3]
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Abnormal read
Data flash

Abnormal T24
capture

Abnormal Serial
Communication

Abnormal IR
Learning

Abnormal IR
Learning

Remarks:

Set RCPTH/RCPTL
in Traditional Method

T24 capture reset

UART 0 and UART 1
Transmit

1/O interference

Interrupted by other
tasks

Before reading/writing Data flash with Traditional
Method, RCPTH/RCPTL .should be defined.

To avoid insufficient time for capture reset,

T24 CON1 should be configured in the following

order in each capture reset::

1) T24 CONL = OxAO; first, bit 5 setto 1

2) T24_CON1 = Ox8E; then, enable pointer x
capture as you want, where x = A, B or C. In this
example, enable all.

Don’t modify Port B (byte addressable only) state
when data is sending out on TXDO / TXD1 pins.
Otherwise, data will be corrupted.

Toggle any I/O during IR learning would interfere the
op amp to receive IR signal. Thus, I/O states should
keep unchanged.

During learning, other tasks’ associated interrupts
should be disabled. Otherwise, timing will be
corrupted.

[1] An example on item b is shown below inside the red rectangle:

ORG 0013H
SJHF IRITIAL

ORG

O01BH
LIHFP TIMER1_INTERRUET

ORG 0023H

SIHP INITIAL

ORG 002BH

LINP TIHEEE_IHTEREUPT

;CA INHT IE. 2

:T1 OVER ONLY IE. 3

.SERIAL IE. 4
‘T2 INT IE.5
: RESERVED IE. &
:SERIAL? IE. 7

ORG 0040H
INITIAL:|
codelay lllms to let power stable
; in case the firmvare write data flash at the beginning
CALL DEL&Y
: The folloving instruction= to be added
MOV RO, #0FH
MOV A ¥00111111B
MOV aRr0, &
INITIAL_1:

Customer Application start here

JNP INITIAL 1

[2] It depends on the application.
[3] Un-bonded 1/O port (orange) is shown below. It should not be configured as
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“floating”.
FL32T / FL16T
SOP16 | WLP16 | TSSOP20 | TSSOP24 Pin Name
- - 5 5 PAO/INTA
5 D2 6 6 PA1/INTA/MISO
- - 7 PA2/INTA
- - - 8 PA3/INTA
- - 7 9 PA4/INTA
6 - 8 10 PA5/INTA
7 - 9 11 PA6/INTA
- - 10 12 PA7/INTA
8 Al 11 13 PBO/INTB/RxDO/ISPSCK/SDI
9 B2 12 14 PB1/INTB/TxDO/MOSI/SDO
10 - 13 15 PB2/INTB/RxD1/SDI
11 - 14 16 PB3/INTB/TxD1/SDO
12 A2 15 17 PB4/INTB/SCK/SCL1
- A3 16 18 PB5/INTB/PWMO/SDA1
13 c3 17 19 PB6/INTB/T2EX/T24EX/PWM1
14 - 18 20 PB7/INTB/SDAO
21 PCO/TO/ISPSS/SCLO
15 c1 19 22 PC1/REM/IRTX/T1/T24_OUT
- B3 - 23 PC2/T2/T24_CLK
3 D3 3 3 PDO
2 D4 2 2 PD1
FLO6T / FL64T
TSSOP20 | TSSOP20 .
(FLO6TH4) | (FLOGTH) TSSOP28 | LQFP32 Pin Name
- 5 6 7 PAO/INTA
6 6 7 8 PA1/INTA/MISO
8 9 PA2/INTA
- - 9 10 PA3/INTA
10 11 PA4/INTA
11 12 PA5/INTA
12 13 PA6/INTA
13 14 PA7/INTA
16 19 PBO/INTB/RxDO/ISPSCK/SDI
17 20 PB1/INTB/TxDO/MOSI/SDO
18 21 PB2/INTB/RxD1/SDI
19 22 PB3/INTB/TxD1/SDO
20 23 PB4/INTB/SCK/SCL1
21 24 PB5/INTB/PWMO/SDA1
22 25 PB6/INTB/T2EX/T24EX/PWM1
23 26 PB7/INTB/SDAO
24 27 PCO/TO/ISPSS/SCLO
25 28 PC1/REM/IRTX/T1/T24_OUT
26 29 PC2/T2/T24_CLK
28 31 PC3
14 15 PC4
15 18 PC5
4 5 PDO
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TSSOP20 | TSSOP20 .
(FLO6TH4) | (FLO6TH) TSSOP28 LQFP32 Pin Name
2 2 3 4 PD1
- - 1 PD2
- - 32 PD3
- - - PD4
- - 16 PD5
- - 17 PD6

It is suggested that at the beginning of the program, the un-used / un-bonded
I/0 (orange) should be configured as either:

1 Input with pull up, or

2 Output push-pull

Un-bonded I/O (blue) should be configured as input only.

13.2 Hardware

13.2.1 Programming pins

Precaution should be taken for the following 1/0 pins since they are shared
with programming pins:

1 PD1
2 PDO
3 PB6

In order to do in-system-programming properly, below is a recommendation:
1 Push-pull output only
If the multiplexed IO is a push-pull output to external system’s input, no
additional isolation is needed.

2 Open-drain output only w/ pull-up resistor
If the multiplexed IO is an open-drain output to external system’s input with
pulling resistor, the pulling resistors must not be under 5k Ohm for ISP of 1
to 2 devices and must not be under 10k Ohm for ISP of 3 or more devices
together.
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‘ L>5/10k Q .

Input only or Bi-direction

If the multiplexed IO is an input to external system’s output, an isolation
resistor should be added to block the external system’s driving affect the
programming signal. The isolation resistors must not be under 5k Ohm for
ISP of 1 to 2 devices and must not be under 10k Ohm for ISP of 3 or more

devices together.

AYAYA
| >5/10k )

Input only or Bi-direction w/ pull-up resistor

If the multiplexed IO is an input to external system’s output with pulling
resistor, the pulling resistors must not be under 5k Ohm for ISP of 1 to 2
devices and must not be under 10k Ohm for ISP of 3 or more devices
together.

If the external system will not drain the signal line during ISP, no additional
isolation resistor is needed. (Case 1) On the other hand, if the signal line
may be drained by the external system during ISP, an isolation resistor
should be added as shown below with resistance value over 5k Ohm for
ISP of 1 to 2 devices or over 10k Ohm for ISP of 3 or more devices
together. (Case 2)

' L>5/1 : I

Case 1: External system will not drain during ISP
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>5/10k (2

Case 2: External system might drain during ISP

On PD1, a pulse train will output on power up, it should be finished after 200ms

13.2.2 PCB layout
Below are some guidelines for the layout.

Programming pads VDD

N

\ Trace width

>0.8mm

79777 Y

\

No carbon film between pin and pad, and length < 3cm

One-diode solution (IR Transmit + Learning)
PCL/IRI line

\

VSS plate/line should be close to and in parallel with PC1/IRI

Maximum of 500pF capacitor on IRI pin can
help filter the noise while reducing the
sensitivity. The capacitor must be close to IRI

pin.

L
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13.3 DC6688EMT Emulator

This applies only to the following version:

1
2

1
2
3

DC6688EMT-FL32T Revl.x (only for FL16T / FL32T)
DC6688EMT-1TS Revl.x

No backup mode

Only operated at 3.3V power

Peripherals

3.1 When the emulator is stopped in debugging platform, all the running
peripherals (e.g. timer 2) will still keep running. Hence, the
peripherals will be out of synchronization with the code instruction.

Oscillator tolerance within +/-1%

13.4 In-System Programming

During programming, the flash memory has the following steps involved:

1.
2.
3.
4

5.

whole flash memory erase for security reason

write program flash memory

write customer information(Model/Version/Checksum)

read back program flash memory and customer information, and then
verify byte by byte

lock program flash if required

13.5 Production highlights in customer factory

It is recommended to review the following items before production in customer

site:

2
3

The prevention and control of Electrostatic Discharge (ESD)

PCBA level programming/trimming

3.1 Programming must be done at room temperature (25°C). It is advised
to arrange 1 hour cooling between soldering reflow and
programming/trimming on PCBA level

3.2 To obtain the best trimming performance, taking into consideration of
PCB factor, it is recommended to do programming/trimming on
PCBA level

—LI Browse Firmyware [D

[~ Read Lock Model: Ver. :(WFICE I

HEEE NN XEEE ||
-
T +| Brows Download to SLP

" Factory Trim
* O site Trim
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And firmware is required to load ‘on site trim’ value at the beginning.
Project 1 [H ] STARTUP FI96T¥3.451 | | RAMh | ] mainc | ]
= Project: Demo-IC 127 Ji#endif
e 128
w9 Target 2 129 D#ifdef FREQ12MHI
=5 Source Group 1 130 ECFEER = 0x=00; // initialize the CPU ru
131 before dnitialization
] STARTUP_FL96T_ 132 J¢ for triming purpoze
[] XBANKING.ASL 133 | D _PAGESEL = 0x02; ) )
= mainc B | ece - Aok Foo Load ‘on site trim’
| ] 6688FLYAT-RE 136 D_PAGESEL = 0x03;
U Msinh 138 | DIVH = Dz49;
[ RAM.R 139 DIVL = 0s68;
140 | #endif
141 H
Firmware
Software SLP setting Load ‘on site trim’ Load ‘factory trim’[1]
Factory Trim Prohibited Use ‘factory trim’
On site Trim Use ‘on site trim’ Use ‘factory trim’

Remarks:
[1] Load ‘factory trim’ is done by disabling to load ‘on site trim’.

3.3 Trimming will be completed during programming stage
Routine check VDD from programmer to IC below 3.8V
Use SLP Programmer (DC6688SLP-USB Rev3.2 or higher)
Use Software SLP Rev6.9.3 or higher

Spring test probe

7.1 Add 10k ohm across PB6 and VDD

7.2 Add 10k ohm across PROG/ISPSEL and VDD

7.3 VDD/VSS pin landing on PCB first as shown below

~NOo O~

8 The IC should be powered by our programmer ONLY
8.1 The programmer control power off/on to ensure proper programming
& verification operations.

13.6 UV light on WLP16 package

In view of this kind of incident, an epoxy coating is added on WLP16 to protect
the die but also blocking the UV light as much as possible. In general usage
where an enclosure is present, it should be sufficient.

It is advised not to put the WLP package next to the UV flash light where the
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UV light leakage is present.
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14DC6688FST

14.1 Firmware

| llncident ____Jitem _______ |Description |

A Abnormal software  ‘PC’ register in XFR Make sure bit 6 is ‘0’
operation

High stop mode Idd  Add instructions Both bit 1 ~ 0 of ‘PCCONL’ register should be set to 1
before entering stop mode

Abnormal Timer Timer 0 and Timer 1 The following condition at the same time happened is
operation setting invalid:

i) Timer 1 set to mode 1, and

if) Timer O set to mode 2

Abnormal Data Initialization Data for To avoid using firmware to initialize Data Flash

flash content Data Flash memory memory during in production line, it is recommended
to also download the image to data flash memory by
SL or SPI.

flash content the beginning of the data flash memory in production line by firmware
program itself. In view of the unstable power supply in
production line found at the instant of insertion, add
this delay at the beginning of the program to let the
power stable before starting to run the firmware in
production line.[1]

I Abnormal Data Add 100ms delay at This applies to case where factory do initialization on

Abnormal software Initialization for This is a must as on power up, the contents in the
operation SRAM SRAM are undetermined.
G Software halt Counter A reset Counter A should be reset after exit from stop mode
H Abnormal Interrupt  Bit ‘ITO” in SFR ITO should set to O for PA interrupt for proper
operation
J Abnormal Interrupt  Accessing Data 1) CPU suspends operation
[5] Flash memory 2) only one interrupt is seen by CPU no matter how
many interrupts from a peripheral
3) any interrupt will be delayed to serve by CPU until
completion of accessing data flash
4) Disable watchdog before accessing data flash

in stop mode in specification, the /O port should be -carefully
configured. The following example regards as
“floating” and is prohibited:

K High stop mode Idd  1/O port configuration In order to meet the Stop mode Idd current as stated
1) Input without pull high / down
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2) Output n-channel open drain with pull high - drive
low

3) Output n-channel open drain without pull high -
drive high

In addition, the un-used / un-bonded I/O port must
also be initialized. [2]

Abnormal Serial UART 0 and UART 1 Don’t modify Port B (byte addressable only) state
Communication Transmit when data is sending out on TXDO / TXD1 pins.
Otherwise, data will be corrupted.

[1] An example on item b is shown below inside the red rectangle:

ORG 0013H ;CA INHT IE. 2
SIHF INITIAL :

ORG 001BH : Tl OVER OHNLY IE.3
LIHF TIMER1_INTERRUFT :

ORG 0023H :SERIAL IE . 4
SJHF INITIAL :

ORG 002BH ;T2 INT IE.&
LINP TIMERZ_INTERRUET :

ORG 0033H : RESERVED IE. &
SIHP INITIAL ;

ORG 003BH SERIALZ IE.?
SJIHP INITIAL

ORG 0040H

INITIAL:|

o delay lllms to let power stable
: in case the firmvare write data flash at the beginning

CALL DELAY

: The folloving instruction= to be added
MOV RO, #0FH

MOV A, #00111111B

MOV aR0. &

INITIAL_1:
: Customer Application start here

JMP INITIAL 1

[2] Un-bonded I/O port (orange) is shown below. It should not be configured as
“floating”.

SOP16 TSSOP8 | TSSOP20 | TSSOP24 Pin Name
= = 5 5 PAO/INTA
5 = 6 6 PA1/INTA/MISO
= = = 7 PA2/INTA
= - = 8 PA3/INTA
= - 7 9 PA4/INTA
6 - 8 10 PAS/INTA
7 = 9 11 PA6/INTA
- - 10 12 PA7/INTA
8 6 11 13 PBO/INTB/RxDO/ISPSCK/SDI
9 7 12 14 PB1/INTB/TxD0O/MOSI/SDO
10 - 13 15 PB2/INTB/RxD1/SDI
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SOP16 | TSSOP8 | TSSOP20 | TSSOP24 Pin Name
11 14 16 | PB3/INTB/TxD1/SDO
12 15 17 | PB4/INTB/SCK/SCL1
- 16 18 | PB5/INTB/SDAL
13 17 19 | PB6/INTB
14 - 18 20 | PB7/INTB/SDAO
[ - [ 21 | Pco/To/IsPSS/SCLO
15 8 19 22 | Pc1/REM/TL
- - - 23 | PC2/T2
3 4 3 3 PDO
2 3 2 2 PD1

It is suggested that at the beginning of the program, the un-used / un-bonded
I/0 (orange) should be configured as either:

1. Input with pull up, or

2. Output push-pull

Un-bonded I/O (blue) should be configured as input only.

14.2 Hardware

14.2.1 Programming pins

Precaution should be taken for the following 1/0O pins since they are shared
with programming pins:

1 PD1
2 PDO
3 PB6

In order to do in-system-programming properly, below is a recommendation:
1 Push-pull output only
If the multiplexed IO is a push-pull output to external system’s input, no
additional isolation is needed.

2 Open-drain output only w/ pull-up resistor
If the multiplexed IO is an open-drain output to external system’s input with
pulling resistor, the pulling resistors must not be under 5k Ohm for ISP of 1
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to 2 devices and must not be under 10k Ohm for ISP of 3 or more devices
together.

‘ L>5/10k9 .

Input only or Bi-direction

If the multiplexed IO is an input to external system’s output, an isolation
resistor should be added to block the external system’s driving affect the
programming signal. The isolation resistors must not be under 5k Ohm for
ISP of 1 to 2 devices and must not be under 10k Ohm for ISP of 3 or more
devices together.

AYAYA
| >5/10k )

4 Input only or Bi-direction w/ pull-up resistor

If the multiplexed IO is an input to external system’s output with pulling
resistor, the pulling resistors must not be under 5k Ohm for ISP of 1 to 2
devices and must not be under 10k Ohm for ISP of 3 or more devices
together.

If the external system will not drain the signal line during ISP, no additional
isolation resistor is needed. (Case 1) On the other hand, if the signal line
may be drained by the external system during ISP, an isolation resistor
should be added as shown below with resistance value over 5k Ohm for
ISP of 1 to 2 devices or over 10k Ohm for ISP of 3 or more devices
together. (Case 2)

' L>5/1 : I

Case 3: External system will not drain during ISP
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>5/10k (2

Case 4: External system might drain during ISP

On PD1, a pulse train will output on power up, it should be finished after 200ms

14.2.2 PCB layout

Below are some guidelines for the layout.

Programming pads VDD

AN
\ \ Trace width
/

>0.8mm

79777 Y

\

No carbon film between pin and pad, and length < 3cm

14.3 DC668SEMT Emulator

This applies only to the following version:

1 DC6688EMT-FL32T Revl.x (only for FAST / F16ST / F30ST)

2 DC668S8EMT-1TS Revl.x

1 No backup mode

2 Only operated at 3.3V power

3 Peripherals

3.1 When the emulator is stopped in debugging platform, all the running

peripherals (e.g. timer 2) will still keep running. Hence, the
peripherals will be out of synchronization with the code instruction.

4  Oscillator tolerance within +/-1%
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14.4 In-System Programming

During programming, the flash memory has the following steps involved:
1. whole flash memory erase for security reason

2. write program flash memory

3. write customer information(Model/Version/Checksum)

4. read back program flash memory and customer information, and then
verify byte by byte

lock program flash if required

o

14.5 Production highlights in customer factory

It is recommended to review the following items before production in customer
site:
1 The prevention and control of Electrostatic Discharge (ESD)
2 PCBA level programming/trimming
2.1 Programming must be done at room temperature (25°C). It is advised
to arrange 1 hour cooling between soldering reflow and
programming/trimming on PCBA level
2.2 To obtain the best trimming performance, taking into consideration of
PCB factor, it is recommended to do programming/trimming on
PCBA level

—Ll T Firmuware ID

[~ Read Lock Model: ¥er. :(WFRICE I

HYEE HENEAEYE I
-
+| Browss Download to SLP

" Factory Trim
* Cnsite Trim

And firmware is required to load ‘on site trim’ value at the beginning.

Project L] ] STARTUP FI9ET v3.A51 ] RAMA | mainc | |
="t Project: Demo-IC 127 Ji#endif
o 128
#d Target 2 128 H#ifd=f FREQ 12MHI
-1-l.5 Source Group 1 130 RCFEER = 0x=00; // initialize the CPU ru
| 141 before dnitiali=ation
_] STARTUP_FLOGT 132 J/f for triming purpose
] XBAMKING.AS1 133 D_PAGESEL = (z0Z;
. 134 FCIRIN = TRIM_¥1; ‘ i i’
5[] main. BN | TEeo - Thil To. Load ‘on site trim
_| 6688FLIGT-RE 136 D_PLGESEL = Ox03;
1 Mainh 138 | DIVH = Oxd9;
_] RAM.h 139 DIVL = Ozf8;
140 | #endif
141 Hl
Firmware
Software SLP setting Load ‘on site trim’ | Load ‘factory trim’[1]
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Firmware
Factory Trim Prohibited Use ‘factory trim’
On site Trim Use ‘on site trim’ Use ‘factory trim’

Remarks:
[1] Load ‘factory trim’ is done by disabling to load ‘on site trim’.

2.3  Trimming will be completed during programming stage
Routine check VDD from programmer to IC below 3.8V
Use SLP Programmer (DC6688SLP-USB Rev3.2 or higher)
Use Software SLP Rev6.9.3 or higher

Spring test probe

6.1 Add 10k ohm across PB6 and VDD

6.2 Add 10k ohm across PROG/ISPSEL and VDD

6.3 VDD/VSS pin landing on PCB first as shown below

o0k w

7 The IC should be powered by our programmer ONLY
7.1 The programmer control power off/on to ensure proper programming
& verification operations.
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15DC6688F2SER

15.1 Firmware

|__lincident ____Jitem _______ ]Descripton |

A\ Abnormal software  ‘PORTC’ register
operation

Abnormal PC1 PCCONL[1,0] in XFR
state

C Abnormal Timer Timer 0 and Timer 1
operation setting
Abnormal Data Initialization Data for
flash content Data Flash memory
Abnormal Data Add 100ms delay at
flash content the beginning of the

program

= Abnormal software Initialization for
operation SRAM
Software halt Counter A reset

Abnormal Interrupt  Bit ‘ITO” in SFR

(]

T S I I I I s

High stop mode Idd I/O port configuration
in stop mode

K Key detect failure in  Internal Pull-up

Make sure bit 3~6 is ‘0’

01 = prohibited

The following condition at the same time happened is
invalid:

i) Timer 1 set to mode 1, and

i) Timer O set to mode 2

To avoid using firmware to initialize Data Flash
memory during in production line, it is recommended
to also download the image to data flash memory by
SL or SPI.

This applies to case where factory do initialization on
data flash memory in production line by firmware
itself. In view of the unstable power supply in
production line found at the instant of insertion, add
this delay at the beginning of the program to let the
power stable before starting to run the firmware in
production line.[1]

This is a must as on power up, the contents in the
SRAM are undetermined.

Counter A should be reset after exit from stop mode

ITO should set to O for PB/PC interrupt for proper
operation

In order to meet the Stop mode Idd current as stated
in specification, the 1/0O port should be -carefully
configured. The following is prohibited:

1) Input without pull high - drive low and high

2) Output open drain with pull high - drive low

3) Output open drain without pull high - drive high

Make sure delay time 150us is inserted just after

key scanning 150kQ going back from logic O to 1 before reading port PB,
PCO and PC2.[2]
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Remarks:
[1] An example on item b is shown below inside the red rectangle:

ORG 0013H ;CA INHT IE.2
SJHF INITIAL

ORG 001BH :T1 OVER OHLY IE.3
LIHF TIMER1_INTERRUET

ORG 0023H :SERIAL IE. 4
SIHP INITIAL .

ORG 002BH ;T2 INT IE.&
LINP TIMERZ_INTERRUET .

ORG 0033H : RESERVED IE. 6
SIHP INITIAL ;

ORG 003BH ;SERIALZ IE.?
SIHP INITIAL

ORG 0040H

AN IS NSNS NN

INITIAL:|

codelay lllms to let power stable
; in case the firmvare write data flash at the beginning
CALL DELAY

; The followving instructionz to be added
MOV RO, #0FH

MOV A, #00111111B

MOV aAR0, A

INITIAL_1:
: Customer Application start here

JMP INITIAL 1

[2] The timing diagram of PBO (as an example) rising time due to internal

pull-up
150us
PBO rising curve from 0 to 1 in key scanning
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15.2 Hardware

15.2.1 PCB layout

Below are some guidelines for the layout.

Programming pads

VDD
N
\ Trace width
/ >0.8mm

77777 ?

\

No carbon film between pin and pad, and length < 3cm

15.3 DC668SEMT Emulator

This applies only to the following version:
DC6688EMT-F2R Revl.x

1
2
3

No backup mode

Only operated at 3.3V power

Peripherals

3.1 When the emulator is stopped in debugging platform, all the running
peripherals (e.g. timer 2) will still keep running. Hence, the
peripherals will be out of synchronization with the code instruction.

15.4 In-System Programming

During programming, the flash memory has the following steps involved:

1. whole flash memory erase for security reason

2. write program flash memory

3. write customer information(Model/Version/Checksum)

4. read back program flash memory and customer information, and then
verify byte by byte

5. lock program flash if required
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16DC6688F2SEN

16.1 Firmware

|___lincident ____Jitem _______]Descripton |

Abnormal PC1 PCCONL[1,0] in XFR 01 = prohibited

state

Abnormal software Initialization for This is a must as on power up, the contents in the

operatlon SRAM SRAM are undetermined.

Abnormal Interrupt  Bit ‘ITO’ in SFR ITO should set to 0 for PB/PC interrupt for proper
operation

Key detect failure in  Internal Pull-up Make sure delay time 150us is inserted just after

key scanning 150kQ going back from logic 0 to 1 before reading port PB,

PCO and PC2.[1]
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Remarks:
[1] The timing diagram of PBO (as an example) rising time due to internal
pull-up

150us

PBO rising curve from 0 to 1 in key scanning

16.2 DC6688EMT Emulator

This applies only to the following version:
DC6688EMT-F2R Revl.x

1
2
3

No backup mode

Only operated at 3.3V power

Peripherals

3.1 When the emulator is stopped in debugging platform, all the running
peripherals (e.g. timer 2) will still keep running. Hence, the
peripherals will be out of synchronization with the code instruction.

16.3 In-System Programming

During programming, the flash memory has the following steps involved:

1. whole flash memory erase for security reason

2. write program flash memory

3. write customer information(Model/Version/Checksum)

4. read back program flash memory and customer information, and then
verify byte by byte

5. lock program flash if required
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17/DC6688FLTE

17.1 FL96TE / FL64TE

17.1.1 Firmware

Abnormal Timer Timer 0 and Timer 1 The following condition at the same time happened is
operation setting invalid:

i) Timer 1 set to mode 1, and

i) Timer O set to mode 2

Abnormal Interrupt  Accessing Data 1) CPU suspends operation
[2] Flash memory 2) only one interrupt is seen by CPU no matter how
many interrupts from a peripheral
3) any interrupt will be delayed to serve by CPU until
completion of accessing data flash
4) Disable watchdog before accessing data flash

Abnormal Data Initialization Data for To avoid using firmware to initialize Data Flash
flash content Data Flash memory memory during in production line, it is recommended
to also download the image to data flash memory by
SL or SPI.
C Abnormal Data Add 100ms delay at This applies to case where factory do initialization on
flash content the beginning of the data flash memory in production line by firmware
program itself. In view of the unstable power supply in
production line found at the instant of insertion, add
this delay at the beginning of the program to let the
power stable before starting to run the firmware in
production line.[1]
Abnormal software Initialization for This is a must as on power up, the contents in the
operation SRAM SRAM are undetermined.
Software halt Counter A reset Counter A should be reset after exit from stop mode
= Abnormal Interrupt  Bit ‘ITO’ in SFR ITO should set to O for PA interrupt for proper
operation
G
H

in stop mode in specification, the /0 port should be carefully
configured. The following is prohibited:
1) Input without pull high - drive low and high
2) Output open drain with pull high - drive low
3) Output open drain without pull high - drive high

I High stop mode Idd  I/O port configuration In order to meet the Stop mode Idd current as stated

J Abnormal read Set RCPTH/RCPTL Before reading/writing Data flash with Traditional
Data flash in Traditional Method Method, RCPTH/RCPTL .should be defined.
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il

Abnormal T24 T24 capture reset
capture
L Abnormal LVI Bit ‘LVI_STATUS’ no

reset

Abnormal Counter One shot mode in
A Output Counter A

Abnormal Read Accessing Data
Data flash memory  Flash memory
to Expanded SRAM

Abnormal Accessing Data
Read/Write Data Flash memory
Flash memory

Abnormal Serial UART 0 and UART 1
Communication Transmit
Remarks:

To avoid insufficient time for capture reset,

T24 CON1 should be configured in the following

order in each capture reset::

1) T24 CONL = OxAO; first, bit 5 setto 1

2) T24 CON1 = Ox8E; then, enable pointer x
capture as you want, where x = A, B or C. In this
example, enable all.

To reset the LVI function on power up, at the
beginning of the program add ‘read’ instruction of the

‘LVI’ register.

MOV RO,#LVI

MOVX A,@RO ; dummy read

MOVX A,@RO ; second time read the bit
‘LVI_STATUS’

The second time or onwards of reading will function
properly.

In one shot mode (bit ‘CAM’ = 0), bit ‘SCM’ have to
reset to 0 every time before setting CAS = 1.

In enhanced method (FAM = 1), if FPTRH2/H/L = Ox
yyFF, where yy is odd nhumber, no matter what value
in TXZH/L, RCPTH/L, and bit 1 of FAM,

Read data flash memory to Expanded SRAM will
always transfer only the first byte.

In enhanced method (FAM = 1), If the read/write flash
region cover the location 0x7DFF (physical address),
for example the starting address 0x7D80 (physical
address) with ending address Ox7E2F (physical
address), then only the range 0x7D80 to 0x7DFF can
be accessed, no matter what value in TXZHIL,
RCPTHI/L, and bit 1 of FAM. [3]

The following location is applicable to this rule:
1) Ox7DFF
2) OXFDFF

Don’'t modify Port B (byte addressable only) state
when data is sending out on TXDO / TXD1 pins.
Otherwise, data will be corrupted.

[1] An example on item b is shown below inside the red rectangle:
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ORG 0013H .CA IHT IE.2
SJHF INITIAL :
ORG O01EBH :T1 OVER OHLY IE. 3
LINE TIMER1_INTERRUET :
ORG 00238 :SERIAL IE. 4
SIHE INITIAL :
ORG 002EH ;T2 INT IE.5
LINP TIMERZ_INTERRUET :
ORG 00334 : RESERVED IE .6
SINF INITTAL :
ORG 003BH :SERIAL2 IE.7

SIMF INITIAL

ORG 0040H

INITIAL:|

., delay lUUms to let pover stable
; in case the firmvare write data flash at the beginning
CALL DELAY

; The folloving instructions to be added
MOV RO, 20FH

MOV A, #00111111B

MOVE aRr0, A

INITIAL 1:
. Customer Application start here

JHP INITIAL_1

[2] It depends on the application.
[3] Diagram is shown below for illustration

Ox7E2F

T|10Ox7DFF

— Only this region
can access

0x7D80
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17.1.2 DC6688EMT Emulator

This applies only to the following version:

1
2

1
2
3

DC668BEMT-TS Revl.x
DC668SEMT-1T Rev2.x

No backup mode

Only operated at 3.3V power

Peripherals

3.1 When the emulator is stopped in debugging platform, all the running
peripherals (e.g. timer 2) will still keep running. Hence, the
peripherals will be out of synchronization with the code instruction.

17.1.3 In-System Programming

During programming, the flash memory has the following steps involved:

1. whole flash memory erase for security reason
2. write program flash memory
3. write customer information(Model/Version/Checksum)
4. read back program flash memory and customer information, and then
verify byte by byte
5. lock program flash if required
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18DC6688F2STR

18.1 Firmware

| lincident ____Jitem _______ |Description |

A\ Abnormal software  ‘PORTC’ register
operation

Abnormal PC1 PCCONL[1,0] in XFR
state

C Abnormal Timer Timer 0 and Timer 1
operation setting
Abnormal Data Initialization Data for
flash content Data Flash memory
Abnormal Data Add 100ms delay at
flash content the beginning of the

program

= Abnormal software Initialization for
operation SRAM
Software halt Counter A reset

Abnormal Interrupt  Bit ‘ITO’ in SFR

J High stop mode Idd  I/O port configuration
in stop mode

K Key detect failure in  Internal Pull-up

T S I I I

Make sure bit 3~6 is ‘0’

01 = prohibited

The following condition at the same time happened is
invalid:

i) Timer 1 set to mode 1, and

i) Timer O set to mode 2

To avoid using firmware to initialize Data Flash
memory during in production line, it is recommended
to also download the image to data flash memory by
SL or SPI.

This applies to case where factory do initialization on
data flash memory in production line by firmware
itself. In view of the unstable power supply in
production line found at the instant of insertion, add
this delay at the beginning of the program to let the
power stable before starting to run the firmware in
production line.[1]

This is a must as on power up, the contents in the
SRAM are undetermined.

Counter A should be reset after exit from stop mode

ITO should set to O for PB/PC interrupt for proper
operation

In order to meet the Stop mode Idd current as stated
in specification, the 1/0 port should be carefully
configured. The following is prohibited:

1) Input without pull high - drive low and high

2) Output open drain with pull high - drive low

3) Output open drain without pull high - drive high

Make sure delay time 150us is inserted just after

key scanning 150kQ going back from logic 0 to 1 before reading port PB,
PCO, PC2/3/4.[2]
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Remarks:
[1] An example on item b is shown below inside the red rectangle:

ORG 0013H ;CA INHT IE.2
SJHF INITIAL

ORG 001BH :T1 OVER OHLY IE.3
LIHF TIMER1_INTERRUET

ORG 0023H :SERIAL IE. 4
SIHP INITIAL .

ORG 002BH ;T2 INT IE.&
LINP TIMERZ_INTERRUET .

ORG 0033H : RESERVED IE. 6
SIHP INITIAL ;

ORG 003BH ;SERIALZ IE.?
SIHP INITIAL

ORG 0040H

AN IS NSNS NN

INITIAL:|

codelay lllms to let power stable
; in case the firmvare write data flash at the beginning
CALL DELAY

; The followving instructionz to be added
MOV RO, #0FH

MOV A, #00111111B

MOV aAR0, A

INITIAL_1:
: Customer Application start here

JMP INITIAL 1

[2] The timing diagram of PBO (as an example) rising time due to internal

pull-up
150us
PBO rising curve from 0 to 1 in key scanning
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18.2 Hardware

18.2.1 Programming pins

Precaution should be taken for the following 1/0O pins since they are shared
with programming pins:

1 PCO

2 PBO

In order to do in-system-programming properly, below is a recommendation:
1 Push-pull output only
If the multiplexed 10 is a push-pull output to external system’s input, no
additional isolation is needed.

-

2 Open-drain output only w/ pull-up resistor
If the multiplexed IO is an open-drain output to external system’s input with
pulling resistor, the pulling resistors must not be under 5k Ohm for ISP of 1
to 2 devices and must not be under 10k Ohm for ISP of 3 or more devices
together.

‘ L>5/10k9 .

3 Input only or Bi-direction
If the multiplexed 10 is an input to external system’s output, an isolation
resistor should be added to block the external system’s driving affect the
programming signal. The isolation resistors must not be under 5k Ohm for
ISP of 1 to 2 devices and must not be under 10k Ohm for ISP of 3 or more
devices together.
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l AN~
>5/10k (2

4  Input only or Bi-direction w/ pull-up resistor
If the multiplexed 10 is an input to external system’s output with pulling
resistor, the pulling resistors must not be under 5k Ohm for ISP of 1 to 2
devices and must not be under 10k Ohm for ISP of 3 or more devices
together.
If the external system will not drain the signal line during ISP, no additional
isolation resistor is needed. (Case 1) On the other hand, if the signal line
may be drained by the external system during ISP, an isolation resistor
should be added as shown below with resistance value over 5k Ohm for
ISP of 1 to 2 devices or over 10k Ohm for ISP of 3 or more devices
together. (Case 2)

' L>5/1 . I

Case 5: External system will not drain during ISP

>5/10k (2

Case 6: External system might drain during ISP

On PCO, a pulse train will output on power up, it should be finished after 200ms

18.2.2 PCB layout

Below are some guidelines for the layout.
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Programming pads

VDD
N
\ Trace width
/ >0.8mm

IARRRAS

\

No carbon film between pin and pad, and length < 3cm

18.3 DC668BEMT Emulator

This applies only to the following version:
DC6688EMT-F2R Revl.x

1
2
3

No backup mode

Only operated at 3.3V power

Peripherals

3.1 When the emulator is stopped in debugging platform, all the running
peripherals (e.g. timer 2) will still keep running. Hence, the
peripherals will be out of synchronization with the code instruction.

Oscillator tolerance within +/-1%

18.4 In-System Programming

During programming, the flash memory has the following steps involved:

1.

5.

whole flash memory erase for security reason

2. write program flash memory
3.
4. read back program flash memory and customer information, and then verify

write customer information(Model/Version/Checksum)

byte by byte
lock program flash if required

18.5 Production highlights in customer factory

It is recommended to review the following items before production in customer
site:

1
2

The prevention and control of Electrostatic Discharge (ESD)
PCBA level programming/trimming
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2.1 Programming must be done at room temperature (25°C). It is advised
to arrange 1 hour cooling between soldering reflow and
programming/trimming on PCBA level

2.2 To obtain the best trimming performance, taking into consideration of
PCB factor, it is recommended to do programming/trimming on
PCBA level

2.3  Trimming will be completed during programming stage

Routine check VDD from programmer to IC below 3.8V

Use SLP Programmer (DC6688SLP-USB Rev3.2 or higher)

Use Software SLP Rev6.9.3 or higher

Spring test probe

6.1 VDD/VSS pin landing on PCB first as shown below

o0 Ww

7 The IC should be powered by our programmer ONLY
7.1 The programmer control power off/on to ensure proper programming
& verification operations.
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19DC6688BT

19.1 Firmware

Abnormal Timer
operation

Abnormal Data
flash content

Abnormal Data
flash content

Abnormal software
operation

Software halt

Abnormal Interrupt

Abnormal Interrupt

(2]

High stop mode Idd

Timer 0 and Timer 1
setting

Initialization Data for
Data Flash memory

Add 100ms delay at
the beginning of the
program

Initialization for
SRAM

Counter A reset

Bit ‘ITO’ in SFR

Accessing Data
Flash memory

I/O port configuration
in stop mode

The following condition at the same time happened is
invalid:

1) Timer 1 set to mode 1, and

2) Timer O set to mode 2

To avoid using firmware to initialize Data Flash
memory during in production line, it is recommended
to also download the image to data flash memory by
SL or SPI.

This applies to case where factory do initialization on
data flash memory in production line by firmware
itself. In view of the unstable power supply in
production line found at the instant of insertion, add
this delay at the beginning of the program to let the
power stable before starting to run the firmware in
production line.

This is a must as on power up, the contents in the
SRAM are undetermined.

Counter A should be reset after exit from stop mode

ITO should set to O for PA interrupt for proper
operation

1)
2)

CPU suspends operation

only one interrupt is seen by CPU no matter how
many interrupts from a peripheral

any interrupt will be delayed to serve by CPU until
completion of accessing data flash

Disable watchdog before accessing data flash

3)
4)

In order to meet the Stop mode Idd current as stated
in specification, the /0 port should be carefully

configured. The following example regards as

“floating” and is prohibited:

1) Input without pull high / down

2) Output n-channel open drain with pull high - drive
low

3) Output n-channel open drain without pull high -

drive high

In addition, the un-used / un-bonded I/O port must
also be initialized. [3]
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Abnormal read
Data flash

Abnormal T24
capture

Abnormal Serial
Communication

Abnormal IR
Learning

Abnormal IR
Learning

Remarks:

Set RCPTH/RCPTL
in Traditional Method

T24 capture reset

UART 0 and UART 1
Transmit

1/O interference

Interrupted by other
tasks

Before reading/writing Data flash with Traditional
Method, RCPTH/RCPTL .should be defined.

To avoid insufficient time for capture reset,

T24 CON1 should be configured in the following

order in each capture reset::

1) T24 CONL = OxAO; first, bit 5 setto 1

2) T24_CON1 = Ox8E; then, enable pointer x
capture as you want, where x = A, B or C. In this
example, enable all.

Don’t modify Port B (byte addressable only) state
when data is sending out on TXDO / TXD1 pins.
Otherwise, data will be corrupted.

Toggle any I/O during IR learning would interfere the
op amp to receive IR signal. Thus, I/O states should
keep unchanged.

During learning, other tasks’ associated interrupts
should be disabled. Otherwise, timing will be
corrupted.

[1] An example on item b is shown below inside the red rectangle:

Project

=% Project: Demo-F305T-IC-1D

s Targetl

EiZ Source Group 1
] STARTUP_F305T 3.A51

J main.c

] FLASH_IRDATABASE.c

J ir_format.c
J Ir_engine.c
J keyscan.c
] EEPROM.c

1 FACTORY SETTING.c

[ d Documents

B

_] main.c

270
272
27

DELAY_2BMS () ;

£ delay is I

278

277
278
279 &
280
281 g

283
284

286
287
288 -

[2] It depends on the application.
[3] Un-bonded I/O port (orange) is shown below. It should not be configured as

278 A

274 H#if defined (DCAASEFLYAT) || defi:

1
282 i

/¢ Load EEFROM =ettings to SR&
v{hile(READ_SETTING() 1= 0}

RESTORE_FACTORY_SETTING () ;

#endif

2808 El#if defined (DCARGEFLIAT)
Demo_Read_Databasei): // demo -
#endif

“floating”.
BT96
QFN56 Pin Name
- PD6
BT32
QFN32 Pin Name
- PB3
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It is suggested that at the beginning of the program, the un-used / un-bonded
I/0 should be configured as either:

1 Input with pull up, or

2 Output push-pull

19.2 Hardware

19.2.1 Programming pins

Precaution should be taken for the following 1/0 pins since they are shared
with programming pins:

1 PD1
2 PDO
3 PB6

In order to do in-system-programming properly, below is a recommendation:
1 Push-pull output only
If the multiplexed 10 is a push-pull output to external system’s input, no
additional isolation is needed.

-

2 Open-drain output only w/ pull-up resistor
If the multiplexed 10 is an open-drain output to external system’s input with
pulling resistor, the pulling resistors must not be under 5k Ohm for ISP of 1
to 2 devices and must not be under 10k Ohm for ISP of 3 or more devices
together.

‘ L>5/10k9 .

3 Input only or Bi-direction
If the multiplexed 10 is an input to external system’s output, an isolation
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resistor should be added to block the external system’s driving affect the
programming signal. The isolation resistors must not be under 5k Ohm for
ISP of 1 to 2 devices and must not be under 10k Ohm for ISP of 3 or more
devices together.

l AN~
>5/10k (2

4  Input only or Bi-direction w/ pull-up resistor
If the multiplexed IO is an input to external system’s output with pulling
resistor, the pulling resistors must not be under 5k Ohm for ISP of 1 to 2
devices and must not be under 10k Ohm for ISP of 3 or more devices
together.
If the external system will not drain the signal line during ISP, no additional
isolation resistor is needed. (Case 1) On the other hand, if the signal line
may be drained by the external system during ISP, an isolation resistor
should be added as shown below with resistance value over 5k Ohm for
ISP of 1 to 2 devices or over 10k Ohm for ISP of 3 or more devices
together. (Case 2)

' L>5/10kg I

Case 7: External system will not drain during ISP

>5/10k ()

Case 8: External system might drain during ISP

On PD1, a pulse train will output on power up, it should be finished after 200ms
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19.2.2 PCB layout
Below are some guidelines for the layout.

Programming pads

IARRRA

VDD
AN
}\ Trace width
/ >0.8mm
\

No carbon film between pin and pad, and length < 3cm

One-diode solution (IR Transmit + Learning)
‘\ PCL/IRI line

N

VSS plate/line should be close to and in parallel with PC1/IRI

Maximum of 500pF capacitor on IRI pin can
help filter the noise while reducing the IRI
sensitivity. The capacitor must be close to IRI —l—

pin. l

19.3 DC668BEMT Emulator

This applies only to the following version:
1 DC6688EMT-BT Revl.x

=

No backup mode
2 Only operated at 3.3V power
3 Peripherals
3.1 When the emulator is stopped in debugging platform, all the running
peripherals (e.g. timer 2) will still keep running. Hence, the
peripherals will be out of synchronization with the code instruction.
4  Oscillator tolerance within +/-1%
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19.4 In-System Programming

During programming, the flash memory has the following steps involved:
1. whole flash memory erase for security reason

2. write program flash memory

3. write customer information(Model/Version/Checksum)

4. read back program flash memory and customer information, and then

verify byte by

byte

5. lock program flash if required

19.5 Production highlights in customer factory

It is recommended to review the following items before production in customer

site:

1 The prevention and control of Electrostatic Discharge (ESD)

2 PCBA level programming/trimming

2.1 Programming must be done at room temperature (25°C). It is advised

to arrange 1 hour

cooling between soldering reflow and

programming/trimming on PCBA level

2.2 To obtain the best trimming performance, taking into consideration of
PCB factor, it is recommended to do programming/trimming on
PCBA level

—;l Browss

[~ Read Laock
] [ |
-
—LI Browse

Firmuware ID

Madel: ¥er. :(WFIC3 I

HYEE HENEAEYE I

Download to SLP

" Factory Trim
* Cnsite Trim

And firmware is required to load ‘on site trim’ value at the beginning.
] STARTUP FI9ET v3.A51 ] RAMA | mainc | |

Project

7 B

="t Project: Demo-IC
—| -5 Target 2

=N

Source Group 1
] STARTUP FL96T -
] XBANKING.A51

127
128
129
130
141

Ji#endif
—#ifdef FEEQ_12MHI

RCFREQ = 0x00; // initialize the CPU ru

Lefore dndddaldzation

132
133
134

/¢ for triming purpose
D_PAGESEL = 0z02;

5 ] mainc ]| Load ‘on site trim’
] 6688FLIGT-RE 136 D_PAGESEL = 0x03;
1 Mainh 138 | DIVH = 0xad;
] RAM.h 139 DIVL = 0OxA3;
140 | #endif
141 Hl
Firmware
Software SLP setting Load ‘on site trim’ Load ‘factory trim’[1]
Factory Trim Prohibited Use ‘factory trim’
On site Trim Use ‘on site trim’ Use ‘factory trim’
Remarks:

[1] Load ‘factory trim’ is done by disabling to load ‘on site trim’.
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2.3  Trimming will be completed during programming stage
Routine check VDD from programmer to IC below 3.8V
Use SLP Programmer (DC6688SLP-USB Rev3.2 or higher)
Use Software SLP Rev6.9.3 or higher

Spring test probe

6.1 Add 10k ohm across PB6 and VDD

6.2 Add 10k ohm across PROG/ISPSEL and VDD

6.3 VDD/VSS pin landing on PCB first as shown below

o0 WwW

7 The IC should be powered by our programmer ONLY
7.1 The programmer control power off/on to ensure proper programming
& verification operations.
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Copyright Notice

This specification is copyrighted by Dragonchip Ltd. No part of this
specification may be reproduced in any form or means, without the expressed
written consent Dragonchip Ltd.

Disclaimer
Dragonchip Ltd. assumes no responsibility for any errors contained herein.

Copyright by Dragonchip Ltd. All Rights Reserved.
Dragonchip Ltd.

TEL: (852) 2776-0111

FAX: (852) 2776-0996
http://www.dragonchip.com
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