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DC6688FLE

8-Bit 8051 Microcontroller

DC6688FLE is an 8-bit Microcontroller Unit designed with low voltage embedded Flash memory. It is
manufactured in advanced CMOS process with 8051 CPU core, Flash memory, and peripherals suitable
for battery-operated & handheld device. As Flash memory is adopted in the MCU, firmware
programming and upgrading (In System Programming) can be implemented which can significantly
reduce development cycle time and dead inventory.

Features

€ Enhanced 8051 8-bit CPU core, MCS51 instructions compatible
€  Power Down and Backup modes

€ Power Monitor for low battery indicator

4 Memory

& 16KB/32KB/64KB/96KB Configurable Program & Data Flash Memory
< Security bit for read back protection
O Internal 256B SRAM; Expanded 512B/2KB SRAM

Low Voltage Detection (LVD) for backup mode
Low Voltage Indication (LVI)

Maximum operating voltage: 3.6V

Operating temperature: -25°C to +85°C
Package type:

<& 24-pin TSSOP

<& 28-pin TSSOP

& 32-pin LQFP

€ IR generator by counter A with auto-reload function
€ Built-in IR amplifier and a 24-bit Timer for learning module
€  Two-level priority interrupt controller

€ 26 bit-programmable I/0O ports

€  Dedicated input pin for IR learning

€  16-bit Timersx 3

€  Standard UART x 2

4 SPI Master

€ 12C Master
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Quick look on Ordering Information
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1 Electrical Characteristics

DC6688FLE Datasheet Rev 1.1

1.1 Absolute Maximum Ratings

Ta = 25°C, unless otherwise specified)

Parameter Symbol Conditions Rating Unit
Supply Voltage Voo - -0.3to0 +3.8 Y
Input Voltage Vin - -0.3to VDD +0.3 \Y
One I/0 pin active [1] -18 mA
Output Current High lon Total pin current for ports
AB,Cand D 60 mA
One I/0 pin active 13] +30 mA
Output Current Low loL Total pin current for ports
+1 A
AB,Cand D" 00 m
Operating Temperature Ta - -25 to +85 °C
Storage Temperature Tst6 - -65 to +150 °C
Remarks:
[1] It is measured for any one of /0O pin when configured to push-pull output high.
[2] It is measured as total for Ports A, B, C and D when configured to push-pull output high.
[3] It is measured for any one of I/O pin when configured to push-pull output low.
[4] It is measured as total for Ports A, B, C and D when configured to push-pull output low.
1.2 DC Electrical Characteristics
(TA =-25°Cto +85°C, VDD = VLVDl to 3.6 V)
Parameter Symbol Conditions Min Typ Max Unit
Operating Voltage Vob fosc = 12MHz Vivo1 - 3.6 \Y
Viyt All input pins except XIN 0.7 Vpp - Vob Y,
Input High Voltage
Vin2 XIN Vpp—0.3 - Voo \"
Vi All input pins except XIN 0 - 0.3 Vpp Y,
Input Low Voltage
Vi XIN 0 - 0.3 \"
Port Cl, VDD = 24\/, IOH =- 6mA,
Vou | 1,225 Voo —0.7 v
. Port CO, C2, C3, C4, C5, Vpp =
Output High Voltage Vou 2.4V, loy = - 2.2mA, Ty = 25°C Vpp—0.7 \"
All output pins except Port C pins,
Vous Voo = 2.4V, lop = - ImA, Tp = 25°C Voo = 1.0 v
Port C1, Vpp = 2.4V, lg. = 12mA, T,
Vou - 95°C 0.4 1 Vv
Port CO & CZ, VDD = 24V, |o|_ =
L - . 1
Output Low Voltage Voo 12mA, T, = 25°C 0.4 \Y
All output pins except Port C pins,
- . 1
Vous Vpp = 2.4V, lo = 1mA, Tp = 25°C 0.4 v
| All input pins except XIN, XOUT i i 1 UA
Input High Leakage | and ISPSEL, Viy = Vip
Current ) XIN and XOUT, V\y = Vpp - - 20 HA
|L|H3 |SPSEL, VlN = VDD - - 100 H.A
All input pins except XIN and
I - - -1 A
Igput L;)w Leakage ULt XOUT, Vjy = 0 [
urren
ILILZ XIN and XOUT, VIN =0 - - -20 H.A
Output High Leakage .
Currint & & lLon All output pins, Vour = Voo - - 1 MHA
Dragonchip Copyright by Dragonchip Ltd. All Rights Reserved. 3
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Parameter Symbol Conditions Min Typ Max Unit

Output Low Leakage . _
Current loL All output pins, Vour = 0V - - -1 HA
Pull-up Resistors (Port Vpp=2.4V,Vy=0V;
A, Band C) Rua Ta=25°C 20 40 60 ka
Supply Current
Run Mode Idd(op) | fosc = 8MHz, Vpp = 3.0V, To = 25°C - 2 8 mA
Power Down Mode Voo = 3.0V, Bit 7(T24_CON1) = 0

64KB/96KB Idd(pd) TDD—_zs;c ’ - IR - 2 8 HA

16KB/32KB AT - 2 5 HA

Remarks:

[1] Supply current does not include current drawn through internal pull-up resistors or external output current

loads, and is tested if the condition is that all ports configured to output push-pull.
[2] Supply current is tested if the condition is that:

a) Port A output open-drain.

b) Port B and C input enable pull-up resistor.

c) Port C1 output push-pull.

d) Port D output push-pull.

1.3 Low Voltage Detect circuit Characteristics

(Ta = -25°C to +85°C)

Parameter Symbol Conditions Min Typ Max Unit
Hysteresis Voltage of LVD 1
(slew rate of LVD) av 100 mv
Low Voltage Indicator Vi 1.9 2.15 2.3 \Y
Low Voltage Detect Level Vivo1 1.5 1.75 2.0 \Y
Remarks:
[1] Vivpz = Vivor = AV
1.4 SRAM Data Retention Voltage in Power Down Mode
(Ta=-25°Cto +85°C)
Parameter Symbol Conditions Min Typ Max Unit
Data Retention Supply
Voltage Vooor 1.0 - 3.6 Y%
Data Retention Supply | Vpopr = 1.0V Power i i 1 UA
Current PEPR | Down Mode
1.5 Input/Output Capacitance
(Ta =-25°C to +85°C, Vpp =0 V)
Parameter Symbol Conditions Min Typ Max Unit
Input C it C
NPt »apad a.mce N f = 1MHz; unmeasured pins are
Output Capacitance Cout connected to V - - 10 pF
I/O Capacitance Co >
1.6 Flash Memory Data Retention
(Vop = 2.5V, Tp = 25°C)
Parameter Symbol Conditions Min Typ Max Unit
tore1 1 write/erase cycle - 100 - Year
Data Retention tore2 10k write/erase cycle - 10 - Year
tores 100k write/erase cycle - 1 - Year
Dragonchip Copyright by Dragonchip Ltd. All Rights Reserved. 4
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1.7 A.C. Electrical Characteristics

(Ta = -25°C to +85°C)

DC6688FLE Datasheet Rev 1.1

Parameter Symbol Conditions Min Typ Max Unit
Interrupt Input High, _ _ _
Low width for Port A, tiwri, | PAO=PA7, PBO = PB7, Vpp = 0 - - -
B
tINTL tINTH
N
0.8vDD
N A~ 02vDD \
Input Timing for Port A, B interrupts
1.8 Oscillation Characteristics
(Ta =-25°C to +85°C)
Oscillator Clock Circuit Conditions Min Typ Max Unit
c1 _
}1—.* XIN
Crystal = CPU clock oscillation frequency 1 - 16.5 MHz
}——'r—.* Xout
c2 —
C1 _
}T.— XIN
Ceramic = CPU clock oscillation frequency 1 - 16.5 MHz
}l._ Xout
c2 —
External XIN
Clock
External * Xy input frequency 1 - 16.5 MHz
Clock Open Pin Xour
(Ta =-25°C to +85°C, Vpp = 3.0V)
Parameter Conditions Min Typ Max Unit
Crystal fosc > 1MHz - - 20 ms
Oscillation stabilization occurs when Vpp
Ceramic is equal to the minimum oscillator _ B 10 ms
voltage range
External Clock Xy input High and Low width(ty, ty.) 25 - 500 ns
Oscillator Stabilization :wﬁg w:en re:easezjj Ey interr;al reTetm - 219/fosc - ms
Wait Time : w S]n released by an externa i 25/ i ms
interrupt
Remarks:

[1] fosc is the oscillator frequency.
[2] The duration of the oscillation stabilization time(tWAIT) when it is released from power down mode by PA or PB

interrupt.

Dragonchip
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2 Pin Assignment

(TSSOP24)
vss | 1 ~ 24 | voD
XOouT 2 23 IRI
XIN 3 22 PC1/REM/T1/T24_OUT
ISPSEL 4 21 PCO/TO/ISPSS/SCL
PAO/INTA 5 20 PB7/INTB/SDA
PA1/INTA/MISO 6 19 PB6/INTB/T2EX/T24EX
PA2/INTA 7 18 PB5/INTB
PA3/INTA 8 17 PB4/INTB/SCK
PA4/INTA 9 16 PB3/INTB/TXD1/SDO
PAS/INTA 10 15 PB2/INTB/RXD1/SDI
PA6/INTA 11 14 PB1/INTB/TXDO/MOSI
PA7/INTA 12 13 PBO/INTB/RXDO/ISPSCK
(TSSOP28)
R | 1 ~ 28 | pc3
VSS 2 27 VDD
XOuT 3 26 PC2/T2/T24_CLK
XIN 4 25 PC1/REM/T1/T24_OUT
ISPSEL 5 24 PCO/TO/ISPSS/SCL
PAO/INTA 6 23 PB7/INTB/SDA
PA1/INTA/MISO 7 22 PB6/INTB/T2EX/T24EX
PA2/INTA 8 21 PB5/INTB
PA3/INTA 9 20 PB4/INTB/SCK
PA4/INTA 10 19 PB3/INTB/TXD1/SDO
PA5/INTA 11 18 PB2/INTB/RXD1/SDI
PAG6/INTA 12 17 PB1/INTB/TXDO/MOSI
PA7/INTA 13 16 PBO/INTB/RXDO/ISPSCK
PC4 14 15 PC5
Dragonchip Copyright by Dragonchip Ltd. All Rights Reserved. 6
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(LQFP32)
o
2 g
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85Sze
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— o % Z %
N N %) =4
P 024
s S 'n oG N
SRox523X
O NREERIFH
PD2 | 1 24| PB5/INTB
IRI'| 2 23| PB4/INTB/SCK
VSS | 3 22 | PB3/INTB/TxD1/SDO
XOUT | 4 21| PB2/INTB/RxD1/SDI
XIN | 5 20| PB1/INTB/TxDO/MOSI
ISPSEL | 6 19 | PBO/INTB/RxDO/ISPSCK
PAO/INTA | 7 18 | PC5
PA1/INTA/MISO | 8 17| PD1
O Rr PR RPREPRRPR
OFRLr N Wb ou o
TTIIEEIS
NN RS
===
zZz=zzzz
FEIFFFF
TSSOP24 | TSSOP28 | LQFP32 Pin Name Symbol Function
23 1 2 IRI IRI Infrared Signal Input
5 6 ISPSEL ISPSEL | SL (Single Line) Communication Signal
2 3 4 XOUT XOUT Crystal / Oscillator Output
3 4 5 XIN XIN Crystal / Oscillator Input
24 27 30 VDD VDD Power
1 2 3 VSS VSS Ground
PA fi lei
5 6 7 PAO/INTA 0 Configurable input or output port
INTA Port Interrupt Input
PA1l Configurable input or output port
6 7 8 PA1/INTA/MISO INTA Port Interrupt Input
MISO ISP Master In Slave Out
PA2 Configurable input or output port
7 8 9 PA2/INTA
/ INTA Port Interrupt Input
3 9 10 PA3/INTA PA3 Configurable input or output port
INTA Port Interrupt Input
9 10 1 PAA/INTA PA4 Configurable input or output port
INTA Port Interrupt Input
10 1 12 PAS/INTA PAS5 Configurable input or output port
INTA Port Interrupt Input
11 12 13 PAG/INTA PA6 Configurable input or output port
Dragonchip Copyright by Dragonchip Ltd. All Rights Reserved. 7
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TSSOP24 | TSSOP28 | LQFP32 Pin Name Symbol Function
INTA Port Interrupt Input
1 13 14 PA7/INTA PA7 Configurable input or output port
INTA Port Interrupt Input
PBO Configurable input or output port
INTB Port Interrupt Input
13 16 19 PBO/INTB/RXDO/ISPSCK RxDO UART receiver data input
ISPSCK | ISP Serial clock
PB1 Configurable input or output port
INTB Port Interrupt Input
14 17 20 PB1/INTB/TxDO/MOSI TxDO UART transmitter data output
MOSI ISP Master Out Slave In
PB2 Configurable input or output port
15 18 21 | PB2/INTB/RxD1/5DI INTB | Port Interrupt Input
RxD1 UART receiver data input
SDI SPI Serial Data In
PB3 Configurable input or output port
16 19 22 PB3/INTB/TxD1/SDO INTB Port InterrupF Input
TxD1 UART transmitter data output
SDO SPI Serial Data Out
PB4 Configurable input or output port
17 20 23 PB4/INTB/SCK INTB Port Interrupt Input
SCK SPI Serial Clock
18 21 24 PBS/INTB PB5 Configurable input or output port
INTB Port Interrupt Input
PB6 Configurable input or output port
INTB Port Interrupt Input
19 22 25 PB6/INTB/T2EX/T24EX T2EX Timer 2 Capture-reload trigger / up
down count
T24EX | T24 Timer Capture-reload trigger
PB7 Configurable input or output port
20 23 26 PB7/INTB/SDA INTB Port Interrupt Input
SDA 12C Serial Data
PCO High current drive configurable I/0
TO Timer 0 External counter Input
21 24 27 PCO/TO/ISPSS/SCL 1SPSS ISP Slave Select
SCL 12C Serial Clock
PC1 High current drive configurable 1/0
REM Counter A Carrier Frequency Output
22 25 28 PC1/REM/T1/T24_OUT T1 Timer 1 External Counter Input
T24_FOU T24 Timer Clock Output
PC2 High current drive configurable 1/0
- 26 29 PC2/T2/T24_CLK T2 Timer 2 External Counter Input
T24_CLK | Timer 2 Clock Output
- 28 31 PC3 PC3 High current drive configurable 1/0
- 14 15 PC4 PC4 High current drive configurable 1/0
- 15 18 PC5 PC5 High current drive configurable 1/0
- - 16 PDO PDO High current drive configurable 1/0
- - 17 PD1 PD1 High current drive configurable 1/0
- - 1 PD2 PD2 High current drive configurable 1/0
- - 32 PD3 PD3 High current drive configurable 1/0
Dragonchip Copyright by Dragonchip Ltd. All Rights Reserved. 8
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3 Description

DC6688FLE is an 8-bit Microcontroller Unit designed with low voltage embedded Flash memory. It is
manufactured in advanced CMOS process with enhanced 8051 CPU core, Flash memory, and peripherals
suitable for battery-operated & handheld device. As Flash memory is adopted in the MCU, firmware
programming and upgrading (In System Programming) can be implemented which can significantly
reduce development cycle time and dead inventory.

Highly reliable, low voltage operated Flash memory block is designed and embedded as program or data
memory. User can design the chips for different kind of models and applications without worrying
problems about long mask ROM cycle time, inventory burden, end customers rescheduling and product
end of life. In addition, the program memory can be accessed by a simple external serial bus and
therefore, In System Programming (ISP) can be implemented into the target system easily where late
programming, upgrade or even model change are possible even after product assembly.

The chip is equipped with dedicated carrier frequency generator (Counter A) for IR remote controller
application. Power management circuits such as the idle mode, power down mode and back up mode,
working with the low voltage detection circuit, make the chips perfect for battery-operated, handheld
devices.

4 Memory

Memory comprises of the following elements, namely:
16KB/32KB/64KB/96KB Program Flash memory + Data Flash memory
256B Internal SRAM

512B/2KB Expanded SRAM

128B Special function register (SFR)

256B External special function register (XFR)

LR X X X 2

4.1 Program & Data Flash Memory

On-chip program Flash size is configurable, range from 2560 bytes to 16384/32768/65536/97280 bytes,
upon different application. It can be programmed by In-System-Programming (ISP) method.

In addition, write protection signature is available to avoid writing accidentally.

4.2 Special Function Register (SFR)

All memory mapped SFRs, except the program counter and the four 8-register banks, resides in the
special function register address space. These registers include arithmetic registers, pointers, |/O-ports,
registers for the interrupt system, timers, watchdog timer, UART, etc. Some locations in the SFR address
space are addressable as bits.

4.3 External Function Register (XFR)

The external function register (XFR) is 256-byte memory area that is logically located in the built-in
memory space. This is accessed like external RAM (MOVX instructions). This area is reserved for
controlling and accessing the on-chip peripherals additional to standard 8051 core.

Dragonchip Copyright by Dragonchip Ltd. All Rights Reserved. 9
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5 Architecture

With the 4T 8051 8-bit CPU, instruction execution time is 500ns at 8Mhz operating frequency. Such high
performance CPU provides an option for system design to use slow system clock in order to lower the
overall operating power consumption which is important to all battery-operated products.

Highly reliable, low voltage operated Flash memory block is designed and embedded into the chips for
both program memory and user data memory. User can design the chips for different kind of models
and applications without worry problems about long mask ROM cycle time, inventory burden, end
customers rescheduling and product end of life. In addition, the program memory can be accessed by a
simple external serial bus and therefore, In System Programming (ISP) can be implemented into the
target system easily where late programming, upgrade or even model change are possible even after
production assemble. The built-in data Flash memory can be used to store real time user data and the
function is just same as EEPROM.

The block diagram is illustrated in the following figure.

16KB to 96KB
Program & Data 8051 4T CPU Internal 256B SRAM
Flash
In System ] Expanded 512B/2KB
Programming Watchdog Timer SRAM

Counter A UARTO Port Interrupt
Timer O
UART1 SPI Master
Timer 1
Timer 2 IR Learning Module 12C Master
Digital Part

IR Receiver

Dragonchip Copyright by Dragonchip Ltd. All Rights Reserved. 10
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6 Central Processing Unit (CPU)

The 4T 8051 CPU (Central Processing Unit) is MCS51 instruction compatible. It consists of the instruction
decoder, the arithmetic section and the program control section. Each program instruction is decoded
by the instruction decoder. This unit generates the internal signals controlling the functions of the
individual units within the CPU. They have an effect on the source and destination of data transfers and
control the ALU processing.

The arithmetic section of the processor performs extensive data manipulation and is comprised of the
arithmetic/logic unit (ALU), A register, B register and PSW register. The ALU accepts 8-bit data words
from one or two sources and generates an 8-bit result under the control of the instruction decoder. The
ALU performs the arithmetic operations add, subtract, multiply, divide, increment, decrement,
BDC-decimal-add-adjust and compare, and the logic operations AND, OR, Exclusive OR, complement and
rotate (right, left or swap nibble (left four)). Also included is a Boolean processor performing the bit
operations as set, clear, complement, jump-if-not-set, jump-if-set-and-clear and move to/from carry.
Between any addressable bit (and its complement) and the carry flag, it can perform the bit operations
of logical AND or logical OR with the result returned to the carry flag.

The program control section controls the sequence in which the instructions stored in program memory
are executed. The 16-bit program counter (PC) holds the address of the next instruction to be executed.
The conditional branch logic enables internal and external events to the processor to cause a change in
the program execution sequence.

7 Low Voltage Detection Reset

The on-chip Low Voltage Detect circuit generates a system reset. It detects the level of Vpp by comparing
the voltage at pin Vpp with reference voltage, V,yp: (Low Voltage Detect Voltage Level 1). Whenever the
voltage at Vpp is falling down and passing V\yp;, the IC goes into back-up mode at the moment “Vpp =

”
VLVDl .

On the other hand, system reset pulse is generated by the rising slope of Vpp. While the voltage at pin
Vpp is rising up and passing Vo, (Low Voltage Detect Voltage Level 2), the reset pulse is occurred at the
moment “Vpp >= Viyp“.

LVD provides a hysteresis (Vvp2—Vivo1) to avoid the oscillation near the decision level. For the sake of
reducing the current consumption, this function can be disabled when the IC is in power down mode.

= Enable/Disable
oise
vo O Fito

PCON.1=1

—D»—’ Back-up mode

Backup L
Mode

Rising Edge Reset Pulse
Detector Generator

System Reset
| Intemal POR
BT (WDT)
Dragonchip Copyright by Dragonchip Ltd. All Rights Reserved. 11
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8 1/0 port

The 24-pin package has two 8-bit ports (PA and PB) and one 2-bit port (PORTC). All ports are latches
used to drive the bi-directional 1/0 lines. On reset, Port A and Port B are set to the value (11111111).
Port Cis set to the value (00111101).

The 28-pin package has two 8-bit ports (PA and PB) and one 6-bit port (PORTC). All ports are latches
used to drive the bi-directional 1/O lines. On reset, Port A and Port B are set to the value (11111111).
Port Cis set to the value (00111101).

The 32-pin package has two 8-bit ports (PA and PB), one 6-bit port (PORTC), and one 4-bit port (PORTD).
All ports are latches used to drive the bi-directional I/O lines. On reset, Port A and Port B are set to the
value (11111111), Port Cis (00111101), and Port D is (00011111).

Port interrupt function is supported for port A and B. Pull-up resistors are also included in port A and B
and could be assigned pin-by-pin by programming the pull-up resistor enable register. Port C and D can
be configured individually to input mode, open-drain output mode, or push-pull output mode.

PACON
PBCON

!

PortA, B +> Edge Detection N Generjdte falling
edge interrupt

9 Counter A (IR Carrier Frequency Generator)

Counter A is a 16-bit counter. It can be used to generate the carrier frequency of remote controller.

Lead code Custom code Custom code Data code Data code
CCCCCCCCCCCCCCCCDDDDDDDDDDDDDDDD:::l
01234567012345670123456701234567D

—in

Counter A can also be used as PWM counter with two 8-bit data registers. It supports 5 — 8 bit mode
selection and 1 — 128 clock division selection.

Dragonchip Copyright by Dragonchip Ltd. All Rights Reserved. 12
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10 General Purpose Timers/Counters

Three independent general purpose 16-bit timers/counters, Timer0, Timerl and Timer2 are integrated
for use in counting events, and causing periodic (repetitive) interrupts. Either can be configured to
operate as timer or event counter. In the ‘timer’ function, the registers TLx and/or THx (x = 0, 1) are
incremented once every machine cycle. Thus, one can think of it as counting machine cycles.

Regarding the ‘counter’ function, the registers TLx and/or THx (x = 0, 1) are incremented in response to a
1-to-0 transition at its corresponding external input pin, TO or T1. In this function, the external input is
sampled during every machine cycle. When the samples show a high in one cycle and a low in the next
cycle, the count is incremented. The new count value appears in the register during the cycle following
the one in which the transition was detected. Since it takes 2 machine cycles (24 oscillator periods) to
recognize a 1-to-0 transition, the maximum count rate is 1/24 of the oscillator frequency. There are no
restrictions on the duty cycle of the external input signal, but to ensure that a given level is sampled at
least once before it changes, it should be held for at least one full machine cycle.

Timer 2 has several features on top of Timer 0 and 1. It runs in 16-bit mode.
- 16-bit timer/counter

- 16-bit timer with capture

- 16-bit auto-reload timer/counter with up/down count

- Timer output generator

0SC |—» +12
CT=0 Interrupt
lerat ™ | ™M Lyl r b—
] ) {58is) @ Bis) 5
Ccf=1 )
Al
™

Control

TRO

Timer/Counter 0, Mode 0: 13-Bit Timer/Counter

Timer/Counter 0, Mode 2: 8-Bit Timer/Counter with Auto-Reload

08C |—» <12

- osc ] 12 fosc 112
CiT=0 Irterrupt Cit=0
tero] MO | MO Lo g b = T Interrupt

| [N a4— T L o —m
= T 8Bts)
cT=1
T0 Q T
T o

Control

Control

TR0

TR
_ THO Interrupt
Timer/Counter 0, Mode 1: 16-Bit Timer/Counter fasc/12 T s [ ™
TR Control
Timer/Counter 0, Mode 3: Two 8-Bit Timers/Counters
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11 Enhanced UART

The UART operates in all of the usual modes and perform framing error detect by looking for missing
stop bits, and automatic address recognition. The UART also fully supports multiprocessor
communication as does the standard 80C51 UART.

The full duplex UART ports are able to transmit and receive simultaneously. These serial ports are also
receive-buffered. It can commence reception of a second byte before the previously received byte has
been read from the receive register. If, however, the first byte has still not been read by the time
reception of the second byte is complete, one of the bytes will be lost. The SIO receive and transmit
registers are both accessed via the SBUF special function register. Writing to SBUF loads the transmit
register, and reading SBUF accesses to a physically separate receive register. SIO can operate in 4
modes.

The UART operates in four modes (one synchronous and three asynchronous). The Serial 0 is buffered at
the receive side, i.e. it can receive new data while the previously received is not damaged in the receive

register until the completion of the 2" transfer.

The UART is fully compatible with the standard 8051 serial channel.

12 Serial Peripheral Interface

A complete hardware Serial Peripheral Interface (SPI) on-chip in master mode is integrated. SPI is an
industry-standard synchronous serial interface that allows eight bits of data to be synchronously
transmitted and received simultaneously.

The SPI interface consists of the following wires:

¢ sDI
The SDI line on the master (data in) should be connected to the SDO/MISO line in the slave device
(data out). The data is transferred as byte wide (8-bit) serial data, MSB first.

4 sSDO
The SDO line on the master (data out) should be connected to the SDI/MOSI line in the slave device
(datain). The data is transferred as byte wide (8-bit) serial data, MSB first.

¢ SCK
The master serial clock (SCK) is used to synchronize the data being transmitted and received
through the SDO and SDI data lines. A single data bit is transmitted and received in each SCK period.
Therefore, a byte is transmitted/received after eight SCK periods.

¢ SS
In the slave device, SPI interface requires the slave select line (SS) to enable communication such
that DC6688FLT (master) can talk to more than one slave device in different time slot. To be able to
talk to the slave device, master should assert the SS pin on an external slave device. This can be
done by using a Port digital output pin which is manually controlled by software.

The hardware connection methods are shown below.
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DC6688FLT SDO | Slave DC6688FLT SS o| Slave
Master <Dl > Master 5ol g
SCK R sck .
ss g

I

3-wire SPI connection 3-wire SPI connection
DC6688FLT SS | slave DC6688FLT | SDO | Slave1
Master DO | Master ‘SDI
SCK - SCK =
SS 1 o
SS N
— [ ]
[ ]
. . [ ]
3-wire SPI connection °
[ ]
[ ]
»{ Slave N

\ 4

4-wire SPI connection

13 Inter-Integrated Circuit (12C) Interface

The 12C Bus Controller supports all transfer modes from and to the 12C bus. The 12C bus uses two wires
to transfer information between devices connected to the bus: “SCL” (serial clock line) and “SDA” (serial
data line). The 12C logic handles bytes transfer autonomously. It also keeps track of serial transfers, and
a status register reflects the status of the 12C Bus Controller and the 12C bus.

The interface defines 2 transmission speeds if 12MHz crystal is used:
- Normal: 100Kbps
- Fast: 400Kbps

The 12C component performs 8-bit-oriented, bi-directional data transfers up to 100 Kbit/s in the
standard mode or up to 400 Kbit/s in the fast mode and may operate in the two modes.

Mode Description

Master Transmitter Mode Serial data output through SDA while SCL output the serial clock.

Master Receiver Mode Serial data is received via SDA while SCL outputs the serial clock.
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14 Infrared Learning Module

IR learning module includes IR receiver and T24 timer. Analog signal entering IRI pin is converted to
digital signal by IR receiver, and feed to T24 timer.

With the built-in Op Amp circuit, no external amplifier circuit is needed. The high resolution 24-bit timer
provides a high capability of IR learning. It can capture carrier frequency as high as 500kHz.

15 In System Programming

The In System Programming (ISP) feature allows the update of Flash program memory content when the
chip is already plugged on the application board. It requires only 3 wires to minimize the number of
added components and board area impact.

16 Ordering Information

Part No Package Program Flash \ Data Flash SRAM 1/0
DC6688FL16ET TSSOP24 16KB Configurable (Program + Data) 256B + 512B 19
DC6688FL16ET-TR1 TSSOP24[1] 16KB Configurable (Program + Data) 256B +512B 19
DC6688FL32ET TSSOP28 32KB Configurable (Program + Data) 256B + 512B 23
DC6688FL32ET-TR1 TSSOP28[1] 32KB Configurable (Program + Data) 256B + 512B 23
DC6688FL64ET TSSOP28 64KB Configurable (Program + Data) 256B + 2KB 23
DC6688FL64ET-TR1 TSSOP28[1] 64KB Configurable (Program + Data) 256B + 2KB 23
DC6688FL64EE LQFP32 64KB Configurable (Program + Data) 256B + 2KB 27
DC6688FLI6ET TSSOP28 96KB Configurable (Program + Data) 256B + 2KB 23
DC6688FL96ET-TR1 TSSOP28[1] 96KB Configurable (Program + Data) 256B + 2KB 23
DC6688FLI6EE LQFP32 96KB Configurable (Program + Data) 256B + 2KB 27

[1] Tape and reel packing.
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17 Package Outlines

17.1 24-pin TSSOP
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17.2 28-pin TSSOP
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17.3 32-pin LQFP
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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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