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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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6. FUNCTIONAL DESCRIPTION 
The W79E82X series architecture consist of a 4T 8051 core controller surrounded by various 
registers, 16K/8K/4K/2K/1K bytes Flash EPROM, 256/128 bytes of RAM, 256/128 bytes NVM Data 
Flash EPROM, three general purpose I/O ports, two timer/counters, one serial port, one I2C serial I/O, 
4 channel PWM with 10-bit counter, 4-channel multiplexed with 10-bit ADC analog input, Flash 
EPROM program by Writer and ICP. 

6.1 On-Chip Flash EPROM 
The W79E82X series include one 16K/8K/4K/2K/1K bytes of main Flash EPROM for application 
program when operating the in-circuit programming features by the Flash EPROM itself which need 
Writer or ICP program board to program the Flash EPROM. This ICP(In-Circuit Programming) feature 
makes the job easy and efficient in which the application needs to update firmware frequently. In some 
applications, the in-circuit programming feature makes it possible that the end-user is able to easily 
update the system firmware by themselves without opening the chassis. 

6.2 I/O Ports 
The W79E82X series have two 8-bit and one 2-bit port, up to 18 I/O pins using on-chip oscillator & 
/RST is input only by reset options. All ports can be used as four outputs mode when it may set by 
PxM1.y and PxM2.y registers, it has strong pull-ups and pull-downs, and does not need any external 
pull-ups. Otherwise it can be used as general I/O port as open drain circuit. All ports can be used bi-
directional and these are as I/O ports. These ports are not true I/O, but rather are pseudo-I/O ports. 
This is because these ports have strong pull-downs and weak pull-ups.  

6.3 Serial I/O 
The W79E82X series have one serial port that is functionally similar to the serial port of the original 
8032 family. However the serial port on the W79E82X series can operate in different modes in order 
to obtain timing similarity as well. The Serial port has the enhanced features of Automatic Address 
recognition and Frame Error detection. 

6.4 Timers 
The W79E82X series have two 16-bit timers that are functionally and similar to the timers of the 8052 
family. When used as timers, they are set 12 or 4 clocks per count that emulates the timing of the 
original 8052. 

6.5 Interrupts 
The Interrupt structure in the W79E82X series is slightly different from that of the standard 8052. Due 
to the presence of additional features and peripherals, the number of interrupt sources and vectors 
has been increased. 
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6.7.5 Scratch-pad RAM 
The W79E82X series have a 256/128 bytes on-chip scratch-pad RAM. These can be used by the user 
for temporary storage during program execution. A certain section of this RAM is bit addressable, and 
can be directly addressed for this purpose.  

6.7.6 Stack Pointer 
The W79E82X series have an 8-bit Stack Pointer which points to the top of the Stack. This stack 
resides in the Scratch Pad RAM in the W79E82X series. Hence the size of the stack is limited by the 
size of this RAM. 

6.8 Power Management 
Power Management like the standard 8052, the W79E82X series also have the IDLE and POWER 
DOWN modes of operation. In the IDLE mode, the clock to the CPU is stopped while the timers, serial 
ports and interrupt lock continue to operate. In the POWER DOWN mode, all clocks are stopped and 
the chip operation is completely stopped. This is the lowest power consumption state. 
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The W79E823, W79E822 and W79E821 RAM and SFR memory map as below figure: 

Unused
Indirect
RAM

Direct & Indirect
RAM

Addressing

SFR
Direct

Addressing
Only

00H

7FH
80H

FFH

RAM and SFR Data Memory Space

W79E823/W79E822/W79E821 RAM and SFR Memory Map
 

 
Since the scratch-pad RAM is only 256/128 bytes it can be used only when data contents are small. 
There are several other special purpose areas within the scratch-pad RAM. These are described as 
follows. 
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Bit addressable Locations 
The Scratch-pad RAM area from location 20h to 2Fh is byte as well as bit addressable. This means 
that a bit in this area can be individually addressed. In addition some of the SFRs are also bit 
addressable. The instruction decoder is able to distinguish a bit access from a byte access by the type 
of the instruction itself. In the SFR area, any existing SFR whose address ends in a 0 or 8 is bit 
addressable.  

Stack 
The scratch-pad RAM can be used for the stack. This area is selected by the Stack Pointer (SP), 
which stores the address of the top of the stack. Whenever a jump, call or interrupt is invoked the 
return address is placed on the stack. There is no restriction as to where the stack can begin in the 
RAM. By default however, the Stack Pointer contains 07h at reset. The user can then change this to 
any value desired. The SP will point to the last used value. Therefore, the SP will be incremented and 
then address saved onto the stack. Conversely, while popping from the stack the contents will be read 
first, then the SP is decreased. 
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BIT NAME FUNCTION 

0~7 I2DAT The data register of I2C. 

 

I2C Status Register  
Bit: 7 6 5 4 3 2 1 0 

      - - - 

Mnemonic: I2STATUS       Address: BDh 

BIT NAME FUNCTION 

0~7 I2STATUS 

The status register of I2C: 
The three least significant bits are always 0. The five most significant bits contain the 
status code. There are 23 possible status codes. When I2STATUScontains F8H, no 
serial interrupt is requested. All other I2STATUS values correspond to defined I2C 
states. When each of these states is entered, a status interrupt is requested (SI = 1). 
A valid status code is present in I2STATUS one machine cycle after SI is set by 
hardware and is still present one machine cycle after SI has been reset by software. 
In addition, states 00H stands for a Bus Error. A Bus Error occurs when a START or
STOP condition is present at an illegal position in the formation frame. Example of 
illegal position are during the serial transfer of an address byte, a data byte or an 
acknowledge bit. 

I2C Baud Rate Control Register  
Bit: 7 6 5 4 3 2 1 0 

 I2CLK.7 I2CLK.6 I2CLK.5 I2CLK.4 I2CLK.3 I2CLK.2 I2CLK.1 I2CLK.0

Mnemonic: I2CLK       Address: BEh 

BIT NAME FUNCTION 

7~ 0 I2CLK The I2C clock rate bits. 

I2C Timer Counter Register  
Bit: 7 6 5 4 3 2 1 0 

 - - - - - ENTI DIV4 TIF 

Mnemonic: I2TIMER      Address: BFh 
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MOV  TA, #AAH 
MOV  TA, #55H 
SETB WDCON.0    ; Reset watchdog timer 
ORL  WDCON, #00110000B ; Select 26 bits watchdog timer 
MOV  TA, #AAH 
MOV  TA, #55H 
ORL  WDCON, #00000010B ; Enable watchdog 

PWM Counter Low Bits Register 
Bit: 7 6 5 4 3 2 1 0 

 PWMP.7 PWMP.6 PWMP.5 PWMP.4 PWMP.3 PWMP.2 PWMP.1 PWMP.0

Mnemonic: PWMPL      Address: D9h 

BIT NAME FUNCTION 

7~0 PWMP.7 ~PWMP.0 PWM Counter Low Bits Register. 

PWM 0 Low Bits Register 
Bit: 7 6 5 4 3 2 1 0 

 PWM0.7 PWM0.6 PWM0.5 PWM0.4 PWM0.3 PWM0.2 PWM0.1 PWM0.0

Mnemonic: PWM0L      Address: DAh 

BIT NAME FUNCTION 

7~0 PWM0.7 ~PWM0.0 PWM 0 Low Bits Register. 

PWM 1 Low Bits Register 
Bit: 7 6 5 4 3 2 1 0 

 PWM1.7 PWM1.6 PWM1.5 PWM1.4 PWM1.3 PWM1.2 PWM1.1 PWM1.0

Mnemonic: PWM1l      Address: DBh 

BIT NAME FUNCTION 

7~0 PWM1.7 ~PWM1.0 PWM 1 Low Bits Register. 

PWM Control Register 1 
Bit: 7 6 5 4 3 2 1 0 

 PWMRUN Load CF CLRPWM PWM3I PWM2I PWM1I PWM0I

Mnemonic: PWMCON1     Address: DCh 
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BIT NAME FUNCTION 

7 BKCH See the below table, when BKEN is set. 

6 BKPS 
0: Brake is asserted if P0.2 is low. 
1: Brake is asserted if P0.2 is high 

5 BPEN See the below table, when BKEN is set. 

4 BKEN 
0: The Brake is never asserted. 
1: The Brake is enabled, and see the below table. 

   

3 PWM3B 
0: The PWM3 output is low, when Brake is asserted. 
1: The PWM3 output is high, when Brake is asserted. 

2 PWM2B 
0: The PWM2 output is low, when Brake is asserted. 
1: The PWM2 output is high, when Brake is asserted. 

1 PWM1B 
0: The PWM1 output is low, when Brake is asserted. 
1: The PWM1 output is high, when Brake is asserted. 

0 PWM0B 
0: The PWM0 output is low, when Brake is asserted. 
1: The PWM0 output is high, when Brake is asserted. 

Brake Condition Table 
BPEN BKCH BRAKE CONDITION 

0 0 Brake On, software brake by BKEN. 

0 1 
On, when PWM is not running(PWMRUN=0), the PWM output condition is follow 
PWMnB setting. 
Off, when PWM is running(PWMRUN=1). 

1 0 Brake On, when Brake Pin asserted, no PWM output, the bit of PWMRUN will be 
cleared and BKF flag will be set. 

1 1 No any active. 

ACCUMULATOR 
Bit: 7 6 5 4 3 2 1 0 

 ACC.7 ACC.6 ACC.5 ACC.4 ACC.3 ACC.2 ACC.1 ACC.0 

Mnemonic: ACC     Address: E0h 

ACC.7-0: The A (or ACC) register is the standard 8052 accumulator. 

ADC CONTROL REGISTER  
Bit: 7 6 5 4 3 2 1 0 

 ADC.1 ADC.0 ADCEX ADCI ADCS RCCLK AADR1 AADR0

Mnemonic: ADCCON       Address: E1h 
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Interrupt Enable Register 1  
Bit: 7 6 5 4 3 2 1 0 

 - - EPWM EWDI EC2 EC1 EKB EI2 

Mnemonic: IE1       Address: E8h 

BIT NAME FUNCTION 

7 - Reserved. 
6 - Reserved. 
5 EPWM 0: Disable PWM Interrupt when external brake pin was brake. 

1: Enable PWM Interrupt when external brake pin was brake. 
4 EWDI 0: Disable Watchdog Timer Interrupt. 

1: Enable Watchdog Timer Interrupt. 
3 EC2 0: Disable Comparator 2 Interrupt. 

1: Enable Comparator 2 Interrupt. 
2 EC1 0: Disable Comparator 1 Interrupt. 

1: Enable Comparator 1 Interrupt. 
1 EKB 0: Disable Keypad Interrupt. 

1: Enable Keypad Interrupt. 
0 EI2 0: Disable I2C Interrupt. 

1: Enable I2C Interrupt. 

B REGISTER 
Bit: 7 6 5 4 3 2 1 0 

 B.7 B.6 B.5 B.4 B.3 B.2 B.1 B.0 

Mnemonic: B      Address: F0h 

B.7-0: The B register is the standard 8052 register that serves as a second accumulator. 

Port 0 Digital Input Disable 
Bit: 7 6 5 4 3 2 1 0 

 P0ID.7 P0ID.6 P0ID.5 P0ID.4 P0ID.3 P0ID.2 P0ID.1 P0ID.0 

Mnemonic: P0ID     Address: F6h 

BIT NAME FUNCTION 

7~0 P0ID.7 ~P0ID.0 
Enable/Disable Port 0 digital inputs. 
0: Enable Port 0 digital inputs. 
1: Disable Port 0 digital inputs. 
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12.2 Priority Level Structure 
There are four priority levels for the interrupts, highest, high, low and lowest. The interrupt sources 
can be individually set to either high or low levels. Naturally, a higher priority interrupt cannot be 
interrupted by a lower priority interrupt. However there exists a pre-defined hierarchy amongst the 
interrupts themselves. This hierarchy comes into play when the interrupt controller has to resolve 
simultaneous requests having the same priority level. This hierarchy is defined as shown below; the 
interrupts are numbered starting from the highest priority to the lowest. 
 

Priority structure of interrupts 

SOURCE FLAG PRIORITY LEVEL 

External Interrupt 0 IE0 1(highest) 

Brownout Detect BOF 2 

Watchdog Timer WDIF 3 

Timer 0 Overflow TF0 4 

I2C Interrupt SI 5 

ADC Interrupt ADCI 6 

External Interrupt 1 IE1 7 

KBI Interrupt KBF 8 

Comparator 1 Interrupt CMF1 9 

Timer 1 Overflow TF1 10 

Comparator 2 Interrupt CMF2 11 

Serial Port RI + TI 12 

PWM  BKF 13 (lowest) 

 
The interrupt flags are sampled every machine cycle. In the same machine cycle, the sampled 
interrupts are polled and their priority is resolved. If certain conditions are met then the hardware will 
execute an internally generated LCALL instruction which will vector the process to the appropriate 
interrupt vector address. The conditions for generating the LCALL are 
1. An interrupt of equal or higher priority is not currently being serviced. 
2. The current polling cycle is the last machine cycle of the instruction currently being execute. 
3. The current instruction does not involve a write to IE, IE1, IP0, IP0H, IP1 or IPH1 registers and is 
not a RETI. 
 
If any of these conditions are not met, then the LCALL will not be generated. The polling cycle is 
repeated every machine cycle, with the interrupts sampled in the same machine cycle. If an interrupt 
flag is active in one cycle but not responded to, and is not active when the above conditions are met, 
the denied interrupt will not be serviced. This means that active interrupts are not remembered; every 
polling cycle is new. 
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and either GATE = 0 or INTx  = 1. When TC/  is set to 0, then it will count clock cycles, and if TC/  is 
set to 1, then it will count 1 to 0 transitions on T0 (P1.2) for timer 0 and T1 (P0.7) for timer 1. When the 
13-bit count reaches 1FFFh the next count will cause it to roll-over to 0000h. The timer overflow flag 
TFx of the relevant timer is set and if enabled an interrupts will occur.  

Fcpu

1/12
0

1
0 4 7

0 7 TFx
TH0

(TH1)

TL0
(TL1)

Timer 0/1 Mode 0

Interrupt

T0OE

T0=P1.2

(C/T=TMOD.6)
C/T=TMOD.2

GATE=TMOD.3
(GATE=TMOD.7)

INT0=P1.3
(INT1=P1.4)

T1=(P0.7)

P1.2
(P0.7)

TF0
(TF1)

TR0=TCON.4
TR1=TCON.6

(T1OE)

1/4

T0M=CKCON.3
(T1M=CKCON.4)

0

1

Timer /Counter Mode 0 

13.4 MODE 1 
Mode 1 is similar to Mode 0 except that the counting register forms a 16-bit counter, rather than a 13-
bit counter. This means that all the bits of THx and TLx are used. Roll-over occurs when the timer 
moves from a count of FFFFh to 0000h. The timer overflow flag TFx of the relevant timer is set and if 
enabled an interrupt will occur. The selection of the time-base in the timer mode is similar to that in 
Mode 0. The gate function operates similarly to that in Mode 0. 

Fcpu
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0

1
0 4 7

0 7 TFx
TH0

(TH1)

TL0
(TL1)

Timer 0/1 Mode 1

Interrupt

T0OE
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(C/T=TMOD.6)
C/T=TMOD.2

GATE=TMOD.3
(GATE=TMOD.7)

INT0=P1.3
(INT1=P1.4)

T1=(P0.7)

P1.2
(P0.7)

TF0
(TF1)

TR0=TCON.4
TR1=TCON.6

(T1OE)

1/4

0

1

T0M=CKCON.3
(T1M=CKCON.4)

Timer/Counter Mode 1 
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14. NVM MEMORY 
The W79E82X series have NVM data memory of 256/128 bytes for customer’s data store used. The 
NVM data memory has four/two pages area and each page has 64 bytes as below figure. The Page 
0 address is from FC00h ~ FC3Fh, Page 1 address is from FC40h ~ FC7Fh, Page 2 address is from 
FC80h ~ FCBFh, and Page 3 address is from FCC0h ~ FCFFh.  
 
The NVM memory can be read/write by customer program to access. Read NVM data is by MOVC 
A,@A+DPTR instruction, and write data is by SFR of NVMADDR, NVMDAT and NVMCON. Before 
write data to NVM memory, the page must be erased by set page address which low byte address of 
On-Chip Code Memory space will decode and enable page(n) on NVMADDR, then set EER of 
NVMCON.7 will automatically hold fetch program code and PC Counter, and execute page erase. 
After finished, this bit will be cleared by hardware. The erase time is ~ 5ms.  
 
By write data to NVM memory, user must set address and data to NVMADDR and NVMDAT, 
therefore set EWR of NVMCON.6 to write data, then uC will hold program code and PC Counter, then 
write data to mapping address, after finished, this bit will be cleared by hardware, the uC will continue 
execute next instruction. The program time is ~50us. 

On-Chip Code Memory Space

0000H

16K/8K Bytes
On-Chip

Code Memory

Unused
Code Memory

Unused
Code Memory

CONFIG 1

3FFFH/1FFFH
4000H/2000H

FFFFH

Page 0
64 bytes

Page 1
64 bytes

Page 2
64 bytes

Page 3
64 bytes

FC00H

FC3FH
FC40H

FC7FH
FC80H

FCBFH
FCC0H

FCFFH

NVM Data Memory Area

FC00H

CONFIG 2

FCFFH 256 Bytes
NVM

Data Memory
FBFFH

W79E825/W79E824 Memory Map
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On-Chip Code Memory Space

0000H

4K/2K/1K 
Bytes

On-Chip
Code Memory

Unused
Code Memory

Unused
Code Memory

0FFFH/07FFH/03FFH
1000H/0800H/0400H

FFFFH

Page 0
64 bytes

Page 1
64 bytes

FC00H

FC3FH
FC40H

FC7FH

NVM Data Memory area

FC00H

FC7FH 128 Bytes
NVM

Data Memory

CONFIG 1
CONFIG 2

W79E823/W79E822/W79E821 Memory Map
 

 

BIT NAME FUNCTION 

7~0 
NVMADDR.7 

~ 
NVMADDR.0 

The NVM address: 
The register is indicated NVM data memory of low byte address on On-Chip 
code memory space. 

Mnemonic: NVMADDR      Address: C6h 
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15.2 CLOCK CONTROL of Watchdog 
WD1, WD0: WDCON.5, WDCON.4 - Watchdog Timer Mode select bits. These two bits select the 
time-out interval for the watchdog timer. The reset time is 512 clocks longer than the interrupt time-out 
value. 
The default Watchdog time-out is 217 clocks, which is the shortest time-out period. The EWRST, WDIF 
and WDCLR bits are protected by the Timed Access procedure. This prevents software from 
accidentally enabling or disabling the watchdog timer. More importantly, it makes it highly improbable 
that errant code can enable or disable the Watchdog Timer. 
The security bit WDTE is located at bit 7 of CONFIG register. This bit is user to configure the clock 
source of watchdog timer either it is from the internal RC or from the uC clock.  
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Serial Ports Modes 

SM0 SM1 MODE TYPE BAUD CLOCK FRAME
SIZE 

START
BIT 

STOP 
BIT 

9TH BIT 
FUNCTION

0 0 0 Synch. 4 or 12 TCLKS 8 bits No No None 

0 1 1 Asynch. Timer 1 or 2 10 bits 1 1 None 

1 0 2 Asynch. 32 or 64 TCLKS 11 bits 1 1 0, 1 

1 1 3 Asynch. Timer 1 or 2 11 bits 1 1 0, 1 

16.5 Framing Error Detection 
A Frame Error occurs when a valid stop bit is not detected. This could indicate incorrect serial data 
communication. Typically the frame error is due to noise and contention on the serial communication 
line. The W79E82X series have the facility to detect such framing errors and set a flag which can be 
checked by software. 
 
The Frame Error FE bit is located in SCON.7. This bit is normally used as SM0 in the standard 8051 
family. However, in the W79E82X series it serves a dual function and is called SM0/FE. There are 
actually two separate flags, one for SM0 and the other for FE. The flag that is actually accessed as 
SCON.7 is determined by SMOD0 (PCON.6) bit. When SMOD0 is set to 1, then the FE flag is 
indicated in SM0/FE. When SMOD0 is set to 0, then the SM0 flag is indicated in SM0/FE. 
 
The FE bit is set to 1 by hardware but must be cleared by software. Note that SMOD0 must be 1 while 
reading or writing to FE. If FE is set, then any following frames received without any error will not clear 
the FE flag. The clearing has to be done by software. 

16.6 Multiprocessor Communications 
Multiprocessor communications makes use of the 9th data bit in modes 2 and 3. In the W79E82X 
series, the RI flag is set only if the received byte corresponds to the Given or Broadcast address. This 
hardware feature eliminates the software overhead required in checking every received address, and 
greatly simplifies the software programmer task. 
 
In the multiprocessor communication mode, the address bytes are distinguished from the data bytes 
by transmitting the address with the 9th bit set high. When the master processor wants to transmit a 
block of data to one of the slaves, it first sends out the address of the targeted slave (or slaves). All 
the slave processors should have their SM2 bit set high when waiting for an address byte. This 
ensures that they will be interrupted only by the reception of a address byte. The Automatic address 
recognition feature ensures that only the addressed slave will be interrupted. The address comparison 
is done in hardware not software. 
 
The addressed slave clears the SM2 bit, thereby clearing the way to receive data bytes. With SM2 = 
0, the slave will be interrupted on the reception of every single complete frame of data. The 
unaddressed slaves will be unaffected, as they will be still waiting for their address. In Mode 1, the 9th 
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bit is the stop bit, which is 1 in case of a valid frame. If SM2 is 1, then RI is set only if a valid frame is 
received and the received byte matches the Given or Broadcast address. 
 
The Master processor can selectively communicate with groups of slaves by using the Given Address. 
All the slaves can be addressed together using the Broadcast Address. The addresses for each slave 
are defined by the SADDR and SADEN SFRs. The slave address is an 8-bit value specified in the 
SADDR SFR. The SADEN SFR is actually a mask for the byte value in SADDR. If a bit position in 
SADEN is 0, then the corresponding bit position in SADDR is don't care. Only those bit positions in 
SADDR whose corresponding bits in SADEN are 1 are used to obtain the Given Address. This gives 
the user flexibility to address multiple slaves without changing the slave address in SADDR. 
 
The following example shows how the user can define the Given Address to address different slaves. 
Slave 1: 
 SADDR 1010 0100 
 SADEN 1111 1010 
 Given 1010 0x0x 
Slave 2: 
 SADDR 1010 0111 
 SADEN 1111 1001 
 Given 1010 0xx1 
 
The Given address for slave 1 and 2 differ in the LSB. For slave 1, it is a don't care, while for slave 2 it 
is 1. Thus to communicate only with slave 1, the master must send an address with LSB = 0 (1010 
0000). Similarly the bit 1 position is 0 for slave 1 and don't care for slave 2. Hence to communicate 
only with slave 2 the master has to transmit an address with bit 1 = 1 (1010 0011). If the master 
wishes to communicate with both slaves simultaneously, then the address must have bit 0 = 1 and bit 
1 = 0. The bit 3 position is don't care for both the slaves. This allows two different addresses to select 
both slaves (1010 0001 and 1010 0101). 
 
The master can communicate with all the slaves simultaneously with the Broadcast Address. This 
address is formed from the logical OR of the SADDR and SADEN SFRs. The zeros in the result are 
defined as don't cares In most cases the Broadcast Address is FFh. In the previous case, the 
Broadcast Address is (1111111X) for slave 1 and (11111111) for slave 2. 
 
The SADDR and SADEN SFRs are located at address A9h and B9h respectively. On reset, these two 
SFRs are initialized to 00h. This results in Given Address and Broadcast Address being set as XXXX 
XXXX(i.e. all bits don't care). This effectively removes the multiprocessor communications feature, 
since any selectivity is disabled. 
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The all PWM control registers are PWMCON1, PWMCON2, and PWMCON3 register, and function 
description as below.  
 

PWM Counter Low Bits Register     PWMPL(D9H) 

BIT NAME FUNCTION 

7~0 PWMP.7 ~PWMP.0 PWM Counter low bit 7~0 register 

 

PWM Counter High Bits Register     PWMPH(D1H) 

BIT NAME FUNCTION 

7~2 - Reserved 

1~0 PWMP.9 ~PWMP.8 PWM Counter high bit 9~8 register 

 

PWM 0 Low Bits Register      PWM0L(DAH) 

BIT NAME FUNCTION 

7~0 PWM0.7 ~PWM0.0 PWM 0 low bit 7~0 register 

 

PWM 1 Low Bits Register      PWM1L(DBH) 

BIT NAME FUNCTION 

7~0 PWM1.7 ~PWM1.0 PWM 1 low bit 7~0 register 

 

PWM 2 Low Bits Register      PWM2L(DDH) 

BIT NAME FUNCTION 

7~0 PWM2.7 ~PWM2.0 PWM 2 low bit 7~0 register 

 

PWM 3 Low Bits Register      PWM3L(DEH) 

BIT NAME FUNCTION 

7~0 PWM3.7 ~PWM3.0 PWM3 low bit 7~0 register 
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When GC bit is set, the I2C is in Slave mode, it can be received the general call address by 00H 
after Master send general call address to I2C bus, then it will follow status of GC mode. If it is 
in Master mode, the AA bit must be cleared when it will send general call address of 00H to I2C 
bus. 
 

Bit: 7 6 5 4 3 2 1 0 
 I2ADDR.7 I2ADDR.6 I2ADDR.5 I2ADDR.4 I2ADDR.3 I2ADDR.2 I2ADDR.1 GC

Mnemonic: I2ADDR       Address: C1h 

25.2.2 The Data Register, I2DAT 
This register contains a byte of serial data to be transmitted or a byte which has just been received. 
The CPU can read from or write to this 8-bit directly addressable SFR while it is not in the process of 
shifting a byte. This occurs when SIO1 is in a defined state and the serial interrupt flag (SI) is set. Data 
in I2DAT remains stable as long as SI bit is set. While data is being shifted out, data on the bus is 
simultaneously being shifted in; I2DAT always contains the last data byte present on the bus. Thus, in 
the event of lost arbitration, the transition from master transmitter to slave receiver is made with the 
correct data in I2DAT. 
 

Bit: 7 6 5 4 3 2 1 0 
 I2DAT.7 I2DAT.6 I2DAT.5 I2DAT.4 I2DAT.3 I2DAT.2 I2DAT.1 I2DAT.0

Mnemonic: I2DAT       Address: BCh 

I2DAT and the acknowledge bit form a 9-bit shift register, the acknowledge bit is controlled by the 
SIO1 hardware and cannot be accessed by the CPU. Serial data is shifted through the acknowledge 
bit into I2DAT on the rising edges of serial clock pulses on the SCL line. When a byte has been shifted 
into I2DAT, the serial data is available in I2DAT, and the acknowledge bit (ACK or NACK) is returned 
by the control logic during the ninth clock pulse. Serial data is shifted out from I2DAT on the falling 
edges of SCL clock pulses, and is shifted into I2DAT on the rising edges of SCL clock pulses. 

25.2.3 The Control Register, I2CON 
The CPU can read from and write to this 8-bit, directly addressable SFR. Two bits are affected by the 
SIO1 hardware: the SI bit is set when a serial interrupt is requested, and the STO bit is cleared when 
a STOP condition is present on the bus. The STO bit is also cleared when ENS1 = "0". 
 

Bit: 7 6 5 4 3 2 1 0 
 - ENS1 STA STO SI AA - - 

Mnemonic: I2CON       Address: C0 
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Master Receiver Mode 
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29. DC ELECTRICAL CHARACTERISTICS 
(TA = -40~85°C, unless otherwise specified.) 

SPECIFICATION 
PARAMETER SYMBOL

MIN. TYP. MAX. UNIT
TEST CONDITIONS 

Operating Voltage VDD 2.7  5.5 V 

VDD=4.5V ~ 5.5V @ 
20MHz 

VDD=2.7V ~ 5.5V @ 
12MHz 

IDD  18 25 mA No load, RST = VSS,VDD= 
5.0V @ 20MHz 

Operating Current 
  6 8 mA No load, RST = VSS, 

VDD= 3.0V @ 12MHz 

IIDLE  11.5 15 mA 
No load, VDD = 5.5V 

@ 20MHz 
Idle Current 

  5 6.5 mA 
No load, VDD = 3.0V 

@ 12MHz 

IPWDN  1 10 µA 
No load, VDD = 5.5V 

@ Disable BOV function 
Power Down Current 

  1 10 uA 
No load, VDD = 3.0V 

@ Disable BOV function 

Input Current P0, P1, P2 IIN1 -50 - +10 µA VDD = 5.5V, 0<VIN<VDD 

Input Current RST[*1] IIN2 -55 -45 -30 µA VDD = 5.5V, VIN=0.45V 

Input Leakage Current P0, P1, 
P2 (Open Drain) ILK -10 - +10 µA VDD = 5.5V, 0<VIN<VDD 

Logic 1 to 0 Transition Current 
P0, P1, P2 ITL

[*3] -500 - -200 µA VDD = 5.5V, VIN<2.0V 

VIL1 0 - 0.8 V VDD = 4.5V Input Low Voltage P0, P1, P2  

(TTL input)  0 - 0.6 V VDD = 3.0V 

0 - 0.8 V VDD = 4.5V 
Input Low Voltage XTAL1[*2] VIL3 

0 - 0.4 V VDD = 3.0V 

3.5 - VDD +0.2 V VDD = 5.5V 
Input High Voltage XTAL1[*2] VIH3 

2.4 - VDD +0.2 V VDD = 3.0V 

VIH1 2.4 - VDD +0.2 V VDD = 5.5V Input High Voltage P0, P1, P2 
(TTL input)  2.0 - VDD +0.2 V VDD = 3.0V 

Negative going threshold 

(Schmitt input) 
VILS -0.5 - 0.3VDD V  

Positive going threshold 

(Schmitt input) 
VIHS 0.7VDD - VDD+0.5 V  


