
Nuvoton Technology Corporation - W79E4051RAKG Datasheet

Welcome to E-XFL.COM

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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2 FEATURES 
• Fully static design 8-bit Turbo 51 CMOS microcontroller up to 24MHz 
• Single power: 2.4~5.5V Up to 12MHz, 4.5~5.5V up to 24MHz 
• Flexible CPU clock source configurable by config bit and software: 

- High speed external oscillator: upto 24MHz Crystal and resonator (enabled by config bit). 

- Internal RC oscillator: 22.1184/11.0592MHz with ±2% accuracy (selectable by config bit), at 
5.0 voltage and 25℃condition, for W79E2051R and W79E4051R 

• Instruction-set compatible with MCS-51 
• 4K/2K bytes of Program Flash EPROM, with ICP and external writer programmable mode. 
• 256 bytes of on-chip RAM 
• W79E4051/2051 supports 128 bytes Data Flash EPROM for customer data storage used and 10K 

writer cycles. 

- 8 pages. Page size is 16 bytes. 

- Data Flash program/erase VDD=3.0V to 5.5V 
• One 8-bit bi-directional port(Port1), one 7-bit bi-directional port(Port3) and one 2-bit bi-

directional port(P2.0 and P2.1 shared with XT1 and XT2 pins) 
• I/O capable of driving LED max. 20mA per pin, max to 80mA for total pins. 
• Two 16-bit timer/counters 
• 9 Interrupt source with four levels of priority 
• One enhanced full duplex serial port with framing error detection and automatic address 

recognition 
• One channel 10-bit PWM output 
• One analog Comparator 
• Built-in Power Management 

- Power on reset flag 

- Brownout voltage detect/reset 
• Operating Temperature: -40~85℃ 
• Packages: 

- Lead Free (RoHS) PDIP 20:  W79E4051AKG 

- Lead Free (RoHS) SOP 20:  W79E4051ASG 

- Lead Free (RoHS) SSOP 20:  W79E4051ARG 

- Lead Free (RoHS) PDIP 20:  W79E2051AKG 

- Lead Free (RoHS) SOP 20:  W79E2051ASG 

- Lead Free (RoHS) SSOP 20:  W79E2051ARG 

- Lead Free (RoHS) PDIP 20:  W79E4051RAKG 

- Lead Free (RoHS) SOP 20:  W79E4051RASG 

- Lead Free (RoHS) SSOP 20:  W79E4051RARG 
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3 PARTS INFORMATION LIST 
3.1 Lead Free (RoHS) Parts information list 
Table 3-1: Lead Free (RoHS) Parts information list 

PART NO. 
PROGRAM 

FLASH 
EPROM 

RAM 
DATA 
FLASH 
EPROM 

INTERNAL RC 
OSCILLATOR 
ACCURACY1 

PACKAGE 

W79E4051AKG 4KB 256B 128B 22MHz ± 25% PDIP-20 Pin 

W79E4051ASG 4KB 256B 128B 22MHz ± 25% SOP-20 Pin 

W79E4051ARG 4KB 256B 128B 22MHz ± 25% SSOP-20 Pin 

W79E2051AKG 2KB 256B 128B 22MHz ± 25% PDIP-20 Pin 

W79E2051ASG 2KB 256B 128B 22MHz ± 25% SOP-20 Pin 

W79E2051ARG 2KB 256B 128B 22MHz ± 25% SSOP-20 Pin 

W79E4051RAKG 4KB 256B 128B 22.1184MHz ± 2% PDIP-20 Pin 

W79E4051RASG 4KB 256B 128B 22.1184MHz ± 2% SOP-20 Pin 

W79E4051RARG 4KB 256B 128B 22.1184MHz ± 2% SSOP-20 Pin 

W79E2051RAKG 2KB 256B 128B 22.1184MHz ± 2% PDIP-20 Pin 

W79E2051RASG 2KB 256B 128B 22.1184MHz ± 2% SOP-20 Pin 

W79E2051RARG 2KB 256B 128B 22.1184MHz ± 2% SSOP-20 Pin 

Note:  
1. Factory calibration condition: VDD=5.0V, TA = 25°C 
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4 PIN CONFIGURATION 

VCC

P1.7

P1.6

P1.5

P1.4

P1.3

P1.2

P1.1/AN1-

P1.0/AN0+

P3.7

1

2

3

4

5

6

7

8

9

10

MODE/RST

RXD/P3.0

TXD/P3.1

XTAL2/P2.0

XTAL1/P2.1

INT0/P3.2

INT1/P3.3

T0/P3.4

PWM0/T1/P3.5

GND

20

19

18

17

16

15

14

13

10

11

20 PIN
DIP/SOP

 
Table 4-1: Pin Configuration 
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7.3 Scratch-pad RAM and Register Map 
As mentioned before the W79E4051/2051 series have separate Program and Data Memory areas. 
The on-chip 256 bytes scratch pad RAM is built in W79E4051/2051. There are also several Special 
Function Registers (SFRs) which can be accessed by software. The SFRs can be accessed only by 
direct addressing, while the on-chip RAM can be accessed by either direct or indirect addressing.  
 

Indirect
RAM

Addressing

Direct 
&

Indirect
RAM

Addressing

SFR
Direct

Addressing
Only

00H

7FH
80H

FFH

256 bytes RAM and SFR Data Memory Space
 

Table 7-2 W79E4051/2051 256 bytes RAM and SFR memory map 

Since the scratch-pad RAM is 256 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 illustrated in next figure. 
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4 M0 Timer 1 mode select bit 0. See table below. 
3 GATE Gating control: When this bit is set, Timer/counter 0 is enabled only while the 0INT  

pin is high and the TR0 control bit is set. When cleared, the 0INT  pin has no 
effect, and Timer 0 is enabled whenever TR0 control bit is set. 

2 TC/  
Timer or Counter Select: When clear, Timer 0 is incremented by the internal clock. 
When set, the timer counts falling edges on the T0 pin. 

1 M1 Timer 0 mode select bit 1. See table below. 
0 M0 Timer 0 mode select bit 0. See table below. 

M1, M0: Mode Select bits: 
M1 M0 MODE 

0 0 Mode 0: 8-bit timer/counter TLx serves as 5-bit pre-scale. 

0 1 Mode 1: 16-bit timer/counter, no pre-scale. 

1 0 Mode 2: 8-bit timer/counter with auto-reload from THx. 

1 1 Mode 3: (Timer 0) TL0 is an 8-bit timer/counter controlled by the standard Timer0 
control bits. TH0 is an 8-bit timer only controlled by Timer1 control bits. (Timer 1) 
Timer/Counter 1 is stopped. 

 
TIMER 0 LSB 

Bit: 7 6 5 4 3 2 1 0 

 TL0.7 TL0.6 TL0.5 TL0.4 TL0.3 TL0.2 TL0.1 TL0.0 

Mnemonic: TL0 Address: 8Ah 

BIT NAME FUNCTION 
7-0 TL0.[7:0] Timer 0 LSB. 

 
TIMER 1 LSB 

Bit: 7 6 5 4 3 2 1 0 

 TL1.7 TL1.6 TL1.5 TL1.4 TL1.3 TL1.2 TL1.1 TL1.0 

Mnemonic: TL1 Address: 8Bh 

BIT NAME FUNCTION 
7-0 TL1.[7:0] Timer 1 LSB. 

 
TIMER 0 MSB 

Bit: 7 6 5 4 3 2 1 0 

 TH0.7 TH0.6 TH0.5 TH0.4 TH0.3 TH0.2 TH0.1 TH0.0 

Mnemonic: TH0 Address: 8Ch 

BIT NAME FUNCTION 
7-0 TH0.[7:0] Timer 0 MSB. 
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1 1 Brownout voltage is 4.5V 

All the bits in this SFR have unrestricted read access. SRST require Timed Access procedure to write. 
The remaining bits have unrestricted write accesses. Please refer TA register description.  
 
AUX FUNCTION REGISTER 2 

Bit: 7 6 5 4 3 2 1 0 

 - - - - - - - DPS 

Mnemonic: AUXR2 Address: A3h 

BIT NAME FUNCTION 
7-1 - Reserved 

0 DPS 
Dual Data Pointer Select 
0: To select DPTR of standard 8051. 
1: To select DPTR1 

 
INTERRUPT ENABLE 

Bit: 7 6 5 4 3 2 1 0 

 EA EC - ES ET1 EX1 ET0 EX0 

Mnemonic: IE  Address: A8h 

BIT NAME FUNCTION 
7 EA Global enable. Enable/Disable all interrupts. 
6 EC Enable analog comparator interrupt. 
5 - Reserved. 
4 ES Enable Serial Port 0 interrupt. 
3 ET1 Enable Timer 1 interrupt. 
2 EX1 Enable external interrupt 1. 
1 ET0 Enable Timer 0 interrupt. 
0 EX0 Enable external interrupt 0. 

 
SLAVE ADDRESS 

Bit: 7 6 5 4 3 2 1 0 

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

Mnemonic: SADDR  Address: A9h 

BIT NAME FUNCTION 
7~0 SADDR The SADDR should be programmed to the given or broadcast address for serial 

port to which the slave processor is designated. 

 
PORT 3 

Bit: 7 6 5 4 3 2 1 0 
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Op-code HEX Code Bytes W79E4051
/2051 
series 
Machine 
Cycle 

W79E4051
/2051 
series 
Clock 
cycles 

8032 
Clock 
cycles 

W79E4051/205
1 series vs. 
8032 Speed 
Ratio 

ADDC A, @R1 37 1 1 4 12 3 

ADDC A, direct 35 2 2 8 12 1.5 

ADDC A, #data 34 2 2 8 12 1.5 

SUBB A, R0 98 1 1 4 12 3 

SUBB A, R1 99 1 1 4 12 3 

SUBB A, R2 9A 1 1 4 12 3 

SUBB A, R3 9B 1 1 4 12 3 

SUBB A, R4 9C 1 1 4 12 3 

SUBB A, R5 9D 1 1 4 12 3 

SUBB A, R6 9E 1 1 4 12 3 

SUBB A, R7 9F 1 1 4 12 3 

SUBB A, @R0 96 1 1 4 12 3 

SUBB A, @R1 97 1 1 4 12 3 

SUBB A, direct 95 2 2 8 12 1.5 

SUBB A, #data 94 2 2 8 12 1.5 

INC A 04 1 1 4 12 3 

INC R0 08 1 1 4 12 3 

INC R1 09 1 1 4 12 3 

INC R2 0A 1 1 4 12 3 

INC R3 0B 1 1 4 12 3 

INC R4 0C 1 1 4 12 3 

INC R5 0D 1 1 4 12 3 

INC R6 0E 1 1 4 12 3 

INC R7 0F 1 1 4 12 3 

INC @R0 06 1 1 4 12 3 

INC @R1 07 1 1 4 12 3 

INC direct 05 2 2 8 12 1.5 

INC DPTR A3 1 2 8 24 3 

DEC A 14 1 1 4 12 3 

DEC R0 18 1 1 4 12 3 

DEC R1 19 1 1 4 12 3 

DEC R2 1A 1 1 4 12 3 

DEC R3 1B 1 1 4 12 3 

DEC R4 1C 1 1 4 12 3 
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10 POWER MANAGEMENT 
The W79E4051/2051 series has several features that help the user to control the power consumption 
of the device. These modes are discussed in the next two sections.  

10.1 Idle Mode 
The user can put the device into idle mode by writing 1 to the bit PCON.0. The instruction that sets the 
idle bit is the last instruction that will be executed before the device goes into Idle Mode. In the Idle 
mode, the clock to the CPU is halted, but not to the Interrupt, Timer, Watchdog timer, PWM, Analog 
Comparator(CIPE=1) and Serial port blocks. This forces the CPU state to be frozen; the Program 
counter, the Stack Pointer, the Program Status Word, the Accumulator and the other registers hold 
their contents. The port pins hold the logical states they had at the time Idle was activated. The Idle 
mode can be terminated in two ways. Since the interrupt controller is still active, the activation of any 
enabled interrupt can wake up the processor. This will automatically clear the Idle bit, terminate the 
Idle mode, and the Interrupt Service Routine (ISR) will be executed. After the ISR, execution of the 
program will continue from the instruction which put the device into Idle Mode. 
The Idle mode can also be exited by activating the reset. The device can put into reset either by 
applying a high on the external RST pin, a Power on reset condition or a Watchdog timer reset. The 
external reset pin has to be held high for at least two machine cycles i.e. 8 clock periods to be 
recognized as a valid reset. In the reset condition the program counter is reset to 0000h and all the 
SFRs are set to the reset condition. Since the clock is already running there is no delay and execution 
starts immediately. In the Idle mode, the Watchdog timer continues to run, and if enabled, a time-out 
will cause a watchdog timer interrupt which will wake up the device. The software must reset the 
Watchdog timer in order to preempt the reset which will occur after 512 clock periods of the time-out. 
When the W79E4051/2051 series are exiting from an Idle Mode with a reset, the instruction following 
the one which put the device into Idle Mode is not executed. So there is no danger of unexpected 
writes. 
 
P1.0 and P1.1 should be set to 1 if external pull-ups are applied, or set to 0 if without external pull-ups, 
or configured to quasi I/O mode by setting P1M1 bit0 and bit1 to high. 

10.2 Power Down Mode 
The device can be put into Power Down mode by writing 1 to bit PCON.1. The instruction that does 
this will be the last instruction to be executed before the device goes into Power Down mode. In the 
Power Down mode, all the clocks are stopped and the device comes to a halt. All activity, exception of 
Brownout reset, 1INT , 0INT , watchdog timer(Config0.WDTCK=0) and Analog Comparator(CIPE=1), 
is completely stopped and the power consumption is reduced to the lowest possible value. The port 
pins output the values held by their respective SFRs. 
 
Before CPU enters power-down mode, P1.0 and P1.1 should be set to 1 if external pull-ups are 
applied, or set to 0 if without external pull-ups, or configured to quasi I/O mode by setting P1M1 bit0 
and bit1 to high. 
 
An external reset can be used to exit the Power down state. The high on RST pin terminates the 
Power Down mode, and restarts the clock. The program execution will restart from 0000h. In the 
Power down mode, the clock is stopped, so the Watchdog timer cannot be used to provide the reset to 
exit Power down mode when its clock source is external OSC or crystal. 
 
The sources that can wake up from the power down mode are external interrupts, brownout reset 
(BOR), watchdog timer interrupt (if Config0 bit WDTCK = 0) and Analog Comparator(if SFR bit 
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speed. The reset, when enabled, will occur when 512 clocks after time-out has occurred. 
WD1 WD0 Interrupt 

time-out 
Reset  
time-out 

Number of 
Clocks 

Time 
@ 10 MHz 

0 0 217 217 + 512 131072 13.11 mS 

0 1 220 220 + 512 1048576 104.86 mS 

1 0 223 223 + 512 8388608 838.86 mS 

1 1 226 226 + 512 67108864 6710.89 mS 

Table 15-1: Time-out values for the Watchdog Timer 
 

The Watchdog Timer will be disabled by a power-on/fail reset. The Watchdog Timer reset does not 
disable the Watchdog Timer, but will restart it. In general, software should restart the timer to put it into 
a known state. The control bits that support the Watchdog Timer are discussed below. 
 

15.1 WATCHDOG CONTROL 
WDIF: WDCON.3 - Watchdog Timer Interrupt flag. This bit is set whenever the time-out occurs in the 
Watchdog Timer. If the Watchdog interrupt is enabled (EIE.4), then an interrupt will occur (if the global 
interrupt enable is set and other interrupt requirements are met). Software or any reset can clear this 
bit. 
WTRF: WDCON.2 - Watchdog Timer Reset flag. This bit is set whenever a watchdog reset occurs. 
This bit is useful for determined the cause of a reset. Software must read it, and clear it manually. A 
Power-fail reset will clear this bit. If EWRST = 0, then this bit will not be affected by the Watchdog 
Timer. 
EWRST: WDCON.1 - Enable Watchdog Timer Reset. This bit when set to 1 will enable the Watchdog 
Timer reset function. Setting this bit to 0 will disable the Watchdog Timer reset function, but will leave 
the timer running. 
WDCLR: WDCON.0 - Reset Watchdog Timer. This bit is used to clear the Watchdog Timer and to 
restart it. This bit is self-clearing, so after the software writes 1 to it the hardware will automatically 
clear it. If the Watchdog Timer reset is enabled, then the WDCLR has to be set by the user within 512 
clocks of the time-out. If this is not done then a Watchdog Timer reset will occur. 
 

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 WDRUN, WD1, 
WD0, 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 WDTCK is located at bit 7 of CONFIG register. This bit is used to configure the clock 
source of watchdog timer from either the internal RC or the uC clock. 
When WDTCK bit is cleared and 500KHz clock is used to run the watchdog timer, there is a chance 
that the watchdog timer would hang as the counter does not increment.  This problem arises when the 
watchdog is set to run, (WDCON.7, WDRUN), the WDCLR bit (WDCON.0) is set to clear the 
watchdog timer and the next instruction is to set the PCON register for CPU to go into idle or power-
down state.  The reason this happens because the setting/clearing of WDCLR bit and the watchdog 
counter are running on different clock domains, CPU clock and internal RC clock respectively.  When 
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16 SERIAL PORT (UART) 
The UART in this device is a full duplex port. It provides the user with additional features such as the 
Frame Error Detection and the Automatic Address Recognition. The serial port is capable of 
synchronous as well as asynchronous communication. In Synchronous mode the device generates 
the clock and operates in a half duplex mode. In the asynchronous mode, full duplex operation is 
available. This means that it can simultaneously transmit and receive data. The transmit register and 
the receive buffer are both addressed as SBUF Special Function Register. However any write to 
SBUF will be to the transmit register, while a read from SBUF will be from the receiver buffer register. 
The serial port can operate in four different modes as described below. 

16.1 MODE 0 
This mode provides synchronous communication with external devices. In this mode serial data is 
transmitted and received on the RXD line. TXD is used to transmit the shift clock. The TxD clock is 
provided by the device whether it is transmitting or receiving. This mode is therefore a half duplex 
mode of serial communication. In this mode, 8 bits are transmitted or received per frame. The LSB is 
transmitted/received first. The baud rate is fixed at 1/12 or 1/4 of the oscillator frequency. This Baud 
Rate is determined by the SM2 bit (SCON.5). When this bit is set to 0, then the serial port runs at 1/12 
of the clock. When set to 1, the serial port runs at 1/4 of the clock. This additional facility of 
programmable baud rate in mode 0 is the only difference between the standard 8051 and 
W79E4051/2051. 
 
The functional block diagram is shown below. Data enters and leaves the Serial port on the RxD line. 
The TxD line is used to output the shift clock. The shift clock is used to shift data into and out of this 
device and the device at the other end of the line. Any instruction that causes a write to SBUF will start 
the transmission. The shift clock will be activated and data will be shifted out on the RxD pin till all 8 
bits are transmitted. If SM2 = 1, then the data on RxD will appear 1 clock period before the falling 
edge of shift clock on TxD. The clock on TxD then remains low for 2 clock periods, and then goes high 
again. If SM2 = 0, the data on RxD will appear 3 clock periods before the falling edge of shift clock on 
TxD. The clock on TxD then remains low for 6 clock periods, and then goes high again. This ensures 
that at the receiving end the data on RxD line can either be clocked on the rising edge of the shift 
clock on TxD or latched when the TxD clock is low. 
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18.1 Comparator Interrupt with Debouncing 
The comparator output is sampled at every State 4 (S4) of every machine cycle. The conditions on the 
analog inputs maybe cause the comparator output toggle excessively, especially applying slow 
moving analog inputs. Table 18-2: Comparator Interrupt Mode shows the 8 comparator interrupt 
modes set by CM[2:0] in ACSR(97H). A built-in configurable debouncing timer provides 8 debouncing 
timing controlled by CPCK[2:0] for widely applications. The debouncing timing is shown in Table 18-1. 
If CPU is in normal/Idle mode FDB is from Fosc; if CPU is in power-down mode FDB is from internal RC 
22M/11M Hz oscillator. 
 

CPCK2 CPCK 1 CPCK 0 Debouncing Time 

0 0 0 (3/FDB)*2~(4/FDB)*2 

0 0 1 (3/FDB)*4~(4/FDB)*4 

0 1 0 (3/FDB)*8~(4/FDB)*8 

0 1 1 (3/FDB)*16~(4/FDB)*16 

1 0 0 (3/FDB)*32~(4/FDB)*32 

1 0 1 (3/FDB)*64~(4/FDB)*64 

1 1 0 (3/FDB)*128~(4/FDB)*128 

1 1 1 (3/FDB )*256~(4/FDB)*256 

Table 18-1: Comparator Debouncing Time 

 

CM2 CM1 CM0 Comparator interrupt mode 

0 0 0 Negative (Low) level 

0 0 1 Positive edge 

0 1 0 Toggle with debounce 

0 1 1 Positive edge with debounce 

1 0 0 Negative edge 

1 0 1 Toggle 

1 1 0 Negative edge with debounce 

1 1 1 Positive (High) level 

Table 18-2: Comparator Interrupt Mode 

 
Three debouncing modes are provided to filter out this noise. In debouncing mode when the 
comparator output matches one of three debouncing mode condition, the debouncing timer resets and 
starts up-counting. The end of debouncing triggers the hardware to check if the comparator output 
matches the mode condition or not. If it is compliant with the mode condition the comparator flag CF is 
set by hardware, otherwise CF keeps low. Refer to Figure 18-2. 
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22 POWER MONITORING FUNCTION 
In order to prevent incorrect operation during power up and power drop, the W79E4051/2051 is 
provided a power monitor function, Brownout Detect. 

22.1 Brownout Detect and Reset 
The W79E4051/2051 has an on-chip Brown-out Detection circuit for monitoring the VDD level during 
operation by comparing it to a programmable brownout trigger level. There are 4 brownout trigger 
levels available for wider voltage applications. The 4 nominal levels are 2.4V, 2.7V, 3.8V and 4.5V 
(programmable through BOV.1-0 bits). When VDD drops to the selected brownout trigger level (VBOR), 
the brownout detection logics will either reset the CPU until the VDD voltage raises above VBOR or 
requests a brownout interrupt at the moment that VDD falls and raises through VBOR. The brownout 
detection circuits also provides a low power brownout detection mode for power saving. When 
LPBOV=1, the brownout detection repeatedly senses the voltage for 64/fBRC then turn off detector for 
960/ fBRC  if VDD voltage still below brownout trigger level. fBRC, the frequency of built-in RC oscillator, is 
approximately 100K* VDD HZ ±50%. The relative control bits are located in SFR AUXR1 @A2h. The 
Brownout Detect block is shown in Figure 22-1. 
 

Brownout
Detect
Circuit

0

1
BOF

To Reset

To Brownout interrupt

BOV[1:0]

BOD

LPBOV

BOI

BOS

 

Figure 22-1: Brown-out Detect Block 
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VBOR+
VBOR -

VDD

BOI=0 to select
Brown-out Reset

Set by Hardware

Clear by Software

Hysterisis voltage is about 30mV~150mV for each BOD voltage level

BOI=1 to select
Brown-out Interrupt 

Clear by Software

TBOR :Brown-out Reset Delay Time with about 8mS

Nominal Brown-
out Voltage

Brown-out Status 
BOS

TBOR
8msReset

BOF

 

Figure 22-2: Brown-out Voltage Detection 

Hysterisis range of brownout detect voltage is about 30mV to 150mV 
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24 CONFIG BITS 
The W79E4051/2051 has two CONFIG bits (CONFIG0 located at FB00h, CONFIG1 located at FB01h) 
that must be defined at power up and can not be set by the program after start of execution. Those 
features are configured through the use of two flash EPROM bytes, and the flash EPROM can be 
programmed and verified repeatedly. Until the code inside the Flash EPROM is confirmed OK, the 
code can be protected. The protection of flash EPROM (CONFIG1) and those operations on it are 
described below.  

24.1 CONFIG0 

WDTCK CBOV1 CBOV0 0 - BPFR Fosc1 Fosc0

Config0

 

Figure 24-1: Config0 register bits 

 

Bit Name Function 

7 WDTCK Clock source of Watchdog Timer select bit: 
0: The internal 500KHz RC oscillator clock is for Watchdog Timer clock used. 
1: The uC clock is for Watchdog Timer clock used. 

6~5 CBOV1 
CBOV0 

Brownout voltage selection bits: 
SFR bits (BOV1,BOV0) are initialized at reset with the inversed value of config0-bits 
(CBOV1,CBOV0) 

CBOV.1 CBOV.0 Brownout Voltage 
1 1 Brownout voltage is 2.4V 
1 0 Brownout voltage is 2.7V 
0 1 Brownout voltage is 3.8V 
0 0 Brownout voltage is 4.5V 

 

2 BPFR Bypass Clock Filter. 
0: Disable Clock Filter. 
1: Enable Clock Filter. 

1 Fosc1 CPU Oscillator Type Select bit 1. 

0 Fosc0 CPU Oscillator Type Select bit 0. 

 
Oscillator Configuration bits: 

Fosc1 Fosc0 OSC source 

0 0 4MHz ~ 24MHz crystal 

0 1 Internal RC Oscillator (FS1 bit in CONFIG1.5 will determine 
either 11MHz or 22MHZ) 
XT1 and XT2 function as P2.1 and P2.0 

1 0 Reserved 

1 1 External Oscillator in XTAL1; XT2 is in Tri-state 
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25 ELECTRICAL CHARACTERISTICS 
25.1 Absolute Maximum Ratings 

SYMBOL PARAMETER CONDITION MINIMUM MAXIMUM UNIT 

DC Power Supply VDD VDD−VSS -0.3 +7.0 V 

Input Voltage VIN  VSS-0.3 VDD+0.3 V 

Operating Temperature TA  -40 +85 °C 

Storage Temperature Tst  -55 +150 °C 

Sink current ISK  - 95 mA 

RAM Keep Alive 
Voltage 

VRAM  1.4 +7.0 V 

Maximum Current into 
VDD 

 -  120 mA 

Maximum Current out of 
VSS 

   120 mA 

Maximum Current suck 
by a I/O pin 

   25 mA 

Maximum Current 
sourced by a I/O pin 

   25 mA 

Maximum Current suck 
by total I/O pins 

   80 mA 

Maximum Current 
sourced by total I/O pins 

   80 mA 

Note: Exposure to conditions beyond those listed under absolute maximum ratings may adversely affects the lift and reliability 
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Sink Current P1, P2, P3 
(Quasi-bidirectional Mode) ISK1 

13 20 24 mA VDD = 4.5V, VS = 0.45V 

8 13 17 mA VDD = 2.4V, VS = 0.45V 

Brownout voltage with 
BOV[1:0]=00 VBO2.4 2.25 2.4 2.55 V  

Brownout voltage with 
BOV[1:0]=01 VBO2.7 2.55 2.7 2.75 V  

Brownout voltage with 
BOV[1:0]=10 VBO3.8 3.65 3.8 3.90 V  

Brownout voltage with 
BOV[1:0]=11 VBO4.5 4.30 4.5 4.65 V  

Brownout detection current 
IBO1  160/135 210/170 µA 

No load, VDD = 5.0/3.0V  
Average current at Brownout 
detection active (LPBOV=0) 

IBO2  24/11 32/15 µA 

No load, VDD = 5.0/3.0V  
Average current at Brownout 
detection active (LPBOV=1, 1/16 
mode) 

Hysterisis range of BOD voltage 

VBh 
35 - 150 mV 

VDD = 2.4V~5.5V,  
(LPBOD,BOI) = (0,x) or (1,0) 

10 - 60 mV 
VDD = 2.4V~5.5V,  
(LPBOD,BOI)=(1,1) 

Power On Reset Voltage VPOR 1.45 2.0 2.10 V With Hysterisis ~= 450mV 

Notes: *1. RST pin is a Schmitt trigger input. 
 *2. XTAL1 is a CMOS input. 
 *3. Pins of P1, P2 and P3 can source a transition current when they are being externally driven from 1 to 0. The transition current reaches its maximum value when Vin 

approximates to 2V. 
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25.3  The COMPARATOR ELECTRICAL CHARACTERISTICS 
(VDD−VSS = 3.0~5V±10%, TA = -40~85°C, Fosc = 24MHz, unless otherwise specified.) 

PARAMETER SYMBOL SPECIFICATION TEST CONDITIONS 
MIN. TYP. MAX. UNIT 

Common mode range comparator 
inputs 

VCR 0  VDD-0.3 V  

Common mode rejection ratio CMRR   -50 dB  

Response time tRS - 50 100 ns  

Comparator enable to output valid 
time 

tEN - 1 5 us  

Input leakage current, comparator IIL -10 0 10 uA 0< VIN <VDD 

Comparator offset voltage VOFF   20 mV With decoupled 
capacitors on inputs 
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27 PACKAGE DIMENSIONS 
27.1 20-pin SOP  
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Figure 27-1: 20L SOP-300mil 
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27.2 20-pin DIP 

1.631.470.0640.058

Symbol
Min Nom Max MaxNomMin
Dimension in inch Dimension in mm
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Figure 27-2: 20L DIP-300mil 
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27.3 20-pin SSOP 
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Figure 27-3: 20-Pin SSOP 


