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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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PACKAGE 
DEVICE OPERATING 

FREQUENCY 
OPERATING 
VOLTAGE NOMAL LEAD FREE(ROHS) 

W79E548 up to 40MHz 4.5V ~ 5.5V PLCC68 PLCC68 

W79L548 up to 25MHz 3.0V ~ 5.5V PLCC68 PLCC68 
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Data Memory 
The W79E(L)548 can access up to 64Kbytes of external Data Memory. This memory region is 
accessed by the MOVX instructions. Unlike the 8051 derivatives, the W79E(L)548 contains on-chip 1K 
bytes MOVX SRAM of Data Memory, which can only be accessed by MOVX instructions. These 1K 
bytes of SRAM are between address 0000H and 03FFH. Access to the on-chip MOVX SRAM is 
optional under software control. When enabled by software, any MOVX instruction that uses this area 
will go to the on-chip RAM. MOVX addresses greater than 03FFH automatically go to external 
memory through Port 0 and 2. When disabled, the 1KB memory area is transparent to the system 
memory map. Any MOVX directed to the space between 0000H and FFFFH goes to the expanded 
bus on Port 0 and 2. This is the default condition. In addition, the W79E(L)548 has the standard 256 
bytes of on-chip Scratchpad RAM. This can be accessed either by direct addressing or by indirect 
addressing. There are also some Special Function Registers (SFRs), which can only be accessed by 
direct addressing. Since the Scratchpad RAM is only 256 bytes, it can be used only when data 
contents are small. In the event that larger data contents are present, two selections can be used. 
One is on-chip MOVX SRAM, the other is the external Data Memory. The on-chip MOVX SRAM can 
only be accessed by a MOVX instruction, the same as that for external Data Memory. However, the 
on-chip RAM has the fastest access times. 
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Figure 1. Memory Map 
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A brief description of the SFRs is shown follows. 

Port 0 
Bit: 7 6 5 4 3 2 1 0 

 P0.7 P0.6 P0.5 P0.4 P0.3 P0.2 P0.1 P0.0 

Mnemonic: P0      Address: 80h 

Port 0 is an open-drain bi-directional I/O port. This port also provides a multiplexed low order 
address/data bus during accesses to external memory. Besides, it has internal pull-up resisters 
enabled by setting P0UP of P4CSIN (A2H) to high. 

Stack Pointer 
Bit: 7 6 5 4 3 2 1 0 

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

Mnemonic: SP      Address: 81h 

The Stack Pointer stores the Scratchpad RAM address where the stack begins. In other words, it 
always points to the top of the stack. 

Data Pointer Low 
Bit: 7 6 5 4 3 2 1 0 

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

Mnemonic: DPL      Address: 82h 

This is the low byte of the standard 8052 16-bit data pointer.  

Data Pointer High 
Bit: 7 6 5 4 3 2 1 0 

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

Mnemonic: DPH     Address: 83h 

This is the high byte of the standard 8052 16-bit data pointer.  

Power Control 
Bit: 7 6 5 4 3 2 1 0 

 SM0D SMOD0 - - GF1 GF0 PD IDL 

Mnemonic: PCON     Address: 87h 

SMOD :  This bit doubles the serial port baud rate in mode 1, 2, and 3 when set to 1. 
SMOD0: Framing Error Detection Enable: When SMOD0 is set to 1, then SCON.7 indicates a Frame 

Error and acts as the FE flag. When SMOD0 is 0, then SCON.7 acts as per the standard 
8052 function. 

GF1-0: These two bits are general purpose user flags. 
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PD: Setting this bit causes the W79E(L)548 to go into the POWER DOWN mode. In this mode all 
the 
clocks are stopped and program execution is frozen. 

IDL: Setting this bit causes the W79E(L)548 to go into the IDLE mode. In this mode the clocks to 
the 
CPU are stopped, so program execution is frozen. But the clock to the serial, timer and 
interrupt blocks is not stopped, and these blocks continue operating. 

Timer Control 
Bit: 7 6 5 4 3 2 1 0 

 TF1 TR1 TF0 TR0 IE1 IT1 IE0 IT0 

Mnemonic: TCON     Address: 88h 

TF1: Timer 1 overflow flag: This bit is set when Timer 1 overflows. It is cleared automatically when 
the program does a timer 1 interrupt service routine. Software can also set or clear this bit. 

TR1: Timer 1 run control: This bit is set or cleared by software to turn timer/counter on or off. 

TF0: Timer 0 overflow flag: This bit is set when Timer 0 overflows. It is cleared automatically when 
the program does a timer 0 interrupt service routine. Software can also set or clear this bit. 

TR0: Timer 0 run control: This bit is set or cleared by software to turn timer/counter on or off. 

IE1: Interrupt 1 edge detect: Set by hardware when an edge/level is detected on INT1. This bit is 
cleared by hardware when the service routine is vectored to only if the interrupt was edge 
triggered. Otherwise it follows the pin. 

IT1: Interrupt 1 type control: Set/cleared by software to specify falling edge/ low level triggered 
external inputs. 

IE0: Interrupt 0 edge detect: Set by hardware when an edge/level is detected on INT0 . This bit is 
cleared by hardware when the service routine is vectored to only if the interrupt was edge 
triggered. Otherwise it follows the pin. 

IT0: Interrupt 0 type control: Set/cleared by software to specify falling edge/ low level triggered 
external inputs. 

Timer Mode Control 
Bit: 7 6 5 4 3 2 1 0 

 GATE C T/ M1 M0 GATE C T/  M1 M0 

 
 TIMER1 TIMER0 

Mnemonic: TMOD     Address: 89h 

GATE: Gating control: When this bit is set, Timer/counter x is enabled only while INTx  pin is high and 
TRx control bit is set. When cleared, Timer x is enabled whenever TRx control bit is set. 
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C T/ : Timer or Counter Select: When cleared, the timer is incremented by internal clocks. When set 
, the timer counts high-to-low edges of the Tx pin. 

M1, M0: Mode Select bits: 

M1 M0 MODE 

0 0 Mode 0: 8-bits with 5-bit prescale. 
0 1 Mode 1: 18-bits, no prescale. 
1 0 Mode 2: 8-bits with auto-reload from THx 

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

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 

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 

TH0.7−0: Timer 0 MSB 

Timer 1 MSB 
Bit: 7 6 5 4 3 2 1 0 

 TH1.7 TH1.6 TH1.5 TH1.4 TH1.3 TH1.2 TH1.1 TH1.0

Mnemonic: TH1      Address: 8Dh 

TH1.7−0: Timer 1 MSB 
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Port 4 Chip-select Polarity 
Bit: 7 6 5 4 3 2 1 0 

 P43INV P42INV P42INV P40INV - - - P0UP

Mnemonic: P4CSIN     Address: A2h 
P4xINV: The active polarity of P4.x when set it as chip-select signal. High = Active High. Low = Active 

Low. 

P0UP:  Enable Port 0 weak pull up. 

Port 4 
Bit: 7 6 5 4 3 2 1 0 

 - - - - P4.3 P4.2 P4.1 P4.0 

Mnemonic: P4      Address: A5h 

P4.3-0: Port 4 is a bi-directional I/O port with internal pull-ups. Port 4 can not use bit-addressable 
instruction (SETB or CLR). 

Interrupt Enable 
Bit: 7 6 5 4 3 2 1 0 

 EA ES1 ET2 ES ET1 EX1 ET0 EX0 

Mnemonic: IE      Address: A8h 
EA: Global enable. Enable/disable all interrupts.  
ET2: Enable Timer 2 interrupt. 
ES: Enable Serial Port 0 interrupt. 
ET1: Enable Timer 1 interrupt 
EX1: Enable external interrupt 1 
ET0: Enable Timer 0 interrupt 
EX0: Enable external interrupt 0 

Slave Address 
Bit: 7 6 5 4 3 2 1 0 

               

Mnemonic: SADDR     Address: A9h 

SADDR: The SADDR should be programmed to the given or broadcast address for serial port 0 to 
which the slave processor is designated. 
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P5.7-0: General purpose I/O port. Port 5 can not use bit-addressable instruction (SETB or CLR). 

 Demo code: 

 ORL P5,#00000010B  ; Set P5.1=H 

            ANL     P5,#11111101B  ; Clear P5.1=L 

Port 6 
Bit: 7 6 5 4 3 2 1 0 

 P6.7 P6.6 P6.5 P6.4 P6.3 P6.2 P6.1 P6.0 

Mnemonic: P6      Address: B2h 

P6.7-0: General purpose I/O port. Port 6 can not use bit-addressable instruction (SETB or CLR). 

Port 7 
Bit: 7 6 5 4 3 2 1 0 

 P7.7 P7.6 P7.5 P7.4 P7.3 P7.2 P7.1 P7.0 

Mnemonic: P7      Address: B3h 

P7.7-0: General purpose I/O port. Port 7 can not use bit-addressable instruction (SETB or CLR). 

Interrupt Priority 
Bit: 7 6 5 4 3 2 1 0 

 - - PT2 PS PT1 PX1 PT0 PX0 

Mnemonic: IP      Address: B8h 

IP.7: This bit is un-implemented and will read high. 
PT2: This bit defines the Timer 2 interrupt priority. PT2 = 1 sets it to higher priority level. 
PS: This bit defines the Serial port 0 interrupt priority. PS = 1 sets it to higher priority level. 
PT1: This bit defines the Timer 1 interrupt priority. PT1 = 1 sets it to higher priority level. 
PX1: This bit defines the External interrupt 1 priority. PX1 = 1 sets it to higher priority level. 
PT0: This bit defines the Timer 0 interrupt priority. PT0 = 1 sets it to higher priority level. 
PX0: This bit defines the External interrupt 0 priority. PX0 = 1 sets it to higher priority level. 

Slave Address Mask Enable 
Bit: 7 6 5 4 3 2 1 0 

                  

Mnemonic: SADEN     Address: B9h 
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SADEN:  This register enables the Automatic Address Recognition feature of the Serial port 0. When 
a bit in the SADEN is set to 1, the same bit location in SADDR will be compared with the 
incoming serial data. When SADEN.n is 0, then the bit becomes a "don't care" in the 
comparison. This register enables the Automatic Address Recognition feature of the Serial 
port 0. When all the bits of SADEN are 0, interrupt will occur for any incoming address. 

Power Management Register 
Bit: 7 6 5 4 3 2 1 0 

 - - - - - ALE-OFF - DME0

Mnemonic: PMR     Address: C4h 
ALE0FF: This bit disables the expression of the ALE signal on the device pin during all on-board 

program and data memory accesses. External memory accesses will automatically enable 
ALE independent of ALEOFF. 

   0 = ALE expression is enable; 1 = ALE expression is disable 

DME0:   This bit determines the on-chip MOVX SRAM to be enabled or disabled. Set this bit to 1 will 
enable the on-chip 1KB MOVX SRAM. 

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

 - HIP LIP - - - - - 

Mnemonic: STATUS     Address: C5h 
HIP: High Priority Interrupt Status. When set, it indicates that software is servicing a high priority 

interrupt. This bit will be cleared when the program executes the corresponding RETI 
instruction. 

LIP:  Low Priority Interrupt Status. When set, it indicates that software is servicing a low priority 
interrupt. This bit will be cleared when the program executes the corresponding RETI 
instruction. 

Timed Access 
Bit: 7 6 5 4 3 2 1 0 

 TA.7 TA.6 TA.5 TA.4 TA.3 TA.2 TA.1 TfA.0

Mnemonic: TA      Address: C7h 

TA: The Timed Access register controls the access to protected bits. To access protected bits, the 
user must first write AAH to the TA. This must be immediately followed by a write of 55H to TA. 
Now a window is opened in the protected bits for three machine cycles, during which the user can 
write to these bits. 

Timer 2 Control 
Bit: 7 6 5 4 3 2 1 0 

 TF2 EXF2 RCLK TCLK EXEN2 TR2 C T/ 2  CP RL/ 2

Mnemonic: T2CON     Address: C8h 
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Figure 10. Data Memory Write with Stretch Value = 2 

9. POWER MANAGEMENT 
The W79E(L)548 has several features that help the user to control the power consumption of the 
device.   The power saving features are basically the POWER DOWN mode and the IDLE mode of 
operation. 

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 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 ALE and PSEN pins are 
held high during the Idle state. 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 be 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 
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The WDCON SFR bits are set/cleared in reset condition depending on the source of the reset. 
  External reset  Watchdog reset  Power on reset 
WDCON 0x0x0xx0b  0x0x01x0b  01000000b 
 
The POR bit WDCON.6 is set only by the power on reset. The WTRF bit WDCON.2 is set when the 
Watchdog timer causes a reset. A power on reset will also clear this bit. The EWT bit WDCON.1 is 
cleared by power on resets. This disables the Watchdog timer resets. A watchdog or external reset 
does not affect the EWT bit. 

10. INTERRUPTS 
The W79E(L)548 has a two priority level interrupt structure with 11 interrupt sources. Each of the 
interrupt sources has an individual priority bit, flag, interrupt vector and enable bit. In addition, the 
interrupts can be globally enabled or disabled. 

Interrupt Sources  
The External Interrupts INT0  and INT1 can be either edge triggered or level triggered, depending on 
bits IT0 and IT1. The bits IE0 and IE1 in the TCON register are the flags which are checked to 
generate the interrupt. In the edge triggered mode, the INTx inputs are sampled in every machine 
cycle. If the sample is high in one cycle and low in the next, then a high to low transition is detected 
and the interrupts request flag IEx in TCON is set. The flag bit requests the interrupt. Since the 
external interrupts are sampled every machine cycle, they have to be held high or low for at least one 
complete machine cycle. The IEx flag is automatically cleared when the service routine is called. If the 
level triggered mode is selected, then the requesting source has to hold the pin low till the interrupt is 
serviced. The IEx flag will not be cleared by the hardware on entering the service routine. If the 
interrupt continues to be held low even after the service routine is completed, then the processor may 
acknowledge another interrupt request from the same source.  
The Timer 0 and 1 Interrupts are generated by the TF0 and TF1 flags. These flags are set by the 
overflow in the Timer 0 and Timer 1. The TF0 and TF1 flags are automatically cleared by the hardware 
when the timer interrupt is serviced. The Timer 2 interrupt is generated by a logical OR of the TF2 and 
the EXF2 flags. These flags are set by overflow or capture/reload events in the timer 2 operation. The 
hardware does not clear these flags when a timer 2 interrupt is executed. Software has to resolve the 
cause of the interrupt between TF2 and EXF2 and clear the appropriate flag. 
The Watchdog timer can be used as a system monitor or a simple timer. In either case, when the 
time-out count is reached, the Watchdog timer interrupt flag WDIF (WDCON.3) is set. If the interrupt is 
enabled by the enable bit EIE.4, then an interrupt will occur. 
All the bits that generate interrupts can be set or reset by hardware, and thereby software initiated 
interrupts can be generated. Each of the individual interrupts can be enabled or disabled by setting or 
clearing a bit in the IE SFR. IE also has a global enable/disable bit EA, which can be cleared to 
disable all the interrupts. 
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Baud Rate Generator Mode 

The baud rate generator mode is enabled by setting either the RCLK or TCLK bits in T2CON register. 
While in the baud rate generator mode, Timer/Counter 2 is a 16 bit counter with auto reload when the 
count rolls over from FFFFh. However, rolling over does not set the TF2 bit. If EXEN2 bit is set, then a 
negative transition of the T2EX pin will set EXF2 bit in the T2CON register and cause an interrupt 
request. 
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Figure 17. Baud Rate Generator Mode 



W79E548/W79L548 

 

Publication Release Date: December 12, 2005 
- 51 - Revision A1 

16
WD1,WD0

00
01
10
11

Interrupt

Reset

Enable Watchdog timer reset
EWT(WDCON.1)

Reset Watchdog

RWT (WDCON.0)

0

17 19

20 22

23 25

Time-out

WDIF

WTRF

512 clock
delay

EWDI(EIE.4)

XT

Figure 19. Watchdog Timer 

The Watchdog timer should first be restarted by using RWT. This ensures that the timer starts from a 
known state. The RWT bit is used to restart the watchdog timer. This bit is self clearing, i.e. after 
writing a 1 to this bit the software will automatically clear it. The watchdog timer will now count clock 
cycles. The time-out interval is selected by the two bits WD1 and WD0 (CKCON.7 and CKCON.6). 
When the selected time-out occurs, the Watchdog interrupt flag WDIF (WDCON.3) is set. After the 
time-out has occurred, the watchdog timer waits for an additional 512 clock cycles. If the Watchdog 
Reset EWT (WDCON.1) is enabled, then 512 clocks after the time-out, if there is no RWT, a system 
reset due to Watchdog timer will occur. This will last for two machine cycles, and the Watchdog timer 
reset flag WTRF (WDCON.2) will be set. This indicates to the software that the watchdog was the 
cause of the reset. 

When used as a simple timer, the reset and interrupt functions are disabled. The timer will set the 
WDIF flag each time the timer completes the selected time interval. The WDIF flag is polled to detect a 
time-out and the RWT allows software to restart the timer. The Watchdog timer can also be used as a 
very long timer. The interrupt feature is enabled in this case. Every time the time-out occurs an 
interrupt will occur if the global interrupt enable EA is set. 

The main use of the Watchdog timer is as a system monitor. This is important in real-time control 
applications. In case of some power glitches or electro-magnetic interference, the processor may 
begin to execute errant code. If this is left unchecked the entire system may crash. Using the 
watchdog timer interrupt during software development will allow the user to select ideal watchdog 
reset locations. The code is first written without the watchdog interrupt or reset. Then the watchdog 
interrupt is enabled to identify code locations where interrupt occurs. The user can now insert 
instructions to reset the watchdog timer which will allow the code to run without any watchdog timer 
interrupts. Now the watchdog timer reset is enabled and the watchdog interrupt may be disabled. If 
any errant code is executed now, then the reset watchdog timer instructions will not be executed at 
the required instants and watchdog reset will occur. 

The watchdog time-out selection will result in different time-out values depending on the clock speed. 
The reset, when enabled, will occur 512 clocks after the time-out has occurred. 
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Table 9. Time-out values for the Watchdog timer 

WD1 WD0 WATCHDOG 
INTERVAL 

NUMBER OF
CLOCKS 

TIME 
@ 1.8432 MHZ 

TIME 
@ 10 MHZ 

TIME 
@ 25 MHZ 

0 0 217 131072 71.11 mS 13.11 mS 5.24 mS 

0 1 220 1048576 568.89 mS 104.86 mS 41.94 mS 

1 0 223 8388608 4551.11 mS 838.86 mS 335.54 mS 

1 1 226 67108864 36408.88 mS 6710.89 mS 2684.35 mS 

The Watchdog timer will de 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. 

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 EWT = 0, then this bit will not be affected by 
the watchdog timer. 

EWT: 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. 

RWT: 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 RWT 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. 

Clock Control 

WD1, WD0: CKCON.7, CKCON.6 - Watchdog Timer Mode select bits. These two bits select the time- 
out interval for the watchdog timer. The reset time is 512 clock longer than the interrupt 
time-out value. 

The default Watchdog time-out is 217 clocks, which is the shortest time-out period. The EWT, WDIF 
and RWT 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.  Please refer as below demo program. 
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12. SERIAL PORT 
Serial port in the W79E(L)548 is a full duplex port. The W79E(L)548 provides the user with additional 
features such as the Frame Error Detection and the Automatic Address Recognition. The serial ports 
are capable of synchronous as well as asynchronous communication. In Synchronous mode the 
W79E(L)548 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 
receive buffer register. The serial port can operate in four different modes as described below. 

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 W79E(L)548 whether the device 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 the 
W79E(L)548. 

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 the 
W79E(L)548 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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12.1 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 W79E(L)548 has the facility to detect such framing errors and set a flag which can be 
checked by software. 

The Frame Error FE(FE_1) bit is located in SCON.7. This bit is normally used as SM0 in the standard 
8051 family. However, in the W79E(L)548 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. 

12.2 Multiprocessor Communications 
Multiprocessor communications makes use of the 9th data bit in modes 2 and 3. In the W79E(L)548, 
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 
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 
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Examples of Timed Assessing are shown below. 

Example 1: Valid access 
 MOV TA, #0AAh 3 M/C   Note: M/C = Machine Cycles 
 MOV TA, #055h 3 M/C 
 MOV WDCON, #00h 3 M/C 

Example 2: Valid access 
 MOV TA, #0AAh 3 M/C 
 MOV TA, #055h 3 M/C 
 NOP   1 M/C 
 SETB EWT  2 M/C 

Example 3: Valid access 
             MOV TA, #0Aah 3 M/C 
             MOV TA, #055h 3 M/C 
 ORL WDCON, #00000010B 3M/C 

Example 4: Invalid access 
 MOV TA, #0AAh 3 M/C 
 MOV TA, #055h 3 M/C 
 NOP   1 M/C 
 NOP   1 M/C 
 CLR POR  2 M/C 

Example 5: Invalid Access 
 MOV TA, #0AAh 3 M/C 
 NOP   1 M/C 
 MOV TA, #055h 3 M/C 
 SETB EWT  2 M/C 

 
In the first three examples, the writing to the protected bits is done before the 3 machine cycle window 
closes. In Example 4, however, the writing to the protected bit occurs after the window has closed, 
and so there is effectively no change in the status of the protected bit. In Example 5, the second write 
to TA occurs 4 machine cycles after the first write, therefore the timed access window in not opened at 
all, and the write to the protected bit fails.  
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18. ELECTRICAL CHARACTERISTICS 
18.1 Absolute Maximum Ratings 

PARAMETER  SYMBOL CONDITION RATING UNIT 
DC Power Supply VDD − VSS -0.3 +7.0 V 
Input Voltage VIN VSS -0.3 VDD +0.3 V 
Operating Temperature TA 0 +70 °C 
Storage Temperatute Tst -55 +150 °C  

Note: Exposure to conditions beyond those listed under Absolute Maximum Ratings may adversely affect the life and reliability 
of the device. 

18.2 DC Characteristics 
(TA = 25°C, unless otherwise specified.) 

 SPECIFICATION 
PARAMETER SYM. 

MIN. MAX. UNIT 
TEST CONDITIONS 

Operating Voltage VDD 3.0 5.5 V Fosc < = 25 MHz 

30 mA VDD = 5.5V, Fosc = 20 MHz  
Operating Current IDD - 

10 mA VDD = 3.3V, Fosc = 12 MHz 
13 mA VDD = 5.5V, Fosc=20 MHz 

Idle Current IIDLE - 
5 mA VDD = 3.3V, Fosc=12 MHz 

Power Down Current IPWDN - 10 μA VDD = 3.3 ~ 5.5V 
Input Current 
P1, P2, P3 IIN1 -50 +10 μA VDD = 3.3 ~ 5.5V 

VIN = 0V or VDD 
- 900 μA VDD = 5.5V, 0<VIN<VDD 

Input Current RST[*1] IIN2 
- 500 μA VDD = 3.3V, 0<VIN<VDD 

Input Leakage Current 
P0, EA  

ILK -10 +10 μA VDD = 3.3 ~ 5.5V 
0V<VIN<VDD 

-500 -200 μA VDD = 5.5V VIN = 2.0V Logic 1 to 0 Transition 
Current P1, P2, P3 ITL[*4] 

-250 -50 μA VDD = 3.3V VIN = 1.0V 
0 0.8 V VDD = 4.5V Input Low Voltage 

P0, P1, P2, P3, EA  
VIL1 

0 0.5 V VDD =3.3V 
0 0.8 V VDD = 4.5V Input Low Voltage 

RST[*1] VIL2 
0 0.5 V VDD = 3.3V 
0 0.8 V VDD = 4.5V Input Low Voltage 

XTAL1[*3] VIL3 
0 0.5 V VDD = 3.3V 
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20. PACKAGE DIMENSIONS 
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21. APPLICATION NOTE 

In-system Programming Software Examples 
This application note illustrates the in-system programmability of the Winbond W79E(L)548 Flash 
EPROM microcontroller. In this example, microcontroller will boot from 64 KB APFlash bank and 
waiting for a key to enter in-system programming mode for re-programming the contents of 64 KB 
APFlash. While entering in-system programming mode, microcontroller executes the loader program 
in 4KB LDFlash bank. The loader program erases the 64 KB APFlash then reads the new code data 
from external SRAM buffer (or through other interfaces) to update the 64KB APFlash.    
If the customer uses the reboot mode to update his program, please enable this b3 or b4 of security 
bits from the writer. Please refer security bits for detail descrption 
 

EXAMPLE 1: 
;******************************************************************************************************************* 
;* Example of 64K APFlash program: Program will scan the P1.0. if P1.0 = 0, enters in-system 
;* programming mode for updating the content of APFlash code else executes the current ROM code. 
;* XTAL = 24 MHz   
;******************************************************************************************************************* 

.chip 8052 

.RAMCHK OFF 

.symbols  
 

CHPCON EQU  9FH 
TA  EQU  C7H 
SFRAL EQU  ACH 
SFRAH EQU     ADH 
SFRFD EQU  AEH 
SFRCN EQU  AFH 
        
 ORG    0H 

LJMP  100H  ; JUMP TO MAIN PROGRAM 
    ;************************************************************************     
    ;*  TIMER0 SERVICE VECTOR ORG = 000BH 
    ;************************************************************************ 
 ORG   00BH 

CLR  TR0   ; TR0 = 0, STOP TIMER0 
MOV  TL0,R6    
MOV  TH0,R7   
RETI 

    ;************************************************************************ 
    ;*  64K APFlash MAIN PROGRAM  
    ;************************************************************************ 

ORG 100H 
  
MAIN_64K: 

MOV  A,P1   ; SCAN P1.0 
ANL  A,#01H 
CJNE  A,#01H,PROGRAM_64K  ; IF P1.0 = 0, ENTER IN-SYSTEM PROGRAMMING MODE 
JMP  NORMAL_MODE 
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22. REVISION HISTORY 
VERSION DATE PAGE DESCRIPTION 

A1 December 12, 2005 - Initial Issued 

    
 
 

Important Notice 
Winbond products are not designed, intended, authorized or warranted for use as components 
in systems or equipment intended for surgical implantation, atomic energy control 
instruments, airplane or spaceship instruments, transportation instruments, traffic signal 
instruments, combustion control instruments, or for other applications intended to support or 
sustain life. Further more, Winbond products are not intended for applications wherein failure 
of Winbond products could result or lead to a situation wherein personal injury, death or 
severe property or environmental damage could occur.  
Winbond customers using or selling these products for use in such applications do so at their 
own risk and agree to fully indemnify Winbond for any damages resulting from such improper 
use or sales. 
 

 

 

 

 

 

 

 

 

 

 

 

 


