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Overview 

The VRS51L30xx constitute a family of high performance, 8051-
based microcontrollers coupled with a fully integrated array of 
peripherals for addressing a broad range of embedded design 
applications. 

Based on a powerful 40-MIPS, single-cycle, 8051 microprocessor, 
these MCUôs memory sub-system features 64KB of Flash and 
4352 bytes of SRAM and 8192 or 2048 Bytes of nonvolatile FRAM 
(ferroelectric random access memory) memory. 

Support peripherals include a hardware based arithmetic unit capable 
of performing complex mathematical operations, a JTAG interface for 
Flash programming and non-intrusive in-circuit debugging/emulation, 
an internal oscillator, and a watchdog timer. 

Communication and control of external devices is facilitated via an 
assortment of digital peripherals such as an enhanced, fully 
configurable SPI bus, an I²C  interface, dual UARTs with dedicated 
baud rate generators, three 16-bit timers, 8 PWM controllers each 
with a 16-bit timer, and 2 pulse width counter modules. 

The VRS51L30xx devices operate from 3.0 to 3.6 volts over the 
industrial temperature range and are available in MLF-68 package.  

 

 

FIGURE 1:  VRS51L30XX FUNCTIONAL DIAGRAM 
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Feature Set 

o 8051 High Performance Single Cycle Processor   
o 64KB Flash Program Memory 

(In-System/ln-Application Programmable)  
o 4352 Bytes of SRAM (4KB + 256)  

(Ext. 4KB can be used for program or data memory) 
o 8192 / 2048 Bytes of on-chip F-RAM memory 
o JTAG Interface for Flash Programming and Non-Intrusive  

Debugging/In-Circuit Emulation  
o MULT/DIV/ACCU Unit including Barrel Shifter  
o 56 General Purpose I/Os  
o 2 Serial UARTs/2 Baud Rate Generators (20-bit)  
o Enhanced SPI Interface (fully configurable word size)  
o Fully Configurable I

2
C Interface (Master/Slave)  

o 16 External Interrupt Pins/Interrupt On Port Pin Change 
o 16-bit General Purpose Timer/Counters 
o 2 Pulse Width Counter Modules 
o 8 PWM Controller Outputs with Individual Timers 
o PWMs can be used as General Purpose Timers 
o Internal Oscillator 
o Dynamic System Clock Frequency Adjustment 
o Power-On Reset/Brown-Out Detect Power Saving Features 
o Watchdog Timer 
o Operating voltage: 3.0V to 3.6V  
o Operating Temperature -40°C to +85°C 

FIGURE 2: VRS51L30XX  QFP-64 AND MLF-68 
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VRS51L30xx (QFP-64) Pin Description 

TABLE 1: VRS51L30XX PIN DESCRIPTIONS FOR QFP-64 PACKAGE 

QFP - 
64 

Name I/O Function 

1 
P1.5 I/O Port 1.5 

SDO O SPI Data output 

2 

P1.6 I/O Port 1.6 

SCK O SPI Clock 

SCL* I/O I²C Clock (Alternate Pin) 

PC1.3 I Pulse Counter PC1 input 3 

3 

P1.7 I/O Port P1.7 

SDI I SPI Data Input 

SDA* I/O I²C Data (Alternate Pin) 

4 RESET I Reset  

5 

P3.0 I/O Port 3.0 

RXD0 I UART0 RX pin 

PC0.1 I Pulse Counter PC0 input 1 

6 
P4.5 I/O Port 4.5 

T0OUT O Timer 0 output 

7 P5.0 I/O Port 5.0 

PWM0* O PWM0 Output (Alternate Pin) 

8 
P5.1 I/O Port 5.1 

PWM1* O PWM1 Output (Alternate Pin) 

9 
P5.2 I/O Port 5.2 

PWM2* O PWM2 Output (Alternate Pin) 

10 
P5.3 I/O Port 5.3 

PWM3* O PWM3 Output (Alternate Pin) 

11 VSS GND Device ground 

12 
P3.1 I/O Port 3.1 

TXD0 O UART0 TX pin 

13 

P3.2 I/O Port 3.2 

INT0 I Interrupt 0 input 

PC0.0 I Pulse Counter PC0 input 0 

14 

P3.3 I/O Port 3.3 

INT1 I Interrupt 1 input 

PC1.0 I Pulse Counter PC1 input 0 

15 

P3.4 I/O Port 3.4 

SCL I/O I²C clock 

T0IN I Timer 0 Input 

PC0.3 I Pulse Counter PC0 input 3 

EXBR0 I UART0 External Baud Rate Input 

16 

P3.5 I/O Port 3.5  

SDA I/O I²C Data 

T1IN I Timer 1 Input 

EXBR1 I UART1 External Baud Rate input 

17 

P3.6 I/O Port 3.6 

WR O 
Ext Data memory access write signal 
(active low) 

18 

P3.7 I/O Port 3.7 

RD O 
Ext Data memory access read signal (active 
low) 

19 VDD VDD Positive supply 

20 
P5.4 I/O Port 5.4 

PWM4* O PWM4 Output (Alternate Pin) 

21 
P5.5 I/O Port 5.5 

PWM5* O PWM5 Output (Alternate Pin) 

22 
P5.6 I/O Port 5.6 

PWM6* O PWM6 Output (Alternate Pin) 

23 
P5.7 I/O Port 5.7 

PWM7* O PWM7 Output (Alternate Pin) 

 

 
QFP - 

64 
Name I/O Function 

24 
XTAL1 O Crystal Oscillator (Output) 

P4.6 I/O Port 4.6  

25 
XTAL2 I Crystal Oscillator (Input) 

P4.7 I/O Port 4.7  

26 VSS GND Device ground 

27 
P4.0 I/O Port 4.0 

T1OUT O Timer 1 Output 

28 

P2.0 I/O Port 2.0 

PWM0 O PWM0 Output 

A8 O Ext. Address Bus A8 

29 

P2.1 I/O Port 2.1 

PWM1 O PWM1 Output 

A9 O Ext. Address Bus A9 

30 

P2.2 I/O Port 2.2 

PWM2 O PWM2 Output 

A10 O Ext. Address Bus A10 

31 

P2.3 I/O Port 2.3 

PWM3 O PWM3 Output 

TXD0* O UART0 TX pin (Alternate Pin ) 

A11 O Ext. Address Bus A11 

32 

P2.4 I/O Port 2.4 

PWM4 O PWM4 Output 

RXD0* I UART0 RX pin (Alternate Pin) 

PC0.2 I Pulse Counter PC0 input 2 

A12 O Ext. Address Bus A12 

DBCS0 O Ext. Data bus DBCS0 

33 

P2.5 I/O Port 2.5 

PWM5 O PWM5 output 

T1EX I Timer 1 EX input 

A13 O Ext. Address Bus A13 

DBCS1 O Ext. Data bus DBCS1 

34 

P2.6 I/O Port 2.6 

PWM6 O PWM6 output 

T0EX I Timer 0 EX input 

A14 O Ext. Address Bus A114 

DBCS2 O Ext. Data bus DBCS2 

35 

P2.7 I/O Port 2.7 

PWM7 O PWM7 output 

TCK I JTAG TCK input 

DBCS3 O Ext. Data bus DBCS3 

36 
P4.1 I/O Port 4.1 

TMS I JTAG TMS Input 

37 
CM0 I JTAG Program mode 

ALE O Ext Address Latch Enable 

38 
P4.2 I/O Port 4.2 

TDO O JTAG TDO Line 

39 
P4.3 I/O Port 4.3 

TDI I JTAG TDI line 

40 
TXD1* O UART1 TX pin (Alternate Pin) 

T1EX I Timer 1 EX input 

41 

RXD1* I UART1 RX pin (Alternate Pin) 

T0EX I Timer 0 EX input 

PC1.2 I Pulse Counter PC1 input 2 

42 
P6.7 I/O Port 6.7 

A7 O Ext. Address 7 (Non-Multiplexed mode) 

43 
P6.6 I/O Port 6.6 

A6 O Ext. Address 6 (Non-Multiplexed mode) 

44 
P6.5 I/O Port 6.5 

A5 O Ext. Address 5 (Non-Multiplexed mode) 
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QFP - 

64 
Name I/O Function 

45 
P0.7 I/O Port 0.7 

AD7 I/O Ext. Address/Data Bus AD7 

46 
P0.6 I/O Port 0.6 

AD6 I/O Ext. Address/Data Bus AD6 

47 
P0.5 I/O Port 0.5 

AD5 I/O Ext. Address/Data Bus AD5 

48 
P0.4 I/O Port 0.4 

AD4 I/O Ext. Address/Data Bus AD4 

49 
P0.3 I/O Port 0.3 

AD3 I/O Ext. Address/Data Bus AD3 

50 
P0.2 I/O Port 0.2 

AD2 I/O Ext. Address/Data Bus AD2 

51 
P0.1 I/O Port 0.1 

AD1 I/O Ext. Address/Data Bus AD1 

52 
P0.0 I/O Port 0.0 

AD0 I/O Ext. Address/Data Bus AD0 

53 
P6.4 I/O Port 6.4 

A4 O Ext. Address 4 (Non-Multiplexed mode) 

54 
P6.3 I/O Port 6.3 

A3 O Ext. Address 3 (Non-Multiplexed mode) 

55 
P6.2 I/O Port 6.2 

A2 O Ext. Address 2 (Non-Multiplexed mode) 

56 

P6.1 I/O Port 6.1 

A1 O Ext. Address 1 (Non-Multiplexed mode) 

T2IN* I Timer 2 input (Alternate) 

57 

P6.0 I/O Port 6.0 

A0 O Ext. Address 0 (Non-Multiplexed mode) 

T2EX* I Timer 2 EX Input (Alternate) 

58 VDD VDD Positive supply 

59 
P4.4 I/O Port 4.4 

T2OUT O Timer 2 Output  

60 

P1.0 I/O Port 1.0 

CS0 O SPI Chip Select  0 

T2IN I Timer 2 input 

61 

P1.1 I/O Port 1.1 

CS1 O SPI Chip Select 1 

T2EX I Timer 2 EX input 

62 

P1.2 I/O Port 1.2 

CS2 O SPI Chip Select 2 

RXD1 I UART1 RX line 

PC1.1 I Pulse Counter PC1 input 1 

T2OUT O Timer 2 Output Pin (Alternate Pin) 

63 

P1.3 I/O Port 1.3 

CS3 O SPI Chip Select 3 

TXD1 O UART1 TX line 

64 

P1.4 I/O Port 1.4 

SS I SPI Slave Select input 

T1OUT* O Timer 1 Output (Alternate pin) 
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VRS51L30xx (MLF-68) Pin Description 

TABLE 2: VRS51L30XX PIN DESCRIPTIONS FOR MLF-68 PACKAGE 

MLF-
68 

Name I/O Function 

1 
P1.5 I/O Port 1.5 

SDO O SPI Data output 

2 

P1.6 I/O Port 1.6 

SCK O SPI Clock 

SCL* I/O I²C Clock (Alternate Pin) 

PC1.3 I Pulse Counter PC1 input 3 

3 

P1.7 I/O Port P1.7 

SDI I SPI Data Input 

SDA* I/O I²C Data (Alternate Pin) 

4 RESET I Reset  

5 

P3.0 I/O Port 3.0 

RXD0 I UART0 RX pin 

PC0.1 I Pulse Counter PC0 input 1 

6 
P4.5 I/O Port 4.5 

T0OUT O Timer 0 output 

7 
P5.0 I/O Port 5.0 

PWM0* O PWM0 Output (Alternate Pin) 

8 
P5.1 I/O Port 5.1 

PWM1* O PWM1 Output (Alternate Pin) 

9 
P5.2 I/O Port 5.2 

PWM2* O PWM2 Output (Alternate Pin) 

10 
P5.3 I/O Port 5.3 

PWM3* O PWM3 Output (Alternate Pin) 

11 VSS GND Device ground 

12 VSS GND Device ground 

13 
P3.1 I/O Port 3.1 

TXD0 O UART0 TX pin 

14 

P3.2 I/O Port 3.2 

INT0 I Interrupt 0 input 

PC0.0 I Pulse Counter PC0 input 0 

15 

P3.3 I/O Port 3.3 

INT1 I Interrupt 1 input 

PC1.0 I Pulse Counter PC1 input 0 

16 

P3.4 I/O Port 3.4 

SCL I/O I²C clock 

T0IN I Timer 0 Input 

PC0.3 I Pulse Counter PC0 input 3 

EXBR0 I UART0 External Baud Rate Input 

17 

P3.5 I/O Port 3.5  

SDA I/O I²C Data 

T1IN I Timer 1 Input 

EXBR1 I UART1 External Baud Rate input 

18 

P3.6 I/O Port 3.6 

WR O 
Ext Data memory access write signal 
(active low) 

19 

P3.7 I/O Port 3.7 

RD O 
Ext Data memory access read signal (active 
low) 

20 VDD VDD Positive supply 

21 VDD VDD Positive supply 

22 
P5.4 I/O Port 5.4 

PWM4* O PWM4 Output (Alternate Pin) 

23 
P5.5 I/O Port 5.5 

PWM5* O PWM5 Output (Alternate Pin) 

24 
P5.6 I/O Port 5.6 

PWM6* O PWM6 Output (Alternate Pin) 

25 
P5.7 I/O Port 5.7 

PWM7* O PWM7 Output (Alternate Pin) 

 

 
 
 

MLF-
68 

Name I/O Function 

26 
XTAL1 O Crystal Oscillator (Output) 

P4.6 I/O Port 4.6  

27 
XTAL2 I Crystal Oscillator (Input) 

P4.7 I/O Port 4.7  

28 VSS GND Device ground 

29 
P4.0 I/O Port 4.0 

T1OUT O Timer 1 Output 

30 

P2.0 I/O Port 2.0 

PWM0 O PWM0 Output 

A8 O Ext. Address Bus A8 

31 

P2.1 I/O Port 2.1 

PWM1 O PWM1 Output 

A9 O Ext. Address Bus A9 

32 

P2.2 I/O Port 2.2 

PWM2 O PWM2 Output 

A10 O Ext. Address Bus A10 

33 

P2.3 I/O Port 2.3 

PWM3 O PWM3 Output 

TXD0* O UART0 TX pin (Alternate Pin ) 

A11 O Ext. Address Bus A11 

34 

P2.4 I/O Port 2.4 

PWM4 O PWM4 Output 

RXD0* I UART0 RX pin (Alternate Pin) 

PC0.2 I Pulse Counter PC0 input 2 

A12 O Ext. Address Bus A12 

DBCS0 O Ext. Data bus DBCS0 

35 

P2.5 I/O Port 2.5 

PWM5 O PWM5 output 

T1EX I Timer 1 EX input 

A13 O Ext. Address Bus A13 

DBCS1 O Ext. Data bus DBCS1 

36 

P2.6 I/O Port 2.6 

PWM6 O PWM6 output 

T0EX I Timer 0 EX input 

A14 O Ext. Address Bus A114 

DBCS2 O Ext. Data bus DBCS2 

37 

P2.7 I/O Port 2.7 

PWM7 O PWM7 output 

TCK I JTAG TCK input 

DBCS3 O Ext. Data bus DBCS3 

38 
P4.1 I/O Port 4.1 

TMS I JTAG TMS Input 

39 
CM0 I JTAG Program mode 

ALE O Ext Address Latch Enable 

40 
P4.2 I/O Port 4.2 

TDO O JTAG TDO Line 

41 
P4.3 I/O Port 4.3 

TDI I JTAG TDI line 

42 
TXD1* O UART1 TX pin (Alternate Pin) 

T1EX I Timer 1 EX input 

43 

RXD1* I UART1 RX pin (Alternate Pin) 

T0EX I Timer 0 EX input 

PC1.2 I Pulse Counter PC1 input 2 

44 
P6.7 I/O Port 6.7 

A7 O Ext. Address 7 (Non-Multiplexed mode) 

45 
P6.6 I/O Port 6.6 

A6 O Ext. Address 6 (Non-Multiplexed mode) 

46 
P6.5 I/O Port 6.5 

A5 O Ext. Address 5 (Non-Multiplexed mode) 
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MLF-

68 
Name I/O Function 

47 
P0.7 I/O Port 0.7 

AD7 I/O Ext. Address/Data Bus AD7 

48 
P0.6 I/O Port 0.6 

AD6 I/O Ext. Address/Data Bus AD6 

49 
P0.5 I/O Port 0.5 

AD5 I/O Ext. Address/Data Bus AD5 

50 
P0.4 I/O Port 0.4 

AD4 I/O Ext. Address/Data Bus AD4 

51 VSS GND Device ground 

52 
P0.3 I/O Port 0.3 

AD3 I/O Ext. Address/Data Bus AD3 

53 
P0.2 I/O Port 0.2 

AD2 I/O Ext. Address/Data Bus AD2 

54 
P0.1 I/O Port 0.1 

AD1 I/O Ext. Address/Data Bus AD1 

55 
P0.0 I/O Port 0.0 

AD0 I/O Ext. Address/Data Bus AD0 

56 
P6.4 I/O Port 6.4 

A4 O Ext. Address 4 (Non-Multiplexed mode) 

57 
P6.3 I/O Port 6.3 

A3 O Ext. Address 3 (Non-Multiplexed mode) 

58 
P6.2 I/O Port 6.2 

A2 O Ext. Address 2 (Non-Multiplexed mode) 

59 

P6.1 I/O Port 6.1 

A1 O Ext. Address 1 (Non-Multiplexed mode) 

T2IN* I Timer 2 input (Alternate) 

60 

P6.0 I/O Port 6.0 

A0 O Ext. Address 0 (Non-Multiplexed mode) 

T2EX* I Timer 2 EX Input (Alternate) 

61 VDD VDD Positive supply 

62 VDD VDD Positive supply 

63 
P4.4 I/O Port 4.4 

T2OUT O Timer 2 Output  

64 

P1.0 I/O Port 1.0 

CS0 O SPI Chip Select  0 

T2IN I Timer 2 input 

65 

P1.1 I/O Port 1.1 

CS1 O SPI Chip Select 1 

T2EX I Timer 2 EX input 

66 

P1.2 I/O Port 1.2 

CS2 O SPI Chip Select 2 

RXD1 I UART1 RX line 

PC1.1 I Pulse Counter PC1 input 1 

T2OUT O Timer 2 Output Pin (Alternate Pin) 

67 

P1.3 I/O Port 1.3 

CS3 O SPI Chip Select 3 

TXD1 O UART1 TX line 

68 

P1.4 I/O Port 1.4 

SS I SPI Slave Select input 

T1OUT* O Timer 1 Output (Alternate pin) 

 

 
 

VSS

P0.4-AD4

P0.5-AD5

P0.6-AD6

P0.7-AD7

P6.5-A5

P6.6-A6

P6.7-A7

PC1.2-T0EX-RXD1*

T1EX-TXD1*

P4.3-TDI

P4.2-TDO

CM0-ALE

P4.1-TMS

P2.7-DBCS3-PWM7-TCK

P2.6-A14-DBCS2-PWM6-T0EX

P2.5-A13-DBCS1-PWM5-T1EX

SDO-P1.5

SCK-SCL*-PC1.3-P1.6

SDI-SDA*-P1.7

RESET

RXD0-PC0.1-P3.0

T0OUT-P4.5

PWM0*-P5.0

PWM1*-P5.1

PWM2*-P5.2

PWM3*-P5.3

VSS

TXD0-P3.1

INT0-PC0.0-P3.2

INT1-PC1.0-P3.3

T0IN-SCL-EXBR0-PC0.3-P3.4

T1IN-SDA-EXBR1-P3.5

W
R

-P
3

.6

R
D

-P
3

.7

V
D

D

V
D

D

P
W

M
4

*-
P

5
.4

P
W

M
5

*-
P

5
.5

P
W

M
6

*-
P

5
.6

P
W

M
7

*-
P

5
.7

X
T

A
L

1
-P

4
.6

X
T

A
L

2
-P

4
.7

V
S

S

T
1

O
U

T
-P

4
.0

P
W

M
0

-A
8

-P
2

.0

P
W

M
1

-A
9

-P
2

.1

P
W

M
2

-A
1

0
-P

2
.2

T
X

D
0

*-
P

W
M

3
-A

1
1

-P
2

.3

R
X

D
0

-P
W

M
4

-A
1

2
-D

B
C

S
0

-P
2

.4

P
1

.4
-S

S
-T

1
O

U
T

*

P
1

.3
-C

S
3

-T
X

D
1

P
1

.2
-C

S
2

-P
C

1
.1

-R
X

D
1

-T
2

O
U

T
*

P
1

.1
-C

S
1

-T
2

E
X

P
1

.0
-C

S
0

-T
2

IN

P
4

.4
-T

2
O

U
T

V
D

D

P
6

.0
-A

0
-T

2
E

X
*

P
6

.1
-A

1
-T

2
IN

*

P
6

.2
-A

2

P
6

.3
-A

3

P
6

.4
-A

4

P
0

.0
-A

D
0

P
0

.1
-A

D
1

P
0

.2
-A

D
2

P
0

.3
-A

D
3

51

50

49

48

47

46

45

44

43

42

41

40

39

38

37

36

35

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

6
8

6
7

6
6

6
5

6
4

6
3

6
2

6
1

6
0

5
9

5
8

5
7

5
6

5
5

5
4

5
3 5
2

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

3
0

3
1

3
2

3
3

3
4

VSS

V
D

D

VRS51L3074-MG

MLF-68 (10x10mm)

 



NO
T R

ECO
M

M
ENDED 

FO
R N

EW
 D

ESIG
NS

No d
ire

ct
 re

pla
ce

m
ent.

 VRS51L30xx High-Performance 8051 MCU + F-RAM 

 

Rev. 2.3 
August 2011 

  page 6 of 116 
 

 

1   Instruction Set 

The following table describes the instruction set of the 
VRS51L30xx. The instructions are binary code-compatible 
and perform the same functions as industry standard 
8051s. 

TABLE 3: LEGEND FOR INSTRUCTION SET TABLE 

Symbol Function 

A Accumulator 

Rn Register R0-R7 

Direct Internal register address 

@Ri Internal register pointed to by R0 or R1 (except MOVX) 

Rel Two's complement offset byte 

Bit Direct bit address 

#data 8-bit constant 

#data 16 16-bit constant 

addr 16 16-bit destination address 

addr 11 11-bit destination address 

TABLE 4: VRS51L30XX INSTRUCTION SET 

Mnemonic Description Size 
(bytes) 

Instr. 
Cycles 

Hex Code 

Arithmetic instructions  

ADD A, Rn Add register to A 1 2 28h-2Fh 

ADD A, direct Add direct byte to A 2 3 25h 

ADD A, @Ri Add data memory to A 1 3 26h-27h 

ADD A, #data Add immediate to A 2 2 24h 

ADDC A, Rn Add register to A with carry 1 2 38h-3Fh 

ADDC A, direct Add direct byte to A with carry 2 3 35h 

ADDC A, @Ri Add data memory to A with carry 1 3 36h-37h 

ADDC A, #data Add immediate to A with carry 2 2 34h 

SUBB A, Rn Subtract register from A with borrow 1 2 98h-9Fh 

SUBB A, direct Subtract direct byte from A with borrow 2 3 95h 

SUBB A, @Ri Subtract data mem from A with borrow 1 3 96h-97h 

SUBB A, #data Subtract immediate from A with borrow 2 2 94h 

INC A Increment A 1 2 04h 

INC Rn Increment register 1 2 08h-0Fh 

INC direct Increment direct byte 2 3 05h 

INC @Ri Increment data memory 1 3 06h-07h 

DEC A Decrement A 1 2 14h 

DEC Rn Decrement register 1 2 18h-1Fh 

DEC direct Decrement direct byte 2 3 15h 

DEC @Ri Decrement data memory 1 3 16h-17h 

INC DPTR Increment data pointer 1 2 A3h 

MUL AB Multiply A by B 1 2 A4h 

DIV AB Divide A by B 1 2 84h 

DA A Decimal adjust A 1 4 D4h 

Logical Instructions  

ANL A, Rn AND register to A 1 2 58h-5Fh 

ANL A, direct AND direct byte to A 2 3 55h 

ANL A, @Ri AND data memory to A 1 3 56h-57h 

ANL A, #data AND immediate to A 2 2 54h 

ANL direct, A AND A to direct byte 2 3 52h 

ANL direct, #data AND immediate data to direct byte 3 3 53h 

ORL A, Rn OR register to A 1 2 48h-4Fh 

ORL A, direct OR direct byte to A 2 3 45 

ORL A, @Ri OR data memory to A 1 3 46h-47h 

ORL A, #data OR immediate to A 2 2 44h 

ORL direct, A OR A to direct byte 2 3 42h 

ORL direct, #data OR immediate data to direct byte 3 3 43h 

XRL A, Rn Exclusive-OR register to A 1 2 68h-6Fh 

XRL A, direct Exclusive-OR direct byte to A 2 3 65h 

XRL A, @Ri Exclusive-OR data memory to A 1 3 66h-67h 

XRL A, #data Exclusive-OR immediate to A 2 2 64h 

XRL direct, A Exclusive-OR A to direct byte 2 3 62h 

XRL direct, #data Exclusive-OR immediate to direct byte 3 3 63h 

CLR A Clear A 1 1 E4h 

CPL A Compliment A 1 1 F4h 

SWAP A Swap nibbles of A 1 1 C4h 

RL A Rotate A left 1 1 23h 

RLC A Rotate A left through carry 1 1 33h 

RR A Rotate A right 1 1 03h 

RRC A Rotate A right through carry 1 1 13h 

Definitions 
Rn:  Any of the register R0 to R7 

@Ri:  Indirect addressing using Register R0 or R1 

#data: immediate Data provided with Instruction 
#data16:  Immediate data included with instruction 
bit: address at the bit level 

rel: relative address to Program counter from +127 to ï128 
Addr11: 11-bit address range 
Addr16: 16-bit address range 

#d: Immediate Data supplied with instruction 

 

Mnemonic Description Size 
(bytes) 

Instr. 
Cycles 

Hex Code 

Boolean Instruction  

CLR C Clear Carry bit 1 1 C3h 

CLR bit Clear bit 2 4 C2h 

SETB C Set Carry bit to 1 1 1 D3h 

SETB bit Set bit to 1 2 4 D2h 

CPL C Complement Carry bit 1 1 B3h 

CPL bit Complement bit 2 4 B2h 

ANL C,bit Logical AND between Carry and bit 2 4 82h 

ANL C,#bit Logical AND between Carry and not bit 2 4 B0h 

ORL C,bit Logical ORL between Carry and bit 2 4 72h 

ORL C,#bit Logical ORL between Carry and not bit 2 4 A0h 

MOV C,bit Copy bit value into Carry 2 4 A2h 

MOV bit,C Copy Carry value into Bit 2 3 92h 

Data Transfer Instructions  

MOV A, Rn Move register to A 1 2 E8h-EFh 

MOV A, direct Move direct byte to A 2 3 E5h 

MOV A, @Ri Move data memory to A 1 3 E6h-E7h 

MOV A, #data Move immediate to A 2 2 74h 

MOV Rn, A Move A to register 1 1 F8h-FFh 

MOV Rn, direct Move direct byte to register 2 3 A8h-AFh 

MOV Rn, #data Move immediate to register 2 2 78h-7Fh 

MOV direct, A Move A to direct byte 2 3 F5h 

MOV direct, Rn Move register to direct byte 2 3 88h-8Fh 

MOV direct, direct Move direct byte to direct byte 3 3 85h 

MOV direct, @Ri Move data memory to direct byte 2 3 86h-87h 

MOV direct, #data Move immediate to direct byte 3 3 75h 

MOV @Ri, A Move A to data memory 1 2 F6h-F7h 

MOV @Ri, direct Move direct byte to data memory 2 3 A6h-A7h 

MOV @Ri, #data Move immediate to data memory 2 2 76h-77h 

MOV DPTR, #data Move immediate to data pointer 3 3 90h 
MOVC A, @A+DPTR Move code byte relative DPTR to A 1 3+1 93h 

MOVC A, @A+PC Move code byte relative PC to A 1 3+1 83h 

MOVX 
A,{MPAGE, @Ri} 

Move external data (A8) to A 1 3* E2h-E3h 

MOVX A, @DPTR Move external data (A16) to A 1 2* E0h 

MOVX 
{MPAGE, @Ri},A 

Move A to external data (A8) 1 2* F2h-F3h 

MOVX @DPTR, A Move A to external data (A16) 1 1* F0h 

PUSH direct Push direct byte onto stack 2 3 C0h 

POP direct Pop direct byte from stack 2 2 D0h 

XCH A, Rn Exchange A and register 1 3 C8h-CFh 

XCH A, direct Exchange A and direct byte 2 4 C5h 

XCH A, @Ri Exchange A and data memory 1 4 C6h-C7h 

XCHD A, @Ri 
Exchange A and data memory  
lower nibble 

1 4 D6h-D7h 

Branching Instructions  

ACALL addr 11 Absolute call to subroutine 2 4+1 11h-F1h 

LCALL addr 16 Long call to subroutine 3 5+1 12h 

RET Return from subroutine 1 3+1 22h 

RETI Return from interrupt 1 3+1 32h 

AJMP addr 11 Absolute jump unconditional 2 2+1 01h-E1h 

LJMP addr 16 Long jump unconditional 3 3+1 02h 

SJMP rel Short jump (relative address) 2 3+1 80h 

JC rel Jump on carry = 1 2 3+1 40h 

JNC rel Jump on carry = 0 2 3+1 50h 

JB bit, rel Jump on direct bit = 1 3 3 / 4 +1 20h 

JNB bit, rel Jump on direct bit = 0 3 3 / 4 +1 30h 

JBC bit, rel Jump on direct bit = 1 and clear 3 3 / 4 + 1 10h 

JMP @A+DPTR Jump indirect relative DPTR 1 2+1 73h 

JZ rel Jump on accumulator = 0 2 3+1 60h 

JNZ rel Jump on accumulator 1= 0 2 3+1 70h 

CJNE A, direct, rel Compare A, direct JNE relative 3 4 / 5 +1 B5h 

CJNE A, #d, rel Compare A, immediate JNE relative 3 3 / 4 +1 B4h 

CJNE Rn, #d, rel Compare reg, immediate JNE relative 3 3 / 4 +1 B8h-BFh 

CJNE @Ri, #d, rel Compare ind, immediate JNE relative 3 4 / 5 + 1 B6h-B7h 

DJNZ Rn, rel Decrement register, JNZ relative 2 3 / 4 +1 D8h-DFh 

DJNZ direct, rel Decrement direct byte, JNZ relative 3 3 / 4 +1 D5 

Miscellaneous Instruction  

NOP No operation 1 1 00h 

NOP If PCON.4 is 0 (reset Value): NOP 1 1 A5h 

MOV @RamPtr,A 
If MSB (@RamPtr) == 0 
Accumulator value is written  
in SFR{1,@RamPtr[6:0]} 

2 3 A5h 

MOV A,@RamPtr 
If MSB (@RamPtr) == 1 
SFR{1,@RamPtr[6:0]}  
is written in Accumulator 

3 4 A5h 

Notes on number of Cycles:  
 

ñX / Yò cycles denotes number of cycle Without / With Jump 
ñ+1ò indicates extra Cycle that may be required because of Flash access 
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2 Special Function Registers (SFR) 

Addresses 80h to FFh of the SFR address space can be accessed in direct addressing mode only. The following table 
lists the VRS51L30xx special function registers. Due to the VRS51L30xxôs high level of integration, the SFRs have 
been mapped onto two pages.  

The following tables summarize the SFR assignment. Complete functional descriptions of each register will be 
provided throughout the datasheet. 

2.1 SFR Map Page 0 

TABLE 5: SPECIAL FUNCTION REGISTERS (SFR) PAGE 0 
SFR 

Register 
SFR 
Adrs 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
Reset 
Value 

P0 80h - - - - - - - - 1111 1111b 

SP 81h - - - - - - - - 0000 0111b 

DPL0 82h - - - - - - - - 0000 0000b 

DPH0 83h - - - - - - - - 0000 0000b 

DPL1 84h         0000 0000b 

DPH1 85h         0000 0000b 

DPS 86h        DPSEL 0000 0000b 

PCON 87h OSCSTOP INTMODEN DEVCFGEN SFRINDADR GF1 GF0 PDOWN IDLE 0110 0000b 

INTEN1 88h T1IEN U1IEN U0IEN PCHGIEN0 T0IEN SPIRXOVIEN SPITXEIEN - 0000 0000b 

T0T1CFG 89h - T1GATE T0GATE T1CLKSRC T1OUTEN T1MODE8 T0OUTEN T0MODE8 0000 0000b 

TL0 8Ah         0000 0000b 

TH0 8Bh         0000 0000b 

TL1 8Ch         0000 0000b 

TH1 8Dh         0000 0000b 

TL2 8Eh         0000 0000b 

TH2 8Fh         0000 0000b 

P1 90h - - - - - - - - 1111 1111b 

WDTCFG 91h WDTPERIOD3 WDTPERIOD2 WDTPERIOD1 WDTPERIOD0 WTIMERF ASTIMER WDTF WDTRESET 0000 0000b 

RCAP0L 92h         0000 0000b 

RCAP0H 93h         0000 0000b 

RCAP1L 94h         0000 0000b 

RCAP1H 95h         0000 0000b 

RCAP2L 96h         0000 0000b 

RCAP2H 97h         0000 0000b 

P5 98h         1111 1111b 

T0T1CLKCFG 99h T1CLKCFG3 T1CLKCFG2 T1CLKCFG1 T1CLKCFG0 T0CLKCFG3 T0CLKCFG2 T0CLKCFG1 T0CLKCFG0 0000 0000b 

T0CON 9Ah T0OVF T0EXF T0DOWNEN T0TOGOUT T0EXTEN TR0 T0COUNTEN T0RLCAP 0000 0000b 

T1CON 9Bh T1OVF T1EXF T1DOWNEN T1TOGOUT T1EXTEN TR1 T1COUNTEN T1RLCAP 0000 0000b 

T2CON 9Ch T2OVF T2EXF T2DOWNEN T2TOGOUT T2EXTEN TR2 T2COUNTEN T2RLCAP 0000 0000b 

T2CLKCFG 9Dh - - T2CLKSRC T2OUTEN T2CLKCFG3 T2CLKCFG2 T2CLKCFG1 T2CLKCFG0 0000 0000b 

PWC0CFG 9Eh PWC0IF PWC0RST PWC0END PWC0START PWC0ENDSRC1 PWC0ENDSRC0 PWC0STSRC1 PWC0STSRC0 0000 0000b 

PWC1CFG 9Fh PWC1IF PWC1RST PWC1END PWC1START PWC1ENDSRC1 PWC1ENDSRC0 PWC1STSRC1 PWC1STSRC0 0000 0000b 

P2 A0h - - - - - - - - 1111 1111b 

UART0INT A1h COLEN RXOVEN RXAVAILEN TXEMPTYEN COLENF RXOVF RXAVENF TXEMPTYF 0000 0001b 

UART0CFG A2h BRADJ3 BRADJ2 BRADJ1 BRADJ0 BRCLKSRC B9RXTX B9EN STOP2EN 1110 0000b 

UART0BUF A3h         0000 0000b 

UART0BRL A4h         0000 0000b 

UART0BRH A5h         0000 0000b 

UART0EXT A6h U0TIMERF U0TIMEREN U0RXSTATE MULTIPROC Reserved Reserved Reserved Reserved 0010 0000b 

Reserved A7h          

INTEN2 A8h PCHGIEN1 AUWDTIEN PWMT47IEN PWMT03IEN PWCIEN I2CUARTCI I2CIEN T2IEN 0000 0000b 

PWMCFG A9h - PWMWAIT PWMCLRALL PWMLSBMSB PWMMIDEND PWMCH2 PWMCH1 PWMCH0 0000 0000b 

PWMEN AAh PWM7EN PWM6EN PWM5EN PWM4EN PWM3EN PWM2EN PWM1EN PWM0EN 0000 0000b 
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PWMLDPOL ABh PWM7LDPOL PWM6LDPOL PWM5LDPOL PWM4LDPOL PWM3LDPOL PWM2LDPOL PWM1LDPOL PWM0LDPOL 0000 0000b 

PWMDATA ACh         0000 0000b 

PWMTMREN ADh PWM7TMREN PWM6TMREN PWM5TMREN PWM4TMREN PWM3TMREN PWM2TMREN PWM1TMREN PWM0TMREN 0000 0000b 

PWMTMRF AEh PWM7TMRF PWM6TMRF PWM5TMRF PWM4TMRF PWM3TMRF PWM2TMRF PWM1TMRF PWM0TMRF 0000 0000b 

PWMCLKCFG AFh U4PWMCLK3 U4PWMCLK2 U4PWMCLK1 U4PWMCLK0 L4PWMCLK3 L4PWMDCLK2 L4PWMCLK1 L4PWMCLK0 0000 0000b 

P3 B0h - - - - - - - - 1111 1011b 

UART1INT B1h COLEN RXOVEN RXAVAILEN TXEMPTYEN COLENF RXOVF RXAVENF TXEMPTYF 0000 0001b 

UART1CFG B2h BRADJ3 BRADJ2 BRADJ1 BRADJ0 BRCLKSRC B9RXTX B9EN STOP2EN 1110 0000b 

UART1BUF B3h         0000 0000b 

UART1BRL B4h         0000 0000b 

UART1BRH B5h         0000 0000b 

UART1EXT B6h U1TIMERF U1TIMEREN U1RXSTATE MULTIPROC 0 0 0 0 0010 0000b 

Not used B7h          

IPINFLAG1 B8h P37IF P36IF P35IF P34IF P31IF P30IF INT1IF INT0IF 0000 0000b 

PORTCHG B9h PMONFLAG1 PCHGMSK1 PCHGSEL1 PCHGSEL0 PMONFLAG0 PCHGMSK0 PCHGSEL1 PCHGSEL0 0000 0000b 

P4 C0h         1111 1111b 

SPICTRL C1h SPICLK2 SPICLK1 SPICLK0 SPICS1 SPICS0 SPICLKPH SPICLKPOL SPIMASTER 0000 0001b 

SPICONFIG C2h SPIMANCS SPIUNDERC FSONCS3 SPILOADCS3 SPISLOW SPIRXOVEN SPIRXAVEN SPITXEEN 0000 0000b 

SPISIZE C3h         0000 0111b 

SPIRXTX0 C4h         0000 0000b 

SPIRXTX1 C5h         0000 0000b 

SPIRXTX2 C6h         0000 0000b 

SPIRXTX3 C7h         0000 0000b 

P6* C8h         1111 1111b 

SPISTATUS C9h SPIREVERSE - SPIUNDERF SSPINVAL SPINOCS SPIRXOVF SPIRXAVF SPITXEMPF 0011 1001b 

PSW D0h CY AC F0 RS1 RS0 OV F1 P 0000 0000b 

I2CCONFIG D1h MASTRARB I2CRXOVEN I2CRXAVEN I2CTXEEN I2CMASTART I2CSCLLOW I2CRXSTOP I2CMODE 0000 0100b 

I2CTIMING D2h         0000 1100b 

I2CIDCFG D3h I2CID6 I2CID5 I2CID4 I2CID3 I2CID2 I2CID1 I2CID0 I2CADVCFG 0000 0000b 

I2CSTATUS D4h I2CERROR I2CNOACK I2CSDASYNC I2CACKPH I2CIDLEF I2CRXOVF I2CRXAVF I2CTXEMPF 0010 1001b 

I2CRXTX D5h         0000 0000b 

IPININV1 D6h P37IINV P36IINV P35IINV P34IINV P33IINV P32IINV INT1IINV INT0IINV 0000 0000b 

IPININV2 D7h P07IINV P06IINV P05IINV P04IINV P03IINV P02IINV P01IINV P00IINV 0000 0000b 

IPINFLAG2 D8h P07IF P06IF P05IF P04IF P03IF P02IF P01IF P00IF 0000 0000b 

XMEMCTRL D9h EXTBUSCFG EXTBUSCS - - STRECH3 STRECH2 STRECH1 STRECH0 0000 0000b 

Reserved DAh - - - - - - - - 0000 0000b 

Reserved DBh - - - - - - - - 0000 0000b 

FRAMCFG1 DCh FREADIDLE 0 FRAMCLK1 FRAMCLK0 BURSTEN FRAMOP1 FRAMOP0 RUNFRAMOP 1000 0000b 

FRAMCFG2 DDH 0 0 0 0 FRAMBP1 FRAMBP0 FRAMWEL 0 0000 0000b 

Reserved DEh - - - - - - - - 0000 0000b 

Reserved DFH - - - - - - - - 0000 0000b 

ACC E0h - - - - - - - - 0000 0000b 

DEVIOMAP E1h Reserved PWMALTMAP I2CALTMAP U1ALTMAP U0ALTMAP T2ALTMAP T1ALTMAP T0ALTMAP 0000 0000b 

INTPRI1 E2h T1P37PRI U1P36PRI U0P35PRI PC0P34PRI T0P31PRI SRP30PRI STP33PRI INT0P32PRI 0000 0000b 

INTPRI2 E3h PC1P00PRI AUP06PRI PTHP05PRI PTLP04PRI PWCP23PRI I10P02PRI I2CP01PRI T2P00PRI 0000 0000b 

INTSRC1 E4h INTSRC1.7 INTSRC1.6 INTSRC1.5 INTSRC1.4 INTSRC1.3 INTSRC1.2 INTSRC1.1 INTSRC1.0 0000 0000b 

INTSRC2 E5h INTSRC2.7 INTSRC2.6 INTSRC2.5 INTSRC2.4 INTSRC2.3 INTSRC2.2 INTSRC2.1 INTSRC2.0 0000 0000b 

IPINSENS1 E6h P37ISENS P36ISENS P35ISENS P34ISENS P33ISENS P32ISENS INT1ISENS INT0ISENS 0000 0000b 

IPINSENS2 E7h P07ISENS P06ISENS P05ISENS P04ISENS P03ISENS P02ISENS P01ISENS P00ISENS 0000 0000b 

GENINTEN E8h - - - - - - CLRPININT GENINTEN 0000 0000b 

FPICONFIG E9h FPILOCK1 FPILOCK0 FPIIDLE FPIRDY 0 FPI8BIT FPITASK1 FPITASK0 0000 0100b 

FPIADDRL EAh         0000 0000b 

FPIADDRH EBh         0000 0000b 

FPIDATAL ECh         0000 0000b 
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FPIDATAH EDh         0000 0000b 

FPICLKSPD EEh     FPICLKSPD3 FPICLKSPD2 FPICLKSPD1 FPICLKSPD0 0000 0000b 

Reserved EFh - - - - - - - - 0000 0000b 

B F0h         0000 0000b 

MPAGE F1h         0000 0000b 

DEVCLKCFG1 F2h SOFTRESET OSCSELECT CLKDIVEN FULLSPDINT CLKDIV3 CLKDIV2 CLKDIV1 CLKDIV0 0110 0000b 

DEVCLKCGF2 F3h CYOSCEN INTOSCEN - - CYRANGE1 CYRANGE0 0 - 0100 1001b 

PERIPHEN1 F4h SPICSEN SPIEN I2CEN U1EN U0EN T2EN T1EN T0EN 0000 0000b 

PERIPHEN2 F5h PWC1EN PWC0EN AUEN XRAM2CODE IOPORTEN WDTEN PWMSFREN FPIEN 0000 1000b 

DEVMEMCFG F6h EXTBUSEN FRAMEN - - - - - SFRPAGE 0000 0000b 

PORTINEN F7h Reserved (0) P6INPUTEN P5INPUTEN P4INPUTEN P3INPUTEN P2INPUTEN P1INPUTEN P0INPUTEN 0111 1111b 

USERFLAGS F8h         0000 0000b 

P0PINCFG F9h P07IN1OUT0 P06IN1OUT0 P05IN1OUT0 P04IN1OUT0 P03IN1OUT0 P02IN1OUT0 P01IN1OUT0 P00IN1OUT0 1111 1111b 

P1PINCFG FAh P17IN1OUT0 P16IN1OUT0 P15IN1OUT0 P14IN1OUT0 P13IN1OUT0 P12IN1OUT0 P11IN1OUT0 P10IN1OUT0 1111 1111b 

P2PINCFG FBh P27IN1OUT0 P26IN1OUT0 P25IN1OUT0 P24IN1OUT0 P23IN1OUT0 P22IN1OUT0 P21IN1OUT0 P20IN1OUT0 1111 1111b 

P3PINCFG FCh P37IN1OUT0 P36IN1OUT0 P35IN1OUT0 P34IN1OUT0 P33IN1OUT0 P32IN1OUT0 P31IN1OUT0 P30IN1OUT0 1111 1111b 

P4PINCFG FDh P47IN1OUT0 P46IN1OUT0 P45IN1OUT0 P44IN1OUT0 P43IN1OUT0 P42IN1OUT0 P41IN1OUT0 P40IN1OUT0 1111 1111b 

P5PINCFG FEh P57IN1OUT0 P56IN1OUT0 P55IN1OUT0 P54IN1OUT0 P53IN1OUT0 P52IN1OUT0 P51IN1OUT0 P50IN1OUT0 1111 1111b 

P6PINCFG FFh P67IN1OUT0 P66IN1OUT0 P65IN1OUT0 P64IN1OUT0 P63IN1OUT0 P62IN1OUT0 P61IN1OUT0 P60IN1OUT0 1111 1111b 
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2.2 SFR Map Page 1 

TABLE 6: SPECIAL FUNCTION REGISTERS (SFR) PAGE 1 
SFR 

Register 
SFR 
Adrs 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
Reset 
Value 

P0 80h - - - - - - - - 1111 1111b 

SP 81h - - - - - - - - 0000 0111b 

DPL0 82h - - - - - - - - 0000 0000b 

DPH0 83h - - - - - - - - 0000 0000b 

DPL1 84h         0000 0000b 

DPH1 85h         0000 0000b 

DPS 86h        DPSEL 0000 0000b 

PCON 87h OSCSTOP INTMODEN DEVCFGEN SFRINDADR GF1 GF0 PDOWN IDLE 0110 0000b 

INTEN1 88h T1IEN U1IEN U0IEN PCHGIEN0 T0IEN SPIRXOVIEN SPITXEIEN - 0000 0000b 

T0T1CFG 89h - T1GATE T0GATE T1CLKSRC T1OUTEN T1MODE8 T0OUTEN T0MODE8 0000 0000b 

TL0 8Ah         0000 0000b 

TH0 8Bh         0000 0000b 

TL1 8Ch         0000 0000b 

TH1 8Dh         0000 0000b 

TL2 8Eh         0000 0000b 

TH2 8Fh         0000 0000b 

P1 90h - - - - - - - - 1111 1111b 

WDTCFG 91h WDTPERIOD3 WDTPERIOD2 WDTPERIOD1 WDTPERIOD0 WTIMERF ASTIMER WDTF WDTRESET 0000 0000b 

RCAP0L 92h         0000 0000b 

RCAP0H 93h         0000 0000b 

RCAP1L 94h         0000 0000b 

RCAP1H 95h         0000 0000b 

RCAP2L 96h         0000 0000b 

RCAP2H 97h         0000 0000b 

P5 98h         1111 1111b 

T0T1CLKCFG 99h T1CLKCFG3 T1CLKCFG2 T1CLKCFG1 T1CLKCFG0 T0CLKCFG3 T0CLKCFG2 T0CLKCFG1 T0CLKCFG0 0000 0000b 

T0CON 9Ah T0OVF T0EXF T0DOWNEN T0TOGOUT T0EXTEN TR0 T0COUNTEN T0RLCAP 0000 0000b 

T1CON 9Bh T1OVF T1EXF T1DOWNEN T1TOGOUT T1EXTEN TR1 T1COUNTEN T1RLCAP 0000 0000b 

T2CON 9Ch T2OVF T2EXF T2DOWNEN T2TOGOUT T2EXTEN TR2 T2COUNTEN T2RLCAP 0000 0000b 

T2CLKCFG 9Dh - - T2CLKSRC T2OUTEN T2CLKCFG3 T2CLKCFG2 T2CLKCFG1 T2CLKCFG0 0000 0000b 

Reserved 9Eh - - - - - - - - 0000 0000b 

Reserved 9Fh - - - - - - - - 0000 0000b 

P2 A0h - - - - - - - - 1111 1111b 

Reserved A1h - - - - - - - - 0000 0000b 

AUA0 A2h*         0010 0000b 

AUA1 A3h*         0010 0000b 

AUC0 A4h*         0010 0000b 

AUC1 A5h*         0010 0000b 

AUC2 A6h*         0010 0000b 

AUC3 A7h*         0010 0000b 

INTEN2 A8h PCHGIEN1 AUWDTIEN PWMT47IEN PWMT03IEN PWCIEN I2CUARTCI I2CIEN T2IEN 0000 0000b 

P3 B0h - - - - - - - - 1111 1011b 

AUB0DIV B1h*         0010 0000b 

AUB0 B2h*         0010 0000b 

AUB1 B3h*         0010 0000b 

AURES0 B4h*         0010 0000b 

AURES1 B5h*         0010 0000b 

AURES2 B6h*         0010 0000b 

AURES3 B7h*         0010 0000b 

IPINFLAG1 B8h P37IF P36IF P35IF P34IF P31IF P30IF INT1IF INT0IF 0000 0000b 
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PORTCHG B9h PMONFLAG1 PCHGMSK1 PCHGSEL1 PCHGSEL0 PMONFLAG0 PCHGMSK0 PCHGSEL1 PCHGSEL0 0000 0000b 

Reserved BAh - - - - - - - - 0001 0000b 

Reserved BBh - - - - - - - - 0000 0000b 

Reserved BCh - - - - - - - - 0000 0000b 

Reserved BDh - - - - - - - - 0000 0000b 

Reserved BEh - - - - - - - -  

Reserved BFh - - - - - - - -  

P4 C0h         1111 1111b 

AUSHIFTCFG C1h* SHIFTMODE ARITHSHIFT SHIFT5 SHIFT4 SHIFT3 SHIFT2 SHIFT1 SHIFT0 0010 0000b 

AUCONFIG1 C2h* CAPPREV CAPMODE OVCAPEN READCAP ADDSRC1 ADDSRC0 MULCMD1 MULCMD0 0000 0000b 

AUCONFIG2 C3h* AUREGCLR2 AUREGCLR1 AUREGCLR0 AUINTEN - DIVOUTRG AUOV16 AUOV32 0000 0000b 

AUPREV0 C4h*         0000 0000b 

AUPREV1 C5h*         0000 0000b 

AUPREV2 C6h*         0000 0000b 

AUPREV3 C7h*         0000 0000b 

P6 C8h         0000 0000b 

Reserved C9h - - - - - - - - 0000 0000b 

Reserved CAh - - - - - - - - 0000 0001b 

Reserved CBh - - - - - - - - 0000 0000b 

Reserved CCh - - - - - - - - 0000 0000b 

Reserved CDh - - - - - - - - 0000 0000b 

Reserved CEh - - - - - - - - 0000 0000b 

Reserved CFh - - - - - - - -  

PSW D0h CY AC F0 RS1 RS0 OV - P 0000 0000b 

Reserved D1h - - - - - - - -  

Reserved D2h - - - - - - - -  

Reserved D3h - - - - - - - -  

Reserved D4h - - - - - - - -  

Reserved D5h - - - - - - - -  

IPININV1 D6h P37IINV P36IINV P35IINV P34IINV P33IINV P32IINV INT1IINV INT0IINV 0000 0000b 

IPININV2 D7h P07IINV P06IINV P05IINV P04IINV P03IINV P02IINV P01IINV P00IINV 0000 0000b 

IPINFLAG2 D8h P07IF P06IF P05IF P04IF P03IF P02IF P01IF P00IF 0000 0000b 

XMEMCTRL D9h EXTBUSCFG EXTBUSCS - - STRECH3 STRECH2 STRECH1 STRECH0 0000 0000b 

Reserved DAh - - - - - - - - 0000 0000b 

Reserved DBh - - - - - - - - 0000 0000b 

Reserved DCh - - - - - - - - 0000 0000b 

Reserved DDH - - - - - - - - 0000 0000b 

Reserved DEh - - - - - - - - 0000 0000b 

Reserved DFh - - - - - - - - 0000 0000b 

ACC E0h - - - - - - - - 0000 0000b 

DEVIOMAP E1h Reserved PWMALTMAP I2CALTMAP U1ALTMAP U0ALTMAP T2ALTMAP T1ALTMAP T0ALTMAP 0000 0000b 

INTPRI1 E2h T1P37PRI U1P36PRI U0P35PRI PC0P34PRI T0P31PRI SRP30PRI STP33PRI INT0P32PRI 0000 0000b 

INTPRI2 E3h PC1P00PRI AUP06PRI PTHP05PRI PTLP04PRI PWCP23PRI I10P02PRI I2CP01PRI T2P00PRI 0000 0000b 

INTSRC1 E4h INTSRC1.7 INTSRC1.6 INTSRC1.5 INTSRC1.4 INTSRC1.3 INTSRC1.2 INTSRC1.1 INTSRC1.0 0000 0000b 

INTSRC2 E5h INTSRC2.7 INTSRC2.6 INTSRC2.5 INTSRC2.4 INTSRC2.3 INTSRC2.2 INTSRC2.1 INTSRC2.0 0000 0000b 

IPINSENS1 E6h P37ISENS P36ISENS P35ISENS P34ISENS P33ISENS P32ISENS INT1ISENS INT0ISENS 0000 0000b 

IPINSENS2 E7h P07ISENS P06ISENS P05ISENS P04ISENS P03ISENS P02ISENS P01ISENS P00ISENS 0000 0000b 

GENINTEN E8h - - - - - - CLRPININT GENINTEN 0000 0000b 

FPICONFIG E9h FPILOCK1 FPILOCK0 FPIIDLE FPIRDY 0 FPI8BIT FPITASK1 FPITASK0 0000 0100b 

FPIADDRL EAh         0000 0000b 

FPIADDRH EBh         0000 0000b 

FPIDATAL ECh         0000 0000b 

FPIDATAH EDh         0000 0000b 

FPICLKSPD EEh     FPICLKSPD3 FPICLKSPD2 FPICLKSPD1 FPICLKSPD0 0000 0000b 
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Reserved EFh - - - - - - - - 0000 0000b 

B F0h         0000 0000b 

MPAGE F1h         0000 0000b 

DEVCLKCFG1 F2h SOFTRESET OSCSELECT CLKDIVEN FULLSPDINT CLKDIV3 CLKDIV2 CLKDIV1 CLKDIV0 0110 0000b 

DEVCLKCGF2 F3h CYOSCEN INTOSCEN - - CYRANGE1 CYRANGE0 0 - 0100 1001b 

PERIPHEN1 F4h SPICSEN SPIEN I2CEN U1EN U0EN T2EN T1EN T0EN 0000 0000b 

PERIPHEN2 F5h PWC1EN PWC0EN AUEN XRAM2CODE IOPORTEN WDTEN PWMSFREN FPIEN 0000 1000b 

DEVMEMCFG F6h EXTBUSEN FRAMEN - - - - - SFRPAGE 0000 0000b 

PORTINEN F7h Reserved (0) P6INPUTEN P5INPUTEN P4INPUTEN P3INPUTEN P2INPUTEN P1INPUTEN P0INPUTEN 0111 1111b 

USERFLAGS F8h         0000 0000b 

P0PINCFG F9h P07IN1OUT0 P06IN1OUT0 P05IN1OUT0 P04IN1OUT0 P03IN1OUT0 P02IN1OUT0 P01IN1OUT0 P00IN1OUT0 1111 1111b 

P1PINCFG FAh P17IN1OUT0 P16IN1OUT0 P15IN1OUT0 P14IN1OUT0 P13IN1OUT0 P12IN1OUT0 P11IN1OUT0 P10IN1OUT0 1111 1111b 

P2PINCFG FBh P27IN1OUT0 P26IN1OUT0 P25IN1OUT0 P24IN1OUT0 P23IN1OUT0 P22IN1OUT0 P21IN1OUT0 P20IN1OUT0 1111 1111b 

P3PINCFG FCh P37IN1OUT0 P36IN1OUT0 P35IN1OUT0 P34IN1OUT0 P33IN1OUT0 P32IN1OUT0 P31IN1OUT0 P30IN1OUT0 1111 1111b 

P4PINCFG FDh P47IN1OUT0 P46IN1OUT0 P45IN1OUT0 P44IN1OUT0 P43IN1OUT0 P42IN1OUT0 P41IN1OUT0 P40IN1OUT0 1111 1111b 

P5PINCFG FEh P57IN1OUT0 P56IN1OUT0 P55IN1OUT0 P54IN1OUT0 P53IN1OUT0 P52IN1OUT0 P51IN1OUT0 P50IN1OUT0 1111 1111b 

P6PINCFG FFh P67IN1OUT0 P66IN1OUT0 P65IN1OUT0 P64IN1OUT0 P63IN1OUT0 P62IN1OUT0 P61IN1OUT0 P60IN1OUT0 1111 1111b 

 

2.3 Bit Accessible Registers   

As is the case with standard 8051s, all SFR registers in which the lower nibble of address is x0 or x8, are bit- 
addressable.  The bit-addressable registers allow bit-oriented instructions to alter individual register bit values.   

TABLE 7:BIT ADDRESSABLE SFR REGISTERS 

SFR 
Register 

SFR 
Adrs 

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 
Reset 
Value 

P0 80h - - - - - - - - 1111 1111b 

INTEN1 88h T1IEN U1IEN U0IEN PCHGIEN0 T0IEN SPIRXOVIEN SPITXEIEN - 0000 0000b 

P1 90h - - - - - - - - 1111 1111b 

P5 98h         1111 1111b 

P2 A0h - - - - - - - - 1111 1111b 

INTEN2 A8h PCHGIEN1 AUWDTIEN PWMT47IEN PWMT03IEN PWCIEN I2CUARTCI I2CIEN T2IEN 0000 0000b 

P3 B0h - - - - - - - - 1111 1011b 

IPINFLAG1 B8h P37IF P36IF P35IF P34IF P31IF P30IF INT1IF INT0IF 0000 0000b 

P6 C8h         1111 1111b 

PSW D0h CY AC F0 RS1 RS0 OV - P 0000 0000b 

IPINFLAG2 D8h P07IF P06IF P05IF P04IF P03IF P02IF P01IF P00IF 0000 0000b 

ACC E0h - - - - - - - - 0000 0000b 

GENINTEN E8h - - - - - -  GENINTEN 0000 0000b 

B F0h         0000 0000b 

USERFLAGS F8h         0000 0000b 
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3 SFR Registers  

3.1 Accumulator, B and User Flags  
Register 

The VRS51L30xx accumulator is located at address 
E0h on SFR pages 0 and 1. The accumulator is the 
source and destination for many 8051 instructions. 

TABLE 8:  THE ACCUMULATOR   - ACC OR A SFR E0H 

7 6 5 4 3 2 1 0 

R/W,  Reset = 0x00 

ACC[7:0] 

The B register is mainly used for MUL and DIV 
instructions, holding the MSB of the MUL instruction 
and the remainder of the DIV instruction.  It can also 
be used as a general purpose register that is bit-
addressable. It is accessible on both SFR pages 0 and 
1 at address F0h. 

TABLE 9:  B REGISTER  - SFR F0H 

7 6 5 4 3 2 1 0 

R/W,  Reset = 0x00 

B[7:0] 

 

3.2 PSW Register 

The PSW register is a bit-addressable register that 
contains the status flags (CY, AC, OV, P), user flag 
(F0) and register bank select bits (RS1, RS0) of the 
8051 processor. 
 

TABLE 10:THE PSW SFR REGISTER  - PSW SFR D0H 

7 6 5 4 3 2 1 0 
R/W R/W R/W R/W R/W R/W R/W R/W 

0 0 0 0 0 0 0 0 

  
Bit Mnemonic Description 

7 CY Carry Bit Flag.  Indicates that the last 
addition/subtraction resulted in a carry  or 
borrow. The CY bit is cleared by other arithmetic 
instructions, the JBC and CLR C instructions.   

6 AC Auxiliary Carry Bit Flag.  Indicates that the last 
addition/subtraction resulted in a carry or borrow 
from the higher nibble. The AC bit is cleared by 
other arithmetic instructions and by the JBC 
instruction.   

5 F0 User General Purpose Flag 

4:3 RS1:RS0 Register Select Address Bank for R0 ï R7 
00 R0 to R7 From 00h to 07h 
01 R0 to R7 From 08h to 0Fh 
10 R0 to R7 From 10h to 17h 
11 R0 to R7 From 17h to 1Fh 

2 OV Overflow Flag 
Indicates that the last addition/subtraction 
resulted in a carry/borrow/overflow. The OV bit 
is cleared by other arithmetic instructions and 
the JBC instruction. 

1 F1 User General Purpose Flag 

0 P Parity Flag 

 
 

3.3 Data Pointers 

The VRS51L30xx includes two 16-bit data pointers 
that are described in the following tables.  The active 
data pointer is controlled via a DPS register located at 
SFR address 86h (see below). 

TABLE 11:  DATA POINTER 0 HIGH  - DPH0 SFR 83H 

7 6 5 4 3 2 1 0 

R/W,  Reset = 0x00 

DPTR0[15:8] 

TABLE 12:  DATA POINTER 0 LOW  - DPL0 SFR 82H 

7 6 5 4 3 2 1 0 

R/W,  Reset = 0x00 

DPTR0[7:0] 

TABLE 13:  DATA POINTER 1 HIGH  - DPH1 SFR 85H 

7 6 5 4 3 2 1 0 

R/W,  Reset = 0x00 

DPTR1[15:8] 

TABLE 14:  DATA POINTER 1 LOW  - DPL1 SFR 84H 

7 6 5 4 3 2 1 0 

R/W,  Reset = 0x00 

DPTR1[7:0] 

TABLE 15:  DATA POINTER SELECT REGISTER  - DPS SFR 86H 

7 6 5 4 3 2 1 0 
R R R R R R R R/W 

0 0 0 0 0 0 0 0 

  
Bit Mnemonic Description 

7:1 unused  

0 DPSEL DPS value 
0 :  Selects DPTR 0 
1 :  Selects DPTR 1  

3.4 Stack Pointer 

The stack pointer is a register located at address 81h 
of the SFR register area whose value corresponds to 
the address of the last item that was put on the 
processor stack. Each time new data is put on the 
processor stack, the value of the stack pointer is 
incremented.   

TABLE 16:  STACK POINTER  - SP SFR 81H 

7 6 5 4 3 2 1 0 

R/W,  Reset = 0x07 

SP[7:0] 

By default, the stack pointer value is 07h. The stack 
can be set anywhere in the internal SRAM from 
address 00h to FFh. 

Each time a function call is performed or an interrupt is 
serviced, the 16-bit return address (2 bytes) is stored 
on the stack.  Data can be manually placed on the 
stack by using the PUSH and POP functions. 
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3.5  SFR Structure 

The VRS51L30xx peripheral registers are accessible 
through two SFR pages mapped directly into the 80h 
to FFh address range in the 256 bytes of memory. 
Most peripherals are accessible via both SFR pages. 
The following peripherals are only accessible via SFR 
Page 0: 

o I²C Interface 
o SPI Interface 
o PWC Interface 
o F-RAM Memory configuration 

The enhanced arithmetic unit is only mapped onto 
SFR Page 1.  To access SFR Page 1 registers,  set 
the SFRPAGE bit of DEVMEMCFG register to 1, as 
shown below:  

ORL  DEVMEMCFG,0x01 ; SELECT SFR PAGE 1 

Returning to SFR Page 0 is done by clearing 
SFRPAGE bit of the DEVMEMCFG register. 

ANL  DEVMEMCFG,0xFEH  ;SELECT SFR PAGE 0 

3.6 Indirect Addressing of the SFR  

It is possible to access the SFR register in indirect 
addressing mode. Unique to the VRS51L30xx, this 
feature enables efficient SFR content data transfers. 

When the SFRINDADR bit 4 of the PCON register is 
set to 1, the A5h (NOP) instruction functions as an 
indirect SFR access. 

Indirect SFR addressing uses the accumulator as well 
as the four bank Rn registers of SRAM memory area 
00h to 1Fh to indirectly transfer the data to and from 
the SFR memory space. 

Indirect SFR Register Write 

For an indirect SFR write operation, perform the 
following steps after the SFRINDADR bit of the PCON 
register is set to 1: 

o Write the data value into the accumulator. 
o Hold the SFR address where the write 

operation is performed in the internal SRAM 
memory from address 00h to 1Fh.  

The same SRAM memory area [00h to 1Fh] holds four 
sets of 8x Rn registers that are used for indirect 
addressing. Only one set of Rn registers is active at 
any given time and is defined by the value of the bits 
RS1 and RS0 of the PSW register.   

For an indirect SFR write operation, bit 7 of the SFR 
address written into Rn must be cleared. For example, 
to write to the SPITX0 register located at address C4h, 
44h should be written into the Rn register. 

Example using the Bank 1,  R0 register:  
MOV    R0,#44  ;Target is SFR C4h (with Bit 7 stripped) 

Example using the Bank 1,  R3 register:  
MOV    R3,#44  ;Target is SFR C4h (with Bit 7 stripped) 

The next step involves calling the SFR indirect 
addressing function. This is a two-step process 
composed of the A5h instruction itself followed by the 
physical address of the Rn register, where the SFR 
address is stored.  If the R0 register of Bank 1 has 
been used, the next instructions should be: 

db. 0xA5 
db. 0x00 

If the R3 register of Bank 0 has been used, the next 
instructions should be: 

db. 0xA5 
db. 0x03 

This would also work for the Rn registers located in 
Bank 4. For example, if the R0 register of Bank 4 
contains the target SFR address, the instruction should 
be: 

db. 0xA5 
db. 0x18 

Once the A5h instruction is executed, the processor 
will take the value stored in the accumulator and put it 
into the SFR address identified by the Rn register 
address. 
;// Perform Indirect Write of Value 0xAA 
;// into USERFLAGS SFR address (0xF8) using indirect SFR WRITE 
     ORL 0x87, #0x10;             ;SET A5 for indirect SFR addressing 
     MOV  0xF8,#00                 ;Clear USERFLAGS 
     MOV A, #0xAA                  ;Acc = AAh 
     MOV R0, #0x78                 ;R0 (bank1) = address USERFLAGS (F8h) 
                                               ;with Bit 7 cleared 
     .db 0xA5                           ;Perform the indirect SFR write 
     .db 0x00                            ;After the second .db instruction, 
                                               ;P2 contains the value 0xAA 
     ANL 0x87, #0xEF;           ;Set A5 for NOP operation 

 
Indirect SFR Read 

Indirect SFR address read functions similarly to 
indirect SFR write, the main differences being that the 
SFR target address stored in the Rn register is the 
actual SFR address (bit 7 = 1) with the accumulator 
containing the current SFR data. 

;// Perform Indirect Read of Value in USERFLAGS SFR Address (0xF8) 
;// into ACC using indirect SFR READ function 
     ORL 0x87, #0x10;           ;SET A5 for indirect SFR addressing 
     MOV A,#0x00                 ;Acc = 00h 
     MOV R0, #0xF8              ;R0 (bank1) = address P2 with Bit 7 cleared 
    .db 0xA5                         ;Perform the indirect SFR Write 
    .db 0x00                          ;After the second .db instruction, 
                                            ;Acc contain the value 0xAA 
      ANL 0x87, #0xEF;      ;Set A5 for NOP operation 

3.7 User Flags Register 

The user flags register is a bit-addressable register 
used for condition testing or as a general purpose 
storage register. 

TABLE 17:  USERFLAGS REGISTER  - USERFLAGS SFR F8H 

7 6 5 4 3 2 1 0 

USERFLAGS, RESET = 0x00 

USERFLAGS[7:0] 
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4 Memory Architecture  

The following is an overview of the VRS51L30xxôs 
memory structure: 

FIGURE 3: VRS51L30XX DATA AND PROGRAM MEMORY STRUCTURE 
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The VRS51L30xx devices include 64KB of on-chip 
Flash memory that can be used as program memory 
or as nonvolatile data storage.  

The Flash memory is programmed via the JTAG or the 
FPI interface.  The VRS51L30xx members cannot be 
programmed in parallel mode (check FPI interface 
section for details).   

4.1 Internal Scratch Pad SRAM (256 B) 

As in standard 8051s, all VRS51L30xx family 
members include 256 bytes of internal scratch pad 
SRAM: the lower 128 bytes are accessed by either 
direct or indirect addressing; the upper 128 bytes are 
accessed by indirect addressing only.  Using direct 
addressing for the upper 128 bytes of scratch pad 
SRAM will access the SFR register area. 

4.2 Integrated 4KB SRAM Block 

The VRS51L30xx devices include a 4KB block of 
SRAM that is mapped from address 0000h to 0FFFh 
on the external memory bus.  This SRAM can be used 
for general purpose data memory or program memory. 

The 4KB SRAM memory is always active and it is 
accessed using MOVX instructions. 

Although the SRAM is mapped on the external 
memory, accessing it will have no impact on the I/O 
pins used for the external data memory bus. 

4.3 Running Programs from the 
External 4KB SRAM Block 

The VRS51L30xx processors can execute code 
directly from the external 4KB of SRAM.  Running the 
program from the SRAM memory can significantly 
save power, especially at lower operating frequencies.  
This is because SRAM power consumption is directly 
proportional to the access frequency, while power 
consumption of the Flash memory is less dependant of 
the device operating frequency. 

To execute code from the 4KB SRAM block: 

1. Copy the code from the Flash to the SRAM 
and apply the appropriate address shifting, if 
required. 

2. Before switching to an XRAM operation, the 
program must execute from a Flash address 
higher than 0FFFh. 

3. Set the XRAM2CODE bit (bit 4) of the 
PERIPHEN2 register. 

4. Jump to the code copied into XRAM. 

 

Code Example:  

Copies code from the Flash memory to the XRAM 
memory and switches the program execution to 
the XRAM. 
 
;--------VRS51L30xx - Running program into XRAM  --------------- 
;- DESCRIPTION:  This program gives an examples on how  
;-                to switch code execution from Flash to XRAM 
;----------------------------------------------------------------------------------- 
include VRS51L3074_RIDE.inc 
 
;---------- Variable definition -------------- 
CPTR    EQU 030h 
 
 org  00000H  
 LJMP  INIT 
  
;------------------------------------------------------------------------ 
;---------------------- MAIN PROGRAM BEGINS ------------ 
;------------------------------------------------------------------------ 
INIT:   MOV PERIPHEN2,#08H   ;ENABLE IO 
    MOV P1PINCFG,#00H   ;CONFIGURE P1 AS OUTPUT 
   
  MOV PERIPHEN1,#00000000B;   
 MOV  PERIPHEN2,#00001000B   
            ;BIT4 - XRAM2CODE = 0 
       
;--COPY CODE FROM FLASH INTO XRAM MEMORY 
 CLR DPS 
 MOV  DPTR,#01000H   ;SET DPTR0 (POINT TO CODE) 
 MOV  DPS,#01H     ;SWITCH TO DPTR1 
 MOV  DPTR,#0000H   ;SET DPTR1 (POINT TO XRAM) 
             
COPYLOOP:  
 MOV  DPS,#00     ;POINT TO DPTR0 (FLASH) 
 CLR  A 
 MOVC A,@A+DPTR    ; 
 INC  DPTR      ;INC DPTR0 (FLASH) 
  
 MOV  DPS,#01H     ;SWITCH TO DPTR1 (XRAM) 
 MOVX @DPTR,A     ;WRITE VALUE INTO XRAM 
 INC  DPTR      ;INC dptr1 (XRAM) 
  
 MOV  A,DPH1      ;CHECK IF DPTR1 (XRAM) REACH ADDRESS 0300H 
 CJNE A,#03,COPYLOOP 
 LJMP OUTSIDEXRAM   ;JUMP TO FLASH LOCATION OUTSIDE XRAM AREA 
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;-------------------------------------------------------------- 
;- SECTION OF CODE OUTSIDE THE XRAM 
;---------------------------------------------------------------  
ORG   2000H 
OUTSIDEXRAM:  
 MOV PERIPHEN2,#18H  ;ACTIVATE XRAM2CODE BIT AND IOPORTS 
           ;ANY JUMP TO THE 0000H - 0FFFH AREA SHOULD    
           EXECUTE FROM XRAM 
             
 LJMP 0100H     ;JUMP TO THE P1 TOGGLE LOOP COPIED INTO XRAM 
 MOV  P1,#00     ;FORCE P1 = 0X00H IF STUCK INTO THE FLASH 
LOOP:  LJMP LOOP  ;INFINITE LOOP   
     
;----------------------------------------------------------------------------------- 
;-  Code to be moved into XRAM from address 0000h to 02FFH  
;   ASSUMED CODE CONTAINED FROM 1000H TO 12FFH...  
;   WILL BE COPIED FROM 0000H TO 02FFH INTO XRAM 
;------------------------------------------------------------------------------------ 
;-------------------------------------- 
;- XRAM_Port_Toggle:  
;--------------------------------------  
org 1100h 
 
TOGGLE:   
 MOV  P1,#00H    ;SET PORT 1 = 00H 
 LCALL  0200H     ;CALL DELAY FUNCTION 
 MOV  P1,#0FFH    ;SET PORT 1 = FFH 
 LCALL 0200H     ;CALL DELAY FUNCTION 
 LJMP 0100H 
        
org 1200h 
;---------------------------------------------------------------- 
;- DELAY1MSTO : 1MS DELAY USING TIMER0 
;---------------------------------------------------------------  
DELAY1MS: MOV CPTR,#1       
 
 MOV  A,PERIPHEN1    ;LOAD PERIPHEN1 REG 
 ORL  A,#00000001B    ;ENABLE TIMER 0 
 MOV  PERIPHEN1,A 
  
DELAY1MSLP:  
 MOV  TH0,#063H    ; TIMER0 RELOAD VALUE FOR 1MS AT 40MHZ   
 MOV  TL0,#0C0H  
  
 MOV  T0T1CLKCFG,#00H  ;NO PRESCALER FOR TIMER 0 CLOCK 
 MOV  T0CON,#00000100B  ;START TIMER 0,  COUNT UP 
  
DWAITOVT0:  
 MOV  A,T0CON     ;READ TIMER 0 CONTROL, WAIT FOR OVERFLOW 
 ANL  A,#080H      ;ISOLATE TIMER OVERFLOW FLAG 
 JZ   DWAITOVT0     ;LOOP AS LONG AS TIMER 0 DONT OVERFLOW  
  
 MOV  T0CON,#00H    ;STOP TIMER 0  
 DJNZ CPTR,DELAY1MSLP  ; 
 
 MOV  A,PERIPHEN1     ;LOAD PERIPHEN1 REG 
 ANL  A,#11111110B    ;DISABLE TIMER 0 
 MOV  PERIPHEN1,A 
 RET 
  
 
 

4.4 Enabling F-RAM & External Data 
Memory Bus  

The VRS51L30xx devices provide access to the 
external data bus memory, enabling direct interfacing 
of the chip to external devices such as SRAM, data 
converters, etc.  Activation of the external data 
memory bus, the F-RAM (ferroelectric random access 
memory) memory and the active SFR page is 
controlled via the DEVMEMCFG register. 

TABLE 18:DEVICE  MEMORY CONFIGURATION REGISTER  - DEVMEMCFG SFR F6H 

7 6 5 4 3 2 1 0 
R/W R/W R/W R/W R/W R/W R/W R/W 

0 0 0 0 0 0 0 0 

  
Bit Mnemonic Description 

7 EXTBUSEN When set this bit activates the external data bus 
access through Port 0, Port 2, P3.6 and P3.7 

6 FRAMEN To activate the F-RAM memory module both 
EXTBUSEN and the FRAMEN bit must be set to 
1.   

5:2 Not used  

0 SFRPAGE When set, SFR Page 1 is selected 

The EXTBUSEN bit of the DEVMEMCFG register 
controls the access devices connected to the external 
data memory bus shared with ports P0, P2, P3.6 and 
P3.7.  When the EXTBUSEN bit is set to 1 and the 
FRAMEN bit is set to 0, any MOVX instructions with an 
address >= 0x8000 will activate the external data 
memory bus pins.   

To activate the F-RAM memory module, set both the 
FRAMEN and the EXTBUSEN bits to 1.  Any MOVX 
instructions with a target address from 0x8000 to 
0x9FFF will then target the F-RAM memory and there 
will be no activity on ports P0, P2, P3.6 and P3.7.  A 
roll-over to 0x8000 will occur if read or write operations 
to F-RAM are performed with a target address larger 
than 0x9FFF.   

Bit 0 of the DEVMEMCFG defines the active SFR 
page. 

Accessing the F-RAM memory has no impact on the 
I/O pins associated with the external data memory 
bus.  
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4.5 Integrated F-RAM Memory 

The VRS51L3x74 devices include 8192 bytes of F-
RAM mapped into 8000h to 9FFFh of the external 
memory address space.   

The VRS51L3x72 devices include 2048 bytes of F-
RAM mapped into 8000h to 87FFh of the external 
memory address space.   

F-RAM memory is ideal for applications that require 
nonvolatile data storage.  

Two SFR registers (FRAMCFG1 and FRAMCFG2) 
located at address DCh and DDh on SFR Page 0 
(respectively) configure the F-RAM moduleôs 
operation. 

TABLE 19:F-RAM CONFIGURATION REGISTER  1 ï FRAMCFG1 SFR DCH 

7 6 5 4 3 2 1 0 
R/W R/W R/W R/W W W W W 

1 0 0 0 0 0 0 0 

  
Bit Mnemonic Description 

7 FREADIDLE W:  
1: Further accelerate F-RAM read when 
burst mode is activated (BURSTEN = 1) 
0: Normal read mode  

R:  
0: F-RAM module is busy 
1: F-RAM module is IDLE 

6 Reserved This bit must bit must be kept to 0 

5:4 FRAMCLK[1:0] F-RAM module operation speed 
00: Sysclk/2  
01: Sysclk/3 
10: Sysclk/4 
11: Sysclk/8 

3 BURSTEN W:  
1: Activate burst mode operation. The 
MOVX operations to F-RAM space are 
frozen until data has been read/written 
0: Normal mode operation 

R: Read as 0 

2:1 FRAMOP[1:0] 
 

W: F-RAM Operation 
00: Enable transfer of FRAMCFG2 defined 
parameters to F-RAM module. 
01: Disable write operations from 
FRAMCFG2 to the F-RAM module  
10: Prepare for read FRAMCFG2 register 
11: Write FRAMCFG2 register to F-RAM 
module 

R: Read as 00 

0 RUNFRAMOP W : When this bit is set to 1, the selected F-
RAM operation is executed 

R: Read as 0 

Bit 7 of the FRAMCFG1 register (FREADIDLE) when 
read, indicates the status of the F-RAM module.  
Reading a 1 indicates that the F-RAM module is IDLE 
and ready to receive commands.   

Writing a 1 into the FREADIDLE bit will activate fast 
read burst mode, as long as the BURSTEN bit is also 
set to 1.  

FRAMCLK[1:0] bit 5,4 of the FRAMCFG1 register 
controls the F-RAM module operating clock frequency.  

By default, the F-RAM module operates at system 
clock/2.  However, in certain cases it is preferable to 
lower the F-RAM memory module operating frequency 
to reduce burst speed operations allowing more time 
for data processing between F-RAM burst mode 
access.  

TABLE 20:FRAMCLK[1:0] SETTING VS. F-RAM MODULE CLOCK 

FRAMCLK[1:0] 
setting 

F-RAM module 

Clock speed 

F-RAM module 
frequency  

(Fosc =40MHz) 

00 Sysclk/2 20MHz 

01 Sysclk/3 13.3MHz 

10 Sysclk/4 10MHz 

11 Sysclk/8 5MHz 

Bit 6 of the FRAMCFG1 register is reserved and must 
be written as 0 when write operations are performed. 

When set to 1, bit 3 of the FRAMCFG1 register 
(BURSTEN) will activate burst mode, enabling faster 
data transfers to/from the F-RAM for both read/write 
operations to/from consecutive addresses (see the 
section on burst mode operations for more detail). 

When burst mode is activated, writing a 1 to the 
FREADIDLE bit will activate fast burst read mode, 
which further accelerates F-RAM memory read 
operations. 

The FRAMOP[1:0] and RUNFRAMOP bits of the 
FRAMCFG1 register are used to:  

1. Initiate F-RAM module operations related to 
the activation/deactivation of the write 
protection feature on the F-RAM memory.  

2. Read the status of the F-RAMôs Write Enable 
Latch. 

There are four operations controlled by the 
FRAMOP[1:0] bits, as described in the following table: 

TABLE 21:F-RAM OPERATION ACCORDING TO FRAMOP[1:0] SETTING  

FRAMOP[1:0] F-RAM Operation 

00 Enables transfer of FRAMCFG2 defined 
parameters to F-RAM module 

01 Disables write operations from FRAMCFG2 to the 
F-RAM module 

10 Updates the FRAMCFG2 register contents (read) 

11 Transfers the contents of the FRAMCFG2 register 
to the F-RAM module 

The FRAMOP[1:0] and the RUNFRAMOP bits work in 
conjunction with the FRAMCFG2 register.  

The FRAMOP[1:0] bits define which operation will be 
performed.  When set to 1, the RUNFRAMOP bit will 
initiate the operation selected by the FRAMOP[1:0] bit.  
The FRAMOP[1:0] and RUNFRAMOP bits can be 
written simultaneously or sequentially. 
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The F-RAM module requires a number of cycles to 
execute each operation.  During that time, the 
processor continues to operate.  In cases where read 
or write access to the F-RAM is initiated soon after a 
FRAMOP is executed, we recommend waiting until the 
FRAMIDLE bit is set to 1 before performing the 
operation. 

The FRAMCFG2 register is used to enable the write 
protect option and monitor the current state of the 
block protect configuration and F-RAM Write Enable 
Latch flag (FRAMWEL bit ).  FRAMWEL is a read-only 
flag. 

TABLE 22:F-RAM CONFIGURATION REGISTER  2 ï FRAMCFG2 SFR DDH 

7 6 5 4 3 2 1 0 

R/W R/W R/W R/W R/W R/W R R/W 

0 0 0 0 0 0 0 0 

  
Bit Mnemonic Description 

7 0  

6 0  

5 0  

4 0  

3:2 FRAMBP[1:0] F-RAM Memory Block Protect 
00: None 
01: 8800h ï 8FFFh (upper ¼ on VRS51L3x74) 
10: 9000h ï 9FFFh (upper ½ on VRS51L3x74) 
11: 8000h ï 9FFFh (all) 

1 FRAMWEL R: Indicates the state of the WEL flag 

0 0  

FRAMCFG2 SFR mirrors the protection configuration 
register in the F-RAM memory.  As such, the following 
steps are required to access the FRAMCFG2 register: 

1) Write the configuration value into the 
FRAMCFG2 register. 

2) Activate the write to FRAMCFG2 register 
operation by writing 07h into the FRAMCFG1 
register. 

Example: 

   MOV FRAMCFG2,#value to be written; 
   MOV FRAMCFG1,#0x07; 

Similarly, before reading the FRAMCFG2 register, its 
contents should be refreshed by performing the 
following operations: 

1) Activate the read from FRAMCFG2 register 
operation by writing 05h into the FRAMCFG1 
register. 

2) Read the contents of the FRAMCFG2 register. 

Example: 

  MOV FRAMCFG1,#0x05; 
  MOV destination,FRAMCFG2; 

The FREADIDLE bit of the FRAMCFG1 register 
should be monitored to ensure that the F-RAM module 
is in IDLE mode before initiating a read or write 
operation. 

Example:  

WAITILDE:  MOV A,FRAMCFG1; 
      ANL  A,#0x80; 
      JZ   WAITIDLE; 

4.6 F-RAM Normal Mode Access 

Access to the F-RAM memory requires using the 
MOVX instruction in the F-RAM memory address 
range.  Before the F-RAM can be accessed, it must 
first be activated by setting both EXTBUSEN bit 7 and 
FRAMEN bit 6 of the DEVMEMCFG register located at 
address F6h on SFR Page 0 to 1. 

The F-RAM access time, during which the processor is 
stopped, depends on the operating frequency of the 
processor, as well as the configuration of the 
FRAMCLK[1:0] bit of the FRAMCFG1 register. 

The following table provides typical durations of 
read/write operations in various operating modes: 

TABLE 23:F-RAM READ AND WRITE TIME 

 FRAMCLK[1:0] = 00 
(Sysclk/2) 

FRAMCLK[1:0] = 10 
(Sysclk/4) 

Mode Read Write Read Write 

Normal 1.9uS 2.6uS 3.6uS 4.9uS 

Burst* 1.1uS 0.4uS 2.3uS 0.7uS 

Read Burst* 0.7uS 0.4uS 1.6uS 0.7uS 

*Based on 100 consecutive read and write operations in burst mode 

The processorôs program counter will stop at the 
MOVX instruction while a F-RAM read or write is 
performed.  As such, it is unnecessary to verify 
whether the device is idle (FREADIDLE = 1) before 
initiating a F-RAM read/write, unless an access to 
FRAMCFG2 was previously initiated. 

Note:  An interrupt that occurs during a F-RAM access 
will be serviced upon completion of the access 
operation. 
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Code Example:  

Performing a F-RAM Read Operation  

The following assembly code provides an example of a 
F-RAM memory read:  

;----F-RAM Initialization 
 

ORL  DEVMEMCFG,#C0h  ;Activate the F-RAM module 
 MOV  FRAMCFG1,#00h 
 
;--Check F-RAM module is ready optional and needed only if a F-RAM operation  through  
;   FRAMOP[1:0] have been initiated before. 
 
FRAMRDY:   MOV  A,FRAMCFG1 
       ANL  A,#80h     ;isolate FREADIDLE bit 
       JZ   FRAMRDY   ;loop until FREADIDLE = 1 
;--Performing a read operation at address 8100h 

FRAMWRITE:  MOV  DPTR,#8100h 
       MOVX  A,@DPTR 

 
Code Example:  

Performing a F-RAM Write Operation 

;----F-RAM initialization 
ORL  DEVMEMCFG,#C0h  ;Activate the F-RAM module 

       MOV  FRAMCFG1,#01h   ;Set the write enable Latch 
 
;--Check F-RAM module is ready optional and needed only if a F-RAM operation  through  
;   FRAMOP[1:0] have been initiated before. 
 
FRAMRDY:   MOV  A,FRAMCFG1 
       ANL  A,#80h     ;isolate FREADIDLE bit 
       JZ   FRAMRDY   ;loop until FREADIDLE = 1 
       MOV  A,DATA    ;retrieve data to be written in F-RAM 
 
;--Performing a write operation at address 8100h 

MOV  DPTR,#8100h 
       MOV X @DPTR,A 
 
 
 
 

4.7 F-RAM Burst Mode Operation 

The access to the F-RAM memory can be configured 
to operate in burst mode, enabling faster data 
transfers from/to the F-RAM memory for consecutive 
address read/write operations. 

F-RAM Burst Write 

For write operations, burst mode is activated by setting 
the BURSTEN bit of the FRAMCFG1 register to 1. 

The burst mode operation takes advantage of the 
double buffering capability of the F-RAM memory 
module.  This allows the processor to write the next 
data byte to the F-RAM memory module before 
completion of the current write cycle. 

Operating in burst write mode requires that the 
following conditions be met: 

¶ The MOVX write operation to the F-RAM must 
be performed on consecutive incremental 
addresses. 

¶ The next MOVX write instruction to the F-RAM 
must be performed within a predefined number 
of system clocks. 

¶ Once initiated, only F-RAM write operations 
can be performed.  The program cannot 
perform a F-RAM write operation and then a 
F-RAM read operation without exiting burst 
mode. 

The table below shows the number of system clock 
cycles allowed between MOVX write instructions to the 
F-RAM memory in burst mode:  

TABLE 24:F-RAM BURST WRITE ï MAX NUMBER OF CYCLES NEXT MOVX INSTRUCTION 

FRAMCLK[1:0] 
setting 

Number of processor cycles  
for next MOVX write 

00 13 

01 20 

10 28 

11 58 

Failure to provide the next data byte within the 
required time, or performing a MOVX write operation 
at a nonconsecutive address will cause data loss.  
There is no flag or interrupt to indicate that such a 
condition  has occurred. 

Code Example: F-RAM Burst Mode Write  

      MOV  DEVMEMCFG,#0C0h;Enable F-RAM 
      (é) 

MOV  FRAMCFG1,#08h;  ;Set F-RAM in burst mode 
MOV  R0,#0A0h     ;Initialize a pointer to IRAM 
MOV  R2,#100     ;prepare to perform 100 write operations 
MOV  DPTR,#08000h   ;Set DPTR to point to F-RAM first address 

   
BURSTREAD: MOV  A,@R0      ;retrieve data from IRAM (3) 

MOVX @DPTR,A     ;Copy Data into F-RAM (uP will stop) 
INC  DPTR      ;point to next F-RAM address (2) 
INC  R0       ;point to next IRAM address (2) 
DJNZ R2,BURSTREAD  ;Perform 100 write (3) 
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F-RAM Burst Read 

The F-RAM memory module offers two burst read 
modes (basic and fast). 

The basic F-RAM burst read mode is activated by 
setting the BURSTEN bit of the FRAMCFG1 register to 
1. 

Fast F-RAM burst read mode is activated by setting 
both the BURSTEN and the FREADIDLE bits of the 
FRAMCFG1 register to 1. 

The burst mode operation takes advantage of the 
double buffering capability of the F-RAM memory 
module.  This allows the F-RAM module to prepare the 
next data byte to be read before the current read cycle 
is complete.   As is the case for F-RAM burst write 
mode, burst read mode requires the following similar 
conditions to be met: 

¶ MOVX read operation to the F-RAM must be 
performed on consecutive incremental 
addresses. 

¶ The next MOVX read instruction from the F-
RAM must be performed within a predefined 
number of system clocks.  When the 
FREADIDLE bit is set to 1, the number of 
system clock cycles allowed between read 
instructions is reduced by a factor of 2. 

¶ Once initiated, only F-RAM read operations 
can be performed.  The program cannot 
perform F-RAM read operations and then F-
RAM write operations without exiting burst 
mode. 

The table below shows the number of system clock 
cycles allowed between MOVX read instructions to the 
F-RAM memory in burst mode:  

TABLE 25:F-RAM BURST READ ï MAX NUMBER OF CYCLES NEXT MOVX INSTRUCTION 

FRAMCLK[1:0] 
setting 

Number of cycles for next 
MOVX read instruction 
(FREADIDLE = 1 / 0 ) 

00 14/28 

01 22/43 

10 30/58 

11 62/118 

Failure to perform a MOVX read within the predefined 
number of cycles or performing a MOVX read 
operation at a nonconsecutive address will cause data 
loss.  There is no flag or interrupt to indicate that such 
a condition has occurred. 

Code Example: F-RAM Burst Mode Read  

      MOV  DEVMEMCFG,#0C0h;Enable F-RAM 
      (é) 

MOV  FRAMCFG1,#88h;  ;Set F-RAM in burst mode + Burst Read 
mode 

MOV  R0,#0A0h     ;Initialize a pointer to IRAM 
MOV  R2,#100     ;prepare to perform 100 read operations 
MOV  DPTR,#08000h   ;Set DPTR to point to F-RAM first address 

   
BURSTREAD: MOVX A,@DPTR     ;Fetch Data from F-RAM (uP will stop) 

MOV  @R0 ,A      ;Write data into IRAM (3) 
INC  DPTR      ;point to next F-RAM address (2) 
INC  R0       ;point to next IRAM address (2) 
DJNZ R2,BURSTREAD  ;Perform 100 Read (3) 

Exiting F-RAM Burst Mode  

The FREADIDLE bit will remain at 0 as long as the 
device is in burst mode.  Exiting burst mode may be 
required in the following instances: 

¶ Changing the target address of a read or write 
operation to a nonconsecutive one. 

¶ Changing the operation from read to write or 
write to read. 

Exit burst mode by monitoring the FREADIDLE bit of 
the FRAMCFG1 register until it returns to 1, 
corresponding to the IDLE condition. 
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4.8 F-RAM Write Protect 

Two methods can be employed to enable the F-RAM 
write protect feature. The first involves configuring the 
F-RAM access as read-only when the device is 
programmed.  This can be executed via the options 
menu in Versa Ware JTAG software.  This method 
supersedes the F-RAM block protection feature.   

The second method is via the processor, by accessing 
the FRAMCFG1 and FRAMCFG2 registers.  The 
values written to the FRAMBP[1:0] bits of the 
FRAMCFG2 register define which region of the F-RAM 
memory will be protected: 

TABLE 26:F-RAM BLOCK PROTECT 

FRAMBP[1:0] Protected F-RAM Addresses 

00 None 

01 8800h ï 8FFFh (upper ¼ on VRS51L3x74) 

10 9000h ï 9FFFh (upper ½ on VRS51L3x74) 

11 8000h ï 9FFFh (all) 

The following steps are required to apply F-RAM 
memory protection from the processor: 

1. Write 01h to the FRAMCFG1 register to 
activate the FRAMWEL bit (enables update of 
FRAMCFG2 register). 

2. Read the FREADIDLE bit 7 of the FRAMCFG1 
register and wait until it reaches 1, indicating 
that the FRAM module is idle. 

3. Configure the value of the FRAMCFG2 
register:  Set the FRAMBP[1:0] bits to select 
which zone of the F-RAM should be write-
protected and set the FRAMWP bit to 1. 

4. Write 0x07 to the FRAMCFG1 register to 
execute the F-RAM module write protect 
operation. 

5. Read the FREADIDLE bit 7 of the FRAMCFG1 
register and wait until it reaches 1, indicating 
that the F-RAM module is idle. 

6. Write 03h into the FRAMCFG1 register to 
deactivate access to write to the FRAMCFG2, 
(protection from inadvertent writes). 

7. Read the FRAMCFG2 register to verify that 
the block protect operation was successful.   

Code Example: F-RAM Block Protect 

The following is a code example to perform a F-RAM 
memory block protect: 

//-----------------------------------------------------------------------------------------------------// 
// void FramProtect(char frambp)   // 
//---------------------------------// 
// Description: Apply Block Protect on V3K F-RAM 
// 
// Input parameters: 
// char value corresponding to the FRAMBP[1:0] of FRAMCFG2 register 
// 
// Output parameters: 
// None 
//------------------------------------------------------------------------------------------------------// 
void FramProtect(char frambp) 
 { 
 
  frambp &= 0x03;      //FRAMBP is 2 bit only 
 frambp = frambp << 2;    //shift  frambp value  to position at bits 3:2 
 
 FRAMCFG1 = 0x01;     //Set FRAMWEL = 1 Enable Write  (FRAMOP = 00) 
 while(!(FRAMCFG1&0x80));  //Wait FREADIDLE == 1  (FRAM IDLE) 
 
 FRAMCFG2 = frambp;    //Transfer frambp value into FRAMCFG2 
 
 FRAMCFG1 = 0x07;     //Execute Transfer of FRAMCFG2 register content  

//to F-RAM Module 
 while(!(FRAMCFG1&0x80));  //Wait FREADIDLE == 1  (FRAM IDLE) 
 
 FRAMCFG1 = 0x03;     //Clear FRAMWEL (FRAMOP = 01) 
 while(!(FRAMCFG1&0x80));  //Wait FREADIDLE == 1  (FRAM IDLE) 
 
 // Reading the WEL and the BP bits (optional) 
 //FRAMCFG1 = 0x05;    //read FRAMCFG2 
 //while(!(FRAMCFG1&0x80));  //Wait FREADIDLE == 1  (F-RAM IDLE) 
 
 }//end of FramProtect 

Code Example: F-RAM Access in C Example: 

The following program provides examples of F-RAM 
access in C. 

//-------------------------------------------------------------------------------------------------------// 
// V3K_FRAM_Use_Example_SDCC.c  // 
//---------------------------------------------------// 
// 
// This program show how to perform the following operations: 
// 
// -Enables the F-RAM memory 
// -Deactivate the F-RAM protection (This step is optional) 
// -Fill the F-RAM with 0x55 
// -Read F-RAM address 0x8100 
// -Write 0x23 at F-RAM address 0x8100 
// -Read Content of address 0x8100  
// - Activate F-RAM Write Protect 
// -"Try" clearing the (protected) F-RAM  
// -Deactivate the F-RAM protection 
// -Clear the F-RAM 
// -Show how to Read the F-RAM Block protect configuration 
//-------------------------------------------------------------------------------------------------------// 
#include <VRS51L3074_SDCC.h> 
 
//--Init pointer to F-RAM base address 
xdata at 0x8000 unsigned char frambase;    //Init  a char variable pointing to F-RAM 
xdata unsigned char * data framptr = &frambase ; //Init a pointer in IRAM pointing to the F-
RAMbase var. 
 
//-----------------------------------------// 
//             MAIN FUNCTION       // 
//-----------------------------------------// 
 void main (void){ 
 volatile idata int  cptr= 0x00;        //general purpose counter 
 volatile idata char framread = 0x00; 
  
 DEVMEMCFG  |= 0xC0;         //Activate the F-RAM 
 
//-- Deactivate FRAM Write Protect (Not needed if F-RAM not initialy protected) 
 FRAMCFG1 = 0x01;          //Set FRAMWEL = 1  

//Enable Write  (FRAMOP = 00) 
 while(!(FRAMCFG1&0x80));       //Wait FREADIDLE == 1  (F-RAM IDLE) 
 
 FRAMCFG2 = 0x00;          //Configure FRAMCFG2 to remove  

//F-RAM content Protection  
 FRAMCFG1 = 0x07;          //Execute Transfert of FRAMCFG2 

//module to F-RAM Module 
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 while(!(FRAMCFG1&0x80));       //Wait FREADIDLE == 1  (F-RAM IDLE) 
 
 FRAMCFG1 = 0x03;          //Disable the write operations  

//from F-RAMCFG2 to the F-RAM Module 
 while(!(FRAMCFG1&0x80));       //Wait FREADIDLE == 1  (F-RAM IDLE) 
 
//--Fill the F-RAM with 0x55 
 for(cptr = 0; cptr < 0x2000; cptr++) 
    *(framptr+cptr) = 0x55; 
 
//--Read Content of address 0x8100 and place it into framread  
  framread = *(framptr + 0x0100)     //framread will contain 0x55 
     
//--Write 0x23 at address 0x8100 in F-RAM (offset of 0x0100) 
  *(framptr + 0x0100) = 0x23; 
 
//--Read Content of address 0x8100 and place it into framread 
  framread = *(framptr + 0x0100);     //framread will contain 0x23 
          framread = *(framptr + 0x0101);    //framread will contain 0x55 
 
  
//-- Activate F-RAM Write Protect 
 
 FRAMCFG1 = 0x01;          //Set FRAMWEL = 1 Enable Write   

//(FRAMOP = 00) 
 while(!(FRAMCFG1&0x80));       //Wait FREADIDLE == 1  (F-RAM IDLE) 
 
 FRAMCFG2 = 0x0C;          //Configure FRAMCFG2 to protect  

//the entire F-RAM 
 
 FRAMCFG1 = 0x07;          //Execute Transfert of FRAMCFG2 module  

//to F-RAM Module 
 while(!(FRAMCFG1&0x80));       //Wait FREADIDLE == 1  (FRAM IDLE) 
 
 FRAMCFG1 = 0x03;          //Clear FRAMWEL (FRAMOP = 01) 
 while(!(FRAMCFG1&0x80));       //Wait FREADIDLE == 1  (F-RAM IDLE) 
 
//--Clear the F-RAM content (will not work if F-RAM protected) 
 for(cptr = 0; cptr < 0x2000; cptr++) 
    *(framptr+cptr) = 0x00;   
 
//-- Deactivate F-RAM Write Protect (Not needed if F-RAM not initially protected) 
 FRAMCFG1 = 0x01;         //Set FRAMWEL = 1  

//Enable Write  (FRAMOP = 00) 
 while(!(FRAMCFG1&0x80));      //Wait FREADIDLE == 1  (F-RAM IDLE) 
 
 FRAMCFG2 = 0x00;         //Configure F-RAMCFG2 to remove  

//F-RAM content Protection  
 FRAMCFG1 = 0x07;         //Execute Transfer of FRAMCFG2 module to  

//F-RAM Module 
 while(!(FRAMCFG1&0x80));      //Wait FREADIDLE == 1  (F-RAM IDLE) 
 
 FRAMCFG1 = 0x03;         //Disable the write operations  

//from FRAMCFG2 to the F-RAM Module 
 while(!(FRAMCFG1&0x80));      //Wait FREADIDLE == 1  (F-RAM IDLE) 
   
//--Clear the F-RAM content (Will work unless F-RAM is configured as Read Only at 
programming time ) 
 for(cptr = 0; cptr < 0x2000; cptr++) 
    *(framptr+cptr) = 0x00;   
 
 while(1); 
 
//--Optional Read of the F-RAM Block protect configuration 
 //FRAMCFG1 = 0x05;      //read FRAMCFG2 
 //while(!(FRAMCFG1&0x80));    //Wait FREADIDLE == 1  (F-RAM IDLE) 
 //x = FRAMCFG2        //Read the FRAMCFG2 register 
 
 //(...) 
 
}//end of Main 
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4.9 External Data Bus Access  

The VRS51L30xx provides external memory bus 
access on the upper 32KB block of the 64KB external 
memory [8000h to FFFFh].  Three external data 
memory bus access operating modes are available: 

¶ Multiplexed Data/Address[7:0] external data 
memory access 

¶ Non Multiplexed external data memory access 

¶ Data Bus Chip Select (DBCS) mode 

The external memory address range 0000h to 3FFFh 
provides access to a block of 4KB of SRAM memory 
on the device.  The XMEMXTRL register located at 
address D9h controls the operating mode of the 
external data memory bus. 

TABLE 27: XMEM CONTROL REGISTER  - XMEMCTRL SFR D9H 

7 6 5 4 3 2 1 0 

R/W R/W R/W R/W R/W R/W R/W R/W 

0 0 0 0 0 0 0 0 

  
Bit Mnemonic Description 

7 EXTBUSCFG External Memory Bus Configuration 
0 = LSB of Address/Data are Multiplexed 
1 = LSB of Address/Data are not Multiplexed 

6 EXTBUSCS Ext Memory CS Function 
0 = Full Address Bit Dedicated to Addressing 
1 = A12: A15 Becomes CS Lines  

5 - Not used 

4 - Not Used 

3:0 STRETCH[3:0] Number of Stretch Cycles from 0 to 15 

The EXTBUSCFG bit of the XMEMCTRL register 
defines the hardware configuration used for external 
data memory access.  

When the EXTBUSCFG bit is cleared, the external 
data memory bus will be accessed like a standard 
8051, where the lower eight address and data bit are 
time-multiplexed.  In that mode, the ALE signal serve 
to indicate the output of bus address, especially A[7:0] 
which are multiplexed with D[7:0] 

Setting the EXTBUSCFG bit to 1 will activate the 
access operation of the non-multiplexed external data 
memory bus.  This new mode is intended to avoid the 
use of an external octal D flip-flop device to hold the 
LSB of the target address. 

The FRAMEN bit controls the activation of the F-RAM 
memory module.  When the FRAMEN bit is set to 1, 
the F-RAM module will monopolize any XDATA 
access (read/write) operations targeting an address >= 
8000h. In order to access the external data memory 
bus, the EXTBUSEN bit of the DEVMEMCFG SFR 
must be set to 1 and the FRAMEN bit must be set to 0.  

Any XDATA memory access with a target address  
< 8000h will have no impact on the I/O associated with 
the external data memory bus. 

From a device connected to the VRS51L30xxôs 
external memory bus, the address range is seen as 
0000 to 7FFFh, as A15 address line is not pinned out. 

FIGURE 4: EXTBUSEN AND  FRAMEN BIT CONFIGURATION 
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Multiplexed External Data Memory Access  

The multiplexed external data memory access mode 
on the VRS51L30xx devices is similar to that of a 
standard 8051: Address bits A7 to A0 and data bits D7 
to D0 are time-multiplexed on Port 0 with the ALE pin 
synchronizing the output of A[7:0].  Port 2 controls 
address bits A14 to A8. 

Contrary to standard 8051 devices, the A15 line is not 
pinned out on the VRS51L30xx devices.  Pin P2.7 I/O, 
which corresponds to line A15 line on a standard 
8051, will remain low. 

In multiplexed addressing mode, external glue logic is 
required to multiplex lower addresses and data.  
Typically, a 74x373 or 74x573 can be used for this 
purpose.   The ALE-CM0 pin serves to latch the lower 
8 bits of the address.   

FIGURE 5: MULTIPLEXED EXTERNAL DATA MEMORY ACCESS REPRESENTATION 
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The diagram below shows the timing of the external 
data memory bus when configured in multiplexed 
mode. 

FIGURE 6: MULTIPLEXED EXTERNAL DATA MEMORY ACCESS 
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Assuming that the system clock operates at 40MHz, 
typical cycles for the external memory bus are as 
follows: 

Parameter Description Typical value for 
system clock = 
40MHz 

TALE ALE High time  25ns 

TADDR Time between ADDR[14:8] 
and ALE rising edge 

10ns 

TAD Time A[7:0] is stable after 
ALE falling edge 

20ns 

TARD Time between ALE falling 
edge and RD falling edge  

50ns 

TWR WR signal Low time 50ns 

TRD RD signal Low time 50ns 

 
Non-Multiplexed External Data Memory Access 

The VRS51L30xx external address and data memory 
bus can operate in non-multiplexed mode.  This mode 
is activated by setting the EXTBUSCFG bit of the 
XMEMCTRL register to 1. 

In this case: 

o D7:D0 will be mapped into Port 0 
o A7:A0 will be mapped into Port 6 
o A15:A8 will be mapped into Port 2 

 

 

FIGURE 7: NON-MULTIPLEXED EXTERNAL DATA MEMORY ACCESS REPRESENTATION 
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The diagram below shows the timing of the external 
data memory bus when configured in non-multiplexed 
mode. 

FIGURE 8: NON-MULTIPLEXED EXTERNAL DATA MEMORY ACCESS 
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Assuming that the system clock operates at 40MHz, 
typical cycles for the external memory bus are as 
follows: 

Parameter Description Typical value for 
System clock = 
40MHz 

TADAT Time between A[14:0] 
stable and data stable 

15ns 

TARD Time between D[7:0] stable 
and WR falling edge  

20ns 

TWR WR signal Low time 50ns 

TARD Time between A[14:0] 
stable and RD falling edge 

50ns 

TRD RD signal Low time 50ns 
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4.10 External Data Bus CS (DBCS) 
Control Lines 

In some applications, only a few external memory 
addresses are required to perform high speed data 
transfers between the microcontroller and peripherals, 
such as parallel access data converters. In this case, 
only a few address locations on the external data 
memory bus have to be accessed. The VRS51L30xx 
provides a feature that can simplify interfacing to these 
peripherals . 

Setting the EXTBUSCS bit of the DEVMEMCFG 
register to 1 will activate the external bus control lines 

External bus CS mode can also work in standard 8051 
external data memory buss access mode where Lower 
8 bits of Address A[7:0] and Data D[7:0] are 
multiplexed.  

When both the EXTBUSCS bit of the XMEMCTRL 
register and the EXTBUSGEN bit of the DEVMEMCFG 
register are set to 1, the P2[7:4] pins of the 
VRS51L30xx will act as an active high chip select pin 
named DBCSB[3:0].   
 
The value of bits 13 and 12 of the target address will 
define the active DBCS line.  A11:A0 carries the rest of 
the address bits.  This is represented at the register 
level as follows: 
 

A15 A14 A13 A12  é  A0 

X X CS1 CS0  é   

As such, when the CS bus control mode is activated, 
the upper 32KB of the external data memory bus is 
seen as two overlapping blocks of 16KB. 

TABLE 28: EXTERNAL MEMORY BUS CS CONTROL MODE 

Address range Active as CSBx pin 

0000h- 7FFFh None  
(4KB SRAM from 0000h to 
0FFFh) 

8000h-8FFFh DBCS0 (P2.4) 

9000h-9FFFh DBCS1 (P2.5) 

A000h-AFFFh DBCS2 (P2.6) 

B000h-BFFFh DBCS3 (P2.7) 

C000h-CFFFh DBCS0 (P2.4) Overlap 

D000h-DFFFh DBCS1 (P2.5) Overlap 

E000h-EFFFh DBCS2 (P2.6) Overlap 

F000h-FFFFh DBCS3 (P2.7) Overlap 

Setting the EXTBUSCFG bit of the XMEMCTRL 
register has no impact on the operation in external bus 
CS mode.  The next table summarizes the mapping 
and the activity of the I/O pins associated with the 
external data memory bus when configured in external 
bus CS mode. Table 29:  Pin mapping in External 
Memory Bus mode  

 

 
Signal in Ext. Bus 
CS Mode 

Mapping / Activity 
when  
EXTBUSCFG = 0 
Multiplexed  

Mapping / Activity 
when 
EXTBUSCFG = 1 
Non-Multiplexed 

ALE Active Inactive 

DBCS[3:0] P2[7:4] P2[7:4] 

Address[11:8] P2[3:0] P2[3:0] 

Address[7:0] P0[7:0] P6[7:0]  

Data[7:0] P0[7:0] P0[7:0] 

P6 Available as regular 
I/O 

Address[7:0] 

RD Active Active 

WR Active Active 

Us of the external memory bus in chip select mode 
with the EXTBUSCFG bit set to 0 can be useful in 
applications where P6 may be required to function as 
an I/O port.   Signal timing associated with the external 
bus mode is represented below: 

FIGURE 9: EXTERNAL DATA MEMORY BUS IN CHIP SELECT MODE (NON-MULTIPLEXED)  
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TA[7:0]

P2[3:0]-A[11:8]

P0 D[7:0]

DBCS[3:0] 1h

5Fh

TDWR

TWR

2h

3h

66h04h 01h

TADDR

External Data Memory Bus CS Mode Non-Multiplexed with access to:

Address = C204h with data = 5Fh 

Address = D301h with data = 66h 

TALE

(QFP-64 Devices Only)

 

Assuming that the system clock operates at 40MHz, 
typical cycles for the external memory bus are as 
follows: 
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TABLE 30:  TIMING ASSOCIATED WITH EXTERNAL DATA MEMORY BUS ACCESS 

Parameter Description Typical value for 
System clock = 
40MHz 

TADAT Time delay between 
address stable and 
Data[7:0] in non-
multiplexed mode 

15ns 

TDWR1 Time between Data[7:0] 
stable and WR falling edge 
in non-multiplexed mode 

20ns 

TALE ALE High time  25ns 

TADDR Time between ADDR[14:8] 
and ALE rising edge 

15ns 

TA[7:0] Time A[7:0] is stable after 
ALE falling edge 

50ns 

TDWR2 Time between Data[7:0] 
stable and WR falling edge. 

20ns 

TWR WR signal Low time 50ns 
 

4.11 Page Addressing of the External 
SRAM using the MPAGE Register 

The MPAGE register provides access to the entire 
external memory using indirect addressing through 
registers R0 and R1.  The MPAGE register can be 
used to hold the upper 8 bit of the target address when 
using the MOVX @Ri instruction which by definition is 
limited to a 256 Bytes range. 

TABLE 31:  MEMORY PAGE REGISTER  - MPAGE SFR F1H 

7 6 5 4 3 2 1 0 

R/W,  Reset = 0x00 

MPAGE[7:0] = Upper Address Byte 

4.12 Slowing down the External Data 
Memory Bus Access  

The STRETCH[3:0] bit of the XMEMCTRL register 
allows the user to add cycles to the RD and WR 
signals. The ALE signal is not affected by the 
STRETCH[3:0] configuration. 

For application requiring lower overall bus speed, we 
suggest lowering the system clock speed using the 
DEVCLKCFG[3:0] register.  The table below shows 
the impact of STRETCH[3:0] and the 
DEVCLKCFG[3:0] on the external data memory bus 
access cycle time, assuming the VRS51L30xx 
operates from the 40MHz internal oscillator.  

TABLE 32:  IMPACT OF DEVCLKCFG & STRETCH[3:0] ON EXT. DATA MEMORY BUS TIMINGS 

DEVCLKCFG[3:0] STRETCH[3:0] RD/WR ALE 

0 0 50ns 25ns 

0 1 75ns 25ns 

0 2 100ns 25ns 

0 8 250ns 25ns 

4 0 800ns 400ns 

4 8 4uS 400ns 

The STRETCH[3:0] configuration does not affect 
access to the 4KB SRAM and the 8KB F-RAM. 
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5 Device Configuration 

5.1 Clock Configuration Register 

The VRS51L30xx clock system is highly configurable. 
All VRS51L30xx family members feature an internal 
40MHz oscillator, eliminating the need for an external 
oscillator or crystal. However, an external standard 
parallel AT or BT cut crystal can be used (frequency 
range of 4MHz to 40MHz). 

Two SFR registers control the configuration of the 
clock source and the division ratio applied to the 
system clock source. The DEVCLKCFG1 register 
selects either the internal oscillator or the external 
crystal oscillator as the system clock source. When the 
OSCSELECT bit is cleared,  the devices system clock 
comes from the external crystal oscillator (please see 
the next section).  

TABLE 33:DEVICE CLOCK CONFIGURATION REGISTER 1  - DEVCLKCFG1 SFR F2H 

7 6 5 4 3 2 1 0 
R/W R/W R/W R/W R/W R/W R/W R/W 

0 1 1 0 0 0 0 0 

  
Bit Mnemonic Description 

7 SOFTRESET Soft reset control bit 

6 OSCSELECT Oscillator Select 
0 = External oscillator is selected 

1 = Internal oscillator is selected 

5 CLKDIVEN Internal oscillator output clock divisor enable bit 
0 = Disable Clock Divisor  
1 = Enable Clock Division 

4 FULLSPDINT Full Speed Interrupt Mode 
0 =Processor will run with selected clock 
division during interrupts 
1 = Processor will run at full speed during 
interrupts 

3:0 CLKDIV[3:0] CLKDIV Value/Clock Division 
0 = /1 
1 = /2 
2 = /4 
3 = /8 
4 = /16 
5 = /32 
6 = /64 
7 = /128 
8 = /256 
9 = /512 
A = /1024 
B = /2048 
C = /4096 
D = /8192 
E = /16384 
F= /32768 

Soft Reset Operation 

A software reset can be performed on the 
VRS51L30xx. This is executed via two consecutive 
instruction: The first instruction is to clear the 
SOFTRESET bit and the second is to set 
SOFTRESET bit to 1: 

Examples of soft Reset in ASM:  
ANL  DEVCLKCFG,#7Fh; 
ORL  DEVCLKCFG,#80h; 

In C : 

DEVCLKCFG &= 0x7F; 
DEVCLKCFG |= 0x80; 
 

When using a C compiler verify the compiler does 
convert the abovementioned instructions on two 
consecutive instructions performing a write into the 
DEVCLKCFG register.  

The DEVCLKCFG2 register activates the on-chip 
oscillator and the crystal oscillator. Both oscillators can 
be activated independently, however, as previously 
mentioned, only one can be used as the VRS51L30xx 
system clock source. 

TABLE 34:DEVICE CLOCK CONFIGURATION REGISTER 2  - DEVCLKCFG2 SFR F3H 

7 6 5 4 3 2 1 0 
R/W R/W R R R/W R/W R/W R 

0 1 0 0 1 0 0 1 

  
Bit Mnemonic Description 

7 CYOSCEN Crystal Oscillator Enable  
0 = Crystal oscillator is disabled (default) 
1 = Crystal oscillator is enabled  

6 INTOSCEN Internal Oscillator Enable  
0 = Internal oscillator is disabled 
1 = Internal oscillator is enabled (default) 

5 Reserved 
 

4 Reserved 
 

3:2 CYRANGE[1:0] Crystal Oscillator Range 
00 = 25MHz ï 40MHz 
01 = 4MHz to 25MHz 
10 = 32kHz to 100KHz 
11 = 32kHz to 100KHz 

1 Reserved 
 

0 Reserved Always read as 1 

The crystal oscillator is activated by setting the 
CYOSCEN bit of the DEVCLKCFG2 register to 1 and 
selecting the CYRANGE value according to the 
frequency of the crystal used. The CYRANGE 
parameter controls the drive of the crystal oscillator  
circuit.  The internal oscillator is activated by setting 
the INTOSEN bit to 1. 

Before switching from one oscillator source to another, 
it is important to make sure that both oscillators are 
active and stable at the moment the transition is made. 
The minimum period required for the crystal oscillator 
to stabilize depends on the type of crystal and the 
frequency used. In general, it is recommended to wait 
at least 1ms for the crystal oscillator to stabilize before 
switching to it. 

The stabilization time of the internal oscillator is much 
shorter than that of the crystal oscillator. Whenever the 
internal oscillator is reactivated, wait >2 µS before 
switching the system clock back to the internal 
oscillator.  
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5.2 Switching from the Internal to the 
External Oscillator 

The following steps represent the recommended 
procedure for switching from the internal oscillator to 
the crystal oscillator: 

FIGURE 10: SWITCHING FROM INTERNAL OSCILLATOR TO EXTERNAL OSCILLATOR 

Switching from 

Internal to External 

Oscillator

Activate Crystal 

Oscillator

Switch System 

Operation to 

Crystal Oscillator

Wait for 

Stabilization

Turn OFF the 

Internal Oscillator

Code Example: Internal to External

DEVCLKCFG2 = 0xC4; //Enable the external oscillator:

//Range 4 to 25MHz and KEEP

//the internal oscillator active

delay(1); //Stabilization time 

DEVCLKCFG1 &= 0xBF; //Select external oscillator

DEVCLKCFG2 &= 0xBF; //Deactivate the internal oscillator

 

It is important to allow the crystal oscillator to stabilize 
before using it as the system clock. An instable 
oscillator may result in an operating frequency error or 
device volatility.  

 

5.3 Switching from the External 
Oscillator Back to the Internal Oscillator 

It is possible to switch system clock source to the 
internal oscillator while the device is running from the 
external oscillator. Note that before switching the 
internal oscillator, it must be active.  

The following the sequence below is recommended in 
order  to switch from the crystal oscillator back to the 
internal oscillator: 

FIGURE 11: SWITCHING FROM EXTERNAL OSCILLATOR TO INTERNAL OSCILLATOR 

Switching from  

External to Internal 

Oscillator

Activate Internal 

Oscillator

Switch system 

Operation to 

Internal Oscillator

Wait for 

Stabilization (2uS)

Turn OFF the 

External Oscillator

Code Example: External to Internal

DEVCLKCFG2 |= 0x40; //Enable the internal oscillator:

//and KEEP the external oscillator 

//active

delay(); //Stabilization time (>2uS)

DEVCLKCFG1 |= 0x40; //Select internal oscillator

delay(); //Stabilization time (facultative)

DEVCLKCFG2 &= 0x7F; //Deactivate the external oscillator

 

 

5.4 System Clock Prescaler 

Between the internal and the external oscillator 
modules and the main system clock tree, the 
VRS51L30xx devices include a clock prescaler module 
enabling a dynamic division adjustment of the system 
clock frequency from Fosc/1 to Fosc/32768. This 
feature can be useful for saving power in battery-
operated applications, in which the device clock speed 
can be adjusted to suit the processing power 
requirements. 

 
After a reset, the processor will boot up from the 
internal oscillator and the selected operating speed will 
be set to 20MHz i.e.. CLKDIVEN is set to 1 and the 
CLKDIV value is 1 (CLK = Fosc/2). Clearing the 
CLKDIVEN bit will deactivate the main clock prescaler. 

 

5.5  Interrupt Processing Speed 
Configuration 

The VRS51L30xxx devices include a feature that 
allows interrupts to be processed at full speed, while 
the main program executes at a lower speed, as 
defined by the FULLSPDINT value when the 
CLKDIVEN bit is set to 1.This mode of operation can 
be useful for applications where high processing power 
is required for short periods of time. Significant power 
saving can be achieved by dynamically adjusting the 
system clock frequency according to the processing 
power required. 
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Code Example: 
Switching from Internal to External Oscillator 
Example Program 
/---------------------------------------------------------------------------------------------------------// 
//VRS51L3074_Int_to_ext_to_Int_osc_switching_test2-SDCC.c                                                           
/---------------------------------------------------------------------------------------------------------// 
// 
// DESCRIPTION:      
//    Test switching from internal osc to the external oscillator 
//                 then back to the internal oscillator...forever 
//               1) The program start from the internal oscillator with  
//                    duty = 50 / 50 for 100 cycles 
//                  2) Then it switch to external oscillator with a  
//                      duty of 50/20for 100 cycles 
//                  3) It then switch to internal oscillator 
//                  4) then it execute 100 cycles with a  
//                       duty of 20/50 for 100 cycles 
//                  5) Return to step 2 
//--------------------------------------------------------------------------------------------------------// 
#include <VRS51L3074_SDCC.h> 
// --- function prototypes 
 
void delay(unsigned int); 
 
//----------------------------------------------------------------// 
/ /                      MAIN FUNCTION                        // 
//----------------------------------------------------------------// 
 
void main (void) 

 { 
     int cptr ; 
     PERIPHEN1 = 0x01;                  //Enable Timer 0 
     PERIPHEN2 = 0x08;                  //Enable IOPORT 
     P2PINCFG = 0x00;                   //Config port 2 as output (for Tests) 
 
     for(cptr =0; cptr < 100; cptr++)  //toggle P2 100 times 
          { 
          P2 = 0xFF; 
          delay(50); 
          P2 = 0x00; 
          delay(50); 
          }; 
 
     do{ 
     //-- Enable the external oscillator 
 
      DEVCLKCFG2 = 0xC0;        //Enable the external oscillator, 
                                     //Keep external osc active 
                                     //Crystal range = 1 to 20MHz  
      delay(10);                    //Stabilization Time  
      DEVCLKCFG1 = 0x20;         //Select External oscillator 
      delay(1);                    //Stabilization Time  
      DEVCLKCFG2 = 0x83;        //Keep the external oscillator, 
                                    //Disable internal osc active 
                               
     for(cptr =0; cptr < 100; cptr++)  //toggle P2 100 times 
          { 
          P2 = 0xFF; 
          delay(50); 
          P2 = 0x00; 
          delay(20); 
          }; 
           
      //-- Return to the internal oscillator 
       DEVCLKCFG2 = 0xC0;        //Keep the external oscillator enabled 
                                    //Activate  the internal osc 
                                     //Crystal range = 1 to 20MHz  
 
      delay(100);                  // Stabilization Time (way too much) 
 
      DEVCLKCFG1 = 0x60;         //Select Internal oscillator 
      delay(1);                     // Stabilization Time 
 
      DEVCLKCFG2 = 0x40;        //Disable the external oscillator, 
                                     //Keep internal osc active 
      
     for(cptr =0; cptr < 100; cptr++)  //toggle P2 100 times 
          { 
          P2 = 0xFF; 
          delay(20); 
          P2 = 0x00; 
          delay(50);  
          }; 
           
  
   }while(1); 
 
}// End of mai006E 

 
//--------------------------------------------------------------------------// 
//---------   INDIVIDUALS FUNCTIONS       -------------// 
//--------------------------------------------------------------------------// 
 
//;------------------------------------------------------------------- 
//;- DELAY1MSTO : 1MS DELAY USING TIMER0 
//; CALIBRATED FOR 40MHZ 
//;------------------------------------------------------------------- 
void delay(unsigned int dlais){ 
idata unsigned char x=0; 
idata unsigned int dlaisloop; 
  
x = PERIPHEN1;                  //LOAD PERIPHEN1 REG 
x |= 0x01;                               //ENABLE TIMER 0 
PERIPHEN1 = x; 
dlaisloop = dlais; 
     while ( dlaisloop > 0) 
     { 
        TH0 = 0x63;     //TIMER0 RELOAD VALUE FOR 1MS AT 40MHZ 
     TL0 = 0xC0; 
 
     T0T1CLKCFG = 0x00;        //NO PRESCALER FOR TIMER 0 CLOCK 
     T0CON = 0x04;                      //START TIMER 0,  COUNT UP 
          do{ 
               x=T0CON; 
               x= x & 0x80; 
               }while(x==0); 
          T0CON = 0x00;                      //Stop Timer 0 

  dlaisloop = dlaisloop-1; 
 
          }//end of while dlais... 
 
      x = PERIPHEN1;        //LOAD PERIPHEN1 REG 
  x = x & 0xFE;                         //DISABLEBLE TIMER 0 
  PERIPHEN1 = x; 
     }//End of function delais 
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5.6 Processor Mode Control Register 

The VRS51L30xx devices provide two power saving 
modes: Idle and power-down, which are controlled by 
the PDOWN and IDLE bits of the PCON register at 
address 87h. 

TABLE 35:POWER CONTRO L REGISTER  - PCON SFR 87H 

7 6 5 4 3 2 1 0 
R/W R/W R/W R/W R/W R/W R/W R/W 

0 1 1 0 0 0 0 0 

  
Bit Mnemonic Description 

7 OSCSTOP Oscillator Stop Control 
When this bit is set to 1, the VRS51L30xx 
oscillator stops. A reset pulse or a power-on 
reset is required to restart the device    

6 INTMODEN Interrupt Module Enable 
0 = Interrupt module is disabled 
1 = Interrupt module is enabled (default) 

5 DEVCFGEN Device Configuration Module Enable 
0 = Device configuration module is disabled 
1 = Device configuration module is enabled 

4 SFRINDADR SFR Indirect Addressing Enable 
0 = NOP instruction A5h behaves normally 
1 = NOP instruction A5h acts as a SFR indirect 
addressing instruction 

3 GF1 General Purpose Flag 

2 GF0 General Purpose Flag 

1 PDOWN Power-Down Mode Enable 
When this bit is set to 1, the processor goes into 
power-down mode.  A reset is required to exit 
power-down mode 

0 IDLE Idle Mode Enable 
When this bit is set to 1, the processor goes into 
power-idle mode.  A reset or an interrupt is 
required to exit idle mode 

 
Oscillator Stop Mode 
 
The oscillator stop mode goes one step further than 
the PDOWN mode.  When the OSCSTOP bit is set, all 
the oscillators are stopped, achieving maximum power 
saving, while maintaining the I/Os in their current state. 
Note that in this mode, the watchdog timer will stop 
functioning. 

In order to stop the oscillator of the VRS51L30xx, clear 
the OSCSTOP bit of the PCON register and then 
immediately set it to 1, as shown below: 

PCON &= 0x7F 
PCON |= 0x80 

SFR Indirect Addressing Capability 

The SFR registers on the VRS51L30xx can be 
accessed via indirect addressing. This is accomplished 
by setting the SFRINDADR bit of the PCON register. 

When SFRINDADR is set, the A5h instruction 
functions as an SFR indirect addressing instruction 
(the default at reset is the NOP instruction). 

PDOWN and IDLE Power Saving Mode 

In idle mode, the processor clock is stopped, however 
the peripherals remain active. The contents of the 
SRAM, the state of the I/Os and the SFR registers are 
maintained, as are the timer, external interrupt and 
UART operations. Idle mode is useful for applications 
in which stopping the processor to save power is 
required. The processor will be activated when an 
external event, triggering an interrupt, occurs.   

In power-down mode, the VRS51L30xx oscillator is 
stopped. While the clock to all the peripherals is 
deactivated, the contents of the SRAM and the SFR 
registers is maintained. The only way to exit power-
down mode is via a hardware reset. 

In power-down and idle modes the watchdog timer 
continues to function.  
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5.7  Peripherals Enable Register 

The VRS51L30xx peripherals can be individually 
activated. The PERIPHEN1 and PERIPHEN2 registers 
are used for this purpose. 

With the exception of the I/O ports, all peripherals and 
communication interfaces are in the disable state upon 
reset. When a given peripheral is inactive, read and 
write operations to its SFR registers will have no 
effect. To activate a given peripheral, the 
corresponding enable bit in the PERIPHENx registers 
must be set to 1.    

The PERIPHEN1 register controls the activation of the: 

¶ SPI Interface 

¶ I²C Interface 

¶ Two UARTs 

¶ Timers  

TABLE 36: PERIPHERAL ENABLE REGISTER 1  - PERIPHEN1 SFR F4H 

7 6 5 4 3 2 1 0 
R/W R/W R/W R/W R/W R/W R/W R/W 

0 0 0 0 0 0 0 0 

  
Bit Mnemonic Description 

7 SPICSEN Enable SPI CS Line 
0 = SPI CS lines are disabled (accessible as 
I/O) 
1 = SPI CS lines are enabled and reserved by       
      SPI interface 

6 SPIEN SPI Interface Enable 
0 = SPI interface is disabled 
1 = SPI interface is enabled 

5 I2CEN I²C Interface Enable 
0 = I²C interface is disabled 
1 = I²C interface is enabled 

4 U1EN UART1 Interface Enable 
0 = UART1 interface is disabled 
1 = UART1 interface is enabled 

3 U0EN UART0 Interface Enable 
0 = UART0 interface is disabled 
1 = UART0 interface is enabled 

2 T2EN Timer2 Enable 
0 = Timer 2 interface is disabled 
1 = Timer 2 Interface is enabled 

1 T1EN Timer1 Enable 
0 = Timer 1 interface is disabled 
1 = Timer 1 interface is enabled 

0 T0EN Timer0 Enable 
0 = Timer 0 interface is disabled 
1 = Timer 0 interface is enabled 

 

The PERIPHEN2 register controls the activation of the: 

¶ Pulse Width Counter Modules 

¶ Arithmetic Unit 

¶ I/O Ports 

¶ Watchdog Timer 

¶ FPI Interface 

It also activates the XRAM into code mode, in which 
the processor starts executing code from the 4KB 
block of externally mapped SRAM memory. 

TABLE 37: PERIPHERA2 ENABLE REGISTER 2  - PERIPHEN2 SFR F5H 

7 6 5 4 3 2 1 0 
R/W R/W R/W R/W R/W R/W R/W R/W 

0 0 0 0 1 0 0 0 

  
Bit Mnemonic Description 

7 PWC1EN Pulse Width Counter 1 Enable 
0 = PWC1 is off 
1 = PWC1 is on 

6 PWC0EN Pulse Width Counter 0 Enable 
0 = PWC0 is off 
1 = PWC0 is on 

5 AUEN Arithmetic Unit Enable 
0 = Arithmetic unit is off 
1 = Arithmetic unit is on 

4 XRAM2CODE When set to 1, the 4KB block of SRAM is 
mapped into the program code area from 0000h 
to 0FFFh.   
XRAM-based variable are not permitted when 
the processor is running from the XRAM.  
The XRAM2CODE  bit must be set and cleared 
only when the program counter is outside the 
abovementioned address range.  
 

3 IOPORTEN I/O Port Enable 
0 = I/O Ports are deactivated  
1 = I/O Ports are activated 

2 WDTEN Watchdog Timer Module Enable 
0 = WDT is OFF 
1 = WDT is ON 

1 PWRSFREN Pulse Width Modulators SFR Enable 
0 = SFR associated with PWMs are deactivated 
1 = SFR associated with PWMs are activated 

0 FPIEN FPI Interface Enable 
0 = FPI interface is disabled 
1 = FPI interface is enabled 
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5.8 Peripheral I/O Mapping and Priority 

The pin locations of the following peripherals can be 
remapped to alternate pin positions: 

o Timer 2 Output 
o I²C  
o UART0 
o UART1 
o PWMs 

This feature has been included to provide access to all 
peripherals. The following table lists the peripherals 
whose I/O positions are configurable:  

 
Table 38: DEVIOMAP register - SFR E1h 

7 6 5 4 3 2 1 0 
R/W R/W R/W R/W R/W R/W R/W R/W 

0 0 0 0 0 0 0 0 

  
Bit Mnemonic Description 

7 Reserved  

6 PWMALTMAP PWM Alternate mapping configuration 
0 = PWM output on P2[7:0] 
1 = PWM output on P5[7:0] 

5 I2CALTMAP I2C Alternate mapping configuration 
0 = I2C SCL, SDA on P3.4, P3.5  
1 = I2C SCL, SDA on P1.6, P1.7  

4 U1ALTMAP UART1 Alternate mapping configuration 
0 = UART1 RXD1, TXD1 on P1.2, P1.3 
1 = UART1 RXD1, TXD1 on pin 41, pin 40 of 
QFP-64 package*   

3 U0ALTMAP UART0 Alternate mapping configuration 
0 = UART0 RXD0, TXD0 on P3.0, P3.1 
1 = UART0 RXD0, TXD0 on P2.4, P2.3 

2 T2ALTMAP Timer 2 Alternate mapping configuration 

T2 pin T2ALTMAP = 0 T2ALTMAP = 1 

T2 P4.4 P1.2 

T2IN P1.0 P6.1 

T2EX P1.1 P6.0* 

1 T1ALTMAP Timer 1 Output Alternate mapping configuration 

 

0 T0ALTMAP Timer 0 Output Alternate mapping configuration 

 

 

When the SPI interface is enabled, the SPI CS0 line is 
reserved for the SPI interface, independent of the state 
of the SPICSEN bit. 

UART1 has priority over the SPICSEN bit of the 
PERIPHEN1 register. As such, even if the SPI CS1, 
CS2 and CS3 lines are activated by setting the 
SPICSEN bit to 1, when UART1 is used, it will override 
CS2 and CS3. 
Additionally, when activated, the SPI interface, has 
priority over the Timer 2 input, even if Timer 2 is 
enabled. 
 
 

6 Input/Output Ports 

The VRS51L30xx devices includes 56 I/O pins 
grouped into seven ports.   

To offer the maximum number of I/O pins, the pins 
typically reserved for external program memory access 
can also be used as I/O interface pins. In addition, 
when the internal oscillator is enabled, the crystal 
oscillator pins can be used as regular I/Os. 

All I/Os are 5V-tolerant except for P4.6 and P4.7, 
which can endure a maximum input voltage of 
VDD+0.5V. 

6.1 Structure of the I/O Ports  

All I/O ports on have the same structure. Their main 
difference resides in the drive capability of the I/O 
ports, as shown in the following diagram: 

FIGURE 12:  GENERAL STRUCTURE OF THE  I/O PINS 

IC Pin

OEN

INPUT

OUTPUT

Provide  5V

Toltrance

When I/O is

configured as

Input it will be

pulled up at

2.5V instead of

3.3V

 

When the I/O ports are configured as inputs, the pin is 
pulled high to a voltage of about 2.50V, instead of the 
device voltage, which is 3.3V. An external pull-up 
resistor can be added to pull the I/O pin up to 3.3 volts 
or to 5 volts. 
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6.2 I/O Ports Direction Configuration 
Registers  

Each I/O port on the VRS51L30xx has dedicated SFR 
registers for read/write operations and for I/O pin 
direction. The pin direction configuration registers 
allow the user to configure the direction of each 
individual I/O pin. Writing a 1 to these register bit 
positions configures the corresponding I/O port as an 
input. To configure an I/O pin as an output, the 
corresponding bit in the pin direction configuration 
register must be cleared. 

Because the pin direction configuration registers are 
not located at addresses that are multiples of x0h or 
x8h, they are not bit-addressable. When a peripheral is 
activated, it takes control of the I/O pins and the I/O 
pin direction is configured automatically.  

The user can monitor the activity of any peripheral 
module input pin current state by configuring the 
corresponding I/O pin as an input and reading the port 
pin value. 

TABLE 39:PORT 0 PIN DIRECTION CONFIGURATION REGISTER  - P0PINCFG -SFR F9H 

7 6 5 4 3 2 1 0 
R/W R/W R/W R/W R/W R/W R/W R/W 

1 1 1 1 1 1 1 1 

  
Bit Mnemonic Description 

7 P07IN1OUT0 When: 
1 = I/O pin acts as a input (reset value) 
0 = I/O pin acts as a output 

6 P06IN1OUT0 Same as bit 7  

5 P05IN1OUT0 Same as bit 7  

4 P04IN1OUT0 Same as bit 7  

3 P03IN1OUT0 Same as bit 7  

2 P02IN1OUT0 Same as bit 7  

1 P01IN1OUT0 Same as bit 7  

0 P00IN1OUT0 Same as bit 7  

When the external data memory bus access is 
activated, Port 0 functions as D7:D0 and/or address 
A7:A0.  

TABLE 40:PORT 1 PIN DIRECTION CONFIGURATION REGISTER  - P1PINCFG -SFR FAH 

7 6 5 4 3 2 1 0 
R/W R/W R/W R/W R/W R/W R/W R/W 

1 1 1 1 1 1 1 1 

  
Bit Mnemonic Description 

7  P17IN1OUT0 1 = I/O pin act as a input (reset value) 
0 = I/O pin act as a output 

6 P16IN1OUT0 Same as bit 7  

5 P15IN1OUT0 Same as bit 7  

4 P14IN1OUT0 Same as bit 7  

3 P13IN1OUT0 Same as bit 7  

2 P12IN1OUT0 Same as bit 7  

1 P11IN1OUT0 Same as bit 7  

0 P10IN1OUT0 Same as bit 7  

 

 

 

 

 

TABLE 41:PORT 2 PIN DIRECTION CONFIGURATION REGISTER  - P2PINCFG -SFR FBH 

7 6 5 4 3 2 1 0 
R/W R/W R/W R/W R/W R/W R/W R/W 

1 1 1 1 1 1 1 1 

  
Bit Mnemonic Description 

7 P27IN1OUT0 When: 
1 = I/O pin acts as a input (reset value) 
0 = I/O pin act as a output 

6 P26IN1OUT0 Same as bit 7  

5 P25IN1OUT0 Same as bit 7  

4 P24IN1OUT0 Same as bit 7  

3 P23IN1OUT0 Same as bit 7  

2 P22IN1OUT0 Same as bit 7  

1 P21IN1OUT0 Same as bit 7  

0 P20IN1OUT0 Same as bit 7  

When the external data memory bus is activated, 
except when in external bus CS mode, Port 2 
functions as address bus bits A15:A8. 

TABLE 42:PORT 3 PIN DIRECTION CONFIGURATION REGISTER  - P3PINCFG -SFR FCH 

7 6 5 4 3 2 1 0 
R/W R/W R/W R/W R/W R/W R/W R/W 

1 1 1 1 1 1 1 1 

  
Bit Mnemonic Description 

7 P37IN1OUT0 When: 
1 = I/O pin act as a input (reset value) 
0 = I/O pin act as a output 

6 P36IN1OUT0 Same as bit 7  

5 P35IN1OUT0 Same as bit 7  

4 P34IN1OUT0 Same as bit 7  

3 P33IN1OUT0 Same as bit 7  

2 P32IN1OUT0 Same as bit 7  

1 P31IN1OUT0 Same as bit 7  

0 P30IN1OUT0 Same as bit 7  

When the external data memory bus is activated, P3.6 
and P3.7 function as WR and RD.  

TABLE 43:PORT 4 PIN DIRECTION CONFIGURATION REGISTER  - P4PINCFG -SFR FDH 

7 6 5 4 3 2 1 0 
R/W R/W R/W R/W R/W R/W R/W R/W 

1 1 1 1 1 1 1 1 

  
Bit Mnemonic Description 

7 P47IN1OUT0 When: 
1 = I/O pin acts as a input (reset value) 
0 = I/O pin acts as a output 

6 P46IN1OUT0 Same as bit 7  

5 P45IN1OUT0 Same as bit 7  

4 P44IN1OUT0 Same as bit 7  

3 P43IN1OUT0 Same as bit 7  

2 P42IN1OUT0 Same as bit 7  

1 P41IN1OUT0 Same as bit 7  

0 P40IN1OUT0 Same as bit 7  

 




