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SECTION A (Total: 40 marks) 

 

INSTRUCTION: Answer ALL questions. 

Please use the answer booklet provided. 

 

Question 1 

 

(a) Briefly explain the function of oscillator in microcontroller. 

(2 marks) 

 

(b) Explain the differences between microcontroller and general purpose microprocessor. 

(4 marks) 

 

(c) Given the following table: 

Table 1: Assembly language vs machine language 

ASSEMBLY 
LANGUAGE 

MACHINE 
LANGUAGE 

CLR A E4 

MOV A, #16 7410 

ADD A, #2FH 242F 

MOV R4, A FC 

MOV A, #19H 7419 

 

Based on the information from Table 1, list all the contents of ROM from address 0x00 to 

0x07. 

(4 marks) 

 

Question 2 

 

(a) Write a program to add two 16 bits hexadecimal numbers which are 523d and 310d. Put 

the higher byte in R6 and the lower byte in R7. 

(5 marks) 

 

(b) Write a program to extract the digits, tens and hundreds from register ACC and put them 

into register R4, R5 and R6 respectively. 

(5 marks) 
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Question 3 

 

Given the following code segment for the subtraction of two signed number: 

  

 

 

 

According to the code given: 

(a) State the value of PSW. Briefly explain the method used to get its value. 

(4 marks) 

 

(b) Does microcontroller give you the correct answer? Please elaborate the method used to 

know the correctness of the answer. 

(2 marks) 

 

(c) Prove the answer given in Question 3(b) by performing manual calculation. 

(2 marks) 

 

(d) Assume that the answer given by microcontroller is wrong, is there any method that can 

be used to get the correct answer? Justify your answer. 

(2 marks) 

 

Question 4 

 

(a) Given the following segment of code: 

 

 

 

 

i. Indicate which register bank that has been selected and its range of address. 

(2 marks) 

 

ii. Give the address of RAM which contains the value of 3FH after code execution. 

(1 marks) 

 

 

 

MOV R3, #0x9D 

MOV R5, #-127 

MOV A, R5 

SUBB A, R3 

SETB  PSW.3 

MOV R3, #3FH 
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(b) Given the following code: 

 

 

 

 

 

 

 

i. State the values of the content in RAM from 0x00 to 0x0F. Show the work flow to 

get all the values. 

(6 marks) 

 

ii. Determine the final value of SP register. 

(1 mark) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MOV R0, #254 

MOV R4, #0xF3 

MOV  R7, #11011100B 

PUSH 7 

PUSH 0 

PUSH 4 

POP 1 

POP 2 

POP  6 
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SECTION B (Total: 60 marks) 

 

INSTRUCTION: Answer only THREE (3) questions. 

Please use the answer booklet provided. 

 

Question 5 

 

We want to develop a conveyor system with cooling fan.  

 

Figure 1: Conveyor system with cooling fan 

There are four (4) cooling fans (F1, F2, F3 and F4) which are placed on top of conveyor to 

reduce the temperature of the moving goods. At the same time, there are four (4) IR sensors 

(S1, S2, S3 and S4) which are placed at some precise locations beside the conveyor to 

detect the presence of the goods. If S1 is triggered, F1 will rotate. It will be the same case for 

S2, S3 and S4 which means that the cooling fan F2, F3 and F4 will rotate respectively. In 

some cases, there might be more than one sensor which are triggered at the same time due 

to the long size of the goods. As the result, the respective fans will then rotate together. 

The conveyor is equipped with two (2) 12VDC motors which are connected in parallel while 

each cooling fan uses 5VDC motor. 

 

(a) How many L293D motor drivers are needed for this system including conveyor itself? 

Please justify. 

(2 marks) 

 

(b) Sketch the circuit diagram of the system. 

(8 marks) 
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(c) Once the system runs, the conveyor always turns clockwise (CW) while the motor for 

cooling fan turns counter-clockwise (CCW) when the respective sensor is triggered. 

Write the program of this system. 

(10 marks) 

 

Question 6 

 

You are asked to develop a pick and place system. This system is equipped with one (1) 

robot arm with two (2) 5VDC motors (M1 and M2), three (3) limit switches (LS1, LS2 and 

LS3) and one (1) push button (S1).  

 

Figure 2: Pick and Place System 

 

Robot arm is initially at Destination position. Once S1 is pressed, M1 will turn clockwise 

(CW) to go to Source position. M1 will stop when LS1 is triggered. M2 then will turn 

clockwise (CW) to let the gripper picking the item. M2 will be stopped when LS3 is triggered. 

M1 will then rotate counter-clockwise (CCW) to place the item to the Destination. M1 will 

stop rotating when LS2 is triggered. M2 will then rotate counter-clockwise to drop the item 

and it will stop rotating when LS3 is no more active.  

 

(a) Sketch the circuit diagram of the system. Both motors are directly connected to 

microcontroller without any motor driver. 

(8 marks) 

 

(b) Write the program to perform the indicated operation. 

(12 marks) 
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Question 7 

 

Based on the Figure 3, answer the following questions: 

 

Figure 3: Input/output Connection 

(a) State the differences of using polling or interrupt method. 

(4 marks) 

 

(b) In this system, LED1 is blinking continuously while buzzer B1 will be on for a fraction 

second after SW1 is pressed. Write a program for this system using polling method for 

switch SW1 and buzzer B1, while using timer interrupt for LED1 to generate the longest 

delay possible of mode 1. 

 (10 marks) 

 

(c) Modify the connection in Figure 3 and the code in 7(b) to allow using external interrupt 

for switch SW1. 

(6 marks) 

 

Question 8 

 

You are asked to create a display system for parking lot which will display the number of the 

available places. The value to be displayed will be sent to microcontroller using serial 

communication. The microcontroller will then display this value on 7 segments 7SEG-MPX4-

CC.  

 

(a) Using 4511 decoder and serial port (COMPIM), design the circuit diagram of the system. 

(6 marks) 
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(b) State the involved timer and register in setting up the baud rate. Calculate the value to 

be loaded into register to have the value of baud rate equals to 9600. 

(4 marks) 

 

(c) Assume that there are more than 1000 places in the parking lot. Write a program to 

display the value received from serial communication.  

(10 marks) 

 

 
END OF QUESTIONS 
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AAPPPPEENNDDIIXX  11  
DATA SHEET AND INSTRUCTION SET 

 
 

ARITHMETIC OPERATORS 
MNEMONIC DESCRIPTION BYTES CYCLES C  OV AC 

ADD A, Rn Add register to ACC 1 1 x x x 
ADD A, direct Add direct byte to ACC 2 1 x x x 
ADD A, @Ri Add indirect RAM to ACC 1 1 x x x 
ADD A, #data Add immediate data to ACC 2 1 x x x 
ADDC A, Rn Add register to ACC with Carry 1 1 x x x 
ADDC A, direct Add direct byte to ACC with Carry 2 1 x x x 
ADDC A, @Ri Add indirect RAM to ACC with Carry 1 1 x x x 
ADDC A, #data Add immediate data to ACC with Carry 2 1 x x x 
SUBB A, Rn Subtract Register from ACC with borrow 1 1 x x x 
SUBB A, direct Subtract indirect RAM from ACC with borrow 2 1 x x x 
SUBB A, @Ri Subtract indirect RAM from ACC with borrow 1 1 x x x 
SUBB A, #data Subtract immediate data from ACC with borrow 2 1 x x x 
INC A Increment ACC 1 1    
INC Rn Increment register 1 1    
INC direct Increment direct byte 2 1    
INC @Ri Increment direct RAM 1 1    
DEC A Decrement ACC 1 1    
DEC Rn Decrement Register 1 1    
DEC direct Decrement direct byte 2 1    
DEC @Ri Decrement indirect RAM 1 1    
INC DPTR Increment Data Pointer 1 2    
MUL AB Multiply A and B 1 4 0 x  
DIV AB Divide A by B 1 4 0 x  
DAA Decimal Adjust ACC 1 1 x   

 
BOOLEAN OPERATORS 

MNEMONIC DESCRIPTION BYTES CYCLES C  OV AC 

CLR C Clear carry flag 1 1 0   

CLR bit Clear direct bit 2 1    

SETB C Set carry flag 1 1 1   

SETB bit Set direct bit 2 1    

CPL C Complement carry flag 1 1 x   

CPL bit Complement direct bit 2 1    

ANL C,bit AND direct bit to carry 2 2 x   

ANL C,/bit AND complement of direct bit to carry 2 2 x   

ORL C,bit OR direct bit to carry 2 2 x   

ORL C,/bit OR complement of direct bit to carry 2 2 x   

MOV C,bit Move direct bit to carry 2 1 x   

MOV bit,C Move carry to direct bit 2 2    

JC rel Jump if carry is set 2 2    

JNC rel Jump if carry is NOT set 2 2    

JB bit,rel Jump if direct bit is set 3 2    

JNB bit,rel Jump if direct bit is NOT set 3 2    

JBC bit,rel Jump if direct bit is set and clear that bit 3 2    
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JUMPS AND BRANCHES 

MNEMONIC DESCRIPTION BYTES CYCLES C OV AC 

ACALL addr11 Absolute call within 2K page 2 2    

LCALL addr16 Absolute call (Long call) 3 2    

RET Return from subroutine 1 2    

RETI Return from interrupt 1 2    

AJMP addr11 Absolute jump within 2K page 2 2    

LJMP addr16 Absolute jump (Long jump) 3 2    

SJMP rel8 
Relative jump within +/- 127 bytes 

(Short jump) 
2 2    

JMP @A+DPTR Jump direct relative to DPTR 1 2    

JZ rel8 Jump if ACC is zero 2 2    

JNZ rel8 Jump if ACC is NOT zero 2 2    

CJNE A,direct,rel8 
Compare direct byte to ACC, jump if 

NOT equal 
3 2 x   

CJNE A,#data,rel8 
Compare immediate to ACC, jump if 

NOT equal 
3 2 x   

CJNE Rn,#data,rel8 
Compare immediate to register, jump 

if NOT equal 
3 2 x   

CJNE @Ri,#data,rel8 
Compare immediate to indirect, jump 

if NOT equal 
3 2 x   

DJNZ Rn,rel8 
Decrement register, jump if NOT 

zero 
2 2    

DJNZ direct,rel8 
Decrement direct byte, jump if NOT 

zero 
3 2    

NOP 
No operation (Skip to next 

instruction) 
1 1    

 
LOGICAL OPERATIONS 

MNEMONIC DESCRIPTION BYTES CYCLES C OV AC 

ANL A,Rn AND register to ACC 1 1    

ANL A,direct AND direct byte to ACC 2 1    

ANL A,@Ri AND indirect RAM to ACC 1 1    

ANL A,#data AND immediate data to ACC 2 1    

ANL direct,A AND ACC to direct byte 2 1    

ANL direct,#data AND immediate data to direct byte 3 2    

ORL A,Rn OR register to ACC 1 1    

ORL A,direct OR direct byte to ACC 2 1    

ORL A,@Ri OR indirect RAM to ACC 1 1    

ORL A,#data OR immediate data to ACC 2 1    

ORL direct,A OR ACC to direct byte 2 1    

ORL direct,#data OR immediate data to direct byte 3 2    

XRL A,Rn XOR register to ACC 1 1    

XRL A,direct XOR direct byte to ACC 2 1    

XRL A,@Ri XOR indirect RAM to ACC 1 1    

XRL A,#data XOR immediate data to ACC 2 1    

XRL direct,A XOR ACC to direct byte 2 1    

XRL direct,#data XOR immediate data to direct byte 3 2    

CLR A Clear the ACC 1 1    

CPL A Complement the ACC 1 1    

RL A Rotate the ACC left 1 1    

RLC A Rotate the ACC left through Carry 1 1 x   

RR A Rotate the ACC right 1 1    

RRC A Rotate the ACC right through Carry 1 1 x   

SWAP A Swap nibbles in the ACC 1 1    

 

 

 

 

 

 

file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/acall.html
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/lcall.html
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/ret.html
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/reti.html
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/ajmp.html
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/ljmp.html
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/sjmp.html
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/jmp.html
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/jz.html
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/jnz.html
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/cjne.html%231
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/cjne.html%232
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/cjne.html%233
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/cjne.html%234
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/djnz.html%231
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/djnz.html%232
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/nop.html
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/anl.html%231
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/anl.html%232
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/anl.html%233
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/anl.html%234
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/anl.html%235
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/anl.html%236
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/orl.html%231
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/orl.html%232
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/orl.html%233
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/orl.html%234
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/orl.html%235
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/orl.html%236
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/xrl.html%231
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/xrl.html%232
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/xrl.html%233
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/xrl.html%234
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/xrl.html%235
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/xrl.html%236
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/clr.html
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/cpl.html
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/rl.html
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/rlc.html
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/rr.html
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/rrc.html
file:///C:/Users/msr/Dropbox/UniKL%20MFI/2013%2009%20-%20September/FSB23203%20-%20MICROCONTROLLER/08%20-%20FINAL%20EXAM/SAMPLE/Final%20Examination/Final%20Examination/January%202013/mnemos/swap.html


 

SEPTEMBER 2014                                                                                                                                       CONFIDENTIAL 

FSB23203 MICROCONTROLLER  10 

 

 
DATA TRANSFER 

MNEMONIC DESCRIPTION BYTES CYCLES C OV AC 

MOV A,Rn Move Register to ACC 1 1    

MOV A,direct Move Direct byte to ACC 2 1    

MOV A,@Ri Move Indirect byte to ACC 1 1    

MOV A,#data Move Immediate data to ACC 2 1    

MOV Rn,A Mov ACC to Register 1 1    

MOV Rn,direct Move Direct byte to Register 2 2    

MOV Rn,#data Move Immediate data to Register 2 1    

MOV direct,A Move ACC to Direct byte 2 1    

MOV direct,Rn Move Register to Direct byte 2 2    

MOV direct,direct Move Direct byte to Direct byte 3 2    

MOV direct,@Ri Mov Indirect RAM to Direct byte 3 2    

MOV direct,#data Move Immediate data to Direct byte 3 2    

MOV @Ri,A Move ACC to Indirect RAM 1 1    

MOV @Ri,direct Move direct byte to indirect RAM. 2 2    

MOV @Ri,#data Move Immediate data to Indirect RAM 2 1    

MOV DPTR,#data16 Load datapointer with 16 bit constant 3 2    

MOVC A,@A+DPTR Move code byte at ACC+DPTR to ACC 1 2    

MOVC A,@A+PC Move code byte at ACC+PC to ACC 1 2    

MOVX A,@Ri Move external RAM to ACC 1 2    

MOVX @Ri,A Move ACC to external RAM 1 2    

MOVX A,@DPTR Move external RAM to ACC 1 2    

MOVX @DPTR,A Move ACC to external RAM  1 2    

PUSH direct Push direct byte to stack 2 2    

POP direct Pop direct byte from stack 2 2    

XCH A,Rn Exchange register with ACC 1 1    

XCH A,direct Exchange direct byte with ACC 2 1    

XCH A,@Ri Exchange indirect RAM with ACC 1 1    

XCHD A,@Ri 
Exchange low order digit indirect RAM 

with ACC 
1 1    
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