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Flowcharting
o Flowchart

n A graphical representation 
of processes (tasks) to be 
performed and the 
sequence to be followed in 
solving computational 
problem



Example 4.1 (1 of 2)

o Write instructions to load two bytes (37H and 
92H) in data registers REG0 and REG1. Add 
the bytes and store the sum in REG2. 

o Steps
n Load the two bytes in data registers REG0 and 

REG1.
n Add the bytes.
n Save the sum in data register REG2.



Example 4.1 (2 of 2)

ORG 0x20
REG0 EQU 0x00
REG1 EQU 0x01
REG2 EQU 0x02

MOVLW 0x37
MOVWF REG0,0
MOVLW 0x92
MOVWF REG1,0
ADDWF REG0,0
MOVWF REG2, 0
SLEEP

Processà

Startà

Change the program: if the sum is larger than 
50H then the result should be in REG3 AND 

REG2=0; OTHERWISE, the result should be in 
REG2 AND REG3=0; 



What does it do? Is it correct?
ORG 0x20
REG0 EQU 0x00
REG1 EQU 0x01
REG2 EQU 0x02
REG3 EQU 0x03

COMPREG EQU 0x10
CONST EQU 0x50

MOVLW CONST
MOVWF COMPREG,0

MOVLW 0x37
MOVWF REG0,0
MOVLW 0x92
MOVWF REG1,0  
ADDWF REG0,0 ;the result is in W

CPFSLT  COMPREG,0  
BRA WR_REG3
BRA WR_REG2

WR_REG3:
MOVWF REG3, 0
BRA DONE_PROG

WR_REG2:
MOVWF REG2, 0

DONE_PROG:
SLEEP

Find: Reg0, Reg1, Reg2, RegA, RegB, 
Reg10, Reg11, W 

Find: Reg0, Reg1, Reg2, RegA, RegB, 
Reg10, Reg11, W 

Draw the flowchart after you 
complete the program! 



Steps in Writing and Executing 
Assembly Language Program

o Analyze the problem.
o Draw a flowchart.
o Convert the flowchart in mnemonics.
o Look up Hex code and assign memory addresses.
o Enter the Hex code into memory of a lab training board.
o Execute the program.
o Debug the program if necessary.



Illustrative Program: 
Addition With Carry Check

o Write instructions to load two 
bytes, Byte1 (F2H) and Byte2 
(32H), in data registers REG0 and 
REG1 respectively and add the 
bytes.

o If the sum generates a carry, clear 
the data register REG2; otherwise, 
save the sum in REG2.



Illustrative Program: 
Addition With Carry Check (1 of 2)

o Write instructions to load two 
bytes, Byte1 (F2H) and Byte2 
(32H), in data registers REG0 and 
REG1 respectively and add the 
bytes.

o If the sum generates a carry, clear 
the data register REG2; otherwise, 
save the sum in REG2.



Creating Loops - Example

What is the maximum number of 
loops you can have? 



Nested Loop Example
Write a program to (a) load PORTB register with 
value of 55H and (b) complement port B 700 times.



Assembler Directives
o Assembly Language Format: 

n Label Opcode Operand Comment
n STATRT: MOVLW 0xF2 ;Load Operation

o Directives, also called pseudocodes, are instructions to the assembler 
n Define constants, labels, where to assemble a program, reserves memory for data
n Different types: 

o Object File (e.g., CODE, UDATA)
o Control (e.g., #define, #include, EQU, ORG)
o List (e.g., nolist, page, space)
o Data (e.g., data, db, de, dw – all have to do with declaration) 

o Directives do not translate to machine language à do not require memory 
assignment (come for free!)
n Example BYTE EQU  0x02

o Label BYTE is being equated to value 2Hex
n Example ORG 20H

o Assemble the program starting at location 20H



Assembler Directives - Examples



Directive Examples



Format of Radixes
o Hexadecimal

n 0x0F
n H`4F`
n 4F
n 4FH

o Decimal
n D`200`

o Binary
n B`1001`

o ASCII
n `This stuff are interesting!`



How to 
start a 
GOOD 
program:



Division Example Using Subtraction
o 30/8?

n 30-8 = 22
n 22-8 = 14
n 14-8 = 6
n 6-8 = 0
n à 8-6=2 Remainder

Quotient=1+1+1+1-1 = 3

Note: 2x10/8 à 25
The Quotient: 3.25



Division Example Using Subtraction



Division Example Using Subtraction
Using Subroutines: CALL

Cannot be an END!
You can use 
STOP GOTO STOP



What is the problem with this Code?
REMAINDER EQU 0xF0 
QUOTIENT EQU 0xF1 
DIVIDEND EQU 0x23
DIVISOR EQU 0x12

ORG 0x20
CLRF QUOTIENT
MOVLW DIVIDEND 
MOVWF REMAINDER 
MOVLW DIVISOR 
CALL MYDIVIDE
MOVLW 0x02
END

ORG 0x24
MOVLW 0x0

MYDIVIDE
B1

INCF QUOTIENT,F
SUBWF REMAINDER,F

BC B1
ADDWF QUOTIENT,F

RETURN
END


