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Objectives

= Arithmetic operations of unsigned numbers
= Arithmetic operations of signed numbers

= Logical instructions

= Compare instructions

s Rotation instructions and data serialization



Arithmetic operations of unsigned numbers

= Addition (Examples 5-2, 5-3)
= Decimal adjust WREG (DAW) (Example 5-4)
= Subtraction (Examples 5-5, 5-6, 5-7)
= Multiplication (Page 163)
= Division (Page 163 & Example 5-8)



BCD (binary coded decimal) number system

= Unpacked BCD
= 59 is represented by “0000 0101” and “0000 1001~

s Packed BCD
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= 59 is represented by 59H “0101 1001~
» Efficient in storing data
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Decimal adjust WREG (DAW) Instruction

MOVLW Ox47 ; WREG = 47H

ADDLW 0x25 ; WREG =6CH, DC=0,C=0

DAW ; Adjust for BCD addition by adding 6 (WREG=72H) C =0
MOVLW 0x09 ; WREG = 09H

ADDLW 0x08 ; WREG =11H, DC=1,C=0

DAW ; Adjust for BCD addition by adding 6 (WREG=17H) C =0
MOVLW 0x52 ; WREG = 52H

ADDLW 0x87 ; WREG =D9H, DC=0,C =0

DAW ; Adjust for BCD addition by adding 60H (WREG=39H) C =1
MOVLW 0x57 ; WREG = 57H

ADDLW Ox77 ; WREG = CEH, DC=0,C =0

DAW ; Adjust for BCD addition by adding 66H (WREG=34H) C =1

Add 0110 to lower 4 bits if lower nibble > 9 orif DC =1
Add 0110 to upper 4 bits if upper nibble >9 or if C =1



Signed number arithmetic

= Positive vs. negative numbers
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= Range for 8-bit number
= Unsigned numbers: 0 ~ 255
= Signed numbers: -128 ~ 127



Overflow In sighed number operation

= OV is set if either two conditions occurs
e A carry from D6 to D7 but no carry out of D7 (C=0)
e A carry from D7 out (C=1) but no carry from D6 to D7

e Signed number operations (Examples 5-13,14,15 & 16)



Logic operations

= ANDLW K
= IORLW K - Inclusive OR
= XORLW K - Exclusive OR

= Applications
= Set bits using IORLW (Example 5-18)
s Clear bits using ANDLW (Example 5-18)
= Test a value using XORLW (Example 5-21)

= What are ANDWF, IORWF, XORWF?



Compare Instructions
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Compare examples

= Test a value using CPFSEQ (Example 5-24)
= What's the difference between XORLW and CPFSEQ

= Compare a value using CPFSGT & CPFSLT (Example 5-26)
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Rotate instructions

Mnemonic, Status
operator Description 16-bit instruction word affected
RLCFf, d, a Rotate left f through carry 0011 Olda ffff ffff C,ZN
RLNCFf, d, a Rotate left f (no carry) 0100 1ida ffff ffff ZN
RRCFf,d, a Rotate right f through carry 0011 OO0da ffff ffff C,ZN
RRNCFf, d ,a Rotate right f (no carry) 0100 00da ffff ffff Z,N
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Figure 2.17 Operation performed by the ricf f,d,a instruction

Figure 2.18 Operation performed by the rincf f,d,a instruction
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Figure 2.19 Operation performed by the rrcf f,d,a instruction

Figure 2.20 Operation performed by the nrmcf f,d,a instruction
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Data serialization via rotation instructions

= Output data bits serially (Example 5-28)
= Input data bits serially (Example 5-29)
= Test the bits in a value (Example 5-30)
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SWAPF fileReg, d

before: | D7-D4 D3-D0 after: D3-D0 || D7-D4
SWAPF
MYREG EQU 0x20
MOVLW OX72
MOVWE MYREG

SWAPF MYREG, F
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