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Chapter two\ 

Microprocessor 8086  

Lecture Four 

4. Flag Registers (Cont.)  
 

a) Conditional Flags (status) 

b) Control Flags 
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فعبنخ ( flags active 9)ٕٚعذ 

ثًُٛب انجبلٙ رعزجش ( 16)يٍ ال 

 غٛش يعشفخ 
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Flags 

• Conditional flags represent result of last arithmetic or logical instruction executed. 

 انًُطمٛخ أ انشٚبضٛخ نلاٚعبصاد رُفٛز اخش َزٛغخ  Conditional flags ال ًٚضم•

• Conditional flags are as follows:                     إَاع عذح رشًم Conditional flags  

1. Carry Flag (CF): This flag indicates an overflow condition for unsigned integer 
arithmetic. It is also used in multiple-precision arithmetic. 

 نُبرظ MSB ) )لًٛخ اعهٗ خبسط carry   ة يبٚسًٗ أ ( overflow )رغبٔص ؽبنخ انٗ Flag ال ْزا ٚشٛش
 انذلخ يزعذدح سٚبضٛخ عًهٛبد فٙ رسزخذو آَب كًب . (unsigned يٕعجخ)  صؾٛؾخ ثبسلبو انشٚبضٛخ عًهٛخ

a) Conditional Flags 
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   Ex:- 

 
1010   1110
1010   1101
0101  1011

 

LSB MSB CF=1 
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2. Auxiliary Flag (AF): If an operation performed in ALU generates a carry/barrow 
from lower nibble (i.e. D0 – D3) to upper nibble (i.e. D4 – D7), the AF flag is set 
i.e. carry given by D3 bit to D4 is AF flag. This is not a general-purpose flag, it is 
used internally by the processor to perform Binary to BCD conversion. 

 يٍ  carry/barrow ة يبٚسًٗ اَشبء انٗ ALU ال فٙ  اعشاؤْب رى عًهٛخ أدد ارا•

lower nibble (i.e. D0 – D3) ٗان upper nibble (i.e. D4 – D7),  ٌال فب AF=1   

   Auxiliary Flag(AF) ة رسًٗ انؾبنخ ْزِ فبٌ  D3 bit to D4 يٍ ٚؾذس carry ال

•Nibble:- 4 عٍ عجبسحbit   
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a) Conditional Flags 

   Ex:- 

 
1010   1110
1010   1101
0101  1011

 

AF=1 

a) Conditional Flags 

3. Parity Flag (PF): This flag is used to indicate the parity of result. If lower order 
8-bits of the result contains even number of 1‟s, the Parity Flag is set and for odd 
number of 1‟s, the Parity Flag is reset. 

 ٚؾزٕ٘ انُزٛغخ يٍ  bits-8- انُزٛغخ اسفم رشرٛت كبٌ ارا . انُزٛغخ رًبصم انٗ نلإشبسح ال  flag ْزا ٚسزخذو
 عذد رؾزٕ٘ انُزٛغخ كبَذ ٔارا ,PF=1  انشكم ثٓزا رعُٛٛٓب ٚزى PF فأٌ  (1)  انٕؽذاد يٍ صٔعٙ عذد عهٗ

 PF=0 انشكم ثٓزا رعُٛٛٓب إعبدح ٚزى فبٌ انٕؽذاد يٍ صٔعٙ
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   Ex:- 

 
1010   1110
1010   1101
0101  1011

 

PF=0 
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4. Zero Flag (ZF): It is set; if the result of arithmetic or logical operation is zero else 
it is reset. 

 نزصجؼ رعُٛٛٓب إعبدح سٛزى ،ٔالا صفشًا انًُطمٛخ أٔ انؾسبثٛخ انعًهٛخ َزٛغخ كبَذ إرا ؛ ZF=1 ثًعُٗ رعُّٛٛ ٚزى
ZF=0. 
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a) Conditional Flags 

   Ex:- 

 
1010   1110
1010   1101
0101  1011

 

ZF=0 

 لان الناتج ليس صفر

5. Sign Flag (SF): In sign magnitude format the sign of number is indicated by MSB 
bit. If the result of operation is negative, sign flag is set. 

 MSB كبَذ ٔارا Negative)) سبنجخ علايخ رعٍٛٛ ٔٚزى SF=1 ال فبٌ ( ( 1 نهُزٛغخ MSB bit ال كبَذ ارا
bit ال فبٌ (0) نهُزٛغخ SF=0 يٕعجخ علايخ رعٍٛٛ ٔٚزى (Positive) 
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a) Conditional Flags 

   Ex:- 

 
1010   1110
1010   1101
0101  1011

 

SF=0  Positive 
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6. Overflow Flag (OF): It occurs when signed numbers are added or subtracted. An 
OF indicates that the result has exceeded the capacity of machine. 

 .انًبكُخ سعخ رزغبٔص انُزٛغخ اٌ انٗ OF ٚشٛش .ٚطشػ أ ٚغًع إشبسح ًٚزهك انز٘ انشلى عُذيب رؾذس

 

 

9 

a) Conditional Flags 

                    Signed    (both positive or negative)     depend of MSB value(- - - - - - - -) 

                                                          if MSB=1 (Negative number) 

                                                          if MSB=0 (positive  number) 

 

 

 

 

                    Un signed no   (always positive)    28 = 256  
0 − 256 𝐷  (𝐷𝑒𝑐𝑖𝑚𝑎𝑙)

0 − 𝐹𝐹 𝐻
 

 

ٚؾذد فمظ ارا  bitْزا ال  

 كبٌ يٕعت أ سبنت 

(  bit 7)انًزجمٙ ْٕ 

27نزنك  = 128 

Range of signed NO is (-128 – 0 -127) 

                                      (-80 H….0….7F H) 

Number  

b) Control Flags 

• Control flags are set or reset deliberately to control the operations of the execution 
unit. Control flags are as follows: 

 .execution unit انزُفٛز ٔؽذح عًهٛبد فٙ نهزؾكى يزعًذ ثشكم  Control flags ضجظ إعبدح أٔ ضجظ ٚزى•
Control flags   ْٙ ٚهٙ كًب: 

 

1. Trap Flag (TP): 

2. Interrupt Flag (IF): 

3. Direction Flag (DF): 
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1. Trap Flag (TP): 

a. It is used for single step control. 

 (الاخش انٗ الاَزمبل لجم ٔاؽذ اٚعبص اخطبء رصؾٛؼ ثًعُٗ) فمظ ٔاؽذح خطٕح عهٗ نهسٛطشح رسزخذو

b. It allows user to execute one instruction of a program at a time for 
debugging. 

 الاخطبء رصؾٛؼ نغشض ٔاؽذ ٔلذ فٙ انجشَبيظ  يٍ ٔاؽذ اٚعبص ثزُفٛز نهًسزخذو رسًؼ

c. When trap flag is set, program can be run in single step mode. 

 ٚزى انًعبنظ ؽٛش single step mode ٚعًم انجشَبيظ عُذْب , trap flag TF=1 ضجظ ٚزى عُذيب
 انجشَبيظ أخطبء رصؾٛؼ نغشض اٚعبص كم رُفٛز ثعذ يمبطعزّ

11 

2. Interrupt Flag (IF): 

a. It is an interrupt enable/disable flag. 

 الاٚعبصاد رُفٛز اصُبء interrupt انًمبطعخ ثؾذٔس ٚسًؼ لا أ ٚسًؼ flag عٍ عجبسح ْٕ

b. If it is set, the maskable interrupt of 8086 is enabled and if it is reset, the interrupt is 
disabled. 

 ال رعطٛم ٚزى ،(IF=0) رعُٛٛٓب إعبدح رى ٔإرا  8086 نهًعبنظ interrupt ال رًكٍٛ ٚزى ،(IF=1) رعُّٛٛ رى إرا
interrupt. 

c. It can be set by executing instruction sit and can be cleared by executing CLI instruction. 

 .CLI الاٚعبص رُفٛز خلال يٍ يسؾّ ًٔٚكٍ  sit الاٚعبص رُفٛز خلال يٍ رعُّٛٛ أ ضجطّ ًٚكٍ

12 
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3. Direction Flag (DF): 

a. It is used in string operation. فٙ رسزخذو  

b. If it is set, string bytes are accessed from higher memory address to lower memory 
address. 

 نهزاكشح عُٕاٌ اسفم انٗ انعهٛب نهزاكشح عُٕاٌ اعهٗ يٍ string bytes نم انٕصٕل ٚزى (DF=1) رعُٛٛٓب رى ارا

c. When it is reset, the string bytes are accessed from lower memory address to higher 
memory address. 

 .نهزاكشح عُٕاٌ اعهٗ إنٗ نهزاكشح عُٕاٌ اسفم يٍ string bytes إنٗ انٕصٕل ٚزى ، (DF=0) رعُٛٛٓب إعبدح عُذ
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 إضبفخ أ ؽزف ,سهسزٍٛ ديظ رشًم string ال عهٗ انعًهٛبد

   ثبخشٖ سهسخ اسزجذال , ,انسهسخ عهٗ ثٛبَبد

Ex: concatenation string1//string2 

)„noor„()„ahmed‟( 

 

***** Examples of flag registers***** 

First example 
MOV BH,38H 

ADD BH,2FH 

 

 

 

38 0011 1000 

2F 0010 1111 

87 0110 0111 

 

CF=0    PF=0    AF=1    ZF=0    SF=0 
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LSB MSB CF=0 

ZF=0 

 لان الناتج ليس صفر

SF=0  Positive 

PF=0 

فردي الواحداتعدد لان   

AF=1 
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***** Examples of flag registers***** 
Second example 

Show how flag registers is affected by 

MOV AX,34F5H; AX=34F5H 

ADD AX,95EBH; AX=CAE0H 

 

 

34F5   0011 0100 1111 0101 

95EB  1001 0101 1110 1011 

CAE0 1100 1010 1110 0000 

 

 

CF=0    PF=0    AF=1    ZF=0    SF=1 
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LSB MSB CF=0 
AF=1 

ZF=0 

 لان الناتج ليس صفر
SF=1  Negative  

PF=0 

فردي الواحداتعدد لان   

The EU contains: -  

1. ALU (Arithmetic & Logic Unit):  

2. Registers  

3. Control unit  
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3. Control unit :- 

Control Unit Functions : ٔظبئفٓب 

• The control unit (CU) is a component of a CPU that directs the operation of the 
processor. 

•control unit (CU) ْٙ يكَٕبد اؽذ CPU ٙانًعبنظ عًهٛبد رٕعّ انز 

• It tells the computer's memory, arithmetic/logic unit(ALU) and input - output devices 
(I/O) How to respond to a program's instructions ? 

 انجشايظ لاٚعبصاد الاسزغبثخ ثكٛفٛخ ٔالإخشاط الادخبل ٔأعٓضح ٔانًُطك انؾسبة ٔٔؽذح ,انؾبسٕة راكشح رخجش•

• It directs the operation of the other units by providing timing and control signals. 

  انزؾكى أ انسٛطشح ٔاشبساد timing انٕلذ ثإشبساد رضٔٚذْب ثٕاسطخ الأخشٖ انٕؽذاد عًهٛبد رٕعّ آَب•
control signals  (انزاكشح يٍ انمشاءح اشبسح يضبل) 

•  All computer resources are managed by the CU (Control Unit). 

 CU (Control Unit) ثٕاسطخ اداسرٓب ٚزى انؾبسٕة يصبدس كم •

17 

•  It directs the flow of data between the CPU and the other devices. 

 الاعٓضح ٔثمٛخ CPU ثٍٛ انجٛبَبد اَسٛبة ثزٕعّٛ رمٕو•

• The control unit communicates / interact with ALU and main memory.  

 main memory انشئٛسٛخ انزاكشح ٔيع  ALU يع رزٕاصم  control unit ال•

• Control unit generates the control signals to perform the operations.  

 انعًهٛبد نزأدٚخ انسٛطشح إشبساد ثزٕنٛذ رمٕو  Control unit ال•

• It controls the transmission between processor, memory and the various peripherals. 

 ٔالاخشاط الادخبل أعٓضح ٔثمٛخ ٔانزاكشح انًعبنظ ثٍٛ الاسسبل عهٗ رسٛطش•

•  It also instructs the ALU , which operation should be performed on data. 

ً  آَب•  انجٛبَبد عهٗ اعشاءْب ُٚجغٙ عًهٛخ أ٘ انٗ , ALU رٕعّ اٚضب
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3. Control unit :- 
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Design of Control Unit :- 

• Control unit can be designed by two methods : 

 -:ثطشٚمزٍٛ رصًًٛٓب يًكٍ  Control unit ال•

1. Hardwired Control Unit  

2.  Micro-Programmed Control Unit. 

19 

20 
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1. Hardwired Control Unit : 

• It is implemented with the help of Physical components which is Hardwired (gates, flip 
flops, decoders) in the hardware. 

 فٙ انًٕعٕدح  (gates, flip flops, decoders)يضم Hardwired انسهكٛخ انًبدٚخ انًكَٕبد ثًسبعذح رُفٛزْب ٚزى•
  .انًبدٚخ انًكَٕبد

• The inputs to control unit are the instruction register, flags, timing signals.  

 .  انزٕلٛذ ٔإشبساد ، instruction register, flags, timing signals ْٙ انزؾكى نٕؽذح انًذخلاد•

• If design is modified or changed, all the combinational circuits should be modified 
which is a very difficult task. 

 .نهغبٚخ صعجخ يًٓخ ْٔٙ انزٕافمٛخ انذٔائش عًٛع رعذٚم فٛغت ، رغٛٛشِ أٔ انزصًٛى رعذٚم رى إرا•

• The sequence of the operation carried out by this machine is determined by wiring of the 
logic elements so, it is known as “Hardwired”. 

  سهكٙ ثشكم انًُطمٛخ انعُبصش رٕصٛم طشٚك عٍ اٜنخ ْزِ ثٓب رمٕو انزٙ  operation انعًهٛخ رسهسم رؾذٚذ ٚزى•
 .”Hardwired“ ثبسى رعُشف ، نزنك
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2. Micro-programmed Control Unit : 
• It is implemented by using Programming approach.  

 .Programming approach انجشيغخ طشق ثبسزخذاو رُفٛزْب ٚزى•

• A sequence of micro operations is carried out by executing a program which consist of micro-
instructions. 

-micro دلٛمخ اٚعبصاد يٍ ٚزكٌٕ ثشَبيظ رُفٛز خلال يٍ micro operations انذلٛمخ انعًهٛبد يٍ سهسهخ رُفٛز ٚزى•
instructions. 

• In this, any modifications or changes can be done by updating the micro program in the 
control memory which is done by programmer. 

 انزؾكى راكشح فٙ micro program انصغٛش انجشَبيظ رؾذٚش طشٚك عٍ رغٛٛشاد أٔ رعذٚلاد أ٘ إعشاء ًٚكٍ ، ْزا فٙ•
 .انًجشيظ ثّ ٚمٕو انز٘

• In this ,Control signals are generated by a program. 

 .ثشَبيظ ثٕاسطخ Control signals انسٛطشح إشبساد  رٕنٛذ ٚزى•

• Its speed is slow because of the time it takes to fetch microinstructions from control memory. 

 .انزؾكى راكشح يٍ microinstructions انذلٛمخ الاٚعبصاد عهت ٚسزغشلّ انز٘ انٕلذ ثسجت ثطٛئخ سشعزّ•

22 
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الانكزشَٔٛخ انذٔائش ٔعٕد عهٗ رعزًذ طشٚمخ انجشيغخ رعزًذ طشٚمخ   

  انسٛطشح ٔؽذح لاٌ صعت انزؾذٚش

control unit يٍ رعزجش 

 انًبد٘ انًكَٕبد

 فبٌ نزنك  hardwiredانسهكٛخ

 hardware رغٛٛش ٚزطهت انزؾذٚش

 فٙ اسٓم انزؾذٚش

  ؽبنخ

microprogramm

ed  control unit   

 انزغٛٛش رزطهت آَب ثًب

 انجشيغٙ انكٕد فٙ

 فمظ

ً  انًعمذح نلإٚعبصاد  عٛذ ثشكم رعًم انجسٛطخ نلإٚعبصاد افضم ثشكم رعًم  اٚضب

 لا  microprograms ْٛكهٛخ رُفٛز كهفخ رزطهت hardwired ْٛكهٛخ رُفٛز

 كهفخ رزطهت

   memory راكشح ٔعٕد رزطهت لا   control memory رؾكى راكشح ٔعٕد رزطهت

 سشٚع رُفٛز
 ً  ثطٛئخ َسجٛب

Homework 

 Show how flag registers is affected by 
MOV AX,28E5H; AX=28E5H 

ADD AX,83ACH; AX=? 

28E5  0010 1000 1110 0101  

83AC 1000 0011 1010 1100 

CF=?    PF=?    AF=?    ZF=?    SF=? 
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