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-

11.4.2 Flag Register

.,

Q. Explain the flag register of 8086.
\/mmmr is a part of EU. It is a 16-bit register with each bit corresponding to a
P- -

. A flag is a flipflop. It indicates some condition produced by the execution of an
mstruction. For example the zero flag (ZF) will set if the result of execution of an
instruction is zero. |

. A flag can control certain operations of EU.

*  Fig 1141 shows the details of the 16 bit flag register of 8086 CPU. As shown, it
consists of nine active flags out of sixteen : -
'{ *  The remaining seven flags marked “U” are undefined flags.

e

. 8085 compatible flags
Bit15 14 13 12 11 10 9 &8 7 & 86 4 % 210

Carny flag - set by
| carry out of MSB
| Partty flag - set if
: _ result has even parity
‘l o\,w\fé’;@ AmirycmylnqlorBCD
' Zero flag - set if result = 0
et \W\d‘% g Sign flag = MSB of result
|I : . Trap flag for single step
.! | — Interrupt enable flag
[ : | ' Direction flag for string instauction
| | +_ Fig 11.4.1: 8086 flag register format
| Activeflags L | _
| There are nine active flags out of 16, in the 8086 fla; register. w
undefined flags. 3 B flog ster. The remaining are
Control flags '

e  Out of the nine active flags, six are conditi al (status) flags and the X
thmearecallodastheoonh'olﬂgg,_.becansethe'm‘ mm._
operations of the processor. _ ¥ @re used to confrol certain”

‘. 'Ihethreecontmlﬂa@sam:,
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f).  The trap flag (TF) .
1)~ Setting TF puts the processor into single
stepping, microprocessor executes a

proceed further, else necessary action will en
the program. If TF = ], the CPU automgg;

interrupt after each mstruction, allowing a Progran,
executes instruction by instruction. to

Used by debuggers for single step operation.
=‘1"- Trap on, TF = 0’- Trap off

2. The interrupt flag (IF)

IF=‘1’-In.termpr¢uabld. IF=9. Inlcrruptdf:abkd l

() This bit is specifically for string instructions. In string instryctio, [
(source index) and D.I (dectmahon index) registers as offset i

e L 3

and DI pointerg, )
(i) If DF = 1, the string mstgc&z will automatically decrement the poize
‘/Le. process sh'mgﬁumhighaddmt.olow or from right to ¢
@ DF = (, the string instruction will automa increment the poiz
¥ ie. pmoessatﬁngfmmlownddrumtohlghaddmorﬁumleﬁtﬂ“@'
G It is used with string instructions
. DF=T-Up, DF=9 Down
& Conditiona (étatus) flags | ' s
*  Six flags out of these nine-active flags indicate status of the result produced
execution of an instruction. Such flags are called as the conditional flags ¥

E conditional flags indicate what conditions %
-3 oy "iple the carry flag (CF) is set to 1 if addition of two numbe"
N Carry output. _

tf;}
. e g w'
i °  Some of the 8086 Wstructions check the status of the conditions
-' €xecution, _ &

The Eix wnditional ﬂags are :

* The parity flag o) The zero flag (ZF)

* 'Ih"ignﬂ"ﬂ(m ;s * The auxiliary carry flag (AF)
: m"a""ﬂ"g(cm * The overflow flag (OF)
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: . _ ;
Mf"op’oces . flag PF)
The P“"'wﬂ ag is set when the result hag even parity,
4 0 I‘I:lplzﬁty is odd, PF is resetted.
() % flag is normally used to check for data transmission errors 1
1 low byte has an even number of 1bits, PR ='0'- los byte has odd pariy |
o 2 2 y IS '
S ro 8 7 ot
.. flag is set, when the result of operation is zerv, else it is reget.
ZF]i- g - zero result, ZF =0’ - non-zero result |

W flag (SF)

¢ This flagis set, when MSB (most significant bit) of the result is 1.
(i) Inother words it copies the MSB of the result e =
(ii) Since negative binary numbers are represented (in the 8086 CPU) using]
standard two's complement notation, the MSB (copied in sign flag) indicates
the number is positive or negative. - :
Gv) SFindicates sign of the result only in case of signed operation
(v) Incase of unsigned operation, sign bit has no significance.
SF =T’ - msb is 1 (negative), | SF =0’- msb is 0 (positive) -
4 The auxiliary carry flag (AF) | |
@ Itis acarry from lower digit to upper digit '
(i) This flag is set, whenever there has been a carry out of the low nibble into the 3

high nibble or a borrow from high nibble into the low nibble of an 8 bit §i
quantity else AF is reset. ' _

(iti) This flag is used by decimal arithmetic instructions. :
[ AF="T" -carry out from bit 3 on addition or borrow into bit 3 on addition. = 3
=0’ - no carry out from bit 3 on addition nor borrow into bit 3 on addition -
5 The carry flag (CF) ' g & ‘
@ It can also be called as a final ‘ = 3
() This flag is set whene;e-r’ﬁ been a carry out of, or a borrow into, the :

.. MSB of the result (8 or 16 bit). . -

(Tn) The flag is used by the instructions that add and subtract multibyte numbers.
») Botate mstructions can also isolate a bit in memory or a register by placing it
- CF = ‘r
The OVerﬂo

n even number of 1 bits.

~there is a carry out fnom the most significant bit (MSB),
= no carry out from msb
wflag (OF) -

:ﬁag/hmdicates an overflow from the magnitude to the sign bit of result | e
If OF is get, gn arithmetic overflow has occurred; that is, a significant bit has
}:g‘ti:::lst becal._me the size of the result exceeded the capacity of its destination :

i i 808g terrupt on overflow instruction is available that will generate an

l(;l;e l'l:upt, in this situation. If result is not out of range, OF remains reset.

=T'- signed oerflo ed, OF = ‘0’ - no overflow

S .
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D; Do

Hence we can say for the following bit structure of data, the flags will be aﬂ'ectGd @
| |

CarryfmmDatoD4 Cnrryﬁ'omDatoD4
Carry _ Carry from D to Dg Carry from Dy to Die
Overflow Carry from Dg to D, | Carry from Dy, to Dis |
3 Sign Copy of Dy Copy Of_Dm
¥11.4.3 General Purpose Registers

I Q.- Explain the dedicate use of GPR. -

+ As shown in Fig. 1141,theexecutwnumt(Ethanfourgeneralpurpoae16-b1t ‘!

registers. ~:

Eachoneofthemcanbeusedfortemporarystorageof&bltdata.16-b1tdataor | *
32-bit data. . .

8-bit Registers - AH, AL, BH, BL, CE.CL,DH.DL Anyoftheseregmterscanbe‘ | '

used as an 8-bit operand. !_

16-bit Registers - AX, BX, CX, DX, SI, DI, SP, BP. Any of these registers can be used |

as a 16-bit operand. _ '1

bit Registers - DX : AX together can be used for 32-bit operand. |

These registers can be used for general purpose computing when their other {

E specialized functions do not interfere. : |

& Can we store 16 bit data words in the general purpose reglmm ? '

% « The answer is yes. We can use certain pairs of the general purpose regmters to store

16 bit data words.

. Such register pairs are AH and AL, BH and BL, CH and CL, DH and DL. s

o The above mentioned register pan's are referred to as follows. |
“Paji of general purpose registersinitiReferredito as |

\_+1 Pair of AH and AL . ‘ AX register - |- | -

2. Pair of BH and BL BX register oL (€
3. Pair of CH and CL CX register |
4. Pair of DH and DL ' DX register

o« Inshort,thafmngenera]purpose 16-bit data registers : AX, BX, CX, and DX, each
of these is a combination of two 8-bit registers which are separately accessible as
AL, BL! CL, DL (the "low" bytes) and AH, BH, CH, and DH (the “high” bytes).

T e T T W T A O ST T g e W ey - o W R B e T -, AU ¥ A%
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— ;——sbits_..i.—gbiu-_,g |
(1byte) (1byte) i 1

'\A' example, if AX contains the 16-bit number 1234H, then AL con ;
This

AH contains 12H. . = /‘L'_/M
data registery are separately addresS8>® oo :

pper and lower halves of the 1 aratel
’ n'I::n';thateachdatamgisfércanb'eused as a single 16-bit register or a8

registers. | |
Special functions of general purpose registers ey 3
Although the first four registers AX, BX, CX, and DX are called as "ge .

. ] ”: :
purpose", each of them is designed to play a particular role in ‘mml'fon L .

1. Register AX : : .
AX is the "16-bit accumulator" while AL is “8-bit accumulator” ‘
Accuriulator has the following special functions : " g .4
(i) Some of the operations, such iplication and Division, uire that one ?f 1

the operands be in the accumulator and also the result is stored in 3

% Some other operations, such as Addition and Subtraction, may be applied tO any 3
’ \ of the registers (that is, any of the eight general- and special-purpose registers) §

but are more efficient when working with the accumulator. :
sses ie. a data is routed through 3

(i) It works as a via register for
accumulator for the communication of the processor and I/ devices:

For OUT instruction the data in accunmlator (AL for 8-bit data and AX for 3

16-bit data) can only be given to the output device
For IN instruction the data taken from the input device can } taken i 3
accumulator (AL for 8-bit data and AX for i1~6-bit data) all , only in 3

(i) It also works as a via register for string instructions. Whenever adata is to be I‘
— string operations it is |

brought from memory or given to memory in :
routed through accunmlator only. ke

2. Register BX

j‘f/‘:’{‘b‘ ‘base" register, - . . :
i t is the On]y anel‘al-p Y registar 'w,hich ‘
g, (rarloas add o i . may be
(ii) For enmple,vtho instruction Mg:}d Em““fx“gwd h:h chaptg:ef) : _
stored in the memory location wh, — ", “2u8es the contentg of 3
8. Register CX “Wmmmmém ; Axm_be i
. mr is ”le .M" ‘ ; It : T ‘ :
mwcaﬁs vis: ) - TORRS 88 & defidlt oppiyge:. elter 4 L v
" @ 'The Yooping fnstruciifa (LOOP, LOgpE. . : for, three |
number of iterations » and LOOPNE)
(ii) The shift and rotate instructions (RC :
to indicate number of shiftg or mmii”nfc(é;:o L, BOR' SHL,, SHR,
r(;‘xﬁ)_' : only CL, ; angd



(i) 'It;e;f:?,%the string block-

TP ngisw : o rd-sm T o
DXis the 'data on AX for o e oL -
@ is used tgg,?zﬂ;z greater than the register AX i.e. operang i 32;;?%

1ds the port qumber for the IN and OUT in o
' ailfr?sshat:w%ses-of /O ports only DX can be used as a pointer ™ By

OPeras:

. | P Registers
: ._ se of General Purpose
gmmary OfPIic“ _ IR "; % ; K

AT RN R e
- +de_Word /O'and Word string :

i 11.4.5 A Decoder
. s~ “The process of translation from instructions into e;ction is known as decoding’
pr from the memory into a series of actions.
f o The EU will actually carry out these actions.
i 11.4.6 Pointer and Index Register |
- | The execution unit also contains fhe fb]lowing 16 bit registers.

* Base Pointer (BP) register o Stack Pointer (SP) register

These reg; - inly 0
used to hold Ei’i?? ¢an be used as general purpose 16-bit registers. But n_l:a?:?

2 -——lt—og'i'mat&wordinoneofﬂ)egeﬂmntsﬂgivenbeo ’
Base Pointer (BP) register . -

By g
This i & 16 bit sedigtar i 0. - : o o the°
¥ gister in the E . t relativé
Segment (SS) register. . e EU. It holds the 16 bit offse ’ y
r

But Bp , : _ ]
has & specific use Bpiﬂusedwheﬁ'everwepassapww y

i o R o
Apchel ol as

= II:_ nle ’ép m .
gister can also

ed as an offset register in the addressi’é

~  REP, REPE, s
. gtructions (with the prefixes REP, REPE, ang REPNE) X

R Word multp! Sy
#%__ I‘BV;G multip?l)y),{byte divide, byte /O, byte stnng and decimal / ASC[1 il "_
BX__| Store address information T
cX Counter for String operations and loops —{
 CL Counter for Variable shift and rotate —J
" DX | Word multiply, word divide, Indirect /O T
$ 11.4.4 Control Circuitry | |

The control circuit is a part of EU. It is used for directing the internal operatin t

]

3 ‘/A/ decoder in the execution unit (EU) is used for translating the instructionsie




