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Q1.A Interface 2 Input and 2 Output ports of 16 bitsteadich can be used in hand shaking 5
mode with Intel 8096 microprocessor. Show 10 Mag B Address table.
B Explain addressing modes of Intel 8085 microprozessth example 0
5
The way by which the microprocessor idersgitiee operands for a particular instructign

is known asAddressing mode
Types of Addressing Modes
The process of identifying the operands for a paldr instruction can be carried out in
several ways. The various types of addressing mageas shown below.
- Immediate addressing mode

Direct addressing mode

Register addressing mode

Register indirect addressing mode

Implicit addressing mode
Immedlate Addressing Mode:

In this type of addressing mode the operand isifsp@avithin the instruction itself.
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Let us discuss with an example.

Consider this instruction:

ADI 34H — This instruction adds the immediate data, 34H ¢éoatcumulator.

34H is the data here. H represents Hexadecimaé\aid the immediate value is adde|
to the accumulator. In this case 34H is addeddattumulator. Suppose if accumulator
has a value 8H and when this instruction is exet8éH is added to the 8H and the
result is stored in accumulator.

In the above instruction the operand is specifigtiiwinstruction itself.

Direct Addressing Mode:

In this mode of addressing, the address of the (@g@&rand) is specified within the
instruction.

There is a subtle difference between the directesdihg modes and immediate
addressing modes. In immediate addressing mod#stiagitself is specified within
instruction, but in direct addressing mode the esllpf the data is specified in the
instruction.

Example:

OuUT 10H

LDA 4100H

STA 2000H

Consider the instruction STA 2000H

When this instruction is executed, the contentthefaccumulator are stored in the
memory location specified. In the above examplecti@ents of accumulator are stored
in memory location 2000H.

o

Register Addressing Mode:
In this type of addressing mode the instructiorcsj@s the name of the register in which
the data is available and Opcode specifies the rfamaddress of the register on whigh
the operation would be performed.
Example:

MOV A, B

Here the Opcode is MOV. If the above instructioexecuted, the contents of Register B
are moved to the Register A, which is nothing baetaccumulator.

Other examples:
ANA B
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On executing the above instruction the contenRegjister B or logically ANDed with
contents of register A (accumulator).

SUB H

If we execute the above instruction the contentRegister H will be subtracted from the
contents of the accumulator.
Register Indirect Addressing Mode:
This is indirect way of addressing. In this mode ithstruction specifies the name of the
register in which the address of the data is abhla

Example:

MOV A, M

SUB M

DCR M

Consider MOV A, M. This instruction will move th@wtents of memory location,
whose address is in H-L register pair to the acdatou

M represents the address present in the H-L regstie So when MOV A, M is
executed, the contents of the address specifietilimegister pair are moved to
accumulator.

Implicit Addressing Mode:
There are certain instructions in 8085 which dadsequire the address of the operand
to perform the operation. They operate only up@ndatntents of accumulator.
Example:

CMA

RAL

RAR

CMA complements the contents of accumulator.

If RAL is executed the contents of accumulatooisited left one bit through carry.
If RAR is executed the contents of accumulatootated right one bit through carry.

Thus the various addressing modes of 8085 micr@ssur are discussed in detail.

Explain tightly coupled multiprocessor configuratio

g1 o

It is a system where all the processorkenslystem use same resources that is mempry
and /O devices.
3 configurations:
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1. 8086 — 8087
2. 8086 — 8089
3. 8086-8087 & 8089.

1" #$ %8 ) * 058 R




I"#$

by
_ 8086 10ns1a™?

Answer following

1" #$ %&'( ) " %& Y+ -0 %




"#$

What type number & interrupt vector table addressesassigned to NMI?

= O

Type -2 and address is 2*0004H=0008H

Write an instruction that will mask off all bits it 7 of the data word stored at addre
DS:0100H.

= O

Assume data of DS : 0100H is in AL
AND AL,01H

Explain the differences between 8086 and 8088 gsmre

The 8086 has 16 bit dabais; the 8088 has an 8 bit data bus. The 8086 Bdsyte
instruction queue, and the 8088 has a 4 byte queue.

The 8088 was the chip used in the first IBNT; the 8086 wasn't used until later mode
Since they share the exact same instruction séthvidreferred to as the "x86
instruction set" these days, this is often confused

8085 is a 8 bit processaumber of flags are 5 and memory capacity is 64KiBe 8086
is a 16 bit processor ,number of flags are 9 anchong capacity is 1 MB.The main
difference between 8085 and 8086 is that 8086 pipedining.

The 8086/8088 microprocessor is a 16 bt computén,a20 bit address bus using a
segmented memory architecture.

The execution unit architecture, registers, ingtoms, etc. in both is the same.

The bus interface unit on the 8086 is 16 bits widegre on the 8088 it is 8 bits wide.

Is.

Explain ORG assembler directive.

=

Sets the current origin to a new value. This &du® set the program or register addre
during assembly. For example, ORG 0100h tells Hserabler to assemble all
subsequent code starting at address 0100h.

Q.2 A

Design a 8086 based microprocessor system foniolig :
8086 is working at 8 Mhz.

32KB EPROM using 16KB devices.

64KB SRAM using 32KB devices.

Explain the design and show memory map.

A) Crystal frequency = 3 * 8MHz = 24MHz
B) EPROM
Reqd 32KB
Chip available 16 KB
2 EPROMS
No. of set = 2/2=1
E.A = FFFFFH
Set size =16 * 2 =32KB
32kB=2"
0000 01111111 11111111
(0] 7 F F F)H =set Ad.
S.A. = E.A-set Ad.

= F8000H
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EVEN ODD
S.A. F8000H F8001H
E.A. FFFFEH FFFFFH

C) SRAM of 64KB using 32KB devices:

Reqd 64KB
Chip available 32 KB
2 SRAM
No. of set = 2/2=1
S.A. = 00000H
set Ad.=32 *2 = 64KB
64KB = 2°
0000 1111 11111111 1111
(0] F F F F)H =set Ad.

E.A.=S.A. + set Ad.

= OFFFFH
EVEN ODD
S.A. 00000H 00001H
E.A. OFFFEH OFFFFH
AlAIAIAJAIAIAIAIAIAIAIAIAIAIAIAIAIAIAA
1/1/2j1|12/1/2(1|2/1|0(0|0|O|O|O]|O]|O|O]O
9|8/7|6|/5|4/3|2|1]0/9|8|7|6|5[|4|3|2]1
0|0 0|00/ 0O OO OO OO O D DO OIOI|O]|O|O0O|O0 Ral
0dd
o(o;jo0y0{2y1 21§31 2 1 1 o o p 1121221210 Bark\
0|00 0] 0] 0O 0 O (Q O O D OO |0 |0 |0|0|1 Evd
o/(ojo|j0}121 13713 1 1 1 1o o p 1111|111 Ban
1/1/1(1|1/ 0 00 0 Q 0 O 0 O O |0 |0|0O|O0O]|O0O|O sSrq
odd
111111 13 14 1 1 L oL o0 1 |1 (1 1|1|1|1 Bank
111 11| 1] 0/ 0o O (@ O O D OO |O|0|O0O|0|1 Eve
1|11/1}1}1}1 14 13 1 1 ¢ o o @1 1111|1211 barn
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Write an assembly Ip for 8086 to exchange the Blo¢kLKB located at 0100H and
0200H, using string instructions.

| | .model small
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.data

src_block db 01,02,03,04,05,06,07,08,09,0AH

dest_block db 10dup(?)

Count dw OAH

.code

Mov ax,@data

Mov ds,ax

Mov es,ax

Mov si,offset src_block

Mov di,offset dest block

Mov cx,count

cld

Again :

Rep movsb

Xchg

Mov di,offset dest block

Mov bh,0AH

Up:

Mov bl,[di]

Mov ah,4Ch

Int 21h

end

Q.3)A

Draw interfacing diagram of 3 PICs connected to 8@8d explain working with CPU

< ADDEESS BUS >
Ay A1 &
< LTINITERIIL BUS >
F Y
< ATABUS >
£ AN N
INT
< CAS-UASs >
2 NT AL
“ v ¥~/ * ¥ -7 ¥ "7 L XV JAN
) An Dy-Dr INT % A DeDn jNT E‘?, Dy-Din
FPE Master J_—ﬁ:' E  Slaved Stave 7
ML vEg VIS IV VL VD a VI Il g — | TRAcec e e e e 1o [ 3 TSP
ACC O O O O O O G A TTTTTTTTLTTTTTTTT
INT
Fig: 8250A in Cascade Mode
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Explain the concept of DMA. Explain various opargtmodes of 8237A.
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When DMA operates

1. Basic DMA operation

* The direct memory access (DMA) 1/O technique jdes direct
access to the memory while the microprocessomgpaearily
disabled.

* A DMA controller temporarily borrows the addrésss, data

bus, and control bus from the microprocessor austers the

data bytes directly between an I/O port and a s@fienemory
locations.

» The DMA transfer is also used to do high-speedorg-tomemory
transfers.

» Two control signals are used to request and agletye a

DMA transfer in the microprocessor-based system.

» The HOLD signal is a bus request signal whiclsahkk microprocessor
to release control of the buses after the current
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bus cycle.

» The HLDA signal is a bus grant signal which irates that the
microprocessor has indeed released control oLisedby
placing the buses at their high-impedance states.

» The HOLD input has a higher priority than the RIor NMI
interrupt inputs.

Intel 8237 can be set to four different style ahsfer:

Single-One transfer at a time, allow processorste the bus between
transfers

Block-Transfer all data, do not allow processoreasdo the bus (may cause
problems with memory refresh!)

Demand-Keep transferring as long as target keep3 Bégerted

Cascade-allow a slave controller use of the DMAC
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Q.4.A)

Explain with diagram signals carried by individyaihs of port C of 8255A when port 4

and B are working in mode 1

3>

Mode 1: ( Strobed input/output modelj this mode the handshaking control the inpu

and output action of the specified port. Port @3iiPCO-PC2, provide strobe or

handshake lines for port B. This group which inesighort B and PCO-PC2 is called as
group B for Strobed data input/output. Port C liR€3-PC5 provide strobe lines for port

A.

This group including port A and PC3-PC5 from gr@uprlhus port C is utilized for
generating handshake signals. The salient featine®de 1 are listed as follows:
1. Two groups — group A and group B are availabtestrobed data transfer.

2. Each group contains one 8-bit data 1/0 port@mel 4-bit control/data port.

3. The 8-bit data port can be either used as iapdtoutput port. The inputs and
outputs both are latched.

4. Out of 8-bit port C, PCO-PC2 are used to gererantrol signals for port B and
PC3-PC5 are used to generate control signals fidrdpdhe lines PC6, PC7 may
be used as independent data lines.

* The control signals for both the groups in input am output modes are

Input control signal definitions (mode 1 ):

» STB( Strobe input ) — If this lines falls to ladow level, the data available at 8-
bit input port is loaded into input latches.

* IBF ( Input buffer full ) — If this signal rises to lmgl, it indicates that data has
been loaded into latches, i.e. it works as an asledgement. IBF is set by a low
on STB and is reset by the rising edge of RD input.

* INTR ( Interrupt request ) — This active high outpunsigcan be used to
interrupt the CPU whenever an input device requéstservice. INTR is set by a
high STB pin and a high at IBF pin. INTE is an mmia flag that can be controlled
by the bit set/reset mode of either PC4(INTEA) G2ANTEB) as shown in fig.

* INTR is reset by a falling edge of RD input. Tharsexternal input device can be
request the service of the processor by puttingl#te on the bus and sending the

—
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strobe signal.

Output control signal definitions (mode 1) :

» OBF (Output buffer full' ) — This status signal, whenefadls to low, indicates
that CPU has written data to the specified output @he OBF flip-flop will be
set by a rising edge of WR signal and reset bywagoing edge at the ACK
input.

* ACK ( Acknowledge input ) — ACK signal acts asamknowledgement to be
given by an output device. ACK signal, whenever,loMiorms the CPU that the
data transferred by the CPU to the output devioeutyh the port is received by
the output device.

* INTR ( Interrupt request ) — Thus an output signal taat be used to interrupt
the CPU when an output device acknowledges therdegaved from the CPU.
INTR is set when ACK, OBF and INTE are 1. It iseeBy a falling edge on WR
input. The INTEA and INTEB flags are controlled ttwe bit set-reset mode of
PC6 and PC2 respectively.
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B)

Explain modes of operation of 8254.

CLK Pulse: A rising edge, then a falling edge, in that oradra Counter's CLK
input.

* Trigger: A rising edge of a Counter's GATE input.

» Counter loading: The transfer of a count from the CR to the CEefreo the
““Functional Description").

* MODE 0: INTERRUPT ON TERMINAL COUNT:

» Mode O is typically used for event counting. Aftee Control Word is written,
OUT is initially low, and will remain low until th€ounter reaches zero.

» OUT then goes high and remains high until a neuntor a new Mode 0 Control
Word is written into the Counter.

* GATE =1 enables counting; GATE = 0 disables ¢imgn GATE has no effect on
OUT.

« After the Control Word and initial count are eit to a Counter, the initial count
will be loaded on the next CLK pulse. This CLK putioes not decrement the
count, so for an initial count of N, OUT does nottggh until N a 1 CLK pulses
after the initial count is written.

* If a new count is written to the Counter, it ok loaded on the next CLK pulse
and counting will continue from the new count. fa-byte count is written, the
following happens:

1) Writing the first byte disables counting. OUTsit low immediately (no clock
pulse required).

2) Writing the second byte allows the new courtiegdoaded on the next CLK pulse.
* This allows the counting sequence to be syncheshby software. Again, OUT
does not go high until Nal CLK pulses after the mewnt of N is written.

« If an initial count is written while GATE e 0,\till still be loaded on the next
CLK pulse. When GATE goes high, OUT will go highQ\LK pulses later; no

CLK pulse is needed to load the Counter as thisashheady been done.

1" #$ %68 ) N * %& Y1+ * - %




"#$

* MODE 1: HARDWARE RETRIGGERABLE ONE-SHOTOUT will be

initially high.

» OUT will go low on the CLK pulse following a trgr to begin the one-shot
pulse, and will remain low until the Counter reackero.

» OUT will then go high and remain high until th&kCpulse after the next trigger.
* After writing the Control Word and initial courthe Counter is armed. A trigger
results in loading the Counter and setting OUT @mwthe next CLK pulse, thus
starting the one-shot pulse. An initial count oMl result in a one-shot pulse N
CLK cycles in duration.

* The one-shot is retriggerable, hence OUT willagmow for N CLK pulses after
any trigger. The one-shot pulse can be repeatdwutitewriting the same count
into the counter. GATE has no effect on OUT.

* If a new count is written to the Counter duringreeshot pulse, the current oneshot
is not affected unless the counter is retriggelrethat case, the Counter is
loaded with the new count and the oneshot pulséress until the new count
expires.
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* MODE 2: RATE GENERATOR: This Mode functions like a divitbg-N

counter. It is typically used to generate a Reald Clock interrupt.

» OUT will initially be high. When the initial couras decremented to 1, OUT
goes low for one CLK pulse. OUT then goes highagdie Counter reloads the
initial count and the process is repeated.

* Mode 2 is periodic, the same sequence is repé&adedinitely. For an initial
count of N, the sequence repeats every N CLK cycles

* GATE = 1 enables counting; GATE = 0 disables ¢imgn If GATE goes low
during an output pulse, OUT is set high immediately

* A trigger reloads the Counter with the initialuew on the next CLK pulse, OUT
goes low N CLK pulses after the trigger. Thus tH#eT& input can be used to
synchronize the Counter.

* After writing a Control Word and initial countj¢ Counter will be loaded on the
next CLK pulse. OUT goes low N CLK Pulses afterithigal count is written.

* This allows the Counter to be synchronized bysarfe also. Writing a new count
while counting does not affect the current counsaguence.

* If a trigger is received after writing a new cobut before the end of the current
period, the Counter will be loaded with the newrmtoon the next CLK pulse and
counting will continue from the new count.

* Otherwise, the new count will be loaded at the ehthe current counting cycle.
In mode 2, a COUNT of 1 is illegal.

* MODE 3: SQUARE WAVE MODE :Mode 3 is typically used for Barate
generation. Mode 3 is similar to Mode 2 excepttifer duty cycle of OUT. OUTwill
initially be high.
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* When half the initial count has expired, OUT gtmeg for the remainder of the
count. Mode 3 is periodic; the sequence abovepisated indefinitely.

* An initial count of N results in a square wavehwa period of N CLK cycles.
GATE = 1 enables counting; GATE = 0 disables cougntlf GATE goes low
while OUT is low, OUT is set high immediately; n@.kKCpulse is required.

* A trigger reloads the Counter with the initialew on the next CLK pulse. Thus
the GATE input can be used to synchronize the Gaunt

* After writing a Control Word and initial county¢ Counter will be loaded on the
next CLK pulse. This allows the Counter to be syonized by software also.
 Writing a new count while counting does not dffée current counting
sequence. If a trigger is received after writingeav count but before the end of
the current half-cycle of the square wave, the @auwill be loaded with the new
count on the next CLK pulse and counting will cong from the new count.
Otherwise, the new count will be loaded at the @nithe current half-cycle.

* Mode 3:Even counts OUT is initially high. The initial count is loadeon one
CLK pulse and then is decremented by two on suaegétl K pulses.

* When the count expires OUT changes value an@thmter is reloaded with the
initial count. The above process is repeated indefi.

» Odd counts OUT is initially high. The initial count minus enan even number)
is loaded on one CLK pulse and then is decremdmned/io on succeeding CLK
pulses.
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* One CLK pulse after the count expires, OUT go@s&nd the Counter is
reloaded with the initial count minus one.

» Succeeding CLK pulses decrement the count by two.

» When the count expires, OUT goes high again badCounter is reloaded with
the initial count minus one. The above processpeated indefinitely.

* So for odd counts, OUT will be high for (N - 1@Bunts and low for (N - 1)/2
counts.

* MODE 4: SOFTWARE TRIGGERED STROBE :

» OUT will be initially high. When the initial courexpires, OUT will go low for
one CLK pulse and then go high again. The courgéuence is "triggered"by
writing the initial count.

* GATE =1 enables counting; GATE = 0 disables ¢imgn GATE has no effect on
OUT. After writing a Control Word and initial coyrthe Counter will be loaded
on the next CLK pulse.

» This CLK pulse does not decrement the countpsar initial count of N, OUT
does not strobe low until N + 1 CLK pulses after thitial count is written.

* If a new count is written during counting, it ile loaded on the next CLK pulse
and counting will continue from the new count. ia-byte count is written, the
following happens:

1) Writing the first byte has no effect on counting

2) Writing the second byte allows the new courtiegdoaded on the next CLK pulse.
* This allows the sequence to be "retriggeredSdftware. OUT strobes low N a 1
CLK pulses after the new count of N is written.
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* MODE 5: HARDWARE TRIGGERED STROBE (RETRIGGERABLE):

OUT will initially be high. Counting is triggeredyla rising edge of GATE. When
the initial count has expired, OUT will go low fone CLK pulse and then go
high again.

* After writing the Control Word and initial courttje counter will not be loaded
until the CLK pulse after a trigger. This CLK puldees not decrement the count,
so for an initial count of N, OUT does not strobe luntil N = 1 CLK pulses

after a trigger.

* A trigger results in the Counter being loadecdhwtiite initial count on the next
CLK pulse. The counting sequence is retriggeraDldT will not strobe low for

N a 1 CLK pulses after any trigger. GATE has neefion OUT.

* If a new count is written during counting, theremt counting sequence will not
be affected. If a trigger occurs after the new tasimritten but before the current
count expires, the Counter will be loaded withilegv count on the next CLK
pulse and counting will continue from there.
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Q.5.A)

Explain the diff. ways in which the parameters passed on to procedure.
Write a alp to find the factorial of a given number
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i) Using registers:
The data to be passed is stored in the registénese registers are accesse
in the procedure to process the data
EX:
.model small
.data
Multi dw 1234H
Mult dw 4232H
.code
Mov ax,multi
Mov bx,mult

Call multi

Multi proc near

Mul bx

Ret

Multi endp

end

i) Using memory
Dedicated section of general memeory.

.model small
.data

Mult dw 1234H
Multi dw 4232H
Multip dw ?
.code

Mov ax,@data
Mov ds,ax

Call multi

Multi proc near

Mov ax,mult

Mov bx,mult
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Mov multip,ax

Ret

Multi endp

end

iii) Using p ointers:

It overcomes the disadv. Of using data item nanresttly in a procedure is
to use registers to pass the procedure pointéretdesired data.

.model small

.data

Mult dw 12H

Multi dw 42H

Multip dw ?

.code

Mov ax,@data

Mov ds,ax

Mov si,offset mult

Mov di,offset multi

Mov bx,offset multip

Call multi

Multi proc near

Mov al,[si]

Mov bl [di]

Mov [bx],ax

Ret

Multi endp

end

iv) Using stack :

Parameters are passed on the stack before céfief@rocedure in the main

program . the instructions used in the procedwrad these parameters fron

L
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the stack.

.model small

.data

Mult dw 1234H

Multi dw 4232H

.code

Mov ax,@data

Mov ds,ax

Push mult

Push multi

Call multi

Multi proc near

Push bp

Mov bp,sp

Mov ax,[bp+6]

Mul wordptr[bp+4]

Pop bp

Ret

Multi endp

end

PROGRAM TO FIND FACTORIAL:

.model small

.data

num DW 08h

.code

Mov ax,@data

Mov ds,ax

Mov ax,01
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Mov bx,num
Call fact
Mov di,ax
Mov bp,02
Mov bx,dx
Mov bx,di
Dec bp

Mov ah,4ch
Int 21h

Fact proc
Cmp bx,01h
Jz label
Label: Mul bx

Dec bx
Cmp bx,01h
Jne labell
Ret

Labell : Mov ax,01h
Ret

Fact endp
end

B)

Explain the different bus arbitration techniqueshitheir advantages and
disadvantages.

Bus arbitration is a way of sharing the compu@atatransferring channels (buses) in
optimal way so the faster devices won't have td tedbe able to transfer and the slow
devices (like peripherals) will have a chance &mdfer as well. Different methods exis|

but two main types are the serial and parallelteations. Serials include the daisy cha

n
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arbitration and hardware polling. The parallel oaes software polling and independe
requesting.
i) Daisy chain method :

Adv :
1. Requires less no. of ctrl lines.
2. Simple & cheap.
Disadv :
1. Propagation delay is more.
2. If one module fails ,the chain is broken.
3. Priority of master is fixed by its physical locatio
i) Polling method :
Advantages :
1. Priority can be changed by changing polling se
2. if one module fails entire system does not fail
Disadvantages :
1. Address lines go on increasing as modules go orasmg.

iii) Independent Request :
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Advantages :
1. Arbitration is fast.
2. Propagation delay is less.

Disadvantages :
1. Number of control lines are more .
2.For n modules ((2*n) +1)lines.

Q.6.A) | Explain the control word format of 8254 and explasoperation in mode 0 with a neat
diagram.
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MODE 0: INTERRUPT ON TERMINAL COUNT:

» Mode O is typically used for event counting. Aftee Control Word is written,
OUT is initially low, and will remain low until th€ounter reaches zero.

» OUT then goes high and remains high until a neuntor a new Mode 0 Control
Word is written into the Counter.

* GATE =1 enables counting; GATE = 0 disables ¢imgn GATE has no effect on
OUT.

« After the Control Word and initial count are eit to a Counter, the initial count
will be loaded on the next CLK pulse. This CLK putioes not decrement the
count, so for an initial count of N, OUT does nottggh until N a 1 CLK pulses
after the initial count is written.

* If a new count is written to the Counter, it ok loaded on the next CLK pulse
and counting will continue from the new count. fa-byte count is written, the
following happens:

1) Writing the first byte disables counting. OUTsit low immediately (no clock
pulse required).

2) Writing the second byte allows the new courtiegdoaded on the next CLK pulse.
* This allows the counting sequence to be syncheshby software. Again, OUT
does not go high until Nal CLK pulses after the mewnt of N is written.

« If an initial count is written while GATE e 0,\till still be loaded on the next
CLK pulse. When GATE goes high, OUT will go highQ\LK pulses later; no

CLK pulse is needed to load the Counter as thisahready been done.
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B)

Explain any 2 instructions of the following withaexple. Clearly state the way differen
flags are affected when they are executed:
A)DAS:

Mnemonic : DAS
Meaning : Decimal adjust for subtraction.
Flags affected areSF, ZF, AF, PF, CF.
OF undefined
Decimal adjust After Subtraction.
Corrects the result of subtraction of two packedB@lues.

Algorithm:
if low nibble of AL > 9 or AF = 1 then:
AL=AL-6
AF=1
if AL > 9Fh or CF = 1 then:
AL = AL - 60h
CF=1
Example:
MOV AL, OFFh ; AL = OFFh (-1)
DAS ;AL=99h, CF =1

RET

—

1" #S$ %&( ) %$* %& Y1+ * - %




"#$

B) IDIV:

Mnemonic : IDIV
Meaning : Integer divide (signed)
Format : IDIV S

Operation : (i) Q((AX)/(S8)) (AL)
R((AX)/(S8)) (AH)
(i) Q((DX,AX)/(S16)) (AX)
R((DX,AX)/(S16)) (DX)
If Q is positive and exceeds 7FFFH or if Q is negatind becomes less than 8001H,
then type O interrupt occurs.
Flags affected areOF, SF, ZF, AF, PF, CF undefined.

Signed divide.

Algorithm:

when operand is layte:

AL = AX/ operand

AH = remainder (modulus)
when operand iswaord:

AX = (DX AX) / operand

DX = remainder (modulus)
Example:

MOV AX, -203 ; AX = 0FF35h
MOV BL, 4

IDIVBL ;AL =-50 (OCEh), AH = -3 (OFDh)
RET

C) XLAT :

The XLAT Instruction
The translate (XLAT) instruction has been jded in the instruction set of the
8088 to simplify implementation of the lookup-talmlperation. This instruction is
described in the following figure. When using XLAthe contents of the register
BX represent the offset of the starting addressthef lookup-table from the
beginning of the current data segment. Also, theerds of AL represent the offset
of the element to be accessed from the beginnintpeofookup-table. This 8- bjt
element address permits a table with up to 256 eatésn The values in both of
these registers must be initialized prior to execudf the XLAT instruction.

Mnemonic| Meaning | Format| Operation Flags affected
XLAT Translate| XLAT | ((AL)+(BX)+(DS)0 (A | None
L)

Figure 5-4 Format of the XLAT instruction
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Execution of the XLAT instruction replaces ttentents of AL by the contents
of the accessed lookup-table location. The physdalress of this element in the
table is derived as

PA = (DS) 0 + (BX) + (AL).
D) TEST

Logical AND between all bits of two operands flags only. These flags are effected:
ZF, SF, PF.Result is not stored anywhere.

These rules apply:

1AND1=1
1ANDO=0
OAND1=0
OANDO=0

C)

Explain following assembler directives:
ASSUME:
ASSUME seg-reg:seg-name,...
associates segment registéh default segments
Example: ASSUME CS CODE,DATA,SS: STACK.
A) EVEN:Align on even memory address
It tells the assembler to increament if reqd. thed the next defined data
items is aligned on an even storage boundary.

Example :
EVEN TABLE

Q.7

Explain the following:

A)

IEEE 488 GPIB:

IEEE-488 is a short-range digital communications lspgcification. It was created for
use with_automated test equipmanthe late 1960s, and is still in use for thatqmse.
IEEE-488 was created &8°-1B (Hewlett-Packard Interface Bug, and is commonly
calledGPIB (General Purpose Interface Bug

IEEE-488 is an 8-bijtelectrically parallebus. The bus employs sixteen signal lines —
eight used for bi-directional data transfer, thHi@ehandshake, and five for bus
management — plus eight ground return lines.

Every device on the bus has a unique 5-bit priradidressin the range from 0 to 30 (31
total possible addresses)

The standard allows up to 15 devices to shareghesphysical bus of up to 20 meters
total cable length. The physical topology can hedr or star (forke. Active
extenders allow longer buses, with up to 31 deuicesretically possible on a logical
bus.
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Control and data transfer functions are logicadlgarate; a controller can address one
device as a “talker” and one or more devices asetiers” without having to participate
in the data transfer. It is possible for multiptrollers to share the same bus; but only
one can be the "Controller In Charge" at a tithe.
In the original protocol, transfers use an integkxt, three-wirgeady-valid—accepted
handshake'. The maximum data rate is about one Mbyt&le later HS-488 extension
relaxes the handshake requirements, allowing @oMdbyte/s. The slowest participating
device determines the speed of the Bus.
Advantages

Simple hardware interface

Ease of connecting multiple device to a single host

Allows mixing of slow and fast devices

Well-established and mature, widely supported
Disadvantages

- Mechanically bulky connectors and cables

Limited speed and expansion

Lack of command protocol standards (before SCPI)

Implementation options (e.g. end of transmissiamdliag) can complicate

interoperability in pre-IEEE-488.2 devices

No mandatory galvanic isolation between bus andcdev

High cost (compared to RS-232/USBewire/Ethernet)

Limited availability (again compared to RS-232/USigéwire/Ethernet
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B)

Difference between memory mapped IO and 10 mapgped |

In memory mapped I/O, a chunk of the CPU's addspase is reserved for accessing
devices. In I/O mapped I/O, 1/O devices are handistinctly by the CPU and hence
occupy a seperate chunk of addressess predetertnrted CPU for 1/0.

C

)| RS 232 C Serial interface standard.
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In telecommunicationdkS-232(Recommended Standard 232) is a standard foll seria
binary single-endedataand_controkignals connecting betweed E (Data Terminal
Equipmen} and aDCE (Data Circuit-terminating Equipmeéntit is commonly used in
computerserial portsThe standard defines the electrical charactesistnd timing of
signals, the meaning of signals, and the physizaland pinout of connectors.
Limitations of the standard
Because the application of RS-232 has extenddokefgrnd the original purpose of
interconnecting a terminal with a modem, succesturdards have been developed tqg
address the limitations. Issues with the RS-23adstal includé?
The large voltage swings and requirement for peesaind negative supplies
increases power consumption of the interface aneptioates power supply
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design. The voltage swing requirement also lintissapper speed of a
compatible interface.

Single-ended signaling referred to a common sigralnd limits the noise
immunity and transmission distance.

Multi-drop connection among more than two devisesat defined. While multi-
drop "work-arounds" have been devised, they hamidtions in speed and
compatibility.

Asymmetrical definitions of the two ends of theklimake the assignment of the
role of a newly developed device problematic; thsigner must decide on eithe
a DTE-like or DCE-like interface and which connegien assignments to use.
The handshakingnd control lines of the interface are intendedlie setup and
takedown of a dial-upommunication circuit; in particular, the use ahdshake
lines for flow controlis not reliably implemented in many devices.

No method is specified for sending power to a dewhile a small amount of
current can be extracted from the DTR and RTS Jities is only suitable for low
power devices such as mice
The 25-way connector recommended in the standdadge compared to current
practice.

=

D)

Memory segmentation in 8086.

8086 chip had 4 of these 16-bit segment registede segment, data segment, stack
segment, extra segment. Once particular valuewdtten into them, the positions of 4
64K-segments within the larger memory space aabéshed. Three possible scenarigs
are shown below. But bear in mind a segment'simtat memory can be changed in &
instant. All it takes to shift the position of agseent is to simply put a new value into t

AN
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corresponding segment register. Immediately, glliek addresses appearing in the cqde
(since they're offsets within the segment) map athfferent set of physical addresses
than they did before, by virtue of being differgntbmplemented by the CPU.
Physical Address Generation

Every memory location has two kinds of addressysygal and logical. A physical
address is the 20-bit value that uniquely idergiBach byte location in the Megabyte
memory space. These may range from 0 to FFFFFAlb&xchanges between the CPU
and memory components use this physical address.
Programs deal with logical, rather than physicdtlrasses. A logical address consists|of
a segment base value and an offset value. Foriaey giemory location, the segment
base value locates the first byte of the contaisggment and the offset value is the
distance, in bytes, of the target location fromlikginning of the segment. Segment base
and offset values are unsigned 16-bit quantities]dwest-addressed byte in a segment
has an offset of 0. Whenever memory is accessglysical address is generated from a
logical address. This is done by shifting the segrbase value four bit positions to the
left (hence 16 () -byte boundaries) and adding the offset, astitiied.

ghift Segqment I A
2 1 3 3 0 |=—left—| Z 1 3 3 Base o D
4 hits value = D
12 0 145 0 IR
Offset T E
+ ] ] 4 A |&e— - 0 ] 4 & Within A
degqment L 3
145 0 145 0

= 2 1 3 2 A PHY3TICAL ADDREZS

12 0
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