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Syllabus
CYCLE I - 8085 MICROPROCESSORS
1. Addition and Subtraction of 8-bit and 16-bit numbers.
2. Sorting of Data in Ascending & Descending order.
3. Sum of a given series with and without carry.
4. Greatest in a given series & Multi-byte addition in BCD mode.
5. Interface programming with 4 digit 7 segment Display & Switches &
LED’s.
6. 16 Channel Analog to Digital Converter & Generation of Ramp, Square,

Triangular wave by Digital to Analog Converter.

CYCLE Il - DIGITAL ELECTRONICS
7. Addition/Subtraction of binary numbers.
8. Multiplexer/Demultiplexer Circuits.
9. Encoder/Decoder Circuits.
10. Timer Circuits, Shift Registers, Binary Comparator Circuits.

CYCLE Il - AVIONICS DATA BUSES
11. Study of Different Avionics Data Buses.
12. MIL-Std — 1553 Data Buses Configuration with Message transfer.
13. MIL-Std — 1553 Remote Terminal Configuration.
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1. INTRODUCTION TO 8085

INTEL 8085 is one of the most popular 8-bit microprocessor capable of
addressing 64 KB of memory and its architecture is simple. The device has 40 pins,

requires +5 V power supply and can operate with 3MHz single phase clock.

ALU (Arithmetic Logic Unit):

The 8085A has a simple 8-bit ALU and it works in coordination with the
accumulator, temporary registers, 5 flags and arithmetic and logic circuits. ALU has
the capability of performing several mathematical and logical operations. The
temporary registers are used to hold the data during an arithmetic and logic operation.
The result is stored in the accumulator and the flags are set or reset according to the
result of the operation. The flags are affected by the arithmetic and logic operation.
They are as follows:

e Sign flag
After the execution of the arithmetic - logic operation if the bit D7
of the result is 1, the sign flag is set. This flag is used with signed
numbers. If it is 1, it is a negative number and if it is O, it is a positive
number.
e Zero flag
The zero flag is set if the ALU operation results in zero. This flag
is modified by the result in the accumulator as well as in other registers.

e Auxillary carry flag

In an arithmetic operation when a carry is generated by digit D3
and passed on to D4, the auxillary flag is set.
e Parity flag
After arithmetic — logic operation, if the result has an even number
of 1’s the flag is set. If it has odd number of 1’s it is reset.
e Carryflag
If an arithmetic operation results in a carry, the carry flag is set.

The carry flag also serves as a borrow flag for subtraction.
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Timing and control unit

This unit synchronizes all the microprocessor operation with a clock and
generates the control signals necessary for communication between the
microprocessor and peripherals. The control signals RD (read) and WR (write)

indicate the availability of data on the data bus.

Instruction register and decoder
The instruction register and decoder are part of the ALU. When an instruction is
fetched from memory it is loaded in the instruction register. The decoder decodes the

instruction and establishes the sequence of events to follow.

Register array

The 8085 has six general purpose registers to store 8-bit data during program
execution. These registers are identified as B, C, D, E, H and L. they can be combined
as BC, DE and HL to perform 16-bit operation.

Accumulator
Accumulator is an 8-bit register that is part of the ALU. This register is used to
store 8-bit data and to perform arithmetic and logic operation. The result of an

operation is stored in the accumulator.

Program counter
The program counter is a 16-bit register used to point to the memory address of

the next instruction to be executed.

Stack pointer
It is a 16-bit register which points to the memory location in R/W memory, called
the Stack.



AE2406-AVIONICS LAB - DEPT OF AERO

Communication lines
8085 microprocessor performs data transfer operations using three communication
lines called buses. They are address bus, data bus and control bus.
e Address bus — it is a group of 16-bit lines generally identified as Ao — Ass.
The address bus is unidirectional i.e., the bits flow in one direction from
microprocessor to the peripheral devices. It is capable of addressing 2
memory locations.
e Data bus — it is a group of 8 lines used for data flow and it is bidirectional.
The data ranges from 00 — FF.
e Control bus — it consist of various single lines that carry synchronizing

signals. The microprocessor uses such signals for timing purpose.
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2(A). 8 BIT DATA ADDITION

To add two 8 bit numbers stored at consecutive memory locations.

ALGORITHM:

Initialize memory pointer to data location.

Get the first number from memory in accumulator.
Get the second number and add it to the accumulator.
Store the answer at another memory location.

el A

RESULT:

Thus the 8 bit numbers stored at 4500 &4501 are added and the result stored at 4502 &
4503.
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FLOW CHART:

( START )

[C] «—O00H

[HL]<«—4500H

[A] <= [M]

[HL] <—[HL]+1

[A]<4—[A]+[M]

v

Is there a
Carry ?

[C]<—[C]+1

pd

[HL] <—[HL]+1

M] < [A]

[HL] <—[HL]+1

\

L

[M] < [C]

( STOP )
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PROGRAM:
ADDRESS | OPCODE | LABEL | MNEMONICS | OPERAND | COMMENT
4100 START MVI C, 00 Clear C reg.
4101
4102 LXI H, 4500 Initialize HL reg. to
4103 4500
4104
4105 MOV AM Transfer first data to
accumulator
4106 INX H Increment HL reg. to
point next memory
Location.
4107 ADD M Add first number to
acc. Content.
4108 JNC L1 Jump to location if
4109 result does not yield
410A carry.
410B INR C Increment C reg.
410C L1 INX H Increment HL reg. to
point next memory
Location.
410D MOV M, A Transfer the result from
acc. to memory.
410E INX H Increment HL reg. to
point next memory
Location.
410F MOV M, C Move carry to memory
4110 HLT Stop the program
OBSERVATION:
INPUT OUTPUT
4500 4502
4501 4503
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2(B).8 BIT DATA SUBTRACTION

To Subtract two 8 bit numbers stored at consecutive memory locations.

ALGORITHM:

Initialize memory pointer to data location.

Get the first number from memory in accumulator.

Get the second number and subtract from the accumulator.

If the result yields a borrow, the content of the acc. is complemented and 01H is
added to it (2’s complement). A register is cleared and the content of that reg. is
incremented in case there is a borrow. If there is no borrow the content of the acc.
is directly taken as the result.

5. Store the answer at next memory location.

PoNbdE

RESULT:

Thus the 8 bit numbers stored at 4500 &4501 are subtracted and the result stored at 4502
& 4503.
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FLOW CHART:

( START )

[C] < 00H

[HL] <— 4500H

[A] <= [M]

[HL] <—[HL]+1

(AT (A1 M]
v

Is there a NO

Borrow ?

Complement [A]
Add 01H to [A]

[C]<—[C]+1

U<

[HL] €—[HL]+1

M] < [A]

[HL] <—[HL]+1

v

M] < [C]

( STOP )

10
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PROGRAM:
ADDRESS | OPCODE | LABEL | MNEMONICS | OPERAND | COMMENT
4100 START MVI C, 00 Clear C reg.
4102
4102 LXI H, 4500 Initialize HL reg. to
4103 4500
4104
4105 MOV AM Transfer first data to
accumulator
4106 INX H Increment HL reg. to
point next mem.
Location.
4107 SUB M Subtract first number
from acc. Content.
4108 JNC L1 Jump to location if
4109 result does not yield
410A borrow.
410B INR C Increment C reg.
410C CMA Complement the Acc.
content
410D ADI 01H Add 01H to content of
410E acc.
410F L1 INX H Increment HL reg. to
point next mem.
Location.
4110 MOV M, A Transfer the result from
acc. to memory.
4111 INX H Increment HL reg. to
point next mem.
Location.
4112 MOV M, C Move carry to mem.
4113 HLT Stop the program
OBSERVATION:
INPUT OUTPUT
4500 4502
4501 4503

11
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3(A). 8 BIT DATAMULTIPLICATION

AlM:

To multiply two 8 bit numbers stored at consecutive memory locations and store
the result in memory.

ALGORITHM:

LOGIC: Multiplication can be done by repeated addition.

Initialize memory pointer to data location.

Move multiplicand to a register.

Move the multiplier to another register.

Clear the accumulator.

Add multiplicand to accumulator

Decrement multiplier

Repeat step 5 till multiplier comes to zero.

The result, which is in the accumulator, is stored in a memory location.

ONoa~WNE

RESULT:

Thus the 8-bit multiplication was done in 8085up using repeated addition method.

12
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FLOW CHART:

[A] « [A] +[M]

NO

Is there

any carry

NO

YES

13
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¢

[HL] <—[HL]+1

[M] <= [A]

[HL] <*—[HL]+1

v

[M] <— [C]

( STOP )

14
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PROGRAM:
ADDRESS | OPCODE | LABEL MNEMONICS | OPERAND | COMMENT
4100 START LXI H, 4500 Initialize HL reg. to
4101 4500
4102
4103 MOV B, M Transfer first data to
reg. B
4104 INX H Increment HL reg. to
point next mem.
Location.
4105 MVI A, 00H Clear the acc.
4106
4107 MVI C, O0H Clear C reg for carry
4108
4109 L1 ADD M Add multiplicand
multiplier times.
410A JNC NEXT Jump to NEXT if there
410B is no carry
410C
410D INR C Increment C reg
410E NEXT DCR B Decrement B reg
410F JNZ L1 Jump to L1 if B is not
4110 zero.
4111
4112 INX H Increment HL reg. to
point next mem.
Location.
4113 MOV M, A Transfer the result from
acc. to memory.
4114 INX H Increment HL reg. to
point next mem.
Location.
4115 MOV M, C Transfer the result from
C reg. to memory.
4116 HLT Stop the program
OBSERVATION:
INPUT OUTPUT
4500 4502
4501 4503

15
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3(B). 8 BIT DIVISION

To divide two 8-bit numbers and store the result in memory.

ALGORITHM:

LOGIC: Division is done using the method Repeated subtraction.

1.
2. Subtract divisor from dividend

3.

4. Stop subtraction when the dividend is less than the divisor .The dividend now

5.

Load Divisor and Dividend
Count the number of times of subtraction which equals the quotient

becomes the remainder. Otherwise go to step 2.
stop the program execution.

RESULT:

Thus an ALP was written for 8-bit division using repeated subtraction method and
executed using 8085 p Kits

16
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( START )
v

FLOWCHART:

[HL] « [HL]+1

d—

D

M« A-M

\ 4

[B] < [B] +1

IS A<O
YES

NO

A—A+M

B« B-1

|

[HL] <—[HL]+1

A 4

[M] <— [A]

[HL] <—[HL]+1

A 4

[M] <— [B]

A 4

( STOP )

17
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PROGRAM:
ADDRESS | OPCODE | LABEL MNEMO | OPERA | COMMENTS
NICS ND
4100 MVI B,00 Clear B reg for quotient
4101
4102 LXI H,4500 Initialize HL reg. to
4103 4500H
4104
4105 MOV AM Transfer dividend to acc.
4106 INX H Increment HL reg. to point
next mem. Location.
4107 LOOP | SUB M Subtract divisor from dividend
4108 INR B Increment B reg
4109 JNC LOOP Jump to LOOP if result does
410A not yield borrow
410B
410C ADD M Add divisor to acc.
410D DCR B Decrement B reg
410E INX H Increment HL reg. to point
next mem. Location.
410F MOV M,A Transfer the remainder from
acc. to memory.
4110 INX H Increment HL reg. to point
next mem. Location.
4111 MOV M,B Transfer the quotient from B
reg. to memory.
4112 HLT Stop the program
OBSERVATION:
S.NO INPUT OUTPUT
ADDRESS DATA ADDRESS DATA
1 4500 4502
4501 4503
2 4500 4502
4501 4503

18
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4(A). 16 BIT DATA ADDITION

AlIM:
To add two 16-bit numbers stored at consecutive memory locations.

ALGORITHM:

1. Initialize memory pointer to data location.

2. Get the first number from memory and store in Register pair.

3. Get the second number in memory and add it to the Register pair.

4. Store the sum & carry in separate memory locations.
RESULT:

Thus an ALP program for 16-bit addition was written and executed in 8085up
using special instructions.

19
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( START )

FLOW CHART:

[L] <— [4050 H]
[H] <«— [4051 H]

v

[DE]<«— [HL]

v

[L] <— [4052H]
[H] <+—[4053H]

Y

[A]<—00H

v

[HL] <—[HL]+[DE]

Is there a
Carry?

NO

[A]<4—[A]+1

[4054] <[ L]

v

[4055] <—[H]

v

[4056] <— [A]

v

STOP

20
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PROGRAM:
ADDRESS | OPCODE | LABEL | MNEMONICS | OPERAND | COMMENT
4000 START LHLD 4050H Load the augend in DE
4001 pair through HL pair.
4002
4003 XCHG
4004 LHLD 4052H Load the addend in HL
4005 pair.
4006
4007 MVI A, 00H Initialize reg. A for
4008 carry
4009 DAD D Add the contents of HL
Pair with that of DE
pair.
400A JNC LOOP If there is no carry, go
400B to the instruction
400C labeled LOOP.
400D INR A Otherwise increment
reg. A
400E LOOP SHLD 4054H Store the content of HL
400F Pair in 4054H(LSB of
4010 sum)
4011 STA 4056H Store the carry in
4012 4056H through Acc.
4013 (MSB of sum).
4014 HLT Stop the program.
OBSERVATION:
INPUT OUTPUT
ADDRESS DATA ADDRESS DATA
4050H 4054H
4051H 4055H
4052H 4056H
4053H

21
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4(B). 16 BIT DATA SUBTRACTION

AlM:

To subtract two 16-bit numbers stored at consecutive memory locations.
ALGORITHM:

1. Initialize memory pointer to data location.

2. Get the subtrahend from memory and transfer it to register pair.

3. Get the minuend from memory and store it in another register pair.

4. Subtract subtrahend from minuend.

5. Store the difference and borrow in different memory locations.
RESULT:

Thus an ALP program for subtracting two 16-bit numbers was written and
executed.

22
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FLOW CHART:

( START )

[L] <— [4050 H]
[H] <«— [4051 H]

v
[DE]<— [HL]

v

[L] «— [4052H]
[H] «<—[4053H]

v

[HL] <—[HL]-[DE]

Is there a NO

borrow?

[C]<—[C]+1

<

[4054] <[ L]

v

[4055] <—[H]

v

[4056] <— [C]
v

STOP

23
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PROGRAM:
ADDRESS | OPCODE | LABEL | MNEMO | OPER | COMMENTS
NICS AND
4000 START | MVI C,00 | Initialize C reg.
4001
4002 LHLD 4050H | Load the subtrahend in DE
4003 reg. Pair through HL reg.
4004 pair.
4005 XCHG
4006 LHLD 4052H | Load the minuend in HL reg.
4007 Pair.
4008
4009 MOV AL Move the content of reg. L to
Acc.
400A SUB E Subtract the content of reg.
E from that of acc.
400B MOV L, A Move the content of Acc. to
reg. L
400C MOV AH Move the content of reg. H
to Acc.
400D SBB D Subtract content of reg. D
with that of Acc.
400E MOV H, A | Transfer content of acc. to
reg. H
400F SHLD 4054H | Store the content of HL pair
4010 in memory location 8504H.
4011
4012 JNC NEXT | If there is borrow, go to the
4013 instruction labeled NEXT.
4014
4015 INR C Increment reg. C
4016 NEXT MOV A C Transfer the content of reg. C
to Acc.
4017 STA 4056H | Store the content of acc. to
4018 the memory location 4506H
4019
401A HLT Stop the program execution.
OBSERVATION:
INPUT OUTPUT
ADDRESS DATA ADDRESS DATA
4050H 4054H
4051H 4055H
4052H 4056H
4053H

24
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5(A). 16 BIT MULTIPLICATION

To multiply two 16 bit numbers and store the result in memory.

ALGORITHM:

Get the multiplier and multiplicand.

Initialize a register to store partial product.

Add multiplicand, multiplier times.

Store the result in consecutive memory locations.

PohdRE

RESULT:

Thus the 16-bit multiplication was done in 8085up using repeated addition
method.

25
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FLOWCHART:

( START )

L <« [4050]
H < [4051]

SP<— HL

L < [4052]
H <€ [4053]

DE < HL

HL <«—0000
BC<4—0000

HL <4—HL+SP

v

Is Carry
flag set?

BC<4—BC+1

DE<—DE+1

NO Is Zero flag

set?

26
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[4054] «— L
[4055] «— H

[4056] «— C
[4057] «— B

l
( STOP )

27



AE2406-AVIONICS LAB - DEPT OF AERO

ADDRESS | OPCODE | LABEL | MNEM | OPERAN | COMMENTS
ONICS | D
8000 START | LHLD 4050 Load the first No. in stack pointer
4001 through HL reg. pair
4002
4003 SPHL
4004 LHLD 4052 Load the second No. in HL reg.
4005 pair
4006 & Exchange with DE reg. pair.
4007 XCHG
4008 LXI H, 0000H
4009
400A Clear HL & DE reg. pairs.
400B LXI B, 0000H
400C
400D
400E LOOP | DAD SP Add SP with HL pair.
400F JNC NEXT If there is no carry, go to the
4010 instruction labeled NEXT
4011
4012 INX B Increment BC reg. pair
4013 NEXT | DCX D Decrement DE reg. pair.
4014 MOV AE Move the content of reg. E to Acc.
4015 ORA D OR Acc. with D reg.
4016 IJNZ LOOP If there is no zero, go to
4017 instruction labeled LOOP
4018
4019 SHLD 4054 Store the content of HL pair in
401A memory locations 4054 & 4055.
401B
401C MOV A, C Move the content of reg. C to Acc.
401D STA 4056 Store the content of Acc. in
401E memory location 4056.
401F
4020 MOV A, B Move the content of reg. B to Acc.
4021 STA 4057 Store the content of Acc. in
4022 memory location 4056.
4023
4024 HLT Stop program execution
OBSERVATION:
INPUT OUTPUT
ADDRESS DATA ADDRESS | DATA
4050 4054
4051 4055
4052 4056
4053 4057

28
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5(B). 16- BIT DIVISION

AlM:

To divide two 16-bit numbers and store the result in memory using 8085
mnemonics.

ALGORITHM:

Get the dividend and divisor.

Initialize the register for quotient.

Repeatedly subtract divisor from dividend till dividend becomes less than divisor.
Count the number of subtraction which equals the guotient.

Store the result in memory.

agkrownE

RESULT:

Thus the 16-bit Division was done in 8085up using repeated subtraction method.

29
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FLOWCHART:

( START )
v

L *+— [4051]
H <— [4052]

!

HL «— DE

L <€—[4050]
H <— [4051]

BC <4— 0000H

A «—L;A€4-A-E
L€4¢—A

A4d—H
A <4—A- H- Borrow
H<€—A

BC<4—BC+1

v

Is Carry
flag set ?

30
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)
l

BC<4—BC-1
HL «—HL+DE

v

L €—[4054]
H<€—[4055]

v

A<4—C

y

[4056] €—A

J

A<4—B

!

[4057] €—A
v

o)
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PROGRAM:
ADDRESS | OPCODE | LABEL | MNEM | OPERA | COMMENTS
ONICS | ND

4000 START | LHLD 4052 Load the first No. in stack pointer
4001 through HL reg. pair
4002
4003 XCHG
4004 LHLD 4050 Load the second No. in HL reg. pair
4005 & Exchange with DE reg. pair.
4006
4007 LXI B, 0000H
4008 Clear BC reg. pair.
4009
400A LOOP MOV A L Move the content of reg. L to Acc.
400B SUB E Subtract reg. E from that of Acc.
400C MOV LA Move the content of Acc to L.
400D MOV A H Move the content of reg. H Acc.
400E SBB D Subtract reg. D from that of Acc.
400F MOV H, A Move the content of Acc to H.
4010 INX B Increment reg. Pair BC
4011 JNC LOOP If there is no carry, go to the location
4012 labeled LOOP.
4013
4014 DCX B Decrement BC reg. pair.
4015 DAD D Add content of HL and DE reg. pairs.
4016 SHLD 4054 Store the content of HL pair in 4054 &
4017 4055.
4018
4019 MOV A, C Move the content of reg. C to Acc.
401A STA 4056 Store the content of Acc. in memory
401B 4056
401C
401D MOV A, B Move the content of reg. B to Acc.
401E STA 4057 Store the content of Acc. in memory
401F 4057.
4020
4021 HLT Stop the program execution.
OBSERVATION:

INPUT OUTPUT
ADDRESS | DATA ADDRESS | DATA
4050 4054
4051 4055
4052 4056
4053 4057

32
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6(A). LARGEST ELEMENT IN AN ARRAY

To find the largest element in an array.

ALGORITHM:

1.

© g~ w D

8.
9.

Place all the elements of an array in the consecutive memory locations.

Fetch the first element from the memory location and load it in the accumulator.

Initialize a counter (register) with the total number of elements in an array.
Decrement the counter by 1.

Increment the memory pointer to point to the next element.

Compare the accumulator content with the memory content (next
element).

If the accumulator content is smaller, then move the memory content
(largest element) to the accumulator. Else continue.

Decrement the counter by 1.

Repeat steps 5 to 8 until the counter reaches zero

10. Store the result (accumulator content) in the specified memory location.

RESULT:

Thus the largest number in the given array is found out.

33
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(  START )

A 4

[HL] € [4100H]

FLOW CHART:

A 4

Bl < 04H

A 4

[A] < [HL]

[HL € [HL] +1

NO

[A] < [HL]?

[Al< [HL]

[B] < [B]-1

NO

YES

[4105] €< [A]

34
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PROGRAM:
ADDRE | OPCO | LABEL | MNEM | OPER COMMENTS
SS DE ONICS AND
4001 LXI H,4100 | Initialize HL reg. to
4002 4100H
4003
4004 MVI B,04 | Initialize B reg with no. of
4005 comparisons(n-1)
4006 MOV AM | Transfer first data to acc.
4007 LOOP1 INX H Increment HL reg. to point
next memory location
4008 CMP M Compare M & A
4009 JNC LOOP | If A'is greater than M then go
400A to loop
400B
400C MOV AM | Transfer data from M to A reg
400D LOOP DCR B Decrement B reg
400E JNZ LOOP1 | If B is not Zero go to loopl
400F
4010
4011 STA 4105 | Store the result in a memory
4012 location.
4013
4014 HLT Stop the program
OBSERVATION:
INPUT OUTPUT
ADDRESS | DATA ADDRESS | DATA
4100 4105
4101
4102
4103
4104

35
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6(B). SMALLEST ELEMENT IN AN ARRAY

To find the smallest element in an array.

ALGORITHM:

1.

© g~ w D

8.
9.

Place all the elements of an array in the consecutive memory locations.

Fetch the first element from the memory location and load it in the accumulator.

Initialize a counter (register) with the total number of elements in an array.
Decrement the counter by 1.

Increment the memory pointer to point to the next element.

Compare the accumulator content with the memory content (next
element).

If the accumulator content is smaller, then move the memory content
(largest element) to the accumulator. Else continue.

Decrement the counter by 1.

Repeat steps 5 to 8 until the counter reaches zero

10. Store the result (accumulator content) in the specified memory location.

RESULT:

Thus the smallest number in the given array is found out.

36
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(  START )

A 4

[HL] € [4100H]

FLOW CHART:

A 4

Bl < 04H

A 4

[A] < [HL]

[HL € [HL] +1

YES

[A] < [HL]?

[Al< [HL]

[B] < [B]-1

NO

YES

[4105] €< [A]

37
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PROGRAM:
ADDRE | OPCO | LABEL | MNEM | OPER COMMENTS
SS DE ONICS AND
4001 LXI H,4100 | Initialize HL reg. to
4002 4100H
4003
4004 MVI B,04 | Initialize B reg with no. of
4005 comparisons(n-1)
4006 MOV AM | Transfer first data to acc.
4007 LOOP1 INX H Increment HL reg. to point
next memory location
4004 CMP M Compare M & A
4009 JC LOOP | If Alis lesser than M then go
400A to loop
400B
400C MOV AM | Transfer data from M to A reg
400D LOOP DCR B Decrement B reg
400E JNZ LOOP1 | If B is not Zero go to loopl
400F
4010
4011 STA 4105 | Store the result in a memory
4012 location.
4013
4014 HLT Stop the program
OBSERVATION:
INPUT OUTPUT
ADDRESS | DATA ADDRESS | DATA
4100 4105
4101
4102
4103
4104
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7(A).ASCENDING ORDER

AlM:

To sort the given number in the ascending order using 8085 microprocessor.

ALGORITHM:

1. Get the numbers to be sorted from the memory locations.

2. Compare the first two numbers and if the first number is larger than second then |
interchange the number.

3. If the first number is smaller, go to step 4

4. Repeat steps 2 and 3 until the numbers are in required order

RESULT:

Thus the ascending order program is executed and thus the numbers are arranged
in ascending order.
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FLOWCHART: < START >

A\ 4

[B1 < 04H

A 4

[HL] € [4100H]

IC1 < 04H

<«

A 4

AT &< THI1

|

[HL € [HL] +1

IS
[A] < [HL]?

YES

[D]< [HL]

!

[HL] < [A]

A 4

[HL] € [HL] -1

A 4

[HL] € [D]

y
[HL] € [HL] +1

[
»

A 4

[C] € [C] - 01 H

@
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NO
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PROGRAM:
ADDR | OPCO | LABEL MNEM OPER COMMENTS
E DE ONICS AND
SS
4000 MVI B,04 | Initialize B reg with number
4001 of comparisons (n-1)
4002 LOOP 3 LXI H,4100 | Initialize HL reg. to
4003 4100H
4004
4005 MVI C,04 | Initialize C reg with no. of
4006 comparisons(n-1)
4007 LOOP2 MOV AM | Transfer first data to acc.
4004 INX H Increment HL reg. to point
next memory location
4009 CMP M Compare M & A
400A JC LOOP1 | If Ais less than M then go to
400B loopl
400C
400D MOV D,M | Transfer data from M to D reg
400E MOV M,A | Transfer data from acc to M
400F DCX H Decrement HL pair
4010 MOV M,D | Transfer data from D to M
4011 INX H Increment HL pair
4012 LOOP1 DCR C Decrement C reg
4013 JNZ LOOP2 | If Cis not zero go to loop2
4014
4015
4016 DCR B Decrement B reg
4017 JNZ LOOP3 | If B is not Zero go to loop3
4014
4019
401A HLT Stop the program
OBSERVATION:
INPUT OUTPUT
MEMORY DATA MEMORY DATA
LOCATION LOCATION
4100 4100
4101 4101
4102 4102
4103 4103
4104 4104
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7(B). DESCENDING ORDER

AlM:

To sort the given number in the descending order using 8085 microprocessor.

ALGORITHM:

1. Get the numbers to be sorted from the memory locations.

2. Compare the first two numbers and if the first number is smaller than second then |
interchange the number.

3. If the first number is larger, go to step 4

4. Repeat steps 2 and 3 until the numbers are in required order

RESULT:

Thus the descending order program is executed and thus the numbers are arranged
in descending order.
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FLOWCHART:

(  START )

A 4

IB1 < 04H

<«
y

A

[HL] € [4100H]

[C1 € 04H

<

A 4

A1 < THL1

|

[HL € [HL] +1

IS
[A] < [HL]?

[D]< [HL]

v

[HL] < [A]

A 4

[HL] € [HL] -1

[HL] < [D]

!

[HL] € [HL] +1

»
»

\ 4

[C] € [C] - 01 H

@
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NO
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PROGRAM:
ADDRE | OPCO | LABEL MNEM OPER COMMENTS
SS DE ONICS AND
4000 MVI B,04 | Initialize B reg with number
4001 | of comparisons (n-1)
4002 LOOP 3 LXI H,4100 | Initialize HL reg. to
4003 4100H
4004
4005 MVI C,04 | Initialize C reg with no. of
4006 comparisons(n-1)
4007 LOOP2 MOV AM | Transfer first data to acc.
4004 INX H Increment HL reg. to point
next memory location
4009 CMP M Compare M & A
400A JNC LOOP1 | If A is greater than M then go
400B to loopl
400C
400D MOV D,M | Transfer data from M to D reg
400E MOV M,A | Transfer data from acc to M
400F DCX H Decrement HL pair
4010 MOV M,D | Transfer data from D to M
4011 INX H Increment HL pair
4012 LOOP1 DCR C Decrement C reg
4013 JNZ LOOP2 | If C is not zero go to loop2
4014
4015
4016 DCR B Decrement B reg
4017 JNZ LOOP3 | If B is not Zero go to loop3
4014
4019
401A HLT Stop the program
OBSERVATION:
INPUT OUTPUT
MEMORY DATA MEMORY DATA
LOCATION LOCATION
4100 4100
4101 4101
4102 4102
4103 4103
4104 4104
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8(A) BCD ADDITION

AlM:
To add two 8 bit BCD numbers stored at consecutive memory locations.

ALGORITHM:

1. Initialize memory pointer to data location.

2. Get the first number from memory in accumulator.

3. Get the second number and add it to the accumulator

4. Adjust the accumulator value to the proper BCD value using DAA instruction.

5. Store the answer at another memory location.
RESULT:

Thus the 8 bit BCD numbers stored at 4500 &4501 are added and the result stored at
4502 & 4503.
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FLOW CHART:

( START )

[C] <«—O00H

[HL]«—4500H

[A] <— [M]

\
[HL] <*—[HL]+1

[A] < [A]+[M]
Decimal Adjust Accumulator

Y

Is there a
Carry ?

[C]<—[C]+1

[HL] <*—[HL]+1

[M] < [A]

[HL] <—[HL]+1

b

[M] < [C]

( STOP )
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PROGRAM:
ADDRESS | OPCODE | LABEL | MNEMONICS | OPERAND | COMMENT
4100 START MVI C, 00 Clear C reg.
4103
4102 LXI H, 4500 Initialize HL reg. to
4103 4500
4104
4105 MOV AM Transfer first data to
accumulator
4106 INX H Increment HL reg. to
point next memory
Location.
4107 ADD M Add first number to
acc. Content.
4108 DAA Decimal adjust
accumulator
4109 JNC L1 Jump to location if
410A result does not yield
410B carry.
410C INR C Increment C reg.
410D L1 INX H Increment HL reg. to
point next memory
Location.
410E MOV M, A Transfer the result from
acc. to memory.
410F INX H Increment HL reg. to
point next memory
Location.
4110 MOV M, C Move carry to memory
4111 HLT Stop the program
OBSERVATION:
INPUT OUTPUT
4500 4502
4501 4503
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8(B). BCD SUBTRACTION

To Subtract two 8 bit BCD numbers stored at consecutive memory locations.

ALGORITHM:

Load the minuend and subtrahend in two registers.

Initialize Borrow register to 0.

Take the 100’s complement of the subtrahend.

Add the result with the minuend which yields the result.

Adjust the accumulator value to the proper BCD value using DAA instruction.
If there is a carry ignore it.

If there is no carry, increment the carry register by 1

7. Store the content of the accumulator (result)and borrow register in the
specified memory location

agkrownE

Sk

RESULT:

Thus the 8 bit BCD numbers stored at 4500 &4501 are subtracted and the result stored at
4502 & 4503.
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( START )

[D] <— 00H
HL <— 4500
B < M

FLOW CHART:

HL €— HL+1
C<+ M

A €499

[A] 4—[A]-[C]
[A] 4~ [Al+1
N2
[A]<4—[A]+[B]
DAA

v

Is there a

YES

Carry ?

[D] <4—[D]+1

2

[HL] <*—[HL]+1

V

[4502] <— A
[4503] <— D

y

STOP
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PROGRAM:
ADDRESS | OPCODE | LABEL | MNEMONICS | OPERAND | COMMENT
4100 START MVI D, 00 Clear D reg.
4101
4102 LXI H, 4500 Initialize HL reg. to
4103 4500
4104
4105 MOV B, M Transfer first data to
accumulator
4106 INX H Increment HL reg. to
point next mem.
Location.
4107 MOV C,M Move second no. to B
reg.
4108 MVI A, 99 Move 99 to the
4109 Accumulator
410A SUB C Subtract [C] from acc.
Content.
410B INR A Increment A register
410C ADD B Add [B] with [A]
410D DAA Adjust Accumulator
value for Decimal digits
410E JC LOOP Jump on carry to loop
410F
4110
4111 INR D Increment D reg.
4112 LOOP INX H Increment HL register
pair
4113 MOV M, A Move the Acc.content to
the memory location
4114 INX H Increment HL reg. to
point next mem.
Location.
4115 MOV M, D Transfer D register
content to memory.
4116 HLT Stop the program
OBSERVATION:
INPUT OUTPUT
4500 4502
4501 4503
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9(A)._ To Find the Sum of Given Series of Number Without Carry

Aim:

To write an assembly language program to find the sum of series of data without
carry.

Apparatus Required:

Microprocessor 8085 kit, power supply.
Mnemonics:

XRA A
LXI H, A001
MOV C, M
INXH
MOV A, M
DCRC
INXH
ADD M
DCRC
JNZ 8008
STA C001
RST1

Result:

Thus an assembly language for sum of given numbers without carry is written and
executed.
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9(B)._ To Find the Sum of Given Series of Number With Carry
Date:

Aim:

To write an assembly language program to find the sum of series of data with
carry.

Apparatus Required:

Microprocessor 8085 kit, power supply.

Mnemonics:

MVI C, 00
XRA A
LX1 H, A001
MOV B, M
INXH
MOV A, M
DCR B
INXH
ADD M
JNC 8010
INRC
DCR B
JNZ 800A
STA C001
MOV A, C
STA C002
RST 1

Result:

Thus an assembly language for sum of given numbers with carry is written and
executed.
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INTERFACING ADC WITH 5055 PROCESSOR

AIM:
To write 2 program to mitizte ADC and to store the dipital data in memory

FROGRAM:
MVI A 10
ouT CB
MV AlB
auT CB
MV A 10
ouT Do
XEA A
XFA A
XRA A
MVI A0
QuT Do

LOOF: 1IN Di

ANI )
CFI ol
JNZ LOOF
N co
STA 4150
HLT

OBIERVATION:

Comupare the data drsplayed at the LEDs with that stored at location 4150
REMULT:

Thas the ADC w2 imfiated and the digxal data was stored 2t desired locxtion
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INTERFACING DAC WITH 5085

AIM:

To ieterfape DT with BIES 1o demonstrats the geperation of squars, w2 tooth and
tranpular ware.

AFFARATU2 REQUIRED:

¥ 8085 Traimer Fif
® DAC Ipherfaes Board

THEOQRY:

DAC OBO] is an B — bit TVAC aed the outpat woltagpe varatoe is betoween — 5V and +
5V.The output woltzpe Taries in steps of 10256 = (.04 (appx.). The désital dafa impat and
the corresponding catput voltames are prassnted m dse Tahlel.

Ieput Output
Diar in Volape
FIESC
1] =300
01 - 496
02 -4.92
iE 0.00
FC 4.82
FE 4.84
FF 5.00

Heferins to Tablel, with 00 H as ivput to DAC, the amalog output is — 5V, Singlardy,
with FF H a3 impat, the output is +5%. Cmtpurtng distal dats 00 and FF af ragalar intereals,

to DAC, results in diffarent wave foonss namsly sqoare, fiangular, etz The poct address of
DACis 08 H.
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ALGORITHM:

(3} Jquare Wave Generation

T O T

Load the ieital value () to Aceunmlator and morve it to DAC
Call the delay program

Lozd the firal value(FT) to 2cenmulator and move it to DAC
Call the delar program.

Hepeat Steps 210 5

(b} 32w tooth Wave Generation

e e Fa e

Lozd the iminia] vahwe (8] to Accummlator
Alove the acenmalator content to DAC
Increment the 2cevmulator eowtent by 1.
Repeat Steps Jand 4.

(¢} Triangular Wave Generation

P o B e ©ed B

Load the ieital value (0] to Accunmlator

AMore the acenmualator content to DAC

Increment the acevmulator content by 1.

If aceumzalxtor cowtent is zero proceed to next step. Else po to step &
Load vaine (FF) to Acenmulator

Afore the acenmulator eontent to DAC

Decrenzent the accvmulator comtent by 1.

If aceumealxtor cowtent is zero ga to stepl. Else go to step 7
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FROGRAMN:

(2} Aguare Wave Generation

ETART: AT A 00
ouUT Farct addeesz cf DAC
CAalL DELAY
T h AFF
ouUT Fart address of DAC
CALL DELAY
JALP ETART
DELAY: AT B05
Ll AT C.FF
L2 DCH C
JHZ L2
DCH iz
ME Ll
BET

(b) 3z tooth Ware Generation

START: T h A 00

Ll ouUT Fart address of DAC
5 A
JHZ Ll

JAP START
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{c} Triangular Wave Generation

START: AVT L0

Ll MOV AL
ouUT Fart addeess of DAC
IR L
JNZ Ll
AVT LTF

L2 MOV AL
ouUT Fart addeess of DAC
DCR L
JNZ 12
JAFP START

RERULT:

Thas the square, tmaegnlar aed v tooth wave fomm were penerated by mterfacies
DAC with 8085 trainer ki,
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CYCLE Il

Ex. No. 10. Study of Multiplexer IC 74151
Date:

Aim:

To study 4:1 multiplexer operation using IC 74151components.

Study:
MULTIPLEXERS

A multiplexer performs the function of selecting the input on any one of 'n" input
lines and feeding this input to one output line. Multiplexers are used as one method of
reducing the number of integrated circuit packages required by a particular circuit design.
This in turn reduces the cost of the system.

Assume that we have four lines, C0O, C1, C2 and C3, which are to be multiplexed
on a single line, Output (f). The four input lines are also known as the Data Inputs. Since
there are four inputs, we will need two additional inputs to the multiplexer, known as the
Select Inputs, to select which of the C inputs is to appear at the output. Call these select
lines A and B.
The gate implementation of a 4-line to 1-line multiplexer is shown below:
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') :
[ faB,C)
Cutput
'3 :

IS

A E

The circuit symbol for the above multiplexer is:

— C0
Data 1
Inputs f— Output
— 2
—C3 4 B
select Inputs
Result:

Thus the truth table for multiplexer IC 74151 is studied
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Ex. No. 11. Study of Demultiplexer IC 74154
Date:

Aim:

To study 1:8 Demultiplexer operation using IC 74154 components.

Study:
DEMULTIPLEXERS

A Demultiplexer (DMUX) is a device which essentially performs the opposite
operation to the MUX. That is, it functions as an electronic switch (/data distributor) to
route an incoming data signal to one of several outputs. Figure 2-15 shows the logic
symbol for the 1-line-to-4-line Demultiplexer circuit and Table 2-15 list the associated
Truth table. The corresponding logic circuit implementation is then shown in Figure 2-16.

Helect § Sp———0
litie s a—l

Figure 2-15 Logic symbol for 1-line-to-4-line Demultiplexer

Address Outputs
Data S1 So Yo Y1 Y2 Y3
D 0 0 D 0 0 0
D 0 1 0 D 0 0
D 1 0 0 0 D 0
D 1 1 0 0 0 D
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Table 2 -15 Demultiplexer Function Tables

Figure 2-16 1-line-to-4-line Demultiplexer

Result:

Thus the truth table for Demultiplexer IC 74154 is studied
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Ex. No. 13.
Date:

Aim:

To study the encoder function using IC 74147.

Study:

Study of Encoder

An encoder is a device used to change a signal (such as a bit stream) or data into
a code. The code may serve any of a number of purposes such as compressing
information for transmission or storage, encrypting or adding redundancies to the input
code, or translating from one code to another. This is usually done by means of a
programmed algorithm, especially if any part is digital, while most analog encoding is

done with analog circuitry.

Single bit 4 to 2 Encoder

A single bit 4 to 2 encoder takes in 4 bits and outputs 2 bits. It is assumed that there are

only 4 types of input signals these are : 0001, 0010, 0100, 1000.

I3/ 12|11 10

0100

0001
0010
0/1/0/0
1000

4 to 2 encoder

0
0
1
1

0

1
0
1

Priority encoder

A priority encoder prioritizes more significant bits in the data stream, and once it finds a
high signal will ignore all other bits. An example of a single bit 4 to 2 encoder is shown.

I13/12/ 11|10

0100

00|00
coo1d
01ldd
1ddd

4 to 2 priority encoder

0

0
1
1

0
1
0
1
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Ex. No. 14. Study of Decoder
Date:

Aim:
To study the decoder function using IC 74147.

Study:

DECODER

A decoder is a device which does the reverse of an encoder, undoing the encoding
so that the original information can be retrieved. The same method used to encode is
usually just reversed in order to decode.

In digital electronics this would mean that a decoder is a multiple-input, multiple-
output logic circuit that converts coded inputs into coded outputs, where the input and
output codes are different. e.g. n-to-2", BCD decoders.

Enable inputs must be on for the decoder to function, otherwise its outputs assume
a single "disabled" output code word. Decoding is necessary in applications such as data
multiplexing, 7 segment display and memory address decoding.

The simplest decoder circuit would be an AND gate because the output of an
AND gate is "High" (1) only when all its inputs are "High".

Example: A 2-to-4 Line Single Bit Decoder

A slightly more complex decoder would be the n-to-2" type binary decoders. These
type of decoders are combinational circuits that convert binary information from 'n' coded
inputs to a maximum of 2" unique outputs. We say a maximum of 2" outputs because in
case the 'n' bit coded information has unused bit combinations, the decoder may have less
than 2" outputs. We can have 2-to-4 decoder, 3-to-8 decoder or 4-to-16 decoder. We can
form a 3-to-8 decoder from two 2-to-4 decoders (with enable signals).

A 2-to-4 line decoder/demultiplexer is shown below.

As a decoder, this circuit takes an n-bit binary number and produces an output on
one of 2" output lines. It is therefore commonly defined by the number of addressing
input lines and the number of data output lines. Typical decoder/demultiplexer ICs
might contain two 2-to-4 line circuits, a 3-to-8 line circuit, or a 4-to-16 line circuit.
One exception to the binary nature of this circuit is the 4-to-10 line
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decoder/demultiplexer, which is intended to convert a BCD (Binary Coded Decimal)
input to an output in the 0-9 range.

o>
B——Dor— -
[0 g
n ] ) o
= D o
_D— ouT;

If you use this circuit as a demultiplexer, you may want to add data latches
at the outputs to retain each signal while the others are being transmitted.

Result:

Thus the Encoder is studied using IC 74147
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CYCLE Il Study MIL STD 1553B data bus
Aim:

To study architecture, transfer modes and coupling methods of MIL STD 1553B
data bus.

MIL-STD-1553 & 1773 DATA BUS
PURPOSE

In recent years, the use of digital techniques in awcraft equipment has greatly mcreased, as have the number of
avionics subsystems and the volume of data processed by them.

Because analog point-to-pomnt wire bundles are mefficient and cumbersome means of mterconnecting the
sensors, computers, actuators, mndicators, and other equipment onboard the modern mulitary vehicle, a serial digital
multiplex data bus was developed. MIL-STD-1553 defines all aspects of the bus, therefore, many groups working with
the military tri-services have chosen to adopt it.

The 1553 multiplex data bus provides integrated, centralized system control and a standard interface for all
equipment connected to the bus. The bus concept provides a means by which all bus traffic 1s available to be accessed
with a single connection for testing and interfacing with the system. The standard defines operation of a serial data bus
that interconnects multiple devices via a twisted, shielded pair of wires. The system implements a command-response
format.

MIL-STD-1553, "Aircraft Internal Time-Division Command/Response Multiplex Data Bus." has been in use
since 1973 and 1s widely applied. MIL-STD-1553 1s referred to as "1553" with the appropriate revision letter (A or B)
as a suffix. The basic difference between the 1553A and the 1553B is that in the 1553B, the options are defined rather
than being left for the user to define as required. It was found that when the standard did not define an item, there was
no coordination i its use. Hardware and software had to be redesigned for each new application. The primary goal of
the 1553B was to provide flexibility without creating new designs for each new user. Tlus was accomplished by
specifying the electrical interfaces explicitly so that compatibility between designs by different manufacturers could be
electrically interchangeable.

The Department of Defense chose multiplexing because of the following advantages:
»  Weight reduction
»  Sumplicity
* Standardization
- Flexibility

Some 1553 applications utilize more than one data bus on a vehicle. This 1s often done, for example, to 1solate
a Stores bus from a Communications bus or to construct a bus system capable of mnterconnecting more terminals than a
single bus could accommodate. When multiple buses are used, some termials may connect to both buses, allowing for
commuication between them.

MULTIPLEXING

Multiplexing facilitates the transmission of information along the data flow. It permits the transmission of
several signal sources through one communications system.

BUS

The bus 1s made up of twisted-shielded pairs of wires fo maimtain message mtegrity. MIL-STD-1553 specifies
that all devices in the system will connect to a redundant pair of buses. This provides a second path for bus traffic
should one of the buses be damaged. Signals are only allowed to appear on one of the two buses at a tune. If a message
cannot be completed on one bus. the bus controller may switch to the other bus. In some applications more than one
1553 bus may be implemented on a given vehicle. Some terminals on the bus may actually connect to both buses.
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BUS COMPONENTS

There are only three functional modes of termunals allowed on the data bus: the bus controller, the bus monitor,
and the remote termmal. Devices may be capable of more than one function. Figure 1 illustrates a typical bus
configuration.

Bus Remote Monit Remote
Controller Terminal lonitor Terminal

BC RT M RT

£ 4
/ Shielded Two-wire CableBus

Remote
Terminal
RT

Figure 1. 1553 Bus Structure

+ Bus Controller - The bus controller (BC) 1s the terminal that mitiates information transfers on the data bus.
It sends commands to the remote terminals which reply with a response. The bus will support multiple
controllers, but only one may be active at a time. Other requirements, according to 1553, are: (1) 1t 1s "the
key part of the data bus system," and (2) "the sole control of mformation transmission on the bus shall
reside with the bus controller.”

« Bus Monitor - 1553 defines the bus monitor as "the terminal assigned the task of recetving bus traffic and
extracting selected information fo be used at a later time." Bus monitors are frequently used for

nstrumentation.

+ Remote Termunal - Any terminal not operating i either the bus controller or bus monitor mode 1s
operating in the remote terminal (RT) mode. Remote terminals are the largest group of bus components.

MODULATION
The s1gnal 1s transferred over the data bus using serial digital pulse code modulation.

DATA ENCODING

The type of data encoding used by 1553 15 Manchester IT biphase.

+ Alogic one (1) 1s transmutted as a bipolar coded signal 1/0 (in other words. a positive pulse followed by a
negative pulse).

« Alogic zero (0) 15 a bipolar coded signal 0/1 (1.e., a negative pulse followed by a positive pulse).
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« » One Bit Time

1 MHz (+)
Clock (0)

Data (0)

Bi-Phase Level (D)
(+)

1
Manchester Il (+) ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

Figure 2. Data Encoding

A transition through zero occurs at the nudpoint of each bit, whether the rate 15 a logic one or a logie zero.
Figure 2 compares a commonly used Non Return to Zero (NRZ) code with the Manchester IT biphase level code,
conpunction with a 1 MHz clock.

BIT TRANSMISSION RATE

The bit transmission rate on the bus 15 1.0 megabit per second with a combined accuracy and long-term
stability of +/- 0.1%. The short-term stability 15 less than 0.01%.

There are 20 1 0-mucrosecond bit times allocated for each word. All words melude a 3 bit-time syne pattern, a
16-bit data field that 15 specified differently for each word type, and 1 panty check bit.

WORD FORMATS

Bus traffic or communications travels along the bus in words. A word i MIL-STD-1553 15 a sequence of 20
bit times consisting of a 3 bit-time sync wave form, 16 bits of data, and 1 parity check bit. This 15 the word as 1t 1s
transmitted on the bus; 1553 terminals add the sync and parity before transmission and remove them during reception.
Therefore, the nominal word size 1s 16 bits, with the most significant bit (MSB) first.

There are three types of words: command, status, and data. A packe 1s defined to have no infermessage gaps.

The time between the last word of a controller message and the refurn of the termunal status byte 15 4-12 microseconds.
The time between status byte and the next controller message 1s undefined. Figure 3 illustrates these three formats.
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BITTimes |[1|2|3(4|5|6(7(8 |9 (1001112 [13 141516 (17 ]18[19]20
Command |
Word 5 1 5 5 1
Sync Remote Terminal  |T/R| Subaddress/Mode Data Word Count/ | P
Address Mode Code
Data
Word | 16 1
sync Data P
Status |
Word 5 1T{1]1 3 TP 1f111]1
Sync RemgtdedrT:Srgninal Lg H g Resereved E & g 8 Eg
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Figure 3. 1553 Word Formats
COMMAND WORD

Command words are transmitted only by the bus controller and always consist of:
+ 3 bit-time syne pattern
*  5bit RT address field
+» 1 Transnut/Receive (T/R) field
* 5 bit subaddress/mode field
+ 5 bit word count/mode code field
« 1 parity check bit.

DATA WORD

Data words are transmitted either by the BC or by the RT in response to a BC request. The standard allows a
maximum of 32 data words to be sent in a packet with a command word before a status response must be returned.
Data words always consist of:

* 3 bit-time syne pattern (opposite i polarity from command and status words)
+ 16 bit data field
« 1 panty check bit.

STATUS WORD

Status words are transmutted by the RT in response to command messages from the BC and consist of:
+ 3 bit-time sync pattern (same as for a command word)
+ 5 it address of the responding RT
« 11 bt status field
« 1 parity check bit.

The 11 bits in the status field are used to notify the BC of the operating condition of the RT and subsystem.

70



AE2406-AVIONICS LAB - DEPT OF AERO

INFORMATION TRANSFERS

Three basic types of information transfers are defined by 1553:
+ Bus Controller to Remote Termunal transfers
» Remote Termmal to Bus Controller transfers
» Remote Terminal to Remote Terminal transfers

These transfers are related to the data flow and are referred to as messages. The basic formats of these
messages are shown in Figure 4.

From Controller FromRT Next Sequence
Cct:gtrRo#er Receive | Data | Data | Data | | Status [ , |Command
Transfer Command | Word | Word Word Word | * Word
AT From Controllr  FromRT Next Sequence
Controller [ Transmit | . Status | Data | Data | Data | , |Command
Transfer |Command Word | Word | Word Word [ # | Word
From From
From Controller Transmitting RT Receiving RT
?T to ET Receive | Transmit | ., [ Status [ Data | Data [ Data | ., | Status |,
ranster | command | Command Word | Word | Word Word Word [#
RT = Remote Terminal ** = End of fransmission from that unit # = End of overall sequence

Figure 4. 1553 Data Message Formats

The normal command/response operation involves the transnussion of a command from the BC to a selected
RT address. The RT either accepts or transmuts data depending on the type (recerve/transmit) of command issued by
the BC. A status word 1s transmutted by the RT m response to the BC command 1f the transmission 1s recerved without
error and 15 not illegal
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Figure 5 illustrates the 1553B Bus Architecture 1 a typical aircraft.
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Figure 5. Typical Bus Architecture

MIL-STD-1773

MIL-STD-1773 contains the requirements for utilizing a fiber optic "cabling” system as a transmission
medim for the MIL-STD-1553B bus protocol. As such, the standard repeats MIL-STD-1553 nearly word-for-word.
The standard does not specify power levels, noise levels, spectral characteristics, optical wavelength, electrical/optical
1solation or means of distributing optical power. These must be contamed i separate specifications for each mtended
use.

Data encoding and word format are identical to MIL-STD-1553, with the exception that pulses are defined as
transitions between 0 (off) and 1 (on) rather than between + and - voltage transitions since light cannot have a negative
value.

Since the standard applies to cabling only, the bus operates at the same spead as 1t would utilizing wire.
Additionally, data error rate requirements are unchanged.

Different environmental considerations must be given to fiber optic systems. Altitude, humidity, temperature,

and age affects fiber optics differently than wire conductors. Power 15 divided evenly at junctions which branch and
connectors have losses just as wire connectors do.
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