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1. A 32 bit microprocessor with working frequency of 100 MHz must measure a pulse train frequency in the range [100 Hz-100 KHz] with +/- 1% precision. The processor manages a parallel IEEE488 communication protocol, charge two TBV values on two 4 bit counters and uses the remaining bits for measuring the frequency of the pulses. The more accurate technique that allows the best precision in the measurement if the frequency of the pulses must be established considering the available resources. Neglect the interrupt latency.
2. What kind of function is performed by the code executed here below? 
.datasegment
dati1:
.byte
10, -20, -40

ord1:
.space
804

co_1:
.space
8

.codesegment
sub1:
MOV
r0, #-100



MOV
r2, #-1


EOR
r1, r2, r0


ADD
r1, r1, #1


ADR
r2, dati1



ADR
r9, co_1


ADR
r8, ord1


LDRB
r3, [R2]


LDRB
r4, [r2, #1]


LDRB
r5, [r2, #2]

mpt1:
MUL
r6, r0, r0


MUL
r6, r6, r3


MUL
r7, r0, r4



ADD
r6, r5, r6


ADD
r6, r6, r7


STR
r6, [r8]



CMP
r0, #-100

BGT
aft1

wr_1:
STR
r6, [r9, #4]



STR
R0, [r9]


cyc1:
ADD
r8, r8, 4


ADD
r0, r0, 1



CMP
r0, r1


BLE
mpt1


MOV
r15, r14


aft1:
LDR
r2, [r9, #4]



CMP
r6, r2


BLT
wr1



B
cyc1


NB: 
- the directives code_segment and data_segment simply denote the beginning of the program (the code) and the beginning of the part devoted to data structures declaration. The directive space allocate N memory bytes to be filled with data.
3. Briefly answer to the following questions:

· Why two adaptors in contact rotate with velocities whose ratio is the inverse of the radius?
· What is the relation between the mechanical power and the angular velocity in DC motor and why is that?
· What are the sources of delay when the MOS that drive the rotation of a step motor?
· In a typical USART port comment the use of the bit that control the Fifos and explain in what situations they can be useful or must be used
· Let’s suppose that two nodes communicating through the Can Bus have a distance equal to 200 m considering that the transmission is done at 5 Mb/s how long should be the Propagation Segment to compensate for the delay in the transmission?
4. Considering the last question implement a circuit based on counters, prescaler and oscillators (suppose 1 MHz) able to measure the length of the Propagation Segment
