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* A microcontroller system is required to process %
some data coming on a parallel bus

« The bus has 6 lines (5 bit + d_ready), but transfers 10 bit values (to be stored in
an appropriate data type) in two symbols, according to the time diagram below

d_readym ‘ ‘
DATA[0-4] sym_H _sym_ L
. 20ms 10ms' 20ms | 100 to 200 ms

One 10 bit value in two symbols

* The two symbols carry high and low part of the 10 bit value

Bus bit sym_H sym_L

DATA 0 b5 b0 sym_H sym_L

DATA 1 b6 b1 b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | b0
DATA 2 b7 b2 Unsigned 10-bit number value (0 - 1023)
DATA_3 b8 b3

DATA 4 b9 b4

* Note that the interval between each couple of symbols is variable from 100 to
200 ms.
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 Partial connection schematic: %
d_ready > | D13 > LED
DATA 0 > |
DATA 1 >E uC
3212_2 : % 8(1) < UART tx - rx - HOST
DATA 4 > E

e EXxercise tasks...:

1) Define, COMPLETING THE SCHEMATIC, appropriate inputs for the bus signals, considering
the reference uC 328p and that the data lines on the bus must be sampled at the same time
(TIP: have a look at PORT B) [up to 2pts]

2) Develop (WRITE compilable code or an intelligible state diagram) C program that receives
sequences of 10 values, with:

- The signalization of sequence complete on the LED (turn ON 1s, then OFF) [up to 2pts]

- The signalization of error if time between values is outside interval [100,200] ms (the error
code is 5 blinks at 5 Hz, so 1 sec total time); this event closes the sequence!!l [up to 2pis]
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... and then: %

4) CORRECT (rewrite) the two functions given below (from previous examination, good for 8-
bit values) in order to store and check such unsigned 10-bit numbers [up to 3pts]

uint8 t LUT[32] = {0};
uintl6é t LUT2[64] = {0}; IP
void store_number (uint8 t num) { TO BE CORRECTED

uint8 t idx = num >> 3;

uint8 t shift = num & 0x07;

LUT[idx] = LUT[idx] | (0x80 >> shift)
}

bool check number (uint8 t num) { TO BE CORRECTED
uint8 t idx = num >> 3;
uint8 t shift = num & 0x07;
return ((LUT[idx] & (0x80 >> shift) ) > 0);

}

5) Design a function that calculates 100 DISTINCT numbers from the sequence given below:
(YOU MUST USE, or consider as given, the two functs from task 4) [up to 2pts]

- Ko=0; Ki1=1;Kz2=3; Kz =6; Ki = (Ki-1 + Ki-3) % 1024

6) Modify the C program (from task 2) so that:

- If a received value is a number from the sequence, it is sent over the UART to the host
as a uint16_t LITTLE ENDIAN (not a string representation of the number) [up to 1pts]
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