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Slovne zadany problém ¢.1 (10 bodov)

V hydinarskych zavodoch chcu zaviest elektronické pocitanie znesenych vajec od kazdej sliepky.
Predstava je nainstalovat opticky snima¢ na vystupe z kazdého vybehu, ktory vySle jeden impulz
vzdy, ked cezen prepadne vajce. Nad vybehom bude umiestneny velky 4-palcovy LED displej, ktory
bude indikovat po€et znesenych vajec za cely tyzden. Obsluha si poCet znesenych vajec na konci
tyzdna opiSe a vsetky displeje tlacidlom resetuje na nulu.

Technické pozZiadavky:

- rozsah poditania 0..99. Spravanie pri prekro¢eni poctu 99 nemusi byt oSetrené

- vstup jeden impulz 0-1-0 s logickymi uroviiami CMOS pri kazdom prepade vajiCka cez snimac

- vstup resetovacie tlacitko, jeden impulz 0-1-0 s logickymi aroviiami CMOS, uvazujme uz oSetrené
pulzy bez zakmitov

- napajacie napatie 15V, jednosmerné

- pouzity displej 2x Kingbright SA40-18CGKWA, farba zelena. Nemultiplexovany. Pracovny prud
segmentu 20mA.

- mame k dispozicii bezné pasivne a diskrétne aktivne prvky (rezistory, tranzistory...) a len CMOS
logiku z rodiny 4000. Mézete pouzit lubovolnu logiku z tejto rodiny, ale na vyrieSenie by Vam mali
stacit’ tieto doporu€ené obvody:

- HEF4511B BCD to 7-segment latch/decoder/driver
- HEF4518B Dual BCD counter
- bezné hradla (and, or, nand, nor) dva az styri vstupov

Vasou udlohou je obvod navrhnut a nakreslit podrobni a uplnid schému zapojenia vrdtane
vypocitanych hodnét suciastok. Davajte pozor na spravne pripojenie vSetkych nepouzitych vstupov
logickych obvodov. Podla datového listu spravne navrhnite ako pripojit displej k zadanému
napajaciemu napatiu, takisto ako ho spravne pripojit ku vystupom CMOS logiky.

Hodnotenie je rozdelené na nasledovné ulohy:

Uloha ¢&.1 (3 body): Obvod &itada impulzov s rozsahom 0..99, vstup impulzy zo snimaca a reset.
Uloha é.2 (2 body): Obvod dekdédera BCD kdédu na 7-segmentovy kéd pre dve &islice.

Uloha é.3 (3 body): Displej a jeho pripojenie k dekdderu.

Uloha é.4 (2 body): Na displeji potlaéte zobrazenie lavej nuly, ak je zobrazené &islo v rozsahu 0-9.

Poznamky:

- Citad HEF4518 ma dva vstupy, dokaze &itat aj na nabeznu, aj na padajucu hranu vstupného
signalu. Porozmyslajte, ktory vstup bude vhodnejsi

- Displej je nemultiplexovany, so spolo€nou anédou

- CMOS hradla nedokazu priamo budit nominalny pracovny prud segmentov displeja

- Pozor na polaritu dekédera HEF4511, prestudujte si pravdivostnu tabulku aby ste zistili &i
segment ma svietit pri log. 0, alebo log. 1. Podla toho pripojte disple;.

- Pouzite internet ak potrebujete najst iné hradla, alebo funkcie z rodiny 4000
http://www.nxp.com/products/discretes-and-logic/logic/hef4000b

Displej Kingbright SA40-18CGKWA
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HEF4518B Dual BCD counter

The HEF4518B is a dual 4-bit internally synchronous BCD counter. The counter has an active HIGH
clock input (nCPO0) and an active LOW clock input (nCP1), buffered outputs from all four bit positions
(nQO to nQ3) and an active HIGH overriding asynchronous master reset input (nMR). The counter
advances on either the LOW-to-HIGH transition of the nCPO input if nCP1 is HIGH or the HIGH-to-
LOW transition of the nCP1 input if nCPO is LOW. Either nCP0O or nCP1 may be used as the clock
input to the counter and the other clock input may be used as a clock enable input. A HIGH on nMR
resets the counter (nQO0 to nQ3 = LOW) independent of nCP0O, nCP1.

Table 3.  Function tablel!]

nCP0 nCP1 nMR Mode

0 H L counter advances
L 2 L counter advances
2 X L no change

X t L no change

t L L no change

H 2 L no change

X X H nQO to nQ3 = LOW

[1] H=HIGH voltage level; L = LOW voltage level; X = don't care; T = positive-going transition; + = negative-going transition.

Table 2. Pin description

Symbol Pin Description

1CPO, 2CPO 1,9 clock input (LOW-to-HIGH triggered)
1CP1, 2CP1 2,10 clock input (HIGH-to-LOW triggered)
1Q0, 2Q0 3,1 output

1Q1, 2Q1 4,12 output

1Q2, 2Q2 5,13 output

1Q3, 2Q3 6, 14 output

1MR, 2MR 7,15 master reset input

Vop 16 supply voltage

Vss 8 ground supply voltage
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Fig4. Timing diagram
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HEF4511B BCD to 7-segment latch/decoder/driver

The HEF4511B is a BCD to 7-segment latch/decoder/driver with four address inputs (DO to D3), an
active HIGH latch enable input (LE), an active LOW ripple blanking input (BL), an active LOW lamp
test input (LT), and seven active HIGH NPN bipolar transistor segment outputs (Qa to Qg).

When LE is LOW and BL is HIGH, the state of the segment outputs (Qa to Qg) is determined by the
data on DO to D3. When LE goes HIGH, the last data present on DO to D3 is stored in the latches and
the segment outputs remain unchanged. When LT is LOW, all of the segment outputs are HIGH
independent of all other input conditions. With LT HIGH, a LOW on BL forces all segment outputs
LOW. The inputs LT and BL do not affect the latch circuit.

Table 3.  Function tablel!]

Inputs Outputs Display
LE BL LT D3 D2 DI D0 Q @Q Q Q@ Qe Qf Qg

X X L X X X X H H H H H H H 8

X L H X X X X L L L L L L L blank
L H H L L L L H H H H H H L 0

L H H L L L H L H H L L L L 1

L H H L L H L H H L H H L H 2

L H H L L H H H H H H L L H 3

L H H L H L L L H H L L H H 4

L H H L H L H H L H H L - H 5

L H H L H H L L L H H H - H 6

L H H L H H H H H H L L L L 7

L H H H L L L H H H H H o H 8

L H H H L L H H H H L L H H 9

L M H H L H X L L L L L L L blank
L H H H H X X L L L L L L L blank
H H H X X X X NC. NC. NC. NC. NC. NC. NC. NC

[11 H=HIGH voltage level; L = LOW voltage level; X = don't care; N.C. = no change.

Table 2.  Pin description

Symbol Pin Description
T 3 lamp test input (active LOW)
BL 4 ripple blanking input (active LOW)
LE 5 latch enable input (active HIGH)
DO to D3 7,1,2,6 address (data) input
Vss 8 ground supply voltage
Qa to Qg 13,12,11,10,9,15,14  segment output
Vop 16 supply voltage
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