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Prenos signala između dva dela sistema.

Žicom
Šta je shvatio prijemnik  

drugog SoC-a?

Identična situacija
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Masa je povratni put signala

Struja teče samo ako povežemo dodatnom „žicom“ ova dva dela sistema
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Uočiti

Spajanje uređaja:

1. Isključiti napajanje

2. Spojiti uređaje

3. Uključiti napajanje

Hot plagging

Hot swapping

Vdd1 Vdd2

R

Napon na kondenzatoru 

pre spajanja Vdd2 – Vdd1

Prilikom spajanja „ogromna“ 

struja kroz liniju mase.

„mali trikovi“

vrhunsko inženjerstvo
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Cilj smanjiti površinu

Smetnje = površina konture
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Jednostruki prenos signala

Single ended

Žice, kablovi, koje se koriste

1. Untwisted pair cable

2. Coaxial cable

3. Twisted pair cable

4. Unshilded twisted pair cable

5. …

Da li je baš pametno spojiti 

dodatnu žicu na oba kraja?
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Flat cable – uglavnom za paralelne prenose podataka

Uočiti – „upredeno“
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+ - +UTP

Sa izolacijom

Zašto upredanje
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Prilagođenje impedanse

Uočiti: spajanje šilda na masu samo na jednoj strani
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smetnja

Diferencijalni prenos podataka

Differential

Untwisted pair cable

Twisted pair cable

Unshilded twisted pair cable

𝑉+𝑅 − 𝑉−𝑅 = 𝑉+𝑇 + ∆𝑉 − 𝑉−𝑇 + ∆𝑉 = 𝑉+𝑇 − 𝑉−𝑇

Koriste se diferencijalni predajnici 

i diferencijalni prijemnici
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Prilagođenje impedanse
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DS30BA101 3.125 Gbps Differential Buffer
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DS30EA101 0.15 to 3.125 Gbps Adaptive Cable Equalizer
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PATA – Parallel AT Attachment

Signal Name Pin Pin Signal Name

-RESET 1 2 GROUND

Data Bit 7 3 4 Data Bit 8

Data Bit 6 5 6 Data Bit 9

Data Bit 5 7 8 Data Bit 10

Data Bit 4 9 10 Data Bit 11

Data Bit 3 11 12 Data Bit 12

Data Bit 2 13 14 Data Bit 13

Data Bit 1 15 16 Data Bit 14

Data Bit 0 17 18 Data Bit 15

GROUND 19 20 KEY (pin missing)

DRQ 3 21 22 GROUND

-IOW 23 24 GROUND

-IOR 25 26 GROUND

I/O CH RDY 27 28 CSEL:SPSYNC
1

-DACK 3 29 30 GROUND

IRQ 14 31 32 Reserved
2

Address Bit 1 33 34 -PDIAG

Address Bit 0 35 36 Address Bit 2

-CS1FX 37 38 -CS3FX

-DA/SP 39 40 GROUND

1 Pin 28 is usually cable select, but some older drives could use it for spindle synchronization between 

multiple drives.

2 Pin 32 was defined as -IOCS16 in ATA-2 but is no longer used.

Note that - preceding a signal name (such as -RESET) indicates the signal is “active low.”

40 –> 80 žica. Svaka druga GND. Brži prenos. 
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SATA – Serial ATA

Bafer zbog dužine kablova

Pundupleks diferencijalni prenos
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Galvanska izolacija
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R

IR

Masa je povratni put signala – ne postoji

ŠTA AKO MASE NE SMEJU ili NE MOGU DA SE SPOJE

IR=0, nema prenosa signala
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Transformator

Galvanska izolacija signala
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Galvanska izolacija signala + prenos napajanja PoE
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Kapacitivnosti

Galvanska izolacija signala
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Optokapler

U oba prethodna slučaja – naizmenični signali. Šta je sa jednosmernim?

Led dioda + Fototranzistor
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Povezivanje

„zajednički emitor“

„zajednički kolektor“

Namenski računarski sistemi - 2021/22 24
Katedra za elektroniku

prof dr Lazar Saranovac

Vdd1

GND1

SoC1

Vdd2

GND2

SoC2

R1

R2

Pxy

Pxy

Izbor R1 i R2

Komunikacija između dva dela sistema – galvanski razdvojeni

Različita napajanja.

Različite mase.
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Realna komponenta
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Sa inverzijom

Bez inverzije

Moguća pobuda i sa strane 

anode – bez inverzije

Moguća pobuda i sa strane 

anode – sa inverzijom
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Optokapler sa dve LED diode

Zbog malog inverznog 

probojnog napona LED diode

Praktično ima ga u 

svakom žičnom telefonu
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High speed

„brzi“ optokapleri –manja kašnjenja - za prenos signala viših učestanosti

„koliko para toliko muzike“

Fotodioda

P – različiti nivoi svetlosti

P0 – u mraku
…
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Photodiode Phototransistor

The photodiode is a PN-junction diode, used to generate electric 

current once a photon of light strikes on their surface.

The phototransistor is used to change the energy of the light 

into an electrical energy

It is less sensitive It is more sensitive

The output response of photodiode is fast The output response of the phototransistor is low

It produces current It produces voltage and current

It is used in solar power generation, detecting UV otherwise IR rays & 

also for light measuring, etc.

It is used in compact disc players, smoke detectors, lasers, 

invisible light receivers, etc.

It is more reactive to incident lights It is less reactive

The photodiode has a less dark current Phototransistor has high dark current

In this, both the biasing is used like forward and reverse In this, forward biasing is used

The linear response range of photodiode is much wider The linear response range of phototransistor is much lower

Photodiode allows low current as compared to a phototransistor
Phototransistor allows high current as compared to the 

photodiode

The photodiode is used for battery-powered devices that use less 

power.

The phototransistor is used as a solid-state switch, not like a 

photodiode.
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High speed optokapleri + diferencijalni prenos
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„Upravljanje snagom“
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Solid state relay
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Solid state relay – primer upotrebe

„prekidač“
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Elektromehaničke komponente – Rele(j) - Relay
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Simboli

SPST – Single Pole Single Throw

SPDT – Single Pole Double Throw

DPST – Double Pole Single Throw

DPDT – Doble Pole Double Throw

…

NO – Normally open

NC – Normally closed

U kom stanju je prekidač kada nema pobude
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Upravljanje

Vdd1

GND1

SoC GND2

R1

Pxy

DC, AC
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Pomoćna kola – dovoljno struje
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Realna komponenta
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Do sada videli - Monostabilna relea – Potrebna pobudna struja „stalno“ – Troše energiju 

Ideja kao kod klasičnih električnih prekidača. 

Delujemo silom, prebacujemo u odgovarajuće stanje i nije više potreban pritisak, mehanička sila.

Bistabilna relea - latching
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Bistabilna relea sa dva pobudna namotaja
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Upravljanje bistabilnim releom

Portovi
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Bistabilna relea sa jednim namotajem
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Upravljanje bistabilnim releima sa jednim namotajem

Treba četiri porta
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Ideja kako se najčešće koriste – samo dva porta

Izlazi MAX4821
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Kontaktor – upravljanje trofaznom snagom
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kontaktor
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Reed relay – brza – često za prenos signala
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Reed switch – dosta često u alarmnim sistemima
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