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Što je RS-449? 
 
 

RS*-449 (ili RS449) je EIA* standard, nasljednik najraširenijeg RS-232 
standarda. RS-�����GHILQLUD�GLJLWDOQX��VHULMVNX�NRPXQLNDFLMX� L]PHÿX�'7(� L�'&(�LOL�
L]PHÿX�'7(�L�'7(�WH�XGRYROMDYD�(,$�HOHNWULþNLP�NDUDNWHULVWLNDPD�VWDQGDUGD�56-422 i 
RS423. RS-449 i EIA-449 (ili EIA449) þHVWR�VX� L�QD]YDQL�9�����PRGHPVNL�VWDQGDUG�
koji propisuje RS-����WLS�SRGDWNRYQH�PHÿXYH]H�� 
 

 
 
RS* – Recomanded Standard 
EIA* – Electronic Industries Association 
DTE* – Data Terminal Equipment -�PRåH�ELWL�WHUPLQDO��UDþXQDOR��SULQWHU�� 
DCE* – Data Communication(ili Circuit-Terminating) Equipment –�PRGHP��RSWLþNL�
modem, mux.. 
 
 
 
Standard 
 
 

EIA RS-���� VWDQGDUG� SURSLVXMH� IXQNFLMVNH�� PHKDQLþNH� L� SUHFHGXUDOQH�
NDUDNWHULVWLNH�� D� HOHNWULþNH� NDUDNWHULVWLNH� VX� GDQH� GUXJLP� VWDQGDUGLPD� L� WR� 56-422 
(RS-422A, RS-422B, RS-422C) i RS-423 (RS423A, RS-423B, RS-423C) 
VWDQGDUGRP��2]QDNH� $�� %�� &� ]QDþH� GD� VX� WR� GRUDÿHQH� VSHFLILNDFLMH�� 6WDQGDUG� QH�
SURSLVXMH� QDþLQ� SULMHQRVD� SRGDWDND�� DOL� XJODYQRP� VH� NRULVWL� VLQNURQL� SULMHQRV� LDNR�
PRåH�ELWL�L�DVLQNURQL� 

RS-���� GMHORPLþQR� MH� NRPSDWLELOan s RS-232 standardom, ali su postignute 
PQRJR�YHüH�EU]LQH�SULMHQRVD�SRGDWDND� 
 
'YD�VWDQGDUGD�]D�HOHNWULþNH�NDUDNWHULVWLNH� 
 
 RS-422(CCIT* standard V.11):  

- balansirani signali 
- za svaki signal propisuje vlastiti vod, ima diferencijalne ulaze pa su  

interferencije smanjene 
- brzine prijenosa: do 2Mbit/s na 60m 
- treba konektor s 37 kontakata, a ako se koriste svi specificirani 

signali onda i dodatni konektor s 9 kontakata 
 
RS-423(CCIT* standard V.10): 

- nebalansirani signali 
- VYL�YRGLþL�LPDMX�LVWX�PDVX� 
- samo ulazi su diferencijalni, a izlazi ne moraju biti, a time se 

VPDQMXMH�EURM�NRQWDNDWD��DOL�L�PRJXüQRVWL�SD�MH�WR�NRPSURPLV�L]PHÿX�
RS-232 i RS-422 

 
CCIT – Comite Consultativ International Telegraphique et Telefonique 
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Konektor  
 
 

Standard propisuje DS-37 i DE-9 konektore. D ukazuje na subminijaturu D-
WLSD�� 6�%� L� (� QD� YHOLþLQX� PHWDOQH� OMXVNH�� D� ���� ��� L� �� QD� EURM� NRQWDNDWD�QRåLFD� LOL�
rupica). Npr. DB-��üH�ELWL�'%-25 sa 16 kontakata koji nedostaju. Ponekad se navodi 
DB-37 za DS-37, te DB-9 za DE-9. U praksi koristi se i DB-25 kada nema velike 
SRWUHEH�]D�YHüLQRP�VLJQDOD� 
 
RS-449 konektori - DS-37 i DE-9 
 

To su dvoredni konektori. Postoje «muški» konektori (pin) koji se nalaze na 
'7(� XUHÿDMLPD� L� ©åHQVNLª� NRQHNWRUL� �VRFNHW�� NRML� VX� QD� '&(� RSUHPL�� 0XãNL� LPDMX�
QRåLFH�HQJO�SLQ���D�åHQVNL�UXSLFH�HQJO�VRFNHW��� 
Kod kabela za spajanje DCE i DTE je obrnuto. Ona strana kabela koja ide na DTE 
XUHÿDM�LPD�©åHQVNLª��D�QD�'&(�©PXãNLª�NRQHNWRU�� 
 
 
Muški DS-37 :    äHQVNL�'6-37 : 
 

   
 
 
Muški DE-9 :    äHQVNL�'(-9 : 
 

      
 
 
Ostali konektori: MMJ, RJ, DB-9, DB-15, DB-25. 
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(OHNWULþNH�L�RVWDOH�NDUDNWHULVWLNH 
 

 
RS-����MH�GLIHUHQFLMDOQR�NRPXQLNDFLMVNR�VXþHOMH�NRMH�VH�YHüLQRP�XSRWUHEOMDYD�

za sinkronu komunikaciju sa maksimalnom protokom od 10Mbit/s na kratkim te s 
udaljenostima koje prelaze 1000m niskim protokom. 

RS-���� VXþHOMH� VH� RELþQR� XSRWUHEOMDYD� X� NRPXQLNDFLMVNRM� RSUHPL� X� QHNLP�
dijelovima svijeta gdje je potrebna velika brzina i/ili velike udaljenosti za prijenos 
SRGDWDND�� 6XþHOMH� WDNRÿHU� QXGL� GREDU� LPXQLWHW� QD� VPHWQMH� RPRJXþXMXüL� SRX]GDQX�
NRPXQLNDFLMX�X�SRGUXþMX�YLVRNLK�QLYRD�HOHNWURPDJQHWVNH�LQWHUIHUHQFLMH�� 

(OHNWULþNH� NDUDNWHULVWLNH� VX� QDMþHãüH� NDR� NRG� 56-422 za sat i podatkovne 
signale, a RS-423 za kontrolne signale. 

 
Naponske karakteristike ovise o tome koji standarda(RS-422 ili RS-423) se 

NRULVWL�� 3ULMHPQLN� JOHGD� UD]OLNX� L]PHÿX� GYLMH� åLFH� $� L� %�� .RG� REUWDQMD� GYLMH� åLFH�� WM��
NDGD� QDSUDYLPR� ©WZLVWHG� SDLUª�� VYDND� VPHWQMD� SRNXSOMHQD� QD� MHGQRM� åLFL� ELW� üH�
SRNXSOMHQD�L�QD�GUXJRM��MHU�REMH�åLFH�NXSH�LVWH�VPHWQMH��56-449 diferHQFLMDOQR�VXþHOMH�
jednostavno zamijeni naponske nivoe u odnosu na «referentnu zemlju», ali ne 
mijenja odnos jedne prema drugoj. Prijemnik samo gleda razliku u naponskim 
QLYRLPD� L]PHÿX� åLFD� D� QH� X� RGQRVX� QD� ©]HPOMXª�� 7LPH� VH� VPHWQMH� VPDQMXMX� QD�
minimum. NajYHüL�SUREOHP�MH�X�WRPH���NDNR�VX�NDEORYL�QDSUDYOMHQL�� 

 
 

 

  
 
 
RS-422: 
 

3ULMHPQLN� PRåH� GHWHNWLUDWL� L]PMHQH� VD� QDSRQVNLP� QLYRLPD� RG� ���� P9��
3ULMHPQLN�PRåH�LPDWL�VLJQDO�X�RGQRVX�QD�©]HPOMXª�GR���-��9��%LQDUQD�©�ª��D�ORJLþND�
«0» smatra se kad je A izlaz negatLYQLML� RG� %� L]OD]D�� %LQDUQD� ©�ª�� D� ORJLþNH� ©�ª�
smatra se kad je A izlaz pozitivniji od B izlaza. 
 
RS-423: 
 

Predajnik generalno radi s naponskim nivoima od +/- 6V i kompatibilan je s 
RS-����XUHÿDMLPD��3ULMDPQLFL� VX�YUOR�RVMHWOMLYL��PRJX�GHWHNWLUDWL� UD]OLNH�u signalu od 
+/-����9��RPRJXþXMXüL�NRPSDWLELOQRVW�V�56-����XUHÿDMLPD 
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%LQDUQD�©�ª��D�ORJLþND�©�ª�VPDWUD�VH�NDG�MH�QDSRQVNL�QLYR�QHJDWLYDQ��-3.6 to –6), a 
ELQDUQD�©�ª��D�ORJLþND�©�ª�NDG�MH�QDSRQVNL�QLYR�SR]LWLYDQ�������WR����� 
 
 

EIA Standard RS-232 RS-423 RS-422 

CCITT Standard V.24 V.10 V.11 

Mode of Operation 
SINGLE-
ENDED 

SINGLE-
ENDED DIFFERENTIAL 

Total Number of 
Drivers and 

Receivers on One 
Line  

1 Driver  
1 Receiver 

1 Driver 
 10 Receivers 

1 Driver  
10 Receivers 

Maximum Cable 
Length 15m 1200m 1200m 

Maximum Data Rate 
(40ft. - 4000ft. for 
RS422/RS485) 20kBit/s 100kBit/s 

10Mbit/s- 
100kBit/s 

Maximum Driver 
Output Voltage +/-25V +/-6V -0.25V to +6V 
Driver 
Output 
Signal 
Level 

(Loaded 
Min.) Loaded 

+/-5V to +/-
15V +/-3.6V +/-2.0V 

Driver 
Output 
Signal 
Level 

(Unloaded 
Max) Unloaded +/-25V +/-6V +/-6V 

Driver Load 
Impedance (Ohms) 3k to 7k >=450 100 

Max. 
Driver 

Current in 
High Z 
State 

Power 
Off 

+/-6mA @ 
+/-2v +/-100uA +/-100uA 

Slew Rate (Max.) 30V/uS Adjustable N/A 

Receiver Input 
Voltage Range +/-15V +/-12V -10V to +10V 

Receiver Input 
Sensitivity +/-3V +/-200mV +/-200mV 

Receiver Input 
Resistance (Ohms) 3k to 7k 4k min. 4k min. 
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Signali 
 
 
DS-���NRQHNWRU�VD�R]QDþHQLP�NRQWDNWLPD�WH�MH�GDQD�WDEOLFD�VD�NRQWDNWLPD�X�NRMRM�VX�
navedeni signali. 

 
 
DE-�� NRQHNWRU� VD� R]QDþHQLP� NRQWDNWLPD�SLQRYLPD�� L� WDEOLFD� X� NRMRM� VX� QDYHGHQL�
signali. 
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Objašnjenje signala: 
 

Description Circuit Function 

Shield Ground AA 
Also known as protective ground. This is the chassis 
ground connection between DTE and DCE. 

Signal Ground AB 
The reference ground between a DTE and a DCE. Has the 
value 0 Vdc. 

Transmitted Data BA Data send by the DTE. 

Received Data BB Data received by the DTE. 

Request To Send CA Originated by the DTE to initiate transmission by the DCE. 

Clear To Send CB 
Send by the DCE as a reply on the RTS after a delay in ms, 
which gives the DCEs enough time to energize their circuits 
and synchronize on basic modulation patterns. 

DCE Ready CC 
Known as DSR. Originated by the DCE indicating that it is 
basically operating (power on, and in functional mode). 

DTE Ready CD 
Known as DTR. Originated by the DTE to instruct the DCE 
to setup a connection. Actually it means that the DTE is up 
and running and ready to communicate. 

Ring Indicator CE 
A signal from the DCE to the DTE that there is an 
incomming call (telephone is ringing). Only used on 
switched circuit connections. 

Received Line Signal Detector CF 
Known as DCD. A signal send from DCE to its DTE to 
indicate that it has received a basic carrier signal from a 
(remote) DCE. 

Data Signal Rate Select 
(DTE/DCE Source> 

CH/CI A control signal that can be used to change the 
transmission speed. 

Transmit Signal Element Timing 
(DTE Source) DA 

Timing signals used by the DTE for transmission, where the 
clock is originated by the DTE and the DCE is the slave. 

Transmitter Signal Element 
Timing 
(DCE Source) 

DB Timing signals used by the DTE for transmission. 

Receiver Signal Element Timing 
(DCE Source) DD Timing signals used by the DTE when receiving data. 

terminal In Service IS Signal that indicates that the DTE is available for operation 

New Signal NS 

A control signal from the DTE to the DCE. It instructs the 
DCE to rapidly get ready to receive a new analog signal. It 
helps master-station modems rapidly synchronize on a new 
modem at a tributary station in multipoint circuits 

Receive Common RC A signal return for receiver circuit reference 

Local Loopback / Quality 
Detector 

LL 
A control signal from the DTE to the DCE that causes the 
analog transmision output to be connected to the analog 
receiver input. 

Remote Loopback RL 
Signal from the DTE to the DCE. The local DCE then signals 
the remote DCE to loopback the analog signal and thus 
causing a line loopback.  

Standby Indicator SB 
Signal from the DCE to indicate if it is uses the normal 
communication or standby channel 

Send Common SC A return signal for transmitter circuit reference 

Select Frequency SF 
A signal from the DTE to tell the DCE which of the two 
analog carrier frequencies should be used. 

Select Standby SS 
A signal from DTE to DCE, to switch between normal 
communication or standby channel. 

Test Mode TM 
A signal from the DCE to the DTE that it is in test-mode and 
can't send any data. 

Reserved for Testing     
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6SDMDQMH�XUHÿDMD� 
 
 

'7(� RSUHPD� PRUD� LPDWL� ©PXãNLª�� D� '&(� PRUD� LPDWL� ©åHQVNLª� NRQHNWRU��
6SDMDMX�VH��NDEHORP�©��QD��ª��7R�]QDþL�GD�MH����SLQ�MHGQRJ�NRQHNWRUD�VSRMHQ�QD����
pin drugog, 2.pin na 2., itd. 
 
 
Null – modem  
 

ýHVWR� VH� GYD� '7(� WUHEDMX� SRYH]DWL� SRPRüX RS-����� 3UREOHP� VXþHOMD��
SULNOMXþFL�QD�RED�'7(�SUHGYLÿHQL�VX�]D�VSRM�QD�'&(�L�QH�PRJX�VH�SUHVSRMLWL�L]UDYQR��
Zato se DTE i DTE spajaju preko null-modem -�XUHÿDMD�LOL�©QXOO�PRGHP�NDEHORPª��7R�
MH� SDVLYQD� QDSUDYD� NRMD� VDPR� YUãL� SRWUHEQD� NULåDQMD� NDR� ãWR� VH� Yidi na slici. Null 
modem kabel se još naziva i crossover kabel. Null modem kabel ima oba «muška» 
konektora. Primjer za null modem je dan na slici: 
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3RãWR� QD� RVREQLP� UDþXQDOLPD� QHPD� 56-���� NRQHNWRUD� YHü� VDPR� 56-232, a za 
povezivanje je potreban RS232 nD�56����VXþHOMQL�NRQYHUWRU��&LMHOL�VXVWDY�MH�SULND]DQ�
na slici: 
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Prijenos podataka 
 
 

0D[LPDOQH�EU]LQH�SULMHQRVD�VX���0ELW�V�QD�XGDOMHQRVWL���P��$�PRJXüH�MH�����
Kbit/s na 1200m. 
RS-423: 20Kbit/s do 100Kbit/s  
RS-422: 100Kbit/s do 10Mbit/s  

 
 
 
 
 
0RJXüL�VX�DVLQNURQL�L�VLQNURQL�SULMHQRV�� 
 
Asinkroni prijenos: 
 
Prenosi se svaki znak zasebno. Znak ima 5 do 8 bitova.  
 

 
 
 
1D� SRþHWNX� VYDNRJ� ]QDND�QDOD]L� VH�start bit (binarna 0), a na kraju završava stop 
bitom��ELQDUQD�����6WRS�ELW�PRåH�LPDWL��������LOL���ELWD��=QDN�PRåH�QD�NUDMX�LVSUHG�VWRS�
ELWD�LPDWL�L�SDULWHWQL�ELW�NRML�RPRJXüDYD�RWNULYDQMH�MHGQRVWUXNH�JUHãNH�X�SULMHQRVX� 
 
 
start 1 2 3 4 5 6 7 par stop 
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$VLQNURQL�SULMHQRV�LPD�UHODWLYQR�QLVNX�HILNDVQRVW��MHU�MH�X�QDMEROMHP�VOXþDMX�SUHQRVL��� 
bita za 8 bita informacije, a to je 25% overhead-D��D�X�QDMJRUHP�VOXþDMX�SUHQRVL�VH���
bita za 5 bita informacije, što je 60 % overheada.   
 
 
Sinkroni prijenos: 
 
1L]�ELWRYD�VH�ãDOMH�VOLMHGQR��EH]�ELWRYD�]DãWLWH�LOL�VLQNURQL]DFLMH�PHÿX�QMLPD��=DãWLWD�L�
sinkURQL]DFLMD� VWDYOMD� VH� QD� SRþHWNX� L� NUDMX� FLMHORJ� EORND� SRGDWDND�� &5&� RWNULYD�
višestruke greške u prijenosu, ali ih ne ispravlja. 
 
 
Header znak 1 znak 2 ...znakovi... znak N CRC Tail 

 
 
6LQNURQL�SULMHQRV�LPD�YLVRNX�HILNDVQRVW�NRG�YHOLNLK�RSWHUHüHQMD�WH�LPD�bolju zaštitu. 
Kod smetnji se smanjuje efikasnost zbog potrebe ponovno slanja cijelog bloka 
podataka. 
 
 
 
Nedostaci i rješenja 
 
 

RS-449 je puno bolji standard od RS-232, ali ne i dovoljno bolji. Iako su 
PRJXüH�PQRJR�YHüH�XGDOMHQRVWL�V�YHüLP�EU]LQDPD��]D�GDQašnje potrebe udaljenosti 
VX� MRã� XYLMHN� SUHPDOH�� D� EU]LQH� SURWRND� SRGDWDND� VX� WDNRÿHU� PDOH� þLP� VX� YHüH�
udaljenosti. Raširenost RS-232 je tolika velika da su RS-449 prihvatili jedino 
SURL]YRÿDþL� L]� LVWRþQH� (XURSH�� 7DNR� GD� MH� WR� VDPR� SULMHOD]QL� VWDQGDUG� NRML se jako 
PDOR�XJUDÿXMH�X�XUHÿDMH�WH�üH�V�YUHPHQRP�X�SRWSXQRVWL�QHVWDWL� 
 5LMHãHQMD�VH�QDMYLãH�QD]LUX�X�RSWLþNLP�PRGHPLPD�L�PRGHPLPD�]D�L]QDMPOMHQH�
linije. 
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