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o Dial-up modems

. GPS receivers (typically NMEA 0183 at 4,800 bit/s)

. Bar code scanners and other point of sale devices

o LED and LCD text displays

o Satellite phones, low-speed satellite modems and other satellite based transceiver devices

o Flat-screen (LCD and Plasma) monitors to control screen functions by external computer, other
AV components or remotes

. Test and measuring equipment such as digital multimeters and weighing systems

. Updating Firmware on various consumer devices.

. Some CNC controllers

. Uninterruptible power supply

. Stenography or Stenotype machines.

o Software debuggers that run on a second computer.

o Industrial field buses

. Printers

o Computer terminal, teletype

o Older digital cameras

. Networking (Macintosh AppleTalk using RS-422 at 230.4 kbit/s)

o Serial mouse

o Older GSM mobile phones

. Some Telescopes

J System Management bus (SMBus).

. Serial ATA (SATA)

. Serial peripherals interface (SPI)

i Infrared communication used in lap tops peripheral equipments like printers.
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With asynchronous communication, the transmitter and receiver do not
share a common clock

Add: Start, Stop, Parity Bits —1 r Remove: Start, Stop, Parity Bits

Transmitterl + 4-| —I Receiver
TITTTTT T

| Transmitter Receiver |

Shifts the parallel data onto
the serial line using its own

Extracts the data using its
own clock

clock

Also adds the start, stop,
and parity check bits

Converts the serial data
back to the parallel form
after stripping off the start,
stop, and parity bits

Asynchronous Serial Communication
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control bus
—> X

I RS-232 pe—— RX
—> connector p————>

data bus ke fe———
e

processor UART
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il a5 Levie 5 | east Significant Bit( LSB) J) s allu ) &y < J ) 5 4l cliball Jls ) de s ¢
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& ol Gaany (ol Jsaad) | il ol sl ol 8 lagudl Gl 2 Y ddilial Cla sad Aalal 5 Masl 5 "Dl se
(5) S LaY UART SU) e Jusdladl iand

D01 ' 40 [IvDD pod1 " 40voD ) ) .
010 IR 010 IR
= Sl 4= Sl UART Chips and Their Associated Speeds
D2 O] IDSR D2 ] IDSR .
paC] 6TS D4 stai- ol UART Chip Speed (bps)
D5 O] HR D5 O] HR
D6 O] JouT D6 O] JouT
06 pon 0D BT 8250 9,600

RGLKC] 16550 [JRTS RGLK O CIRTS
RDC] NouTz r P Hotr 16450 115,200
TDC] UART [IINTR ™0 yapt %mm

S0 I RXRDY S0 NG

¢510] 1D 51 0] TIAD 16550 115,200
G520 A1 520 A1

EAUDOUT a2 EAUDOUT ] a2 16650 430800

p 1ADS p 1ADS '

XouT OJ I TRRDY XoUuT O IGSOUT
WRLC 0DIS WRLC Soois 16750 921,600
WR IRD WR IRD

vss L] 20 21 IRD vss |20 21 [IRD 16950 921 600

!

- Pin Diagrams for 16550, 16450 & 8250 UARTs
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(Synchronous Serial Communication) 4dal jiall ) g cyla)

ol N sl Jia (data processing equipment ) sxaaall (e Ju i Sllall Gl Jla W) e g il 1 A
(o Aladia sl e Ju yi(clock ) cadsill clians (Slaal g Jaage o)l yie <u ¢l )5 < (peripherals)
(6) JSAN Jaay i il i IS LS sl 5 Jas pall (30 IS U UL 5 Jaisal) I syl

Clock

Receiver

T

1 byte-wide Data

Transmitter

T >

1 byte-wide Data

—— — |

Shifts the data onto the serial
line using its own clock

Extracts the data using the
clock provided by the
transmitter

Provides the clock as a
separate signal

Converts the serial data
back to the parallel form

No start, stop, or parity bits
added to data

(6) sl

Gkl (e aa) g G s 3 a8l dani] Bac Liall Al 8 Cldasall @l jie S el g GULL Gl ada o5 Cua
b5 o yall 55 Ao L aladinly o3 i) day g layia) ay Aapil) o] 4130 A8lal 85 Jaad) W Jspall (50
parity bit , stop bit, Jisdblal cliy 4 ddlal 25 Y 5 Sl e la iy e lull (gl aladin) o4 2360Y) oy
(DCE aw) &y ylaliall ey gall A (rate ) e jall clblall Ao 2023 Ju jall (40 3 el dclidl o) start bit
A A sl g (clock pulses ) <ud i cibian (A1 J gad 5 daalal) bl by Jaw (e Sl g3l ilians saladiul o
Aled 5 4l sl (negaitive-going clock ) Jesy plas cubilall sl DTE J) das o) Aldiuadl DTE

(data bit) <t dawidas g ¢l 3S je (S a8 Al ~ 26l cilcas o) (sampling data stream) Glall cibays
(7 ) JSEN BaaV And el e deliV) 8yl o) (bias)d) AdSde Jls Ul

Synchronous Serial Communication

Dataln ¥ oo ¥ D1 X D2 X 03 X b4 X b5 X b6 X D7 X

DataOut¥ po X D1 X D2 X D3 X D4 X D5 X D6 X D7 X

CLK

Latch data on rising edges

Qutput data on falling edges

(7)ds

8 gy ULl Jus s Jaoyall ) ikl i da gaiaall ¢ guadil) o) JEEN Cpancal daliveall) ud gal) Slcass )
special ) Dl e daald A8 p eyl J g (frame )adh o) block AL JSG5 Gl de gana e 3 e
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Eroor Control :
synch. | Control | patA 2400bits 8-bit Synch
8-bit 8 or 16 bit
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o) High-level data link control protocol (HLDC) JsSsisodl RS-232 (bl jlxall 55 OS]
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(RS-232) _al

Electronic 4w J& (0 1962 ol ) gh Mlia jles 9o (Recommended standard -232) 4! jlais)
(sl 28l A 58l Gl Al Clmy jlame ) ge8 (M)l e Jailall Jay 51 Industries Association (EIA)
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J ¥ IBM 48 ,d 81969 ple 88 sac il phail jlrall aad 385 — 25 (25-pin D Type connector)
s RS-232C @ (oo Jlamall (e ) sae JSAL puads Al g DB-9 (19-pin D Type connector) g si Gl
o) U G 5y ) iy el 138 5 (E1A-232-D) oot Jbamall 138 (g a3k laeal 231987 ole
b5 (RS-232) anly ple IS Mliall oda N oy (omandl s Ladal) 353 g gl) 3L (0Dl ) (5 sSll (e 5il
22y Lasd 5 (UART)J) 436 0 Lagh g (5 a5 (Male type JS3ll g 5 (e ) (pddiall S ale 2 g diSall dunlal)
(9) JSAll BaY lgle ety slaeall 138 (405 ) shae JISII G ek

—ecral el e ) siall Suad Y (8 Aaaiical) Blial) £) g

RS-232 or (e Gal Jiall e I siall Juu ¥ i Al 8l (e (e 53 3ale a5 il U SH LS sl
= 31 J3 connector ) RS-232 "Lyl s =159 pin D-Type plug connector s2 s D-Type plug
goxall asaled ) JSAL jpaall (e, g sl 138 (e 2a) g 2ie Claalall Jead3ale 5 (Com) (sl il sl
Slsall & 53 (e Slalall panat L, cpal Fiall Jls Y1 2t dasdall 8 ) gl Jusd il iaad I BM ilalal
i s Mliall 028 (3 s (UART)J) 2 s&. D-Type25pin plug connector ¢ s (e Ja) 5 diie sale (i
Cr A Jpanls | ey L Lo paias )il Bl g0 (5 A0 ) 531 llin 5 RS-232 ool junall 3Ll o3
(11)5(10) cplall (Mliall 531 (PiNs) sebusall ilaladind

——

9 pin Male D-Type plug Connector

——————]

\ TR WA 0

& e 0o Shok
‘f")! ‘ “ ) T ¥
9 pin Female D-Type plug Connector 25 pm Male D-Type plug Connector
(9) Ja)
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NuI:II*IrI:)er Signal Description
1 PG Protective ground
2 TD Transmitted data
3 RD Received data
4 RTS Request to send
5 CTS Clear to send
6 DSR Data set ready
7 SG Signal Ground
] CD Carrier detect
9 + Voltage (testing)
10 - Voltage (testing)
11
12 SCD Secondary CD
13 SCS Secondary CTS
14 STD Secondary TD
15 TC Transmit Clock
16 SRD Secondary RD
17 RS Receiver clock
18 Ready to Send
19 SRS Secondary RTS
20 DTR Data Terminal Ready
21 sSQD Signal Quality Detector
22 RI Ring Indicator
23 DRS Data rate select
24 XTC External Clock
25

RS232 on DB25 (25-pin D-type connector)

Pin Assignments 25-Pin Style

FPIN PIN
NUMBER. _ NUMBER
T

/" O+— 1PROTECTIVE GROUND

SECONDARY TRANSMITTED DATA 14 ———O _ 7 TRANSMITTED DATA

DCE TRANSMITTER SIGNAL ELEMENT TIMING 15 ———O 3 RECEIVED DATA

SECONDARY RECEIVED DATA 16 ——O _ 4 REQUEST TO SEND

RECEIVER SIGNAL ELEMENT TIMING 1; —g B 5 CLEAR TO SEND
O—+—— 6 DATA SET READY
SECONDARY REQUEST TO SEND 18 ——O _

S TE a0 ) 0 0 ] S SroDcomon e
SIGNAL QUALITY DETECTOR 21 ———(O o g =\VOLTAGE
RING INDICATOR 22 +0 o 10 - VOLTAGE
DATA SIGNAL RATE SELECTOR 23 :

- o 1

DTE TRANSMITTER SIGNAL ELEMENT TIMING ;‘; | g £+—— 12 SECONDARY RECEIVED LINE SIGNAL DETECTOR
i
N

D/._ 13 SECONDARY CLEAR TO SEND
s

(10) Jsa

13



| |
0 0L O
o/ 0O000
]
6 7 8 9
Pin Signal Pin Signal
1 Data Carrier Detect B Data Set Ready
2 Received Data 7 Request to Send
3 Transmitted Data 8 Clear to Send
4 Data Terminal Ready 9 Ring Indicator
5 Signal Ground

(11) Ja

o sial) Jl 5 ulae Cind Alelall 38Lall 5 ) laa¥) s Al il 38Ul L 25l 51 S W1 g pud | i
3 (15V) 5 (Space el sl hiall 5 (-15V ) 5 (Mark ) (el shial) g il il ad pea 5 el Lol al)
J~ 25 Universal Serial port(USB) s (I siall Jul jill e aitiie daa jlray el ) 5l Mlia oo Gl
Mlie Gllaiy 38 4 panal) iliadall (e saall Jua¥) alaes (8 1315 4 5l 5 jeall Lo 5 cliplaill (e IS 3
il (e SN 5 Aaddivee Cll ) e g LeSat il el 5l 3L 038 Aled JiagY 138 (81 Lpdd I g8
Lo aladin) eVl 4 senall cildal) aliy s ciliadall o aall 15391 8 380l 038 i 53 e Alla by,
(12)Jsil BaaY Ml Jy il (RS-232 —~USB Adapter)—s_=

((12)dsal

sa(connector ) Jidll (w JAl g g8 e RS-232 laall lial ga Jaliul o33 5alal) chlipdail) (yamy & 4d) WS
S 4S5 o LS () ISl JaaY e i) ciludl Aanade "Slal a5 (Registered Jack -45)RJ-45 4l
L (13) S Laa i sl cibala Falall 2 siall 3l (e dalal) it < jacal 8

14



|Pin No." Name " Notes/Description |
[ J ™ | Tronemioom |

| 8 " RTS " Request to Send |
i &
Top (I
Wiewy

Front g }
YVimw @

RS232D standard for RS232 communication

A male Mini DIN-2 connector used for a serial
port on a Macintosh or 5GI style computer.

(13) Jsa
el il ) giall Gl S Al cilalbaias
1- start bit (data word) ) a8l Al 23y
2- stop bit (data word) s) a4l Aled 2asy
3- parity bit word)d! & sUaall sasy

.(datd word)d! & sl gl ase e aaiat 4ied
4- baud rate A Al Al 8 i) de
5- UART, Universal Asynchronous Receiver & Transmitter
6- through (Aal=dll Glall ) Alaisall ol sadall Sl 2e 08
Jtiall JSH il s e (data word)d!

15



daludeal) M8lial) aadiud Al Jailydl
(e O (e 9 () i o) Sy Aobialial) ML) o) J8) gl Jaatiod ) daslall) )
1- DTE (Data Termination Equipments).

3 ey — clagllall clwlsll terminal device like PCS , dumb-terminals, peripherals tele d5eY) ;e
A bl

2- DCE (Data Communication Equipment)
Or (Data Circuit Equipment )

Or (Data Channel Equipment )

Or (Channel Servicing Equipment )

CSU line termination Equipments / Main 43S sell Gludall — @il i 5l - Modems -leale 4L (e
sl gl 5 3 Jaad A Il Lal el clallaad) oda e jaiu s (5 A ciliiat ) A8l | frame
MU (e cpe Al @l 68 e 53l SIS router-bridges-encryption devices) )dic Ll e pass g iyl
Croshll SIS 8 Jard g ey o) S Serial Communication Controllers(SCC) ks s (DCE-DTE)
il (e A0l &) W) (W sy s O Clapdaill amy (8 Sy 020 s DTE 5l DCES

CSU (Channel Service Unit).
DSU(Data Services Unit).
Data Communication Equipment (DCE)
s' ( Data Channel Equipments) s (Data Circuit Equipments)— Ly < 23

Gl JKET 5l ieady o 68 Aald daad ) il gl ki o4 5 (Channel Servicing Equipments )
Lo Lol g W jae i o gy D)y o) Jlu U 230 JSG 8 Lga s DTE J) e (Al (e dleal 1) 408 ,0)
o3y (Encoding ) pSaidl s i) Ol e ahaii s CalS )y Jiaadll gitpa sy Jall Jad e lgll )l 2334
DCE I (55855 4 1) dalaad) 3 el 5 a3 gadl Leilial (g <l Timing or Clocking signals < sill
iiny sl Mister Load 4tia DCE ) Jany s DTE ) e 3y slaa ) e 3 jhasel  (al il cililee (e A5 guse

Julang of Al i) Jisha lad Siles e "W 28 DCEJ) . DTE ! Service Provider aeaa jead
DTE J) 5 daulall e M5l e dasldll i) sty DCEJ) a 58 SWAN 403 ) ( Transmission Media
S(Tones ) 4kl cilaas ) Leby gy dilell Jaall e el Jl 00 daidla)dianinn 5h 3 ha ya <ilily dpea )

¢ el 3o Gann DCE J) ane . DTE JI Y el 530 5l clocking 3L8 DCE O Seas ((Jl) a5 e
= . DCE A sl 45 DTE & Ul Terminal Equipment 48 bl ilas o 1) Jeai 8 CSU/DSU
O () JS3 e 5 Main Frame PC's s Servers oo sadl cles sall ) d8la¥U DCE I e 4liaY!

e ghia b liliil) o3 Jae Jalail iy s () JSED Lol ¢ Lgnn antineal 3iliadl g iV o3a (po (ians

e 8okl Gl al e Y deadiedl s Power Line Carrier (PLC)  Aleaodl #) sa¥) ci¥lal
DTE LS s 5al 5 i5 DCE L€ 5 5 40,0 PLC'S 1 Jand &l 501 28Ul 55 5 s s sl
Lol 0S5 a8 il g ) sall i caali 315 Multiplexers (MUX) <bibal GaSs 3 3ea¥ 4ol o 511 Ll

16



Terminal Equipment 4kl Glaagll Jeai 3 PLC'S Il (e Integrated dieac o) dladic Jaily
Lilill Ll DCE Al gbs) 45 DTE ki€ Serial Communication Controllers (SCC) bl Ll
Routers, Bridges ,Switches, Encryption )JI>a Lei sl o Leil jlue a5 cliball dpa 8 e o Al

. (DTE/DCE ) J sl dlia (10 cpe 530l SIS Sllai 8 44 (devices

Data Terminal Equipment (DTE).

il Jaadl llasay clagtlall s anla U5 alS Laad, 0 il ) Lie Haual 3l Cilas 511 515 ga )
Slave Aliey (5S35 A0 3 Aaleil o) Al l A, 1 HeaW) o ) il Jladind s g
Lagia JST L e 5 400 judl) Cildal gl (8 Baldai Jiasy () g L Lo dend ) Gl s DCE 1 4widl Loads
DTE & cilaalall g <l 5 gl 5l 0 il 38lia o)), Lagias Al o Cilan 5 qm g oy 38 Aima SV b5 Lae ¢ Dlany i
Wide Area Networks —) cilSud o8 Sed | i€ aaliad) ol andd il slaal) Ja5 dakail g 35 eSSl 8
Juay 8 (piaeliia (5ol (1 44 saPeet-to-Peer( P2P ) Networks il 23<u% e 3 ke 4 (WAN)
Yacliall HLEY) s sl (som JuS 5 43 pum L JuS (580 38 Legin JAT Jass o 1) 5 <l i sLST) il Lagi
LSl o3 Jie G Jailid) o2 Jee alail Jiay o015 (1410014 clSid) Jaay

DTE Devices

il_l_g 1 RS 422
|51 |_|...|'-] V.35 e
ETENE
=]
= RS.232

DCE Devices

E = RS-232

DTEJ s DCEA ge deadivsall diliall ¢1 53l any (114 ) JSid)

PMX
ool anee}><er]

1. Left PMX provides link clock

Power Line Carrier; PLC,

2. PLC provides link clock

Lilill oda Jae balail amy Jiay (14) J)
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Terminal Equibment

Serial DCE and DTE WAN Connections
Terminal Equibment

DCE DCE
R AR N

Modem Modem

Data Communications Equipment:

Data Terminal Equipment:

- End of the user's devicz on the WAN Link * End of the WAN provider's side of the
communication facility

+ Responsible for providing clocking sigral.

4 dlaia) AU DCE G 65 jgaaS a3 50 S dery dus WAN 4S04 (( 15)Jsal)

4 Jeaiadl gl At Hema dliay yiiay g Jail) Jan g g dadl sall im jal aadi s Net Modem - &)

o 2l Caphall 8 Bl 51 o gall Aadd Gema 5 4818 daB) 511 i Y1 ASLAD Gateway 3oke 5l e 54 5315
OB Laguiazy (g0 By il e Glady (b plall (5819 Caplall clly ae Gl 30 (8 At 11 A5 5 e 5 AS00 1)
Channel Service zlaas DCUI e Bl | Legin <l JL3Y) Jalsi 8 Delay seali Jssans Gy Jill Jau
Cu 555 Aadd g iy Adld apdl Caslal) ) sy Leie 43Y Unit/DATA Service Unit ( CSU/DSU)
<l i 8 yisl W DTU Clint o2 o Slave Load gy 438 sl Cashll (e sl Laxie s DCE
o Ui Jailii ¢4 585 o) Wl & CSU/DSUJ! o) . DTE Leils g8 13 il sl e il 5 Laily g AS051)
s O) Cua 5l )l Ak ea ALalSie o 5<8 Allall A 8 WS ) (Standalone ) 48wl Glaxa Al

sle DTE sl 8l Gaw 635 (16) JSa LaaY DCE&DTE 3l (e (e sill S (5 9 8 <l i)
g0 o Y S5 50 an i€ CSU/DSUJ) dlie Jead | <l 555l e Waaal 55 Jaisall DCE a2 e <l
sl g s (e o ML) o2 aae i) La L WANJ) Sl

Serial Cables

Router Connections

End-User
Device

=

DTE

~ Service
' Provider

EIATIA-232 EIATIA-449 V.35 xz2 ElA-530

Netwok Connections at the CSU/DSU

(16) Jsad
18



4y gl ot I (LAN) dalaall SIS Jls )V Slaa 515 Jaad (e dad )l lilad) juss e Joat il g8
Sk ga day I Biliay sale Jailail) oda Jiaii g uSally s (WAN)J! cilSail 4a3e (DATA FORMAT) il
sle il o3 Jaxi s (FTL1=56KB/S) 5) (DS1=64KB/S ) Lt 5uS 5) TL (5 simsas gl 3 (WAN)J
Telephone Company Circuit dslall il gell 4805 s PBX YIS GYLatY) Gilara (200l day 1) pd 8
Jiay ol (17) JS& | (framing ) <! WY Jae 5 Loop back pasd cililSal 5 ) 3l 8535 (TELCO)

. ADSL 33k xe CSU/DSU ddasi€ Jory jis) ) oy

Connecting the 56/64-kbps DSU/CSU WIC to a 56/64-kbps Services Wall Jack
Switched 56/64-kbps port

(RJ-485)
6 20000 _l — oy
%é B s g = &
_rl_ E“CE“L EINSTALLAT - -

'I I'I Straight-through —

It RJ-485-t0-RJ-485 cable
\ s
I e L :
RJ-48S jack
(17) Jsal

) Aagaal) il ) S e i) Ja Cliis xe Jalail) die L] L5 a5 aalal) oda (lé dudile 1) culSaill A 1l
35 Alaladl Adile I YLt SISl 5 [SDN ) 405 (3 5 dlala ) i) Sl XS 5 (Dial up networks
SIP Jio(wus yiy) 4805 ) Packet Switching s - <D8) &Y € 65 3 aadind 3l g VOIPD) A
83 Dl iS5 LSl 5 VIOP il ga Jie 4l 511 4d jlall Cilas 5 1) s S W e 5 H.32341 5
Ly e aladidy DTEJ) kil s DCEJ) kil g sl iy, 4503 e DTE Jueakiiliy s ye s PDAJ
oendl @l A yie g Jatlll oda oy ) AudS w31 6(18) JSA s (Straight throw cable ) il

19



CSU/DSU " Csu/Dsu

WAN/PSTN

—

High Density
Rackmount CSU/DSUs

Network
Management
Station

Ethemet / LAN

PBX and Router Sharing Single
T1 Access with "Drop-and-Insert” CSU/DSU

(18) Jsal
(RS-232Pinning) RS-232 (Awdadll Miall (pins)ebuad) & L) Ciuag
*Pin-3 TxD (Transmit data by DTE to DCE)
Gl Aagaill J(DTE)Yaall cpo Bl Juyy lansall 124
*2 RxD (Receive data by DTE from DCE.
Apdall I Vsl A e clilal) 2DUY lansall 138
*DTR (Data terminal ready).

DTE indicates DCE may go off-hook.

138 2any g Al Al 5 a3 gall Jis DCE - Adawst ae JALiill Bamiiua gl 3 5LEY) () 55 giaa oK1 (e 0y jlansall 138
Jis () DTEJ) o) (WANJ 3% e i) )l 3dia) DSU/CCU 5l posall Jia DCE s N lassall
.ON

*DSR Data Set Ready.

.on Jid 43l DCE or Data setd) (e Jad) 58 s DTR Jlessall Jae ales 4y
*DCD (data carrier detect). ) dltad Cliball Juw )Y el o) e jdiseon.
*RTS (Reguest to send).

. (DCE) p23all (I lital) Jlas 3 bl lld Jamins S 391 &l

20



*CTS (Clear to Send).. Jla ¥ 3 adll el

i Ga¥) alixe 3 (RTS) 5LYG (DTE ) dwdall (il e adladl 51 Vil dasi 8 lassall 138 Jasinn

Aaudall sy JS DA o s CTSJ s RTSJ

*clock signals (TC , RC, XTC).. Ol el J ¥ s 8 dah i < il < L3

abapil clock 3 fiee < 553 5LE) ey bl Jaw (e a6l LA (ada3ul DSUJ) ) (DCE)pas<ll a5
baud )J eds (SLey ) il 3 ) 5 paally U sSHY 8 aliusall 638 HLE) 5 Jus yall i 533 L) o) 1asY 5 (DTE)
e a5 il 5 L3 il 5y 5 peialls A 5 38 et JS e Y (bias )J) G i Js "Ll (rate

Lagi (i S H a1 (4 - s

*CD (carrier detect).

Alala Load CaES) 4l ) AD a3 50 ge "Vl und 38 O lailS (DCE )ad sall Loty lasall 138 (a5 LEY) 038

Al 2 gall (e Caalind 28 Alalad) 3 LGN ) a0 sall Lgaddion 3 LAY 028 () (xa

*RI (Ring Indicator).

Dial-up 4l cailedl da ghad andiug Jaill alale) osalill Jad e (a3 )L J gua g die o) Alls iy a0 5all

Al 4aila e ya 3 LA alind 43) 23le DU aa gall 8 (e Jeation 43) ) (Network

tie Apulall I As il slaa Jun i cilad sall wlina 0¥ 22 50 g oyl i Ja ¢y 55 CD 5 RI Gilay! S )
il slaall S0 alaiiad Al 3 e o3 lpaniill alana o) JaaY o ya 5 LS Jgems i 5) Alala 5 _jLal CaiS

ailed) gl e bl Jasl ¢hlan gall aladiuly s Dial-up network —ilell Lghi e

+ Ainall Aail) e L A3l 5) Sl ) oladl ga lansa JS A2 5 RS-232 diial) Ll gaeal (adle Ll b

CTS
DCD
DCE
DSR
DSRS

DTE
DTR
FG
NC
RCk
RI
RTS
RxD
SG
SCTS
SDCD

SRTS
SRxD
STxD
TxD

Clear To Send [DCE --> DTE]
Data Carrier Detected (Tone from a modem) [DCE --> DTE]
Data Communications Equipment eg. modem

Data Set Ready [DCE --> DTE]

Data Signal Rate Selector [DCE --> DTE] (Not commonly
used)

Data Terminal Equipment eg. computer, printer

Data Terminal Ready [DTE --> DCE]

Frame Ground (screen or chassis)

No Connection

Receiver (external) Clock input

Ring Indicator (ringing tone detected)

Request To Send [DTE --> DCE]

Received Data [DCE --> DTE]

Signal Ground
Secondary Clear To Send [DCE --> DTE]
Secondary Data Carrier Detected (Tone from a modem)
[DCE -->DTE]

Secondary Request To Send [DTE --> DCE]

Secondary Received Data [DCE --> DTE]
Secondary Transmitted Data [DTE --> DCE]
Transmitted Data [DTE --> DCE]

21



DCEJIs DTEJ kil ¢ Jas

DCEJ) 3 DTEJ) ailsd Jay d Jay 1) Bl (pa AUl £ 9390 aadieas

1- DTE - DCE straight cable
2- DTE - DTE Null — modem cable (cross cable)
3- DCE - DCE Tail circuit cable (cross cable)

Straight cable

| (19) S 1Y 3 50 on dpulaS (yilidn Cyilags oy paiiy [ 2Lsall Ja)

3 1

3 & (To Computer).() Jsl

1 13

QOO0 0000000
DOoOQOoO00o000

14 2 (To Modem).

9 PIN D-SUB FEMALE to the Computer
25 PIN D-SUB MALE to the Modem

“female male
connector ==connector
Signal Description 9-pin DTE 25-pin DCE Remarks

Carrier Detect (CD) 1 8 from Modem
Receive Data (RD) 2 3 from Modem
Transmit Data (TD) 3 2 from Terminal/Computer
Data Terminal Ready (DTR) 4 20 From Terminal/Computer
Signal Ground (SG) 5 7 from Modem
Data Set Ready (DSR) 6 6 from Modem
Request to Send (RTS) 7 4 From Terminal/Computer
Clear to Send (CTS) 8 5 from Modem
Ring Indicator (RI) 9 22 from Modem

(19 ) Jeal

Null modem

Cross Over ) s S JuS sa 5 pam aw (Slhe (iaendal) DTE ilass by ) null modemdb < yas b aodioy
agy,hll o8 5 gy S G e RTS a4 CTS JIs DTR g« DSR JI bl 5 Jlu ¥ e 22001 Lalss Loy 5 (cable
Jia Jay )L dall) Y oS 68 gl Gamy aladiuly g Gl (ke Jalal Al g o i e el ale JS5 andius

Al balade J<5 BaY . Zmodem protocol , X modem protocol

22
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| D-Sub 1 D-Sub 2 |

|Recieve Data (RD) | 3 | 2 |Tr3115111it Data

|Transmjt Data | 2 | 3 |Receive Data

|Data Terminal Ready | 20 | 6+8 |Data Set Ready + Carrier Detect
|S§rstem Ground | 7 | 7 |Sy5tem Ground

|Data Set Ready + Carrier Detect | 6+8 | 20 |Data Terminal Ready

|Request to Send | 4 | 5 |Clear to Send

|Clear to Send | 5 | 4 |Request to Send

- Connecting 25 pin to 25 pin for Null modem

| Signal description | Pin no. | Signal description
|Recicve Data | 2 | 3 |T1‘ansmjt Data

|Transmit Data | 3 | 2 |Recieve Data

Data Terminal Ready 4 6+1 g:icstet LS
|System Ground | 5 | 5 |System Ground

|Data Set Ready + Carrier Detect | 6+1 | 4 |Data Terminal Ready
|Request to Send | 7 | 8 |Clear to Send

|Clear to Send | 8 | 7 |Request to Send

Connecting 9 pin to 9 pin for Null modem

| | 9 pin | 25 pin |

|Recieve Data | 2 | 2 |T1‘ansmjt Data

|TIanqujt Data | 3 | 3 |Recieve Data

|Data Terminal Ready | 4 | 6+8 |Data Set Ready + Carrier Detect
|System Ground | 5 | 7 |System Ground

|Data Set Ready + Carrier Detect | 6+1 | 20 |Data Terminal Ready

|Request to Send | 7 | 5 |Clear to Send

|Clear to Send | 8 | 4 |Request to Send

Connecting 9 pin to 25 pin for null modem

Mull Modem YWiring Diagram

23

Do D25 D23 Do
3 2 TD ED 3 2
2 3 ED TD 2 3
] 7 a0 a0 7 5
4 20 DTER DTE 20 4
f fi DiER a E DER fi fi
1 8 cD cD 8 1
7 4 RT3 RT& 4 7
8 ] CTa CTa ] a




die alind J oV canlall e Al o Cla slra (5) JA) S 50aS Gl 5 20 50 pe ) slady ) aiay i gaaSll Jrad oy )l g
5DSR geda 5 DTR 8,130 ¢ & e (omy) i 500l SIS Gl o anys RD oo TD s <l 8 ala
&) el agiay adadil) o2a die 9 "3 yilue (Bladi s CDJly DSRJ) (@ DTR J=éy Leaie 5. looped back s CD
Y 5 "lae (pha g3 ye Cppalad) S Lal g U a0 gll Aalall LSS o5 5 axiin o) o og0 4aa o s jall a0 0l

K " RTSJISCTS J sy &y 1A (flow control ) <bilull (3835 4 oSaill dala D de jul) (edsy UL
b g e a3¥ s Mark or (1) Al Ghiadl I RTS JVdad i adld Sl Jle )b cals JS ey Ladie 5 s
ey Jlassall 138 5 Loy I RE JI o s JlpY) e 488 sally s e 5 il diasy uulsll U8 CTSU) e
Loy Y "Lls 43V 5 Ciled sall (e Al £ 1531 8 il badll ye Fadl L ya 5L llia o) Aidal) alat s L)
L) 0sn @ el 13 G Cailel) b shad e iled sal)

Hand shaking 4adlaall a sgde

Lt s il e dgatal) Cinlgll Ja ghad yae Akl gll gyl cld bl Jaid coliinadl 240y dia Clad gall ot
Ll ) w338 S bl el i) JSE st 5 Sy lad gall s ) giall 2aiall ) ) Gy (SUEREI o3

aati Alamy Clad gull Saig () JSEN (A e S Jaill el g) (e oy sl gl ok e Al gla il
(Session ) Juail eLiil dlae Le 2al 4083 o4 5 (Handshaking) asdbaa) cexidglee (389 22000 9 Jlu )Y
J8 Ll DTE 5 22 <8DCE il s link ) ) Jbesal) asd dilee o dsiliaalld culSull) Ll 8
(Ml a5 3 ¢ 2 Gl & RS-2325 com ) siall daiall jae cliladl 23 5 Jl )y, clibadl Jl

DCE J' psis ¢ua DTR 5DSR cxbamsall e ) & gladl) e Gaulall s p gall o JlaiV) Rngs ¥ ) oy
Data Set Ready (DSR)  _lewsall yie 3 )Ll Jlus sl lilal) a3l 5 Jlu yY 22t g ON - b 43) 23e VL
Data Terminal (DTR )_tewsall e 3 ,L8) Jls s ON Jis 43(DCE )J) alay (DTE )JI b o i) e
dua alas o) A58 (DTE)J ot (e Jw 3 48 Data Carrier Detect (CD) Jtewall 2 3L3Y) W, Ready
Glblall (383 e 3 jlanall el JLEY) Jals dddee o) (remote modem ) sl a2 5all (e Adlivss (good carrier)
bl (383 8 oSaill dulee Aoy Led Zolaall 030 Jailii s DCEJ) s DTE J) kil s Handshaking =
e S Je wing, RTS/CTS asa)led) s Xon /Xoff Jns < gudls Ll dodaall 02 o35 g ey

wy A A " 4
(Flow Control)=tilal) 388 2 asadil) 2 ggde
(DCE== DCE)  Julllie ju e i g ) A( DTE===DCE )¢ikausi 0y Jl il A yus )
o gas ULl 8 "l o) "Slale (0l Fie e o) Gl Jie) Jud il ¢ 5 a1 s UARTU) Ao s oY &l
flow J' o) (flow control) bl (3333 8 oSaill aladinl (e 0¥ Ld s UARTJ) (8 bufferd) gadal s
(s S5l 5 53 )lell) sl 4 control

Hard ware -\
Software - Y
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Software flow control

Ol 5o Laa s UART J) Jarii J5S 585 (8 Cn bl i adl 13gd Jasiias 5( Xon/XOff ) aSady "Ll gie g
:Lea ASCII e 55 2 character on )=l ) (2 bytes) il

XON ( DCL,Ctrl +Q , ASCII17)
XOFF (DC3, Ctrl + Q , ASCII19)

Ju (,J}d\ Ol ULl Lealaily 13 saa KU o 68 Ladind dad) 33 5380 UART 3 buffer J)3_S1a <l Lala |
Cllad) Jls ) Gy 5500l LAY (OFF ) ON (RTS Jisad e Sy 138 5) TX s e Xoff o
DAY (on ) off o« RTS Al dysad )olSanlaa g Xon bl Jus g a2 sall (6 & ) buffer J) moss Laie

OY el I 2l 435S audy bl Claws) 8 Saill e sl s bl Q) Calisinly daudall
. TD/RD SLal e Ja 5 &l gy

Hardware flow control

O Wl ddaws JS8 T RX cobee la o o) full duplex ) half duplex W) sa ) sill ddia ye Jla ¥ o)

O MY (A siall Miall d opSla adtin g RTS/CTS lpmadl aSaty "oyl (o yay i 1) (o 8wl o) 5) Js 3

o LS il de s (e JIB) G 8 s UL Gl (8 oSaill )l @) bl b slas & (characters) o oleY)
llay a3 sall G5 (RTS)J! bas Jady 4ild bl Jla ) (& i saeSll ey Lanie (Xon / Xoff) Js¥) Al
Ju )b i smaaSll oy Waie 5 CTS haddl ol jlsall ) Capdall Jardy capany 43l ULl 2DUEWY 45 SI3 8 Mg
DTEJ (e S ¥ 8 oS5 CTS oY) d Gl CTS Jus ¥ 438 llull M s e a3 gall (1S 131 5 il
Gilaill e Joant Aaleal) s3a Jaall (udis oldll RTS ) dary DTEJ N DCEJ! (3 JuasY) 2ie s DCE

P

(25<))) DCEJ ¢+ Request to send data (RTS) bt Juu j) Gl DTEJ) a 583 -
. Ready to clear to send data (CTS) <ttadl Jlu ¥ axius 45L DCEJ) cusa- ¥
. DCEJs DTEJ ¢ Ul bl e 3l laration CTSJ s RTS) (e "S- ¥

(20 )dsal 8 agul) cillabadall A o JalSl a2 sall 5 53 el 0 handshaking 4sdbaal) JsS g5 5 o)

Aia ¥l jaleaall 3o B alad e 138 jéay S5 2iaV) Gaill B ) KAl Jecall el ol (8 gl Copualy

Al Ll
DTR __ |1 |12
DSE _I 2 |14
RTS E I?_I 9 | 11
CTS 4 5 6 8 10 12
(20) Jsa
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1 The computer sets DTR to indicate that it wants to make use of the modem.

2 The modem signals that it is ready and that a connection has been

established.

3 The computer requests permission to send.

4 The modem informs the computer that it is now ready to receive data from
the computer and send it through the phone wires.

5 The modem drops CTS to signal to the computer that its internal buffers
are full; the computer stops sending characters to the modem.

6 The buffers of the modem have been purged, so the computer may

continue to send data.

7 This situation is not clear; either the computer's buffers are full and it
wants to inform the modem of this, or it doesn’t have any more data to be
send to the modem. Normally, modems are configured to stop any
transmission between the computer and the modem when RTS is dropped.

8 The modem acknowledges RTS by dropping CTS.

9 RTS is again raised by the computer to re-establish data transmission.

10  The modem shows that it is ready to do its job.

11  No more data is to be sent.

12 The modem acknowledges this.

13 DTR s dropped by the computer; this causes most modems to hang up.
After hang-up, the modem acknowledges with DSR low. If the connection
breaks, the modem also drops DSR to inform the computer about it.

BPSJ! &= 43,8 Baud 25

ansl (e 33 53e A€ a5 (Bd ) I jbaia) Coyay s il e A ghial) Aial Jie yull ULl Ao jpaad (i 328 5 350l
ol ali by Ja ) e Jg) g8 5 dpmn 8l ol jalil)l Gleas Jddadlia g4 (53l Jaen Maurice Emile Baudot
254, tele typing g st Awadll ol jalill lala 3 3ea) e (baudot code ) 25 388 o35 5 bit 388 (e Adl 5
(L3 ae 55l e &) QAM , QPSK ) cosbuly 3e yall 5 LEY) 5l bl Alla yiaide ju e 55

055; Ledie 5 (2400 baud

) 58 dad il 2aa dgll Gl e g Salidhad ye angall e ds jidls LS

Likay ) 518 Clibnl) Jaraia cadll aladinly 9600baudot (i et 50 o () Jsa il 2 ST il S e cllia
250l & 19200BPS  de yuall cuilS 58 "Ly a5 4ndi g4 BPS Jlg 2l gl il JuSo (155 Sl ) 53l 2l

e aleai Al Lgads Coval 28 a2 sall (e Aa JLal 3 LAY (D de il ol ity sy Jadl) (0¥ 19200 4 s
OB A Lanai g e 55 oy il las oo Jaill AaiDle a5 ,LAY) 5 LI 5 ) Ll iy 45 DTEJ
2400 wlbxs e Ju Lal YIS 5ld BPS 4w a8 4001 ) s 2 5al) o) Jsall o SNy Led i) Jane
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4alad e sl=a 5l through Jass 43 (word = 8bit , No parity , 1bit stop bit start bit) 8nl & s (= b/s
1200bps  Ac e s Al B LAY 5, Al ol J3A 600 baud Ae e Ll 5 a3 gall 2 6835 (1920 bps) Jdaxe
oLl abadall LaaW @l il s 600bAU de s a2 sall Lelas 515 (840bPS) (o8 Alzdll ULl de jus JW(TEDL) 220

 (22) Jsa 8

Ara ganl) ALY AL
PSTN

(COM 33 ,) RS232 44,

\/ (lafe 2] RS232 8
é / k DCE 5 DTE
DTE DCE (ns2sd)

() [ /[ (m59) s é ()
RS232| 05 35l syl F %33 s
(b/s)JL ds ) (b/s)Ju ds )

(21 ) Jsad

Bbit 5 85756 0S5 Bdata word J) o) Cus "l de ) Gedty Gl o ) gl Akl e A Al bl o)
<ilS 5 Wl 8Bhit 4 dWlSl) mje B ASCIHT 8 e e daglaall cillS Gl a Sle o5 e Maldde ) culy JS 8
(U 28 (character) JS s 5 )a) cails (e (Bbit) 58 4kl (1 e 8 badout code Jie AT sluly 3 e s
p s 4dld a3 gl A i) o3 Juai Ladic 5 stop bit ) Parity bit  —ascay 8 ) gl Jie (§ g 3 UARTJ)
en coding DAl b gaaly ULl ae yiy @S day 58 g Slizaall Haed) S C)-L‘:'J Ll clibull alasiuly
s Jme Ly e o) ) 8l Janae i a5 b e QAML) FSK e laall e Jla S0 daidlall
sl agdl Sl ) sa 1385 Al 8 Jadl) Al

: character 4al<l) elly e JUa
1- (8 n1) = 1 start bit, 8 data word ,1 stop bit , No parity bit = 10 bit per byte
5 st Ao pull (585 La ind ) 5il) Mia (pa 22081
2400 b/s => 240 bytes / character per second

O Sus QAM . Jie (pae (el sl 3ale Ju g (2400b/S) Ae yudl 032 (Data Stream ) (<31 Jawall 138
3 gall (ge A JAN 3 LAY s o) Ao Jara Jaa M) (252138 5 (4 bit ) Jiw sample o S
Al JUs . 600 baud

2- (7 el) = 1start, 7 data word , 1 parity , 1 stop bit = 10 bit /sec
At 1200b/s => 120 bytes / character per second
1200b/s encoded by DPSK
. 600 baud (= 138 5(2 bits)— Jici 4 slaa JS )8 Lia
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Other Serial Communication Al (A8 aN¥lall julas
Standards

O WS &kl 5 g a5 "aaesd B yaaal clilonal bl Jlo ¥ iaay 431 Aliaiall i aall s RS-232 el jlanall
lan iy Jlu Y1 AuY 213 e Al ) s Jaas (+15 V)Spaced)s (-15 v) Mark J) o 4l ) a5 4l
JSLae Hseda A o (bl Alla st Zallall 3 gall CYana e sl 5wl s3ey il 6 aladind of ¢ Aille

A siall Jua ¥ aiid 5 A julae & eda M @l e 5 (NOiSe ) sbia gall JSLA XS 5 (cross talk)dall)
- slaa) L,’A 4dna ‘).\.Jw\ a.lh} U_al_ﬂ:uﬂ

RS-232 Jlmall dgiliial) sulaall

AL el Alial sall Caia gl aiadia (851962 ple (4 RS-232 Aududll jlaall (EIA) dedaic s o il
Lo 5 DB-25 il 5 anal 13g] il 36kl l€ 38y ) e el lilad) Jla,Y a5 Al
Jie & e il g 4oyl e Jla ¥ 2 (6 A1 julas G jead jlaal) 138 Ao &l yosdai g ) ot & jela 2an
Giy Jamy Al s DB-9 ) siall 2iall = ylay [BM A4S jb il d 5 &l | RS-424 « RS-423 ¢ RS-422 bl

dabaiall s ol Q8 dalle julas mual Cusy julaall 038 aa 5o ) el 8 (RS-232) Jliaal) 138 Cliial 5
V.24] Hulaal) Jie 48l juleal) (pe 48154 g) 4galiia 30aa Jilia 2108 30008 julaa (CCITT) Y LaiSU 4 gal)
o8 Cayiaty Gl CCITT dalsall dedaiall (& Hulaall oda S s ye V.28, X.20bis / X.21bis, 1SO2110
Ol ) Jle )Y 2l o) (X.20 bis) ol e edl Jlu )Y aiud o) (V,24)480S0al) gildial go s el
ol el Al und cilial sall 538 JS Ciiat EJA/TIA dakiias Talall s Loyl ulaall L (X.21 bis)
Jie ) dipaa Cldeal s (335 Bl (o Adlida )53 e 2a g () (S RS-232 Jlaalld 23U AN ) RS-232
debia iy Sub D-25  (pins)adial) Lalas o et baié CCITT debaie v (RJ-45 5 DB-9 5 DB-25
Midl | (RJ-45) dw e RS-232D5(SB-D 25) ¢ s dia Je RS-232C Wa () b <o 23 EIA/TIA
(DCE)J\s (DTE)J! i (o8 2l die adly o yay g CCITT Adaia Jid (10 1976 ple 7ok X.21 Jbadll )
. RS-422 jLaall lguss A Sl LY 55 LA J (+H-)zs2 lia Jza <! balance &).'d\ e Al Gl lay) ey
Jaali 38 43l 10MB/S 221 5100KB/S (3 dlle g ymn sl pas (el Jiall Jlu y¥1 V.11 e pa g diey ddiall 128

Caoall gl an il Al ) Ll Jas e Gl il Gl LS (adlaiuly a3 5al) ) (DCE)J) a5, 1000M
) = Ml e g g slaall 138 aadiy (e LulalDTEJ Uass ) clock < 533 L3 3eau s (Character

p ol ddall g pudl Graa g 0 e e 5 (e (IS ella 5 (22 )JS) B (DB-15

Voltages: +/- 0.3Vdc
Max. 100Kbps
(X.26)Unbalanced
Speeds:
Max. 10Mbps
(X.27)Balanced
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X.21 Interface

SOURCE SIGNAL PIN PIN  SIGNAL SOURCE
DESIGNATION MO, DESIGNATION
oTE Transmit (%) 2 T ) DTE
o e L e o
PGE nScalion B 5 Indication (A} DCE
DCE Signal Timing (8] §  Signal Tming {A) OCE
; Ground (GND) Comman
1 1
XD
15 15
Sub-D15 Male Sub-D15 Female
Pin |Signal abbr. DTE DCE
1 Shield - -
2 Transmit (A) Out In
3 Control (A) Out In
4 Receive (A) In Out
5 Indication (A) In Out
6 Signal Timing (A) In Out
7 Unassigned
8 Ground - -
9 Transmit (B) Out In
10 |Control (B) Out In
11 |Receive (B) In Out
12 |Indication (B) In Out
13 |Signal Timing (B) In Out
14 Unassigned
15 |Unassigned

(22) J=a

san Cligaly (1 COITT <YLt 4 2l dalaial) Jd (ga b lanal aie) 28 RS-232 jlunal) ciliual o () LS
s (X221 ) el e Jrill Jasd 51 (V.24 ) ASaSaall 5 (V.28 ) Al seS)) g 53 e Ll e lolic
V.24 Gall (23) IS JaaY Gl U S5 LS (X.20 ) el e
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V.24/RS-232 Interface

SOURCE SIGNAL PN SIGNAL SOURCE
DESIGNATION MO, DESIGNATION

: 1 Shield Common

DTE —— Saconcary Trarsmified Dala g Transmitted Data (TD) OTE
E ——————  Tranemitter Skgnal Eleman Timing 3 Received Data (RD) OCE
DCE Secondary Received Data 4 RequestioSend (RTS) ——— DITE
DCE ——————  Flecaiver Sigral Element Timing 6 ClearioSend (GTS) oCE
OTE Local Loogback (LL) &  Data Set Ready (DSA) DCE
OTE Seconcary Reques: lu_Sel:d 7 Signal Grouna Comman
OTE = Data Terminal Ready [DTR) g  Recaived Line Signal Detector (DGD) DCE
OTE Remata Loopoack (Al g < VELTAGE —
DCE Ring Indicalor (A} 0 - VOLTAGE _
DTEDCE Data Signal Rate Selacior 41 Unassigned -
DTE — Ext. Transmil Signal Element Timing 1= Secondary Received Line Signal Detecler —— DCE
DCE Tast Mada 15 Secondary Clear to Send — DO

V.24/RS-232E ALT A Connector
SOURCE SIGNAL FIN SIGMAL SOURCE
DESIGNATION WO, DESIGNATION
- 1 Shield Comman
0TE ———————————  Sacondary Transmitted Data 5 Transmitted Data (0} nTE
DCE —————————  Transmitter Sigral Elament Timng 3 Racaivad Data lﬂbl OCE
DCE Seconcary Racelved Data 4  Requesl i SendRasdy for Raceiving (ATS) —— DTE
DCE ————  Receiver Signal Element Timing 5 Chear %o Sand (CTS) DCE
OTE Local Lonpback (LL) &  DCE Ready (DSR) DCE
DTE —  Secondary Faguest 10 Sand 7 SI-Q!\N Ground Cermaron
DTE CTE Ready (DTR) g8 Received Line Signal Detsctor (DCD) DCE
DTE — Remoie Loopback (ALY Signal Cuality Datector 9 {Reservad for Testing) _
DCE Ring Indicator (R) 10 (Reserved for Testng) _
OTE/DCE == Dala Signal Riate Selector 11 Unassigned _
DTE —— Tranamit Sigral Elemant Timing 42 Secondary Raceived Ling Signal e DCE
DCE Test Mode 13 Secondary Clear lo Send ———————  DCE
Mo Connection
Ul
(23) Jsal

RS-422 jlaall

il UL Jl ) alaid YA o3 b Jumial) (ge G Alle & a5 lilaal cililyl) Jlas ) 2ie
JSUie ey s ill 18 5 (Balanced Differential Signal ) s (Differential Data Transmission)
a2 5 Ju ¥ (e W Bla gall (0 5 ) padion Cus Common mode noise bl laill <l ¢lia gl

EIA 4adaic & jaal cuudl ey ¢ RS-232 Ll @LJ&A e H¥) (520 1 g el guaall (e deliall b da g
ddle & Jls, Glassas G bzl (038 5 RS-4855 RS-422 Jlaall 52 Mlaaa "Lladid "1 jlea 51 ") jlaal
sl dia b ardiee jlaall 138 5 (4000ft) dilsel s 100KDIt/SEC o) Josi S 3 Aoy RS-232 lmall (e

LG AS LA siSle Cilaulal

RS-485 lsall

DB- Jie il 5l 2liall (1o dalida 1 63 2insy RS-422 jliaall sk g8 5 EIA dedaic &l lacal (e a1 jlas 5
1200m ) i d8lisal 3 32 (10 3 (NOdES ) all (o 5S) 2ae 2 AT RS-422 40y 459 \DB-37

30



8okl S e ae RTU ¢! b )l JsS (multi-point communication) <ilSuil (aaia s 5 (4000ft)

e shata 8
Ssiall Jual il ylaa oany cilial sal 45 5l G U Jsaal)
Specifications for RS232, RS423, RS422, and RS485

Specifications RS232 RS423 RS422 RS485
Mode of Operation Single-Ended Single-Ended Difierential Differential
Allowed no. of Tx and Rx 1Tx,1Rx 1Tx,10 Rx 1 Tx, 10 Rx 32 Tx, 32 Rx
Maximum cable length 50 Feet 4000 Feet 4000 Feet 4000 Feet
Maximum data rate 20 kbps 100 kbps / 10 mbps ] 100 kbps /10 mbps | 100 kbps /10 mbps
Minimum driver output range 5V to 215V 3.6V 2V +1.5V
Maximum driver output range +25V =6V =6V =6V
Tx load impedance (Ohms) 3k Tk >=450 100 54
Rx input sensitivity 3V +200mV +200mV £200mY
Rx input voltage range =15V =12V =7V -TV o +12V
Maximum Rx input resistance 3k Tk 4k min 4Kk min >=12k
(Ohms)

RS-232J 4l I 5 S¥Lail julas

e RS-422 (a high-speed system similar to RS-232 but with differential signaling)

e RS-423 (a high-speed system similar to RS-422 but with unbalanced signaling)

e RS-449 (a functional and mechanical interface that used RS-422 and RS-423 signals - it
never caught on like RS-232 and was withdrawn by the EIA)

e RS-485 (a descendant of RS-422 that can be used as a bus in multidrop configurations)

e MIL-STD-188 (a system like RS-232 but with better impedance and rise time control)

e EIA-530 (a high-speed system using RS-422 or RS-423 electrical properties in an EIA-232
pinout configuration, thus combining the best of both; supersedes RS-449)

o EIA/TIA-561 8 Position Non-Synchronous Interface Between Data Terminal Equipment
and Data Circuit Terminating Equipment Employing Serial Binary Data Interchange

o EIA/TIA-562 Electrical Characteristics for an Unbalanced Digital Interface (low-voltage
version of EIA/TIA-232)

e TIA-574 (standardizes the 9-pin D-subminiature connector pinout for use with EIA-232
electrical signalling, as originated on the IBM PC/AT)

e SpaceWire (high-speed serial system designed for use on board spacecraft).

CISCO & sishy palds ISy cl€al) g CYLai¥l al e Y Aerdionall I i) 3l (g Gany G (24) JSA
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http://en.wikipedia.org/wiki/RS-485
http://en.wikipedia.org/wiki/MIL-STD-188
http://en.wikipedia.org/wiki/EIA-530
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Serial Cable Connectors—Network Ends

| — R
‘lg}’\—\if:‘__i':':'———'::d/ @ rl ) EIATIA-232 male
——

¥ ) V.35 male

_.T—q—— e

‘—J DODD xt:: @ 00 ) = @ 0000000000 (4

[LJ\DDE)D 000000 ; D:' JjL ] EIA/TIA-232 female %é ij éD(DQC'fQA«E:O@ 0 ) V.35 female
h#t: ) 000BDEAAN. (A /

m(:’—]:_ e 1 o1 _,F,=‘,— }
e/ L maie @"\;_ o ] ) EIATIA-449 male
= -

.—._rr——__

I( \eoeoDODODO0DDDDOD0D — [
GJu@-D-D-D-D-D-DGHDﬁDQDDSIMJ""l |9} ) EIA/TIA-449 female

)

=

) EIA-613 HSSI male

(24 ) J
RS-232 i) el Jall & (A gil Juad 3 aadied Al culiydail)

Al JaeY) (e il e guzay ) Joad 28 AL gla lilal g Akl 5 &y il Jls ) el Jaad) cilillaie <ilS 1)
138 axsius Al clidaill e aaed) a5 i) LAl & 6 38 el el e il Jud 5 ol 28Kl Jale )
-l i)l Jie ca¥LaiVl 5 jeal alaxal Configuration J) ) Management  J) bdead Jud 53 (e & 3l

S g SIS VLAY B jeal (e naall paall g MUX Gl RTUJ- ple d) s ) — ¥l -cilag gl
Jl dee 5oyl sy aias (com ) Gk e Alaall daulay ay ) RS-232 53 1 e pasiis &l VSATJ
J b Ji(Terminal Emulator ) 4 yhll slSlaall zal 0 aladiuly 53 3¢a¥ 03¢d 2 530 configuration
Sk o ol Telnetd) e Jas )l aladiuls gPTTY el sl windows Jeiill sUay 3alall HyperTerminal
sale (console)d! (e RS-232 55 2dia el 38 o3a YL 3 jeal alana g &I (Cmd) el s¥) o da
O Lt RTU ) e slae oy jl dardinall o Ao sll 028 (518 300 5eSI) da slaiall Y Lall 8 el (g m adl 13g]
JuS g A5 (25 ) JSall 8 il JISEY) Jaay | deliall sda e 25 AN PLC G by PLCJ) s RTUJ
. #islV ;8 CONSOLE PORT (! siall 4yl 2iia s CONSOLE CABLE i)l daa

Console cable L.
A (light blue, RJ-45-t0-DB-9)
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Router

Console Port S
Conneclor (RJ-45)
RJ-45
Roll-over
Cable

10
Card
RJ-45 to DB-25 Adapter
Console Cabling
Console Port RJ-45
Connector

Rollover RJ-45 to DB-9 Computer
Cable Adapter
(25) J&)

et B Jusll 5l sy Management Cable Uhal cens (35138 dae pll JuS Loy ) Lol (08 (26) JSa)) W
(27 ) JS&) LaY DB-9 I RJ-45 (1 Jisa Adapter aladiul (e 1Y Ua g RJ-45 ddady Ula)
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Use this cable to configure a Cisco router thru the

Console port at the router.

DB-9 |RJ-45| Dir
Receive Data |2 3 fp—
Transmit Data |3 b — 1 &8
. : Data Terminal
: f - | BOTTOM:
- = Ground (use as : 5 —_—
9 pin D-SUB shield) FROMT: Eﬁi
female connector 1T B
at the computer Ground (use as s 8 pin RJ45 (8P8C)
. E— male connector
sh|eld) at the Cisco router cable
Data Set Ready |6 2 e
Request to Send |7 8 —
Clearto Send |8 1 e
(26) Jsal)
RATS
DSR
DCD
D TXD
TXD FXD
GND GND
DTR
CTS

RJ-45

(27 ) Jsa
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Hyper Terminal silaal) gali y aladdiu)

& MUX. sl ishy Mie ci¥lail Jlea ae (27 ) 830 A Layout 41 Jay 5l dalss cpasall 5 Aaa sl JuS Jay 53
U5 DB-25 ) ( DB-9 83k ) el dpalad I il Sially (5 AV 4gadl 1y 535 Console port () silliis
... (Management PC ) =i sl (Local Craft Terminal (LCT) )« sbadll (any 4 ladic (b s

START

: & adi s Windows Jasiall aUas ~iss o

ALL PROGRAMS

\Va
AcCCcessories

Communication

Hyper Terminal
Gl mll Ay Jad (5 5l a5l g ALl g Jams ) g AUl 528U et o5 Lelalats ol Aipual) Al jgls 8

(28) JSa Lelalad Jumd¥) 5 s pll a1l Ciliaal ga ypanil (5 A0 338 jelai 385 (27500

Default Telnet Program?

“We recommend that vou make HyperT erminal pour default telnet
! program. Do you want to do this?

[ Don't ask me this question again

es ] [ Mo

Location Information

Befare vou can make any phone or modemn connections,
Windows needs the following information about wour curment
location.

What country/region are you in now?
v
What area code [or city code] are pou in now?

If you need to specify a camer code, what iz it?

If wou dial a number to access an outzide line, what iz it?

The phone spstem at this location uses:

(*) Tone dialing () Pulse dialing

[ OF. l [ Caticel

(28) Jsal
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Lol gl R dan )l Lead JA35 g 5 (29) JSEN b 53801 elas 5

Connection Description

Enter a name and choaze an icon for the connectian:

M ame:

| ok

(29) sl

3L 3 edas 3l LA ey il Sleadl s Alacall duda (s Jas 1 & jla dan Lo 5 53800 a3 jglas Y]
A8 d allay 38 4 (e i) 8 Al Uigd (Dial up network) <iils 48 58 a5 ad ge sae oy day HlI (S 134
. (30) Jal aay LAJ\@BAAMJ,}G@)H\ sda (SI Cailel)

Connect To

A ——
=
=-

Enter detailz far the phaone number that you want ta dial:

Countryregior; | Irag [964] w |

Area code; 27800

Fhone number: | |

Connect using: | Conexant HDA D330 MDC Y. 92 M »

Conesant HDA D330 MDC YW 32 Moder
COrA
TCPAP [wWinzock]

(30) sl

G613 (Y) COM ) sl e by s Ua g ) gill Mia e Jay 1 6 Jiadi Livie dagiall g le spd SISV 43, ylall
Ly (31) JS& LY (Port Sittings ) () sl 2t al sa das Lead 5, lgadl duna pall dgal gl jeldat oy )l
Loy e 5A) dnla ge e dda gy pe danlal) il 13 Ly (338 oy )l dsion & il 5 (32 ) JSal 386 el
L3 e 5l eda Gisalall o) e e ) Gia ) S (5) (i adse e 5 PLC lea e Dl Jui

L (31) JSal JaaY e glaall) 5L and 44y yla oda 5 4l dulal
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COM5 Properties

Puart Settingz |

Bite per second: | LI

Data bits: | & v |
Parity: |None v |

Stop bits: |1 v
Flow control: |Hardware v |

[ Rezstore Defaults ]

[ ak. H Cancel H Apply ]

(31 ) sl

\/

PLC w3t o lashas 815 and

Hyper Terminal ol el

(32) sl
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= ee - HyperTerminal
File Edit Wiew Call Transfer Help

Connected 00:00:04 Auko deteck Auto detect LI

(33) Jidl

LS Jlealldas jll 338l jelas s SDH MUX. Jlea Ua Lual Sia cpame YL Jlea e daalall by 6l W)
7l &) 88 et 5 Sl 2Ly 44 5% (Configuration Menu ) Dbead) gl &l 8 Led g | (34) JS&) &
5 PEN I PPt NENENTE LA A G PR B0 FRS RSN PEN

“# edxc - HyperTerminal E”’i”‘s__q
File Edit %iew Cal Transfer Help

e-DHC === Controller Menu === 17:57:17 89/17/2013
Serial Humber : BBB528 Device Hame : e-DKC

Hardware VYersion: C Start Time : 17:39:05 09/17/2013
Software VYersion: Y1.11.081 86/27/2011 Connect Port: SUPY_PORT

[DISPLAY] [SETUP]

L -> System Config Displavy 5 => System Config Setup

[ -> SDH/SONET Display -> SDH/SOMET Setup

H

J -> PDH Display K -> PDH Setup

P -> Map Display G -> Map Setup

() —> Alarm Queue % M -> Alarm Setup

I -> System Information L -> File Transfer

T —> System Log Y > Store/Retrieve Backup Config
M -> Unit Registration

[LOG] [MISC]

F -> Log Off Y -> Alarm Cut Off

0 -> Log On 7/ —> Reset

U -> Choose a Trib Unit A -> Clear Alarm Queue
W -> Return to Default

>>SPACE bar to refresh or enter a command ===>

Connected 02:51:10 WT100] 57600 8-MN-1 CAPsS

(34) s
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1-Introduction to Serial Communication —
2- Serial Communications
3- The RS-232 standard
4- What is Serial communication?
5- Networking Devices
6- Serial Cables
7- Serial Port Communication Service
8- The Secrets of Flow Control in Serial Communication
9- WANSs and Routers

10- T1/E1 High-Speed WAN Interface Card for Cisco 1861Router

11- CSU/DSU Non-Integrated vs. Router-Integrated
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) itcn-doe-die-router-general

I F_21 - Wikipedia, the free encyclopedia

o w_=1

I The ¥_21 Interface a Tutorial

I Asynchronous communication - Wikipedia, the Free encyclopedia

£ what is R5-232C - & Word Definition From the Webopedia Computer Dickionary
£ wWhat is R5232 and Serial Communications _ Talkech

&£ what is CsuU_DsU (Channel Service Lnit_Data Service Unik) - Definition From wWhatls, com
£ | Universal asynchronous receiver_transmitker - Wikipedia, the Fres encyclopedia

# | Understanding the 1-Port T1 CSU_DSU WAl Inkerface Card (WIC-1D5U-T1) - Cisco Syskems
# | Serial port - Wikipedia, the Fres encyclopedia

# | Serial Communication Using RS-232

# | Serial Communication Owverview - Developer Zone - Mational Instruments

# | Serial and UART Tutorial

2 R5-232 - wikipedia, the fres encyclopedia

£ | R5232C serial communicakions standard nokes

#£ |R5232 Tukorial on Data Interface and cables

£ | R5232 Floww control and handshaking

#2 | Parity bit - wikipedia, the fres encyclopedia

# | Interfacing The Serial _ R5-232 Pork

# | File Dce-debe PRG - Wikimedia Commons

£ | Dsu_CsU Definition From PC Magazine Encyclopedia

£ | Decibel - Wikipedia, the free encyclopedia

£ | dBrm - Wikipedia, the free encyclopedia

£ Datashest T1 CsU_DSU ASE Model 307-112 SEU 015805 Park Mumber 3510964
# | Data terminal equipment - wWikipedia, the free encyclopedia

# | Data circuit-terminating equipment - wWikipedia, the free encyclopedia
£ | Csu_DsU - wWikipedia, the free encyclopedia
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