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TODO : BIEILFAS
#=#1E] ARIMEZRS232 !

http://www.camiresearch.com/Data_Com Basics/RS232 standard.html#anchor1155404

1.1. RS232EH+4«

RS232 , MiER(IFE R , B0,

ERAE , UART,

RERE25H , [ERE T EIRAIHREY. BRIRE B2,
EERARS232MY A= M EH#EzEModemFIEREF T,

1.2. RS2325| Bl FhE

RS232#%00 , =S IS ETLASD S

« 9%t=9 pins
EnsFERNMEXFHHIRS232

« 25%t=25 pins
BalRLH | A2 NE

Hrehfy (981 ) RS232IZRENES |, XAIDH ¢
« 20 (Male) : W, ATLUBARIBIMIE—i%

1.1. 20899%tRIRS 232800

« 80 (Female ) : wEHFl , BIRANRIBED

! http://www.crifan.com/summary_embedded_peripherals_rs232
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1.2. BOY95HRIRS 2320

1.3. RS2325| ORI FRFALIRE

HAMYE | R E FEEIOSHHIRS 23 2603 I EAARIBIIS Y.
= 1.1. 9%HA9RS 2325 | MY mS E X FNThEE

RS2325|{iwS SIHBMRE SIHE 2R ESEanR
1 DCD Data Carrier Detect <—-

2 RXD Receive Data <—-

3 TXD Transmit Data —>

4 DTR Data Terminal Ready |—->

5 GND System GRounD —

6 DSR Data Set Ready <—-

7 RTS Request to Send —>

8 CTS Clear to Send <—-

9 RI Ring Indicator <—-

SFROH3 MRS, BRaT
1.3.

20/995HHIRS 2321 EOENX
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MHFAOMBOMNNAIXER , E—B 7T :
B SIHERTR , TheE , FmaE  LIRADHSANMNERS

1.4. 95tRS232{=MOMAOFBORNE X HRIRX R

Male - DTE - CPU Female - DCE - Modem
CD
RS232 - noch lange nicht vergessen RC\_’
Xmit
DTR

B NG~

Die Bennenung der Pins gilt fur DIBSE Seite

o CTS Dieser Stecker hangt am
Das hier ist der Stecker auf der RTS Kabel zum Modem (...)
Rickseite des Computers! DSR
Recv  Der Computer empfangt
Xmit Der Computer sendet
Der Computer sagt Das Modem antwortet (oder sagt?)
Data Terminal Ready (bin bereit) Data Set Ready (bin auch bereit)
Request to send (ich méchte senden) Clear to send (ok, geht)

Carrier detect (Trager auf der Leitung)
Ring!!! (rrrrrr...)

1.4. RS2328 | BIgYiEi%

IEEERT , WPRS2321=0 , —MAOMEH , MREAINE , ERSNAYE EEER AT LAERT
BEHE , AT EEIEEE | (UNERRERRISIH , BIRsSCHEHEER T .

BRAE

FEEES (BFY ) | ERERSMEE , RER

« S|fI3==TxD==&X&iE

* 5|H)2==RxD==1Z41E

+ S|EI5==GND==§Z}th

SNERA7
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1.5. 958 ARS23 21O =15 |

PC-R5232 (DB-9 female)
FIN 3 { Tx[)

PINZ (FxDy
PIM & (GND) B

FLAXRH R , RIEEEEXIMNAY3,2, 5= 5 [FIBPET
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1.6. RS232/YDCEFIDTERI3LEIE T

A e DCE

1.5. RS232/Yi iz mliY

TODO : &35

_[#852] RTS/CTS , DTR/DSREIXE] 2

[238)] HARTHNY AREE OER BRI Handshake (RTS/CTSZE) *

1.5.1. RTS/CTSHIDTR/DSRZ[ERIXTLL
FeHIHR TR A —ERI1E
« DTR - Data Terminal Ready

« DSR - Data Set Ready

« RTS — Request To Send

2 http://www.crifan.com/summary_rts_cts_vs_dtr_dsr/
http://www.crifan.com/order_rs232_rts__cts_flow_control_of_the_specific_process__mechanism/
http://www.crifan.com/hart_handshake_rts_cts/
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e CTS - Clear To Send

FUBRAIEth—L2iA -

« DCE : Data Communication Equipment , EJLATRAES : HUEHIARS
Eean | i+ B

« DTE : Data Terminal Equipment , EJLATRAES : HUEAGEEIS
RSN, HIREERE | tLanEASIEEzEEModem
RTS/CTSFIDTR/DSR , FBRY4IEES |2 ;

X DTR/DSRFIRTS/CTSHLF (ixB5—REMBM—EEHS M (ZARBRTS/CTS , BEAR
DTR/DSR ) KL= H ) RORER :

=28 .
B=RxE -

%ﬁggﬂjmﬂ’mm/as , (BRIRITHHRTS/CTSAY#IE |, BIRCHIER , BARIERTS/CTSE AR
i}lbg-'f IS

-> MIRRkK : EMERNERT ( TIFEIUTRY ) f%Emodem ZEIRYEIT,

-> AETFUFANENTAImodem , TEBINES , BAEHRE , BEEROHIEEE  BERNRNEARERIE
HiE  BARERZIE  AtMEZSECRALN (B2 Lr ) SRR

->  BEER, (HRTATHERANFNFERTAIMmodemZERJETAY ) RTS/CTS |, ERHAKIR
A RS ([ERAELHINERN , @ WTHHEAFRETHY ) Fs

-> B, WFERREWN T AIR N ER KR

HEN ( LERIEA ) <-> (FFARREEMRE LAY ) 80
PRI NERIRSRE

DCE <-> DTE

IEE&E |, S BURUAE -

HERIXTT <-> BRI

L4k, BRI

2MA <-> 5B

lid:

AFTERIXHUEEIBH

AIRERTS (Request To Send ) , 7= @ iERAIX ( BUEEIXITT )
LERT

- [EEBERT , 2UEERKDS | BRCAIRHR , BIAZEbusyfPIRE , [ :
o BRIEBXRMAICTS ( Clear To Send ) :

« FFNIEAR | AEHAEEWRRD
Bk ( REEBAZAIRNRERIRTS ) |, RRALUEZEUE T

Clearz®=’ROK , &% , BB , ERRBHANSHNERT , RRAALIREESIET
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o > RIXEA , A LIEERRIEHMIESBT |, B LARESHE | MRKEINEEE T

* (BRITARRIRTR | A TITRVRE | Rlbusy , ELAITERME DXRIXRIEGETE | LU ERRXIR
EEARAVEE

o BIAMBTFE | AEIRBXNMAICTS , FRESIT , FARIMB(REEREHISIE
o > HUBREEA, WK, SEHSNICTS , B3 ($URIESEB , IUETBCF LT  B5ES
HIRT , W5 ) CTSHIESEBEIGBENMAICTS , TRaILUSSHIET , REATERIEEIEAB
DTR/DSR , &2 FAFMEE 75k
BD , BUBERIEFIES T, SoERETAFIBAIERS , XAHZEAFEZIDTR/DSR

AR ERTSERRERIXEUEAB |, MBIRECTSRRALURREIE | BAAKEEIESB | ARFFIREELE
BREEIREB T

NERE !

R -
o ABJRTS<->BHIRTS
o ARYCTS<->BHICTS
XIRZAT :
« A—REITEHPC
« B—AREFEEPC EA—modemif
XIRRY , ARRIEEIRLABATHITISIER ¢
1. AIREARIRTS : RREREUESB ;
2. ARGARICTS :
« MRANCTSEMHIRE T | BBiAABIRE 7 BRICTS
o FBEILUEZHUET
« AEREEIEAB T
« NRARCTSIRIKIRE | BRiRBABIRBEIREBHICTS
* RBEBIEH FbusyltHPRZS
- EBILET , BEIREBMICTS
o WRTAZBEEIZIARICTS , BIIRET | AHeRIZEURAB

SFEeIERNR , BEERADBINSEOEEEE |, Y18 EXIRAY5 IRV :
« ABJRTS , CTS , 9oBI#EBEIRTS , CTS
« AB9Tx , Rx , 2 54ZBAIRXFOTX

BaixdFDTR/DSRAVIEAR :
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HIERIRR AT, B ATIBRNER. XAHEZAZ , BT iEERY , DTR/DSR

RTS/CTSRURI=HISAEANT

SNSRAFOB , ( HhARImager , ELXEGEIE , BENNANRRIRE )  ARBEREHIESSB | 34
FRRB{ARIRTS/CTSYE BB A= RN BIRIE |

AR RIXERABINE | ASEERTS(Request To Send)3IHIBRR , REARBE "BENRAX"
TRESIEIRIRERIB |,

RRAEERSENXINAIREBICTSS M , BERICTSE ( HIEREBELZM T BEXIEST
8T, PAEIRE T CTS(Clear To Send) , RIFECHESRIFEZEIET) , 72HIEFFRKIXEIE.

HEEETREEGNERS (data character ) ZH] , FEEENINMPICTSERER
WMEREY , AEWEEMITNAIETE |

ERRIMCTSTR ( HIIEREBBPAKRETIERR . & BAEMERIEREZEIET |, ILUSCTSIRE
ATTE) . BBABABER AR AIEETE.

MNF ERCTS—EERER T | Al —ERIEHIESB , 2 TREMIERETZE | BIERTSIRENT
W, FEEEERIETT.

XHEBNENMIBIERIXTE , FARTSHICTSRIZHEIERMmATZIE.

XHULAAE | MANEIERRILLE |, RRIGS | BRTLURFEZRANR IR RERIAE |
ATIB , BT , ABREEURAB , MBS TAEYEE , EANREME
1. AR, BEIS

FESTABRRBCTSIREBGN , RnEAEHE (IDREBIERX )

2. BiRIEECER , RERLITARIFY , BERSIT Y (CTSER)
BYI TR P HRIGERZRIEIE , EE—MNESHTE | XEXRE , EXRIER , SEASIE
IREREETE
HRRLLIT ARSI D |, BCTSIRERLR | RnKIRRERLF

f;ééFAﬁBiﬂWE?ﬁ—E’fﬁiﬂUCTSxEéﬁﬁﬂ  RIZFR , sANEIEBARRI SR  AARFRAIE
gt

RESTEBERFT |, BIBCTSIRENER , FESIFT | ATLURIEEURABT |, BIREIT
A ST

MIALLRI RS NZICTSEBRAYT | MATLUREEEE T |, BIERIENT |, LA ST,

3. gﬁ%ﬁ&éﬁgBE’ﬂ%—/P?—*ﬁ%ﬁEZﬁﬁ  MEEERORENT  IRE | BEEREHIE  RAR
BETHRN , ARIC— M FTREER (FEST—MMESBEBIIA ) | KiX68
EREZAEPEERIE—F , ZRUCTSESEX
REW , MRENT |, TLAREIREEIE |, BT DR

SNERCTSTRY , BABHIGIRIA T |, tLAIEF® T |, BAE—T |, ZHEHILRAELEE | SR
KT, ATRBERELI DER T,

REAM—EMRUCTSEEICTSERL , BAXEEE , BA—EEN , HRLITRS , BRI DI,
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4. FECTS—EBERRIBR T , ARIEEIE TG , {BRTSIRENT

FTERAERE TR T | MBRTRERTRRTSIRENTR | RBIERIETH T .

LS EE—AHEBRIRE | RS NREREE

1.
2.

ASBIRERTSHL | TREREIES

BIEMEI TRTSAL , iEEEHCERCEERT !

<listitem>NFRERYF | MIRECTSHLRFARLIRIEEIRATBT ; </listitem>
<listitem>YNRIREERYF | BB ESAMETELRERISES | WINEFHT |, RREIRBENE. F
5 BERECTSAHL , ILAREEIRI k. </listitem>

ARIICTSHLT | BFFRKRIEETEEB.

AFRIZ—REUREBZRT , #4ER FEANELE , BIRSENCTSER L, NRARL , HEFT
SIERREL , BURIEEE.

?TEﬁﬁﬁ%ﬁE%‘BEE?‘EEET  IEIRENRTSH0 | FREIERIETT . BEMASBEESER
&7 .

1.6. RS232Ry=E]

1.7. RS232f9AS R

+15V Space

LSB MSB
Start 1 1 0 1 0 0 1 0 Stop

w | | |

Start [ | b0 bl b2 b3 b4 b5 b6 b7 Stop

L

Idle Idle

Time

Y

Mark

-15V

RS-232 - A standard defining the signals between two devices, defining the signal names, their
purpose, voltage levels, connectors and pinouts. This is a specific interface standard that allows
for equipment interoperability. While two pieces of hardware may have UARTs, you don't know
that they'll connect without damage, or communicate properly unless you know they have the
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same pinout and voltage standards, or include a converter or specially wired cable specific to the
interconnection of these two specificl devices. To avoid the need for special converters or cables,
the manufacturers may choose to follow the RS-232 standard. You know, then, that a standard
RS-232 cable will connect the two. However, neither the UART, nor the RS-232 standard define
what is sent on the TX and RX lines. Generally, when people use RS-232, they use a simple 8 bit
NRZ encoding with one start bit and one stop bit. Most equipment today manufactured uses
this encoding, but there's no requirement to do so. You can find older equipment that includes
parity bits, or uses 7 or 9 bits. The UART can be configured to support these various protocols
on its TX and RX lines. UARTs do not typically interface directly with RS-232. You will need to
convert the output of the UART to the +/-12V standard that RS-232 requires. A complete RS-232
interface will typically involve both a UART and an RS-232 level converter. Further, the RS-232
standard includes the definition of several other signalling pins besides TX and RX, which you
may need to use depending on the equipment you need to connect to. These will also need to
be level converted, and your UART may, or may not, support these signals. If it does not you
will have to control them with your software/firmware directly. So while a UART may help you
implement an RS-232 interface, it is not an RS-232 interface itself.
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2.1. RS232F#1RS485Z [aIg9%TEE,
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2.2. RS232F1UARTZ @I LE

HSLRS232FUARTAR— VRS , RBKAIRY. TEHMFEMHERS232FIUARTRIX A,
AARASHEZHIERT , EHEUARTHIRS232;EE—iEl: , AEEIERNEEANEE

UART==Universal Asynchronous Receiver Transmitter
UART , iBA , 18092 : EeTLIBCEM S MARIMY
B0 , UARTRUERIHZRZbit , iIXLEbitREZRTLAERMRS232, RS422, RSA8SEEUBINNN,

The UART (universal asynchronous receiver transmitter) is the heart of the serial hardware. It is a
chip or part of a chip with the purpose to convert between parallel data and serial data. RS-232
UARTSs also typically add the necessary start/stop and parity bits when transmitting, and decode
this information when receiving.

A UART typically operates entirely on computer logic voltage. Its serial data input/output voltage
is the computer logic voltage, not the serial line voltage. They leave the actual line interface to
a particular line driver / receiver. This line driver / receiver does not necessarily need to be an
RS-232 line driver / receiver, but could e.g. also be an RS-422 differential driver / receiver. This,
and the fact that baud rate, parity, number of stop bits, number of data bits are programmable
is the reason why UARTs are called universal. The distinction between UART and line driver /
receiver blurs if they are both placed in the same chip. Such chips are typically also sold under
the label "UART'. UARTSs are called asynchronous, because they don't use a special clock signal
to synchronize with the the remote side. Instead, they use the start/stop bits to identify the data
bits in the serial stream. Thanks to the UART the rest of the hardware, as well as the software
application can deal with normal bytes to hold the communication data. It is the job of the
UART to chop a byte into a series of serial bits when sending, and to assemble series of bits
into a byte when receiving. UARTs typically contain eight bit wide receiver and transmission
buffers. Of which not all bits might be used if e.g. a 7 bit transmission is used. Received serial
data is provided in parallel in the receiver buffer, to-be-send data is written in parallel to the
transmission buffer. Depending on the UART the buffers might just have a depth of one byte, or
a few bytes (in the range of 15 or 16 bytes). The less deep the buffers are, the more precise the
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communication with the CPU needs to be. E.g. if the receiver buffer just has a depth of one byte,
and the data is not fetched fast enough, the next received data can overwrite the previously
received data in the buffer, and the previously received data is lost.

Because of the fact that the timing on the serial interface is important, UARTs are typically
connected to a baud rate generator, either an internal one in the UART chip, or an external one.
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2.1. RS232FfIUART ZHIRIEURR AR

Line
Driver/Receiver

RS232 Interface Interface Logic

Baud Rate
Generator

2.3. RS232FNTTLAYYIEL

TODO : BIELFAS
(=39 TTLAIRS232 [AlEEmdty,

TTL (Transistor Transistor Logic) is not a protocol. It's an older technology for digital logic, but
the name is often used to refer to the 5 V supply voltage, often incorrectly referring to what
should be called UART.

TTL mean Transistor-Transistor-Logic and has its level for logical zero near 0V and for logical one
near 5V. Often any 5V logic is called TTL, although most circuits nowadays are built as CMOS.
Today there are also many circuits that work at 3.3V, which is no longer TTL.

2.4. RS232#[1IRS485, RS4227|a]gI¥ILL

7+ 2.2. RS232,RS422,RS423,RS485 2 [aIRI¥TIEL

RS232 RS422 RS423 RS485
Differential no yes no yes
Max number of|1 1 1 32
drivers
Max number of|1 10 10 32
receivers
Modes of|half duplex, full/half duplex half duplex half duplex
operation duplex
Network point-to-point multidrop multidrop multidrop
topology
Max distance|15m 1200 m 1200 m 1200 m
(acc. standard)
Max speed at 12|20 kbs 10 Mbs 100 kbs 35 Mbs
m

! http://www.crifan.com/summary_ttl_vs_rs232/
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RS232 RS422 RS423 RS485
Max speed at|(1 kbs) 100 kbs 1 kbs 100 kbs
1200 m
Max slew rate 30 V/us n/a adjustable n/a
Receiver input|3~7 kQ >4 kQ >4 kQ >12 kQ
resistance
Driver load|3~7 kQ 100 Q >450 Q 54 Q)
impedance
Receiver input|+3V +200 mV +200 mV +200 mV
sensitivity
Receiver input| £15V 10V 12V -7~12V
range
Max driver output| +25 V 6V 6V -7~12V
voltage
Min driver output|+5V 20V 36V 15V
voltage (with
load)

2.5. RS232F1SPI, I2CHYNILL

ﬁfx)\iﬁﬁﬁiﬁ , TTEHRESASEZSEOIRARAR TR |, FESSBEXURERNED |, E—ikld
8.

ATLA , bt AEE ERXILE > r— T , RS232F0SPI , I2CEHEORIX A,

SPI (Serial Peripheral Interface) is another very simple serial protocol. A master sends a clock
signal, and upon each clock pulse it shifts one bit out to the slave, and one bit in, coming from
the slave. Signal names are therefore SCK for clock, MOSI for Master Out Slave In, and MISO
for Master In Slave Out. By using SS (Slave Select) signals the master can control more than
1 slave on the bus. There are two ways to connect multiple slave devices to one master, one
is mentioned above i.e. using slave select, and other is daisy chaining, it uses less hardware
pins(select lines), but software gets complicated.

I2C (Inter-Integrated Circuit, pronounced "I squared C") is also a synchronous protocol, and it's
the first we see which has some "intelligence" in it; the other ones dumbly shifted bits in and
out, and that was that. I2C uses only 2 wires, one for the clock (SCL) and one for the data (SDA).
That means that master and slave send data over the same wire, again controlled by the master
who creates the clock signal. I2C doesn't use separate Slave Selects to select a particular device,
but has addressing. The first byte sent by the master holds a 7 bit address (so that you can use
127 devices on the bus) and a read/write bit, indicating whether the next byte(s) will also come
from the master of should come from the slave. After each byte receiver must send a "0" to
acknowledge the reception of the byte, which the master latches with a 9th clock pulse. If the
master wants to write a byte the same process repeats: the master puts bit after bit on the bus
and each time gives a clock pulse to signal that the data is ready to be read. If the master wants
to receive data it only generates the clock pulses. The slave has to take care that the next bit
is ready when the clock pulse is given. This protocol is patented by NXP(formerly Phillips), to
save licensing cost, Atmel using the word TWI(2-wire interface) which exactly same as 12C, so
any AVR device will not have I12C but it will have TWI. Two or more signals on the same wire may
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cause conflicts, and you would have a problem if one device sends a "1" while the other sends
a "0". Therefore the bus is wired-OR'd: two resistors pull the bus to a high level, and the devices
only send low levels. If they want to send a high level they simply release the bus.
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