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Fundamentals and Terminology

Serial communication link - singleline
connection, data sent one bit at atime

clock - establisnes rate of data transfer
bit rate - bits per second

bit cell - time to transmit asingle bit
BAUD rate - bits per second

NRZ line code - transmit value for entire bhit
cell
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Fundamentals and Terminology (cont)

ASCII - American Standard Code for Information Interchanae

ASCII CHARACTER SET (7-Bit Code)

MS
Dig.
LS 0 1 2 3 4 5 6 7
Dig.

0 NUL DLE SP 0 @ P ' p

1 SOH DC1 1 T A Q a q

2 STX DC2 " 2 B R b - r
3 ETX DC3 # 3 C S c s -

4 EOT DC4 $ 4 D T d t

5 ENQ NAK % 5 E U e u

6 -ACK SYN & 6 F \") f "

7 BEL ETB ! 7 G w g W

8 BS CAN { 8 H X h X

9 HT . EM } 9 | Y. i y

A LF SUB * : J Z i 4

B vT ESC + ; K [ k {

C - FF FS . < L \ I |

D CR GS - = M ] m }

E SO RS | . > N A n —~

F St us / ? O - 0 - DEL
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Fundamentals and Terminology (cont)

 Parity bit - used to detect asingle error
— odd parity: odd number of onesin character
— even parity: even number of ones in character

o Simplex: transmit or recelve data, not
simultaneously

serial ile |5;T |nesE ASCT character code LEE F:qurﬂphﬂs |

= s
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Multiple Seria Interface

e Two SCI channels and one SPI channel

hlultiple Serial Interface (WIS
RxDO |-a— o—
Seria Commudcation —
Interface 0 (SCI0) o
TeD0|——w= a e
RxDI l——o| % -
Setial Commumication (=]
Intetface 1 (SCI1) o
TxDip—@| & n  [—
3] oz
MISO/SIS0 |- .:‘? "l
MOSIMONI f——f- g -
Serid Periphera E
Intetface 0 (SPIO A
SCK —- z -
a
CHIET (- -
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Serial

Communications Interface (SCI)
~Transmitter

MODULE BAL - % T P O i ; '
O == BAUD DIVIDER 16 g SCIDATA REGISTERS
e Y <L
. € * 11-BIT TRANSMIT SHIFT REGISTER &
|M '—'E:IH|8|7|6I5|4|3|2|1!0|L| - ——— TXD
SR r 4
) : 5 r A A A A A v
S D B o : LOOP TO
: ‘ : =) CONTROL. [ 7 REGEIVER
: : : 3 = =<|- ,§ X
PE ™1 PARITY R % ' t_
BT | GENERATION & Al E =t _ LOOP.
T 2l E ' § Z | xxx

| TRANSMITTER CONTROL

| T

e | TC . | ‘
SCI]NTE.RRUPTREQUEST <—C_ B ~

SCIIN'I‘VI‘-Z{RRUP’I‘.R.EQUESTrd—(T:_—.'—H TDRE ‘J 1L TE | sBK I

\ el R |

' Figure 10.8 The SCI transmltter (Flgure used with' pcrmrssmn of Mo-
torola, Incorporated)
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Serial Communications Interface (SCI)
Receiver

INTERNAL BUS

_ SBR12-SBRC ' . 1. SCI DA”_I‘A REGISTER
: AN

MODULE =
CLOcK —> | BAUD DIVIDER _T___+ & _ g
' S . % 11-BIT RECEIVE SHIFT REGISTER 5
' | cwoovery ——>—>1H]s]7[s]s[+]s]2]1]o]1]
XD *| RECOVERY >—» H[8|7|6]|5]|4|3[2[1]0]L
FROM TXD PIN LOOP. | 1 ' &
OR TRANSMITTER " CONTROL . /@ 1
’ RE . =
_ _ 1 LA — _ : < 2y ¥ :
LOOPS _ RAF Y Y Y ~ R
RSRC — M : ' ' NF
: . | WAKE - IR - ' :
“I/:AKEUP E
LT P AGIC -
PE > PARITY [ ¢
PT 3| CHECKING | _
T ' -l IDLE | S
SCI INTERRUPT REQUEST :
: —  ILIE o Y

: . . . RDRF
- SCIINTERRUPT REQUEST‘—C o ; OR e

Figure 10.9 The SCI receiver. (Flgure used with -permission of Mo-
torola, Incorporated )
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Serial Communications Interface (SCI)
Reqgisters

Baud Rate Control Registers
Control Registers 1, 2
Status Registers 1, 2

Data Registers High/Low

8888
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Desired BE Divisor for BE Divisor for
3CI Baud Rate MI= 40 WMH=z MhI=250 MH=
110 2273 4545
300 333 1667
600 417 333
1200 208 417
2400 104 208
4200 52 104
2400 26 52
14400 17 35
19200 13 26
38400 - 13

Register: 3CI Baud Rate Control Register (3C0BDHAC1IEDH) Address $00C04500CE

|BTST || BSFL || BRLD || SERI1Z ||SEIR11 || SERILO || SERD || SERS |

Reset: 0 1] 1] 1] n 1] 1] 1]

Eegister: 3CI Baud Rate Control REegster (3C0BDLAZC1IEBDL) Address $00C14$00C9

7 § 5 4 3 2 i 0
| SERT || SERE || SERS || SER4 || SERS || SER2 || SEBRI || SEERD |
Reset 0 0 0 0 0 1 0 0

Revised: Aug 1, 2003
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SCI Control Registers 1, 2

Register: 3CT Control register 1 (BCOCR1BCICRID) Address: $00C245000C 4
7 f 5 4 3 2 1 1]
LOOPS VAJILIS || RERC I ViAKE ILT FE FT
Feset: 0O 1] ] ] 1] 1] ] 1]
Register: 3CI Control register 2 (BCOCRZMBCICRE Address: $00C3500CE
7 ] A 4 3 2 1 1]
TIE TCIE EIE ILIE TE EE RWI SEE
Reset: 0 0 1] 1] 0 0 1] I}

Revised: Aug 1, 2003
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SCI Status Registers 1,

Register: 3C1 Btatusregster 1 (IC03E1MAC1ERD Address: $00C450000
7 & 5 4 3 2 1 1]
TDRE TC RDRF IDLE OR NF FE PF

Resget: 1 1 0 0 o o 0 o
Fegister: 3C1 Statusregister 2 (SC05RIMAC1 SR Address $00C5F00CD
& 5 4 3 2 1 0
0 0 o 0 0 o RAF
Feget: 0 1] 0 0 1] 1] 0 1]

Revised: Aug 1, 2003
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SCI Data Registers High/L ow

Regster: 3CI D dta Register High (SCODRHAECIDRH) Address: $00CE400CE
7. i 5 4 3 4 1 0
RE TE o o o 0 o 0
Reset: - - 1] 1] 1] 0 1] 1]
Register: 3CT D ata Register Low (SC0DRLACIDRL) Address $00C7400CF
7 i 5 4 3 4 1 0
RIT? R&TE RT3 R4T4 R3T3 RZT2 EIT1 ROTO
Reset: - - - - - - - -
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SCI Programming

Tratialize ACT

Tratam it Character

set Baud rate

Y

aet data format

Y

corfigure 3CxCR]
and wCxUR2 for
desited 3CT param eters

Y

Eecetve Character

poll BCTx

Atatus Regster |

Y

2R >

VE

Y

wtite to A0 data
tegster High (ACxDERH)
atid Low (3CzDRL)

'

poll BCTx

Atatus Regster |

Y

%R 1>

Tes

cleat the TORE flag

Y

tead from SCIx data
tegster High (ACxDRH)
atid Low (ACxDRL)

Y

retarn from
subt outine (RT3

Y

tetuty from
qube qutine (RT3

teturn from
skt outing (RTS)

neviseu. AUy 14, £UVUO
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Example

EX] Write a subroutine to initialize the SCI.
Assumethe MCLK = 8 MHz and the datarate is
9600 BAUD.

e Configure SC1BDL, BDH

o Configure SC1CR1

o Configure SC1CR2

e Clear the TDRE flag in SC1SR1 - two step process.
— Read SC1SR1
— Writeto SC1DR

Revised: Aug 1, 2003
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Example (cont)

SC1BDH, SC1BDL:
SC1BDH = $00
SC1BDL = $34

SCI1CR1:
M=0, (1 start, 1 stop,
8 data bits)

SC1CR2:
TE=1

Register: 3CT Baud R ate Control Register (SCOBDHASC 1 BDH)

Address $O0COS00CE

1 ]

5
| ETST || ESFL || ERLD || SER12 ||SEIR11 || SERIO

|| SERO || SER2 |

Feszet: 0

1]

0

0

1]

0

0 1]

Fegister: 3CI Baud Rate Control Regster (2COEDLAEC1IBDL)

Address: $00C 140000

7

A

4

3

2

1 1]

| SERT7 || SBRs || SERS || SER4 || SBR3 || SBRZ

|| SBFR1 || SEBRD |

Reset 0 0 0 0 0 1 0 0
Regster: 3CI Cormtrol register 1 (SCO0CED Address: $00C2
7 & 5 4 3 2 1 0
|LDOPS || WOMMS || RERC || I || WAKE || ILT || FE || PT |

Reset: 0 n] ] ] n] n] ] n]
Register: 3CI Control regster 2 (3COCRIGECICRY) Address: $00C23/$00CE
7 & 5 4 5 2 1 0
| TIE || TCIE || RIE || ILIE || TE || RE || BRI || SEKE |

Reset 0 0 0 0 0 0 0 0
Register: 3C1 Statusregister | (SC0SR1/EC1SR1) Address $00C480000
4 3 2 1 0
|TDRE || TC ||RDRF || IDLE || OR || HF || FE || PF |
Feset: 1 1 n] ] 0 ] ] 0
Fegister: SCI Data Register Low (SCODRL/SC1DEL) Address: $00CT/A00CF
7 6 5 4 3 2 | 0
| RTTT || RETS || R5TS || RATA || RiT3 || RIT2 || RITI || ROTO |

Feset: -




Example (cont)

;SCI Initialization Example
;Assume M = 8 MHz, 9600 BAUD

;define register locations and masks

SC1BDH = $00C8 ; Baud Register High location
SC1BDL = $00C9 ; Baud Register Low location
BAUD_ HI = $00 ; Baud Register High mask
BAUD LOW =$34 ; Baud Register Low mask
SC1CR1 = $00CA ; Control Register 1 location
SC1 CONT = $00 ; Control Register 1 mask
SC1CR2 = $00CB ; Control Register 2 location
SC1 MASK = $08 ; Control Register 2 mask
SC1SR1 = $00CC ; Status Register 1 location
SC1DRL = $00CF ; Data Register Low location

Revised: Aug 1, 2003
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;SCI Initialization Example
;Assume M = 8 MHz, 9600

.area sci_test(abs)
.org $4000

main::
JSR sci_init

Example (cont)

BAUD

- define name of absolute area

Revised: Aug 1, 2003
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Example (cont)

;Sci_init: initializes SCI system
;Assume M = 8 MHz, 9600 BAUD

sci_init:: LDAA
STAA
LDAA
STAA
LDAA
STAA
LDAA
STAA
LDAA
STAA
RTS

#BAUD_LOW ;set BAUD rate

SC1BDL

#BAUD _HI

SC1BDH

#SCl_CONT ;set MODE

SC1CR1

#SC1 MASK ;enable transmitter

SC1CR2

SC1SR1 ,clear TDRE bit - 2 step process

SC1DRL ;1. read SC1SR1, write SC1IDRL
;return from subsroutine

Revised: Aug 1, 2003
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+12V

ov

-12v

RS-232 Standard

Electronic Industry Association (EIA) Standard
Evolved from 1960 standard - EIA-232-D

Four aspects:
— Electrical specifications: voltage level, rise time, fall time
— Functional specifications of each signa

— Mechanical specifications. number of pins, connector shape,
connector dimension

— Procedural specifications
RS-232 voltage levels

stop idle

idle start I d@efised:—ﬁcug—lﬁz@@ﬂy
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RS-232 Standard (cont)

Ve =53WDO
u—"‘l"\-\-\ ‘_\-L-F-
|
+5WDCto +10 WD T+
o1 wioltaze doubler
— G2+
I +10 VWD Cto -10 WD W
3. i Bage mrerter .
__II_
+SWD -
400 K%
o >D o
TTL/CMIOS
copatihle +IWDC DRS-EEE
Tprats 00K
o > O
o 2
TTL/CMOS <k
Corp atih E5-232
Itparts — pats
o ’< O
SE
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