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Serial Peripheral Interface
SPI
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* SPI - Overview

8 bit synchronous shift register used to communicate
externally

Most often used to communicate with peripherals
e displays, sensors, converters

Can be used for inter-processor communication

 Two modes of operation
 Master —responsible for providing the clock
e Slave —receives clock from the master
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* SPI Overview

Master

LATCH

SHIFT
REGISTER

SPI CLOCK GENERATOR

MISO

MOSI

SCK

MISO — Master:IN or Slave:OUT

MOSI — Master:OUT or Slave:IN

EE 4980 — MES

Slave

LATCH

SHIFT
REGISTER

SPI CLOCK GENERATOR

SCK — SPI CLK

SS_— Slave Select Bar

MISO

MOsSI

SCK
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* SPl Operation

Master Slave

LATCH LATCH
MISO MISO

SHIFT SHIFT

REGISTER MOSI MOSI REGISTER
SCK SCK
X 0
Ss Ss
SPI CLOCK GENERATOR SPI CLOCK GENERATOR

EE 4980 — MES

Latch = Shift Register in both master and slave
Master generates 8 clocks =2 shifts both registers (swaps content)
Shift Register = Latch in both master and slave
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* SPl Operation

* Configure 1 device as master { W
e Configure 1 or more devices as| ™
slaves =3 s

Load values into register(s)
Pull SSbar low on the desired slave device

Initiate transfer by writing to the data register
 The master will generate the appropriate clocks

If interrupts are enabled — an interrupt will be generated
on completion

EE 4980 — MES 6
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* SPl Operation

EE 4980 — MES

e 2 options for clock polarity {

RRRRRRRR

* CPOL =0 -2 rising edge triggered
* CPOL =1 - falling edge triggered

e 2 options for clock phase
 CPHA =0 - leading edge triggered
* CPHA =1 - trailing edge triggered
DORD=1
e 2 options on transfer direction
* DORD =0 - MSB transferred first

DORD=0

e DORD =1 - LSB transferred first

Msb

DORD =1

DORD =0

Lsb

SHIFT
REGISTER

MISO

! DORD=0

| DORD=1

MOSI
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* SPl Operation

* CPHA=0
SPI Transfer Format with CPHA =0
[ SCK (CPOL =0)
mode 0
' i SCK (CPOL = 1)
Captured in register | mode 2

= \
on leading clock edge —
SAMPLE | | | I |
| MOSIMISO

[ CHANGE 0 | AW i W \ S ki A W Y
\ H -
MOSI PIN A A A H H HoLH
CHANGEO /T \/H \/ T\ 1\ ey .
. rld ISG plN Ill" "Il Il" -I'IHI'l J'Hll' .l'll ll'l\. n'l}_.'l'\. n'lll_{'u .|'II Y _.Hq, ,l'l

Values active on pins
as soon as SShbhar
goes low

MSE first (DORD = 0) MSB Bit & Bit Bit 4 Bit3 Bit 2 Bit 1 L5B
LSB first (DORD = 1) LSB Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit & M5B

New values placed on

pins on trailing clock edge
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* SPl Operation

* CPHA=1

SPI Transfer Format with CPHA =1

[ SCK (CPOL =0)
mode 1

Captured in register SCK (CPOL =1)

it —————mode 3
on trailing clock edge \
[ SAMPLE | I I I I
| MOSIMISO
[ CHANGE 0 L W S S W A E W B
MOSI PIN \ - Ia H Il
CHANGE O _|."r \":'_| ."II "-'_("l AW
| MISO PIN \_2r / '

Values active on pins
on fIrSt CIOCk edge MSB first (D2RD = 0) MSB Bit & [ 5 Bit 4 Bit 3 Bit 2 Bit 1 LS8
4

L58 first (OAD = 1) LsB Bit 1 Bi\2 Bit 3 Bit Bit & Bit & MSH

New values placed on

pins on leading clock edge
EE 4980 — MES 9 © tj



* SPl Operation

* Multiple Slave Configuration

SPI Master
AVR

SS
SCK
MOSI
MISO
PKO
PK1

PKk

+5v Slave 0 Slave 1 Slave k
Shift shin Shitt
r registor } rogisior ( regsler
MOS| SCK MISO S8 MOS!I SCK MISO §§ MOSI SCK MISO S8
b4 R A A |
l : i
L Y Y

Figure 14.7 m Single-master and multiple-slave device connection (method 1)
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* SPl Operation

* Multiple Slave — Extended Shift Configuration

SPI Master
(AVR)

SS
SCK
MOSI
MISO

K

+Sv

Slave 0

Slave 1

Slave k

Shir
regsior

MOSI SCK MISO

§S

Shilt
regesher

MOSI SCK M SO §S

Shint

regester }

MOSI SCK MISO SS

]

L

1]

Figure 14.8 m Single-master and multiple-slave device connection (method 2)

EE 4980 — MES
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* SPI Implementation

EE 4980 — MES

Separate RX/TX registers
Separate RX/TX buffers 1T

State Machine
Clock divider
Control register

Status register

|, Receive Stete Machine
=2

P Set UCOE

- Set UCHREIFG

Receane Buffer UCxRXBUF

+

Receive Shift Regeier

UCLISTEN UCMST

UC*!SE- uUCraIT

LCxE0MI

Bit Clock Generaior
UCxBRx

16

[

Prescale fDivider

UCCKPH UCCKPL

Chock Directon,

UCxCLK

Phase and Polanty

UCSSELx
WA 00
ACLK o1
SMCLK 10 |erowe T
SMCLE 1
*—

UCMSB UCTBIT

*

[=> Transmit Shift Register

UCXSIMO
o

+

Tranamit Buffer UCxTXBUF

Tranamit State Machine

—

UCMODEx UCSTEM
2

UCxSTE

Tranamit Enabile
Conirol

>

Set UCFE

b Set UCTXIFG

Figure 23-1. eUSCI Block Diagram — SPI Mode



e SP| - Master Mode

* Receive/Transmit initiated by writing to TX buffer

e Data is moved to the TX shift register as soon as it is
empty — UCTXIFG flag set — transfer is NOT complete

* Transfer is controlled by the state machine

 When complete RX data moved to the RX buffer —
UCRXIFG flag is set — transfer is complete

Master UCxSIMO - SIMO Slave
Receive Buffer Transmit Buffer .
UCKRXBUF UCKXTXBUF SPI Receive Buffer
Px.x > STE
UCXSTE 4 S8
Port.x
UCx
. : : e : SOMI SOMI . .
Receive Shift Register —‘ L1  Transmit Shift Register <7} Data Shift Register (DSR)
UCxCLK > SCLK
MSP432 USCI Common SPI

Figure 23-2. eUSCI Master and External Slave (UCSTEM = 0)
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e SP| - Slave Mode

e External clock controls the transfer

e Data is moved to the TX shift register as soon as it is
empty — UCTXIFG flag set — transfer is NOT complete

 When complete, RX data moved to the RX buffer —

UCRXIFG flag is set

 UCOE flag is set if the RX buffer has not been read prior

to a new completed transfer

Slave

Master SIMO UCXSIMO
-
. Transmit Buffer Receive Buffer
SPI Receive Buffer UCXTXBUF UCXRXBUF
Px.x > UCXSTE
35
4l
STE < Bt
UCx
SOMI SOMI

L{ Data Shift Register DSR

r 3

Transmit Shift Register

Receive Shift Register

SCLK
Common SPI

Y

UCxCLK

MSP432 USCI

Figure 23-3. eUSCI Slave and External Master

EE 4980 — MES
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Two Wire Interface
TWI

12C

EE 4980 — MES 15 © tj



* TWI - Overview

e 8 bit synchronous shift register used to communicate
externally

* 9 bit total communication packet
e uni-directional

Most often used to communicate with peripherals
e displays, sensors, converters

e Supports multiple masters and multiple slaves

4 modes of operation
Master Receive
Master Transmit
Slave Receive
Slave Transmit

EE 4980 — MES 16 © tj



* TWI Overview

* Open drain configuration
e outputs only pull down
* pull up resistors or current sources pull up

CC

Device 1 Device 2 Device 3 | ........ | Devican A1 R2

SDA - -

SCL - =

EE 4980 — MES 17 © tj



* TWI Timing

e SDA —dataline
e SCL-clock line

* Data must be valid during the entire positive clock cycle

time

SDA

SCL

EE 4980 — MES

Data Stable Data Stable
Data Change

18

Note: data changes occur during SCL low




* TWI Timing

e Special timing requirements for

start transmission

stop transmission

repeated start transition
master does not relinquish the bus in this mode

S
I
==

STOP

REPEATED START

START

STOP

© tj
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* TWI Timing

 Addressing

e [ndicate which slave to transmit to or receive from by first
transmitting the “address” of the desired device

e Often this value is hardwired via external pins on the slave device
e 7 bits for each address

Address Packet Format

Addr MSE Addr LSB K

SDA | / (\ \ : >< /'/ /'/ / |
SCL \;/_1\_/:—55 ﬂ;\_/:\_

START

EE 4980 — MES 20 © tj



* TWI Timing

 R/W bit indicates a read or write operation is to follow
 Readis active high

* ACK

 The master drives the data bus from start through the R/W bit and
then releases the bus

* The slave then pulls down the bus in the last clock cycle to indicate
a completed transmission

Address Packet Format

Addr MSE Addr LSB K

w N/

START

EE 4980 — MES 21 © tj



* TWI Timing

e ACK-cont’'d
* |If the master fails to see the slave pull down the bus in the 9t clock
cycle (NACK)
* Transmission failed
* Some sort of error action is required

Address Packet Format

Addr MSE AddrLSE  RW ACK

SDA / (\ \ : >< / / /

START

EE 4980 — MES 22 © tj



* TWI Timing

Data packet

After getting an ACK on the address — data can be sent

8 bits of data
1 bit for a data ACK

This can be repeated many times

Data Packet Format

Data MSEB

It

Data LB

ACK

Aggregate 4,
SDA !

[ X

.

SOA from %,
Transmitter

N

/

i

X
/

SDA from

Receiver __ /

SCL from
Mastor

SLA+AMW

EE 4980 — MES

7
[Data Byt
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STORP, AEPEATED
STAHT or Next
Crata Byte



* TWI Implementation

EE 4980 — MES

UCA1D UCGCEN

!

Addrass Mask
L Bl DOMAS K

Orwm Address | Own Address | Own Address
UCBx12COAD | UCBxI200A1 | UCBX2C0A2

Cravn Address
UCBxI2C0A3

F Y

Separate RX/TX registers o

Separate RX/TX buffers
State Machine

Clock divider

Control register

Status register

] LGS DA

¥

| Receive Buffer UCBxRXBUF

12C State Machine

4{ Byte Counter UCBxBCNT |

Transmit Buffer UCBxTXEBUF

¥

IP—I/ Transmit Shift Regisier

|
| -
s

"] Clock Low
UCSLA10 SYS05C — gmeoun generstr
L UoxsCL
Bit Clock Generator
UCxBRx
16
UCMST
‘If_‘:- PrescalenDnidar

™ externally provided dock on the eUSCI_B SPI clock input pin
* maot the real implemen tation {ransistor not located in eUSC1_B moduls)

Figure 24-1, eUSCI_B Block Diagram — PC Maode

24
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 TWI Addressing Modes

1 7 IR : R : AN

] Slave Address RW | ACK Data ACK Data ACK | P

Figure 24-5. I’°C Module 7-Bit Addressing Format

|1 7 I 8 g 8 RN
S| Slave Address 1st byte RW | ACK | Slave Address 2nd byte | ACK Data ACK | P

Figure 24-6. 1°C Module 10-Bit Addressing Format

(7M1 [ 181 17— 1| 1 8% 1 1]

] Slave Address R/W | ACK Data |ACK | S Slave Address R/W | ACK Data ACK | P
L‘ 1 "|‘| Any "J L' 1 "J‘ Any Number—*|
Mumber

Figure 24-7. I°C Module Addressing Format With Repeated START Condition
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 TWI Operating Modes

EE 4980 — MES

Reaception of own [ SLAR

address and

transmission of data F Y

bytas

DATA A DATA

Ii pata |[A|P

UCTR =1 (Transmittar)
UCSTTIFG=1
UCTXIFG =1
UCBxTXBUF discarded

Bus stalled (SCL held low)
until data availabla

Wite data to UCBxTXBUF

Rapaatad start-

confinue as

slave ransmitter

Rapaatad start-

continue as
slave raceiver

mastar and

addrassad as slave ~

—_———n

Arbitration lost as |

7

I"-,

I"-.

"‘-

[ Y

Write data to UCBxTXBUF |

UCALIFG = 1
UCMST =0
UCTR = 1 (Transmitter)
UCSTTIFG = 1
UCTXIFG =1

UCSTPIFG = 1

DATA

I|5| SLAR

UCTR = 1 (Transmittar)

UCBxTXBUF discarded

DATA

Figure 24-9. I’C Slave Transmitter Mode

26

|I|5| SLAW

UCTR = 0 (Receiver)
UCSTTIFG =1
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 TWI Operating Modes

EE 4980 — MES

Recaption of own |5 SLAW A| DATA |4 DATA 4| DaTA |A | PorS |
addressanddata L 7L 000 1T ] mmeaa -
bytas All ara A 'y A A A
acknowledged 'y |
UCRXIFG =1 |
SeT B —
IFG =1 |
- Bus stallad
UCSTRIFG = 0 (SCL held low |
if UCBxRXBUF not read Refer to:
| “Slave Transmitter
Timing Diagram
|Ruad data from LICBxRXBUF |
v
Y
Last byte is not DATA & | Pors |
acknowladged ||
r A A
UCTXNACK =1 UCTHENACK =0
Bus not stalled even if
L J UCBxRXBUF not read
Recaption of the Gen Call | 4
genaml call
address A A
UCTR = CIG[RH-:HVH']
UCSTTIFG =1
UCSTRIFG=0
UCGC =1
Arbitration lost as e T
mastar and wm
addressed as slave TTTTRT
UCALIFG=
UCMST =0
UCTR =0 (Receiver)
UCSTTIFG =1
(UCGLC = 1 if genaral call)
UCTXIFG =0
UCSTPIFG =0

Figure 24-10. I°C Slave Receiver Mode
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* TWI Operating Mode

EE 4980 — MES

S o Sl

Taineami 5561 0n 0 &
Sl el 17V A"l

E

INBOOT RS A 5 e
Wil @ MEenate] 5T

il

Mot ackrowindge
menivad &t slave

ks

Mot ackrowindon

e e] e @ dlata

e

yrindration o Im

Slare i 5 o

chta byt

yriodrarion o aired
ket e a5 Sl

5| sLaw A paTa | DWTA L
¥ - T
LY
IS TR=1 | Traramisan WCTHXETT=0
Z) UCTHETT=1
‘-.\ UCTaFG=1
LCTHIFG=1
IUCEN THEUF discanded |
Bus, seailind (SO Feid o]
urdl data anaiiaiia
Witina data o UCBATXBUF
WCTHETT=0
LT AC KIF G=1
ILCE THEUF disramiad
WCTRETE=1
Y r 3
[l I I

LCT XETR=0

1} UCTR=1 {Transmiser]
ZJUCTXETT=A

1) UCT R0 iRimcaibinr]
ZJUCTXETT=A

1) UCTR=1 (Transmiter|

—-—= |ZjucTHETT=A
5

E::: UCTHIRG

.

=1
UCESTHEUF discarded

r _——

Jdes

— = == |} UCTR=0 ool
A ZJUCTXSETT=

[} I [Tiles ST oYL

UCETTIF G=1
PUCEC=1 I geinrad cal |

ILEEC | aonddinise &5 San L oond v

LML RO

UCELT XBUF
L S
i TR TS i COTIniLES.
==

Figure 24-12. PC Master Transmitter Mode
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* TWI Operating Moc

EE 4980 — MES

Saorad Sl
ECapI om &
S0 TN mibor

Pboon? Trares e S Saed
Wit @ mpenated sart
condbion

Mot ackrowladn
o] 2SS 5 v
@i s

Agbdtraidon s N
sl addmss or
data byl

Asbiradon sl and
i s 2 dated

29

r

AR |A. DA, |I B
\ T'_I — & k.
1} UCTR = 0 [Facolr] |l..l<:ms1'r=-:|| |ucm:r—a 1| J:-T.!':".-'I'=“=1| l..c'rxs'rP:-:I
ZJUCTRSTT =1

TJUCTR = 1 {Trareamisen
ZJUCTXSTT =1

'y T TS S0 o0 e,

LG TRIFG = 1

ILESC] Cooniinicees: e Slane Trraneamni Sair

Figure 24-13. FC Master Receiver Mode
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e TWI Multi-Master Arbitration

* First master that attempts to transmit a 1 when the
other transmits a O — loses arbitration and shuts off

Bus Line
SCL

Data From
Device 1

Data From
Device 2

Bus Line
SDA

EE 4980 — MES

AYAVAVAVAVAVS

Device 1 Lost Arbitration
»~ and Switches Off

30
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Universal Synchronous/Asynchronous
Receiver/Transmitter

USART

EE 4980 — MES 31 © tj



* UART/USART

 Serial receiver / transmitter
e Asynchronous and Synchronous versions

e Asynchronous
e 2 pininterface
* RxD — receive data pin
e TxD — transmit data pin
* Clock recovery system
* Synchronous
e 3 pin interface
* RxD - receive data pin
e TxD — transmit data pin
e Xck—Clock—-PD4

EE 4980 — MES 32

© tj



* UART Frame

e 1 start bit

5, 6,7, 8, or9 data bits — typically LSB first
* none, even, or odd - parity bit

1 or 2 stop bits,

Overflow, Framing, Parity — error detection

EE 4980 — MES

I FRAME I

(IDLE) \St/ 0 X 1 X 2 X 3 X 4 X[a] X [S]X[T]X[EI]X[P] /5p1 [Sp2]\ (St/IDLE)

Bits inside brackets are optional

St Start bit, always low.

(n) Data bits (0 to 8).

P Parity bit. Can be odd or even.
Sp Stop bit, always high.

IDLE No transfers on the communication line (RxDn or TxDn). An IDLE line must be
high.

33
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* UART Synchronous mode operation

* Master creates clock signal

e Xck max is typically Clk /4 for timing purposes

system

* Master and Slave
* Transmit on one clock edge
e Receive (latch data) on the opposite clock edge

ACK

om0 X Y X Y

Sample

EE 4980 — MES 34 © tj



 UART Asynchronous mode operation

* Transmit is unchanged
Xck is disabled

e No Master or Slave

Must establish an agreed BAUD rate
* Max BAUD rate is typically Clkg ./16
e Limited by HW — clock selection options
* Fixed in SW
 Start at known BAUD rate and agree to go faster/slower

e Receiver circuitry includes:

* Clock recovery block
* Data recovery block

EE 4980 — MES 35 © tj



 UART Asynchronous mode operation

* Clock and Data recovery
* Internal clock at 16x BAUD rate
e Sample RxD signal with internal clock
e Detect Start bit falling edge
* Sample RxD after 8,9,10 internal clocks
* Majority determines bit value

e Assuming a valid start — all further bits sampled at multiples of
16 clocks

RxD F\ START /W
o) 11kl 1111

(U2X = 0)

EE 4980 — MES 36 © tj



 UART Multi-processor mode

* Multiple processors sharing the same USART signals

e Use the last bit in the data (e.g. bit 9 when using 8 bit
data) to indicate an address or data value is in the frame

 If it is an address and it is your address, collect
subsequent data frames

* If it is not your address, ignore subsequent data frames

RxD F\ START /W
SAERETERNEN

(U2X = 0)

EE 4980 — MES 37 © tj



e UART Error detection

* Parity
* Create an error if parity is wrong

 Overflow

* Create an error if new data is ready to be sampled and the last
data has not been read from the buffer yet

* Double buffering is common
* Frame error

» Stop bit not detected when expected
* |dle not detected when expected

EE 4980 — MES 38 © tj



* UART Common BAUD rates

Frame Length

BAUD Bit Width start,8bit data, Data Rate

Rate parity, 1 stop

(us) (us) (Bits/s) (Bytes/s)

4800 208.33 2291.67 3,491 436

9600 104.17 1145.83 6,982 873
19200 52.08 572.92 13,964 1,745
38400 26.04 286.46 27,927 3,491
57600 17.36 190.97 41,891 5,236
115200 8.68 95.49 83,782 10,473

EE 4980 — MES
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e MSP432 UART
Implementation

* Clock Selector

* Prescaler /baud rate
generator

e RX/TX buffers
 RX//TX state
machines

* Error detector

* Automatic baud rate
detection

EE 4980 — MES

40

UCRYEIEM—| Erey Flage |—WUCRNERR
UCMODEx UCSPE  UCDORM Ea UCPE
UGN ERK IEm—] —
}2 T —mUCFE
. |—mucoE
Facare Stake Machmne W Sed Flags
pl set mIFE [ Sel UCRNIFG
_ | I Sat UCERK
- Set UCADDRAUCIDLE
UCIRRNPL
UCIRRXFLx

UCIRRXFE
Facaive Buffer UCACRNEUF UCIREN B

I>—|_'.'-1- Reotive Shift Rogitler
u:*{'\u ...C-*.I\"{ uUCMsSE ...:?BIT

UCABEN
n

Receive Baud-Rate Ganerainr
UCDBRx
?16

0—*:‘:\- Transml Shift Fagister I

= Presss aler Dividker

Moduiatar

UCERFx UCERSx UODE1E

UCPEN UCPAR UCMSEBE USEIT
] y

UCATRD

| Transms Bulffer UCAxTXBUF |

Tansmil State Machine e Sed UCTXIFG

2
UCMODEx UCSPBE

Figure 22-1. eUSCI_Ax Block Diagram — UART Mode (UCSYNC = 0)
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* MSP432 UART Implementation

* Required bits
 start
* Data 0-7
* Stop
* Optional bits
e data bit 8
» address bit (7 bit mode)
e parity bit

« 2"d stop bit

—_— Mark
_|5T DO cee D6 | D7 |AD [PA | sP I sP
- — —— Space

sp |
S
L [2nd Stop Bit, UCSPB = 1]

[Parity Bit, UCPEN = 1]
[Address Bit, UCMODEXx = 10]

Figure 22-2. Character Format
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* MSP432 UART Implementation

EE 4980 — MES

e |dle

* Used when more than 2 devices share the signal paths
* Blocks of data separated by at least 10 sequential 1’s after a

UCAxTXD
UCAxRXD

UCAxTXD
UCAxRXD

stop
* The first block of data following an idle time is an address
) Blocks of .
__________-———-“" characters "“-———-_____________
[ I ]
) " /

I B D B O A | D |
S — + $ -4
| T T

| = |dle perods of 10 bits or more

| UCAXTXD or UCAXRXD [

| Expanded L

I

I

I

| —

| |

—ISTl Address EZEu Data | sp |s7| Data I
I\ ; N |

First character in block is Character within block Character within block
address:, and ilfolllows an
Idle period of 10 bits or more Idie period fewer than 10 bits

Line Microprocessor Format

Figure 22-3. Idle-Line Format
42
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* MSP432 UART Implementation

* Address Bit Microprocessor Format
* Used when more than 2 devices share the signal paths
* The first block of data after a start contains an extra bit to

EE 4980 — MES

indicate it is an address

~ Blocks of —
[____-——--“"'_ chat|'acters ""‘--——--____l
Y
UCAXTXD - d -
veaxo L1 L1 I?I_II_ITI I 1L Ijh
I T Idle periods of no significance -
| UCAxTXD, UCAXRXD
| Expanded |______
|
I
I
|
| 1
pepuxD —|ST Address |1 |sP|sT Data of sp |sT Data | o| sP
First character within block AD bit is 0 for T
is an address, AD bitis 1 data within block Idle time is of no significance

Figure 22-4. Address-Bit Multiprocessor Format
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* MSP432 UART Implementation

e Automatic baud rate detection
* Break -> delimiter -> sync pulses
e Baud rate is calculated based on the sync pulses

e Max = 1MBaud
e Min — normal mode = 244 Baud

* Min —low frequency mode = 15Baud

Break Delimiter Synch

“ ln.Ll >_|1 l.l
| T | |

- |

Figure 22-5. Auto Baud-Rate Detection — Break/Synch Sequence

EE 4980 — MES 44
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* MSP432 UART Implementation

e Receive Error Detection

Table 22-1. Receive Error Conditions

Error Condition Error Flag Description
Eramina error UCEE A framing emor occurs when a low stop bit is detected. When two stop bits are used, both
J stop bits are checked for framing error. When a framing error is detected, the UCFE bit is set.
A parity error is a mismatch between the number of 1s in a character and the value of the
Farity error UCPE parity bit. When an address bit is included in the character, it is included in the parity
calculation. When a parity error is detected, the UCPE bit is set.
Recei UCOE An overrun error occurs when a character is loaded into UCAxRXBUF before the prior
ecelve overrun character has been read. When an overrun occurs, the UCOE bit is set.
When not using automatic baud-rate detection, a break is detected when all data, parity, and
Break condition UCBRK stop bits are low. When a break condition is detected, the UCBRK bit is set. A break condition

can also set the interrupt flag UCRXIFG if the break interrupt enable UCBRKIE bit is set.

EE 4980 — MES
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