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Preface

The SCI allows full duplex, asynchronous, serial communication between the CPU and remote devices,
including other CPUs. The SCI transmitter and receiver operate independently, although they use the same
baud rate generator. The CPU monitors the status of the SCI, writes the data to be transmitted, and
processes received data.

Terminology

IRQ: Interrupt Request

LSB: Least Significant Bit

MSB: Most Significant Bit

NRZ: Non-Return-to-Zero

RZI: Return-to-Zero-Inverted

RXD: Receive Pin

SCI : Serial Communication Interface

TXD: Transmit Pin
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Section 1 Introduction

This block guide provide an overview of Serial Communication Interface (SCI) module.

Figure 1-1 is a high level block diagram of the SCI module, showing the interaction of various function
blocks

SCI Data Register
+ IDLE
RX | Data In IRQ
p-| Receive Shift Regist‘e&» Gener; IRQ
; ation RDRF/OR |
Bus CIK Receive & Wake Up Control IRQ o 5
R O
i 2
T I e
BAUD 16 Data Format Contro (NB g
Generatqr * + -
_> .
Transmit Control TDRE
! IRQ IRQ
Transmit Shift Register = Gene-
ration TC -
\
) IRQ
SCI Data Register
p» | XData Out

Figure 1-1 SCI Block Diagram

1.1 Overview

The SCI allows asynchronous serial communications with peripheral devices and other CPUs.

1.2 Features

The SCI includes these distinctive features:

* Full-duplex operation
» Standard mark/space non-return-to-zero (NRZ) format

11 @ MOTOROLA
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» 13-bit baud rate selection
* Programmable 8-bit or 9-bit data format
» Separately enabled transmitter and receiver
* Programmable transmitter output parity
* Two receiver wake up methods:
— Idle line walk-up
— Address mark walk-up
* Interrupt-driven operation with eight flags:
— Transmitter empty
— Transmission complete
— Receiver full
— Idle receiver input
— Receiver overrun
— Noise error
— Framing error
— Parity error
* Receiver framing error detection
» Hardware parity checking
» 1/16 bit-time noise detection

1.3 Modes of Operation

The SCI functions the same in normal, special, and emulation modes. It has two low power modes, wait
ant stop modes.

* Run Mode
« Wait Mode
» Stop Mode

Section 2 External Signal Description

12 @ MOTOROLA
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2.1 Overview
The SCI module has a total of 2 external pins:
2.2 Detailed Signal Descriptions

2.2.1 TXD- SCI Transmit Pin
This pin serves as transmit data output of SCI.
2.2.2 RXD-SCI Receive Pin

This pin serves as receive data input of the SCI.
Section 3 Memory Map/Register Definition

3.1 Overview
This section provides a detailed description of all memory and registers.

3.2 Module Memory Map

The memory map for the SCI module is given belowable 3-1. The Address listed for each register is
the address offset. The total address for each register is the sum of the base address for the SCI module
and the address offset for each register.

Table 3-1 Module Memory Map

Offset Use Access
$ 0 SCI Baud Rate Register High (SCIBDH) Read/Write
$1 SCI Baud Rate Register Low (SCIBDL) Read/Write
$_2 SCI Control Registerl (SCICR1) Read/Write
$ 3 SCI Control Register 2 (SCICR2) Read/Write
$ 4 SCI Status Register 1 (SCISR1)} Read
$.5 SCI Status Register 2(SCISR2) Read/Write
$ 6 SCI Data Register High (SCIDRH) Read/Write
$_7 SCI Data Register Low (SCIDRL) Read/Write

@ MOTOROLA 13
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Register Quick Reference

Register name Bit 7 6 5 4 3 2 1 Bit 0

SCIBDH sﬁi:f 0 0 0 SBR12 | SBR11 | SBR10 | SBR9 | SBRS8
Read:;

SCIBDL Write: SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBRO
Read:;

SCICR1 Write: LOOPS |SCISWAI| RSRC M WAKE ILT PE PT
Read:;

SCICR2 . TIE TCIE RIE ILIE TE RE RWU SBK
Write;

SCISR1 Re:.';ld: TDRE TC RDRF IDLE OR NF FE PF
Write;

SCISR2 Read; 0O 0 0 0 0 BRK13 | TXDIR |—~AF
Write;

SCIDRH Re‘.ad: R8 T8 0 0 0 0 0 0
Write;
Read: R7 R6 R5 R4 R3 R2 R1 RO

SCIDRL Write? T7 T6 T5 T4 T3 T2 T1 TO

I:I = Reserved or unimplemented

Figure 3-1 SCI Register Quick Reference

3.3 Register Descriptions

Addr.
offset

$0

$_1

$ 2

$_3

$ 4

$.5

$ 6

$ 7

This section consists of register descriptions in address order. Each description includes a standard register
diagram with an associated figure number. Writes to a reserved register location do not have any effect
and reads of these locations return a zero. Details of register bit and field function follow the register

diagrams, in bit order.

3.3.1 SCI Baud Rate Registers

Register address: $ 0

7 6 5 4 3 2 1 0
\I;\Q/ 0 0 0 SBR12 SBR11 SBR10 SBR9 SBR8
RESET: 0 0 0 0 0 0 0 0

[ ] =uUnimplemented or Reserved

14
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Register address: $ 1

7 6 5 4 3 2 1 0
VT/ SBR7 SBR6 SBR5 SBR4 SBR3 SBR2 SBR1 SBRO
RESET: 0 0 0 0 0 1 0 0
[ ] =Unimplemented or Reserved

Figure 3-2 SCI Baud Rate Registers (SCI BDH/L)

The SCI Baud Rate Register is used by the counter to determine the baud rate of the SCI. The formula for
calculating the baud rate is:

SCI baud rate = SCI module clock / (16 x BR),

where BR is the content of the SCI baud rate registers, bits SBR12 through SBRO. The baud rate registers
can contain a value from 1 to 8191.

Read: anytime. If only SCIBDH is written to, a read will not return the correct data until SCIBDL is written
to as well, following a write to SCIBDH.

Write: anytime

SBR12 - SBRO - SCI Baud Rate Bits
The baud rate for the SCI is determined by these 13 bits.

NOTE: The baud rate generator is disabled until the TE bit or the RE bit is set for the first
time after reset. The baud rate generator is disabled when BR = 0.
NOTE:  Writing to SCIBDH has no effect without writing to SCIBDL, since writing to

SCIBDH puts the data in a temporary location until SCIBDL is written to.

3.3.2 SCI Control Register 1

Register address: $ 2

7 6 5 4 3 2 1 0
\;RV LOOPS | SCISWAI RSRC M WAKE ILT PE PT
RESET: 0 0 0 0 0 0 0 0
[ ] =uUnimplemented or Reserved
Figure 3-3 SCI Control Register 1 (SCICR1)
Read: anytime
(M) moToroLA 15
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Write: anytime

LOOPS - Loop Select Bit

LOOPS enables loop operation. In loop operation, the RXD pin is disconnected from the SCI and the
transmitter output is internally connected to the receiver input. Both the transmitter and the receiver
must be enabled to use the loop function.

1 = Loop operation enabled

0 = Normal operation enabled

The receiver input is determined by the RSRC bit.

SCISWAI — SCI Stop in Wait Mode Bit

SCISWAI disables the SCI in wait mode.
1 = SCI disabled in wait mode
0 = SCI enabled in wait mode

RSRC — Receiver Source Bit

When LOOPS = 1, the RSRC bit determines the source for the receiver shift register input.
1 = Receiver input connected externally to transmitter
0 = Receiver input internally connected to transmitter output

Table 3-2 Loop Functions

LOOPS | RSRC Function
0 X Normal operation
1 0 Loop mode with Rx input internally connected to Tx output
1 1 Single-wire mode with Rx input connected to TXD

M — Data Format Mode Bit

MODE determines whether data characters are eight or nine bits long.
1 = One start bit, nine data bits, one stop bit
0 = One start bit, eight data bits, one stop bit

WAKE — Wakeup Condition Bit

WAKE determines which condition wakes up the SCI: a logic 1 (address mark) in the most significant
bit position of a received data character or an idle condition oRXie

1 = Address mark wakeup

0 = Idle line wakeup

ILT — Idle Line Type Bit

ILT determines when the receiver starts counting logic 1s as idle character bits. The counting begins
either after the start bit or after the stop bit. If the count begins after the start bit, then a string of logic
1s preceding the stop bit may cause false recognition of an idle character. Beginning the count after
the stop bit avoids false idle character recognition, but requires properly synchronized transmissions.
1 = Idle character bit count begins after stop bit
0 = Idle character bit count begins after start bit

16 @ MOTOROLA
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PE — Parity Enable Bit

PE enables the parity function. When enabled, the parity function inserts a parity bit in the most
significant bit position.

1 = Parity function enabled

0 = Parity function disabled

PT — Parity Type Bit
PT determines whether the SCI generates and checks for even parity or odd parity. With even parity,
an even number of 1s clears the parity bit and an odd number of 1s sets the parity bit. With odd parity,
an odd number of 1s clears the parity bit and an even number of 1s sets the parity bit.
1 = Odd parity
0 = Even parity

3.3.3 SCI Control Register 2

Register address: $ 3

7 6 5 4 3 2 1 0
VIT/ TIE TCIE RIE ILIE TE RE RwU SBK
RESET: 0 0 0 0 0 0 0 0

[ ] =Unimplemented or Reserved

Figure 3-4 SCI Control Register 2 (SCICR2)

Read: anytime
Write: anytime

TIE — Transmitter Interrupt Enable Bit

TIE enables the transmit data register empty flag, TDRE, to generate interrupt requests.
1 = TDRE interrupt requests enabled
0 = TDRE interrupt requests disabled

TCIE — Transmission Complete Interrupt Enable Bit

TCIE enables the transmission complete flag, TC, to generate interrupt requests.
1 = TC interrupt requests enabled
0 = TC interrupt requests disabled

RIE — Receiver Full Interrupt Enable Bit

RIE enables the receive data register full flag, RDRF, or the overrun flag, OR, to generate interrupt
requests.

1 = RDRF and OR interrupt requests enabled

0 = RDRF and OR interrupt requests disabled

ILIE — Idle Line Interrupt Enable Bit

@ MOTOROLA 17
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ILIE enables the idle line flag, IDLE, to generate interrupt requests.
1 = IDLE interrupt requests enabled
0 = IDLE interrupt requests disabled

TE — Transmitter Enable Bit

TE enables the SCI transmitter and configures the TXD pin as being controlled by the SCI. The TE bit
can be used to queue an idle preamble.

1 = Transmitter enabled

0 = Transmitter disabled

RE — Receiver Enable Bit

RE enables the SCI receiver.
1 = Receiver enabled
0 = Receiver disabled

RWU — Receiver Wakeup Bit

Standby state
1 = RWU enables the wakeup function and inhibits further receiver interrupt requests. Normally,
hardware wakes the receiver by automatically clearing RWU.
0 = Normal operation.

SBK — Send Break Bit

Toggling SBK sends one break character (10 or 11 logic Os, respectively 13 or 14 logics Os if BRK13
is set). Toggling implies clearing the SBK bit before the break character has finished transmitting. As
long as SBK is set, the transmitter continues to send complete break characters (10 or 11 bits,
respectively 13 or 14 bits).

1 = Transmit break characters

0 = No break characters

3.3.4 SCI Status Register 1

The SCISR1 and SCISR2 registers provides inputs to the MCU for generation of SCI interrupts. Also,
these registers can be polled by the MCU to check the status of these bits. The flag-clearing procedures
require that the status register be read followed by a read or write to the SCI Data Register.It is permissible
to execute other instructions between the two steps as long as it does not compromise the handling of 1/0,
but the order of operations is important for flag clearing.

Register address: $_4

7 6 5 4 3 2 1 0
R TDRE TC RDRF IDLE OR NF FE PF
W
RESET: 1 1 0 0 0 0 0 0
[ ] =uUnimplemented or Reserved
Figure 3-5 SCI Status Register 1 (SCISR1)
18 @ MOTOROLA
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Read: anytime

Write: has no meaning or effect

TDRE — Transmit Data Register Empty Flag

TDRE is set when the transmit shift register receives a byte from the SCI data register. When TDRE
is 1, the transmit data register (SCIDRH/L) is empty and can receive a new value to transmit.Clear
TDRE by reading SCI status register 1 (SCISR1), with TDRE set and then writing to SCI data register
low (SCIDRL).

1 = Byte transferred to transmit shift register; transmit data register empty

0 = No byte transferred to transmit shift register

TC — Transmit Complete Flag

TCis set low when there is a transmission in progress or when a preamble or break character is loaded.
TC is set high when the TDRE flag is set and no data, preamble, or break character is being
transmitted.When TC is set, th&D out signal becomes idle (logic 1). Clear TC by reading SCI
status register 1 (SCISR1) with TC set and then writing to SCI data register low (SCIDRL). TC is
cleared automatically when data, preamble, or break is queued and ready to be sent. TC is cleared in
the event of a simultaneous set and clear of the TC flag (transmission not complete).

1 = No transmission in progress

0 = Transmission in progress

RDRF — Receive Data Register Full Flag

RDREF is set when the data in the receive shift register transfers to the SCI data register. Clear RDRF
by reading SCI status register 1 (SCISR1) with RDRF set and then reading SCI data register low
(SCIDRL).

1 = Received data available in SCI data register

0 = Data not available in SCI data register

IDLE — Idle Line Flag

IDLE is set when 10 consecutive logic 1s (if M=0) or 11 consecutive logic 1s (if M=1) appear on the
receiver input. Once the IDLE flag is cleared, a valid frame must again set the RDRF flag before an
idle condition can set the IDLE flag.Clear IDLE by reading SCI status register 1 (SCISR1) with IDLE
set and then reading SCI data register low (SCIDRL).
1 = Receiver input has become idle
0 = Receiver input is either active now or has never become active since the IDLE flag was last
cleared

NOTE: When the receiver wakeup bit (RWU) is set, an idle line condition does not set the
IDLE flag.

OR — Overrun Flag

@ MOTOROLA 19
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OR is set when software fails to read the SCI data register before the receive shift register receives the
next frame. The OR bitis setimmediately after the stop bit has been completely received for the second
frame. The data in the shift register is lost, but the data already in the SCI data registers is not affected.
Clear OR by reading SCI status register 1 (SCISR1) with OR set and then reading SCI data register
low (SCIDRL).

1 = Overrun

0 = No overrun

NOTE: OR flag may read back as set when RDRF flag is clear. This may happen if the
following sequence of events occurs:

1. After the first frame is received, read status register SCISR1 (returns RDRF set
and OR flag clear);

2. Receive second frame without reading the first frame in the data register (the
second frame is not received and OR flag is set);

3. Read data register SCIDRL(returns first frame and clears RDRF flag in the
status register);

4. read status register SCISR1 (returns RDRF clear and OR set).

Event 3 may be at exactly the same time as event 2 or any time after. When this
happens, adummy SCIDRL read following event 4 will be required to clear the OR
flag if further frames are to be received.

NF — Noise Flag

NF is set when the SCI detects noise on the receiver input. NF bit is set during the same cycle as the
RDRF flag but does not get set in the case of an overrun. Clear NF by reading SCI status register
1(SCISR1), and then reading SCI data register low (SCIDRL).

1 = Noise

0 = No noise

FE — Framing Error Flag

FE is set when a logic 0 is accepted as the stop bit. FE bit is set during the same cycle as the RDRF
flag but does not get set in the case of an overrun. FE inhibits further data reception until it is cleared.
Clear FE by reading SCI status register 1 (SCISR1) with FE set and then reading the SCI data register
low (SCIDRL).

1 = Framing error

0 = No framing error

PF — Parity Error Flag

PF is set when the parity enable bit (PE) is set and the parity of the received data does not match the
parity type bit(PT). PF bitis set during the same cycle as the RDRF flag but does not get set in the case
of an overrun. Clear PF by reading SCI status register 1 (SCISR1), and then reading SCI data register
low (SCIDRL).

1 = Parity error

20 @ MOTOROLA
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3.3.5 SCI Status Register 2

Register address: $ 5

7 6 5 4 2 1 0
R 0 0 0 0 BK13 TXDIR RAF
W
RESET: 0 0 0 0 0 0 0
[ ] =uUnimplemented or Reserved

Figure 3-6 SCI Status Register 2 (SCISR2)

Read: anytime

Write: anytime; writing accesses SCI status register 2; writing to any bits except TXDIR and BRK13
(SCISR2[1] & [2]) has no effect

BRK13 — Break Transmit character length

This bit determines whether the transmit break character is 10 or 11 bit respectively 13 or 14 bits long.
The detection of a framing error is not affected by this bit.

1 = Break character is 13 or 14 bit long

0 = Break Character is 10 or 11 bit long

TXDIR — Transmitter pin data direction in Single-Wire mode.

This bit determines whether the TXD pin is going to be used as an input or output, in the Single-Wire
mode of operation. This bit is only relevant in the Single-Wire mode of operation.

1 = TXD pin to be used as an output in Single-Wire mode

0 = TXD pin to be used as an input in Single-Wire mode

RAF — Receiver Active Flag

RAF is set when the receiver detects a logic 0 during the RT1 time period of the start bit search. RAF
is cleared when the receiver detects an idle character.

1 = Reception in progress

0 = No reception in progress

3.3.6 SCI Data Registers

Register address: $ 6

7 6 5 4 3 2 1 0
R R8 0 0 0 0 0 0
W T8
RESET: 0 0 0 0 0 0 0 0
[ ] =uUnimplemented or Reserved
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Register address: $_7

7 6 5 4 3 2 1 0

R R7 R6 R5 R4 R3 R2 R1 RO

w T7 T6 T5 T4 T3 T2 Tl TO
RESET: 0 0 0 0 0 0 0 0

[ ] =Unimplemented or Reserved

Figure 3-7 SCI Data Registers (SCIDRH/L)

Read: anytime; reading accesses SCI receive data register

Write: anytime; writing accesses SCI transmit data register; writing to R8 has no effect

R8 — Received Bit 8
R8 is the ninth data bit received when the SCI is configured for 9-bit data format (M = 1).

T8 — Transmit Bit 8
T8 is the ninth data bit transmitted when the SCI is configured for 9-bit data format (M = 1).

R7-R0 — Received bits seven through zero for 9-bit or 8-bit data formats

T7-TO — Transmit bits seven through zero for 9-bit or 8-bit formats

NOTE: Ifthe value of T8 is the same as in the previous transmission, T8 does not have to
be rewritten.The same value is transmitted until T8 is rewritten

NOTE: In 8-bit data format, only SCI data register low (SCIDRL) needs to be accessed.

NOTE:  When transmitting in 9-bit data format and using 8-bit write instructions, write first
to SCI data register high (SCIDRH), then SCIDRL.

Section 4 Functional Description

4.1 General

This section provides a complete functional description of the SCI block, detailing the operation of the
design from the end user perspective in a number of subsections.

Figure 4-1 shows the structure of the SCI module. The SCI allows full duplex, asynchronous, NRZ serial
communication between the CPU and remote devices, including other CPUs. The SCI transmitter and
receiver operate independently, although they use the same baud rate generator. The CPU monitors the
status of the SCI, writes the data to be transmitted, and processes received data.
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Figure 4-1 SCI Block Diagram
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4.2 Data Format
The SCI uses the standard NRZ mark/space data format illustrdtegine 4-2
below.
8-BIT DATA FORMAT PARITY
BIT M IN SCICR1 CLEAR ORB%TA NEXT
START START
AN:N ,(BITOXBITlXBIT2XBIT3XBIT4XBIT5XBIT6XBIT7)’S%'IC_)I_P BIT
9-BIT DATA FORMAT PARITY
BIT M IN SCICR1 SET ORB%ATA NEXT
START START
BIT ABIToXBITLXBIT2XBIT3 BIT4) BIT5YBIT6)BIT7) BIT8)STOP\ BIT
"\ Bif (emo (e 1)(emz (e sY(em s ) s Y e e Y e Y e YSTOP\ At f_
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Figure 4-2 SCI Data Formats

Each data character is contained in a frame that includes a start bit, eight or nine data bits, and a stop bit.
Clearing the M bit in SCI control register 1 configures the SCI for 8-bit data characters.A frame with eight
data bits has a total of 10 bits. Setting the M bit configures the SCI for nine-bit data characters. A frame
with nine data bits has a total of 11 bits

Table 4-1 Example of 8-bit Data Formats

Start Data Address Parity Stop
Bit Bits Bits Bits Bit
1 8 0 0 1
1 7 0 1 1
1 7 11 0 1

NOTES:

1. The address bit identifies the frame as an address

character. See section on Receiver Wakeup

When the SCI is configured for 9-bit data characters, the ninth data bit is the T8 bit in SCI data register
high (SCIDRH). It remains unchanged after transmission and can be used repeatedly without rewriting it.
A frame with nine data bits has a total of 11 bits.

Table 4-2 Example of 9-Bit Data Formats

Start Data Address Parity Stop
Bit Bits Bits Bits Bit
1 9 0 0 1
1 8 0 1 1
1 8 11 0 1

NOTES:

1. The address bit identifies the frame as an address
character. See section on Receiver Wakeup

4.3 Baud Rate Generation

A 13-bit modulus counter in the baud rate generator derives the baud rate for both the receiver and the
transmitter. The value from 0 to 8191 written to the SBR12—SBRO bits determines the module clock
divisor. The SBR bits are in the SCI baud rate registers (SCIBDH and SCIBDL). The baud rate clock is
synchronized with the bus clock and drives the receiver. The baud rate clock divided by 16 drives the
transmitter. The receiver has an acquisition rate of 16 samples per bit time.
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Baud rate generation is subject to one source of error:
» Integer division of the module clock may not give the exact target frequency.
Table 4-3 lists some examples of achieving target baud rates with a module clock frequency of 25MHz

SCI baud rate = SCI module clock / (16 * SCIBR[12:0]
Table 4-3 Baud Rates (Example: Module Clock = 25MHz)

Bits Receiver Transmitter Target Error
SBR[12-0] | Clock (Hz) Clock (Hz) |Baud Rate (%)
41 609,756.1 38,109.8 38,400 .76
81 308,642.0 19,290.1 19,200 47
163 153,374.2 9585.9 9600 .16
326 76,687.1 4792.9 4800 .15
651 38,402.5 2400.2 2400 .01
1302 19,201.2 1200.1 1200 .01
2604 9600.6 600.0 600 .00
5208 4800.0 300.0 300 .00
10417 2400.0 150.0 150 .00
14204 1760.1 110.0 110 .00
@ MOTOROLA 25

For More Information On This Product,
Go to: www.freescale.com



Block Guide — s12scivaip vok fgescale Semiconductor, Inc.

4.4 Transmitter
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Figure 4-3 Transmitter Block Diagram

4.4.1 Transmitter Character Length

The SCI transmitter can accommodate either 8-bit or 9-bit data characters. The state of the M bit in SCI
control register 1 (SCICR1) determines the length of data characters. When transmitting 9-bit data, bit T8
in SCI data register high (SCIDRH) is the ninth bit (bit 8).

4.4.2 Character Transmission

To transmit data, the MCU writes the data bits to the SCI data registers (SCIDRH/SCIDRL), which in turn
are transferred to the transmitter shift register. The transmit shift register then shifts a frame out through
theTx output signal, after it has prefaced them with a start bit and appended them with a stop bit. The SCI
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data registers (SCIDRH and SCIDRL) are the write-only buffers between the internal data bus and the
transmit shift register.

The SCI also sets a flag, the transmit data register empty flag (TDRE), every time it transfers data from
the buffer (SCIDRH/L) to the transmitter shift register.The transmit driver routine may respond to this flag
by writing another byte to the Transmitter buffer (SCIDRH/SCIDRL), while the shift register is still
shifting out the first byte.

To initiate an SCI transmission:

1. Configure the SCI:

a. Select a baud rate. Write this value to the SCI baud registers (SCIBDH/L) to begin the baud
rate generator. Remember that the baud rate generator is disabled when the baud rate is zero.
Writing to the SCIBDH has no effect without also writing to SCIBDL.

b. Write to SCICRL1 to configure word length, parity, and other configuration bits
(LOOPS,RSRC,M,WAKE,ILT,PE,PT).

c. Enable the transmitter, interrupts, receive, and wake up as required, by writing to the SCICR2
register bits (TIE, TCIE,RIE,ILIE,TE,RE,RWU,SBK). A preamble or idle character will now
be shifted out of the transmitter shift register.

2. Transmit Procedure for Each Byte:

a. Pollthe TDRE flag by reading the SCISR1 or responding to the TDRE interrupt. Keep in mind
that the TDRE bit resets to one.

b. If the TDRE flag is set, write the data to be transmitted to SCIDRHY/L, where the ninth bit is
written to the T8 bit in SCIDRH if the SCl is in 9-bit data format. A new transmission will not
result until the TDRE flag has been cleared.

3. Repeat step 2 for each subsequent transmission.

NOTE: The TDRE flag is set when the shift register is loaded with the next data to be
transmitted from SCIDRH/L, which happens, generally speaking, a little over
half-way through the stop bit of the previous frame. Specifically, this transfer
occurs 9/16ths of a bit time AFTER the start of the stop bit of the previous frame.

Writing the TE bit from 0 to a 1 automatically loads the transmit shift register with a preamble of 10 logic
1s (if M = 0) or 11logic 1s (if M = 1). After the preamble shifts out, control logic transfers the data from
the SCI data register into the transmit shift register. A logic 0 start bit automatically goes into the least
significant bit position of the transmit shift register. A logic 1 stop bit goes into the most significant bit
position.

Hardware supports odd or even parity. When parity is enabled, the most significant bit (msb) of the data
character is the parity bit.

The transmit data register empty flag, TDRE, in SCI status register 1 (SCISR1) becomes set when the SCI
data register transfers a byte to the transmit shift register. The TDRE flag indicates that the SCI data
register can accept new data from the internal data bus. If the transmit interrupt enable bit, TIE, in SCI
control register 2 (SCICR2) is also set, the TDRE flag generates a transmitter interrupt request.
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