ENESANS APPLICATION NOTE

V850E2/MN4 RO1ANO926EJ0100

Rev.1.00
UARTJ Control Feb 07, 2012
Introduction

This application note explains how to set up the UARTJ serial interface (with FIFO) and also gives an outline of the
operation and describes the procedures for using a sample program. The sample program sets the baud rate to 19200 bps
and executes serial communication between the UARTJL and the UARTJ3. The UARTJ1 transmits data and the
UARTJ3 recelvesthe data. Theinternal RAM has a 16-byte user transmit array and a 16-byte user receive array.

Target Device
V850E2/MN4 Microcontrollers
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V850E2/MN4 UARTJ Control

1. Overview
This application note illustrates the usage examples of the UARTJ.

The sample program makes the basic initial settings of the V850E2/MN4 microcontrollers, such as the selection of the
clock frequency and the setup of port 1/0. The main processing after the end of initialization executes serid
communication between the UARTJ1 and the UARTJ3. The UARTJL transmits data and the UARTJ3 receives the data

The main points in the software are shown below.
See sections 4.1.2 and 4.1.3 for the details of the individual transfer processing.
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Figure 1.1 UARTJ Software Processing Flow
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The basic communication specifications are shown below.

Receive I/F UARTJ3
Transmit I/F UARTJ1
Operation mode Continuous transmission/reception using FIFOs
Transfer direction LSB first
Parity bits during transmission/reception No parity bit
Transmit data of 1 frame 8 bits
Stop bit 1 bit
Baud rate 19200 bps
Transmit/receive FIFO size 16 bytes

RO1AN0926EJ0100 Rev.1.00
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V850E2/MN4 UARTJ Control

1.1 Initialization
The generd registers and functional pins are initialized.
<Port setup>

e Port n function control expansion registers (PFCEn)
e Port n function control registers (PFCn)

e Port n mode control registers (PMCn)

e Port n mode registers (PMn)

1.2 UARTJ Setup
Theregisters listed below are set up to control the operation of the UARTJ. See section 4.2 for details.

<UART control setup>

e UARTJN control register 0 (URTJINCTLO)
e UARTJn control register 1 (URTINCTL1)
e UARTJn control register 2 (URTINCTL2)
<FIFO control setup>

e UARTJNn macro FIFO control register 0 (URTJINFCTLO)
e UARTJn macro FIFO control register 1 (URTJINFCTL1)

1.3 Interrupt Enabling
e |nterrupts are enabled by the El instruction.

1.4 Main Loop Processing

The main loop processing is mainly divided into two. It repeatedly controls transmission/reception and awaits the end of
transmission/reception. If transmit datais written to the URTJInFTX register after the operation of the UARTJis set, the
dataiswritten to the transmit FIFO. The data stored in the transmit FIFO is transferred to the transmit shift register,
after which serial transmission starts viathe TXDnF pin.

In this sample program, the transmitting UARTJL transmits 16-byte data and the receiving UARTJ3 receives the 16-
byte data from the UARJL. Theinternal RAM has the 16-byte (one byte (one block data) [ 16) user transmit array to
store transmit data and the 16-byte user receive array to store receive data.

When atransmit/receive interrupt or a status interrupt occurs during the main loop processing, the corresponding
interrupt processing is executed. In this sample program, interrupts occur at the timings listed below. See section 4 for
the details of the individual interrupt processing.

e Transmit interrupt: When the transmit FIFO becomes empty
e Receiveinterrupt: When the receive FIFO becomes full
e Statusinterrupt: When an error occurs during reception or transmission

R0O1AN0926EJ0100 Rev.1.00 Page 4 of 30
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V850E2/MN4 UARTJ Control

2. Usage Environment

This section provides the circuit diagram and operating environment of the hardware on which this sample program is
to run.

2.1 Circuit Diagram

See “V850E2/MN4 Target Board User Manual: QB-V850E2MN4DUAL-TB (R20UT0683XJ)” for the details of the
circuit diagram.

This sample program performs serial communication between the UARTJ1 and the UARTJ3. The UARTJ1 transmits
data and the UARTJ3 receives the data. The P13 _4 pin and the P13 _5 pin are used for the TXD1F pin and the RXD1F
pin for the UARTJL, respectively. The P4_6 pin and the P4_7 pin are used for the TXD3F pin and the RXD3F pin for
the UARTJ3, respectively. The TXD1F pin is connected to the RXD1F pin and the RXD1F pin is connected to the
TXDS3F pin.

LED1 and LED2 are connected to port 13. The P13_7 pinisused for LED1. The P13 6 pinisused for LED2.

2.2 Development Environment
Itis necessary to install the tools that are listed below to run the sample program.

e CubeSuite+
The integrated development environment CubeSuite+ from Renesas Electronics provides various software
development tools that are necessary for the user to develop applications. The user can use these tools seamlessly
and easily in various development stages including coding, assembly, compilation, debugging using an emulator or
simulator, and flash programming.

e MINICUBE
MINICUBE is agenera-purpose in-circuit emulator from Renesas Electronics which adopts the JTAG interface
system. It allows the user to debug an onboard real processor and provides highly transparent and stable emulation
functionalities. An adapter is required to connect a TB board to MINICUBE.

R0O1AN0926EJ0100 Rev.1.00 Page 5 of 30
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3. Software

This section describes the file organization of the sample program.

3.1 File Organization
Thefile organization of the sample program is summarized below.

File Name Description Common Source File CubeSuite+ File
(Tool Structure)
crtE.s Hardware initialization processing ®
V850E2MN4.dir Link/directive file ®
uartj.h Variable and function declarations (]
main.c Main processing [J
initial.c Software initialization processing [J
uartj_transmit.c Transmit processing [J
uartj_receive.c Receive processing [
interrupt.c Interrupt processing [J
RO1AN0926EJ0100 Rev.1.00 Page 6 of 30

Feb 07, 2012 RENESAS




V850E2/MN4

UARTJ Control

4. Sample Application
This section explains how to set up the UARTJ functions.

4.1 Flow Charts
The flow charts of this sample program are given below.

4.1.1 Main Processing

The main processing disables maskable interrupts first. After each setup ends, the maskable interrupts and

transmit/receive status interrupts are enabled. The main loop processing repeatedly controls transmission/reception and

awaits the end of FIFO transmission/reception.
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Figure 4.1 Main Processing Flowchart
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4.1.2 Receive Interrupt Processing

When dataisreceived viathe UARTJ, the data in the receive FIFO isread. If the stage of the receive FIFO matches the
value set in the URTJINSLRP, areceive interrupt occurs.

During receive interrupt processing, datais read from the receive FIFO and the receive datais stored in the user receive
array the number of times the data has been received. After all of the receive datais stored in the user receive array, a
flag (regarded as a reception end flag) in the internal RAM is set to 1, indicating that all data (16 bytes) have been
stored in the user receive array.

Receive interrupt
INTUAJ3TIR

Does the number o
times recieve
FIFO reads exceed
URTJ3SSRW4-0?

Store data read from recieve
YES FIFO in recieve buffer

v |

| Set reception end flag to 1 |

End of processing

INTUAJ3TIR interrupt processing

Figure 4.2 Receive Interrupt Processing
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4.1.3 Transmit Interrupt Processing

If thefill stage of the transmit FIFO matches the value set in the URTJInSLTP and write access to the URTJLIFTX
register is not executed, atransmit interrupt occurs.

During transmit interrupt processing, aflag (regarded as a transmit end flag) in the internal RAM is set to 1, indicating
that all data (16 bytes) have been transferred to the transmit FIFO.

Transmit interrupt
INTUAJLTIC

Set transmission end flag to 1

( End of processing )

INTUAJLTIC interrupt processing

Figure 4.3 Transmit Interrupt Processing
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414 Transmit/Receive Control Processing

When transmit datais written to the URTJIFTX register after the initiaization of the UARTJ, transmission starts.
Receiving a start bit from the transmitter, the receiver starts reception.

Transmission control
transmit start

Write transmit data from user
transumit array to URTJ3FTX

Have all transmit data
been transferred?

( End of processing >

transmit start continiuous transmission processing

Figure 4.4 Transmit/Receive Control Processing
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4.1.5 Status Interrupt Processing
A status interrupt request occurs when an error occurs during transmission/reception.

e Dataconsistency error
e Timeout error

e Framing error

e Parity error

e Overrun error

e Overflow error

When an error is detected during transmission/reception, the correspondent error flagsin the URTINSTR1 and
URTJInFSTR1 registers are set to 1. Then, the UARTJ status interrupt processing clears the transmit/receive FIFO. The
transmit FIFO is cleared by waiting for a period equivalent to the one required to transfer 16 bytes of data. The receive
FIFO is cleared by reading all of the received data from it. The transmit flag and the receive flag in the internal RAM
are set to 1. The SFR error flags are cleared viathe URTINSTC and URTJInFSTC registers and the transmit/receive
interrupt request or the status interrupt request is also cleared. The UARTJ1 and UARTJ3 are temporarily stopped and
return to the main loop (Transmission/reception is resumed in the main loop processing).

The status interrupt processing below is common to the UARTJ1 and the UARTJ3.

Status interrupt
INTUAINTIS

YES
UART error? L

1

NO i flag_uart_error=1
i
< |
I‘
:
v

a YES

i

NO ! flag_fifo_error =1
1
< |
| X
1
1
1
v

Await end of ransmission, read all data from recive
FIFO, and set transmission end flag and reception end flag
(in internal RAM) to 1

-

Clear error flag and transmit/receive/status interrupt request

v

Disable UARTJ transmission or reception

v

( End of processing >

INTUAJINTIS interrupt processing

Figure 4.5 Status Interrupt Processing
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4.2 Register Setup

This section explains how to set up the relevant registers according to the flow charts shown in section 4.1. The
registers described below must be configured to control the UARTJ.

4.2.1 Port Setup

The program described in this application note executes seria transmission/reception by using two macros, the
UARTJL and the UARTJ3. The relevant ports must be set up so that the pins for the UARTJ1 and the UARTJ3 are
enabled.

The LEDs are connected to port 13. The P13 7 pinisused for LED1. The P13 6 pinisused for LED2.

Macro Pin PMC PFCE PFC PM Corresponding Function
UARTJ1 TXD1F 1 0 1 0 Alternative mode 2, output
RXD1F 1 0 1 1 Alternative mode 2, input
UARTJ3 TXD3F 1 0 1 0 Alternative mode 2, output
RXD3F 1 0 1 1 Alternative mode 2, input
PORT P13 6 0 0 0 0 Port mode, output
P13 7 0 0 0 0 Port mode, output

Setting examples

[* P4_6: URTJTA3RXD; alternative mode 2; input*/
/* P4_7: URTJTA3TXD; alternative mode 2; output*/
PFCE4 = 0x0000;

PFC4 = 0x00CQ0;

PMC4 = 0x00CO0;

PM4 = 0x0040;

[* P13_6,7:LEDs; port mode; output*/

/* P13_5:URTJTA1RXD; alternative mode 2; input*/
/* P13_4:URTJTA1TXD; alternative mode 2; output*/
PFCE13 = 0x0000;

PFC13 = 0x0030;

PMC13 = 0x0030;

PM13 = 0x0020;

R0O1AN0926EJ0100 Rev.1.00 Page 12 of 30
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4.2.2 UARTJn Control Register 2 (URTIJNCTL2)

The UARTINCTL 2 register defines the baud rates of the serial data transfersin which the UARTJn macros are used.

The transmit/receive clocks are generated from PCLK. The frequency of the clock signal from PCLK isdivided by a
prescaler and the clock of the specified baudrate is generated by the baudrate generator.

In this sample program, the baudrate is set to 19,200 bps.

Acoess  This register can be readfwritten in 18-bit units.

Address <URTJn_basa_O5= + 24y

Inftial Valwe EFFFy. This register is initialized by any resel.

15 14 13 2 11 10 o B
| URTJnPRS[20] | o | URTInBRS[1 1:8] |
AW AW AW A RW AW AW AW
T B 5 4 < 2 1 0
| URTJnERS]7:0] |

AW AW A AW AW

Tabie 20-8 URTJRCTL2 register contents

RW AW AW

Bit position Bit mams Fumction
1510 13 URTdn Prescaler clock [PRECLE) divesion velue
PRS[2:0] | o PRSCLK = PCLK/2°

1: PRSCLK = F‘CLF..-'El

2 PRSCLE = PCLK /2¢

3 PRSCLE = PCLK /22

4: PASCLE = PCLK /24

5. PRSCLK = PCLK /25

& PRSCLK = PCLK / 28

7- PRSCLE = PCLK /27

110D UAT.n Blaasd rate clock (BRCLK) division vales
EHSI" 1:':'] UBTdn 5 7 E
BRS[11:0] Transmitrecsive BRCLK BF receive clock
000, PCLE S (2 x 4) PCLK/ a
o0 |,
002,
000G,
D04,
D05 PCLE /(2 x 5) PCLK/ 5
PCLE f PCLE / UATInBRS{11:0]
{2 ¥ UATJnBRS[11:1])

FFE, PCLK / 2 x 4094) PCLK / 4094
FFFy PCLK / (2w 4095) PCLK / 4085

Cautlon Writing to this register is only allowsd if the UARTJn operation is disabled

(UATJnCTLO.URTInPW = 0).

Figure 4.6 URTJNnCTL2 Register Format
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Setting example
URTJNnCTL2 = 0x60D9; /* Assume that PCLK is set to 66.667 MHz */
/* PRSCLK (1/8), baud rate clock (2*217) */
/* 19200=PCLK/ (8*2*217) */
RO1AN0926EJ0100 Rev.1.00 Page 14 of 30
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4.2.3 UARTJn Control Register 0 (URTINCTLO)
The UARTJINCTLO register controls the basic serial transfer operation of the UARTJn macros.

The sample program disables the macro operations, sets the required control registers, and then, enables the UARTJn
operation.

Access  This register can be readfwritten in B-bit and 1-bit wnits.
Addrass <URT.)n_bass_USER=> + D0y

Inftial Value 00y. This register is initinfized by any resat.

T B B 4 3 2 1 0
URTJnPW URTJn | URTdn o a o a UAT.n
TXE RXE SL0C
AW AW RW R R 3] R RW

Tabie 20-T URTJRCTLO register contamts
7 UARTMPW | LIAAT.n enabls
o Stop UARTIN opsration
1: Enable UART.In operation
Changng thes bit initiafizes all transmission and recapiion unita.
B URTInTXE | Transmission operation enable
i0r Desable transmession operation
1: Enable fransmission operaton
+ To start transmission, st UATIRPW and then set URTTEE
To stop transmession, cisar URTINTXE, and then clear URTnPW {they can
be cleared &t the same tima].
+ To mitialize the tranamission unit, ciear URTJInTXE, wai for two prescaler

clock cycles, and then st URTINTXE agasn For details aboud the prescaler
clock, s2= (31 WATHCTLE - LARTUn contiml register 27 on page 1181,

5 UATAEE | Recepton enable
i0c Desable recepton operaton
1: Enable recaption operation

* To enable recepion. sat UAT.InPW, and then set URTJnRXE.

To stop reception, clear UATInAXE, and then clear URT nPY (they can ba
cleared at the same fme)

+ To mitialize the reception unit, clear UATInAXE, wai fior two prescaler dock
cycles, and then sel UATINAXE agan Reception is enabled when the time
of twi prescaler clock cycles has elapesd since URTINRYE & sat
The rising edge detection of the URTInTHRED signal is enabled when jour
prescaler clock cycles has elapsed after UATMAXE is ssi. For details about
the prescaler clock, see (3] “URTHCTLE - UARTUD cordro regisier 2™ on
page 1181,

o URTInSLOC | Data consistency chack enable

0r Cesable consistency check

1: Enable consistancy chack
This bt sslecis the handling of data consistency emor checks when transmitting
daia.
‘When this bt is set to 1, the transmit data and receive data are compared, and if
a meamatch i detected. URTInSTR1.URTINDCE & sot to 1 and a siakes
imtamupd request INTUAINTIS is Esued.
This bt is refersnced only when starting transmission. Consequently, | thes bil
value is changed later on during trarsmission processing, the tansmission
processing continues, wusing the value set &t the stan of transmission

Figure 4.7 URTJInCTLO Register Format (1/2)

R0O1AN0926EJ0100 Rev.1.00 Page 15 of 30
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Cautions

1. Disable transmission if UARTJn meats all the conditions below:

» Transmission and reception are enablad (URTInCTLO.URTINPW =
URTJnRXE = URTInTXE = 1).

« [ata consistency check ks enabled (URTJRCTLO.URTINSLDC = 1).
+ [ata is being tranamitted or has baen transmitied.
Lt=a the following procedure to keep receplion enabled:

» Cheack that no data is pending for transmission
(URTInSTRO.URTINSSET = URTJnSST = 0).

+ Check that no data is pending for reception (URTJnSTRO.UATJIRSSER =
URTJnSSR = 0).
= Disable tramsmission by clearing URTInCTLO.URTJINTXE.

The reason why this procedure is required is that the data consistency amor
fiag URTInSTR1.URTInDCE is cleared if URTInCTLOURTINTXE is
cleared.

Thus a potential data consistency ermos would nof cceur if transmission is
dizsabled during a data transfer or after its complation.

. Dizable recaption if UARTJn meets all the conditions balow:

+ Transmission and recepiion ane enabled (URTINCTLO.URTINPW =
URTJnAXE = URTInTXE =1).

« [ata consistency check is enabled (URTJNCTLO.URTINSLDC = 1).

= [ata is being transmitted or has been tansmitted.

Ltsa the following procedure to keep rensmission enabled:

« Check that mo data is pending for transmission
(URTInSTRo.URTINSSET = URTJnSST = 0).

» Chack that no data is pending for reception (URTInSTRO.UATJIRSSER =
URTJInSSA = 0).

+ [Disable recaption by clearing URTJnCTLO.URTInRXE.

The reason why this procedure is required is that the data consistency emor
flag URTInSTR1.URTINDCE is cleared and imvalid if
URTInCTLO.URTINTXE is clearad. Thus a potenfial data consistency emor
of already transmitted data would not cocur.

. Do not start data transmission if all the conditions below are maet:

+ [ata consistency check is enabled (UATJRCTLO.URTIRSLDGC = 1).

» BF raception is enabled (URTINSTRO.UATINRSSBR = 1).

« BF detection dunng reception is disabled (URTJnCTL1.URTJnSLEM =
0.

A data consistency armor will ocour under above conditions whan BF

recaption is completed. The status intermupt INTUAJINTIS will be assertad

and the reception infermupt request INTUAJRTIR will not be generated

(URTJInSTR1.URTJnBSF remains 0). Consequently BF recaption

complation will not ba recognized.

Setting examples

Figure 4.8 URTJnCTLO Register Format (2/2)

URTJnPW = 1;
URTJINTXE =1,
URTJNRXE = 1;

URTJnBYTE = 0x00;

/* Enable UARTJn */
/* Enable transmission */
[* Enable reception */
/* Disable UARTJn */

RO1AN0926EJ0100 Rev.1.00
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4.2.4

UARTJn Control Register 1 (URTJNCTL1)

The UARTJINCTL1 register defines the data frame properties of the serial data transfers in which the UARTJn macros

are used.

This sample program does not use the functions related to the BF-related transmission/reception.

Access  This register can be readfwrittan in 16-bif units.

Addrass

=URATIn_base_0S5= + 20y

Initlal Value 5002y. This register is initialized by any reset.

15 14 13 12 11 10 B B
URTdn URTJInBELG[2:0] 0 LATn
S1BM CLG
AW AW AW AW R R R AW
7 ] 3 4 3 2 1 o
URTJnSLP{1:0] URTJn | UATn UATJdn | URTJn | UATJn
TOL RDL 5LG LD suUT
AW AW AW AW R AW AW AW
Tabla 20-8 URTJnCTL1 register contants (1/3)
Bit position Bit nams Function
UARTIRSLEM | BF receive moda selsction
0r BF reception during data reception disabled
1: BF reception during data reception enabled.
# Changing thes bit i only allowed if reception i disabled
(URTInCTLO.URTINPY = 0 or URTInCTLO UATnAXE = 0).
1410 12 UATn BF bit length during fransmission
BLG[-0) URTINBLG2 | URTJnBLG1 | URATJnBLGO BF length
1 o 1 13 bits
1 1 ] 14 bits
1 1 i 15 bits
[+] [+] o 16 bits
[+] [+] i 17 bits
o 1 o 18 bits
[+] 1 i 18 bits
1 [+] o 20 bits
Changing these bitz is only allowed if trarsmission & disablsd
{URTInCTLO.UARTINPW = 0 or UATMnCTLS URTInTXE = 0).
URTInCLG | Aecsivefransmit data bit length
Oc 7 bits
1: & bits
= When the transmessionreception is performad in the LIN fommat, sst
UATJINCLG to 1
# Changing thes bit ks only allowed if reception and transmession is disabled
(UATInCTLO.URTINPY = 0 or URTInCTLO.UATJnAXE =
UATInCTLOURTINTXE = o).

Figure 4.9 URTJnCTL1 Register Format (1/3)
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Table 20-8 URTJNCTL1 register contents (2/3)

Bit position

Function

URTJn
SLP[1:0]

Parity bit selection

Operation
Reception

URTJnSLP1 | URTJInSLPO

Transmission

0 0 Output without

parity bit

Received with no parity

Qutput 0 parity
(0-fixed)

Mo parity judgment

Qutput odd
parity

Judged as odd parity

Qutput even

parity

Judged as even parity

If “Reception with no parity judgment” is selected during reception, a parity
check is not performed. Therefore, since the URTJInSTR1.URTJnPE bit is not
set, no error interrupt is output.

When transmission/reception is performed in the LIN format, set
URTJnSLP[1:0] to 00g.

Changing these bits is only allowed if reception and transmission is disabled
(URTInCTLO.URTJnPW = 0 or URTINCTLO.URTJNRXE =
URTJInCTLO.URTJINTXE = 0).

URTJnTDL

Transmissicn data level control

0: Mo inverted output of transmit data
1: Inverted output of transmit data

The output level of the URTJInTTXD pin can be inverted using this bit.

It inverts the URTJNTTXD output level immediately, regardiess of the values
of URTINCTLO.URTJNPW and URTJNCTLO.URTJNTXE. Therefore, if
URTJNTOL is set to 1 while the operation is disabled, the URTInTTXD
outputs low level.

Changing this bit is only allowed if transmission is disabled
(URTInCTLO.URTJINPW = 0 or URTINCTLO.URTJINTXE = 0).

URTJnROL

Reception data level control

0: No inverted output of receive data
1: Inverted output of receive data

The output level of the URTJnTRXD pin can be inverted using this bit.

It inverts the URTJNTRXD input level immediately, regardless of the values of
URTJnCTLO.URTInPW and URTJRCTLO.URTJINRXE. Therefore, if
URTJnRDL is set to 1 while the operation is disabled, the URTJnTRXD inputs
low level.

Changing this bit is only allowed if reception is disabled
(URTInCTLO.URTJINPW = 0 or URTInCTLO.URTJINRXE = 0).

Figure 4.10 URTJnCTL1 Register Format (2/3)
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Table 20-8 URTJNCTL1 register contents (3/3)

Bit position

Bit name

Function

2

URTInSLG

Stop bit number selection for transmission data
0 1 bit
1: 2 bits
» The stop bit length during data or BF reception is always handled as "1".
+ (Changing this bit is only allowed if transmission is disabled
(URTInCTLO.URTINPW = 0 or URTJNCTLO.URTJNTXE = 0).

URTJnSLD

Transfer direction selection
0: MSE-first transfer
1: LSB-first transfer
+ When the transmission/reception is performed in the LIN format, set
URTJnSLD to 1.
» Changing this bit is only allowed if reception and transmission is disabled
(URTINCTLO.URTJINPW = 0 or URTJNCTLO.URTJNRXE =
URTJNCTLOURTINTXE = 0).

URTJnSLIT

Transmission interrupt request (INTUAJIRTIT) timing selection
0: INTUAJINTIT generated at the start of transmission, i.e. when the transmit
data is stored to the transmission shift register
1: INTUAJINTIT generated at transmission completion
+ Changing this bit is only allowed if transmission is disabled
(URTINCTLO.URTINPW = 0 or URTJNCTLO.URTJNTXE = 0).

Setting example:

Figure 4.11 URTJnCTL1 Register Format (3/3)

URTJnCTL1 = 0x5103;

/* Disable BF reception during data reception */

/* Receive/transmit data bit length: 8 bits */

/* No parity */

/* Transmit data output: No inversion, receive data input: No inversion */
/* Transmit data stop bit count: 1 bit */

/* Transfer direction select: LSB first transfer */

/* Transmit interrupt request generated at the end of transmission */
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4.2.5 FIFO Control Register 0 (URTJnFCTLO)

The URTJINFCTLO register defines the fill stages of the Rx FIFO and the Tx FIFO, at which the receive (INTUAJINTIR)
and transmit (INTUAJNTIT) interrupts requests are generated.

A receive interrupt request is generated when the fill stage of the receive FIFO reaches the value specified in
URTJInFCTLO.URTJINSLRP[3:0]. A transmit interrupt request is generated when thefill stage of the transmit FIFO
reaches the value specified in URTINFCTLO.URTJINSLTP[3:0].

Thefill stages of the receive FIFO and the transmit FIFO need to be specified according to the baud rate. In this sample
program, they are set to 16 bytes.

Acocess  This register can be read’written in 16-bit units.
Address <UATJIn_base_USER:= + B0y
Inftial Value OFO00y. This register is initialized by any resst.
15 14 13 12 1" 10 a 8 T & 5 4 3 2 1 1]
| 0 | i | ) | ) | URTInSLRP]3:0] | o | ) | o | 0 | URTInSLTR[3:0] |
A R AW RW AW RW R A A A AW RW RW RW

Tabie 20-14 URTJNFCTLO register contents

Bit position Bit mams Funiction

1itod URTdn Fx FIFD lewel indesmupt saffing

SLAP[a:0] | URTInSLAP[3:0] defines the Ax FIFD pointer status, at which the reception
imterrupt request INTUAINTIA = gensrated.

INTUAINTIR is genemied if URTIFSTRO.UATINSSAW[4:0] = (10 -
URTInSLAP[3:0]), n other words, readebla data of {10y - URTInSLAP[3:0])
words still remains in the Rx FIFCL

300 URT.Jn Tx FIFD lewsl intemupt seting

SLTP[R0] | URTInSLTP{3:0) defines the Tx FIFD pointer status, at which the tansmission
irterrupd request INTUAIRTIT & generated.

INTUAINTIT is generated if UATMFSTROURTIRSSTWIA:0f = {10y, -
URTInELTP[3:0]), in other words, writabés space of (10 - URTMSLTP[3:0])
words still remains in the T FIFD

Figure 4.12 URTJnFCTLO Register Format

Setting example;

URTJnFCTLO = 0x0000; /* Receive FIFO interrupt level: 16 bytes */
/* Transmit FIFO interrupt level: 16 bytes */
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4.2.6 FIFO Control Register 1 (URTJnFCTL1)
The URTJINFCTL1 register controls the Rx timeout detection.

A timeout error occurs, when the receive FIFO is not empty and when no receive datais stored in the receive FIFO or
no datais read from the receive FIFO for a certain period of time.

Access This register can be readfwritten in B8-bit and 1-bit wnits.
Address <URT.Jn_basa_ 5= + 1020y

Initial Value 3Fy. This register is initalized by any resat.

T = 4 3 2 1 o
| o | URTInSLAT]S:0]
R RW AW AW AW AW AW

Table 20-15 URTJIRFCTL1 register contants

Bit position Bit nams Function
S5io0 UHTdn P timee-out conirod:
S1LAT]s:0] 00y Time-out detection disabled
0y 1o 3F - Time-oat time = (UATInSLAT]S:0] x 8) cycles of baud rale clock
BACLK

Figure 4.13 URTJNnFCTL1 Register Format

Setting example:

URTJnFCTL1 = 0x3F; * Detect timeout */
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4.2.7 UARTJn Status Clear Register 0 (URTJnSTC)

The error flagsin URTJINSTR1 are set when a data consistency error, a parity error, aframing error, and an overrun

error occur. The URTJInSTC register can be used to clear the error flags in URTJINSTR1.

In this sample program, the corresponding error flags are cleared by using the URTJInSTC and URTJnFSTC registers

when INTUAJNTIS is detected.

ACCESE This register can be readiwrittsn in B-bit and 1-bit wnits
Feading this register returns abways 00y,

Address  <URTJn_bass_USER= +10y

Initial Value D0y. This register is initialized by any resat.

] 4 3 4 1 0
UATdn | URTdn | URTdn | URTJn 0
CLES CLDG CLP CLF
R R R A RW AW RW AW

Table 20-13 UATJINSTC reglster contents

Bit position Bit nams Funiction

4 URTInCLES | Clear BF reception succassiul flag
0 writineg O is sgnoresd
1: waiting 1 ciears UATInSTH1 UATInBSF

| UATInCLOC | Clear data conssstency ermor flag
0 writineg O is sgnored
1: writing 1 clears UATInETH1 UATInDCE

requesis will be ignored.

H URTnDCE is cieared by s=fting this b, any pending data or BF frensmit

2 URTInCLP | Clear panty emor flag
0c waiting O is ignored
1: wmiting 1 ciears UATInSTR1 UATINPE

1 URTInCLF | Chear framing emor flag
0c wmiting D is ignored
i: wmiting 1 chears UATJnSTR1 UATInFE

Figure 4.14 URTJnSTC Register Format

Setting example:

URTJNnSTC = 0x1f; /* Clear receive error flags */
/* Clear transmit/receive data consistency error flag */
/* Clear receive parity error flag */
/* Clear receive framing error flag */
/* Clear receive overrun error flag */
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4.2.8 FIFO Status Clear Register (URTJNFSTC)

The error flagsin URTJNFSTR1 are set when atimeout error, an overflow error, and an overrun error occur. The
URTJnFSTC register can be used to clear the error flags in URTJNFSTR1. The transmit/receive FIFO pointers can also

be cleared.

In this sample program, the corresponding error flags are cleared by using the URTJInSTC and URTJnFSTC registers

when INTUAJNTIS is detected.

ACCoss

Address

Intttal Value

This registar can be readwrittan in B-bit and 1-bit wnits.
Fieading this registar returns always 00y

<URATJn_base_USER=> + BCy
00y, This register is initialized by any resst.

T B 5 4 3 2 1 o

URTdn | URTdn | URTJn o 0 o URTdn | UATUn
CLTM CLTO CLRC CLTP CLAP

Tabla 20-18

RW AW AW AW AW AW RW AW

UARTJIRFSTC register contemnts

Bit position Bit nam= Function

i URTInCLTM | Time-oul emor flag clear

0o Read valus iz alweys 0. writing 0 &5 ignonad
1: Whifing 1 sats URTJnFSTR1.UATINTMOE =0

B UATICLTD | Tx FIFD overdlow emor flag cdear

r Read value is always 0, writing 0 & ignonad
1: Wiiting 1 sats URTnFSTR1 UATInTOFE =0

5 UAT&MCLRD | Ax FIFD overmun emor flag clear

o Read value is always 0. writng 0 is ignonad
1: Wifing 1 sats URTJnFSTR1 UATINRCVE = 0

| URTInCLTP | Tx FIFD poinder clear

0 Read value is always 0, writng 0 & ignonad
1: Wiiting 1 sats the Tx FIFD pointer io 00y, thus
- UATIFSTRO.UATInSSTW]4:0] = 00y (Tx FIFD pointer)
- URTIFSTRA.UATINTOFE = 0 (no Tx FIFD overlow emor status)
- URATIFSTR1.UATIRSSETF = 0 [Tx FIFD not full status)
- UATMFSTRA.URTIRSSTE = 1 (Tx FIFC empty status)

o URTInCLAP | Rx FIFD poinder clear

0 Read value is always 0, writng 0 & ignoned
1: Wiiting 1 sats the Ry FIFD pointar 1o 00y, thus
- UATFSTRO.URTINSSAW[4-0] = 00y (Rx FIFC pointer)
- UATFSTR1.UATINRCVE = 0 {no Rx FIFO overrun emor status)
- UATIFSTR1.URTWRESAF = 0 (Rx FIFD not full status)
- URTFSTR1.URTIRSSAE = 1 (Ax FIFD empty status)

Setting example:

Figure 4.15 URTJNnFSTC Register Format

URTJNFSTC = 0xe3;

[* Clear receive error flags */

/* Clear timeout error flag */

/* Clear transmit FIFO overflow error flag */
/* Clear receive FIFO overrun error flag */
/* Clear transmit FIFO pointer */

/* Clear receive FIFO pointer */
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4.3 Function Specifications
This section describes the specifications for the functions that are used by the sample program.

4.3.1 Main Processing (main.c)

[Function Name] main()

[Function] Calls necessary initialization functions before entering an infinite loop.
[Arguments] None

[Return Value] None

[Startup Method] Enters the main function after hardware initialization.
[SFRs Used] None

[Calling Function] None

[Variables] flag_transmit_over, flag_receive over

[File Name] main.c

[Notes] None

4.3.2 Software Initialization Processing (initial.c)

[Function Name] port_initial()

[Function] Sets up ports and their mode.

[Arguments] None

[Return Value] None

[Startup Method] Call

[SFRs Used] PFCE4, PFC4, PMC4, PM4, PFCE13, PFC13, PMC13, PM13
[Calling Function] main()

[Variables] None

[File Name] initial.c

[Notes] None

[Function Name] cg_initial()

[Function] Initializes the special clock frequency control register.
[Arguments] None

[Return Value] None

[Startup Method] Call

[SFRs Used] SFRCTL3

[Calling Function] main()

[Variables] None

[File Name] initial.c

[Notes] None
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[Function Name]
[Function]
[Arguments]
[Return Value]
[Startup Method]
[SFRs Used]
[Calling Function]
[Variables]

[File Name]
[Notes]

hbus_initial()

Initializes the AHB bus.

None

None

Call

ETARCFGO, ETARADRSO, ETARMASKO
main()

None

initial.c

None

[Function Name]

board_initial()

[Function] Sets up the initial state of the LEDs.
[Arguments] None

[Return Value] None

[Startup Method] Call

[SFRs Used] P13

[Calling Function] main()

[Variables] None

[File Name] initial.c

[Notes] None

[Function Name] ram_initial()

[Function] Sets up the initial states of the receive buffer and flags.
[Arguments] None

[Return Value] None

[Startup Method] Call

[SFRs Used] None

[Calling Function] main()

[Variables]

[File Name]
[Notes]

txdata_urtj1[], rxdata_urtj3[], flag_transmit_over, flag_receive_over, flag_fifo_error,
flag_uart_error

initial.c

None
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[Function Name]

wait()

[Function] Waits for a certain number of steps.
[Arguments] int number

[Return Value] None

[Startup Method] Call according to the an argument setting.
[SFRs Used] None

[Calling Function] main(), int_urtj1ire(), int_urtj3ire()
[Variables] None

[File Name] initial.c

[Notes] None

[Function Name] display()

[Function] Controls the LEDs according to the state of the relevant flags.
[Arguments] None

[Return Value] None

[Startup Method] Call

[SFRs Used] P13

[Calling Function]

int_urtj3ir(),int_urtj3ire(), int_urtj1ire(),int_urtj1ic()

[Variables] flag_transmit_over, flag_receive_over, flag_ error
[File Name] initial.c

[Notes] None

4.3.3 Receive Processing (uartj_receive.c)

[Function Name] urtj3_receive_initial()

[Function] Initializes the UARTJ3 macro.

[Arguments] None

[Return Value] None

[Startup Method] Call

[SFRs Used]

[Calling Function]
[Variables]

[File Name]
[Notes]

URTJ3CTLO, URTJ3CTL1, URTJ3CTL2, URTJ3FCTLO, URTJ3FCTL1, ICURTJ3IR,
ICURTJ3IS

main()

None

uartj_receive.c

None
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434 Transmit Processing (uartj_transmit.c)

[Function Name]
[Function]
[Arguments]
[Return Value]
[Startup Method]
[SFRs Used]

[Calling Function]
[Variables]

[File Name]
[Notes]

urtj1_transmit_initial()
Initializes the UARTJ1 macro.
None

None

Call

URTJ1CTLO, URTJ1CTL1, URTJ1CTL2, URTJ1FCTLO, URTJ1FCTL1, ICURTJIC,
ICURTJ1IS

main()

None

uartj_transmit.c

None

[Function Name]
[Function]
[Arguments]
[Return Value]
[Startup Method]
[SFRs Used]
[Calling Function]
[Variables]

[File Name]
[Notes]

urtj1_transmit_start()

Performs the UARTJ1 macro transmission.
None

None

Call

URTJ1FTX

main()

txdata_urtj1[]

uartj_transmit.c

None
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4.35 Interrupt Processing (interrupt.c)

[Function Name] int_urtjtic ()

[Function] Processes the UARTJ1 macro transmit interrupt.
[Arguments] None

[Return Value] None

[Startup Method] Request INTUAJ1IC is present in an unmasked state.
[SFRs Used] None

[Calling Function] None

[Variables] flag_transmit_over

[File Name] interrupt.c

[Notes] None

[Function Name]
[Function]
[Arguments]
[Return Value]
[Startup Method]
[SFRs Used]

int_urtjtire ()

Processes the UARTJ1 macro status interrupt.

None

None

Request INTUAJ1IS is present in an unmasked state.

URTJ1STR1, URTJ1FSTR1, URTJ1STC, URTJ1FSTC, URTJ1CTLO,
URTJ3FSTRO, URTJ3STC, URTJ3FSTC, URTJ3CTLO, ICURTJ1IC, ICURTJ1IS,
ICURTJ3IR, ICURTJ3IS, P13

[Calling Function] None

[Variables] flag_uart_error, flag_fifo_error, flag_receive_over, flag_transmit_over, rxdata_urtj3][]
[File Name] interrupt.c

[Notes] None

[Function Name] int_urtj3ir ()

[Function] Processes the UARTJ3 macro receive interrupt.

[Arguments] None

[Return Value] None

[Startup Method]
[SFRs Used]
[Calling Function]
[Variables]

[File Name]
[Notes]

Request INTUAJ3IR is present in an unmasked state.
URTJ3FSTRO, URTJ3FRX

None

rxdata_urtj3[], flag_receive over

interrupt.c

None
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[Function Name] int_urtj3ire ()

[Function] Processes the UARTJ3 macro status interrupt.

[Arguments] None

[Return Value] None

[Startup Method] Request INTAJ3IS is present in an unmasked state.

[SFRs Used] URTJ3STR1, URTJ3FSTR1, URTJ1STC, URTJ1FSTC, URTJ1CTLO,

URTJ3FSTRO, URTJ3STC, URTJ3FSTC, URTJ3CTLO, ICURTJ1IC, ICURTJ1IS,
ICURTJ3IR, ICURTJ3IS, P13

[Calling Function] None

[Variables] flag_uart_error, flag_fifo_error, flag_receive_over, flag_transmit_over, rxdata_urtj3[]
[File Name] interrupt.c

[Notes] None
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Website and Support

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/inquiry

All trademarks and registered trademarks are the property of their respective owners.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes on the
products covered by this manual, refer to the relevant sections of the manual. If the descriptions under General
Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each other, the
description in the body of the manual takes precedence.

1. Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. Unused pins should be handled as
described under Handling of Unused Pins in the manual.

2. Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.

3. Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access
these addresses; the correct operation of LSI is not guaranteed if they are accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Moreover, when switching to a clock signal produced with an external resonator (or by an external
oscillator) while program execution is in progress, wait until the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to one with a different type number, confirm that the

change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different type numbers may differ
because of the differences in internal memory capacity and layout pattern. When changing to
products of different type numbers, implement a system-evaluation test for each of the products.
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be disclosed by Renesas Electronics such as that disclosed through our website.

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

5. When exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and
regulations. You should not use Renesas Electronics products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to
the development of weapons of mass destruction. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations.

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades: "Standard", "High Quality", and "Specific". The recommended applications for each Renesas Electronics product

depends on the product's quality grade, as indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas

Electronics product for any application categorized as "Specific" without the prior written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any ication for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the
use of any Renesas Electronics product for an application categorized as "Specific" or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.

The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual home I machine tools;

personal electronic equipment; and industrial robots.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment not specifically
designed for life support.

"Specific": Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical
implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,

please evaluate the safety of the final products or system manufactured by you.

o

. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

11. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

ENESAS

SALES OFFICES Renesas Electronics Corporation http://www.renesas.com

Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics America Inc.
2880 Scott Boulevard Santa Clara, CA 95050-2554, U.S.A.
Tel: +1-408-588-6000, Fax: +1-408-588-6130

Renesas Electronics Canada Limited
1101 Nicholson Road, Newmarket, Ontario L3Y 9C3, Canada
Tel: +1-905-898-5441, Fax: +1-905-898-3220

Renesas Electronics Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K
Tel: +44-1628-585-100, Fax: +44-1628-585-900

Renesas Electronics Europe GmbH

Arcadiastrasse 10, 40472 Dusseldorf, Germany
Tel: +49-211-65030, Fax: +49-211-6503-1327

Renesas Electronics (China) Co., Ltd.
7th Floor, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100083, P.R.China
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679

Renesas Electronics (Shanghai) Co., Ltd.

Unit 204, 205, AZIA Center, No.1233 Lujiazui Ring Rd., Pudong District, Shanghai 200120, China

Tel: +86-21-5877-1818, Fax: +86-21-6887-7858 / -7898

Renesas Electronics Hong Kong Limited

Unit 1601-1613, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2886-9318, Fax: +852 2886-9022/9044

Renesas Electronics Taiwan Co., Ltd.
13F, No. 363, Fu Shing North Road, Taipei, Taiwan
Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Singapore Pte. Ltd.
1 harbourFront Avenue, #06-10, keppel Bay Tower, Singapore 098632
Tel: +65-6213-0200, Fax: +65-6278-8001

Renesas Electronics Malaysia Sdn.Bhd.

Unit 906, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, JIn Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +60-3-7955-9390, Fax: +60-3-7955-9510

Renesas Electronics Korea Co., Ltd.

11F., Samik Lavied' or Bldg., 720-2 Yeoksam-Dong, Kangnam-Ku, Seoul 135-080, Korea

Tel: +82-2-558-3737, Fax: +82-2-558-5141

© 2012 Renesas Electronics Corporation. All rights reserved.
Colophon 1.1



	1. Overview
	1.1 Initialization
	1.2 UARTJ Setup
	1.3 Interrupt Enabling
	1.4 Main Loop Processing

	2. Usage Environment
	2.1 Circuit Diagram
	2.2 Development Environment

	3. Software
	3.1 File Organization

	4. Sample Application
	4.1 Flow Charts
	4.1.1 Main Processing
	4.1.2 Receive Interrupt Processing
	4.1.3 Transmit Interrupt Processing
	4.1.4 Transmit/Receive Control Processing
	4.1.5 Status Interrupt Processing

	4.2 Register Setup
	4.2.1 Port Setup
	4.2.2 UARTJn Control Register 2 (URTJnCTL2)
	4.2.3 UARTJn Control Register 0 (URTJnCTL0)
	4.2.4 UARTJn Control Register 1 (URTJnCTL1)
	4.2.5 FIFO Control Register 0 (URTJnFCTL0)
	4.2.6 FIFO Control Register 1 (URTJnFCTL1)
	4.2.7 UARTJn Status Clear Register 0 (URTJnSTC)
	4.2.8 FIFO Status Clear Register (URTJnFSTC)

	4.3 Function Specifications 
	4.3.1 Main Processing (main.c)
	4.3.2 Software Initialization Processing (initial.c)
	4.3.3 Receive Processing (uartj_receive.c)
	4.3.4 Transmit Processing (uartj_transmit.c)
	4.3.5 Interrupt Processing (interrupt.c)


	Revision Record
	General Precautions in the Handling of MPU/MCU Products
	Notice

