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Introduction

This application note explains how to set up the CSIH (clocked three-wire serial interface) and also gives an outline of
the operation and describes the procedures for using a sample program. The sample program transmits and receives data
between the CSIHO and CSIH3. The CSIHO transmits data in master mode, while the CSIH3 receives datain dave
mode. The sample program uses two memory modes: direct access modes and dual buffer mode.

Target Device
V850E2/MN4 Microcontrollers
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V850E2/MN4 CSIH Control

1. Overview
This application note explains the following four operation modes of the CSIH as usage examples:

o Master dual-buffer transmit-only mode
e Slave dual-buffer receive-only mode

e Master direct-access transmit-only mode
e Savedirect-access receive-only mode

In master mode, the serial communication clock is generated by the internal baudrate generator (BRG) and supplied by
signal CSIHNTSCK. In slave mode, another device is the communication master. The communication clock is supplied.

See section 4.1 “Flow Charts’ for the details of the sample program.

The main pointsin master dual-buffer transmit-only mode are illustrated bel ow.
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Figure 1.1 Master Dual-Buffer Transmit-Only Mode
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The main points in slave dual-buffer receive-only mode areillustrated below.
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Figure 1.2 Slave Dual-Buffer Receive-Only Mode
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The main points in master direct-access transmit-only mode (Job mode is enabled) are illustrated below.
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Figure 1.3 Master Direct-Access Transmit-Only Mode (Job Mode Is Enabled)
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The main points in slave direct-access receive-only mode are illustrated below.
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Figure 1.4 Slave Direct-Access Receive-Only Mode
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The basic communication specifications are shown below.

Memory mode Direct access mode | Dual buffer mode
Receive I/F CSIH3
Transmit I/F CSIHO
Transfer direction MSB first
Parity bits during No parity bit
transmission/reception
Data length 8 bits
Baud rate 64 kbps
FIFO size None 64 bytes (each of transmit FIFO
and receive FIFO
Communication data length 6 bytes 9 bytes
JOB (jobs) 2 jobs None
EDL (extended data length) None
LBM (loop-back mode) None
SS (slave select) None

1.1 Initialization
The genera 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 CSIH Setup

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

<CSIH control setup>

e CSIHn control register 0 (CSIHNCTLO)

e CSIHnN control register 1 (CSIHNCTL1)

e CSIHn control register 2 (CSIHNCTL2)

e CSIHN memory control register 0 (CSIHhNMCTLO)
e CSIHN memory control register 1 (CSIHhNMCTL1)
e CSIHN memory control register 2 (CSIHhNMCTL?2)
e CSIHn configuration register x (CSIHNCFGx)

1.3 Interrupt Enabling
Interrupts are enabled by the El instruction.

RO1AN0924EJ0100 Rev.1.00
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1.4 Main Loop Processing

e Theoperation of datatransfer viathe CSIH depends on the memory mode.
In dual buffer mode, the transmitting CSIHO transmits nine bytes of data and the receiving CSIH3 receives the nine
bytes of data from the CSIHO. The internal RAM has nine bytes (one byte (one block data) x nine) of an areafor
each of the user transmit array to store transmit data and the user receive array to store receive data.
In direct access mode, the transmitting CSIHO prepares six-byte data, divides the data into three bytes asajob, and
transmits the two jobs. The receiving CSIH3 receives six bytes of data and stores the datain the internal RAM. The
internal RAM has the six-byte (one byte (one block data) x six) user transmit array to store transmit data and the six-
byte user receive array to store receive data.

e The conditions under which datatransfer viathe CSIH starts depend on the memory mode.
<1> Transmission in CSIH master mode;

In direct access mode, data transmission is started by writing data to the CSIHNTXOW register after the setup
of the CSIH ends.

In dual buffer mode, datatransmission is started by setting the CSIHNMCTL2.CSIHNBTST hit to 1.
<2> Reception in CSIH slave mode:

In direct access mode, data reception is started by detecting external clock CSIHNTSCK.

In dual buffer mode, data reception is started by setting the CSIHhMCTL2.CSIHNBTST bit to 1.

e Interrupts occur at the timings described below.

In direct access transmit mode, a transmit status interrupt (CSIHNTIC) occurs after each unit of datais transmitted.
In job mode, ajob completion interrupt (CSIHNTIJC) occurs after the transfer of the job that is enabled by setting
the CSIHOCTLO0.JOBE bhit to 1 is compl eted.

In direct access receive mode, areceive status interrupt (CSIHNTIR) occurs each time data is received.

In dual buffer mode, atransmit status interrupt (CSIHNTIC) and areceive status interrupt (CSIHNTIR) occur after
the specified amount of datais transferred.

A communication status interrupt (CSIHNTIRE) is generated whenever a communication error occurs.

RO1AN0924EJ0100 Rev.1.00 Page 7 of 40
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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 CSI communication between the CSIHO and the CSIH3. The CSIHO transmits datain
master mode and the CSIH3 receives the datain lave mode. The P4_12 pin, the P4_13 pin, and the P4_11 pin are used
for the SOOF pin, the SIOF pin, and the SCKOF pin for the CSIHO, respectively. The P4_3 pin, the P4_6 pin, and the
P4_7 pin are used for the SO3F pin, the SI3F pin, and the SCK3F pin for the CSIH3, respectively. The SOOF pin is
connected to the SI3F pin and the SCKOF pin is connected to the SCK 3F 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.

e Multi
Green Hills software, Inc. integrated development tool suit.

IAR Embedded Workbench
IAR Systems integrated development tool suit.

RO1AN0924EJ0100 Rev.1.00 Page 8 of 40
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3. Software

This section describes the organization of the compressed files to be downloaded.

3.1 File Organization

The compressed files to be downloaded is summarized below.

File Name Description Common CubeSuite+ Multi File
(Tool Structure) Source File File
crtE.s Hardware initialization processing [J
startup.s [J
V850E2MN4.dir Link/directive file [ ]
V850E2_MN4 CSIH.Id ®
vector.s Vector table [J
csih.h Variable and function declarations [J
main.c Main processing (]
initial.c Software initialization processing [J
csih_transmit.c Transmit processing [J
csih_receive.c Receive processing [J
interrupt.c Interrupt processing (]
RO1AN0924EJ0100 Rev.1.00 Page 9 of 40
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4. Sample Application

This section explains how to set up the CSIH functions.

4.1 Flow Charts

The flow charts of this sample program are given below. The pertinent subroutines are entered according to the
operating mode that is set up by the user.

41.1 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 communication and awaits
the end of communication.

( START )

A
DI

SYSTEM_INITIAL

PORT_INITIAL

.

APPLICATION_INITIAL

REGEIVE_INITIAL

TRANSMIT_INITIAL

A4

L e |

!

TRANSMIT_START

Y

RECEIVE_START

NO

Y

OVER ?

YES

FLAGS_CLEAR

Start program

Disable maskable interrupts

Initialize system

Initialize ports

Initialize variables

Initialize CSIH3 for reception
and enable receive interrupts

Initialize CSIHO for transmission
and enable transmit interrupts

Enable maskable interrupts

Start communication

Start reception

Await end of transmission /
reception

Clear user transmit / receive end flag

uonezijernu|

dooj UBN ——» |«

Figure 4.1 Main Processing Flowchart
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4.1.2

Master Direct-Access Transmit-Only Mode

Master direct-access transmit-only mode is started by writing transmit data to the CSIHNTXOW register. Forty-eight
bits (six bytes) of transmit data are divided into two jobs before transmission. The communication data length is eight

bits.

=

Initialize CSIHN

Write transmit data to
CSIHNTXOW register

Last job?

YES

Set JOBE bitto 1

>

Write next transmit data

1
_-m = 1
- =~ 1

1

_---""" HaveCSIHnTIC ~~~-.__NO !
"~~~ _interrupt occurred? _ -~~~

~
-
S~. .-

[ YES

- =~

\_,——"’HaveCSIHnTIJE)\‘\\,’jK_)____

T~ ~._ _interrupt occurred? __--""

‘§~ —”

[ YES

Set user transmit end flag

o )

Remark 1. The broken lines indicate hardware processing.

Figure 4.2 Flowchart of Master Direct-Access Transmit-Only Mode
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4.1.3 Slave Direct-Access Receive-Only Mode
Slave direct-access receive-only mode is started by detecting external clock CSIHTSCK.

=

Initialize CSIHN

_ .-~ Has communication~~~__ NO
“~~._ clock CSIHNTSCK been .-~~~ """
T~~_ detected? _ .-~

YES

=~

_.--~""Has CSHHNTIR “~~-___ NO
“~~.__ interrupt occurred? __---

Read data from CSIHNRXOW register
by receive data read processing

End of reception?

YES

Set user receive end flag

e )

Remark 1. The broken lines indicate hardware processing.

Figure 4.3 Flowchart of Slave Direct-Access Receive-Only Mode
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414 Master Dual-Buffer Transmit-Only Mode
Master dual-buffer transmit-only mode is started by setting the CSIHNMCTL2.CSIHNBTST bit to 1.

=

|
Initialize CSIHN

<

Write transmit data to
CSIHNTXOW register

Have all data been
written?

Set BTST bitto 1

1
.--~7 Have CSIHNTIC ~~~._ :
T~~~ _interrupt occurred? _.--~

~<. -

h
\

YES

Set user transmit end flag

e

Remark 1. The broken lines indicate hardware processing

Figure 4.4 Flowchart of Master Dual-Buffer Transmit-Only Mode
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4.1.5 Slave Dual-Buffer Receive-Only Mode

Slave dual-buffer receive-only mode is started by setting the CSIHNMCTL2.CSIHNBTST bit to 1 and then detecting
external clock CSIHTSCK.

(s )
v

Initialize CSIHn

v

Set BIST bit to 1

- ~

- . . ~
_ -~ Has communication ~. NO

~< -~ clock CSIHnTSCK been _ -~
S~o detected? _ - -

L el el e e e e -
D EGRETTELTEELEEEERES
'
- - '
/”’ ~~~\ NO :
-
_-="" HasGCSHnTIR  ~~<_ ;
~ . =T TTTTTT -
= ~ L _interrupt occurred? _ . -~
\\ -
\\N”f’
YES

A

Read data from CSIHNRXOW register
by receive data read processing

'

Have all data
been read?

Set user receive end flag

( eND )

Remark 1. The broken lines indicate hardware processing

Figure 4.5 Flowchart of Slave Dual-Buffer Receive-Only Mode
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4.1.6 Communication Error Interrupt Processing

If acommunication error occurs, a communication error interrupt is generated. Then, the communication error interrupt

processing is executed. The communication is stopped and the SFR error flag is cleared. The CSIHn is reset at the same
time.

Status interrupt
INT_CSIHTIRE

Clear error flag

:

Reset CSIHN

C End of processing )

Figure 4.6 Communication Error 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 CSIH.

4.2.1 Port Setup

The program described in this application note executes seria transmission/reception by using two macros, the CSIHO
and the CSIH3. The relevant ports must be set up so that the pins for the CSIHO and the CSIH3 are enabled.

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

i)
<
@]

PFCE

1Y)
i
@]
o)
<

Macro Pin Corresponding Function

CSIHO SOOF Alternative mode 4, output

SIOF Alternative mode 4, input

SCKOF Alternative mode 4, output

CSIH3 SO3F Alternative mode 4, output

SI3F Alternative mode 4, input

SCK3F Alternative mode 4, input

PORT P13 6 Port mode, output

o|lo|alalalalala
olo|alalalalala
o|lo|=a|a|a|ala]~
o|o|=~|=~|o|lo|=|o

P13 7 Port mode, output

Setting examples

/* alternative mode 4 in that csih
CSIHO:Master Mode,transmission
P4 12: CSIHTAO0SO
P4 13: CSIHTAOSI
P4 11: CSIHTAOSCO
CSIH3:Slave Mode,receptiom
P4 3: CSIHTA3SO
P4 6: CSIHTA3SI
P4 7: CSIHTA3SCI */
PFCE4 = 0x38c8;
PFC4 = 0x38c8;
PMC4 = 0x38c8;
PM4 = 0x20c0;

/*P13_6,7: LEDs,|0,OUTPUT */
PFCE13 = 0x0000;

PFC13 = 0x0000;

PMC13 = 0x0000;

PM13 = 0x0000;

RO1AN0924EJ0100 Rev.1.00 Page 16 of 40
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4.2.2 CSIH Control Register 2 (CSIHNCTL2)
The CSIHNCTL2 register selects the communication clock.

In master mode, the transmission baud rate can be selected by the CSIHNPRS[2:0] bits and the CSIHNBRS[11:0] bitsin
the CSIHNCTL 2 register. The maximum available baud rate is Pclk/4 in master mode and Pclk/6 in slave mode. The

minimum available baud rate is Pclk/524160 in both modes.

In this sample program, the communication clock is set to 64 kbps, and the CSIHNPRS[2:0] bits are set to 1, and the

CSIHNBRS[11:0] hits are set to 260.

Access This register can be readfwritien in 16-bit units.
Address <CSIHn_base_OS= + 0014y

Initial Value E000,,. This register is initialized by any reset.

15 14 13 12 11 10 4 8 T & H 4 3 2 1 0
CSHnPRS20] | 0 | CSIHNBRS[11:0]
AW RW RW R RW RW RW RW RW RW RW RW RW RW RW RW
Caution Changing the contents of this register is only permitted when
CSIHRCTLO.CEIHNPWR = 0.
Table 22-20 CSIHnCTL2 register contents
i Bit name Function
151013 CSIHnPRS | Selects the oparating mode and the value of the prescaler.
[210] z
ores | o | Srag Base clock (PRSOUT] selection
i 0 0 PCLE (masier mode)
0 ] 1 PCLESZ (master mods)
i 1 0 PCLES (master mods)
i 1 1 PCLESE (master mods)
i 0 0 PCLEAME (master mode)
i 0 i PCLES32 (master mods)
i 1 0 PCLEGY (master mods)
i 1 1 External chock by way of CSIHNTSCK (in) (slave
mizde)
11120 CSIHRBRS | Selects the baud rate.
(1] CSIHNBRS[11:0] Baud rate at CSIHNTBLK
i BRG is stopped
1 PCLEAZ™ =1 x 2
2 POLEAZ™ 2 x 2)
3 PCLKAZ™ = 3= 2)
4 PCLKAZ™ x4 = 2
4005 POLE/2™ = 4095 » 2)
Maote
m = 0 to 6: Vialue specified for CSIHNPRS[20]

Figure 4.7 CSIHNCTL2 Register Format
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Setting example

CSIHNCTL2 = 0x2104; /* master mode;Pclk/221*260*2 */

CSIHNCTL2 = 0xEQ000; /* slave mode */

R0O1AN0924EJ0100 Rev.1.00 Page 18 of 40
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4.2.3

CSIH Control Register 0 (CSIHNCTLO)

The CSIHNCTLO register controls the operation clock, enables or disables transmission and reception, and specifiesthe

use for the CSIH memory. It forces the stop of communication at the end of the current job.

Access  This register can be readfwritien im 8-bit or 1-bit units.
Address <CS5IHn_base_USER= + 0000y

Initial Valua 00y. This registar is inifialized by any reset.

T & h 4 3 2 1 i)
G5IHn | CSHn | CSlHn ] 0 C5iHn | GSlHn
FWH TXE AXE JOBE MBS

AW R RAY R R R R RW

Table 22-16 CSIHnCTLO register contents

Bit position

T CSIHNPWH

Controls the operaion diock.

0: Stops operation cock

1: Provides operaton dock
Clearing CSIHnPFWRA 1o 0 resets the miemal circuss, stops operation, and sets the
CSIH to standby state. Mo clock is provided to intemal cercuits, thus the power
consumption of the CSHN = minimzed.

I CSIHnP'WR ks cleared during commurecalion, ongoang commumcation is
immediately aborted. In this case, it is necessary to restart communication from

the beginning.

] CSHnTXE

Enables/dieables transmission.
0: Transmission disablad
1: Transmission enabled

b CEIHnRXE

Enables/dieables reception.
0: Receive disablad
1: Receive enablsd

1 CSHnJOBE

Stops the communication at the end of the cummant job (Communication ends
when data is written to the trrnsmissson buffer while CEIHNTXIW.CSIHREC = 1
{indicating that the job has ended).).

0: Communication stop is not required

1: Communication stop
Thie bil can be used to abor 2n ongoing job. i &= awomatically cleared. Even if
this bit is sat, 0 iz always returned when it is read.
In FIFD mode, the next communication should then be staned afler dieanng the
pointers by sefing CSIHRSTCAD.CEIHNPCT = 1.
Caution
CSIHNJOBE i onfy valid when CSIHNCTLA.CSIHNJE = 1.
Setting this bit iz prohibited in the slave mode. When thes bt i read, 0 is always
retumed.

0 CSIHnMBS

Bypasses the memory for iranemiesion and'or recepbion data.
0: Memory mode
C5IH memory s used for tramsmession andfor reception data
1: Direct access mode
C5IH memory is bypassed
Caution
In the sleve mode, perorm rewnting 21 the same time that
CEIHNCTLO.CEIHNPWRA changes from 0o 1.

Figure 4.8 CSIHNCTLO Register Format (1/2)
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Cautlons 1. When CSIHNPWR = 0, do not change the CSIHNTXE, CSIHnRXE,
CSIHnJOBE, or CSIHNMBS bit. However, the CSIHNTXE, CSIHNRXE, or
CSIHNMBS bit can be changed at the same time that the CSIHNPWR bit
changes from 0 to 1.

2. Do not modify CSIHNTXE or CSIHNRRXE or CSIHNMBS while a data
transmission is pending or going on, i.e. if CSIHNSTRO.CSIHNTSF = 1.

Figure 4.9 CSIHNnCTLO Register Format (2/2)

CSIHNCTLO = 0x00; /* stop CSIHO */

CSIHNPWR = 1; /* permit CSIHn */

CSIHNTXE = 1; /* permit transmission */

CSIHNRXE = 1; /* permit reception */

CSIHNMBS = 0; /* memory mode */

CSIHNMBS = 1; [* direct access mode */

CSIHNJOBE = 1; /* stop communication after this JOB */

RO1AN0924EJ0100 Rev.1.00 Page 20 of 40
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424 CSIH Control Register 1 (CSIHNCTL1)

The CSIHNCTL1 register controls the communication. It mainly specifies the interrupt timing and interrupt delay mode
and selects the active output level of each chip select signal and the chip select signal operation to perform after the last

dataistransferred.

Access This registar can be readiwritien in 32-bit units.
Address <C5IHn_basa_05= + 0010y

Initial Value 000C 0000,,. This register is initialized by any reset.

1 30 20 2B ¥ =® 25 M 2 2 M 20 1o iB 17 16

0 ] 0 ] 0 0 0 Q ] v Q ] 1] 0 | GSkHn |CElHn
CKR | 5LIT

R R R R R R R R R R A R R A RA AW
15 14 13 12 11 10 o ] T G b 4 3 2 1 0

CSIHnCELTT 0] G5Hn | CEIHn | G5IHn | G5iHn | C5lH | G5IHn | G5fHn | CEHA

EME| JE | DG5S | G541 | LBM | BIT | HRE | S5E

AW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Caution Changing the contenis of this register iz only permitted when
CSIHNCTLO.CEIHnPWA = 0.

Table 2217 CSIHnCTL1 register contents (1/2)

Bit position

Function

17

CSIHnCKR

Selects the CEIHNTSCE clock phase.
0 The default C5IHNTSCK level is the high level.
1: The default CSIHNTSCK lewvel is the low laval
Caution
Wihen using this bat withoud wsing the chip select function, dear
CEIHnCFGx CSIHNCKPx to 0.

CSiHnSLIT

Selects the timing of interrupt CSIHNTIC.

0 Mormal mierrupt teming (miermupt is generated afer the transier)

1: When the contenis of the CSIHNTX0W or CSEHNTXOH regester are
transferred io the ehift regester, an intermupt iz immediately gensraied. (This
only functsons i the direct access mode. )

For details, refer to “CSIHRTIC in direct access mode”™ on page 1296

15to B

CSIHnCSLx

Selects the active oulput level of chip select signal x (CSIHNTCS5x).
0: Chip seled = active low
1: Chip seled = active high
For details, refer to 22.53.3 “Chip selection (05) feaiums " on page 1280

CSHnEDLE

Engables/dizables exended data length (EDL) mods.
{0 Extended data length mods dizsbied
1: Extendad data length mods enablad
Faor details, refer to 2 “Data length greater than 16 bite™ on page 1291

Figure 4.10 CSIHNnCTL1 Register Format (1/3)
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Table 22-17 CSIHnCTL1 register contents (2/2)

Bit position Bit name Function

B CSIHNJE Enables/disables job mode.

0: Job mode disabled

1: Job mode enabled
For details, refer to 22 3 4 “Chip seled timing defails™ on page 1282
The CSIHNCTLO.CSIHNJOBE, CSIHNTX0OW.CSIHNEQ., and
CSIHNTXOW.CSIHNCIRE bits are only valid when this bit is 1.
Setting this bit is prohibited in the slave mode.

5 CSIHnDCS Enables/disables data consisiency check.
0 Data consistency check disabled
1: Data consistency check enabled
For details, refer to 1 “Data consistency check” on page 1308.

4 CSIHNCSRAI Defines chip select behavior after last data transfer.

0: Chip select holds active level

1: Chip select returns to inactive level
The last data is identified at the interrupt fiming while in the direct access mode
or FIFQ mode. The direct access mode is used while CSIHRCTL1.CSIHNSLIT
4 1

3 CSIHnLBM Controls loop-back mode (LEM).

0: Loop-back mode deactivated

1: Loop-back mode activated
For details, refer to 22 3 15 “Loap-back modea”™ on page 1318.
Setling this bit is prohibited in the slave mode.

2 CSIHnSIT Selects interrupt delay mode.

0 Mo delay

1: Half clock delay for all interrupts
This bit is only valid in master mode. In slave mode, no delay is generated.
For details, refer to “CSIHNTIC in direct access mode™ on page 1296.

1 CSIHnHSE Enables/disables handshake mode.
0: Handshake function disabled
1: Handshake function enabled
For details, refer to 22 3 13 "Handshake function” on page 1304.

0 CSIHnSSE Enables/disables slave select function.

0 Input signal CSIHNTSS! is ignored

1: Input signal CSIHNTSSI is recognized
If the slave select function is not used, this bit must be set to 0 (see also 2232
‘Master'siave connections” on page 1278).

Figure 4.11 CSIHNnCTL1 Register Format (2/3)
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Details about CSIHRCTL1.CSIHNSSE:

Table 22-18 Operation of the slave select function during reception

Table 22-19

CSHnAXE | CSitinssE | COPTSS Receive operation
0 - - Reception disabled
1 0 - Possible
1 1 0 Possible
1 1 Disabled

Operation of the slave select function during transmission

CCS;::.I‘.I'XLQ CCSSITII-T:STELE ‘CSIHNTSSI Transmit operation
] - - Transmission disabled
1 0 - Possible
1 1 0 Possible
1 1 Disabled

Figure 4.12 CSIHNnCTL1 Register Format (3/3)

CSIHNCTL1 = 0x00010040;

CSIHNCTL1 = 0x00000000;

CSIHNCTL1 = 0x00000000;

[* TIC at start;CS0 inactive;JOB mode enable */
/* Output initial CSIHTSCO value at high level */
/* Transmit status interrupt request is generated at beginning of
transmission */

/* Set chip select signal CSO0 to active low*/

/* Disable extended data length mode */

/* Enable job mode */

/* Disable data consistency check */

/* Chip select signals retain active level */

/* Set loopback mode inactive */

/* No interrupt delay mode */

/* Disable handshake function */

/* Disable slave selection (SS) */

/* Normal interrupt timing */

/* CSO0 inactive */

/* Disable job mode */

/* Set chip select signals to active low */

/* hand shaking disable */
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4.2.5 CSIH Configuration Register x (CSIHNCFGXx)

The CSIHNCFGx registers specify the prescaler, the parity, the data length, the recessive configuration for broadcasting,
the serial data direction, the clock phase and the data phase, the idle enforcement configuration, the idle timing, the hold
timing, the inter-data timing, and the setup timing for each chip select signal CSIHCSSx.

In master mode, one or more chip select signals can be used. If several daves are connected to the master, the chip
select signals can be used to address one or more of the slaves. Only a selected dave is then enabled for communication.

A value must be set in the bit for each chip select signal according to the baud rate. In this sample program, these bits
are set to initial values.

Access  This register can be read’writien in 32-bit units.

Address CSIHNCFGO: <C5IHn_basa_0O5= + 1044,
CEIHNCFG1: <CSIHn_base_0S> + 1048,
CSIHNCFG2: <CSIHn_base (OS> + 1040y
CEIHNCFGA: «C8IHn_base_(0S: + 1050y
CEIHNCFG4: <CSIHn_base_ (S + 1054
CSIHNCFGS: <C5IHn_base_0O8:> + 1058,
CBIHNCFGE: <CSIHN_basa_0S5= + 1080,
CSIHNCFGT: <CSIHN_base_0S> + 1060,

Initial Value 0000 D000y. This registar is inifialized by any reset

3 o 24 2 I M 2 M 2 o2 M 20 ib 1m iT 16

CSIHn CSiHn CSIHNDLSx[30] D | 0| 0| 0 [CSHNCSIHNCSIHA|CSIHA
PSCLx{1:0] | PSx{1] ACE:x | DIFx | CKPx | DAPx

AW RW RW AW RW RW RW RW R R A R AW RW RW RW

15 14 13 2 1 10 9 8 T G b 4 3 2 1 0

CSIHn|  CSIHnIDu2:0) CSMHnHDx3:0] CEIHnlMx[3:0 CEIHnSPx]3:0]
IDLx

AW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW

Caution Writing is only possible when CSIHRCTLO.CSIHNPYWH = 0 {axcept whan
writing the same value, which is possibla even whan CSIHRCTLO.CSIENPWAR
=1).

Figure 4.13 CSIHNnCFGx Register Format (1/5)
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Table 22-28 CSIHnCFGx register contenis (1/4)

mfi:_m Bit name Function
31 and 30 CElHn Selects the prescaler for chip salect x
PSCLx[1:0] 2
PSCLx! | PSCLXD Prescaler output

i] 1] CSIHNBPCLE
i} 1 CSiHnBPCLE /2
1 1] CSiHnBPCLE /4
i 1 CSHnBPCLE 78

These bits are only availabls in master mode.
For details about CSIHRBPCLEK, see 22 .36 “Senal dock seisdion” on page 1285,

29 and 28 CSlHn Selects the party for chip salact x for transmession and reception.

FSX1Ol | T'csiHn | CSiHn i .
PSxd PSxi) Transmission Reception

1] 1] Mo panty transmitted Parity recepiion is not
expacied.

1] 1 Add panty bit fied at 0 Parity bit reception is
expected, but party judgment
iz not performed.

1 1] Add odd parity COdd parity bit recegption is
exmpected.

i 1 Add ewen parity Ewven parity bit recepiion is
expacted.

T to 24 CSlHn Selects the data length for chap ssbact x

O Sx[3:0]
! CSIHn
Data length
DL S 3:0]

D0 16 bids

00 1 kit

0Dig 2 bite

1111g 15 bits

Hots

For detads abowt the CSIHNDLEx[3:0] bit estting, see 2.3 0 "Dai length selection”.
For the CSIHnDLSx3:0] bae, 0001 g {1 bit) to 0110g {6 bits] can be speciied only
when the data length is 16 bits or more.

19 CEIHn Selects the recessave configuration for broadcastng for chip sslect ©
RCBEx 0: Dominant (higher preomty)
1: Recessive (lower pronity)
For details, sse 1 Configuration regisiers " on page 1280,
1B CSHnDIAx | Selects the senal data direction for chip selec x«
0: Diata is sent'received with M5B first
1: Diata is sentreceived with L5B first
For detais, see 223 10 “Seria data direction selsdtion” on page 1293

Figure 4.14 CSIHNnCFGx Register Format (2/5)

RO1AN0924EJ0100 Rev.1.00 Page 25 of 40
Feb 10, 2012 RENESAS




V850E2/MN4 CSIH Control

Table 22-28 CSIHnCFGx register contents (2/4)

Bit ;
- Bt name Function
position
17T and 1& | CEIHNCKP | CKP: Clock phase selact bit
X DAP: Data phass ssbact bit

CSIHRCTLA.CSIHRCKR =0

CEIHnDAPX CS5Hn | CSIHn E
CKPx DAPx Clock phase and data phase selection

o esmersex | [ [T L LI
CEHNTEO | o7 Joe o= fos fosYoe fod ) oo
TSI capiura o+t F %+t % %

0 L CEHERTE J'—-'—[-—ILHULI
casars0 Yo7 ) oe Yo ) e {03
CHENTE caplurs F F 4+ % |

CSIHRCTLA.CSIHRCKR =1

C5Hn | CSIHn
CKPx DAPx Clock phase and data phase selection
i i

OE D
coTmiame _ t t %ttt b 4

¢ ‘ e iniginigigigigC
e
CEHATE cager 1' 1' b 1' 1' f T T

1 X Setting prohibited

Caution
When not using the chip select function, fix the CSIHNCKPx bit to 0, and use the
CSIHNCTLA.CSIHNCKR bit o specify the clodk phase.

15 CEIHnIDLx | Selects the idle enforcement configuration for chip select x

0: If the chip select walus did not change, the chip eslect signal stays active. fa
differant chip sslect value is defined, chip sslect signal & becomes idle.

1: An idl= eiabe is insered after every transier o chip sslect x.

This bit iz only evailabés in mastar mode.

I CSIHNCTLY .C5HRJE = 1 and CSIHRTXOW.CEIHRED = 1, chip select signal x
difinitely bacomes idle even if CSIHNCFGD-T.CEIHnIDLN is deansd to 0.

For detads ahout the idle slate, sea Figurs 22-6 “Chip select fmings" on page 1281,

Figure 4.15 CSIHNnCFGx Register Format (3/5)
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Table 22-28 CSIHnCFGx register contents (3/4)

NBH;M Bit name Function
141012 CSIHn Selects the idle ime for chap sslect x.
D240 1055:[_;.“ e
00y 0.5 tran=mizsion clock cycles
0Mp 1 transmissson dock cycle
01ig 1.5 transmizsion clock cycles
- 25,35, 45,65)
11ip B.5 transmizsion clock cycles
Thees bits are only availabés in master mode.
Mol CSIHR Selects the hold fime for chip sslact xin transmission clock cycles.
HDX30] CSiHn Hold timing with Hold timing with
1M 3:0] CSHnCTLA.CSHnSIT =0 | CSIHnCTL1.CSIHnSIT =1
D0 0.5 g=nal clock cycles 1.0 s=nal clock cycles
DM g 1 senal clock cycle 1.5 sanal dock cycles
001 Oy 1.5 g=nal clock cycles 2.0 g=nal clock cycles

(25,35 45,65 85,
05105, 11.5 125, 145,
16.5, 18.5)

(3.0, 4.0, 50, 7.0, 9.0, 10.0,
11.0, 1220, 43.0, 15.0, 17.0,

18.0)

111ig

20.5 senal clock oycles

21.0 senal dock cycles

Thees bits are only availabés in master mode.

Figure 4.16 CSIHNnCFGx Register Format (4/5)
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Table 22-28 CSIHnCFGx register contents (4/4)
WB“;M Bit name Function
Ttod C5IHn Selacts the inter-data time for chip sslect x in transmissson clock cycles,
N3] CSIHn Inter-data time when Inter-data time when
M 3:0] CSHnCTLA.CSHRSIT=0 | CSIHRCTL1.CSHRSIT =1

D0 0.0 s=nal clock cycles 0.5 s=nal clock cycles

0D g 0.5 s=nal clock cycles 1.0 s=nal clock cycles

001 0y 1.0 genal clock cycles 1.5 s=nal clock cycles

Mg 2.0 s=nal clock cycles 2 5 s=nal clock cycles
- (300, 4.0, 80,80, 080, (35,45 65 85,95 105,
10.0,14.0,12.0,14.0,16.0, | 11.512.5, 145, 16.5, 18.5)
18.0}

111ig 20.0 senal dock cycles 20.5 senal dock cycles

Thess bits are only availabls in master mode.
3to0 S%SI[QHD] Selacts the setup time for chip esdect xin transmission clock cyoles,
w[3
== Setup delay

D0 0.5 s=nal clock cycles

0D g 1.0 genal clock cycles

001 0y 1.5 s=nal clock cycles

18.5)

- 125,35 45 65 B5 05105, 115,125, 145, 165,

111ig

20.5 senal dock cycles

Thess bits are only availabls in master mode.

Figure 4.17 CSIHnCFGx Register Format (5/5)

CSIHNCFGO = 0x08000000;

/* No parity */

/* data length 8 bits */
/* Recessive configuration: Dominant (higher priority) */
/* MSB first */
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4.2.6 CSIH Memory Control Register 0 (CSIHNMCTLO)
The CSIHNMCTLO register selects the memory mode and timeout setting.

FIFO mode, dual buffer mode, transmit-only buffer mode, and direct access mode can be set in the CSIH as memory
modes.

The sample program uses only dual buffer mode. It does not detect timeout time.

Access This register can be readwritien in 18-bit wnits.
Address <=CSIHn_base_O05> + 10404

Initial Value 001Fy. This register is inttialized by any reset.

15 14 13 42 4 10 9 & 7 & & 4 3 2 41 0
0 o 0 | 0 T 0 CSIHn 0| 0|0 CSIHNTOMA0]
MMS]1:0]

R R R R R A RW RW R R R RW RW RW RW RW

Table 22-24 CSIHnMCTLD register contenis

Bit position | Bit namse Function
9o B MEiSE![H*Inn] Selects the memory mods.
| —
1] 0 FIFQ mode
0 i Cruad bufisr mode
1 i Transmit-only buffer mode
1 1 Prohibited

Afer changing the memory mode, gst the CSIHNSTCADCSIHNPCT bit and clear
the individual bufisr pointers and other data.

Caution

The memory mods can only be changed when CSIHRCTLO.CSIHRPWR and
CEIHnCTLO.CSIHNMBES = 0.

4to0 CSIHn Select the FIFO mode imeout setting.
TO[4-0] CSIHNTO[R:0] Description
000 Mo timeout detaction
000G Temeout is (1 x & x BAG output clocks)
00040g Timeout is (2 x & x BAG output clocks)
11111g Timeout is (31 x 8 x BRG output clocks)
Caution

Thee timeout sstting can only be changad when CEIHnCTLD.CSIHNPWA = 0.
Clear these bite to 00000y when in the masier mode or 8 memory mode other than
the FIFC made (the direct access mode, dual buffer mode, or transmission mode).
For details about Bmeout detection, ses also 3 “Timeowt emor” on page 1341,

Figure 4.18 CSIHNMCTLO Register Format

CSIHOMCTLO = 0x0100; /* dual buffer mode; no timeout detection */
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4.2.7 CSIH Status Clear Register 0 (CSIHNSTCRO)
The CSIH can detect five errors: data consistency error, parity error, overrun error, timeout error, and overflow error.

The parity error, data consistency error, and timeout error can be individually enabled or disabled by the CSIHNSTCRO
register. When any of these errorsis detected, receive error interrupt CSIHTIRE is generated.

In this sample program, when receive error interrupt CSIHTIRE is detected, the relevant error flags are cleared by
setting each bit in the status clear register to 1.

15

Addrezs

[nitial Waluea

14

Access

This register can be writlen in 16-bit units.

When read. the value 0000y is always retuned.

13 12

<CSIHn_base_USER= + 0008y
0000y. This ragister is initialized by any raset.

i 10 g B [

GS51Hn | CElHR
ITMOEC | OFEC

] i

Ll s ]
(=a]
f-s
[*]
ha
-
[=]

0 ] 0 |CElHm| D

| 0 |CBHHm| @ |CSEHn |CElHR
FCT OCEC PEC | OWEC

W

W

A R

R R R W R R R R W R W W

Table 22-23 CSIHnSTCROD register conlents

Bit position

Function

CSIHNTMCEC | Timeout emor flag dear command

0z Mo operation. Read valus is always 0.
1: Claar time out emor flag (CSIHNS TR CSIHNTMOE)

CSHnOFEC | Owerflow ermor flag clear command

0z Mo operation. Read valus is always 0.
1: Clear overfiow emor flag (CSIHNSTRO.CSIHNOFE)

CSHnPCT | Controls the FIFD bufier pointers.

0: Mo opemation. Read value i always 0.
1: In the dual bufizr mods, transmet-only buffer mode, or FIFO mode, dear all
the foliowing FIFO buifer pointers:
- CEIHNMAWPO.CSIHnTRWAIG:O]
- CEIHNMAWPD.CSIHnRRA]E0]
- CEIHNMCTLE. CSHNS0P[E:0]
Im only the FIFC mods, alzo clear all the following status bits:
- CSIHnSTROLCSIHNSPF[ 0]
- CEIHNSTRO.CSIHNERP[7-0]
- CEIHnSTRO.CSIHnFLF
- CEIHNSTROLCSIHNTEF
Mote that CSIHNSTRD.CSIHREMF ie sst (indicating an empty FIFD buffer).
Caution
When this bit is st during communication, the communscation siops.

CSIHNDCEC | Data consistency emor flag clear command

0z Mo operation. Read valus iz always 0.
1: Clear data consisiency emor flag (CSIHRSTROLCSHNDCE)

CSHnPEC | Parity emor Eag clear command

0: Mo operation. Read valus is always 0.
1: Clear parity emor fag (CSIHnSTRO.CSIHRFE)

CSHnIVEC | Onerrun emor flag cdear command

0: Mo operaton. Read valus iz always (.
1: Clear owvermun amor fag (CEIHNSTRO.CEIHROVE)

Figure 4.19 CSIHNnSTCRO Register Format
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/* Clear status flags to 0 */
CSIHNTMOEC = 1;
CSIHNOFEC = 1;
CSIHNnPEC = 1;
CSIHNOVEC = 1;
CSIHnPCT =1;
CSIHNDCEC = 1;

/* Clear timeout error flag */

/* Clear overflow error flag */

/* Clear parity error flag */

/* Clear overrun error flag */

/* Clear FIFO buffer pointer */

/* Clear data consistency error flag */

RO1AN0924EJ0100 Rev.1.00
Feb 10, 2012

RENESAS

Page 31 of 40




V850E2/MN4 CSIH Control

4.3 Memory Modes

The CSIH supports FIFO mode, dual buffer mode, transmit-only buffer mode, and direct access mode as memory
modes. The memory mode can be changed by resetting CSIHNMCTLO.CSIHNMMS[1:0]. The conditions for starting
CSIH datatransfer and the interrupt timing depends on the memory mode, the operation mode, and the transfer mode.

Table 4.1 Start of Data Transfer

Memory Mode and Transfer Mode
Operating Mode Transmit-Only and Receive
Transmit/Receive
FIFO mode Master | Writes to the CSIHNTXO register Writes to the CSIHNTXO register
Direct access mode | Slave Writes to the CSIHNTXO register Receives a clock from the master
and starts the master clock
Transmit-only Master | Sets CSIHNMCTL2.BTST to 1 Sets CSIHNMCTL2.BTST to 1
buffer mode Slave | Sets CSIHNMCTL2.BTST to 1 Receives a clock from the master
and starts the master clock
Dual buffer mode Master | Sets CSIHNMCTL2.BTST to 1 Sets CSIHNMCTL2.BTST to 1
Slave Sets CSIHNMCTL2.BTST to 1 Receives a clock from the master
and starts the master clock
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4.4 Function Specifications
This section describes the specifications for the functions that are used by the sample program.

44.1 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_mode, flag_transmit_over, flag_receive_over, flag_error
[File Name] main.c

[Notes] None

4.4.2 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] buf_receive[], flag_transmit_over, flag_receive_over, flag_job_transmit, flag_error,
flag_fifo_error, count, LED, point_receive, point_transmit

[File Name] initial.c

[Notes] None

[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(), csih_transmit_1_start()

[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]

display()

Controls the LEDs according to the state of the relevant flags.
None

None

Call

P13

main()

flag_transmit_over, flag_receive_over, flag_error

initial.c

None

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

clear_receive_buffer ()
Clears receive buffer to 0.
None

None

Call

None

csih_receive_start ()

[Variables] point_receive, buf_receive
[File Name] initial.c

[Notes] None

4.4.3 Receive Processing (csih_receive.c)

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

[File Name]
[Notes]

csih_receive_initial()

Selects the subroutine according to the communication mode flags.
None

None

Call

None

main()

flag_mode

csih_receive.c

None

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

[File Name]
[Notes]

csih_receive_1_initial()

The CSIH3 macro performs initialization in direct-access receive-only mode.
None

None

Call

CSIH3CTLO, CSIH3CTL1, CSIH3CTL2, CSIH3CFGO, ICCSIH3IR
csih_receive_initial()

None

csih_receive.c

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

[File Name]
[Notes]

csih_receive_2_initial()

The CSIH3 macro performs initialization in dual-buffer receive-only mode.
None

None

Call

CSIH3CTLO, CSIH3CTL1, CSIH3CTL2, CSIH3CFGO, ICCSIH3IR
csih_receive_initial()

None

csih_receive.c

None

[Function Name]

csih_receive_start ()

[Function] The CSIH3 macro performs reception in dual-buffer receive-only mode.
[Arguments] None

[Return Value] None

[Startup Method] Call

[SFRs Used] CSIH3PWR, CSIH3MCTL2

[Calling Function] main()

[Variables] None

[File Name] csih_receive.c

[Notes] None

4.4.4 Transmit Processing (csih_transmit.c)

[Function Name] csih_transmit_initial()

[Function] Selects the subroutine according to the communication mode flags.
[Arguments] None

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

[File Name]
[Notes]

None

Call

None

main()
flag_mode
csih_transmit.c
None

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

[File Name]
[Notes]

csih_transmit_1_initial()

The CSIHO macro performs initialization in direct-access transmit-only mode.
None

None

Call

CSIHOCTLO, CSIHOCTL1, CSIHOCTL2, CSIHOCFGO, ICCSIHOIC, ICCSIHOIJC
csih_transmit_initial()

None

csih_transmit.c

None
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CSIH Control

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

[Calling Function]
[Variables]

[File Name]
[Notes]

csih_transmit_2_initial()

The CSIHO macro performs initialization in dual-buffer transmit-only mode.
None

None

Call

CSIHOCTLO, CSIHOCTL1, CSIHOCTL2, CSIHOCFGO, ICCSIHOIC, CSIHOMCTLO,
CSIHOMCTL2

csih_transmit_initial()

None

csih_transmit.c

None

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

[File Name]
[Notes]

csih_transmit_start()

Selects the subroutine according to the communication mode flags.
None

None

Call

None

main()

flag_mode

csih_transmit.c

None

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

[File Name]
[Notes]

csih_transmit_1_start()

The CSIHO macro performs transmission in direct-access transmit-only mode.
None

None

Call

CSIHOCTLO, CSIH3CTLO, CSIHOTX0OW

csih_transmit_start()

flag_job_transmit

csih_transmit.c

None

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

[File Name]
[Notes]

csih_transmit_2_start()

The CSIHO macro performs transmission in dual-buffer transmit-only mode.
None

None

Call

CSIHOCTLO, CSIH3CTLO, CSIHOTX0W, CSIHOTX0W, CSIHOMCTL2
csih_transmit_start()

point_transmit

csih_transmit.c

None
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445 Interrupt Processing (interrupt.c)

[Function Name] int_csihOic()

[Function] Processes CSIHO macro transmit status interrupt.
[Arguments] None

[Return Value] None

[Startup Method] Request CSIHOTIC is present in an unmasked state.
[SFRs Used] CSIHOCTLO

[Calling Function] None

[Variables] flag_mode, flag_job_transmit, flag_transmit_over
[File Name] interrupt.c

[Notes] None

[Function Name] I int_csihQijc()

[Function] Processes CSIHO macro job completion interrupt.
[Arguments] None

[Return Value] None

[Startup Method] Request CSIHOTIJC is present in an unmasked state.
[SFRs Used] CSIHOCTLO

[Calling Function] None

[Variables] flag_mode, flag_transmit_over

[File Name] interrupt.c

[Notes] None

[Function Name] int_csihQire()

[Function] Processes CSIHO macro communication error interrupt.
[Arguments] None

[Return Value] None

[Startup Method] Request CSIHOTIRE is present in an unmasked state.
[SFRs Used] CSIHOSTCRO, CSIHOCTLO

[Calling Function] None

[Variables] flag_error, point_receive, point_transmit

[File Name] interrupt.c

[Notes] None

[Function Name] int_csih3ir()

[Function] Processes CSIH3 macro receive status interrupt.
[Arguments] None

[Return Value] None

[Startup Method] Request CSIH3TIR is present in an unmasked state.
[SFRs Used] CSIH3RX0W, CSIH3CTLO

[Calling Function] None

[Variables] flag_mode, point_receive, count, flag_receive_over
[File Name] interrupt.c

[Notes] None
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[Function Name] int_csih3ire()

[Function] Processes CSIH3 macro communication error interrupt.

[Arguments] None

[Return Value] None

[Startup Method] Request CSIH3TIRE is present in an unmasked state.

[SFRs Used] CSIH3STCRO, CSIH3CTLO

[Calling Function] None

[Variables] flag_error, point_receive, point_transmit, count

[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.




Notice

1. Allinformation included in this document is current as of the date this document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas
Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to
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.

8. 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 application 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 equipment; home electronic appliances; 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.

10. 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.
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