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V850E2/ML4  
CSIH Control  

Abstract 
This document describes 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 for the V850E2/ML4. 

 
The features of the operation are described below, including usages of the CSIH in following 4 modes:  

x Master Direct-Access Transmit-Only Mode 
x Slave Direct-Access Receive-Only Mode 
x Master Dual-Buffer Transmit-Only Mode 
x Slave Dual-Buffer Receive-Only Mode 

 
 
 

Products 
V850E2/ML4 

 

Integrated development environments 
CubeSuite+, GHS MULTI V5.1.7D, and IAR for V850 Kickstart V3.80. 

 

 

When using this application note with other Renesas MCUs, careful evaluation is recommended after making 
modifications to comply with the alternate MCU. 

R01AN1222EJ0100 
Rev.1.00 

Jun. 22, 2012 
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1. Specifications 
This application note explains the following four operation modes of the CSIH as usage examples: 

x Master dual-buffer transmit-only mode 

x Slave dual-buffer receive-only mode 

x Master direct-access transmit-only mode 

x Slave direct-access receive-only mode 

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

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

The basic specifications of the communication are shown below. 

Memory mode Direct access mode Dual buffer mode 
Receive I/F CSIH1 
Transmit I/F CSIH0 
Transfer direction MSB first 
Parity bits during 
transmission/reception 

No parity bit 

Data length 8bits 
Baud rate 64kbps 
FIFO size None 64 bytes 

(each transmit / receive FIFO) 
Data size 6 bytes 9bytes 
JOB(job number) 2JOB None 
EDL（extended data length） None 
LBM（loop back mode） None 
SS（slave select） None 
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Table 1.1 lists the Peripheral Functions and their Applications and Figure 1.1 shows the Usage Example. 

 
Table 1.1   Peripheral Functions and their Applications 

Peripheral Function Application 
Ports(P1_4, P1_5, P4_3, P4_4) Connected to LEDs, and light on or off LEDs. 
CSIH0 - SO0F CSIH0 output (JA6-9) 
CSIH0 - SI0F CSIH0 input (JA6-12) 
CSIH0 - SCK0F CSIH0 clock(output) (JA6-11) 
CSIH1 – SO1F CSIH1 output (JA2-6) 
CSIH1 – SI1F CSIH1 input (JA2-8) 
CSIH1 – SCK1F CSIH1 clock (input) (JA2-10) 
 
 

 

Figure 1.1   Usage Example1 

 

                                                        
1 Mass production of RSK board will start in August, 2012. 

Target (RSK board) 1 

MCU(V850E2/ML4) 

LED 

Connect the pins on the board as 
follows: 
JA2-6 and JA6-12,  
JA2-8 and JA6-9,  
JA2-10 and JA6-11 

JA2 

JA6 

Check if the data CSIH1 received 
is correct in CSIH reception 
interrupt, on the debugger. 

Connected by the 
emulator 
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2. Operation Confirmation Conditions 
The sample code accompanying this application note has been run and confirmed under the conditions below. 

 
Table 2.1   Operation Confirmation Conditions 

Item Contents 
MCU used V850E2/ML4 
Operating frequency 200MHz (PLL multiplies the oscillator input frequency (fX: 10MHz) by 20.) 
Operating voltage 3.3V 

CubeSuite+ V1.00 
GHS MULTI V5.1.7D 

Integrated development 
environment 

IAR for V850 Kickstart V3.80.1  
CX V1.20(CubeSuite+), optimization: default 
C-V850E 5.1.7 RELEASE(GHS MULTI) , optimization: default 

C compiler 

IAR C/C++ Compiler for V850 3.80.1 [Kickstart] (3.80.1.30078), 
optimization: default 

Operating mode Normal operation mode 
Sample code version V1.00 
Board used RSK board 
Device used E1 emulator or MINICUBE 
Tool used none 
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3. Hardware 

3.1 Hardware Configuration 
Figure 3.1 shows a Connection Example. 

 

Figure 3.1   Connection Example on RSK board 

V850E2/ML4 

P2_6/ESO3/TA1_I2/SO1F  

P2_7/INTP2/TA1_I3/SCK1F 

P2_8/INTP3/TA1_I4/SI1F 

P4_5/A21/INTP12/SI0F 

163 

162 

JA6 

207 

161 

P4_6/A22/INTP13/SO0F 206 

P4_7/A23/INTP14/SCK0F 205 

JA2 
1 
3 
5 
7 
9 

11 
13 
15 
17 
19 

2 
4 
6 
8 
10 
12 
14 
16 
18 
20 
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3.2 Pin(s) Used 
Table 3.1 lists the Pins Used and Its Function. 

 
Table 3.1   Pins Used and Its Functions 

Pin Name I/O Function 
PORT P1_4 output Port mode, output, LED0 
PORT P1_5 output Port mode, output, LED1 
PORT P4_3 output Port mode, output, LED2 
PORT P4_4 output Port mode, output, LED3 
SO0F output Serial data output for transmission of CSHI0  
SI0F input Serial data output for reception of CSHI0 (not used.) 
SCK0F output Serial clock output of CSIH0 (output as a master) 
SO1F output Serial data output for transmission of CSHI1 (not used.) 
SI1F input Serial data output for reception of CSHI1 
SCK1F input Serial clock output of CSIH1 (input as a slave) 
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4. Software 

4.1 Operation Overview 
Operation Overview is described in the following figure. The main() function initializes each functions, and waits 
interrupt. When reception interrupt has occurred, the sample program stores the received data to the users’ memory, and 
restarts CSIH. 

Figure 4.1 shows the Sequence Diagram. 

 

Figure 4.1   Sequence Diagram 

main.c initial.c 

cg_initial() 
initialize clock 

port_initial() 
initialize port 

board_initial() 
initialize LED 

ram_initial() 
initialize users’ memory 

csih_receive.c 

csih_receive_initial() 
initialize CSIH receiver 

__DI() disable interrupt 

__EI() enable interrupt 

interrupt.c 

int_csih1ir() 
reception interrupt, store the 
received data, stop CSIH. 

main() 

hbus_initial() 
initialize HBUS 

csih_transmit.c 

csih_transmit_initial () 
initialize CSIH transmitter 

csih_receive_start() 
CSIH (re)starts reception 

csih_transmit_start() 
CSIH (re)starts transmission 
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4.2 Required Memory Size 
Table 4.1 lists the Required Memory Size. (CubeSuite+, optimization=default) 

 
Table 4.1   Required Memory Size 

Memory Used Size Remarks 
ROM 6696 Shown as ROM area size in map file 
RAM 4204 Shown as RAM area size in map file 
Maximum user stack usage 12 CubeSuite+ stack estimation tool calculated. 
Maximum interrupt stack usage 204 The same as above. 
Note: The required memory size varies depending on the C compiler version and its options. 
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4.3 File Composition 
Table 4.2 lists the File(s) Used in the Sample Code. Files not generated by the integrated development environment 
should not be listed in this table. 

Table 4.2   File(s) Used in the Sample Code 

File Name Outline Remarks 
crtE.s Only in the project for CubeSuite+ 

startup.s 

Initialize hardware 

Only in the project for GHS MULTI 

V850E2ML4.dir Only in the project for CubeSuite+ 

V850E2 ML4 CSIH.ld 

Linker directive file 

Only in the project for GHS MULTI 

vector.s Vector table Only in the project for GHS MULTI 

csih.h Declare variables and functions.  

df4022_800.h Declare register macros for V850E2/ML4  Only in the project for GHS MULTI 

V850E2ML4PortRegist
er.h 

Header file for portconfig.c  

main.c Main routine  

initial.c Initialize software  

csih_transmit.c CSIH transmitter  

csih_receive.c CSIH receiver  

interrupt.c Interrupt routines  

portconfig.c Initialize port   
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4.4 Option-Setting Memory 
This sample does not specify any option-bytes. Specify them if necessary. 

 



V850E2/ML4 CSIH CSIH Control 

R01AN1222EJ0100  Rev.1.00  Page 12 of 27 
Jun. 22, 2012  

 

4.5 Variable(s) 
Table 4.3 lists the Global Variable(s). 

 
Table 4.3   Global Variable(s) 

Type Variable Name Contents Function Used 
unsigned short adc_result[10] Buffer for A/D converted data __interrupt void 

int_adca0i0(void); 
void ram_initial(void); 

unsigned char  flag_mode;          Indicates transmission mode csih_receive_initial() 
csih_receive_start() 
csih_transmit_initial() 
csih_transmit_start() 
int_csih0ic() 
int_csih0ijc() 
int_csih1ir() 
main() 

unsigned int   flag_error;         CSIH error flag main() 
ram_initial() 
display() 
int_csih0ire() 
int_csih1ire() 

unsigned char  count;              Counter of the occurrence of 
CSIH1IR. 

ram_initial() 
int_csih1ire() 
int_csih1ir() 

unsigned char  flag_transmit_over; A flag indicates whether the 
transmission is over. 

main() 
int_csih0ic() 
int_csih0ijc() 
ram_initial() 
display() 

unsigned char  flag_receive_over;  A flag indicates whether the reception 
is over. 

ram_initial() 
int_csih1ir() 
csih_receive_start() 
display() 

unsigned char  flag_job_transmit;  A flag indicates whether the 
transmission is over. 

csih_transmit_1_start() 
ram_initial() 
int_csih1ir() 

unsigned int   buf_receive[NUM];   Buffer for received data. ram_initial() 
clear_receive_buffer() 
int_csih0ire() 

unsigned int * point_receive;      Pointer for received buffer. ram_initial() 
clear_receive_buffer() 
int_csih0ire() 
int_csih1ire() 
int_csih1ir() 

unsigned int * point_transmit;     Pointer for transmission buffer. ram_initial() 
int_csih0ire() 
int_csih1ire() 

unsigned int   buf_transmit[NUM];  Buffer for data to be transmitted.  csih_transmit_1_start() 
csih_transmit_2_start() 

 



V850E2/ML4 CSIH CSIH Control 

R01AN1222EJ0100  Rev.1.00  Page 13 of 27 
Jun. 22, 2012  

4.6 Function(s) 
Table 4.4 lists the Function(s). 

 
Table 4.4   Function(s) 

Function Name Outline 
void port_initial(void) Sets up ports and their mode. 
void PortConfigulation1(void) Sets up port group 1. 
void PortConfigulation2(void) Sets up port group 2. 
void PortConfigulation4(void) Sets up port group 4. 
void cg_initial(void) Initializes the special clock frequency control register. 
void hbus_initial(void) Initializes the AHB bus 
void board_initial(void) Initializes the LEDs 
void ram_initial(void) Sets up the initial state of the user RAM 

void display(void) Displays LED whether there are any transmission or reception 
errors. 

void wait(int number) Waits some time. 
void clear_receive_buffer(void) Clears reception buffer 
void main(void) Calls necessary initialization functions and (re)starts transmission in 

infinite loop. 
void csih_receive_initial(void) Initializes CSIH receiver. 
void csih_transmit_initial(void) Initializes CSIH transmitter. 
void csih_transmit_start(void) Starts CSIH transmission. 
void csih_receive_start(void) Starts CSIH reception. 
interrupt void int_csih0ire(void) Interrupt CSIH0 error reception. 
interrupt void int_csih0ic(void) Interrupt CSIH0 transmission over. 
interrupt void int_csih0ijc(void) Interrupt CSIH0 transmission job over. 
interrupt void int_csih1ire(void) Interrupt CSIH1 error reception. 
interrupt void int_csih1ir(void) Interrupt CSIH1 reception. 
void csih_receive_initial(void) Initializes CSIH receiver. 
void csih_receive_1_initial(void) Initializes CSIHn as a receiver in direct access mode.  
void csih_receive_2_initial(void) Initializes CSIHn as a receiver in dual buffer mode. 
void csih_transmit_initial(void) Initializes CSIH transmitter. 
void csih_transmit_1_initial(void) Initializes CSIHn as a transmitter in direct access mode. 
void csih_transmit_2_initial(void) Initializes CSIHn as a transmitter in dual buffer mode. 
void csih_transmit_1_start(void) Starts CSIHn transmission in direct access mode. 
void csih_transmit_2_start(void) Starts CSIHn transmission in dual buffer mode. 
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4.7 Function Specification(s) 
The following table(s) list(s) the sample code function specification(s). 

 

main() 
Outline Main routine 
Header － 

Declaration void main(void) 
Description Calls initializing functions, enters infinite loop, (re)starts transmission, and waits CSIH 

interrupt. 
Arguments none - 

Return Value none 
 
 

port_initial() 
Outline Sets up ports and their mode. 
Header csih.h 

Declaration void port_initial (void) 
Description Sets up ports in port-mode, output, for controlling LEDs. 
Arguments none - 

Return Value none 
 
 

PortConfigulation0() ～PortConfigulation8() 
Outline Sets up ports and their mode. 
Header V850E2ML4PortRegister.h 

Declaration void PortConfigulation0(void)…void PortConfigulation8(void) 
Description Called in  port_initial(), and sets up port group N (0..8). Actually 

PortConfigulation1(),PortConfigulation2(), and PortConfigulation4() are called. 
Arguments none - 

Return Value none 
 
 

cg_initial() 
Outline Initialize clock 
Header csih.h 

Declaration void cg_initial(void) 
Description Initializes the special clock frequency control register. 
Arguments none - 

Return Value none 
 

hbus_initial() 
Outline Initialize H-bus 
Header csih.h 

Declaration void hbus_initial(void) 
Description Initializes AHB-bus 
Arguments none - 

Return Value none 
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board_initial() 
Outline Initialize board 
Header csih.h 

Declaration void board_initial(void) 
Description Initialize LED on the board. 
Arguments － － 

Return Value － 
 

ram_initial() 
Outline Initialize users’ memory. 
Header csih.h 

Declaration void ram_initial(void) 
Description Initialize LED on the board. 
Arguments － － 

Return Value － 
 

display() 
Outline Displays error in LED. 
Header csih.h 

Declaration void display(void) 
Description Displays LED whether there are any transmission or reception errors. 
Arguments － － 

Return Value － 
 

wait() 
Outline Waits specified time. 
Header csih.h 

Declaration void wait (void) 
Description Waits some time for CSIH transmission. 
Arguments int number Waiting time. 

Return Value － 
 
clear_receive_buffer() 

Outline Clears receive buffer. 
Header csih.h 

Declaration void clear_receive_buffer(void) 
Description Clear receive buffer to 0, before CSIH reception. 
Arguments － － 

Return Value － 
 
csih_receive_initial() 

Outline Initializes CSIH receiver. 
Header csih.h 

Declaration void csih_receive_initial(void) 
Description Initialize CSIH as a receiver, calls subroutine according to “flag_mode”. 
Arguments － － 

Return Value － 
 
 



V850E2/ML4 CSIH CSIH Control 

R01AN1222EJ0100  Rev.1.00  Page 16 of 27 
Jun. 22, 2012  

csih_receive_1_initial() 
Outline Initializes CSIH receiver. 
Header csih.h 

Declaration void csih_receive_1_initial(void) 
Description Initializes CSIHn as a receiver in direct access mode.  
Arguments － － 

Return Value － 
 
 

csih_receive_2_initial() 
Outline Initializes CSIH receiver. 
Header csih.h 

Declaration void csih_receive_2_initial(void) 
Description Initializes CSIHn as a receiver in dual buffer mode. 
Arguments － － 

Return Value － 
 
 

csih_transmit_initial() 
Outline Initializes CSIH transmitter. 
Header csih.h 

Declaration void csih_transmit_initial(void) 
Description Initialize CSIH as a transmitter, calls subroutine according to “flag_mode”. 
Arguments － － 

Return Value － 
 
 

csih_transmit_1_initial() 
Outline Initializes CSIH transmitter. 
Header csih.h 

Declaration void csih_transmit_1_initial(void) 
Description Initializes CSIHn as a transmitter in direct access mode. 
Arguments － － 

Return Value － 
 
 

csih_transmit_2_initial() 
Outline Initializes CSIH transmitter. 
Header csih.h 

Declaration void csih_transmit_2_initial(void) 
Description Initializes CSIHn as a transmitter in dual buffer mode. 
Arguments － － 

Return Value － 
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csih_transmit_1_start () 
Outline Starts CSIH transmission. 
Header csih.h 

Declaration void csih_transmit_1_start (void) 
Description Starts CSIHn transmission in direct access mode. 
Arguments － － 

Return Value － 
 
 

csih_transmit_2_start () 
Outline Starts CSIH transmission. 
Header csih.h 

Declaration void csih_transmit_2_start (void) 
Description Starts CSIHn transmission in dual buffer mode. 
Arguments － － 

Return Value － 
 
 

int_csih0ire() 
Outline CSIH0 error interrupt. 
Header － 

Declaration __interrupt void int_ csih0ire(void) 
Description Interrupt CSIH0 error reception. Restart CSIH0. 
Arguments － － 

Return Value － 
 
 

int_csih0ic() 
Outline CSIH0 transmission interrupt. 
Header － 

Declaration __interrupt void int_csih0ic(void) 
Description Interrupt CSIH0 transmission over. 
Arguments － － 

Return Value － 
 
 

int_csih0ijc() 
Outline CSIH0 transmission job interrupt. 
Header － 

Declaration __interrupt void int_csih0ijc(void) 
Description Interrupt CSIH0 transmission job over. 
Arguments － － 

Return Value － 
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int_csih1ire() 
Outline CSIH1 error interrupt. 
Header － 

Declaration __interrupt void int_csih1ire(void) 
Description Interrupt CSIH1 error reception. Restarts CSIH1. 
Arguments － － 

Return Value － 
 
 

int_csih1ir() 
Outline CSIH1 reception interrupt. 
Header － 

Declaration __interrupt void int_csih1ir(void) 
Description Interrupt CSIH1 data reception. Stores received data to users’ memory. 
Arguments － － 

Return Value － 
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4.8 Flowchart(s) 
4.8.1 Main Processing 
Figure 4.1 shows the Main Processing. 

 

Figure 4.1 Main Processing 

 

main() 

Disable maskable interrupts 

Initialize system 

Initialize software 

Enable maskable interrupts 

Main 
processing 

Initialization 

Initialize CSIH1 as a transmitter 

Initialize CSIH0 as a receiver 

The transmission is over  ? NO 

 

Start transmission 

Start reception 

Clears reception and transmission over flag. 

Yes 
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4.8.2 Master Direct-Access Transmit-Only Mode 
Master direct-access transmit-only mode is started by writing transmit data to the CSIHnTX0W register. Forty-eight 
bits (six bytes) of transmit data are divided into two jobs before transmission. The communication data length is eight 
bits. 
Figure 4.2 shows the flowchart 

 

Figure 4.2 flowchart of Master Direct-Access Transmit-Only Mode 

 

CSIH0CTL2 register <- 2104H: master mode, clock = Pclk/2^1*260*2 
CSIH0CTL1 register <- 00010040H: CSIHnTIC will occur after writing, job mode is 

available. 
CSIH0CFG0 register <- 08000000H: data length = 8bits 
ICCSIH0IC, ICCSIH0IJC, ICCSIH0IRE registers <- 000FH:  Unmask transmission 

over, job over, and  error reception interrupts 
CSIH0PWR bit ←1: enables CSIH0 
CSIH0TXE bit ←1: enables CSIH0 transmission 
CSIH0MBS bit ←1: set CSIH0 in direct access mode 

Initialize CSIHn 

START 

Write transmission data. 
Write the data to CSIHnTX0W 

register. 

Start transmission 

Is it the last job? 

Set JOBE  bit to 1 

 

Write transmission data 

YES 

CSIHnTIC 
interrupt  

CSIHnTIJC 
interrupt 

Set user’s transmission over flag. 

END 

NO 

 

 

YES 

YES 

NO 

NO 

CSIH0TX0W register <- (the data to be transmitted.) 

CSIH0JOBE bit  <- 1 

Remark: The broken lines indicate hardware processing. 
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4.8.3 Slave Direct-Access Receive-Only Mode 
Master direct-access transmit-only mode is started by writing transmit data to the CSIHnTX0W register. Forty-eight 
bits (six bytes) of transmit data are divided into two jobs before transmission. The communication data length is eight 
bits. 
Figure 4.3 shows the flowchart 

 

Figure 4.3  flowchart of Slave Direct-Access Receive-Only Mode 

CSIH1CTL2 register <- E000H: slave mode 
CSIH1CTL1 register <- 00000000H: disables hand-shaking mode. 
CSIH1CFG0 register <- 08000000H: data length =  8 bit 
ICCSIH1IR, ICCSIH1IRE register <- 000FH: Unmask reception and error reception 

interrupts 
CSIH1PWR bit <- 1: Enables CSIH1 
CSIH1RXE bit <- 1: Enables CSIH1 reception 
CSIH1MBS bit <- 1: Set CSIH1 in direct access mode. 

Initialize CSIHn 

START 

CSIH1RX0H register ->  User’s reception buffer. 

Detected  CSIHnTSCK? 

 

NO 

YES 
Start reception 

 
 

CSIHnTIR 
interrupt  NO 

Read the received data from 
CSIHnRX0W register. 

YES 

Reception over? 

YES 

NO 

Set user’s reception over flag. 

END 
Remark: The broken lines indicate hardware processing. 
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4.8.4 Master Dual-Buffer Transmit-Only Mode 
Master dual-buffer transmit-only mode is started by setting the CSIHnMCTL2.CSIHnBTST bit to 1. 
Figure 4.4 shows the flowchart. 

 

Figure 4.4  flowchart of Master Dual-Buffer Transmit-Only Mode 

CSIH0CTL2 register <- 2104H: master mode;  clock = Pclk/2^1*260*2 
CSIH0CTL1 register <- 00000000H:  job mode is unavailable. 
CSIH0CFG0 register <- 08000000H: data length = 8 bits 
CSIH0MCTL0 register <- 0100H: dual buffer mode, no timeout 
ICCSIH0IC, ICCSIH0IRE register <- 000FH: Unmask transmission and error reception 

interrupts 
CSIH0PWR bit <- 1: enable CSIH0 
CSIH0TXE bit <- 1: enable CSIH0 transmission 
CSIH0MBS bit <- 0: set to memory-mode. 

Initialize CSIHn 

START 

Write transmission data. 
Write the data to CSIHnTX0W 

register. 
 

Have all data is 
written? 

Set BYST bit to 1 

YES 

NO 

CSIH0TX0W register <-  (the data to be transmitted) 

CSIH0BTST bit <- 1 : starts transmission(only in dual buffer mode) 

 

Set user’s transmission over flag. 

END 

YES 

Start transmission 

CSIHnTIC 
interrupt  

 

NO 

Remark: The broken lines indicate hardware processing. 
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4.8.5 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. 
Figure 4.5 shows the flowchart. 

 

Figure 4.5 flowchart of Slave Dual-Buffer Receive-Only Mode 

 

CSIH1CTL2 register <- E000H: slave mode. 
CSIH1CTL1 register <- 00000000H: hand-shaking mode is unavailable. 
CSIH1MCTL0 <- 0100H: dual buffer mode, no timeout 
CSIH1CFG0 register <- 08000000H: data length = 8 bits 
ICCSIH1IR, ICCSIH1IRE register <- 000FH: unmask reception, error reception 

interrupts 
CSIH1PWR bit <- 1: enable CSIH1 
CSIH1RXE bit <- 1: enable CSIH1 reception 
CSIH0MBS bit <- 0: set to memory-mode. 

Initialize CSIHn 

START 

CSIH1RX0H register -> user’s reception buffer 

Detected  CSIHnTSCK? 

 

NO 

YES 
Start reception 

 
 

CSIHnTIR 
interrupt 

NO 

Read the received data from 
CSIHnRX0W register. 

YES 

Have all data is 
read? 

YES 

NO 

Set user’s reception over flag. 

END 

Set BYST bit to 1 CSIH1BTST bit <- 1: starts reception (only in dual buffer mode) 
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4.8.6 Interrupt Processing 
 

Figure 4.6 shows the flowchart of Communication Error Interrupt Processing. 

If a communication 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. 

 

Figure 4.6  Communication Error Interrupt Processing  

 

Figure 4.7 shows the flowchart of  CSIH0 transmission Processing. 

 

Figure 4.7  CSIH0 transmission Processing. 

CSIH0STCR0 register <-  C10BH: clears error flags in SFR. 

CSIH0PWR bit <- 0: power off CSIH and reset it. 

CSIH0 transmission 
INT_CSIH0IC 

Clear error flag 

Reset CSIHn 

END 

Is it direct access mode? 

NO 

YES 
Wait 

 

 

 

CSIH0STCR0 register <-  C10BH: clears error flags in SFR. 

CSIH0PWR bit <- 0: power off CSIH and reset it. 

Status interrupt 
INT_CSIHTIRE 

Clear error flag 

Reset CSIHn 

End of processing 
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Figure 4.8 shows the flowchart of End of CSIH0 job Processing in direct-access mode. 

 

Figure 4.8 End of CSIH0 job Processing 

 

Figure 4.9 shows the flowchart of CSIH1 reception error Processing in direct-access mode. 

 

Figure 4.9 CSIH1 reception error Processing 

CSIH0STCR0 register <-  C10BH: clears error flags in SFR. 

CSIH0PWR bit <- 0: power off CSIH and reset it. 

CSIH1 reception error 
INT_CSIH0IJC 

Clear error flag 

Reset CSIHn 

END 

Set user’s reception 
error flag 

Initialize the pointer 
to reception buffer 

Initialize the pointer 
to transmission buffer 

CSIH0STCR0 register <-  C10BH: clears error flags in SFR. 

CSIH0PWR bit <- 0: power off CSIH and reset it. 

End of CSIH0 job 
INT_CSIH0IJC 

Clear error flag 

Reset CSIHn 

END 

Is it direct access mode? 

NO 

YES 
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Figure 4.10 shows the flowchart of CSIH1 reception processing in direct-access mode. 

 

Figure 4.10 CSIH1 reception Processing 

 

CSIH0STCR0 register <-  C10BH: clears error flags in SFR. 

CSIH0PWR bit <- 0: power off CSIH and reset it. 

CSIH1 reception 
INT_CSIH0IR 

Clear error flag 

Reset CSIHn 

END 

Is it direct access mode? 

 

NO 

YES 

Read received data. 

Step the pointer to reception buffer. 

Increment counter of reception data. 

The counter reached to 6？ 
NO 

YES 

Read received data 
(6times) 

 

Set user’s reception over flag 

Set user’s reception over flag 

Clear error flag 

Reset CSIHn 

 

CSIH1RX0H register -> reception  buffer. 

 

CSIH1RX0H register -> reception  buffer. 

CSIH0STCR0 register <-  C10BH: clears error flags in SFR. 

CSIH0PWR bit <- 0: power off CSIH and reset it. 
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5. Sample Code 
Sample code can be downloaded from the Renesas Electronics website. 

 
 

6. Reference Documents 
User’s Manual: Hardware 

V850E2/ML4 User’s Manual: Hardware (R01UH0262EJ) 
The latest version can be downloaded from the Renesas Electronics website. 

 
Technical Update/Technical News 

The latest information can be downloaded from the Renesas Electronics website. 
 
 
Website and Support 
 
Renesas Electronics website 

http://www.renesas.com 
 
Inquiries 

http://www.renesas.com/contact/ 
 
 



 

A-1 

REVISION HISTORY V850E2/ML4 Application Note A/D converter 

 
Description Rev. Date 

Page Summary 
1.00 Jun. 22, 2012 — First edition issued 

    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    
    

All trademarks and registered trademarks are the property of their respective owners. 

 



 

 

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. 



 

 

 


