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Abstract 

This document describes the sample code using Direct RAM Input Interface (hereinafter, DRI) of the SH7450 Group 
and SH7451 Group (hereinafter, the SH7450). 

 

The feature of the sample code is described below. 

 Use DRI in special mode to acquire video data output from a camera module.  
 

 
 

Products 

SH7450 Group, SH7451 Group 

 

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

Use DRI in special mode to acquire video data output from a camera module. The required image data is acquired by 
specifying the target data area.  lists the ,  shows a 

, and  shows a . 
Table 1.1 Peripheral Function and Its Application

Table 1.1   Peripheral Function and Its Application 

Figure 1.1
Waveform of a Camera Module Figure 1.2 Target Area for Acquiring Image Data

 

Peripheral Function Application 

DRI Acquire video data (parallel data) output from a camera module 
without stopping CPU operation to write to SHwyRAM integrated in 
the SH7450. 
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Figure 1.1   Waveform of a Camera Module 
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Target area 
for 

acquisition

240

320

640

480

X

Y

From one frame of video data (640 × 480 dots) from a camera module, acquire a 240 × 320 dot image data.
Acquisition beginning points X and Y are specified in the sample code.  

Figure 1.2   Target Area for Acquiring Image Data 

 

R01AN1207EJ0100  Rev.1.00  Page 4 of 20 

Mar. 4, 2013  



SH7450 Group, SH7451 Group Using the DRI in Special Mode 

R01AN1207EJ0100  Rev.1.00  Page 5 of 20 

Mar. 4, 2013  

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 SH7450 Group, SH7451 Group 
Operating frequencies  Input clock frequency: 20 MHz 

 CPU clock (lck): 240 MHz  
 SHwy clock (SHck): 80 MHz 
 Peripheral clock (Pck): 40 MHz 
 Peripheral A clock (PAck): 80 MHz 

Operating voltages PVcc = Vcc = PLLVcc = AVcc = 3.3 V, Vdd = 1.5 V 
Integrated development 
environment 

Renesas Electronics Corporation 
    High-performance Embedded Workshop Version 4.09.01.007 (HEW) 
Renesas Electronics Corporation 
    C/C++ Compiler Package for SuperH RISC engine Family V.9.04 Release 01

C compiler 

Compile options 
    -cpu=sh4a -object="$(CONFIGDIR)\$(FILELEAF).obj" -debug -gbr=auto  
    -chgincpath -errorpath -global_volatile=0 -opt_range=all -infinite_loop=0  
    -del_vacant_loop=0 -struct_alloc=1 -nologo 
     (Default setting is used in the integrated development environment.) 

Operating mode Single-chip mode 
Sample code version Version 1.00 
Board used SH7450 evaluation board  

(Product Nos. :R0K474504C000BR/R0K474504C010BR) 
Device used AR camera board (product No.: M3T-M32RUT-ARV2)* 

Note: This product is no longer in production. 
 
 

3. Reference Application Notes 

For additional information associated with this document, refer to the following application notes. 

 SH7450 Group, SH7451 Group, Register Definition Header File (R01AN0190EJ) 
 SH7450 Group, SH7451 Group, Data Communication Using the DRO and DRI (R01AN0587EJ) 
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4. Hardware 

4.1 Hardware Configuration 
Figure 4.1 xample of Connecting a Camera Module to the MCU shows an E . 

Y7
Y6
Y5
Y4
Y3
Y2
Y1
Y0

(Vertical synchronizing signal) VSYNC
(Horizontal synchronizing signal) HSYNC

(Clock) PCLK

DDB07 (PA7)
DDB06 (PA6)
DDB05 (PA5)
DDB04 (PA4)
DDB03 (PA3)
DDB02 (PA2)
DDB01 (PA1)
DDB00 (PA0)

DINB0 (PB0)
DINB1 (PB1)
DINB3 (PB3)

SH7450Camera module

(Luminance / chrominance signal)
8 bits

Video data is output from a camera module in synchronization with (clock) PCLK.  

Figure 4.1   Example of Connecting a Camera Module to the MCU 

 

 

4.2 Pins Used 
Table 4.1 Pins Used and Their Functions

Table 4.1   Pins Used and Their Functions 

 lists the . 

 

Pin Name I/O Function 

PA7/DDB07 to PA0/DDB00 Input Image data 
PB3/DINB3 Input Data synchronizing signal (clock) 
PB1/DINB1 Input Horizontal synchronizing signal 
PB0/DINB0 Input Vertical synchronizing signal 
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5. Software 

5.1 Operation Overview 
In the sample code, the DRI operates in special mode which allows faster data acquisition. The minimum data 
acquisition period is 25 ns when special mode is on and 43.75 ns when the mode is off. An area of image data specified 
in the sample code is acquired from one frame of video data using decimation control function of the DEC counter. The 
function thin out unnecessary data to allow selective data acquisition. Figure 5.1 shows an . Operation Timing Diagram

 

Target areaTarget area

Vertical synchronizing
 signal (DIN0)

Horizontal synchronizing
 signal (DIN1)

Image data
(DD00 to DD07)

DIN0 interrupt DIN0 interrupt

DRI0 transfer counter 
interrupt

DRI0 transfer counter 
interrupt

Enable acquisition Enable acquisition Enable acquisition Enable acquisition

Start acquisition Start acquisition

Target area 
for 

acquisition

Enable acquisition

DIN0 interrupt

Start acquisition DRI0 transfer counter 
interrupt

Acquisition disable 
processing

 

Figure 5.1   Operation Timing Diagram 
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Table 5.1 Event Counter Settings and Operation Overview

Table 5.1   Event Counter Settings and Operation Overview 

 describes the . 

 DEC0 DEC1 DEC2 DEC3 

Count enable factor DIN0 (vertical 

synchronizing signal) 

DIN1 (horizontal 

synchronizing signal) 

DIN1 (horizontal 

synchronizing signal) 

DEC2 underflow 

Count event DIN1 (horizontal 

synchronizing signal) 

DIN3 (data synchronizing 

signal) 

Acquisition event* DIN3 (data synchronizing 

signal) 

Counter initial value Underflow value (H’ffff) 

Reload value 

Unnecessary line count 

beginning at the vertical 

synchronizing signal 

Unnecessary pixel count 

beginning at the 

horizontal synchronizing 

signal 

Effective pixel count in 

one line Unnecessary pixel count 

in one line after effective 

pixels are acquired 

Operation overview Counts DIN1 event 

(horizontal synchronizing 

signal: line count) from 

the beginning of one 

frame and underflows at 

the data acquisition start 

line. 

Counts DIN3 event (data 

synchronizing signal: 

pixel count) from the 

beginning of one line and 

underflows at the pixel 

before the data 

acquisition start point. 

Counts acquisition event 

(effective pixel count) 

when such event is 

generated and 

underflows at data 

acquisition end point. 

Counts DIN3 event (data 

synchronizing signal: 

pixel count) from the pixel 

after data acquisition end 

point and underflows at 

the end of one line. 

Note: This is an internal event signal of the SH7450. It is generated from DIN3 (data synchronizing signal) to 
output to an event detection block when acquisition condition is satisfied.  

 

Figure 5.2 shows a Timing Diagram of DRI Data Acquisition (one frame is simplified to a four-line configuration). In 
this example, the target areas for acquisition are set in the second and third lines of one frame with four lines. In the 
sample code, the decimation control function enables acquisition only when counters DEC0, DEC1, and DEC3 all 
underflow. Under these circumstances, the next DIN3 (data synchronizing signal) event detected is effective as an 
acquisition event. In the diagram, the underflow state of each counter is highlighted in red.  
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Data acquisition operations are described below. 

(1) The rising edge of DIN0 (vertical synchronizing signal) generates a DIN0 interrupt request and the DEC0 counter 
is enabled. The DRI0 transfer counter interrupt request is enabled during DIN0 interrupt processing. 

(2) With the rising edge of DIN1 (horizontal synchronizing signal), counters DEC1 and DEC2 are enabled and data 
acquisition is enabled. However, data acquisition does not begin at this point since the condition required to 
execute decimation control for data acquisition is not yet satisfied. 

(3) The DEC0 counter counts DIN1 (horizontal synchronizing signal) inputs and underflows at the data acquisition 
start line. The DEC1 counter counts DIN3 (data synchronizing signal) inputs, i.e., pixels until the acquisition start 
point and underflows at the pixel before that point. The underflow value for the DEC3 counter is determined at the 
initial setting. 

(4) Data acquisition using the decimation control function is enabled when counters DEC0, DEC1, and DEC3 all 
underflow. Under these circumstances, the next DIN3 (data synchronizing signal) event detected is effective as an 
acquisition event which triggers the DEC2 counter to acquire data. 

(5) The DEC2 counter counts pixels in the target area of one line. The DEC2 counter and the DRI transfer counter 
underflow at the end of the target area and a DRI0 transfer counter interrupt is generated. The DEC3 counter is 
enabled when the DEC2 counter underflows. 

(6) The DEC3 counter counts unnecessary pixels in one line and underflows at the end of the line. 

(7) The remaining effective lines are counted during DRI0 transfer counter interrupt processing. After acquisition of 
all data in the target area, DRI data acquisition is disabled to complete the acquisition process. 
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Figure 5.2   Timing Diagram of DRI Data Acquisition (one frame is simplified to a four-line configuration) 
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Figure 5.3 Event Counters, Variable, and Their Count Values Used to Specify the Target Area shows the . Note that the 
actual count values are decremented by one because the event counters DEC increment the setting values by one.  

 

Target area 
for 

acquisition

DEC2: 240

 640  

480

DEC1: 50 DEC3: 350

DEC0: 80

DEC0 : Unnecessary line count beginning at the vertical synchronizing signal
DEC1 : Unnecessary pixel count beginning at the horizontal synchronizing signal
DEC2 : Effective pixel count in one line
DEC3 : Unnecessary pixel count in one line after effective pixels are acquired
g_hsync0_ct : Effective line count

g_hsync0_ct: 320

 

Figure 5.3   Event Counters, Variable, and Their Count Values Used to Specify the Target Area 
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5.2 Constants 
Table 5.2 Constants Used in the Sample Code

Table 5.2   Constants Used in the Sample Code 

 lists the . 

 

Constant Name Setting Value Contents 

SENSOR_WIDTH 640 Pixel count of the video data output from a camera module 
SENSOR_HEIGHT 480 Line count of the video data output from a camera module 
PICT_WIDTH 240 Effective pixel count to be acquired by the DRI 
PICT_HEIGHT 320 Effective line count to be acquired by the DRI 
V_START_POS 80 The line where acquisition by the DRI begins 
H_START_POS 50 The pixel where acquisition by the DRI begins 
CAP_NOT_END 0 Data acquisition not completed 
CAP_END 1 Data acquisition completed 

 
 

5.3 Variables 
Table 5.3 Global Variables

Table 5.3   Global Variables 

 lists the . 

 

Type Variable Name Contents Function Used 

unsigned short g_hsync0_ct HSYNC counter. 
Indicates remaining effective line count. 

dri0_start, 
dri0_tr_counter_int 

signed long g_dri0_cap_eflag Indicates acquisition state as 
0: Acquisition not completed 
1: Acquisition completed  

main, dri0_start, 
dri0_tr_counter_int 

 

 

5.4 Functions 
Table 5.4 Functions

Table 5.4   Functions 

 lists the . 

 

Function Name Outline 

main Main processing 
dri0_init DRI0 initial setting 
dri0_start Start data acquisition by DRI0 
dri0_vsync_int Processing executed at DIN0 event (vertical synchronizing signal) detection interrupt
dri0_tr_counter_int Processing executed at DRI0 transfer counter interrupt  
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5.5 Function Specifications 
The following tables list the sample code function specifications. 

 

Main 

Outline Main processing 
Header dri.h, typedefine.h 

Declaration void main(void) 
Description Acquire video data (parallel data) output from a camera module without stopping 

CPU operation using DRI0 to write data to SHwyRAM. 
Arguments None  

Returned Value None 
 
 

dri0_init 

Outline DRI0 initial setting 
Header machine.h, typedefine.h, iodefine.h 

Declaration void dri0_init(void) 
Description Set the ports and interrupt controller (INTC) and initialize the DRI0 register. 
Arguments None  

Returned Value None 
 

 

dri0_start 

Outline Start data acquisition by DRI0 
Header dri.h, typedefine.h, iodefine.h 

Declaration void dri0_start(unsigned long *dst, unsigned short offset_x, unsigned short offset_y)
Description Set DRI0 to acquire video data output from a camera module selectively. 

Set event detection method for DRI0 to start data acquisition. 
Arguments  unsigned long *dst : SHwyRAM address for storing DRI0 output data 

  unsigned short offset_x : Unnecessary pixel count beginning at the   
  horizontal synchronizing signal 

  unsigned short offset_y : Unnecessary line count beginning at the vertical 
  synchronizing signal 

Returned Value None 
 

 

dri0_vsync_int 

Outline Interrupt function: Processing executed at DIN0 event (vertical synchronizing signal) 
detection interrupt  

Header iodefine.h 
Declaration void dri0_vsync_int(void) 
Description Clear the DRI0 interrupt request status. Enable the DRI0 transfer counter interrupt 

request.  
Arguments None  

Returned Value None 
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dri0_tr_counter_int 

Outline Interrupt function: Processing executed at DRI transfer counter interrupt  
Header typedefine.h, iodefine.h 

Declaration void dri0_tr_counter_int(void) 
Description Clear the DRI0 transfer interrupt request status and decrement the HSYNC counter 

by one. When the HSYNC counter is 0, DRI0 is set to event detection “input 
disabled”, data acquisition “disabled”, interrupt request “masked”, and acquisition 
status “acquisition completed”.  

Arguments None  
Returned Value None 
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5.6 Flowcharts 

5.6.1 Main Processing 
Figure 5.4 Main Processing shows the . 

main

DRI0 initial setting
dri0_init()

Start data acquisition by DRI0
dri0_start()

Is data 
acquisition by DRI0 

completed?

No

Yes

 

Figure 5.4   Main Processing 
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5.6.2 DRI0 Initial Setting 
Figure 5.5 DRI0 Initial Setting shows the . 

dri0_init

Mask interrupt request

return

SR register
   BL bit  0 : Interrupt request enabled.

Start clock supply

Port setting

Clear interrupt request status
Mask (disable) interrupt request

Interrupt controller setting

Select data

Data input setting

Enable interrupt request

SR register
   BL bit  1 : Interrupt request masked.

MSTPCR0 register  H'3C1D
   MSTPCR0KEY bit = H'3C : Low-order byte can be written.
   DRI0 bit = 0 : DRI0 operates.

PALVR register  H'0088 : Set input threshold values of ports A and B to CMOS input 
  and 0.35 Vcc.

PACR2 register  H'3333
   Bits PA7MD to PA4MD = 011b : DDB07 input (DRI) to DDB04 input (DRI) selected.
PACR1 register  H'3333
   Bits PA3MD to PA0MD = 011b : DDB03 input (DRI) to DDB00 input (DRI) selected.
PBCR1 register  H'3033
   PB3MD bit = 011b : DINB3 input (DRI) selected.
   Bits PB1MD and PB0MD = 011b : DINB1 input (DRI) to DINB0 input (DRI) selected.

DRI0DINIST register  H'00
   Bits DIN5IS to DIN0IS = 0 : DIN5 to DIN0 interrupt requests not occurred.
DRI0DINIEN register  H'00
   Bits DIN5IEN to DIN0IEN = 0 : DIN5 to DIN0 interrupt requests masked (disabled).
DRI0DECIST register  H'00
   Bits DEC5IS to DEC0IS = 0 : DEC5 to DEC0 interrupt requests not occurred.
DRI0DECIEN register  H'00
   Bits DEC5IEN to DEC0IEN = 0 : DEC5 to DEC0 interrupt requests masked (disabled).
DRI0TRMIST register  H'00
   DTRFIS bit = 0 : DRI0 transfer counter interrupt request not occurred.
   DCPEIS bit = 0 : Acquisition enable error interrupt request not occurred.
   OVREIS bit = 0 : Overrun error interrupt request not occurred.
   ADR1IS bit = 0 : DRI0 address counter 1 interrupt request not occurred.
   ADR0IS bit = 0 : DRI0 address counter 0 interrupt request not occurred.
DRI0TRMIEN register  H'00
   DTRFIEN bit = 0 : DRI0 transfer counter interrupt request masked (disabled).
   DCPEIEN bit = 0 : Acquisition enable error interrupt request masked (disabled).
   OVREIEN bit = 0 : Overrun error interrupt request masked (disabled).
   ADR1IEN bit = 0 : DRI0 address counter 1 interrupt request masked (disabled).
   ADR0IEN bit = 0 : DRI0 address counter 0 interrupt request masked (disabled).

INT2MSKCR register
   DRI0 bit  1 : DRI0 interrupt mask cleared.
INT2PRI4 register
   DRI0 bit  H'02 : DRI0 interrupt priority order is set to level 2.

PDRIR register
   PDRI0MD bit  01b : Input on pins DINB0 to DINB4 and DDB00 to DDB31 applied 

  as input to DRI0.
DRI0DDEN register  H'0000 00FF
   Bits DD31EN to DD08EN = 0b : DD31 input to DD08 input disabled.
   Bits DD07EN to DD00EN = 1b : DD07 input to DD00 input enabled.

 

Figure 5.5   DRI0 Initial Setting 
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5.6.3 DRI0 Data Acquisition Start 
Figure 5.6 and  show the DRI0 Data Acquisition Start. Figure 5.7

dri0_start

Declaration and initialization of 
local variables

Set interrupt request by
 event detection

Special mode setting

Transfer control setting

Data acquisition event count 
setting

Specify SHwyRAM address to 
store data

DEC counter value and reload 
value setting

A

g_dri0_cap_eflag  CAP_NOT_END : (=0), set DRI acquisition status variable 
  “g_dri0_cap_eflag” to “acquisition not 
  completed.”
: Other local variables are initialized.

DRI0DINIEN register
   DIN0IEN bit  1 : DIN0 interrupt request enabled.

DRI0SPMOD register  H'08
   SPCPSL bit = 00b : Select DINB3 for special mode control block 

  acquisition clock.
   SPMEN bit = 1 : Special mode enabled.
   SPISL bit  = 0 : Initialize DIN1 at low level.
   SPRSM bit = 0 : DIN1 direct reset
   SPSSL bit = 0 : Set to acquisition at falling edge.

DRI0TRMCNT register  H'01
   ADSL bit = 00b : DRI0 address counter 0 selected.
   ADMD bit = 0 : Continuous mode
   DRST bit = 1 : Operation enabled.

DRI0DCAPNUM register  PICT_WIDTH : (=240)
   DCAPNUM bit = PICT_WIDTH : (=240), event count set to effective pixel count 

  in one line.

DRI0ADR0CT register  pdst & 0x0007FFFC
   DRIAD0 bit = pdst & 0x0007FFFC : Specify A18 to A2 on SHwyRAM for address 

  counter.

DRI0DEC0CT register  offset_y - 1
   DEC0CT bit = offset_y - 1 : Set unnecessary line count beginning at vertical 

  synchronizing signal for the DEC0 counter.
DRI0DEC0RLD register  offset_y - 1
   DEC0RLD bit = offset_y - 1 : Set unnecessary line count beginning at vertical 

  synchronizing signal for the DEC0 counter 
  reload value.

DRI0DEC1CT register  offset_x - 1
   DEC1CT bit = offset_x -1 : Set unnecessary pixel count beginning at 

  horizontal synchronizing signal for the DEC1 
  counter.

DRI0DEC1RLD register  offset_x - 1
   DEC1RLD bit = offset_x - 1 : Set unnecessary pixel count beginning at 

  horizontal synchronizing signal for the DEC1 
  counter reload value.

DRI0DEC2RLD register  PICT_WIDTH - 1 : (=239)
   DEC2RLD bit = PICT_WIDTH - 1 : (=239), set effective pixel count in one line for 

  the DEC2 counter reload value.
DRI0DEC3CT register H'FFFF
   DEC3CT bit = H'FFFF : Set the DEC3 counter to underflow status.
DRI0DEC3RLD register  (SENSOR_WIDTH - PICT_WIDTH) - offset_x - 1

: (640 - 240) - offset_x - 1
DEC3RLD bit = (SENSOR_WIDTH - PICT_WIDTH) - offset_x - 1

: (640 - 240) - offset_x - 1
: Set unnecessary pixel count in one line after  
  acquisition by decimation for the DEC3 counter
  reload value.

 

Figure 5.6   DRI0 Data Acquisition Start (1/2) 
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A

DRI0DEC0CNT register H'12
   DEC0MOD bit = 0 : One-shot mode
   DEC0CS bit = 01b : Select DIN1 event detection for the DEC0 counter event.
   DEC0EXT bit = 001b : Select DIN0 event detection for the DEC0 counter 

  enable factor.
   DEC0EN bit = 0 : Counting disabled.
DRI0DEC1CNT register  H'24
   DEC1MOD bit = 0 : One-shot mode
   DEC1CS bit = 10b : Select DIN3 event detection for the DEC1 counter event.
   DEC1EXT bit = 010b : Select DIN1 event detection for the DEC1 counter 

  enable factor.
   DEC1EN bit = 0 : Counting disabled.
DRI0DEC2CNT register H'34
   DEC2MOD bit = 0 : One-shot mode
   DEC2CS bit = 11b : Select acquisition event for the DEC2 counter event.
   DEC2EXT bit = 010b : Select DIN1 event detection for the DEC2 counter 

  enable factor.
   DEC2EN bit = 0 : Counting disabled.
DRI0DEC3CNT register H'16
   DEC3MOD bit = 0 : One-shot mode
   DEC3CS bit = 01b : Select DIN3 event detection for the DEC3 counter event.
   DEC3EXT bit = 011b : Select DEC2 underflow for the DEC3 counter enable 

  factor.
   DEC3EN bit = 0 : Counting disabled.

DEC counter operation setting

return

Data decimation control setting

Data acquisition control setting DRI0DCAPCNT register  H'144
   DTMSL bit = 00000b : Select the default setting for acquisition timing.
   DWRPR bit = 0 : Writing to the bits DCPEN and DEXSL enabled.
   DCPSL bit = 01b : Select DIN3 event detection for acquisition event.
   DWDSL bit = 01b : Set input data bus width to 16 bits.
   DDSSL bit = 00b : Acquisition external control disable factor not selected.
   DEXSL bit = 010b : Select DIN1 event detection for acquisition enable 

  external factor.
   DCPEN bit = 0 : Data acquisition disabled.
DRI0DINCNT register  H'0085
   DIN3ED bit = 10b : Select falling edge detection for DIN3 event detection.
   DIN1ED bit = 01b : Select rising edge detection for DIN1 event detection.
   DIN0ED bit = 01b : Select rising edge detection for DIN0 event detection.

DRI0DEVTCNT register  H'00
   DSEVT3 bit = 0  
   Bits DSEVT1 and DSEVT0 = 0 : Data is acquired only when counters DEC3, DEC1, 

  and DEC0 all underflow.
 DRI0DSELCNT register  H'0B
   DSD3 bit = 1 : Decimation performed according to DEC3CT.
   Bits DSD1 and DSD0 = 1 : Decimation performed according to DEC1CT and 

  DEC0CT.

 

Figure 5.7   DRI0 Data Acquisition Start (2/2) 

 

 

 

R01AN1207EJ0100  Rev.1.00  Page 17 of 20 

Mar. 4, 2013  



SH7450 Group, SH7451 Group Using the DRI in Special Mode 

5.6.4 Processing Executed at DIN0 Event (Vertical Synchronizing Signal) Detection 
Interrupt 

Figure 5.8 Processing Executed at DIN0 Event (Vertical Synchronizing Signal) Detection Interrupt shows the . 

dri0_vsync_int

Clear interrupt request status

return

DRI0TRMIEN register
   DTRFIEN bit  1 : DRI0 transfer counter interrupt request enabled.

Enable transfer interrupt request

DRI0DINIST register  H'FE
   DIN0IS bit = 0 : DIN0 interrupt request not occurred.

 

Figure 5.8   Processing Executed at DIN0 Event (Vertical Synchronizing Signal) Detection Interrupt 
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5.6.5 Processing at DRI0 Transfer Counter Interrupt 
Figure 5.9 Processing at DRI0 Transfer Counter Interrupt shows the . 

dri0_tr_counter_int

Clear interrupt request 
status

return

g_dri0_cap_eflag  CAP_END : (=1), set DRI0 acquisition status variable 
  “g_dri0_cap_eflag” to “acquisition completed.”

Decrement HSYNC 
counter by 1

Is HSYNC 
counter 0?

No

Yes

Disable data 
acquisition

Disable event 
detection

Mask interrupt 
request

Set acquisition 
status

Note: Only the DRI0 transfer counter is used in the sample code. For use of other DRI0 transfer interrupt processing including 
           error interrupt, add processing such as interrupt request factor judgement and interrupt processing as needed.   

DRI0TRMIST register  H'00
   DTRFIS bit = 0 : DRI0 transfer counter interrupt request not occurred.
   DCPEIS bit = 0 : Acquisition enable error interrupt request not occurred.
   OVREIS bit = 0 : Overrun error interrupt request not occurred.
   ADR1IS bit = 0 : DRI0 address counter1 interrupt request not occurred.
   ADR0IS bit = 0 : DRI0 address counter0 interrupt request not occurred.

DRI0DINCNT register  H'0000
   DIN3ED bit  00b : Select input disabled for DIN3 event detection.
   DIN1ED bit  00b : Select input disabled for DIN1 event detection.
   DIN0ED bit  00b : Select input disabled for DIN0 event detection.

DRI0DCAPCNT register  H'0000
   DEXSL bit = 000b : Acquisition enable external factor not selected.
   DCPEN bit = 0 : Data acquisition disabled.

DRI0TRMIEN register  H'00
   DTRFIEN bit = 0 : DRI0 transfer counter interrupt request masked 

  (disabled).   
   DCPEIEN bit = 0 : Acquisition enable error interrupt request masked

  (disabled).
   OVREIEN bit = 0 : Overrun error interrupt request masked (disabled).
   ADR1IEN bit = 0 : DRI1 address counter0 interrupt request masked 

  (disabled).
   ADR0IEN bit = 0 : DRI0 address counter0 interrupt request masked

  (disabled).
DRI0DINIEN register  H'00
   Bits DIN5IEN to DIN0IEN = 0 : Interrupt requests DIN5 to DIN0 are masked (disabled).

*

 

Figure 5.9   Processing at DRI0 Transfer Counter Interrupt 

 

 

R01AN1207EJ0100  Rev.1.00  Page 19 of 20 

Mar. 4, 2013  



SH7450 Group, SH7451 Group Using the DRI in Special Mode 

R01AN1207EJ0100  Rev.1.00  Page 20 of 20 

Mar. 4, 2013  

6. Sample Code 

Sample code can be downloaded from the Renesas Electronics website. 

 

 

7. Reference Documents 

User’s Manual: Hardware 
SH7450 Group, SH7451 Group User’s Manual: Hardware Rev.1.10 
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. 

 

User’s Manual: Development Tools 
SuperHTM RISC engine C/C++ Compiler, Assembler, Optimizing Linkage Editor  
Compiler Package V.9.04 User’s Manual Rev.1.01 
The latest version can be downloaded from the Renesas Electronics website. 

 
 

 

Website and Support 
 
Renesas Electronics website 

http://www.renesas.com 
 
Inquiries 

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

2. 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.

3. 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.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.  Renesas Electronics assumes no responsibility for any losses incurred by you or

third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality".  The recommended applications for each Renesas Electronics product depends on

the product's quality grade, as indicated below.

       "Standard": Computers; office equipment; communications equipment; test and

       equipment; and industrial robots etc.

       "High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

       Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial

       implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.).  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 for which it is not intended.  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 which the product is not intended by Renesas Electronics.

6. 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

       use of Renesas Electronics products beyond such specified ranges.

7. 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

       possibility of physical injury, and injury or damage caused by fire in

      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 systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to

       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.

9. 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.  You should not use Renesas Electronics products or 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.  When exporting the Renesas

       regulations and follow the procedures required by such laws and regulations.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the

contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics

products.

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.

the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to

environmental matters such as the environmental compatibility of each Renesas Electronics product.  Please use Renesas Electronics

liability for malfunctions or damages arising out of the

safety measures to guard them against the

life support devices or systems, surgical

http://www.renesas.com

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
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Tel: +886-2-8175-9600, Fax: +886 2-8175-9670
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