RE NESAS Application Note

RO1AN6563EJ0100
RH850/U2B Group e 00
ADCK Application Note

Summary

This application note describes about the operation example using sequential comparison method 12bit A/D converter
(hereinafter, ADCK) of RH850/U2Bx.

The operation examples described in this application note have been confirmed to operate, be sure to confirm the
operation before using them.
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1. Introduction

This application note shows the usage of sequential comparison method 12bit A/D converter of RH850/U2Bx and the
software create example.

1.1 Use Functions
The hardware function of RH850/U2Bx used in this application note is shown below.

e Sequential comparison method 12bit A/D converter (ADCK)
e ASF (ADC accumulation function)

e ADC VMON Secondary Error Generator (AVSEG)

e ADC Boundary Flag Generator (ABFG)

e General-purpose pin (PORT)

e DMA (DTS)

e DMA (sDMAC)
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2. ADCK Overview

21
211

ADCK Operation
Virtual Channel and Scan Group

The RH850/U2Bx is equipped with a maximum of 5 modules (ADCKO to 4) of 12bit A/D converters that is the
sequential comparison method, and can perform A/D conversion for a total of 96 channels. Each module has 64
channels of virtual channels, and each virtual channel is set with accompanying information such as analog channels for
A/ D conversion, conversion mode, and interrupts. In addition, ADCK has 5 scan groups, and each scan group can
independently set the scan contents such as scan mode and input trigger. It is possible to execute the scan that A/D
converts any analog channel in any order to execute the virtual channels indicated by the start virtual channel pointer
and the end virtual channel pointer in order in each scan group.

The allocation example of the physical channel, virtual channel, and scan group are shown below.

Scan Group (SGx) Virtual Chanrel ADCKO
Start Virtual Channel Pointer 0 Physical Ch [ Physical Sub Ch | Pin Name
Virtual Channel 0 / 1 \ 0 ANO0OO
0 End Virtual Channel Pointer 2 \ 1 ANOO1
Virtual Channel3  fe———— 3 \ 0 2 AN002
Start Virtual Channel Pointer 4 \ 3 ANOO03
Virtual Channel 10 0 ANO10
1 End Virtual Channel Pointer 1 ANO11
Virtual Channel 13 9 1 2 ANO12
Start Virtual Channel Pointer 'I 0 3 AN01 3
9 11 \ 0 AN020
End Virtual Channel Pointer 'I 2 1 ANOZI
13 2 2 ANO022
Start Virtual Channel Pointer 1 4 3 AN023
3 0 ANO030
End Virtual Channel Pointer 1 ANO31
3 2 ANO032
Start Virtual Channel Pointer 3 ANO033
. > 0__| AN040
End Virtual Channel Pointer 1 ANO041
= Y 2 [AN0#2
37 3 AN043
38 0 ANO050
39 5 1 ANO51
2 ANO052
3 ANO053
0 ANO60
6 1 ANO61
2 AN062
3 ANO063
Figure 2-1  Allocation of Virtual Channel and Scan Group (ADCKO)
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2.1.2

Scan End Interrupt Request

The scan group (SGx) can generate the scan end interrupt request (ADImXx) to the INTC. There are two output factors
for this this scan interrupt request, which “generate at the end of the scan group (SGX)” or “generate at the end of the
AJD conversion of the virtual channel n allocated to the scan group (SGx)”.

The enable/disable setting of the scan end interrupt request “at the end of scan group (SGx) scanning” is performed
by the ADIE (0 = disabled, 1 = enabled) of ADCKmSGCRX. The enable/disable setting of the scan end interrupt
request “at the end of the A/D conversion for virtual channel allocated to the scan group (SGx)” is performed by the
ADIE (0 = disabled, 1 = enabled) of ADCKmVCRn. The ADIE setting of ADCKmSGCRXx and the ADIE setting of
ADCKmMVCRn are irrelevant.

The following shows the scan end interrupt generation timing when the scan of virtual channel 0 and virtual scan 1 is
executed in scan group 0 (SGO0).

Ex.1) ADImO output at the end of A/D conversion of virtual channel 0
ADCKmSGCRO0.ADIE=0

(Not output at the end of SGO Scanning.)

ADCKmMVCRO0.ADIE =1 (Output at the end of virtual channel 0 on SGO0.)

ADCKmVCR1.ADIE =0

(Not output at the end of virtual channel 0 on SGO.)

Ex.2) ADImO output at the end of A/D conversion of virtual channel 0 and virtual channel 1

ADCKmMSGCRO.ADIE =0

(Not output at the end of SGO Scanning.)

ADCKmVCRO0.ADIE =1 (Output at the end of virtual channel 0 on SGO0.)
ADCKmVCR1.ADIE =1 (Output at the end of virtual channel 1 on SGO0.)

Ex.3) ADImO output at the end of SGO scanning
ADCKmMSGCRO0.ADIE = 1 (Output at the end of SGO Scanning.)

ADCKmVCRO.ADIE =0
ADCKmVCR1.ADIE =0

(Not output at the end of virtual channel 0 on SGO.)
(Not output at the end of virtual channel 1 on SGO.)

Scan Group

SGO

© Cycle

“ist

2nd

3rd

Virtual Channel

Virtual ChD

Virtual Ch1

Virtual ChD

Virtual Ch1

Virtual ChD

Virtual Ch1

A/D Conversion

ADZE

AD Conversion

AD Conversion

AD Conversion

AD Conversion

AD Conversion

DRO
DR1

(Ex.1

AJD Conversion Value ofVirtual Channeld

AJD Conversion Value ofVirtual Channeld

4D Conversion Valus
of Virtual Channsid

AJD Conversion Value ofVirtual Channel

AJD Conversion Value ofVirtual Channel

D Conversion Valus
of Virtual Channsil

|

ADImO

{Scan End Interrupt)

(Ex.2

ADImO

{Scan End Interrupt)

(Ex.3

iﬂ

ADImO

{Scan End Interrupt)

Iﬂ
Zﬂ

;ﬂ
ﬂ

Figure 2-2 Generation Timing of Scan End Interrupt
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3. Operation Overview

3.1 Sequential Scan Conversion of Arbitrary Channel
3.1.1 Specification Overview
Describes how to perform normal A/D conversion.

Assign two channels (AN00O, AN 001) to the scam group 0 (SGO0) and perform one scan in multi-scan mode. At the
end of the scan group, the converted values of AN0OO and ANQO1 are stored in variables, and the operation ends.

Scan Group SGO
Cycle 1st
Virtual Channel Virtual Ch0 Virtual Ch1
Physical Channel ANO00O ANOO1
A/D Conversion A/D Conversion | A/D Conversion
ADIOO [

(Scan End Interrupt)

Figure 3-1 Normal A/D Conversion (Multi-scan) Operation

3.1.2 Use Function
Hardware function used in this operation example is shown below.

e A/D Converter (ADCKO)

RH850/U2Bx
ADCKO
ANQOO O 5Vinput
ANOOT O 2.5V Input

Figure 3-2 System Configuration
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3.1.3

Explanation for Operation Example

In this operation example, A / D conversion is normally performed by one scan in the multi-scan mode using AN00O
and ANO0O01 of the ADCKO module.

Allocate the virtual channel 0 (ANO0O) and virtual channel 1 (AN001) to scan group 0 (SGO0).
For analog signals, input 5.0V to ANOOO and 2.5v to ANOO1.

Start the soft trigger ADSTART, and perform A/D conversion for ANOO1 after performed A/D conversion for

ANOOO.

Enable the scan end interrupt ADIQO0 (at the end of the scan group), store each A/D conversion result to the variable in
the interrupt processing, and the process ends.

* Register Setting

ADCKOSGCRO Multi Cycle ADCKO Scan Times
SCANMD Scan Mode SGMCYCRO 1 time
Data Reqister’
ADCKOVCRO | .CNVCLS[20] | .GCTRL[5:0]
S_GO Start ) ADCKD : _ > ADCKODROD
Virtual Channel Pointer SGVCSPO Virtual Ch0 dormal ATD Physical Ch:AN00O
ADCKOVCR1 | .CNVCLS[20] | .GCTRL[5:0]
SGO End _ ADCKO : p|  ADCKODRO1
Virtual Channel Pointer SGVCEPO Virtual Ch1 Jormal A0 | Physical Ch:ANDO1
+ A/D Conversion Operation
Scan Group SG0
Cycle 15t
Virtual Channel Virtual ChO Virtual Ch1
Physical Channel ANO000 ANO0O1

A/D Conversion
ADCKODROO
ADCKODRO1

ADSTART J

ADIOO
(Scan End Interrupt)

A/D Conversion

A/D Conversion

A/D Conversion Value of Virtual Channel0

|AFD_Cdnversi0n Value of VirtugiC_hanheH

1

Store the A/D conversion values of
the virtual Ch0 and 1 to the variables

in interrupt processing.

Figure 3-3 Normal A/D Conversion (Multi-scan Mode) Operation Example
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3.1.4

e Module Explanation

Software Explanation

The module list in this operation example is shown below.
Table 3-1 Module List

Module Name Label Name Function
Main routine main_pe0 Perform the various settings and application start.
ADCK initialize routine ADCK _init Initialize the ADCK.
Interrupt initialize routine | intc_init Initialize the ADCK interrupt.
AD(_ZK interrupt process ciint441 S_tore the A/D conversign result in variaple by the
routine virtual scan group end interrupt processing.

Register Setting

The register setting for various function in this operation example is shown below.

Table 3-2 ADCK Register Setting
Register Name Setting Value Function
ADCKOVCRO00 0x00000000 | Conversion type: normal A/D conversion
Not select the wait time table.
No DFE entry.
Not output the virtual channel end interrupt.
Physical ChO/Sub CHO (ANOOO)
ADCKOVCRO1 0x00000001 | Conversion type: normal A/D conversion
Not select the wait time table.
Not DFE entry.
Not output the virtual channel end interrupt.
Physical ChO/Sub CH1 (AN001)
ADCKOADCR1 0x00 Synchronous suspend
ADCKOADCR2 0x10 Signed 12bit integer format
ADCKOSGCRO 0x50 Enable ADSTART.
Multi-cycle scan mode
Output “ADIOQ” in the end of “SGO”.
Prohibit the trigger input to “SGO0”.
ADCKOSGVCPRO 0x0100 Start virtual Ch0, End virtual Ch1
ADCKOSGMCYCRO 0x00 1 scan in multi-cycle scan mode
Table 3-3 Interrupt Register Setting

Register Name

Setting Value

Function

EIBD441

0x00000000

Bind the interrupt to PEO (CPUO).

EIC441

0x0040

Refer to table/ Priority level O

RO1AN6563EJ0100 Rev.1.00
2023.10.5
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e Operation Flow
The flow chart in this operation example is shown below.

( main_pe0 > ( elintd41 >
| |

Interrupt Prohibition A/D Conversion Storing

| |

Module Standby Removal ( RTE )

Interrupt Function
Initial Setting

|

ADCK Initial Setting

Interrupt Enable

|

ADCKO Start

N

Figure 3-4 Flow Chart
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3.2 Synchronous Suspend & Resume Operation
3.21 Specification Overview
Explain for synchronous suspend & resume operation.

Assign the three virtual channel (AN020, AN030, AN040) to scan group 0 (SG0), and one virtual channel (AN021)
to scan group 1.

Starts SGO operation and starts SG1 during SGO A/D conversion. After the in-process SGO virtual channel ends, SGO
operation is suspended and SG1 A/D conversion is started. After the conversion operation of SG1 is completed, it
resumes from the suspended virtual channel of SGO.

The converted value is stored in the variable at the end of the SGO scan group.

Scan Group SGOo SG1 SGO
Cycle 1st 1st 1st
Virtual Channel Virtual ChO Virtual Ch1 Virtual Ch8 Virtual Ch2
Physical Channel AN020 ANO030 ANO21 ANO040
A/D Conversion | .. * I comumion | - comrmrsion | commsion | AD Conversion | AD Conversion
A A
Suspend by in-process | Resume form suspended

SG1 Request T 5G0 virtual channel ends. virtual ch?.

ADIOO

(Scan End Interrupt) 1 |_|_
ADIO1 [

(Scan End Interrupt)

Figure 3-5 Synchronous Suspend & Resume Operation

3.2.2 Use Function
The hardware function in this operation example is shown below.

e A/D Converter (ADCKO)

RH850/U2Bx

ADCKO

ANO020 5VA 7
ANO030
AN040

AN021 O 25VAA

Figure 3-6 System Configuration

RO1AN6563EJ0100 Rev.1.00 Page 10 of 75
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3.2.3 Explanation for Operation Example

In this operation example, perform the synchronous suspend and resume to use AN020, AN021, AN 030, and AN
040 of the ADCKO module.

Allocate the virtual channel 0 (AN020), the virtual channel 1 (AN030), and the virtual channel 2 (AN040) to the scan
group 0 (SGO0). Also, allocate the virtual channel 8 (AN021) to the scan group (SG1).

For analog signals, input 5.0V to AN020, AN030, and AN0404. Input 2.5V to AN021.

ADIQ0, the scan end interrupt of the SGO is generated in the end of the virtual channel 0 and SG0. ADIO1, the scan
end interrupt of the SG1 is generated in the end of the SG1.

At first, set “ADCKOSGSTCRO0.SGST”, and start the SGO. ADIO0 generates when the processing of virtual channel 0
of SGO is completed, “ADCKOSGSTCR1.SGST” is set in the interrupt processing, and SG1 is started.

In synchronous suspend and resume, the processing of the high priority scan group is started after waiting for the end
of the virtual channel in progress. Therefore, in this operation example, suspend the operation of SGO and start the AD
conversion of the virtual channel 8 for SG1 after the end of virtual channel 1 of SGO in progress

After the end of SG1, resume the suspended operation of virtual channel 2 of SGO.

Each AD conversion value is stored in the variable by the interrupt processing of the scan end interrupt ADIQO that is
generated at the end of the SGO.

In this operation example, look at the output of Portl1_0 and Portl1 1 to check the operation of synchronous sus

Port11 0 sets the output to High by the interrupt processing of ADIOO that generates at the end of virtual channel 0 of
SGO, and it sets the output to Low by the interrupt processing of ADIO0 that generates at the end of SGO.

Portl1l 1 sets the output to High by the interrupt processing of ADIO1 that generates at the end of SG1.

Since Portl1l 1 becomes High (SG1 operation end) during Portl1 0 is High (SGO operation/interrupt), it can be
confirmed that synchronous suspend and resume operation has been performed.

RO1AN6563EJ0100 Rev.1.00 Page 11 of 75
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* Register Setting

| ADCKOSGMCYCRO | Scan Times: 1 time |

ADCKOSGCRO Multi Cycle
-SCANMD Scan Mode | ADCKOADR2. ADDNT [ Add twice |
Data Register
SGO Start ADCKO ADCKOVCRO | .CNVCLS[3:0] | .GCTRL[5:0] ADCKODROO
Virtual Channel Pointer SGVCSPO Virtual ChO AID Conversion + Physical Ch: >
Addition ANDZO0
ADCKOVCRI1 | .CNVCLS[3:0] [ .GCTRL[%:0]
- A/D Conversion+ Physical Ch: ADCKODROI
Vlrtl.lal Ch1 Addition AND30
SGO End ADCKO ADCKOVCR2 | .CNVCLS[3:0] | .GCTRLI5:0] ADCKODR02
Virtual Channel Pointer SGVCEPD Virtual Ch2 | A/ID Conversion phﬂﬁ;h; »
SG1 Start ADCKO
Virtual Channel Pointer| ~ SGVCSPT [ ] [ ADCKOVCR8 | .ONVCLS[30] | .GCTRLI50]
- - a—— —  ADCKODRO8
SG1 End ADCKO J Virtual Ch8 | A/D Conversion ozt
Virtual Channel Pointer SGVCEPI
+ A/D Conversion Operation
Scan Group 3G0 3G1 SGO
Cycle 1st 1st 1st
Virtual Channel | Virtual Ch0 | Virtual Ch1 Virtual Ch8 | Virtual Ch2
Physical Channel ANO20 ANO30 ANO21 ANO040
A‘IIrD Conversm,n CDH\'!AEDI'SiDn CDn\ereDrsiDn ch:eDr;iDn CDH\'!AEDI'SiDn CDH\'!AEDI'SiDn CDH\'!AEDI'SiDn
ADCKODROO A/D Conversmn Value of Virtual Channel0 (Add twice)
ADCKODRO1 A/D Conversmn Value of Virtual Channell (Twice)
ADCKODROZ [ AD C.Dn\rersmn Value of
Virtual Channel2
ADCKODR03 AfD Conversion Value of Virtual Channel8
5G0 suspended after Resume suspended 5G0
the in-process wirtual Ch1 ends. from wirtual Ch2.
ADCKOSGSTCRO.
SGST j
ADCKOSGSTCRI1.
SGST
ADIOO [

(Scan End Interrupt)

/::I

T\

\I Occurs ADIOD interrupt at the

end of 5G0. Store AD
conversion value in variable
and set Low to Port30_0 output.

ADIOM
(Scan End Interrupt)

\ Occurs ADIOD interrupt at the end
of wvirtual ChO. 5G1 activation
and set High to Port30_0 output
in interrupt processing.

1 Occurs ADIDM interrupt at the end

of §G1. Set nghtDPDrﬂW 1
output in interrupt pr

I |

Porti1 0

Porti1_1

Figure 3-7 Synchronous Suspend & Resume Operation Example
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3.24
e Module Explanation

Software Explanation

Module List in this operation example is shown below.
Table 3-4 Module List

Module Name Label Name Function
Main routine main_pe0 Perform the various settings and application start.
Port initialize routine port_init Initialize the port.
ADCK initialize routine ADCK _init Initialize the ADCK.
Interrupt initialize routine | intc_init Initialize the ADCK interrupt.
e Start SG1 and invert output of port 11_0 after virtual
ADCK/SGO interrupt i channel 0 of SGO ends.
. eiint441 . . . .
process routine e Store A/D conversion result in variable and invert
output of port 11 0 after scan group of SGO ends.
ADCK/SG1 ipterrupt ciint442 Invert oqtput of port 11 _1 by scan group and interrupt
process routine processing.

e Register Setting

The register setting for various function in this operation example is shown below.
Table 3-5 ADCK Register Setting

Register Name

Setting Value

Function

ADCKOVCRO00

0x00002088

Conversion type: normal A/D conversion + Addition mode

Not select the wait time table.

No DFE entry.

Output the virtual channel end interrupt

Physical Ch2/Sub CHO (AN020)

ADCKOVCRO01

0x0000200C

Conversion type: normal A/D conversion + Addition mode

Not select the wait time table.

No DFE entry.

Not output the virtual channel end interrupt.

Physical Ch3/Sub CHO (AN030)

ADCKOVCRO02

0x00000010

Conversion type: normal A/D conversion

Not select the wait time table.

No DFE entry.

Not output the virtual channel end interrupt.

Physical Ch4/Sub CHO (AN040)

ADCKOVCRO08

0x00000009

Conversion type: normal A/D conversion

Not select the wait time table.

No DFE entry.

Not output the virtual channel end interrupt.

Physical Ch2/Sub CH1 (AN021)

ADCKOADCR1

0x00

Synchronous suspend

ADCKOADCR2

0x10

Signed 12bit integer format

Add twice.

RO1AN6563EJ0100 Rev.1.00
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ADCKOSGCRO 0x10 Enable ADSTART.
Multi-cycle scan mode
Output “ADIO0” in the end of “SGO0”.
Prohibit the trigger input to “SGO0”.
ADCKOSGVCPRO 0x0200 SGO start virtual channel0, SGO end virtual channel2
ADCKOSGMCYCRO 0x00 One scan in multi-cycle scan mode.
ADCKOSGCR1 0x10 Prohibit ADSTART.
Multi-cycle scan mode
Output “ADIO0” in the end of “SGO0”.
Prohibit trigger input to SG1.
ADCKOSGVCPR1 0x0808 SG1 start virtual channel8, SG1 end virtual channel8
ADCKOSGMCYCR1 0x00 One scan in multi-cycle scan mode.
Table 3-6 Interrupt Register Setting
Register Name Setting Function
Value
EIBD441 0x00000000 | Bind the interrupt to PEO (CPUO).
EIC441 0x004F Refer to table/ Priority level 15
EIBD442 0x00000000 | Bind the interrupt to PEO (CPUO).
EIC442 0x004F Refer to table/ Priority level 15

RO1AN6563EJ0100 Rev.1.00 Page 14 of 75
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e Operation Flow
Flow chart in this operation example is shown below.

( main_pe0 )
|

( eiint44 1 )
|

Interrupt Prohibition

Port11_0 Output Invert

1

Module Standby Removal

First time ADIDO?
(Virtual CHO ends)

NO

Port Setting

ADCKO0/SG1 Start

A/D Conversion Value Storing

N

Interrupt Function
Initial Setting

ADCK Initial Setting

1

Interrupt Enable

LD

eiintd4 2

|

ADCKO/SGO Start

Port11_1 High Output

o

= )

Figure 3-8 Flow Chart
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3.3 Interval Conversion using AD Timer

3.3.1 Specification Overview
Explains how to perform A/D conversion at arbitrary cycle using AD timer.
Allocate a virtual channel (ANOQO) to scan group3 (SG3), and set the trigger for starting A/D conversion to the AD

timer. The initial phase of the AD timer is 0.25us, the timer cycle is 100us, SG3 is started every cycle. One scan is
performed in the multi-scan mode. Store ANOQO conversion value in the variable at the end of the scan group.

A/D Timer
<« gt pat— pd—— g P
0.25us 100us 100us 100us 100us
Scan Group SG3 SG3 SG3 SG3
Cycle 1st 1st 1st 1st
Virtual Channel Virtual ChO Virtual ChO Virtual ChO Virtual ChO
Physical Channel ANO0O ANO0O ANO0O ANO0O
ND Conversm’n CDHC:?SiDH CDHC:?SiDH CDHC:?SiDH CDHC:?SiDH

ADIO3 H H H ’_L

(Scan End Interrupt)

Figure 3-9 A/D Conversion Operation by AD Timer Trigger AD

3.3.2 Use Function
The hardware function used in this operation example is shown below. Input 100Hz Sin wave (amplitude 0 to 5V) to

ANO00O0 with the pulse generator, etc.
e A/D Converter (ADCKO)

RH850/U2Bx

ADCKO

AVAVA

ANOOD |t input Pulse Generator

Figure 3-10 System Configuration Diagram

RO1AN6563EJ0100 Rev.1.00 Page 16 of 75
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3.3.3 Explanation for Operation Example

In this operation example, ANOOO of ADCKQO is used, AD timer is selected as a trigger, and the scan group is started
in a constant period.

Allocate the virtual channel 0 (ANO0OQO) to the scan group 3 (SG3) with AD timer.
Set the initial phase (ADCKOADTIPR3) to 0.25us and the AD timer period (ADCKOADTPRR3) to 100 u s.

When the AD timer is started, the initial phase (ADCKOADTIPR3) is loaded into the AD timer and counted down.
When the AD timer becomes 0, the AD timer trigger is output and SG3 A/D conversion is started. At the same time, the
AD timer cycle (ADCKOADTPRRS3) is loaded into the AD timer, the down count is started again, and A/D conversion
is started when it becomes 0. After that, the AD timer cycle is loaded, and the A/D conversion operation is repeated.
The A/ D conversion value is stored in the variable by the scan end interrupt.

RO1AN6563EJ0100 Rev.1.00 Page 17 of 75
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- Register Setting
ADCKOSGCR3 | Multi Cycle ADCKD Scan Times:

SCANMD Scan Mode SGMCYCR3 1time

SGO Start Data Register
: ; ADCKOSGVOSRE
Virtual Channel Pointer | . [apckovero | onvels[3o] [ GOTRUG0]
> - — — - ADCKODROO

SGO0 End J Virtual ChQ | A/D Conversion | Physical Ch: AN020
Virtual Channel Pointer | ADCKOSGWVCEP3

- A/D Conversion Operation

ADCKOTATPRRG——

ADCKOTATIPRE —

B i —

-4 o
0.25us 100us T * 100us 100us
AD Timer AD Timer AD Timer

AD Timer

Trigger3 Output  Trigger3d Output Trigger3 Output Trigger3 Output

Scan Group S5G3 S5G3 SG3 SG3
Cycle 1st 1st 1st 1st
Virtual Channel Virtual ChO Virtual ChO Virtual ChO Virtual ChO
Physical Channel ANDOD ANODO ANDOD AMNOOO
A/D Conversion Conversion Conversion Conversion Conversion
ADCKODROO " ofVirtsal Chamel  ofVirual Chamel0 | of Virual Ghanneld.

ADTSTART _[]

ADI13
I(Scan End Interrupt)

—

'Store A/D conversion value of virtual
ChO to variable
in the interrupt processing.

Figure 3-11 AD Timer Operation Example
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3.34

e Module Explanation

Software Explanation

Module List in this operation example is shown below.
Table 3-4 Module List

routine

Module Name Label Name Function
Main routine main_pe0 Perform the various settings and application start.
ADCK initialize routine ADCK _init Initialize the ADCK.
Interrupt initialize routine intc_init Initialize the ADCK interrupt.
ADCK interrupt process ciinta44 Store the A/D conversion result in variable by the virtual

scan group end interrupt processing.

Register Setting

The register setting for various function in this operation example is shown below.

Table 3-7 ADCK Register Setting
Register Name Setting Value Function
ADCKOVCRO00 0x00000000 Conversion type: normal A/D conversion
Not select the wait time table.
No DFE entry.
Output the virtual channel end interrupt.
Physical Ch0/Sub CHO (ANO00O0)
ADCKOADCRL1 0x00 Synchronous suspend
ADCKOADCR2 0x00 Signed 12bit integer format.
ADCKOSGCR3 0x52 Enable ADTSTART.
Multi-cycle scan mode
Output “ADI13” in the end of “SG3”.
Select AD timer trigger3 as SG3 trigger.
ADCKOSGVCPR3 0x0000 Start virtual channel 0, End virtual channel 0
ADCKOSGMCYCR3 0x00 One scan in multi-cycle scan mode.
ADCKOADTIPR3 1 AD timer initial phase : 25ns
ADCKOADTPRR3 4000 AD timer initial phase : 100 u's
Table 3-8 Interrupt Register Setting

Register Name

Setting Value

Function

EIBD444

0x00000000

Bind the interrupt to PEO (CPUO).

EIC444

0x004F

Refer to table/ Priority level 15
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e Operation Flow

Flow chart in this operation example is shown below.

( main_pel >
|

Interrupt Prohibition

( aiintdd4 >
|

|

A/D Conversion Value Storing

Module Standby Removal

Variable Area Clear

|

Interrupt Function
Initial Setting

ADCK Initial Setting

|

Interrupt Enable

AD Timer Start

o

= )

Figure 3-12 Flow Chart
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3.4 Reading via IFC using DMA Transfer

3.4.1 Specification Overview
Describes how to use DAM transfer to store the A/D conversion value of the floating-point data in the array variable
via IFC.

Treat AD timer as the trigger, perform the A/D conversion using scan group 3 (SG3), and convert the A/D value to
the floating-point format by reading it via IFC module.

A/D Timer
- pd———  pat———  pd————— P
0.25us 100us 100us 100us 100us
Scan Group SG3 SG3 SG3 SG3
Cycle 1st 1st 1st 1st
Virtual Channel \Virtual ChO Virtual ChO Virtual ChO Virtual ChO
Physical Channel ANO0O ANOOO ANOOO ANO0O
A.l'rD COI‘IVEI’SIOI‘I CDH:"E?SiDH CDH:"E?SiDH CDH:"E?SiDH CDH:"E?SiDH

| L

’ DMA  DMA
Transfer Transfer

Use DTS, and transfer AID conversion value to memn".bryr vialFC.

ADI3 H

(Scan End Interrupt) . y
DMA | DMA

Transfer Transfer

Figure 3-13 Operation Example using DTS

3.4.2 Use Function
The function used in this operation example is shown below.

e A/D Converter (ADCKO)
e IFC (Integer/Floating-point Conversion Module)
e DMA (DTS (Data Transfer Service) )

RH850/U2Bx
ADCKO
DTS |= /’\/\/\
IFC |
ANO0O |-g Pulse Generator
| Input
Memory
Figure 3-14 System Configuration
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3.4.3 Explanation for Operation Example
In this operation example, A/D conversion is performed at regular intervals using the AD timer, and the A/D
conversion value of floating-point data is stored in the array variable via IFC using DMA transfer.

Input 100Hz Sin wave (amplitude 0 to 5V) to AN0O0O of ADCKO module using the pulse generator, etc. Treat AD
timer as the trigger, and set the A/D conversion using scan group 3 (SG3). Convert the A/D value to the floating-point

format by reading it via IFC module.

Set the interval of the AD timer is set to 100 . s . Enable the scan end interrupt ADI03 for each A/D conversion. Store
the A/D conversion value to the array variable by the DMA transfer using ADIO3 as the DTS trigger factor.

- Register Setting
ADCKOSGCR3 Multi Cycle ADCKO Scan Times:
SCANMD Scan Mode SGMCYCR3 1 time
SGO Start Data Register
- - ADCKOSGVCSP3
Virtual Channel Pointer | . [ADCKOVCRO [ .CNVCLS[3:0] | .GCTRL5:0]
- : . »  ADCKODROO
SGO End J Virtual ChO | A/D Conversion | Physical Ch: ANOOO
Virtual Channel Pointer | ADCKOSGVCEP3

- A/D Conversion Operation

ADCKOTATPRR3—
ADCKOTATIPR3 -
- - - -
0.25us 100us T 100us 100us
AD Timer AD Timer AD Timer AD Timer
Trigger3 Output  Trigger3 Output Trigger3 Output  Trigger3 Output
Scan Group SG3 SG3 SG3 SG3
Cycle 1st 1st 1st 1st
Virtual Channel Virtual ChO Virtual ChO S Virtual ChO Virtual ChO
Physical Channel ANO0O ANO0O ANO0O AN00O
A.I'rD Conversm}n CDH:"E?SiDH . CDH:"E?SiDH CDH:"E?SiDH CDH:"EII:"SiDﬂ
A/D Conversion Value A/D Conversion Value | A'D Conversion Value
ADCKODRO0O of Virtual Channel0 of Virtual Channel0 | of Virtual Channel0

ADTSTART _ ||

ADI13 EEEE

(Scan End Interrupt) ) '
DMA DMA DMA
Transfer Transfer Transfer

Use DTS, and transfer A/ID conversion value to memory via IFC.

Figure 3-15 Example of Reading via IFC using DTS
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3.44 Software Explanation

e Module Explanation
Module List in this operation example is shown below.

Table 3-9 Module List

Module Name Label Name Function

Main routine main_pe0 Perform the various settings and application start.

ADCK initialize routine adcb_init Initialize the ADCK.

DTS initialize routine dts init Initialize the DTS. Use DTS ch7 that opergtes ADCKO

- Scan Group 3 End Interrupt ADIO3 as a trigger.

Interrupt initialize routine | intc_init Set the transfer completion interrupt including DTS ch7.

DTS transfer end ) Confirm that the fagtor of the transfer end interrupt is
eiint62 DTS ch7, clear the interrupt factor, reset the DTS, and

INterrupt process routine restart the DMA transfer.

e Register Setting
The register setting for various function in this operation example is shown below.

Table 3-10 ADCK Register Setting

Register Name Setting Value Function
ADCKOVCRO00 0x00000000 Conversion type: normal A/D conversion
Not select the wait time table.

No DFE entry.
Output the virtual channel end interrupt.
Physical Ch0/Sub CHO (ANO000)

ADCKOADCRL1 0x00 Synchronous suspend
ADCKOADCR2 0x00 Signed 12bit integer format
ADCKOSGCR3 0x52 Enable ADTSTART.

Multi-cycle scan mode
Output “ADI13” in the end of “SG3”".
Select AD timer trigger as SG3 trigger.

ADCKOSGVCPR3 0x0000 Start Virtual Channel 0

End Virtual Channel 0
ADCKOSGMCYCR3 0x00 One scan in multi-cycle scan mode.
ADCKOADTIPR3 1 AD timer initial phase : 25ns
ADCKOADTPRR3 4000 AD timer period phase : 100us

Table 3-11 Interrupt Register

Register Name Setting Value Function
EIBD62 0x00000000 Bind the interrupt to PEO (CPUO).
EIC62 0x004F Refer to table/ Priority level 15
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Table 3-12 DTS Register

Register Name Setting Value Function
DTSPRO OxOFFF3FFF Set DTS ch57 to highest priority (00B).
DTS057CM 0x00000000 Initialize the channel master register of DTS ch57.
DTSA057 FDRO0O address Set DMA transfer source address to FDR0OO of IFC
module.
DTDAO57 fl ADCKO_sg3 [0] Set DMA. transfer source address to lead address of
address array variable fl_ ADCKO_sg3 [0].
DTTCO057 0x00000100 Set 256 data to number of transfer data.
Set DMA transfer of DTS ch7 as below.
+ Continue DMA transfer if DMA transfer error
generates.
* Chain disable
* Transfer count match interrupt disable
DTTCTO57 0x00004048 * Transfer complete interrupt enable
* Reload function 1/2 disable
- Transfer source address count direction : Increment
* Transfer source address count direction : Fixed
= Transfer size : 32bit
* Transfer mode : Single transfer
DTFSC057 0x000000B1 DTS status clear
DTFSLO57 0x00000001 DTS transfer request set

RO1AN6563EJ0100 Rev.1.00
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e Operation Flow

The flow chart in this operation example is shown below.

==

Interrupt Prohibition

Module Standby Removal

=

YES

Is the factor DTS ch577?

Set transfer request disable
of DTS ch57.

Variable Area Clear

Interrupt Flag Clear

Interrupt Function
Initial Setting

DTS Status Clear

ADCK Initial Setting

DTS ch57 resetting

DTS Initial Setting

Set transfer request enable
of DTS ch57.

Interrupt Enable

AD Timer Start

o

_—
-

LD

Figure 3-16 Flowchart
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35 Addition Function

3.5.1 Specification Overview

This section describes how to perform normal A/D conversion in addition mode.

Allocate two virtual channels (AN000, AN001) to scan group 0 (SG0), scan once in multi-scan mode, and add four
times for each virtual channel. At the end of the scan group, the converted values of ANOOO and ANOO1 are stored in
variables, and the operation ends.

Scan Group SGO
Cycle 1st
Virtual Channel Virtual ChO Virtual Ch1
Physical Channel ANO0O ANOO1
A/D Conversion ist | 2nd | 3d | an [ st | 20a | a | 4

(Addition Mode)

ADIO |_|_

(Scan End Interrupt)

Figure 3-17 Normal AD Conversion Operation using Addition Mode

3.5.2 Use Function
The hardware function in this operation example is shown below.

e A/D Convertor (ADCKO)

RH850/U2Bx
ADCKO
ANQOO O 5Vinput
ANOO1 O 2.5V Input

Figure 3-18 System Configuration Diagram
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3.5.3 Explanation for Operation Example
In this operation example, perform normal A/D conversion in addition mode using AN0OO and AN0O1 of ADCKO
module.

Allocate virtual channel 0 (AN00O) and virtual channel 1 (AN0O1) to scan group 0 (SGO).
For analog signal, input 5.0V to AN00O of ADCKO module, and input 2.5V to AN001 of ADCKO module.

Starting with soft trigger ADSTART. Perform A/D conversion of ANOOO and ANOO1 for the number of additions
(four times). Enable scan end interrupt (at the end of the scan group), store the result of four times A/D conversion
additions in the interrupt processing to the variable, and finish the processes.

* Register Setting

ADCKOSGCRO Multi Cycle Scan Times:
.SCANMD Scan Mode ADCKOSGMCYCRO 1 time

ADCKOADCR2.ADDNT| 4 times Additions

Data Register

ADCKOVCRD | .CNVCLS[3:0 .GCTRL[5:0
SGO Start _ ADCKO > B0 (0] > ADCKODROO
Virtual Channel Pointer SGVCSPO Virtual ChO AID Sonversion Physical Ch: ANOOO

ADCKOVCR1 | .CNVCLS[3:0] .GCTRL[5:0]
S_GO End _ ADCKO - : - . - ADCKODRO1
Virtual Channel Pointer SGVCEPOQ Virtual ChO ”D*i:;;f;:m" Physical Ch: ANOO1

- A/D Conversion Operation

Scan Group SGO
Cycle 1st
Virtual Channel Virtual ChO Virtual Ch1
Physical Channel ANOOO ANOO1
A/D Conversion | 1st | 2nd [ 3rd | 4t tst | 2nd | 3d [ 4
ADCKODROO A/D Conversion Value of Virtual Channel0 (4 times additions)

ADCKODRO1 of Virtual Chammeld 14 fmes]
ADSTART 1
ADIO [

(Scan End Intérrupt)

Store A/D conversion value
of virtual ChO to variable
in the interrupt processing.

Figure 3-19 Operation Example of Addition Function
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3.54

Software Explanation

e Module Explanation
Module List in this operation example is shown below.

Table 3-13 Module List

Module Name Label Name Function
Main routine main_pe0 Perform the various settings and application start.
ADCK initialize routine adcb_init Initialize the ADCK.
Interrupt initialize routine | intc_init Initialize the ADCK interrupt.
AD(_ZK interrupt process ciint441 Store the A/D cqnversion result iq variable by the virtual
routine scan group end interrupt processing.

e Register Setting

The register setting for various function in this operation example is shown below.

Table 3-14 ADCB Register Setting

Register Name

Setting Value

Function

ADCKOVCRO00

0x00002000

Conversion type: normal A/D conversion + Addition mode

Not select the wait time table.

No DFE entry.

Not output the virtual channel end interrupt

Ch0/Sub CHO (ANOO0O)

ADCKOVCRO1

0x00002001

Conversion type: normal A/D conversion

Not select the wait time table.

No DFE entry.

Not output the virtual channel end interrupt.

Physical ChO/Sub CH1 (AN0O1)

ADCKOADCR1

0x00

Synchronous suspend

ADCKOADCR2

Ox11

Signed 12bit integer format

Add 4 times.

ADCKOSGCRO

0x50

Enable ADSTART.

Multi-cycle scan mode

Output “ADIOQ” in the end of “SGO”.

Prohibit the trigger input to “SGO0”.

ADCKOSGVCPRO

0x0100

Start virtual channelQ, end virtual channel 1.

ADCKOSGMCYCRO

0x00

One scan in multi-cycle scan mode.

Table 3-15 Interrupt Register

Register Name

Setting Value

Function

EIBD441

0x00000000

Bind the interrupt to PEO (CPUO).

ElC441

0x004F

Refer to table/ Priority level O
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e Operation Flow

Flow chart in this operation example is shown below.

( main_pe0 >
|

Interrupt Prohibition

( eiint441 >
|

|

A/D Conversion Value Storing

Module Standby Removal

Interrupt Function
Initial Setting

|

ADCK Initial Setting

Interrupt Enable

|

ADCKO Start

N

LD

Figure 3-20 Flowchart
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3.6 ADC Accumulation Function (ASF)

3.6.1 Specification Overview
This section describes how to perform A/D conversion using the ADC Accumulation Function (ASF).

ASF accumulates the A/D conversion results outputted from the ADC, stores the accumulation results in a register
each time the accumulation counter matches the specified compare value, and generates the accumulation end interrupt
(ASI00).

Allocate one virtual channel (AN0OO) to scan group 0 (SGO0) and set continuous scan mode. The number of
accumulations is set to 32, the accumulation counter and the compare value match, and the accumulation result is stored
in a variable in the generated accumulation end interrupt processing.

Scan Group SG0 |
Virtual Channel Virtual ChO | Virtual ChO | Virtual ChO | Virtual ChO | --.- | Virtual ChO | Virtual ChO | Virtual Ch0 | Virtual ChO
Physical Channel ANOOO ANODOO ANOOO ANODO . ANOOO ANODOO ANODO ANODO
A/D Conversion (A0 Conversionfs/D Conversion|A/D Conversiona/D Conversion|  « ...« A0 Conversion{a/D Conversion|&/D ConversionA/D Conversion| «.«..
ASF Entry Request |_| |_| |_| eean |_| |_| |_| |_| |_|
ASFOCNT | 0 | 1 | 2 | 3 | e |t ] 0 | 1 | 2 | oeee
ASFOOCMP [ 02H |
AccumulatorQ x| Value - Value i vsive | O - Value ‘ e - Value i Value i Value - vsive | O ‘ s
ASFODROO [ X ] Accumulated Value Update [ I

ASI00 H ﬂ

(Integration End Interrupt)

n=42816,3264128256512

Figure 3-21 A/D Conversion Operation using ASF

3.6.2 Use Function
The hardware function used in this operation example is shown below.

e A/D Convertor (ADCKO)
e ASF (ADC Accumulation Function)

RH850/U2Bx

ADCKO

AN00O QO 5V Input

Figure 3-22 System Configuration Diagram
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3.6.3 Explanation for Operation Example
In this operation example, perform A/D conversion using the ASF function for using AN00O of the ADCKO0 module.

Allocate the virtual channel 0 (ANOQO) to scan group (SGO).
For analog signal, input 5.0V to AN00O of ADCKO module.

Starting with soft trigger ADSTART. Perform A/D conversion of ANO0O with continues scan mode.

The ASF function uses accumulation channel 00, and the number of accumulations is 32. The accumulation compares
(ASFOCMPOO) of the accumulation channel 00 is set to 6, and when it matches the accumulation counter (ASFOCNT),
the accumulation data (ASFODRO0O) is updated. The accumulated data is stored in the variable during the accumulation
end interrupt (ASI00) processing that generates at the same time as this accumulated data update.

+ Register Setting

ADCKOADFASENTSGER | Enable ASF entry
ASENTSGOE when starting SG0.

ADCK(SGECRO Continues
SCANMD Scan Mode

Virual Cn [ApcresavGsPo)

; Dok eEavosPo

V'“UE|ChE””9|P°'”tEF‘ ADCKOVCRO | ouvoLs[Eo] | GOTRLISC] DFEMT | DFTaGlz0]

SGOEnd > Virtual Ch0 AJD Conversi Physical Ch: ANDDD E 4] P ABCKODROO
Virtual Channel Pointer |ADCKOSGYCERPD irtua ST monveslen | TvEeE R ntry

ASFOOTLO ASFOACSLI2:0] ASFOCTAG30]
32 Times Integration [Integration Contup TAG: 0

Data Register

ASI0E

ASFOCMPOO[40] ASFOSHEN)
Interrupt Enable

ASFOCPO0 - - -
6 Times Integration | Integration Enable

+ A/D Conversion Operation

Scan Group o5
Virtual Channel Virtual Ch0 | Virtual ChD Virtual Ch0 | Virtual ChO | Virtual ChO Virtual Ch0 | Virtual ChD Virtual ChO | Wirtual ChO | Virtual ChO
Physical Channel | AMNOOD | ANCOO ANMOOO | AMOOO | AMOOO | aeeo | ANOOO | AMOOD | .e.. | ANMOOD | AMOOO [ AMOGO

D D D AD AD AD D D D D
Comvercion Comvercion

A/D Conversion | comsmes | comeren
ASF EntryRequest _ [ | [ - 1 [ [ U OPR I S

TAG for DFE 00H
ASFOST J
ASFOCNT | 0 1 5 6 7 31 0 | 5 6 7
ASFOCHWP O5H
Corversion Corversion Corversion Corversion Corversion Corversion Corversion Corversion Corversion Corversion
Accumulator0 | o | v Vidue Vil [ I B Vil [ Vil vaw |0 T vam | ...,
Acounulation Acounulation Acounuation | Acoumuation Acounulation Acounuation | Acoumuagion Acounuation | Acoumuagion Acounulation
Accumulation Value Update lAccumuIation Value Update
ASFODROO b I Canversion Value | Conversion Value |
ASIO0 H |_|
(Accumulation End Interrupt)
Store accumulation result to variable in interrupt Store sccumulation result to varisble in the interupt
_processing. . processing. (From the second time onward,
(Note: The number of initial integrations is not constant.)) the results for & total of 32 times.)

Figure 3-23 ASF Operation Example
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3.6.4 Software Explanation

e Module Explanation
Module list in this operation example is shown below.

Table 3-16 Module List

Module Name Label Name Function
Main routin main_pe0 Perform the various settings and application start.
ADCK initialize routin ADCK _init Initialize ADCK, ASF.
Interrupt initialize routin intc_init Initialize ADCK interrupt.
ASF_ interrupt processing ciint476 Store the accumt_JIate result in var.iable by the
routine accumulate end interrupt processing.

Register Setting

The register setting for various function in this operation example is shown below.
Table 3-17 ADCK Register Setting

Register Name Setting Value Function
ADCKOVCRO00 0x00001000 Conversion type: normal A/D conversion
Not select the wait time table.
DFE Entry
Not output the virtual channel end interrupt
Physical ChO/Sub CHO (ANO0O)
ADCKOADCR1 0x00 Synchronous suspend
ADCKOADCR2 0x00 Signed 12bit integer format
ADCKOSGCRO 0x60 Enable ADSTART.
Continuous scan mode
Not output “ADIO0” in the end of “SG0”.
Prohibit the trigger input to “SGO0”.
ADCKOSGVCPRO 0x0000 Start virtual channelO, end virtual channel 0.
ADCKODFASENTSGER | 0x0001 Enable ASF entry in SGO starting.

Table 3-18 ASF Register Setting

Register Name Setting Value Function

ASFOCTLO 0x00000300 Accumulation times: 32

Accumulation countup TAG 00
ASFOCMPOO 0x8086 Enable ASIOO interrupt.

Enable accumulation.

Accumulation comparing match 6

Enable accumulation counter operation and
ASFOCTLL 0x01 accumulation processing. P
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Table 3-19

Interrupt Register

Register Name

Setting Value

Function

EIBD476

0x00000000

Bind the interrupt to PEO (CPUO).

EICA76

0x0040

Refer to table/ Priority level O

e Operation Flow

Flowchart in this operation example is shown below.

=

(

eiintd76

)

Interrupt Prohibition

Accumulation Result Storing

Module Standby Removal

C

RTE

)

Interrupt Function
Initial Setting

|

ADCK ASF Initial Setting

Interrupt Enable

|

ADCKO Start

N

Figure 3-24 Flowchart
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3.7 Operation Example using External Analog Multiplexer

3.7.1 Specification Overview
This section explains the A/D conversion using normal A/D conversion w/MPX mode and external analog

multiplexer.
Allocate 7 virtual channels to scan group 0 (SGO0). Use external multiplexer input pin as physical channel.
(ADCK:ANO00)
Start DMA (DTS) every time a virtual channel starting, transfer MPX value for external analog multiplexer control to
1/0 port, and control the analog multiplexer.

Store conversion value to variable in SGO scan group end.

Scan Group SGO
Sycle 1st
Virtual Channel ANO000
Physical Channel Virtual Ch 0 | Virtual Ch 1 | Virtual Ch2 | Virtual Ch3 | Virtual Ch4 | Virtual Ch5 | Virtual Ch 6
A/D Conversion wait | am wait | am wait | - wait | - wait | comnen | vt | comtaon | wait | o
MPX Value . 0OH X OTH , o . 03H . 04H . D5H , e
DMA Request T‘E T:: T:} T:: T:: T‘,: T ‘E
= - - A A A =
Portll | 0OH | OTH | 02H | 03H | 04H | D5H | DBH |
ADIOD rI_

(Scan End Interrupt)

Figure 3-25 A/D Conversion Operation using External Analog Multiplexer
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3.7.2 Use Function
The hardware function used in this operation example are shown below.

Input to ANOOO is selected by switching 0.5 to 3.5V from external multiplexer by port control.

e A/D Converter (ADCKO)
e Pin (PORT11)

e DMA (DTS)
Circuit Example VCCs.0v
MUX_3.5V
RH850/U2Bx MUX_3.0V
DMA MPX Value ADCKO MUX_2.5V
©TS) [« v
P 0.5V Multiplexer
4bm‘,e; ANOOO [@———  our MUX 35V MUX_2.0V
Request |
MUX 0.5V
Port11 I — MUX_1.5V
| MPXValue P11.0 | | AD
> P11_1 | = Al
P2 ™ MUX_1.0V
MUX_0.5V
Figure 3-26 System Configuration
RO1AN6563EJ0100 Rev.1.00 Page 35 of 75




RH850/U2B Group ADCK Application Note

3.7.3 Explanation for Operation Example

In this operation example, perform the A/D conversion using AN00O of ADCKO module and external analog
multiplexer.

The ADCK supports the interrupt and DMA transfer for external analog multiplexer. It is possible to generate the
interrupt request and start the DMA at the start of specified virtual channel. In this operation example, transfer the MPX
value to external multiplexer in cooperation with the 1/O port.

Allocate virtual channel 0 to 6 virtual channel to scan group 0 (SGO0).

Analog signal is inputted from external multiplexer to AN0OO corresponding to the external multiplexer input
terminal.

Ser the MPX value transferred to the external analog multiplexer in ADCKOVCRnN.GCTRL[5:0] of each channel.
Transfer ADCKOVCRN.GCTRL[5:0] to ADCKOMPXCURR at the start of each virtual channel, issue the interrupt
request (ASMPXI0) or DMA request at the same time.

In DMA (DTS), Set ADCKOMPXCURR as the transfer source and P11 of I/O port as the transfer destination.
Therefore, the DMA request is issued at each start of each virtual channel of SGO0, and the start set MPX value is
transferred to the external analog multiplexer.

Control the external analog multiplexer by transferred MPX value, change the input voltage to AN0O0O in 0.5 to 3.5V
(in O.5V increments).

Enable the scan end interrupt ADIOO, and store the A/D conversion value to the variable in interrupt processing after
A/D conversion is completed.

Also, in this operation example, ADCKOMPXCURR and P11 value are stored to the variable in variables in the
interrupt (ASMPXI0) processing that generates every time the virtual channel is started to confirm whether the MPX
value is transferred as expected. Therefore, it is possible to confirm the MPX value transferred to ADCKOMPXCURR
at the start of the current virtual channel and the MPX value transferred to P11 by DTS.

RO1AN6563EJ0100 Rev.1.00 Page 36 of 75



RH850/U2B Group

ADCK Application Note

- Register Setting
ADCKOSGCRO Multi-cycle | ADCK0SGMCYCRO | Scan: 1 time |
-SCANMD Scan Mode —
[ ADCKOMPXOW | Wait Time: 1us |
SGO Start ADCKO ADCKOVCRO | .CNVCLS[3:0] | .GCTRL[5:0]
Virtual Channel Pointer SGVCSPO Virtual ChO w/MPX MPX Value: OH
ADCKOVCRI1 | .CNVCLS[3:0] | .GCTRL[5:0] :Tjgﬁkéagftﬁég
Virtual Ch1 w/MPX MPX Value: 1H ° :
—+| ADCKOMPXCURR
ADCKOVCRS | .CNVCLS[3:0] | .GCTRLI5:0]
Virtual Ch5 w/MPX MPX Value: 5H
SGE0 End ADCKO ADCKOVCR6 | .CNVCLS[3:0] | .GCTRLI5:0]
Virtual Channel Pointer SGVCEPO Virtual Ché w/MPX MPX Value: 64
- A/D Conversion Operation
Scan Group SGO
Cycle 1st
Physical Channel AN00O
Virtual Channel Virtual ChO | Virtual Ch1 Virtual Ch5 | Virtual Ché
ND CDnVerSiDn IOUS | Can’t;[l}sian IOUS Can’t;[l}sian e IOUS Can’t;[l}sian IOUS | Can’t;[l}sian
ADCKOVCRx.GCTRLI5:0] |, 8H \ 9H \ DH . EH
T B . Ll Al
[l T : i N
DMA Request T E T 1 T TE
! G : S ]
ADCKOMPXCURR v = i o A
(Set as DTS Transfer Source)|-‘ 08H !\ 09H | e i_\ ODH |_\\ OEH |
i | : i l
P11 - ™ ; s >
(Set as DTS Transfer Destination}l 00H | Ot | 3| 05H | 06H |
ADCKOSGSTCRO
SGST j
ADGKODROO A/D Conversion Value of Virtual ChO
ADCKODRO1 AID Conversion Value of Virtual Ch1
ADCKODRO06 AJD Conversion Value
of Virtual Chb
ADIOO

I8

(Scan End Interrupt)

ADIOO interrupt is Generated in
SGO complete. A/D conversion
value of virtual chO to 6 is store
to the variable in interrupt
processing.

Figure 3-27 Operation Example using External Analog Multiplexer and DTS
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3.7.4

Module Explanation

Software Explanation

Module list in this operation example is shown below.
Table 3-20 Module List

Module Name Label Name Function

Main routine main_pe0 Perform the various settings and application start.

Port initialize routine port_init Initialize the port.

ADCK initialize routine ADCK _init Initialize the ADCK.

DTS initialize routine dts_init Initialize the DTS.

Interrupt initialize routine intc_init Initialize the ADCK interrupt.

ADCKO/'SGO int.errupt ciintaal Store the A/D cqnversion result tq the variable in scan

processing routine group complete interrupt processing.
Confirm the transfer status of the set MPX value.
(DsStore the value of ADCKOMPXCURR in the variable
to confirm the MPX value transferred from

ADCKO/_MPX infterrupt ciint437 ADCKOVCRn.G_CTRL [5:0] to ADCKOMPXCURR at

processing routine the start of the virtual channel. @Store the P11 value
in the variable to confirm the MPX value transferred
from ADCKOMPXCURR to P11 by the DTS triggered
by the virtual channel start trigger.

DTS transfer complete ciint62 Clear the DTS transfer complete interrupt request

interrupt processing routine

(ch0).
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2023.10.5

Page 38 of 75

RENESAS




RH850/U2B Group

ADCK Application Note

Register Setting

The register setting in this operation example is shown below.
Table 3-21 ADCK Register Setting

Register Name Setting Value

Function

ADCKOVCRO00 0x01002801

Conversion type: normal A/D conversion w / MPX

Select wait time table.

Not entry DFE.

Not output virtual channel complete interrupt.

MPX value: 0x00

ADCKOVCRO1 0x01002901

Conversion type: normal A/D conversion w/MPX

Select wait time table.

Not entry DFE.

Not output virtual channel complete interrupt.

MPX value: 0x01

ADCKOVCRO02 0x01002A01

Conversion type: normal A/D conversion w/MPX

Select wait time table.

Not entry DFE.

Not output virtual channel complete interrupt.

MPX value: 0x02

ADCKOVCRO03 0x01002B01

Conversion type: normal A/D conversion w/MPX

Select wait time table.

Not entry DFE.

Not output virtual channel complete interrupt.

MPX value: 0x03

ADCKOVCRO04 0x01002B01

Conversion type: normal A/D conversion w/MPX

Select wait time table.

Not entry DFE.

Not output virtual channel complete interrupt.

MPX value: 0x04

ADCKOVCRO05 0x01002D01

Conversion type: normal A/D conversion w/MPX

Select wait time table.

Not entry DFE.

Not output virtual channel complete interrupt.

MPX value: 0x05

ADCKOVCRO06 0x01002E01

Conversion type: normal A/D conversion w/MPX

Select wait time table.

Not entry DFE.

Not output virtual channel complete interrupt.

MPX VALUE: : 0x06

ADCKOADCR1 0x00

Synchronous suspend

ADCKOADCR2 0x10

Signed 12bit integer format

ADCKOSGCRO 0x50

Enable ADSTART.

Multi-Sycle scan mode

Output “ADIO0” in the end of “SGO0”.

Prohibit the trigger input to “SGO0”.

ADCKOSGVCPRO 0x0600

Start virtual channelQ, end virtual channel 6.

ADCKOSGMCYCRO 0x00

One scan in multi-cycle scan mode.

ADCKOMPXINTER 0x01

Enable ADMPXIQinterrupt.

ADCKOMPXCURCR 0x00

MSKC specified format: 0

ADCKOWAITTRO 0x0190

MPX wait time: 10usec
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Table 3-22 Interrupt Register Setting
Register Name Setting Value Function
EIBD441 0x00000000 Bind the interrupt to PEO (CPUO).
EIC441 0x004F Refer to table/ Priority level 15
EIBD437 0x00000000 Bind the interrupt to PEO (CPUO).
EIC437 0x004F Refer to table/ Priority level 15
EIBD63 0x00000000 Bind the interrupt to PEO (CPUO).
EIC63 0x004F Refer to table/ Priority level 15
Table 3-23 DTS Register Setting
Register Name Setting Value Function
DTSPRO OxFFFFFFFC chO Highest Priority
DTS050CM 0x00000000 Initialize channel master register of DTS chO.
DTSAO050 ADCKOMPXCURR Transfer source: ADCKOMPXCURR
Address
DTDAO50 P11 Address Transfer destination: P11
DTTCO050 0x00000007 Transfer time : 7 times
DTTCTO050 0x00004144 Transfer complete interrupt: enable
Reload function: unavailable
Chain function: unavailable
Destination address count: fixed
Source address count: fixed
Transfer data size: 16bit
Single transfer
DTFSCO050 0x000000B1 Clear DTS status.
DTFSLO50 0x00000001 Set DTS transfer request.

RO1AN6563EJ0100 Rev.1.00
2023.10.5

Page 41 of 75
RENESAS



RH850/U2B Group

ADCK Application Note

e Operation Flow

The flowchart in this operation example is shown below.

( main_pe0 )
|

( eiint441 )
|

Interrupt Prohibition

A/D Conversion Value Storing

( o )

Module Standby Removal

Port Initial Setting

Interrupt Function
Initial Setting

|

LD

Store ADCKOMPxCURR value
to variable.

Store P11 value to variable.

(o)

ADCK Initial Setting

DTS Transfer End Interrupt
Request Clearing

DTS Initial Setting

|

Interrupt Enable

ADCKO Start

o

= )

= )

Figure 3-28 Flowchart
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3.8 Sequential Scan of Optional Channel using DMA Transfer (Scatter Function)

3.8.1 Specification Overview
This section explains the method to store A/D conversion value in array variable using DMA transfer (scatter
function).

Allocate 3 virtual channels to scan group 0 (SG0), and scan by multi-scan mode. DMA is started in scan end interrupt
(ADI00), and the conversion values of ANO0O, ANOO1, and AN0O2 are stored to the array variable.

Scan Group SGO
Cycle 1st
Virtual Channel | Virtual Ch 0 Virtual Ch 1 Virtual Ch 2
Physical Channel ANO0O0O ANOO1 ANO002
AID Conversion | A/D Conversion | A/D Conversion | A/D Conversion
ADIOO I_I_
(Scan End Interrupt) DMA Transfer

Transfer A/D conversion value
to array variable.

Figure 3-29 Operation Example using DMA Transfer

3.8.2 Use Function
The functions used in this operation example are shown below.

e A/D convertor (ADCKO)
e DMA (sDMACO)

RH850/U2Bx
ADCKO
sDMACO 4¢—— AN0OO O 2.5V Input
i ANOOT O 3.3V Input
AN002 Q 5V Input
Memory

Figure 3-30 System Configuration
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3.8.3

Explanation for Operation Example

In this operation example, perform normal A/D conversion in multi-scan mode using AN000, AN001, and ANO0OQ2 of
ADCKO module. Also, store the A/D conversion value to the array variable using DAM conversion (scatter function).

Allocate the virtual channel 0 (ANO0QO), virtual channel 1 (AN0O01), virtual channel 2 (AN002) to scan group 0 (SGO).
For analog signal, input 2.5V to AN00O, 3.3V to AN001, 5V to AN002.

For SDMAC, set the scan end interrupt (ADI00) to start trigger, enable the scatter function. Figure 3-31 shows the
overview of scatter function. In scatter function, A/D conversion value can be transferred to each array variable with

one channel of SDMAC.

Data Register

ADCKODROO

DMA Conversion

Array Variable
smp_data_1[10]

0

ANQOOO A/D Conversion Value

ADCKODRO1

ADCKODRO2

>

i

ANQOOO A/D Conversion Value

DMA Conversion

ANQOOO A/D Conversion Value

ANQOOO A/D Conversion Value

mp_data 2[10]

AN0OO1 A/D Conversion Value

DMA Conversion

AN0OO1 A/D Conversion Value

AN0OO1 A/D Conversion Value

AN0OO1 A/D Conversion Value

smp_data_3[10]

0

AN0O02 A/D Conversion Value

i

AN0O02 A/D Conversion Value

AN0O02 A/D Conversion Value

AN0O02 A/D Conversion Value

A/D conversion values can be transferred to each array variable.

Figure 3-31

Overview of Scatter Function
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Start A/D conversion with software trigger ADSTART. DMA is started by the scan end interrupt (ADI100), and A/D

conversion value is stored to the array variable.

* Register Setting

A/D Conversion

ADCKOSGCRO Multi-cycle ADCKO Scan Time:
.SCANMD Scan Mode SGMCYCRO 1 time
Data Register
ADCKOVCRO | .CNVCLS[3:0] | .GCTRL[5:0]
S_GO Start _ ADCKO > : »  ADCKODROO
Virtual Channel Pointer SGVCSPO Virtual Ch 0 "-'Dr"“i::::sian Physical ch: ANDOQ
ADCKOVCRI1 | .CNVCLS[3:0] | .GCTRL[5:0]
- — - - - ADCKODROIT
Virtual Ch 1 D Comrersion |PYSICAl Ch: ANOOT
ADCKOVCR2 | .CNVCLS[3:0] | .GCTRL[5:0]
SGO End _ ADCKO e : »  ADCKODRO2
Virtual Channel Pointer SGVCEFQ Virtual Ch 2 apme . |Physical ch: ANOOZ)
+ A/D Conversion Operation
Scan Group SGO
Cycle 1st
Virtual Channel Virtual Ch 0 Virtual Ch 1 Virtual Ch 2
Physical Channel ANO00O ANOO1 AN002
A/D Conversion A/D Conversion

A/D Conversion
ADCKODROO
ADCKODRO1
ADCKODRO2

A/D Conversion Value of Virtual ChQ

A/D Conversion Value of Virtual Ch1

| A/D Conversion Value of Virtual Ch2

ADSTART J

ADIOO
(DMA Transfer Start Trigger)

A/D conversion value of virtual
channel 0, 1, and 2 are stored

by DMA transfer.

Figure 3-32

Operation Example using DMA Transfer
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3.84
e Module Explanation

Software Explanation

Module list in this operation example is shown below.
Table 3-24 Module List

Module Name Label Name Function
Main routine main_pe0 Perform the various settings and application start.
ADCK initialize routine ADCK _init Initialize the ADCK.
DTS initialize routine sdmac_init Initialize the sDMAC.
Interrupt initialize routine intc_init Initialize the sDMAC interrupt.
§DMAC transfer complete ciint70 Perform SDMAC resetting and A/D conversion '
interrupt restarting by transfer complete interrupt processing.

e Register Setting

The register setting in this operation example is shown below.
Table 3-25 ADCK Register Setting

Register Name

Setting Value

Function

ADCKOVCRO00

0x00000000

Conversion type: normal A/D conversion

Not select wait time table.

Not entry DFE.

Not output virtual channel complete interrupt.

Physical ChO/Sub CHO (AN0OO)

ADCKOVCRO1

0x00000001

Conversion type: normal A/D conversion

Not select wait time table.

Not entry DFE.

Not output virtual channel complete interrupt.

Physical ChO/Sub CH1 (AN001)

ADCKOVCRO02

0x00000002

Conversion type: normal A/D conversion

Not select wait time table.

Not entry DFE.

Not output virtual channel complete interrupt.

Physical Ch0/Sub CH2(AN002)

ADCKOADCR1

0x00

Synchronous suspend

ADCKOADCR2

0x10

Signed 12bit integer format

ADCKOSGCRO

0x50

Enable ADSTART.

Multi-Sycle scan mode

Output “ADIO0” in the end of “SG0”.

Prohibit the trigger input to “SGO0”.

ADCKOSGVCPRO

0x0200

Start virtual channelO, end virtual channel 2.

ADCKOSGMCYCRO

0x00

One scan in multi-cycle scan mode.

AIR.DSELRO

0x00000010

DMA Request : INTADCKOIO
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Table 3-26

Interrupt Register Setting

Register Name

Setting Value

Function

EIBD70

0x00000000

Bind the interrupt to PEO (CPUO).

EIC70

0x0040

Refer to table/ Priority level 0

Table 3-27 sDMAC Register

Register Name | Setting Value Function
DMAOCM_O 0x00001C00 Channel Master SPID Setting SPID=0x1C (Initial Value)
Supervisor mode
ADCKODRO0O
DMAOSAR_O register Transfer source : ADCKODROO register
address
DMAODAR 0 smp_data_1[0] | Transfer destination : Array variable for storing A/D conversion
- address value data
DMAOTSR_0 0x00000006 Transfer size : 6byte (2byte X 3 times)
DMAOTMR 0 0x00001111 DMA transfer request select allocation : hardware DMA transfer
- request
Destination address count direction: fixed
Source address count direction: increment
DMA transfer transaction size: 2byte
DMA source transaction size: 2byte
DMAORS 0 0x000300B2 Number of transfers per hardware request: 3 times
Hardware DMA transfer factor selection: group 1-178
(A/D conversion complete interrupt (ADIOO0))
DMACSELO_11 | 0x00000010 DMA transfer request group: ADCKOIO(group 1-178)
. Inner address increment value:
DMAOSIALO Value on right smp_data_2[0] address - smp_data_1[0] address
DMAOSGCR_0 | 0x80020000 Scatter function: enable
Number of repetitions of internal loop: 2 times
DMAOCHFCR_0 | 0x0000320F Clear each flag.
DMAOOR 0x0001 Enable DMA transfer.
DMAOCHCR 0 | 0x0003 Enable transfer complgte interrupt.
- Enable channel operation.
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e Operation Flow

Flowchart in this operation example is shown below.

( main_pel >

=

Interrupt Prohibition

Transfer Complete Flag Clearing

|

Interrupt Function
Initial Setting

Transfer Complete Counter
Increment

ADCK Initial Setting

Lol
=—_Transfer Complete Counter <10? ==

|

YES

sDMAC Initial Setting

sDMAC Resetting

Interrupt Enable

ADCKO Start

|

ADCKO Start

ol
.

o

= )

Figure 3-33 Flowchart

RO1AN6563EJ0100 Rev.1.00

2023.10.5

RENESAS

Page 48 of 75




RH850/U2B Group ADCK Application Note

3.9 Sequential Scan of Optional Channel using DMA Transfer (Gather Function)

3.9.1 Specification Overview
This section explains the method to store A/D conversion value in array variable using DMA transfer (scatter
function).

Allocate 3 virtual channels to scan group 0 (SG0), and scan by multi-scan mode. DMA is started in scan end interrupt
(ADI00), and the conversion values of ANO0O, ANOO1, and AN0O2 are stored to the array variable.

Scan Group SGO
Cycle 1st
Virtual Channel Virtual Ch 0 Virtual Ch 1 Virtual Ch 2
Physical Channel AN00O ANOO1 AN002
A/D Conversion | A/D Conversion | A/D Conversion| A/D Conversion
ADIOO [
(Scan End Interrupt) DMA Transfer

Transfer A/D conversion value
to array variable.

Figure 3-34 Operation Example using DMA Transfer

3.9.2 Use Function
The functions used in this operation example are shown below.

e A/D Convertor (ADCKO)
e DMA (sDMACO)

RH850/U2Bx
ADCKO
sDMACO 4¢—— AN0OO O 2.5V Input
i ANOOT O 3.3V Input
AN002 QO 5V Input
Memory

Figure 3-35 System Configuration
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3.9.3 Explanation for Operation Example

In this operation example, perform normal A/D conversion in multi-scan mode using AN000, AN001, and ANO0OQ2 of
ADCKO module. Also, store the A/D conversion value of AN000 and AN002 to the array variable using DAM
conversion (gather function).

Allocate the virtual channel 0 (ANO0QO), virtual channel 1 (AN0O01), virtual channel 2 (AN002) to scan group 0 (SGO).
For analog signal, input 2.5V to AN00O, 3.3V to AN001, 5V to AN002.

For SDMAC, set the scan end interrupt (ADI00) to start trigger, enable the scatter function. Figure 3-31 shows the
overview of gather function. In gather function, A/D conversion values of 2 channels can be transferred to each array
variable with one channel of SDMAC.

Array Variable
Data Register smp_data[20]
19 | AN0D2 A/D Conversion Value
ADCKODRO2 -
18 | AN0OOO A/D Conversion Value
DMA Conversion
ADCKODRO1
ADCKODROO DMA -
Conversion 3 ANO002 A/D Conversion Value
2 AN0OO A/D Conversion Value
1 ANO002 A/D Conversion Value
0 AN0OO A/D Conversion Value
Figure 3-36 Gather Function Overview
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Start A/D conversion with software trigger ADSTART. DMA is started by the scan end interrupt (ADI100), and A/D

conversion value is stored to the array variable.

* Register Setting

A/D Conversion

ADCKOSGCRO Multi-cycle ADCKO Scan Time:
.SCANMD Scan Mode SGMCYCRO 1 time
Data Register
ADCKOVCRO | .CNVCLS[3:0] | .GCTRL[5:0]
S_GO Start _ ADCKO > : »  ADCKODROO
Virtual Channel Pointer SGVCSPO Virtual Ch 0 "-'Dr"“i::::sian Physical ch: ANDOQ
ADCKOVCRI1 | .CNVCLS[3:0] | .GCTRL[5:0]
- — - - - ADCKODROIT
Virtual Ch 1 D Comrersion |PYSICAl Ch: ANOOT
ADCKOVCR2 | .CNVCLS[3:0] | .GCTRL[5:0]
SGO End _ ADCKO e : »  ADCKODRO2
Virtual Channel Pointer SGVCEFQ Virtual Ch 2 apme . |Physical ch: ANOOZ)
+ A/D Conversion Operation
Scan Group SGO
Cycle 1st
Virtual Channel Virtual Ch 0 Virtual Ch 1 Virtual Ch 2
Physical Channel ANO00O ANOO1 AN002
A/D Conversion A/D Conversion

A/D Conversion
ADCKODROO
ADCKODRO1
ADCKODRO2

A/D Conversion Value of Virtual ChQ

A/D Conversion Value of Virtual Ch1

| A/D Conversion Value of Virtual Ch2

ADSTART J

ADIOO
(DMA Transfer Start Trigger)

A/D conversion value of virtual

ch

annel 0 and 2 are stored
by DMA transfer.

Figure 3-37

Operation Example using DMA Transfer

RO1AN6563EJ0100 Rev.1.00
2023.10.5

RENESAS

Page 51 of 75



RH850/U2B Group

ADCK Application Note

394
e Module Explanation

Software Explanation

Module list in this operation example is shown below.
Table 3-28 Module List

Module Name Label Name Function
Main routine main_pe0 Perform the various settings and application start.
ADCK initialize routine ADCK _init Initialize the ADCK.
DTS initialize routine sdmac_init | Initialize the sDMAC.
Interrupt initialize routine intc_init Initialize the SDMAC interrupt.
§DMAC transfer complete ciint70 Perform sDMAC resgtting and A/D conversion restarting
interrupt by transfer complete interrupt processing.

e Register Setting

The register setting in this operation example is shown below.

Table 3-29

ADCK Register Setting

Register Name

Setting Value

Function

ADCKOVCRO00

0x00000000

Conversion type: normal A/D conversion

Not select wait time table.

Not entry DFE.

Not output virtual channel complete interrupt.

Physical ChO/Sub CHO (AN0OO)

ADCKOVCRO1

0x00000001

Conversion type: normal A/D conversion

Not select wait time table.

Not entry DFE.

Not output virtual channel complete interrupt.

Physical ChO/Sub CH1 (AN001)

ADCKOVCRO02

0x00000002

Conversion type: normal A/D conversion

Not select wait time table.

Not entry DFE.

Not output virtual channel complete interrupt.

Physical Ch0/Sub CH2(AN002)

ADCKOADCR1

0x00

Synchronous suspend

ADCKOADCR2

0x10

Signed 12bit integer format

ADCKOSGCRO

0x50

Enable ADSTART.

Multi-Sycle scan mode

Output “ADIO0” in the end of “SG0”.

Prohibit the trigger input to “SGO0”.

ADCKOSGVCPRO

0x0200

Start virtual channelO, end virtual channel 2.

ADCKOSGMCYCRO

0x00

One scan in multi-cycle scan mode.

AIR.DSELRO

0x00000010

DMA Request : INTADCKOIO
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Table 3-30

Interrupt Register Setting

Register Name

Setting Value

Function

EIBD70

0x00000000

Bind the interrupt to PEO (CPUO).

EIC70

0x0040

Refer to table/ Priority level 0

Table 3-31 sDMAC Register

Register Name | Setting Value Function
DMAOCM_O 0x00001C00 Channel Master SPID Setting SPID=0x1C (Initial Value)
Supervisor mode
ADCKODRO0O
DMAOSAR_O register Transfer source : ADCKODROO register
Address
DMAODAR 0 smp_data[0] Transfer destination : Array variable for storing A/D conversion
- address value data
DMAOTSR_0 0x00000004 Transfer size : 4byte (2byte X 2 times)
DMAOTMR 0 0x00001411 DMA transfer request select allocation : hardware DMA transfer
- request
Destination address count direction: increment
Source address count direction: fixed
DMA transfer transaction size: 2byte
DMA source transaction size: 2byte
DMAORS_0 0x000200B2 Number of transfers per hardware request: 2 times
Hardware DMA transfer factor selection: group 1-178
(A/D conversion complete interrupt
(ADI00))
DMACSELO_11 | 0x00000010 DMA transfer request group: ADCKOIO(group 1-178)
. Inner address increment value:
DMAOGIALO | Value onright | - 0pRO2 address — ADCKODROO address
DMAOSGCR_0 | 0x00008001 Gather function: enable
Number of repetitions of internal loop: 1 time
DMAOCHFCR_0O | 0x0000320F Clear each flag.
DMAOOR 0x0001 Enable DMA transfer.
DMAOCHCR 0 | 0x0003 Enable transfer complgte interrupt.
- Enable channel operation.
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e Operation Flow

Flowchart in this operation example is shown below.

( main_pel >

=

Interrupt Prohibition

Transfer Complete Flag Clearing

|

Interrupt Function
Initial Setting

Transfer Complete Counter
Increment

ADCK Initial Setting

Lol
=—_Transfer Complete Counter <10? ==

|

YES

sDMAC Initial Setting

sDMAC Resetting

Interrupt Enable

ADCKO Start

|

ADCKO Start

ol
.

o

= )

Figure 3-38 Flowchart
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3.10 Wait Time Insertion Function between Channels

3.10.1 Specification Overview
This section explains the wait time incretion function between channels.
Allocate the two virtual channels (ANO0O and An001) to the scan group 0 (SG0), and perform a scanning in the

multi-scan mode. At the end of the scan group, the converted values of ANOOO and ANOO1 are stored in variables, and
the operation ends. Then, the wait time can be inserted between virtual channels in normal A/D conversion.

Scan Group SGO
Cycle 1st
Virtual Channel Virtual Ch 0 Virtual Ch 1
Physical Channel ANOOO Wait Time AN0O1
A/D Conversion | A/D Conversion A/D Conversion

ADIOO H_

(Scan End Interrupt)

Figure 3-39 Normal A/D Conversion (multi-scan) Operation

3.10.2 Use Function
The functions used in this operation example are shown below.

e A/D Converter (ADCKO)

e Port
RH850/U2Bx
ADCKO
ANO00 O 5V Input
ANO0O1 O 2.5V Input
Port11
P11_.0 ——» Output
Figure 3-40 System Configuration
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3.10.3 Explanation for Operation Example
In this operation example, A / D conversion is normally performed by one scan in the multi-scan mode using AN00O
and ANO0O01 of the ADCKO module.

Allocate the virtual channel 0 (ANO0O) and virtual channel 1 (AN001) to scan group 0 (SGO0).
For analog signals, input 5.0V to ANOOO and 2.5v to ANOO1.
Set 100 us to the wait time between virtual channels.

Start the soft trigger ADSTART, and perform A/D conversion for ANOO1 after performed A/D conversion for ANOOO.
Enable the scan end interrupt ADIOO (at the end of the scan group), store each A/D conversion result to the variable in
the interrupt processing, and the process ends.

In this operation example, use the port (P11_0) as the output port to check that weights are inserted between virtual
channels.

At the start of A/D conversion, set High to the output of P11_0, and set Low by the scan end interrupt ADIQO.

It is possible to confirm that the weights is inserted between the virtual channels in the high period of P11 0.

* Register Setting

ADCKOSGCRO Multi-cycle ADCKO Scan Time:
SCANMD Scan Mode SGMCYCRO 1 time
" Wait Time between
ADCKOWAITTRO Virtual Channels: 100us
Data Register
ADCKOVCRO | .CNVCLSL3:0 GCTRLL:0
SGO Start _ ADCKO _ (3:01 | .GOTRLI%:0] »|  ADCKODROO
Virtual Channel Pointer SGVCSPO Virtual Ch 0 o+ |Physical ch: ANOOD
SG0 End ADCKO _ | ADCKOVCRI | .CNVGLS[3:0] | .GCTRLI5:0] | ADCKODRO!
Virtual Channel Pointer SGVCEPO | Virtual Ch 1 ol Physical ch: AN001 o
+ A/D Conversion Operation
Scan Group SGO0
Cycle 1st
Virtual Channel Virtual Ch 0 Virtual Ch 1
Physical Channel ANOOD Wait Time ANODT
A/D Conversion A/D Conversion A/D Conversion
ADCKODRO0O A/D Conversion Value of Virtual ChO
ADCKODRO1 |ND Conversion Value of Virtual Ch1

ADSTART —H

ADIOO H
(Scan End Interrupt)

Store A/D conversion value
of virtual ChO and 1 to variable
in the interrupt processing.

Portl1 0 | |

Figure 3-41 Normal A/D Conversion (Wait Insertion between Virtual Channels) Operation Example
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3.10.4

e Register Setting
Module Explanation

Software Explanation

The module list in this operation example is shown below.
Table 3-32 Module List

routine

Module Name Label Name Function
Main routine main_pe0 Perform the various settings and application start.
Port initialize routine port_init Initialize the port.
ADCK initialize routine ADCK _init Initialize the ADCK.
Interrupt initialize routine | intc_init Initialize the ADCK interrupt.
ADCK interrupt process ciintaa1 Store the A/D conversion result in variable by the

virtual scan group end interrupt processing.

e Register Setting

The register setting for various function in this operation example is shown below.

Table 3-33  ADCK Register Setting
Register Name Setting Value Function

ADCKOVCRO00 0x00000000 Conversion type: normal A/D conversion

Not select the wait time table.

No DFE entry.

Not output the virtual channel end interrupt.

Physical ChO/Sub CHO (AN0OO)
ADCKOVCRO1 0x01000001 Conversion type: normal A/D conversion

Not select the wait time table.

Not DFE entry.

Not output the virtual channel end interrupt.

Physical ChO/Sub CH1 (AN001)
ADCKOADCR1 0x00 Synchronous suspend
ADCKOADCR2 0x10 Signed 12bit integer format
ADCKOSGCRO 0x50 Enable ADSTART.

Multi-cycle scan mode

Output “ADIO0” in the end of “SGO”.

Prohibit the trigger input to “SGO0”.
ADCKOSGVCPRO 0x0100 Start virtual Ch0, End virtual Ch1l
ADCKOSGMCYCRO 0x00 Conversion type: normal A/D conversion
ADCKOWAITTRO 0x0FAO 100us (Wait time = Setting valuex4 ADCLK)

Table 3-34 Interrupt Register Setting

Register Name

Setting Value

Function

EIBD441

0x00000000

Bind the interrupt to PEO (CPUO).

EIC441

0x0040

Refer to table/ Priority level O
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e Operation Flow
The flow chart in this operation example is shown below.

( main_pel > ( aiintdd1 >
| |

Interrupt Prohibition A/D Conversion Value Storing

| |

Module Standby Removal Port11_0 Output: Low
Interrupt Function
Initial Setting ( RTE )

ADCK Initial Setting

Interrupt Enable

|

ADCKO Start

Port11_0 Output: High

o

Figure 3-42 Flowchart
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3.11

3.11.1 Specification Overview
This section describes how to detect an error in the power supply voltage (VCC, EOVCC, VDD) and notify the ECM.
This operation example describes how to monitor the EOVCC voltage.

Allocate a virtual channel (VMON_EQVCC) to the scan mode 0 (SGO), and perform scanning in the multi-scan mode.
Store VMON_EQOVCC conversion value in the variable at the end of the scan group. After that, the same operation is
repeated continuously.

Operation Example using ADC VMON Secondary Error Generator (AVSEG)

Then, if the A/D conversion value exceeds the set upper and lower limit values, an error is notified to ECM and the
EMC interrupt is generated.

Upper error Upper error

detected No error detected detected No error detected

No error detected

A A A A A
s A

Scan Group SGO SGO
Cycle st | T n th
Vittual Channel | Vitwalch1 | |- -|-] [~ -] Virtual Ch 0
Physical Channel | vmoneovee | | -|-|-| ||| VMOM_EOVCC
AD Conversion | AD Conversion| | «|-|-| [ «|-|-] A/D Conversion

Upper Limit Error Pulse

[T
TSN Y

Under Limit Error Pulse

Error I'nterrupt

Figure 3-43 Operation Example of Power Supply Voltage Monitoring
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3.11.2 Use Function
The functions used in this operation example are shown below.

e A/D convertor (ADCKO)
e ADC VMON secondary error generator (AVSEG)

RH850/U2Bx
VCC — ADCKO
]
5 x3/4
2 . VMON_VCC
s
| ADC VMON
secondary error
generator
EOVCC _—l
AVSEG ECM
o X 3/4
2 = VMON_EOVCC
s
VDD VMON_VDD
Figure 3-44 System Configuration
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3.11.3 Explanation for Operation Example

In this operation example, A/D conversion is normally performed by the multi-scan mode using VMON_EVCC of
the ADCKO module.

Allocate the virtual channel 0 (VMON_EVCC) to the scan group 0 (SGO0).
Enable the scan end interrupt ADIQO (in the end of the scan group).

Set 3.673V to the upper limit and 3.485V to the lower limit. * This setting is a reference value.
The EOVCC power supply is divided into 3/4 inside the RH850 / U2Bx and input to the ADCK.

Please set the upper and lower limits in consideration of the above.

Enable the AVSEG noise filter and set the recovery counter to “1” and the error counter to “3”. In this setting, if the
A/ D conversion value exceeds the upper and lower limit values three or more times, an upper and lower limit error is
outputted.

Upper LM o o» - -

A/D Input Voltage
proprirrteenteens
Upper Limit Error

| |
Ermorcounter (3| 3[3][3]3]3]2][3]3]2][3][3][3][2]1][o]o0[0]0]0]3]3]2]3]3]3]3]

Recovery Counter [0 0[0]ofo]of1]|ofo]1|o]ofoft|[t|1|[t][1|[1]1|ofo[1]o]0f[0]0]

|

|

|

Within Limit :
Fiter Output —

| |
Upper Limit Error Pulse ? T T ? T

Notify ECM by interrupt

|
|
|

| tmitout | ! [ within Limit |
|

Figure 3-45 Noize Filter Operation

Start with the soft trigger ADSTART and perform A/D conversion of VMON_EOVCC.

The scan end interrupt ADI0O0 stores the A/D conversion result in the variable.

At this time, if the A / D conversion value exceeds the set upper and lower limit values, an error is notified to ECM
and an ECM interrupt is generated.
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3.11.4 Software Explanation

e Register Setting
Module Explanation

Module list in this operation example is shown below.
Table 3-35 Module List

Module Name Label Name Function
Main routine main_pe0 Perform the various settings and application start.
Interrupt initialize routine | intc_init Initialize the ADCK and ECM interrupt.
ECM initialize routine ecm_init Initialize the ECM.
ADCK initialize routine ADCK _init Initialize the ADCK.
AVSEG initialize routine | avseg_init Perform the noise filter enable and filter setting.
ADCK . - Store the A/D conversion result to the variable in
mter_rupt processing elint441 virtual scan group end interrupt processing.
routine
_Voltage moni_tors error ciints Increme_nt the error counter in ECM interrupt
interrupt routine processing.

e Register Setting
The register settings for each function in this operation example are shown below.

Table 3-36 Interrupt Register Setting

Register Name Setting Value Function
EIBD441 0x00000000 Bind the interrupt to PEO (CPUO).
ElC441 0x0040 Refer to table/ Priority level O
EIBD8 0x00000000 Bind the interrupt to PEO (CPUO).
EIC8 0x0040 Refer to table/ Priority level O

Table 3-37  ECM Register Setting

Register Name Setting Value Function
ECMINCFGO_3 0x00000008 EMMIE 99 : EOVCC upper/lower limit error interrupt enable
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Table 3-38  ADCK Register Setting

Register Name Setting Value Function
ADCKOVCRO0 0x1000001D Engple Fhe virtual channel upper/lower limit exceeded
notification.
Select the virtual channel upper/lower limit table
register 0.

Conversion type: normal A/D conversion

Not select wait time table.

Not entry DFE.

Not output virtual channel complete interrupt.
Physical Ch7/Sub CH1 (VMON_EOVCC)
Virtual channel upper/lower limit table register 0
ADCKOVCULLMTBRO 0x5E005932 | Upper limit: 3.673V (0x5E00) Lower limit: 3.485V
(0x5932)

ADCKOSGCRO 0x70 Enable ADSTART.

Multiple-cycle Scan Mode

Output “ADIOO0” in the end of “SGO0”.

Prohibit the trigger input to “SGO0”.

ADCKOSGVCPRO 0x0000 Start virtual channelO, end virtual channel 0.
ADCKOADCR2 0x00 Signed 12bit integer format

ADCKOADCRL1 0x00 Synchronous suspend

ADCKOVMONVDCR1 0x01 Turn-on the voltage divider register, Turn-off the
ADCKOVMONVDCR2 0x01 pulldown.

Table 3-39  AVSEG Register Setting

Register Name Setting Value Function
AVSEGEVCCCHSCR 0x00000000 Select the virtual channel 0.
Enable the filter.
AVSEGEVCCCNTCR 0x10000103 Recovery Counter Setting (NRMCNT) : 1
Error Counter Setting(ERRCNT) : 3
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e Operation Flow
The flow chart in this operation example is shown below.

( main_pe0 >
|

Interrupt Prohibition

1

Module Standby Removal

Interrupt Function
Initial Setting

N

ADCK Initial Setting

AVSEG Initial Setting

1

Interrupt Enable

ADCKO Start

o

=

A/D Conversion Value Storing

LD

=

EOVCC Error Generated?

NO

Error Counter Increment

_—
-

= )

Figure 3-46 Flowchart
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3.12 Operation Example using ADC Boundary Flag Generator (ABFG)
3.12.1 Specification Overview
This section describes the usage of boundary flag

Allocate one virtual channel (AN00O) to scan group 0 (SGO0) and set continuous scan mode. The conversion value of
ANOOO is stored to the variable in the scan group end.

At this time, if the A / D conversion value exceeds the set upper and lower limit values, the boundary flag changes

Below lower limit

and a boundary flag pulse is generated.
| ] 1
Above upper limit Below lower limit Above upper limit

Scan Group SGO0 B D D Y R SGO
Cycle 1st Y Yy ey Ty n th
Virtual Channel |Vitwaicht| TR Virtual Ch 0
Physical Channel | ANOOO | | ¢y ANO0D
A/D Conversion o comversion

Boundary Flag | | |

. Boundary Flag

[ [ [ [
Interrupt Generated * f * f

Figure 3-47 Operation Example of Boundary Flag Change and Boundary Flag Pulse Generation

3.12.2 Use Function
The functions used in this operation example are shown below.

e A/D Convertor (ADCKO)
e ADC Boundary Flag Generator (ABFG)

RH850/U2Bx
ADC Boundary Flag
Generator ADCKO
INTC ABFG /\/\/\
ANOQO (et Pulse Generator
Input
Figure 3-48 System Configuration
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3.12.3 Explanation for Operation Example

In this operation example, A/D conversion is normally performed by the multi-scan mode using AN0OO of the
ADCKO module.

Allocate a virtual channel 0 (ANOQO) to the scan group 0 (SGO).

Input the triangle wave with the amplitude of O to 5[V] and the period of 100Hz to ANOOO.

Set 4V to the upper limit and 1V to the lower limit. * This setting is a reference value.

For the boundary flag of ABFG, Set the A/D conversion value to High when it is below the lower limit and Low
when it is above the upper limit. Also, the boundary flag pulse is set to be generated when the boundary flag changes
(rising / falling).

Enable the AVSEG noise filter and set the recovery counter to “1” and the error counter to “3”.

In this setting, if the A / D conversion value exceeds the upper and lower limit values three or more times, an upper
and lower limit error is outputted.

(About the noise filter operation, refer to “3.11.3 Explanation for Operation Example”)

Enables the boundary flag pulse interrupt caused by the boundary flag pulse.

Start A/D conversion of ANOOO with the soft trigger ADSTART and the scan end interrupt (ADI00) stores the
conversion value of ANOOO in the variable.

At this time, if the A / D conversion value exceeds the upper and lower limit values, the boundary flag changes. The
boundary flag pulse interrupt is generated by a boundary flag edge change, and the edge counter is incremented.

Upper Limit
A/D Input Voltage
Lower Limit

|
[ Limit In |:| Limit Out |
H

Boundary Flag

Boundary Flag
Pulse

Interrupt Generated * * * *

Figure 3-49 Operation Example of Boundary Flag
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3.12.4

Register Setting
Module Explanation

Software Explanation

Module list in this operation example is shown below.
Table 3-40 Module List

routine

Module Name Label Name Function

Main routine main_pe0 Perform the various settings and application start.
Interrupt initialize routine | intc_init Initialize the ADCK and boundary flag pulse interrupt.
ADCK initialize routine ADCK _init Initialize the ADCK.
ABFG initialize routine abfg_init Initialize the ABFG.
ADCK . . :
. . . Store the A/D conversion result to the variable in
interrupt processing eiint441 . ; .

: virtual scan group end interrupt processing.
routine
Boundary flag pulse .
interrupt processing ciint492 Increment the edge counter in boundary flag pulse

interrupt processing.

Register Setting

The register settings for each function in this operation example are shown below.

Table 3-41  Interrupt Register Setting
Register Name Setting Value Function
EIBD441 0x00000000 Bind the interrupt to PEO (CPUO).
EIC441 0x0040 Refer to table/ Priority level O
EIBD492 0x00000000 Bind the interrupt to PEO (CPUO).
EIC492 0x0040 Refer to table/ Priority level O
Table 3-42  ADCK Register Setting
Register Name Setting Value Function
Enable the virtual channel upper/lower limit
exceeded notification.
Select the virtual channel upper/lower limit table
register 0.
ADCKOVCRO00 0x10000000 | Conversion type: normal A/D conversion
Not select wait time table.
Not entry DFE.
Not output virtual channel complete interrupt.
Physical ChO/Sub CHO (AN00O)
Enable ADSTART.
ADCKOSGCRO 0x70 Multiple-cycle S_can Mode
Output “ADIO0” in the end of “SGO0”.
Prohibit the trigger input to “SGO0”.
ADCKOSGVCPRO 0x0000 Start virtual channelO, end virtual channel 0.
ADCKOADCR2 0x00 Signed 12bit integer format
ADCKOADCR1 0x00 Synchronous suspend
Virtual channel upper/lower limit table register 0
ADCKOVCULLMTBRO 0x66661999 Upper limit : 4V (%?(6666), Lower limit : 1gV (0x1999)
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Table 3-43

ABFG Register Name

Register Name

Setting Value

Function

Boundary flag toggle setting (BTGC) :

Low when the upper limit is exceeded, high when the
lower limit is exceeded.

ABFGO BFGCR 0x01030000 Boundary flag pulse generation (BPGC) :
Boundary flag rising/falling
Input channel : virtual channel 0
Enable the filter.

ABFGOCNTCR 0x10000103 Recovery counter setting (NRMCNT) : 1

Error counter setting (ERRCNT) : 3

e Operation Flow

The flow chart in this operation example is shown below.

¢ )

main_pel

(

aiintd4

)

Interrupt Prohibition

|

A/D Conversion Value Storing

Module Standby Removal

C

RTE

)

Interrupt Function
Initial Setting

|

C

aiintdd2

ADCK Initial Setting

ABFG Initial Setting

NO

Boundary Flag =17

|

Lower Limit Times
Counter Increment

Upper Limit Times
Counter Increment

Interrupt Enable

"
%

ADCKO Start

RTE

o

Figure 3-50 Flowchart
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3.13 Operation Example using Virtual Port
3.13.1 Specification Overview
This section describes the usage of the virtual port.

Allocate a virtual channel (ANO0OQO) to the scan group 0 (SGO) and scan in the multi-scan mode. The conversion value
of ANOOO is stored to the variable in the scan group end.

At this time, if the A / D conversion value exceeds the set upper and lower limit values, the boundary flag is changed.
This boundary flag is input to timer A of ATU via the virtual port to generate the input capture interrupt.

Below lower limit ﬁ:bove upper Iimit‘ /Beowower limit Above upper limit
Scan Group ssco | 0 v r SG0
Cycle st | Ty Yy Ty n times
Virtual Channel el D e Virtual Ch 0
Physical Channel | ANooo [ N [ Ao
A/D Conversion cormmsion Comenon

. Boundary Flag l

Input Capture
Interrupt Generated

Figure 3-51 Operation Example of Boundary Flag Change and Input Capture Interrupt Generation
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3.13.2

Use Function

The functions used in this operation example are shown below.

e A/D Convertor (ADCKO)
e ADC Boundary Flag Generator (ABFG)

e Virtual Port

e Timer A
e Port
RH850/U2Bx
ADC Boundary
Flag Generator ADCKO /\A/
Timer A Virtual Port ABFG ANOQOD Pulse
Input Generator
Port! P11.0 Boundary
B Output Flag
m Input
o Quitput Capture
Interrupt

Figure 3-52 System Configuration
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3.13.3 Explanation for Operation Example

In this operation example, normal A / D conversion is performed in the multi-scan mode using ANO0O of the ADCKO
module.

Allocate a virtual channel (AN0OO) to the scan group 0 (SGO).
Input the triangle wave with the amplitude of 0 to 5[] and the period of 100Hz to ANOQO.
Set 4V to the upper limit and 2V to the lower limit. * This setting is a reference value.

For the boundary flag of ABFG, Set the A/D conversion value to High when it is below the lower limit and Low
when it is above the upper limit. Enable the AVSEG noise filter and set the recovery counter to “1” and the error
counter to “3”. In this setting, if the A / D conversion value exceeds the upper and lower limit values three or more
times, an upper and lower limit error is outputted.

(About the noise filter operation, refer to “3.11.3 Explanation for Operation Example™)

Sets Timer A of ATU as the input capture at both the rising and falling edge of TIAQ0, and sets the input capture
interrupt to enable.

Set the virtual port (P37_0) to TIAQO.

Start A/D conversion of ANOOO with the soft trigger ADSTART and the scan end interrupt (ADIOO) stores the
conversion value of ANOOQO in the variable.

At this time, if the A / D conversion value exceeds the upper and lower limit values, the boundary flag changes. Also,
the input capture interrupt of the timer A is generated.

In this operation example, uses port P11 0 and P11 1 as the output port to confirm the generation of the input capture
interrupt of timer A.

P11_0 polls the boundary flag status register and outputs the value of the boundary flag status register.
P11 1 performs the toggle output at the input capture interrupt of timer A.

By changing the outputs of P11_0 and P11_1 at the same time, it can be confirmed that the input capture interrupt of
timer A is generated by the boundary flag.

Upper Limit
A/D Input Voltage

Lower Limit

P11_0 Output
(Boundary Flag)

P11_1 Output
(Input Capture)

Input Capture
Interrupt Generation

Figure 3-53 Boundary Flag Change and Port Output
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3.13.4

Register Setting
Module Explanation

Software Explanation

Module list in this operation example is shown below.
Table 3-44 Module List

processing routine

Module Name Label Name Function
Main routine main_pe0 Perform the various settings and application start.
Port initialize routine port_init Initialize the port.
Interrupt initialize routine | intc_init Initialize the ADCK and the timer A interrupt.
ADCK initialize routine ADCK _init Initialize the ADCK.
ABFG initialize routine abfg_init Initialize the ABFG.
Timer A initialize routine | atu_init Initialize the timer A.
Timer A interrupt . Clear the input capture of TIAOO and invert the port
processing routine elintge P11 0 output.
ADCK interrupt ciinta41 Store the A/D conversion result to the variable in

virtual scan group end interrupt processing.

The register settings for each function in this operation example are shown below.

Table 3-45 Interrupt Register Setting
Register Name Setting Value Function
EIBD86 0x00000000 Bind the interrupt to PEO (CPUO).
EIC86 0x0040 Refer to table/ Priority level O
EIBD441 0x00000000 Bind the interrupt to PEO (CPUO).
ElC441 0x0040 Refer to table/ Priority level 0
Table 3-46 ABFG Register Setting

Register Name

Setting Value

Function

Boundary flag toggle setting (BTGC) :

Low when the upper limit is exceeded, high when the
lower limit is exceeded.

ABFGO BFGCR 0x01030000 Boundary flag pulse generation (BPGC) :
Boundary flag rising/falling
Input channel : virtual channel O
Enable the filter.

ABFGOCNTCR 0x10000101 Recovery counter setting (NRMCNT) : 1

Error counter setting (ERRCNT) : 1
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Table 3-47  ADCK Register Setting

Register Name Setting Value Function
Enable the virtual channel upper/lower limit exceeded
notification.
Select the virtual channel upper/lower limit table
register 0.
ADCKOVCRO00 0x10000000 | Conversion type: normal A/D conversion

Not select wait time table.

Not entry DFE.

Not output virtual channel complete interrupt.
Physical ChO/Sub CHO (AN0O0O)

Enable ADSTART.

Multiple-cycle Scan Mode

ADCKOSGCRO 0x50 Output “ADIO0” in the end of “SGO0”.

Prohibit the trigger input to “SGO”.
ADCKOSGVCPRO 0x0000 Start virtual channelO, end virtual channel 0.
ADCKOSGMCYCRO 0x00 Signed 12bit integer format
ADCKOADCR2 0x00 Synchronous suspend
ADCKOADCR1 0x00 Output “ADI00” in the end of “SGO0”.

Virtual channel upper/lower limit table register 0

ADCKOVCULLMTBRO 0x66663332 Upper limit : 4V (0x6666), Lower limit : 2V (0x3332)

Table 3-48  ATU Register Setting

Register Name Setting Value Function

PSCRO 0x0001 Set the prescaler 0 division ration to 2.

TIOR1A 0x0003 Set to input capture on both rising and falling edges of
TIAOQO.

TSCRA Ox80FF Clear the flag of the timer A.

TIERA 0x0001 Set the TIAQO input capture interrupt to enable.

ATUENR 0%03 Enable the count operation of the timer A and the
prescaler.
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e Operation Flow

The flow chart in this operation example is shown below.

¢

main_pe0 )
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( eiint44 1
|

Interrupt Prohibition
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|
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( RTE

)

Port Initial Setting

N

Interrupt Function
Initial Setting

( eiint86

)

ADCK Initial Setting

Clear

1

TIAQO Input Capture Flag

|

ABFG Initial Setting

Port11_1 Output Invert

ATU Initial Setting

C RTE

)

Interrupt Enable

|

ADCKO Start

1

Timer A Operation Enable

A

Boundary Flag =07

NO

Port11_0 Output: Low

Port11_0 Output: High
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Figure 3-54 Flowchart
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Our Company’s Website and Inquiry

Website
http://japan.renesas.com/

Inquiry
http://japan.renesas.com/contact/

All trademarks and registered trademarks are the property of their respective owners.
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Precautions for use of the product

This section describes the "Precautions” that apply to all microcontroller products. Please
refer to this document and the Technical Update for precautions on individual products.

1. Treatment of unused pins
[Caution] Please dispose of unused pins according to "Handling of unused pins" in the text.

The impedance of the input pins of CMOS products is generally high impedance. If the unused pins
are operated in an open state, noise around the LS| may be applied due to the induction
phenomenon, a through current may flow inside the LSI, or it may be recognized as an input signal
and malfunction may occur. Dispose of unused pins according to the instructions given in "Disposal of
unused pins" in the text.

2. Treatment at power-on
[Caution] The state of the product is undefined when the power is turned on.
When the power is turned on, the state of the internal circuits of the LSI is indeterminate and the state
of register settings and pins is undefined.
For products that are reset using the external reset pin, the pin state cannot be guaranteed from the
time the power is supplied until the reset becomes valid.
Similarly, in the case of products that are reset using the built-in power-on reset function, the pin
states cannot be guaranteed from the time the power is turned on until the voltage reaches a certain
level.

3. Prohibition of Access to Reserved Addresses
[Caution] Access to reserved addresses is prohibited.
The address area has a reserved address allocated for future function expansion. The operation
when these addresses are accessed cannot be guaranteed, so do not access them.

4.  About clock
[Caution] When resetting, release the reset after the clock has stabilized.
When switching the clock during program execution, switch the clock after the switching destination
clock is stable.
In a system that starts operating with a clock that uses an external oscillator (or external oscillator
circuit) at reset, release the reset after the clock is sufficiently stable. Also, when switching to a clock
that uses an external oscillator (or external oscillator circuit) in the middle of a program, make sure
that the clock to be switched to is sufficiently stable before switching.

5. Differences between products
[Caution] When changing to a product with a different model name, perform a system evaluation test
for each product model name.
Even if the MCUs in the same group have different model numbers, the characteristic values,
operating margins, noise immunity, noise radiation, etc. may differ within the range of electrical
characteristics due to differences in internal ROM and layout patterns. When changing to a product
with a different model name, perform a system evaluation test for each individual product.
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