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5.2 DTC #&#t

DTC (Data Transfer Controller) FEHIRHEALHIE BT 5 L4, T EIE SRAM X A7 it %
W 5. DTC #¥aERT, <1 m &S5 MHKRE DTC [\, M DTC F&EH 5| A& E BA76E
ke AL S B I T E T AL
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#*5.1 DTC f&iiE

RIER | RREEERPEWEBIEAR D EES: b= h ALY AIRERENE

A1, 2 5% 4 iB8eiEm, X
Normal | 8bit, 16bit, 32bit ﬁi}tlﬁflg“‘ahﬂ | 165536
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period_counts

S W
peke ML LI e ] e
acrems | | ] ] | |
look_up_table look_up_table(1) look_up_table(2) look_up_table(3) look_up_table(4) look_up_table(5)
DTC DTCHE DTCfEE DTG DTG DTCHE
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5.2 ARG FE

56  SEFIFRRIEULA
5.6.1 FSP configuration
BT FE R s F ) RN CPK &R, DRI AR B O f8 F IR 75 225\ BSP U, S ATTVE

(I FSP s fil CPK VFAliBR ¥ BSPY. 3 A BSP )5 W] i%4F CPK-RA2L1 VAR, 1A
configuration.xml Hf] BSP {5 B 5K 5.3 —%k,

0

Generate Project Content

Board Support Package Configuration

E3 Restore Defaults

Device Selection

Board Details
China Promotion kit for RA2L1 MCU Group

FSP version: 6.0.0

Board: CPK-RA2L1 MCUEAEHR (LQFP64) v | .. 2
Device: R7FA2L1AB2DFM

Core: CM23

RTOS: No RTOS

5.3 &%+ BSP 52
BiA BSP {5 B iR RV TREEAT S0 1, Besk BT AR I s 1T R«
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5.6.2 J-Link RTT Viewer

FI7F J-Link RTT Viewer, i+t USB &4 7750, ¥ “Specify Target Device” &N
“R7FA2L1AB”, “RTT Control Block” i%&# N “Auto Detection”, iy “OK” 5Bl ol ZEH: 3| I &
*ﬁo

All Terminals Terminal 0

J-Link RTT Viewer V8.48 | Configuration X

Connection to J-Link
D UsB [ SN / Nickname

O TCpfIP

() Existing Session
Specify Target Device
R7FA2L1AB

("] Foree go on connect

Script file (optional)

Target Interface & Speed
SWD v 4000kHz -

RTT Control Block
© Auto Detection | ) Address () Search Range

J-Link tries to automatically detect the RTT control block. Enter Clear
For futhre information please refer to the SEGGER Wiki | S

OK Cancel

Retry sending checked. 0 Bytes

5.4 J-Link RTT Viewer it {52
IRIBEEFDT KBS P E 2 5.5 ) TREE, Wl TREBA. FSP A, BRI,

J-Link RTT Viewer V8.48 - O X
File Terminals Input Logging Help
All Terminals Terminal 0

T T T T T T T

> *  Renesas FSP Example Project for periodic_signal_generator Module *

Example Project Version 1.8
Flex Software Pack Version 6.8.8 *
T T T T T
> Refer to readme.txt file for more details on Example Project and
> FSP User's Manual for more information about periodic_signal_generator driver

> This example project demonstrates generation of a periodic signal

> using the DAC, AGT, and DTC modules. The properties of the output waveform
are set by inputting the desired samples per period and frequency in

> JLink RTT Viewer. The application first calculates and stores one period

> of the waveform to a look up table, and then iterates through the table
to generate the continuous wave from the DAC. The output wave will

> oscillate between the minimum and maximum DAC values at the user-specified
amples per period and frequency.

> Please enter @ if you want a sine wave.
Please enter 1 if you want a triangle wave

Enter Clear

RTT Viewer connected. 1.124 KB

5.5 J-Link RTT Viewer TI2EE 8~
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W& 5.6 fion, P TEEST J-Link RTT Viewer F A& 1% 5dE (1) 7 ST L TR E .

J-Link RTT Viewer V848
File Terminals Input Logging Help

All Terminals Clear Input field

Sending... 4 Send on Input

End of Line.. * s Sendon Enter

Echo input.. Y v Block if FIFO full

5.6 J-Link RTT Viewer H#IN& &

ZME 55 RS, I €07 ATROEREAEMIESZEG N “17 T RLRERAE R =AU
HSERA C0” FIERPAm L, w57 FR.

J-Link RTT Viewer VB.48 — m] X
File Terminals Input Logging Help
All Terminals Tsrmmal ﬂ

*
R R KRR

> Refer to readme.txt file for more details on Example Project and

> FSP User's Manual for more information about periodic_signal_generator driver

his example project demonstrates generation of a periodic signal
the DAC, AGT, and DTC modules. The properties of the output waveform
» are set by inputting the desired samples per period and frequency in
> JLink RTT Viewer. The application first calculates and stores one period
of the waveform to a look up table, and then iterates through the table
> to generate the continuous wave from the DAC. The output wave will
> oscillate between the minimum and maximum DAC values at the user-specified
samples per period and frequency.

Please enter @ if you want a sine wav
» Please enter 1 if you want a triangle wave

You have selected the desired wave.

> Enter the desired samples per period for the output wave. Input Range: 2

Enter Clear

RTT Viewer connected. 1.240 KB

5.7 EIFIEZR T
WRHEE 5.7 PREE, T2 BN RS, R NE T AL 2 3 256 28],
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H J-Link RTT Viewer V848 = [m} x
File Terminals Input Logging Help
All Terminals Terminal 0

> This example project demonstrates generation of a periedic signal
using the DAC, AGT, and DTC modules. The properties of the output waveform
are set by inputting the desired samples per period and frequency in
JLink RTT Viewer. The application first calculates and stores one period
of the waveform to a look up table, and then iterates through the table
to generate the continuous wave from the DAC. The output wave will

> oscillate between the minimum and maximum DAC values at the user-specified
samples per period and frequency.

> Please enter @ if you want a sine wave.
Please enter 1 if you want a triangle wave
> ;ou have selected the desired wave.
Enter the desired samples per period for the output wave. Input Range: 2 to 256
iéé samples per period selected.
Enter desired frequency for output wave, in Hz. Maximum input frequency: 13@ Hz

Enter Clear

T Viewer connected. 1.353 KB

5.8 MINMIZERHE LK

e i B AT A B IR R R K i KA CARE B R R o S
B N (R T EE A R 5 BN T ORI

J-Link RTT Viewer V8.48 - =] X
File Terminals Input Logging Help
All Terminals Terminal 0

00> oscillate between the minimum and maximum DAC values at the user-specified
20> samples per period and frequency.

00> Please enter @ if you want a sine wave.
00> Please enter 1 if you want a triangle wave

00> You have selected the desired wave.
00>
00> Enter the desired samples per period for the output wave. Input Range: 2 to 256

00> 256 samples per period selected.
00>
00> Enter desired frequency for output wave, in Hz. Maximum input frequency: 130 Hz

00> 100 Hz selected.

20>

00> Outputting 100 Hz wave with 256 samples per period.
00>

00> Please enter @ if you want a sine wave.

00> Please enter 1 if you want a triangle wave

Enter Clear

{TT Viewer connected. 1.506 KB

5.9 MWINBRESRR
K 510 NEIN “07 J5ERCREE SN 256, #% 100HZ [ IE 52 45 5.
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T J-Link RTT Viewer V8.4

File Terminals Input Logging Help

All Terminals  Terminal 0

00> oscillate between the minimum and maximum DAC
00> samples per period and frequency

00>

00>

00> Please enter 0 if you want a sine wave

00> Please enter 1 if you want a triangle

> Enter the desired samples per period for the output wave. Input Range:
256 samples per period selected.

> Enter desired frequency for output wave, in Hz. Maximum input frequency
100 Hz selected.

; Outputting 100 Hz wave with 256 samples per period

Please enter 0 if you want a sine wave
Please enter 1 if you want a triangle

Enter

T Viewer connected.

510 FiZEiB4ER
B 511 95N “17 JadEBERFE SN 256, #ZEN 100Hz K = f k4 R .

P J-Link RTT Viewer v8.43 - o X

File Terminals Input Logging Help

All Terminals  Terminal 0

00> oscillate between the minimum and maximum DAC values at the user-specified
samples per period and frequency

Please enter © if you want a sine wav
Please enter 1 if you want a triangle wave

You have selected the desired wave

Enter the desired samples per period for the output wave. Input Range

256 samples per period selected.

Enter desired frequency for output wave, in Hz. Maximum input frequency: 1
100 Hz selected.

Outputting 180 Hz wave with 256 samples per period.

Please enter 0 if you want a sine wav
Please enter 1 if you want a triangle wave

Enter

RTT Viewer connected. 1.506 KB

511 =Kt ER
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6 {KASULER
AT XHEIFEH hal entry.c SO RIS AT Ui BH
6.1 HEE—R
B T R 6.1,
#*6.1 =R
BEBM #iE WthA
SPP_MIN_VAL 2 wANRERE
SPP_MAX_VAL 256 RARMESH
DAC_MID_VAL 2047.5 RS R
DADRO 0x4005E000 DADRO & fF &5tttk
DAC_MAX_CONVERSION_PERIOD | 30 DAC 5 K RAEEHA
62 TE—W
fFEh pr A R LK 6.2,
#*6.2 T=EiHA
KE TEZMR ES
uint16_t look_up_table[SPP_MAX_VAL] MR BRI
uint16_t input_spp A PHIE R a3
uint32_t input_freq FA P EAZE 56 R L R
uint32_t wave_output FA R ERSE 6 R L 2K BY
double sample_freq DAC X5z
uint32_t freq_max_val B AR
double dac_max_samp_rate DAC s ARMHR
6.3 EH—NK

BIRE T A R B 6.3

RO1AN8027CC0100 Rev. 1.00

2025.10.10

RENESAS

Page 17 of 24




RA2L1

1 DAC #&IR4E i IE 32/ = F 38

®6.3 EH
BR A -2
R_FSP_VersionGet() $XBY FSP hiA<
R_IOPORT_PinCfg() FcESIESE
R_DAC_Open() #ta1k DAC
R_DAC_Start() FrEBUHRE i
R_DTC_Open() BF DTC
R_DTC_Enable() B R
R_AGT_Open() WiEE AGT
R_AGT_Start() BahERT s
R_DTC_Reconfigure() B E DTC
R_FSP_SystemClockHzGet() FREN RGBT
R_AGT_PeriodSet E# AGT EH
generate_sin ERIEZER T ER R
generate_triangle ER=RABREELRR
6.4 £R #5115 B
ARG AR A B FH BR 0347 Ul B

[ER##&] R_FSP_VersionGet()

L RIEYRIFRT HIREN FSP hig A&

Szt fsp_common_api.h

==1: ! fsp_err_t R_FSP_VersionGet (fsp_pack_version_t * const p_version)

i RA FKEX FSP hRAs

2 p_version

IR[EE FSP_SUCCESS
5% i
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[F# 4] R_IOPORT_PinCfg ()

L2 BLESIEZE
Sz bsp_api.h, r_ioport.h, r_ioport_api.h
=R fsp_err_t R_IOPORT_PinCfg (ioport_ctrl_t * const p_ctrl, bsp_io_port_pin_t
pin, uint32_t cfg)
iRR 5| BRI EHITECE
S p_ctrl, pin, cfg
1R[EME FSP_SUCCESS

FSP_ERR_NOT_OPEN
FSP_ERR_ASSERTION
&% P

[EFi##] R_DAC_Open()

L2 #ia1L DAC
Sz r_dac.h
A=HRA fsp_err_ t R_DAC_Open (dac_ctrl_t* p_api_ctrl, dac_cfg_t const * const
p_cfg)
i AR BER DAC BiE, BEahizidiE, HE#t—1a#it DAC API FIEAFIX

MIhEEfER . FEAMEMEAM DAC APl R¥IZ AT, w5 EARLLEE. &

BITHE, MRATERXAZLY, I7EXERBITH R

S p_api_ctrl, p_cfg
R[EE FSP_SUCCESS
FSP_ERR _ASSERTION
FSP_ERR_IP_CHANNEL_NOT PRESENT,
FSP_ERR_ALREADY OPEN

[R#&] R_DAC_Start()

S T B R R

Skt r_dac.h

=)z fsp_err_t R_DAC_Start (dac_ctrl_t * p_api_ctrl)
AR Finfsssmmt (MREREE) -

28 p_api_ctrl

1R[EE FSP_SUCCESS

FSP_ERR_ASSERTION
FSP_ERR_IN_USE
FSP_ERR_NOT_OPEN

R0O1AN8027CC0100 Rev. 1.00
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[EE# ] R_DTC_Open()

HE BA DTC
Sz r_dtc.h
=R fsp_err t R _DTC_Open (transfer_ctrl_t* const p_api_ctrl, transfer_cfg_t
const * const p_cfg)
iRA EEEmER, BRERFEEEERERNIESEFIZ| DTC mERT.
2H p_api_ctrl, p_cfg
1R[EME FSP_SUCCESS

FSP_ERR_ASSERTION
FSP_ERR_UNSUPPORTED
FSP_ERR_ALREADY_OPEN
FSP_ERR_IN_USE
FSP_ERR_IRQ_BSP_DISABLED

&% P

[R#&] R_DTC_Enable ()

R B RtEH

Skt r_dtc.h

=3:):] fsp_err_t R_DTC_Enable (transfer_ctrl_t * const p_api_ctrl)
AR EHERER LB RER.

S p_api_ctrl

1R[EME FSP_SUCCESS

FSP_ERR_ASSERTION
FSP_ERR_UNSUPPORTED
FSP_ERR_ALREADY_OPEN
FSP_ERR_IN_USE
FSP_ERR_IRQ_BSP_DISABLED
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[ER# &) R_AGT Open ()

L2 WA AGT
3 r_agt.h
=R fsp_err_ t R_AGT_Open (timer_ctrl_t* const p_ctrl, timer_cfg_t const *
const p_cfg)
iRR WAL AGT #EEIS4I
28 p_ctrl, p_cfg
1R[EME FSP_SUCCESS

FSP_ERR_ASSERTION
FSP_ERR_ALREADY_OPEN
FSP_ERR_IRQ_BSP_DISABLED
FSP_ERR_IP_CHANNEL_NOT_PRESENT

&% P

[R#&] R_AGT_Start ()

L2 BENER S
Skt r_agth
=:):] fsp_err t R_AGT_Start (timer_ctrl_t * const p_citrl)
3R BEERE
S p_ctrl
IR[EE FSP_SUCCESS

FSP_ERR_ASSERTION
FSP_ERR_NOT_OPEN
5% P

[ER##] R_DTC_Reconfigure ()

L BcE DTC
Szt r_agth
==1: ! fsp_err_t R_DTC_Reconfigure (transfer_ctrl_t * const p_api_ctrl,
transfer_info_t * p_info)
iRA HisEERE SN EHIEI DTC mE%k+, HE ICU R BAEM
S p_api_ctrl, p_info
IR[EE FSP_SUCCESS

FSP_ERR_ASSERTION
FSP_ERR_NOT_OPEN
FSP_ERR_NOT_ENABLED

5% p
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[ER##&] R_FSP_SystemClockHzGet ()

L2 SRELR G R hRER
Sz bsp_common.h
=R __ STATIC_INLINE uint32_t R_FSP_SystemClockHzGet (fsp_priv_clock t
clock)
WiRA IRENAR G e sn
S clock
IR[E{E TEKABTERSTE, L Hz AR
5% 7z

[EK #&] generate_sin ()

WE FRIEZRERERE
Skt periodic_signal_generator_ep.h, math.h
A void generate_sin(void)
tER ERIEZREERERR
SH v/
IREME look_up_table
e £3 pi

[ER##] generate_triangle ()

WE ER=RFEERERR

Skt periodic_signal_generator_ep.h, math.h
=HRA void generate_triangle(void)
WiRA ER=RABERERR
¥ v

1R[EME look_up_table
£ pi
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7 BEIE
RA2L1 Group User's Manual: Hardware (RO1UHO853EJ)
CPK-RA2L1/RA2E1 PR ATT (RO1QS0061CC)
Renesas Flexible Software Package (FSP) v6.1.0 User's Manual
[ FSP 173 il CPK P AR [¥] BSP
CHRCHT S B T 5= B 7 0 _E S
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