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1. M

JEIE ] DIA F#e2s N ANOO 5| il A48, H e o A5 40L FLFR AN 0.0V TR afda e, BR45d 200 ps 28 3 — K4
HHSE, RS 50 Hz (LANEW: 20 ms) I IE %K.

FRANE DR S i, S W “F 117 . B REmHBOERE, HER ‘K117 .

#* 1.1 HXINEThRERAIR

SMNEI T EE i
D/A #3880 (LU R f&E#R DACO) A
SERFESFEF BT 0 (LA R FR TAUO) A A B A B S B
DMA #ziill2s (LT & H DMA) M RAM #5165 4% %) SFR
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® 2.1 EMEMIAEN

e S
it FH 7 ) 4 R7F0C0107
T ARSI ZE RN R % (HOCO) Hfff: 24MHz
CPU/AMNEZhRERT 81 24MHZ
TAEH & 3.3V (LAEHETER: 3.0V~3.6V)

LVD TAERER, (Vo) : B
I 2.81Vv (2.76V~2.87V)
TREW: 2.75V (2.70V~2.81V)

ERFH KA IE (CS+H)

CS+ for CA,CX V3.00.00 (EEFFHTH &)

C %miFsy (CS+H)

CA78KOR V1.70 (RFEHTFIHR)
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4. ERHIREA

41 BIEWE

i DACO )\ ANOO 5| il AL s . DACO #645h /E o v 2 WU /2 0.0 V.. TAUO JliE 0 (LA
T RIFR TAUO0) 1E [H] b & B 258 X R B 200ps 724 — . TAUOO T 25 R Ibrid sk & AR, dlid ELC FF
& DACO FA IS Y FL R R e . [RI JE 3 DMA CEAET DIA Bl 6 N AL 15 Z DIA Bl % e 774 0
(DACS0) 1,

DIA Bl 42
Voo = 3.3 VI, Mt HUEE 0.0 V ~ 3.3V (¥ FEl P & 200us 28 #e— KA, B384 100 7Kk, i 14N 3
N 50 Hz fIESZ I .

D/A B (A B IS LT TSR

DIA B2 AR HH U (DACS0) = A x sin(2f t +(270/360) x 27 )+ B

= (1023/2)x sin(22f t +1.57 )+ ((1023+1)/2)
= 511xsin(24f t +1.57 )+ 512
A: PRIE: B: IESZPHIPOM R, t A fo ) = 50Hz

JItFH AN D RE R € a0 T s

<i%%E DACO>
o SR H A A E B ER .
e f#HF ANOO 5|
<i%%E TAUO0O>
o i AIRE B I a3 A AR B ERE A
o KT 200us.
o 251 TAUOO TH54h o Ak .
o fHiH fox (24MHZ) 1ERitH505 .

<€ DMA>
o ULEBBIE N TAUOEIE 0 HIHHas s i fE i .
o WEHIEKERN 16 £,
o UEALIXVEHIEE A FFODOH, WE NI,
o EALIEHrHNEA FFFS8H, ¥ e N E .
o BWEHMIIL B RS
o DMA ¥ kit ik $i% v 100 ¥k (0064H) .
< E ELC>

o CBEAMRAVRBN TAUO IEIE 0 54 .
o FH{FHH HARBN DAO SER F .
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X} DACO. TAUOO #HATHIEAL L E . SN DACSO 2 {745 13 € DIA e 4#E AE R L ANOO 5| i i 0.0V,
(2) TAUO00 %0144

FF 46 200us 1144
(3) TAUO00 itHi4s ik

A TAU00 Frikri sk .

ELC ¥ TAUOO HIWriER15S (HMES) EHE DACO (FHM#EZT)
(4) DIAB¥TtiA

25 TAUOO & RIS (FMES) J5, DACO JFIEW DACSO 23 #7728 AR I B R B 3E 4T DIA #4,
(5) 4L HE R Hn

L3RBT, K DACSO 2517 a4 15 E AU F 1 6 HH 21 ANOO 51 (Bl aife) -
(6) DMAf£i% -1

FeAE TAUO0O TS SR s k155 J5, DMA FERIJE 3] .
DMA I\ DRAO & £7 &% UL 16 Y5 b . DMA 152 BIAL YR H ik o i 8 5 K A% 1% 2 DACSO0 &5 47
5o
(7) DMA f£i% -2

DMA f£1£45 i f5, DMA X DRAO 2517 #% HAL 6 Y5 bk i2E 17 2 14 Ab L I+ 28 1 DMA L%
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42 IEIMFEHRE—R
EIE T RE, HS0 “E£417
=41 EFEHRE
ik WEE BN
000COH 11101111B E I 23 Ve
(Ehr)E, R0
000C1H 01111111B LVD E i
60 FAL I
I 2.81V (2.76V~2.87V)
T &I 2.75V (2.70V~2.81V)
000C2H 111000008 HS fE=,
HOCO: 24MHz
000C3H 10000100B SR B
Fr EVIR 224 1D WF g i RS TN A7 0
43 TE—RK
ZEBIREPEA NS RAR, S0 “£427 .
k42 BEFREPEANEETE
i) TE AR R EH
uint16_t g_dac_datatable]] D/A H#rH % R_MAIN_Userlnit
4.4  EH—K

SEFIRPHEHNRE, HSH “K 437

* 4.3 SEMIREPERNEHK

R # LES
hdwinit WILEAL R AL
R_Systeminit RYREL
R_CGC_Create CPU W80k &
R_PORT Create WG
R_TAUO_Create TAUO #Jas i &
R_DAC_ Create DIA s yita b i &
R_DMA_Create DMA ¥Jiat i B
R_ELC_Create ELC ¥IaHfb i &
main E R g sE
R_MAIN_Userlnit T R HI IR A AL ]
R_DMA_Start DMA iz17 s
R_DMA_Stop DMA iz17% 1k
R_DACO_Start D/A #4588 1217 46
R_TAUO_Channel0_Start TAUO i#iiE 0 iz17 46
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45  ERBORAA
ARTTX 22 B RE Fh A P ) R B AT B

[P %0441 hdwinit

= WAL R 5L
J i r_cg_macrodriver.h, r_cg_cgc.h, r_cg_port.h, r_cg_dac.h, r_cg_timer.h,
r_cg_dma.h, r_cg_elc.h, r_cg_userdefine.h
b=5: ) void hdwinit(void)
WiRA AT R GE R L
¥ I
R EME o
&% 7

[PR%44] R_Systeminit

= RGREL
Dy = r_cg_macrodriver.h, r_cg_cgc.h, r_cg_port.h, r_cg_dac.h, r_cg_timer.h,
r_cg_dma.h, r_cg_elc.h, r_cg_userdefine.h
AR void R_Systeminit(void)
L Xof A 82 FH 5 B HP S FH B0 A1 B D e HEAT I A6 AL B
2 x
IR[EE T
5% I

[ %44] R_CGC_Create

e CPU i $hix &
STt r_cg_macrodriver.h, r_cg_cgc.h, r_cg_userdefine.h
= BH void R_CGC_Create(void)
AR AT CPU I IR AR L B E
el 7
REE 7
&% x

[f%14] R_PORT_ Create

M= HIaEA S
STt r_cg_macrodriver.h, r_cg_port.h, r_cg_userdefine.h
=3z void R_PORT _Create(void)
il AT 1O 3y I B W AR I L
et 7
REE 7
&% x

[ %144] R_TAUO_ Create

= TAUO ¥IZat i &
Sy = r_cg_macrodriver.h, r_cg_timer.h, r_cg_userdefine.h
=i void R_TAUOQ_Create (void)
WERA AT TAUO J#iE O () aa AL .
S I
R[EE T
5% .
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[ %144] R_DAC_Create

= D/A B2y i &
A= r_cg_macrodriver.h, r_cg_dac.h, r_cg_userdefine.h
=i void R_DAC_Create(void)
WERA 11T DAC HIVIEH R B
e 5
IREME y
&% o
[ % %] R_DMA_Create
S DMA ¥JiaA s B
S vy == r_cg_macrodriver.h, r_cg_dma.h, r_cg_userdefine.h
=i void R_DMA_Create (void)
WiRA AT DMA FIRIaE B E
S2H x
IR[EE T
&% o
[(6#4] R_ELC_Create
= ELC #Ia6fb i &
Aty r_cg_macrodriver.h, r_cg_elc.h, r_cg_userdefine.h
=3z void R_ELC_Create (void)
iER PAT ELC AR E .
2 T
R[EE x
&% T
[BK%044] main
= BRI gIsE
Dy r_cg_macrodriver.h, r_cg_cgc.h, r_cg_port.h, r_cg_dac.h, r_cg_timer.h,
r_cg_dma.h, r_cg_elc.h, r_cg_userdefine.h
AR void main(void)
WERA PAT T R HALFE
e o
R[EE T
&% o
[ %04] R_MAIN_Userlnit
S F R A AL
S vy as r_cg_macrodriver.h, r_cg_cgc.h, r_cg_port.h, r_cg_dac.h, r_cg_timer.h,
r_cg_dma.h, r_cg_elc.h, r_cg_userdefine.h
= BH void R_MAIN_Userlnit (void)
WiEA PAT E R B AL FE
S2H x
R[EE x
&% T
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[ %4] R_DMA_Start

= DMA iz {71k
A= r_cg_macrodriver.h, r_cg_dma.h, r_cg_userdefine.h
=i void R_DMA_Start (void)
L 14T DMA 17 TFAG AL 3
e 5
IREME y
&% o
[ %041 R_DMA_Stop
= DMA iz fT4% 1k
S vy = r_cg_macrodriver.h, r_cg_dma.h, r_cg_userdefine.h
=i void R_DMA_Stop (void)
L AT DMA 1B 1T S8R b
e T
IREME y
&% o
[B6#4] R_DACO_Start
S D/A ¥ 2R1s T T iR
S vy = r_cg_macrodriver.h, r_cg_dac.h, r_cg_userdefine.h
=i void R_DACO_Start (void)
AR AT DIA 45 38ia AT AR AL BE
2 x
IR[EE T
5% x
[ %4] R_TAUO_ChannelO_Start
1R TAUO j@i& 0 1247 7T ik
STt r_cg_macrodriver.h, r_cg_timer.h, r_cg_userdefine.h
= BH void R_TAUO_Channel0_Start (void)
AR AT TAUO il 0 3247 PR b3 .
2 T
R[EE x
&% T
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46 RIEE

4.6.1 BINRIE
AN SEGREABRERE, B30 “E427 .

C e )

WIREIL R
hdwinit()

main()

v
=

B 4.2 BERIZE

4.6.2 B R
VB R B ITRAR, S “BE 437 .

C hdwinit() )
|

| B 1l | E€oO
CPURT$#Z &
RO a0
R_Systeminit() TAUOHISEH IR E
DIAZE 2SR LR E
DMA#IIE IR E
v ELCHIBILIRE

C

& 4.3 #¥ItR1LEREL
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4.6.3 AR
RGRBIRRE, WS K447

R_Systeminit()

CPURT & &
R_CGC_Create()

MiatLin O
R_PORT_Create()

TAUOHI IR E
R_TAUQ_Create()

DIARL IR VIR B
R_DAC_Create()

DMA#IALIR B
R_DMA Create()

ELCHIIRILIEE
R_ELC_Create()

A

IRE

4.4 RGERE

4.6.4 CPU B$i& &

CPU FJ 81X B HIFE, WS “E 45”7 ,

R_CGC_Create()

C )

s CMC#E 8% « 00H
TMERAXIFXTLIIRSS B EXCLKAL ¢ 0, OSCSELAL ¢ 0 :
[ memgrgmm | COCREE
[ wezmgmm | GCREE
B BN R 2 Cjﬁﬁfﬁﬁ o
\4
Cma

IR REET I IEI TR MAROEN

21 X1RSE BB

s IR SR A AR RS 2R A S 4 A R ¢

: BEEEA BT R

[E 4.5 CPUBT#pigE
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4.6.5 #MsiIm O
YIasA o D IRAE, ES0 K467 .

C R_PORT_Create() )

RMEMIHOWIRE

\ 4

=

4.6 ¥1aim0

ERE: RTRMEMR D IRE, HEERYE RGEREORBATIE 210 LACE,  IF 2 R 22K
ARAE AR T A3 1, 15 73 i 5 H BH 47 51 Voo B2 R HLE] Vss.
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4.6.6 TAUO MG IR E
TAUO MU R B RIRAE, ES W “KE 477 .

C R_TAUO_Create()

)

| suravommsi

| 8 BTAUOE TR

| 1= 1FTAU0OIT 8

| 2 FTAUOOH

" BTAUOOH T Sk

W ETAUOOEITIES

| B ETAUO0M 2{E

| 2 FTAUOOHI

PEROZ 7%
TAUOENfI + 1

TPS0% %8§ « 0000H
PRS003~PRS000{iz + 0000B

TTOZE 7588 ¢ OAOFH
TTOOfL +1

MK1LZ 7788
TMMKOOf 1

IFILE 55
TMIFOO{iZ + 0

PR11LZ 7788
TMPR100fi « 1

PROILE 7788
TMPROOOf « 1

TMRO0Z 788 + 0000H
CKS001~CKS000{iz + 00B

CCS00fiz + 0

STS002~STS000fL + 000B
MDO003~MDOO1{iL + 000B

TDROOZE 788 + 12BFH

TO0Z 7285
TOOOAL + 0

TOEOE 1755
TOEOQOfi + 0

: CKOO = foik (24MHz)

: 2 FINTTMOOH BRAL IR

: SEEINTTMOOH BE KRS

: REINTTMOOFEIf SR A3 (RKEKLER)

: BITRTEh: B EATEEAT ISR B ERS0 (TPSO) 8
BYIBITETEPCKOO
: THEET SR : FICKS001r FICKSO00GIIERE Y TR §h

: WEFAMA : RERGMETIEEY (TEFEMEL TR
» BITER: EREEREFER

: [B)RRATE]200us (1/24MHz x 4800 = 200us)

4.7 TAUO #iR1iEE
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FYF TAUO Fr I b4k 7
o HNERFF A4S 0 (PERO)
FOVF TAUO FE R St 5
Be 7 6 5 4 2 0
PERO 0 IICALEN | ADCEN | IICAOEN SAUOEN TAUOEN
BEE — X X X X 1
£i7.0
TAUOEN TAUO #y N\ B4t N7 0561
22 112y NIt
0 o INAT'5 ANF T TAUO (1] SFR.
o TAUO &b FE AR
1 SV BT 8P L B
o AT LAV A\ F TAUO 1) SFR.

HE: RTHAEBRRENEG T, E5% RTF0C010 B 7 FH i
AT B R s e U R
X: RO FE: REBEEA, — A EE A4 #AE B 67
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HE TAUO Rz 47 4
o SENTESITEMEREF A4 0 (TPSO)
WHEIGITI B 24MHz

T2 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
TPSO o | o [PRS|PRS| o | , [PRS|PRS|PRS|PRS|PRS[PRS|PRS|PRS[PRS|PRS
031 | 030 021 | 020 | 013 | 012 | 011 | 010 | 003 | 002 | 001 | 00O
wWEE — — X X — — X X X X X X 0 0 0
i1 3~0
PRS [ PRS | PRS | PRS E{TEHP (CKOO) Ry
003 | 002 | 001 | 000 fok = fok = fok = fok = fok =
2 MHz 5 MHz 10 MHz 20 MHz 24 MHz
0 0 0 0 |fewk 2 MHz 5 MHz 10 MHz 20 MHz 24 MHz
0 0 0 1 |fows/2 1 MHz 2.5 MHz 5 MHz 10 MHz 12 MHz
0 0 1 0 [foux/2? 500 kHz 1.25MHz  [2.5 MHz 5 MHz 6 MHz
0 0 1 1 |few/2® 250 kHz 625 kHz 1.25MHz  [2.5 MHz 3 MHz
0 1 0 0 [fox/2* 125 kHz 312.5kHz |625 kHz 1.25MHz  |1.5 MHz
0 1 0 1 |few/2® 62.5kHz  [156.25kHz |312.5kHz [625 kHz 750 kHz
0 1 1 0 [foux/2° 31.25kHz [78.13kHz [156.25kHz |312.5kHz [375 kHz
0 1 1 1 ffews2’ 15.63 kHz [39.06 kHz |78.13kHz [156.25 kHz |187.5 kHz
1 0 0 0 [fowx/2® 781kHz  [19.53kHz [39.06 kHz |[78.13kHz [93.75 kHz
1 0 0 1 |fos2® 391kHz |9.77kHz  |19.53kHz [39.06 kHz |46.88 kHz
1 0 1 0 [fox/2" 1.95kHz  [4.88kHz  |9.77kHz  [19.53kHz |23.44 kHz
1 0 1 1 w2t 976.56 Hz [2.44kHz |4.88kHz  [9.77 kHz 11.72 kHz
1 1 0 0 [fox/2" 488.28Hz |1.22kHz  |2.44kHz |4.88kHz  [5.86 kHz
1 1 0 1 |fows2®® 24414 Hz [610.35Hz [1.22kHz  [2.44 kHz 2.93 kHz
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(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.
(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

1.

9.

1

1

12. ﬁﬂ%ﬁzii%ﬁmﬁ?kﬁqf;,h«iim?fﬁ¥:“nuﬁfiﬁ§|i SEMAAEMEREEE), EERERFHOELRITEME.

Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples.  You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics

assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

others.

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

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

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

the product's quality grade, as indicated belo w.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic

equipment; and industrial robots etc.

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

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

implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it

in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage range,

movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the use of

Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and

malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the

possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very di fficult,
please evaluate the safety of the final products or systems manufactured by you.

Please contact a Renesas Electronics sales o ffice for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or

regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the militar 'y, including but not limited to the

development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

0. Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third part y, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

1. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

2. Please contact a Renesas Electronics sales o ffice if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.
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