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2. DSC 5473 API

D7 TVr—30/—FTIE,. DSCTATZVDIRTOBEBHKBETHILAHADSC /4T3
APl THA VOAIEIZDOWTEHRBALES,

2.1 FEE

DT TVT—3 0/ —FRTlE, TA—FRI] EVWSHEIX,. DSC 54 TS TREEINTLVS DSP
FILTY XL (FEEFONANY)I—3 ) #ELET, B EWSHEIE. DSCS414 7351 APIA
DEENDEMOBHFVELEZELET ., h—RILOEEICFIEROBEADELEEILHYVET, =&
ZIE. T4 A—RI)LTIE, B EMOBELZ R (21 DFELITEHOBEHADBET., FALSZE
T4 I NEBRADA A VEBSABETT,

22 T—HEE
SATSYTIEUTORBENDT— 24 EEEEELTVET,

e RYA
o FIIYXLA—FRILNZEIL

221 RY 4
RYBT—BBEITE, RIETA AL AV ERBDOT—ET LA ~NDRA VAN EFENET,

typedef struct
{
uint32_t n;
void *data;
} vector_t;

(E] ROST—2RADNY I7AEVDEYETFL—TFOEREELYET, EHIT. NIVEEBED
[7—81 A 2NnN—[F(void )& LTEEENS=, SA4TFIVTHR—bENET 4B LIE
MDA S BEERET IRLEEIHY FHA
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222 TFILdYXLA—RILINVEIL

REFR, ERT—F. TLTEEETBNTA—AFZRELTEZHA—RIILEHTIE. ChbDT—4%
. TRTH—RILEH (FEETHRLEOBEISR) ITHEED N\ FIL] T—2BEICEHEIhE
o F=EZIE FIR AL BNV FILIERDES IZEEZESNFET,

typedef struct

{
uintl6_t taps; // number of filter taps
void *coefs; // pointer to Filter coefficients
void *state; // pointer to filter state data, including

// the filter’s delay line and any other
// implementation-dependent state

uintl6_t options; // option flags that may specify rounding,
// saturation, or other behaviors

} r_dscl_firfilter_t;

CE] N FLT—2BEICE, A—HITRTTIDEDH DA vN—DHANEENET ., —HDH—FIL
TlE. BINOEEREORELEETILENHYET,

A= TNV EIL] T—ABEDTRTDA UNA—F, 2—FHAYEILT EIBELHY £T, HREOK
BEAEYADRSAVELEENET T, ZRHOREATYIE, 2—FHEY L TEILEAHYET, — 8D
DSP A—FJLIZIE, BEITIKFEL-KREDRBED AT EELAHYET, COBEIX. H—RILONHAEIN
SA—REERETAHIETEYLETONDAEYEERT APIBESMNRESHET,

ZLOBEMIE. BAONENTA—FITE>THEHYEA—RILVEREIZHIET 5701, ‘options, i ED/\
VENLEEAUN—ITRH LTSI VAALF VI EERTTILENHYET ., L —RHWEEREDERICE
WTINEDT VAL LF TV IDF—IN—~y FER/NRICINZ 571, FIEEHRY. TI4 )L MED
NULL MERINTWET, CODT 74 MEICKY., L —BRUBLEHE (EICTHh—RILOZREERE)
NREIhFET,

A—HF, h—RILEBNHEETITNY FILBETRB SN A —RINRSTA—L2EZEBLTIERY E
Ao FEZIE, BERIZFIR 74 L EZDHNHE—FOR Yy THELERFT S EEEILESATOHET, Ch
SDH—RILINS A — R EZERBT HIGAE. h—RILOREREZEMNTIDICTTHLEEDATUMNEY Y
THONTWBRZEZHELTHS, FILWANSA—ARATH—RILZEPHILTEIDHENHYET, 71ILA
RYEEZZEET S58E. COFIRTERINAFEFEA, TZ1L2EBEIVOTELEETEET,
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2.3 BE#DEIH
TRTOEKITROIEF TEIREZFANET,

<handle> : h—RILEFHDIKE. R, XSA—42, ZLTHTLavhEEFNRTLDIh—FRILNY
RILT—2BE~DRA 24,

<inputl>...<inputN> : AN S T2 ZBRFEAEDT—2EDKRA V2 ELTESINS 1 DFRIE
BHOANSIHE, RAST—REEEEET CENTEET,

<outputl>...<outputN> : 1 DE-(FEHDOEHKRA >4,

<EBIA T ars: h—RUNY FLT—2BE&EICIEEFENEMEED D —RILINS A =2 Ff=(FF
Joay,

(] B#HFEUHELTRELEEOERNTIRTEFNTVWEILEEIHY FHA, EXIE. FIR 71 L2 4
EBABICIZADPEAETHY T A,

FEAEDEHIL. 16 EY FOBMBERZRLET, BHRERICIK., 7IVSr—2a v 0BEBARYIC
WERIZ—I— FPHOBHRERNEENTVDEEELHY ET, AL h—FRILOREPIREZHRKT S
FOICEYLBTEIDEDHZIAEVEZRLEZY., h—RIEBEEOHMNGEEEOREERLEZY LET, =
DIL—ILOFINE, BE—DEHEORA A SHERZHEL. I KELPRELZABWEETY, CDLSK
BEIZIE, BBIIAT—2Ra—KFTIRHELERZRLET,

MEADERVICEIYETEIBLEOHDI AT EZRTEXZRIBEHIPEDEEZRLEZGEF. T5—IK
BBEZRLTWET (24 T5—0E] S8) ., C99 LIE, mallocOBBIIFE LT —2ETHD
size t #BELET, size tDEBDE Y MEIETS Y b7+ —LICEKELET, TD=H. DSCZ14T S
DA SEHEDLE (TS5—TEAEWL) BREARESNEOEERLTHDS., FEREE malloc()ITET LSIZLT
CFEELY,

FEAEDEHTEUE LOBKEIRDOESIZHYET,

intlé_t <status/size> = function(<handle>, <inputl>,.., <inputN>, <outputl>,..,
<outputN>, <additional options>);

FEAEDERICITLREDIIHI SAD—HOANEENETS .

24 ITS5—E

TRTOBEBIIANSIEE A —RILISTA—FIZH L TCAIBELRYKZARBOF v I EETLET, &
AWEDBHIE, 16 EY FOBEHRT—F2RXO—FZBRLET, AI—RILOABKEEZ (AEYEVETD
f=I12) RTEAFIIFSNTT, =& ZIE. R_DSCL_FIR_stateSize i16i16 BEi#i% &£ T,

TRTOMBHE., BOBHRETCIS—KEEZRLET, BEOI S —KEICIE, BBILICEESNz—
ENEDOEHENEVETOENATVET, BHELSRI LGS, 0 ZRTH, FLIFEOEHEEZRT S
ET, I5—LNDOBERFLIIHFNTKEZRLET, & XX, R_DSCL_FIR_stateSize_i16i16 Bi#k
(. FIR 74 LA DIKEBZEZERMT H-ODAET) A XEBEHZRLET, hOBEHIL. HAGELS —KE
(F—NNT7O—DRELRE) ZRTEDEEZRLET,

AEVEEYETEEDICAEI YA XZHRE LTRIEHN 0 ZRLEZEZEF, EESNF-A—FIL
INFGA—BIZEAERYDTETHAHICEEZERLET,

IS—REBERT—FRKEDEWVFE LTS, T5—1KEE (R_DSCL_ERR_<description>TH
) IRICADEHEZES. h—RILOBEEHITHREZRLET (Fl : NULLAARSAV4E) . Th
[Zx L TRT—% RIKAEE (R_DSCL_STATUS_ <description>TEE) IFEDEHIE
(R_DSCL_STATUS OK MB&IX0) 2#Hb. h—RILOBAHICEET ZaEEMELAHLILDOD., h—FILIC
KHEMBEEDETEIHITRVREEZRLET, EXE, BEFA—NT7O—FIRT—2 RREL LTRS
hET, LEA-T, =807 TS —2a Vv TRAT—2RAREFEBRLTIMFVFEAN, T5—K
BEFEICHLABETT, T5—a—FIZIXEDE. AT—FXAO—FIZIXEDE (FE0) NEYHT
BNTWSf=H, A—FDI—FTRHING 2EBEOREEZBZICRANTEET,

IS5—O—FRERT—AROA—FIE, ANy HFT7A)Lr_dscl typesh @D enum EETCEERINET,
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ITRTOBYD IS —a— FTHASNS—BRUGHEAEIUTOELSYTT,

R_DSCL_STATUS OK : M@ARELTWEFA, COI—FDIEIX 0 TY,
R_DSCL_ERR_<pointer> NULL : BI#tAS NULL /R4 2 [CEBLFE L1=, <pointer>[d, T5—¢&
HolzRA4A VADEZRFTY, =&z,
R_DSCL_ERR_INPUT_NULL I&. AABIE~DHRA > 2 H NULL
THHEEZERLET, inputARIEELEFITRIIRATH
Y, R BT )Y RBEXHDOT—2KRA V2D NULL TH D15
BlIZH, COa—KAFERINET.
R_DSCL_ERR_INVALID_<x>: B#IZ (/\> FILBEBET. FIEEE) BShizA T 3 oFEEN
SA—ANRETHR— SN TLWERA, <xolE, BEDHSEH
BlEh, N—RIINT A=A, FIFEXAVN—FHBAILET, =&
ZIE. T30\ FILEERIZHAHE— FEFETE L f-'options’ *
DIN—DEHEL, Y R— S TOERIMEAZD A VN—THEESI
TW31FEI1ZI1F. R_DSCL_ERR_INVALID_OPTIONS a— KH\EH
SNFET,
Ff-, —HOBEBEBEENIS—a—FPRAT—FRO—FKNEZINATWVET, DSC 54 TS5 LHD
7x—X 1Tl UFOIS—a—FRERT—HRRO—FREESATVET,
R_DSCL_STATUS OK= X7—#4 R OK, BREEHRELTLEEA,
R_DSCL_ERR_HANDLE_NULL = /\Y KJLADRAL B2 A NULL TT,
R_DSCL_ERR_INPUT_NULL = AARVAFLEZFDHDT—E2~DKRA A A NULL TT,
R_DSCL_ERR_OUTPUT_NULL = HARY B2 F(EZZDHDT—2~DKRA 2 H NULL TT,
R_DSCL_ERR_STATE_NULL =FIR E£7z[X IIR 7 4 LR DAERIREE~DRA > 2 A NULL TT,
R_DSCL_ERR_COEFF_NULL = &#7 L4 ~DRA 2 H NULL T,
R_DSCL_ERR_INVALID_TAPS = Z 4 LA Ay THMN 0 FLIERETHR— I TULEEA,
R_DSCL_ERR_INVALID STAGES =7 4 LA RT—UHA 0 FLIERETHR—FShTHEE
Ao
R_DSCL_ERR_INVALID_OPTIONS = handle ® options fETIREHR— b SN TLEWE— FAEE
INTWLWET,

25 #HHDOHER—F

DSC SA TS YD—EDH—RILTIE, BHOILODE—FEHHR—FLTWLWET, ChoDE— KFIE,
BE/NMET—2 B BERINET,

HHE— FIE, h—RILD/N\ FILIEEAED options ERTHR— b ShFEF, options DUTDE v b
T4—ILRIE, ADE—FEBRME—FRICFHEATVET,

e EYFO2: OHE—F
— R_DSCL_ROUNDING_DEFAULT =0
— R_DSCL_ROUNDING_TRUNC =1
— R_DSCL_ROUNDING_NEAREST =2
— FHEH =37

[;¥] R_DSCL_ROUNDING_DEFAULT [, A—RILDTI7AIL L HETT, SA4TSUDTRTD I «
WEEATIZEWNWT, T4+ FOEMEFYIYEESDTT,
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3. T4 ILZEAPI
Dty a3 TIE, RL7T8DSC 54 735 TREINTWS T4 L ABEBICOWNTEHRALET,

3.1 FIRT—A2BEFRDESE

FIR h—FJLI&. r_dscl fiffilter t 24 TDT 4 ILAADNY FILEFERALET. CONYFLIE. T0)L
AFUHLO—BELTESNET, NV RLEAS TOT—2EEKREIRDLSIZHEYFET,

typedef struct

{
uintlé t taps; // number of filter taps
void * coefs; // pointer to Filter coefficients
void * state; // pointer to fFilter state data, including the

filter’s delay line
// and any other implementation-dependent state
uintlé_t options; // options that specify rounding, saturation, or other
behaviors
} r_dscl_firfilter_t;

T—REEEREDE A VNN—ITDWTUTICHBALET,
taps= Z4 IR 5y TH

coefs = FHEANIZADKRAE (AARNIVBERLT—L2ETHILENHYZFET) . 7L DRERE
A—HHNEBLET,

state = 74 ILE DREKEADRA V5, BES A U EMDREITEKET 2REBEEAHFT, RERE
ERRMT BODAEYFI—HITE-TEYVHTOHN, REREORABEH—RILIZCE>TE
HBIhFd,

options= Evw kXY TEINFENFTA—4FHEHA T3>, FRATEDZE—FOBMEIX. VI oz 7H#
By 300 THHOYR—b] ZSBLTLEZSL,
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3.2 FIR #1#i1t API

NYRLTEEINF-A TS aVITRST I RRELZNELE GEESA L EMD/ITA—E2D0 Yty
FED) T5-O0BKETT, SU84 LFVE LEHEFUHETHIC. COBKE 1EFUETREL
HUET,

X

intlé_t R DSCL_FIR Init _i16i16 (r_dscl _firfilter_t * handle)

NTA—A

handle r_dscl_firfilter_t T—2 B EARDA VR AV XADKRA V43,

handle —state ARNT—ERERLT7LALIZHIEBES A VDOFIBT FLAADRA V2 TY,
RYIE

R_DSCL_STATUS OK= RT—%4 R OK, MEIEEELTLWEFA,

R_DSCL_ERR_HANDLE_NULL = /\Y KJLADRA 2 NULL TT,

R_DSCL_ERR_STATE_NULL = iBEZ 4 o ~DHRA U FH NULL TT,

R_DSCL_ERR_INVALID TAPS = &y J#H 0 T,

R_DSCL_ERR_INVALID_OPTIONS = handle ® options fE TIREHR— b SN TR WVE— FAEE
INTWET,

ZTOM = FHFH.

(X] COB#IE. N FILBERODREBERICL>TSRENATWS FIRIKEOABDHZMHELLF

Yo TAILEFREBO, DN\ FILBERORABREMHALE LG V=O, FICHBRLT ILEAHY F
ERS

ol
COBEBIEATEERALEILEADT. REOERABFICOVWTIEFIR 74 LEDFESRL TSN,

i BE
N FILAEHNZA D REVAEENTNWDIRENHY FTI ., HFHMEIFIRDHIZSHELTLESLY,
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3.3 FIRZ4JL% API

TRy IERASA VNILRIEE (FIR) Z4LE2A—R)LIE. BFUHEINE-UIT, 2—FANERATEELA
A TLBIZH L TCRLBOEAY U TIVEERLET,

i =

intlé_t R DSCL_FIR i16i16 (const r_dscl firfilter_t * handle, const vector_t *
input, vector_t * output)

INDGA—A
handle r_dscl_firfilter t T—H2BEAXDA VR EZ 2V AANDKRA U H,
input ART—E D vector_t T—AEBERADKRA V2, COBKIE. 1 VX2 VREEBEDOA

jjj_\_\_g {JQE LzasﬁAlo

input—n B#NNET ZARNY L TLE. COER. BREFTHTHIICRES 2RENHY F
-d—o

input—data ANT—ADEBT KLAADKRSLA V2, ZORAVEE. BREFVETHIICERET D
ELAHYET,

output HAT—2 D vector_t T—ABERADRA 2, COBEEIL. 1 2RI VR EEBOH
NT—3OEAEEELET,

outout—n  BAMMPERTIHEAT L TILE, COEFBREICE>TEZTAETAET,

output—data BAT—RNY T 7~ADKRA 5, CORA VA&, BREFUETANERET 2LELH
VET, HAT— 3N\ y 77 IEERICL>TEERAENFE T,

RY1E

R_DSCL_STATUS _OK= X7—#4 R OK, BREEHRELTLEEA,

R_DSCL_ERR_HANDLE_NULL = /\Y KJLADRA B NULL TY,

R_DSCL_ERR_INPUT_NULL = AARI 2 FLEZFDFDT—E2~DHRA V2 A NULL TT,

R_DSCL_ERR_OUTPUT_NULL = HARY A F([ZZDHDT—R2~DKRA 2 H NULL TT,

R_DSCL_ERR_STATE_NULL = 7 4 L2 OREKREADHRA > 2 H NULL TT,

R_DSCL_ERR_COEFF_NULL = R¥7 L4 ~DKRA > 2 H NULL TT,

R_DSCL_ERR_INVALID TAPS = J 4 LA &y THMNO0 T,

R_DSCL_ERR_INVALID_OPTIONS = handle ® options {E TIREHR— b SN TLVEWVE— FAEE
INTWWET,

ZTOMh = FHFH.

gh“:l

BH

TJAYY FIR 742 H—RIIE, EANY U TILIZHLTERAS VLRI E T4 LA EEELEFT,
ROBRKIE. TAYTFIR 74 ILAD—MBEEEZRLTEY. hIZBE. xEIAAT—4., ylIHAT—4
#RLTWET,

T-1

y() = > (@D x(n =)
i=0

BHAYOTLIE. nEFYTDOFIR 74 VL2 ERTLEHERTT., ChER 3-1ITRLET,
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Xl Xy Xjn-2)
= Z° zt - Z! - Z° > Xnray

\

X[nl— AAT 4 ILEH2TIL, hin]- T 1 IL2EE

31 FIR71/L%
& e /MR Bh 4

BREEENRATRESN TS O, BENMRAOBEICIET IVEAHYET. ROMEEZERE
TOREADHYET,

o« R —1vy
e A—/\T0O—

Ry—) oG BAT—2DRT—1) 2577494 TFIR_SCALE_A] (& Tr_dscl filter_asm.inc] TEZ
SNTVWET, HAOZAEYICEEFTATHIC, BRELVRT—LICEK>THIZVT FEhET,

R—ILIE. BREONMIGEY MIEFELLGITAERY FEA, H

TAILNEEHA QL2 BAT., ZJ4LEANN QRUEBRTHIES. EHAT U TILOBRREEERT
Q6.26 HKIZHYET, RT—JULEIZ 12 #RET S LT, REBREOETH12EY FEYYET., &
BRULEAT— FTIIMEED 14 EY FOHFEERT ZEIZEHT, BDELEBRERITLET,

A=YV IT7H3DTIAILMMEFLIS TS, COEZLERELEBEX. SATSUEHFaAVMIL
TELELRAHY FT,

A—nRoa—: COBHBIT. BELA—NTJO—RELZBHICLTRE—FARBLINATVWET, D
B#E., —ENRE/REBREFFALTEEIATLET, Z¥Fa2LL—2[FE32EY FLMELTDH,
A—NT7O—PRELFET, RELORKRERT 16 By FMITHBEINE-0H, BEELEADRET, £ —N
JO0—%%ZRICEBT EE-=-HIZFK. AAT—2 % log2(taps)E Y FEFRT—ILE DU BRELNHYET
(mK15EY k) .
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)
FIRZA4ILEADMEULES V214 LERADOHIEZRLET .
#define NUM_TAPS (64)
#define NUM_SAMPLES (200)
r_dscl_firfilter_t myFilterHandle; // instantiate a handle for this filter
vector_t myInput; // See introduction section describing the
APl document
vector_t myOutput; // for a definition of the “vector_t” data
type.

// Coefficients should be stored in time-reversed order
intlé_t myCoefFs[NUM_TAPS] = {.};

// The input data buffer should contain previous (T-1) input samples (i.e.
delay line)

// contiguous with the present (N) input samples

intlé_t inputData[NUM_TAPS - 1 + NUM_SAMPLES];

intle_t outputData[NUM_SAMPLES];

intlé_t myFIRFlags;

[F e Set up the FIR filter --——————————- */
myFilterHandle_taps = NUM_TAPS;
myFilterHandle._options = 0; // default

/* No need to call StateSize APl for FIR */

myFilterHandle._state = (void *)&inputData[0]; // starting address of
delayline
/- Initialize the coefficients and internal state ----—-- */

myFilterHandle.coefs = (void *)myCoeffs;
myFIRFlags = R_DSCL_FIR_Init_il6il16(&myFilterHandle);

[ e Set up the input/output --—-——--————————— */
mylnput.n = NUM_SAMPLES;

mylnput.data = (void *)&inputData[NUM_TAPS - 1]; // starting address of
current input block

myOutput.data = (void *)outputData;

Y e et e Wait for input data ----——————-——————— */

Y e Main library function call --————-——————- */
myFIRFlags = R_DSCL_FIR_i16i16 (&myFilterHandle, &mylnput, &myOutput);

Y Output data are now ready --------———-—---—-

* Note: At this point myOutput.n holds the number of output samples generated
by

* the library, where the data are written to the array pointed to by
myOutput.data.
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nEIO—

LEDFIE. TRTOTANEH U TLELRLZFRITLTEY ., COBEFANNY I 7EHANY T 7
NIRTODT—EZRMNT IDITHR LB A XZHEL>TLWIRENHYET ., 5 THWNMEEIF. AAOTY
TLVEMEN T A ILETEIRERHYFET, WEBEIO—ERT—Y G779 32%K 3-2I1TRLET,

[FIR_SCALE_A] Ot k
SA4TSYDaAIRAIL
v

MERE &

R_DSCL_FIR_Init_i16i16 ()OFEUH L
v

WNBYT LY TILES.

AARAS A

HARSA V2 DEIY HT
v

R_DSCL_FIR_i16i16 ()DFFUAH L

v

HOTILFIVIRT?

A

AIAY-4

(&L
y
’T

X 32 MEIO—

il BR
FHARIEDE v THIE. TALENY FLTHRESN TV REE—HT ILENBYET,
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34 IRNAMUTy FT—2BERDER
J4ILBZ N2 KL r_dscl_iirbiquad_t DEHEZLUTFIZRLET,
typedef struct

{

uintl6é_t stages; // number of biquad stages

void * coefs; // pointer to Filter coefficients

void * state; // pointer to filter’s internal state (delay
line)

uintl6é_t options; // options that specify rounding, saturation,

or other behaviors
} r_dscl _iirbiquad_t;

T—AEERDEA VN—IZTDOVWVTUTIZHBALET,
stages= N1 U Ty FRT—I8

coefs = FREANIIADKRA L E (AARVBERLT—2ETHEILENHYET) . 7LADARIE
A—HNEELFET,

state = T A LZDRERE~DKRS 2, BES A U EMOREITKET HRBEEAET . NEPKE
ZRRMT B-ODAE Y F1—HITE>TEVHETOHN, REPKEOABREH—FRILICE>TE
BInhFEd,

options= Ev kI yTENFENSA—RFHEA T3, FRATESZE—FOMERF., TRAOHDYR—
bl ZBBLTLEEL,
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35 IIR/NM 497w KiKEEH A X API

CHNIEINR ZANLEAD TAVTFUR] BETY, COBEEIKX. 20IL20ORNBKE BESA V%S
L) ZHRMTHE=OICI—FDLENYLUTEIREDHZ YA X N1 ) ZRLET,

N
intlé_t R DSCL_IIRBiquad _StateSize i16i16 (const r_dscl _iirbiquad _t * handle)

NTHA—4
handle r_dscl_iirbiquad_t T—2 BEEXDA VXA D AADRA VA,

RYIE
T4 IWATRELGINA FMTONY TZ7H 4 X (typeintl6_t) ,

GE] COB#ENLRINZNY IT7HA X(E, REALT 4 ILRICEET HIELRER (R4, AA
BXUVHEAT—E2EOLI—FLE) Z2EBTIDITHREYA X THILENHYET, F1=. &R
ENBFAXIZIE. T4 BN FILOZRETLSIEFEENREFEA.

B7L

COBBETANEOMELRICHERTHET, A—FDABYHTEIRENY IFHA XERETEE
T, HBAHAWNE, 2—YPHEARFICCOBBEFER L TBRELGA TS A XEZREL. TOH A XDFHHNT L
1% (BRI VFYTRAM LG ET) NEPREBRICEIYHETEIENTEET,

(GE] C99 L%, mallocB#IEHmE L LDT—42ETHS size t ZBELET, size t DEFEDE v MiE
XTS5y 7+ —LIZEEFELFET, malloc(R_DSCL_IIRBiquad_StateSize i16i16()) % {# /H L THER
KEEZRINT H-OD AT ZE|Y HTH & EIZ, R_DSCL_IIRBiquad_StateSize i16i16()h & D&
ZRLIE-BEEF. FPHLGOVBENRET L EAHBYET,

i

COEBIFEATEIFERALELADT, REOFERABIZOVTIKIR 74 LE2DFIZEZSRL TS,

]
IR\ FILWERINZA VREZVRESNTWABELNHYET, EMHITIIRDHAZESEL TSI,
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3.6 IIR/N1 %97y F#HE API

NV RILTHRESN=A T a VIR TIT LA RBENHL BES A 2 EMtbD/5A—2D0 Y
Ty FLED) $5EOD0BEATY. U2 LFVHLERZRUCHIHEIIC. COB#EZE 1EFUHT S
EABHYET,

N
intlé_t R DSCL_IIRBiquad Init 116116 (r_dscl _iirbiquad _t * handle)

NTHA—4
handle r_dscl_iirbiquad_t T—2 BEEXDA VXA D AADRA VA,

RY1E

R_DSCL_STATUS OK= RT—%4 R OK, MEIEEELTLWEEA,

R_DSCL_ERR_HANDLE_NULL = /\Y K)LADRA 2 A NULL TT,

R_DSCL_ERR_STATE_NULL = iBEEZ 4 o ~DHRA U ZH NULL TT,

R_DSCL_ERR_INVALID STAGES= /Af 9w FRTF—UHMN0 T,

R_DSCL_ERR_INVALID_OPTIONS = handle ® options fETIREHR— b SN TULVEWNE— FAEE
INRTWET,

ZTOM = FHFH.

(E] CoB%EE. N\ FLBERODREERICE>TSREINTVWS IRREOABDAHZMHELE

Yo TAILEFREBO, DN\ FILBERORABREMHAE LG VO, FICHBRET ILELNHY F
ERS

B7L
TAIWZREZMEE BES AV EMDEERENTIA—E2D0) Y FLED) TH-ODOEKT
o TURALFUVE LEAKZHRUEITANC. COBKEZ 1EFVHITBENHYET,

il
COBBITBEARTIXFERALEEADNDT., EEOFEABICOVTIXIR Z4IIL2DHIESHE LTS,

HIRE
IR\ FILWERNZA Y REZ VRESNTWEARELNHYET, SFHITIIRDHFEZSEL TS,
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37 IIRNAU Ty KT 1I)LE API

CDOA—RIIE, IR (EEA V/SIWRIGE) T4V %, hRAT—FENRNA4 07y FORRXTEELET,
NAITYRIE.2RIRITAILEDEIL IV D1IDTE, EHIIERDIR T4 LA TlE, hRY—FK
ATy ROANRBEEE LR L THEREN NS KL ZERLHY £T,

ATy RIZIK, BEERIBEVINLEER I BLVINLE, SFEIFLHEEABYET, ThEFNIZE
FrEEmAHYET, IRNAHI Ty FAPIF, EERI#FALTEITFSATOES,

CDHA—RIIE, BUHEIAEE=UIZ, 2—FNBRAGELZADY > TILBIZH L TR CEHOHE DY VT
WEERLET ., DRAY—FENL4 90y FEBII—UIERTEFET,
o=t

intlé_t R DSCL_IIRBiquad 116116 (const r_dscl _iirbiquad t * handle, const
vector_t * input, vector_t * output)

NTA—A
handle r_dscl_iirbiquad_t T— 2 BEEXDA VX RZ D AADRA U E,
input ADT—3D vector_t T—FEEER~ADRAVZ, COBEHKIE. 1 2 XFXEEROA

NAT—2HEBLEEA

input—n B#NNET ZANY T, COER. BREFCHTEIICREST 2LENHY F
-d—o

input—data ARNT—BNYITFADRA 5, CORAEE, BREFVHTEIICRES 2REND
YEY,

output HAT—2 D vector_t T—ABER~ADKRA 22, ZOBHIE. 41 X2 R EERD
HAOT—20OmAEZEELET,

outout—n  BAMMIERTIHEAT L TILE, COEFBRICE>TEZTAETAET,

output—data BAT—RNY T 7~ADKRA 5, CORA VA&, BREFUETANERET 2LELH
VET, HAT— 3N\ y 7 7IEERICE>TEERAEFNFE T,

RY1E

R_DSCL_STATUS _OK= X7—#4 R OK, BREEHRELTLEEA,
R_DSCL_ERR_HANDLE_NULL = /\Y KJLADRA 4 A NULL TT,
R_DSCL_ERR_INPUT_NULL = AARI 2 FLEFZFDFDT—E2~DHRA V2 A NULL TT,
R_DSCL_ERR_OUTPUT_NULL = HARY B F([ZZDHDT—2~DKRA 2 H NULL TT,
R_DSCL_ERR_STATE_NULL = 7 4 L2 OREIKREADRA > 2 A NULL T,
R_DSCL_ERR_COEFF_NULL = R¥7 L4 ~DKRA > 2 H NULL T,
R_DSCL_ERR_INVALID_STAGES= /A7 7y RRF—S#MN0 TY,
R_DSCL_ERR_INVALID_OPTIONS = handle ® options {E TIREHR— b SN TULVEWNE— FAEE
INTWET,
T = FHFH.

gh“:l

BA

IRINAIDYRITAIILERIE, DRE—KNA4 0Ty FRTE, F14 07y Rk, AAEEADOBERA
ROBATRIND2RIIR 4L EDEI a3 ERYET,

y(n) =b0xx(n)+blxx(n—1)+b2*xx(n—2)—al+xy(n—1) —a2*y(n—2)
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=L, yIZEAY LTI, x(n)IFAZY D TIL, y(n-1) & x(n-DIEFREFNR 1S 2T DR TE
ELEHAY O TILEAAT Y TIL, y(0-2)E x(N-DIEFFNFN2H T VSRS EITREL-EAY Y
TIWEADTFUTIL, b0, bl, P2IFT4—FKI7+T—FKE#H., FLTalé a2ld71— KNy Y EHT
ERR

GEBRHEREROLSICHEYET,

N—1
b0 + b1z71 4 p2772

H(z) =
() 1+alzl+a2z72

L. NBEART—FNRA 9Ty FRAT—OHTY . FEAT—UICE, HE DO, bl b2, al, a2 DE
Bh5tY rAHYET,

K 3312, IR/ 9Dy FEEE I RLET,

XKn] — AAH 2 TIL, YNN] HAS D TIL, b n)/akn] 7 1 L2 R, z1- BES A >

33 IR/AAH Ty K, EER
Bl /M R B E

BE#MIIEE /NI R TRESATWS =0, BENMAOHEITEET ILENHYET ., ROBEZERE
TEOBLELRHYET,
o RH—1)vy
o FA—nNTDnO—

A= Yo BAT—2DR5—1) 2577494 TIR_BQ_SCALE_A] I& Tr_dscl_filter_asm.inc] T
EEINTWET, HAZATVIZEZFTADHIC. BREPRT—IIZE>THIZD I FENFET,
RF—ILiE. REOMBEEY FIEFELLBRTNERY FEHA, I :

TANEBEHEA QA2 BRAT., Z4 LA QRUBATHIES., EHAY U TILORERRIZ
Q626 BHKIZHYET, RT—IEIZ12 2B/TET S ¢ T, EREROETH12EY FEYUE T, &
BRIBHEAT—FTIMEED 14 EY FDHFEERT ZEICKHT, BELREBREERITLET,

A=)V T 270 8DT T4 MEIZ14 T, 2F Y., BHIZE -T2, 20EHDEXZRETEZE
To TRTORBEN-L, )OEEARICHNIE, RT—1) T T770 3% 5IZEBTEEFT, CDES
. SA4T7S)EZBaA VNI ILTEIRERHY X,

A—n70—: COBHIF. BELFA—N\TO—REZEHICLTRE—FAZRBEILELIATOET, D
ik, —ENFRE/REFEZFALTEREIATVWET, 7Xa1LL—2I1E32Ey FLAMELV=H,
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A—NNT7O0—IEHELEFT., RERORBRERIZI6 Ey MITHEIhb-0. BELLEDbhET, 77—
JO—%2F%2ICEETE=0I121F. A ATF—42Z3EY FEFRY—ILEY VT IRERAHYET (X
I5EY k) ,

1
IRV Dy FEAROERBIZRLET,
#define NUM_TAPS_PER_BIQUAD o)
#define NUM_BIQUAD_STAGES ©))
r_dscl_iirbiquad_t myFilterHandle; // instantiate a handle for my use
vector_t my lnput; // See introduction section APl section
vector_t myOutput; // for a definition of the “vector_t”
data type

intlé_t myCoeffs[NUM_TAPS_PER_BIQUAD * NUM_BIQUAD_STAGES]
= {b0, b1, b2, al, a2,..};

intlé_t myDLine[NUM_TAPS_PER_BIQUAD * NUM_BIQUAD_STAGES];

intlé_t inputData[NUM_SAMPLES];

intlé_t outputData[NUM_SAMPLES];

intle_ t myl IRFlags;

intle_ t dynMemSize, staMemSize;

[ Set up the IIR filter biquads ----————---—- */
myFilterHandle.stages = NUM_BIQUAD_ STAGES;

/* Setup data format and options */
myFilterHandle.options = 0; // default

/* 111 It is important to setup the stages and the form before */
/* 111 calling function R_DSCL_IIRBiquad_StateSize 116116 () */
staMemSize = NUM_TAPS_PER_BIQUAD * NUM_BIQUAD_STAGES * sizeof(intl6_t);

dynMemSize = R_DSCL_IIRBiquad_StateSize_ il6il16(&myFilterHandle);
if (staMemSize >= dynMemSize)
{
myFilterHandle.state = (void *)myDLine; // probably more common
}
else
{
myFilterHandle.state = malloc((size_t) dynMemSize); //malloc expects size_t
by

/* Initialize the coefficients and internal state */
myFilterHandle.coefs = (void *)myCoeffs;

mylIRFlags = R_DSCL_I1IRBiquad_Init_i16il6(&myFilterHandle);

[F e Set up the input/output ----—-—-—-—————- */
myInput.n = NUM_SAMPLES;

mylnput.data = (void *)inputData;

myOutput.data = (void *)outputData;

/e ———————— Wait for input data ----————--———————- */
[ e —————— Main library function call --—————-—————- */
mylIRFlags = R_DSCL_I1IRBiquad_il6il6(&myFilterHandle, &mylnput, &myOutput);
[F e Output data are now ready ------——-——————- */

/* Note: At this point myOutput.n holds the number of output samples generated
by

* the library, where the data are written to the array pointed to by
myOutput.data.

*
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nEIO—

LEDFIE. TRTOTANEH U TLELRLZFRITLTEY ., COBEFANNY I 7EHANY T 7
NIRTODT—EZRMNT IDITHR LB A XZHEL>TLWIRENHYET ., 5 THWNMEEIF. AAOTY
TIVEREBINT A L2 T ERENHYET, WEBIO—ER7—) T IT70 3 %K 3-41TRLET

MIR_BQ SCALE_A] DHFE
SA4TSYDaviiAIL

v

R_DSCL_IIRBiquad_statesize i16i16 ()
DU L

R_DSCL_ IIRBiquad _Init_i16i16 ()
DFEUH L

NEBS ZHHTILES,
AARS 5,
HARSA V2 DENY ST

'

R_DSCL_ IIRBiquad _i16i16 ()

DEUH L
¢ (RYAY-4
HOTILFIVIRET?
=4 A
v
®T

3-4 ANEOO—

HR

BIESAVORSE, ART—RRT—SHICK 2 TRFVET, F0EH. TONRSA—42I1F
R_DSCL_lIRBiquad_StateSize_i16i16 (B FUH T RIICERET 2DELHY £9,
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38 HIBIRT—ABEAKDESE

BEBIAINEA—RILDTRTON)IT—2a v TEASNS T 4 L2 /2 FJL r_dscl_iirsinglepole_t @
EEEIXDELBYTT,

typedef struct

{

void * coefs; // pointer to filter coefficient

void * state; //pointer to filter’s internal state (delay
line)

uintl6é t options; // options that specify rounding, saturation,

or other behaviors
} r_dscl _iirsinglepole t;
TFT—ABEERDZ A UN—IZTDWTUTFIZHBALET,

coefs= T4 —RKNY IRy TORBADKRAE (ARERLT—L2ETHILENHYET) . FE
Fai—YnNEELFET,

state= T4 — KRNV IRy TOKREADKRS V2, KEEH—RILHAEELET,

options= Ev by TENFENSA=4FEA T ar, FHATEELZE—FOBMEIL. TRADHOHYR—
bl #SBLTLEEELY,
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3.9 HiBIR 74JL% API

CHDH—RIIE, T4—KNnNvH Ry THN1IDDIR (EEA V/INILARE) J4ILETHIEEBI 1)L
BERELFET, RRTA 2EFE2A=T14 T,

i =

intlé_t R DSCL_IIRSinglePole i16i16 ( const r_dscl _iirsinglepole t * handle,
const vector_t * input, vector_t * output)

NTHA—43
handle r_dscl_iirsinglepole_t T— 2 BiEERD A VR Z U AADRA U,
input ADT—2 D vector_t T—R2EERDA VRAEZVAANDRA VA, ZOBEHKIE. 1 0R4

VALEBOANT—ELERELEEA,

input—n B#N0ET ZARNY U TLE. COER. BREFTHTHIICRES 2RENHY F
—d—O

input—data ARNT—BNYITFADRA 5, CORAEE, BREFVHTEIICHRES SREND
YEY,

output HAT—2 D vector_t T—ARBERDA VDRI VAADKRA 2, ZOBEHIE. 10X
AOREEBROBAT—IOMAEZERLET,

output—n  BFEABLERTEIHAY U TILE, COEFBEBIZE>TEETAFTFAET,

output—data HAT—RINY T 7ADKRA2E, CORA VA, BREFUCHETANERET 2LELH
VET, HAT 2N\ y 77 IEERICL>TEERAEFNFE T,

RY1E

R_DSCL_STATUS OK= XF7—4 R OK, RREEIEELTLEEA,

R_DSCL_ERR_HANDLE_NULL = /\Y KJLADRA A A NULL TY,

R_DSCL_ERR_INPUT_NULL = AARV A FLEZFDHDT—E~DKRA VA A NULL TT,

R_DSCL_ERR_OUTPUT_NULL = HARI A F([EZDHDT—R2~DRA > A H NULL TT,

R_DSCL_ERR_INVALID_OPTIONS = handle @ options flE CHREHYR— SN TLWEWNE— KANEE
INTWET,

T = FHEH

CE] Coh—RVICEOHEEKEHY FLA, REREZ 0 ICHHLT H50EF1—FDEETT.

BY
A—/SRENAIRADEIBIR 74 )L32 %, ThEThE 3-5¢K 3-6I12RLET,

X %@—v@ I—» Y

71

ghﬂ;

O<a<1, alFEOO—/RXRT LR
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3-5 O—/SREE IR

Xy + I* Y

Z—l

3-6 /N /SRHEIE IR
BiBO—/R IR 74 LR IZIEROEEEHIAHY 7.
H(z) =

a
1-(1-a)z~1

2L, alXEICET, Z4 LB HERELEFT, afN 1.0 THNIE., T4 ILFIEANEBEZEEET
[ELET, a0 ICAM>TREADT D E. BRERSOBEARECLYET, BEBO—/XX T ILEAD
HAZ, ROKLSIZHETEET,

Yn= yn—l(]- - a) +x,a
E{bS

Yn= Yn-1+ (X — Yn-1)a
=L, xn[FASIES. \wlET74ILEHATY,
BN IR T A LA EROIGEBR TRETEET,
H(z) =

a
1+(a+1)z1

=1L, SONAIRRT 4 LE K, aDO0CEHDLKEFAFRMNEARERBRTRIERT AESICHYET, 710
BDDHEEFEZEL DT TVr—2arTREFLLHBEW =D, ELOEBNA /IR T4 LA (X, BiEOo—
IRATAINEDHEAEANEENORHETEILIZE>TEREINATVET, TOH. N /ABAIZY
VINBESERYET,

y’n: Xn — Yn

=L, Xn[FAHEE. WwIFERDODESIZHESNE-O—NRZA T4 ILEHA, FLTYlINA/RRT 1)L
AEATY,

E /MR B

ERIEIEENMNATEESATVNSH, BENMRAOBEICIETILESAHYFT. ROMEZERE
TERLENHYET,

o Ry —1vyg
o FA—nNTDnO—
A= Yoy HBAT—2DRT—1) 2577594 TIR_SP_SCALE_A] I% Tr_dscl_filter_asm.inc] T
EEINTWET, HAZAFTVIZEZFTADHIC. BREPRT—IIIZE>THIZD I FENFET,
RT—ILiE. REOMEEEY FIEFELLBRTNERY FEH A, I :
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TANAEHEA QAR T., Z4ILEANN QRUBATHIES., FEHAY U TILOERBRRZ
Q626 BKICHYET, RT—ILEIZ12 2B/ET ST, ERERORETH12EY FEYUE T, &
BHLGHEAT— FTIIMEED 14 EY FOHEERT ZEIZKHT, BDELEBRERITLET,

A=YV IT7H3DFTIAIMEIFZLIS TS, COEZERELEBEE. SATSUEHFaAVSIL
TELENHY FT,

A—noa—: COBHBE. BELA—NTO—REZBHICLTRE—FARELINATVWET, D
BHE. RE/ZEFEEZFALTEEIATVET, 7¥212LL—2IE3REY hLHEWSH, £—/NT
O—AHELET, REROREBBRITI6EY MEBRINDI=H. BRELEDODWET, £—/1\T70—%
RLIZEBT B-OIZIE. AADT—E2%1EY FEHFRT—ILEYIVTEIREAHYET (HKI5EY
k) o
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Bl
EBED 16 £y FEAENMAANS L CHAT—F TOEE IR BROERBIZUTISRLET,

r_dscl_iirsinglepole_t myFilterHandle;

vector_t mylnput; // See introduction section describing the APl document
vector_t myOutput; // for a definition of the *“vector_t” data type.
intle_t inputData[NUM_SAMPLES];

intle_t outputData[NUM_SAMPLES];

intle_t myl IRFlags;

intle_t mystate;

intle_t mycoeff;

[F—m Set up the single-pole 1IR filter - ——————————- */
mystate = 0; // initialize state

mycoeff = (intl6_t) (-0.15 * OX7FFF);

myFilterHandle.coefs = &mycoeff;

myFilterHandle_state = &mystate;

myFilterHandle_options = R _DSCL_ROUNDING_TRUNC;

[ Set up the input/output -----—-—-—-"-—-————— */
mylnput.n = NUM_SAMPLES;

mylnput.data = (void *)inputData;

myOutput.data = (void *)outputData;

[ - Wait for input data ----——————--—————-— */
[ - Main library function call ---—————-—-———— */

mylIRFlags = R_DSCL_I1IRSinglePole_i16i16(&myFilterHandle, &mylnput,
&myOutput);

[ - Output data are now ready ------—--—-—————- */
/* Note: At this point myOutput.n holds the number of output samples generated
by

* the library, where the data are written to the array pointed to by
myOutput.data.
*
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nEIO—

LEDFIE. TRTOTANEH U TLELRLZFRITLTEY ., COBEFANNY I 7EHANY T 7
NIRTODT—EZRMNT IDITHR LB A XZHEL>TLWIRENHYET ., 5 THWNMEEIF. AAOTY
TLEMEN T LT EIRERHYFET, WEBEIO—ERT—Y G772 %K 3-7TITRLET,

MIR_SP_SCALE_A] DHFE

4
SA4TZ)DaAvNA)L

A

ML

\ 4

MBS HH D TILES,

A

ARRAL 5,
HARA EDENY ST

v

R_DSCL_ lIRSinglePole _i16i16 ()

DEFUH: L
!

BTN FIIIRET?
(=g

y

®T

3-7 WMEIO—

il BR
o REOKESELORBTHINELY FHA,

(AIAY-4
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4. CS+, e%studio TOHY U FILT—H AR—R

41 DSCS4735Y)
TEDAVIIL—KIF7AINESATSYIT7AILDBRESATOHET,

ZDSATS) EHEATHERATIEESIE. T 4-1ISRENTWVWB3 T 7AILEALA2IIL—KLT, & 4-2
D @ANNAZFToavIic/iET ) SATSUIT7AILEY I LTLEEL,

R 4-1DSCSATZVDAVIIL—FKIT7AIL
4735 BEEE A9V —FI7741L%
DSC 3473 TORI - TN ERE Ir_dscl_filters.h]

& 4-2DSC54T35Y)

SA4TSV4 AVRAMSFTay
Cpu
libR_dscl_filter_rI78_S3.lib RL78/G14, RL78/G23
libR_dscl_filter rl78_S2_NOMDA.lib RL78/G15

NLDITF7AIINEFERTBEINC, O—HILDA VI IL—FRFEEIESA4TS)VTa4 LY MJICaAE—-LT
{f2Ey,

include directory — r_dscl_filters._h, r_dscl_types.h, r_stdint.h

library libR_dscl_filter_ri178_S3.lib (RL78/G14,RL78/G23)
libR_dscl filter r178_S2 NOMDA.lib (RL78/G15)

5 I
IREBI4IWNA2EZFEALE-TOYSLDOBFIT, CS+ estudio TSA TS 28T HAEERLET,
[V—RTOY5L4]
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#include <stdlib.h>
#include "sample_dscl_iirsinglepole._h"

/*****************************************************************************
*

Macro definitions

R S S S R S e R R R R R R S R S S R R R S S R R R R R R R S R R R R R R R R R S R R R R R R R R R e e R R e R R R e R e R e e e e e e e e e e
#define INPUT_N (10)

/*****************************************************************************
*

Typedef definitions

B S b o o R R R R A e e o R S S O O R A S e o S o R R R e e S e S R R R R TR S e e
/

static intl6_t sp buff outl6[INPUT_N];

/*****************************************************************************
*

Exported global variables (to be accessed by other files)

KA A A A A A A A A AR A A A A A A A A A A A A A A A A A A AA A AA A A AA LA AAAAAA A AAXAAAAAAAAAAAAAAAAAAAAAAAA A KKK

/

/*****************************************************************************
Private global variables and functions

/

static const intl6_t sp_buff_in[INPUT_N] =
{(int16_t)(1.0000000000000000 *OX7FFF)
,(Int16_t)(0.0710197609601031 *Ox7FFF)
,(int16_t)(0.5590169943749470 *0x7FFF)
,(int16_1)(0.4484011233337100 *0x7FFF)

, (Int16_t) ((-0.2500000000000000)*0x7FFF)

, (Int16_t)(0.5000000000000000 *Ox7FFF)
,(int16_t)((-0.5590169943749470)*0x7FFF)

, (Int16_t)((-0.1393841289587630)*0x7FFF)

, (Int16_t) ((-0.2500000000000000)*0x7FFF)

, (Int16_t) ((-0.8800367553350520) *0x7FFF)

/*****************************************************************************
*

* Function Name: sample_dscl_iirsinglepole

* Description : Sample code to demonstrate single-pole 1IR filter

* Arguments > none

*

Return Value : r_dsp status t Function status code

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AL A A A AAA LA AAAAAAAAAAAAAAAAAAAA AR AAA AR AA KA Ahhh

/

intlé_t sample_dscl _iirsinglepole (void)

{

intle_t result;
vector_t input;
vector_t * input_ptr;
vector_t output;
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vector_t * output_ptr;

intl6é_t state;
intlé_t coeff;

o T */
/* Single-pole I1IR filter */
o T */
r_dscl_iirsinglepole_t sp_handle;
r_dscl_iirsinglepole_t * sp_handle_ptr;
[ */
/* Single-pole I1IR filter */
[ */
state = 0;
coeff = (intl6_t) ((-0.15) * OxX7FFF);

sp_handle.options R_DSCL_ROUNDING_TRUNC;

sp_handle.coefs = &coeff;
sp_handle.state = &state;
sp_handle_ptr = &sp_handle;
input.n = INPUT_N;

input.data= (void*)(&sp_buff_in[0]);
input_ptr = &input;

output_ptr = &output;
output.data = (void *)sp_buff_outl6;
result = R_DSCL_IIRSinglePole_i16i116
(sp_handle_ptr, input_ptr,output ptr);

return (result);
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[CS+TT4A TS %IEET BH%]

JaY Y Y —A=—a—T[CC-RLI®D[Property] (FR/8T 1) ZZ#IRLET, [Property] (FE/X
T4) B4 705Ky X T, [Frequently Used Options (for Link)] (&K AT 24 T3> (Yvy))
2 J#ZBIRL. TUsinglibraries] (Z47ZUDERA) T34 T35 #EEL. [Additional library
paths] (EBMDZA4 TZYV/IRR) TIATFVNREZEELFET,

FORF - %
4, CC-RL O70MT1 a » -+
~ ERF-E-F
ElLF-E—f Diefault Build
FATOEIL E-ROFONT AR LTEETS (AR
v GPU
CPUIPOIEE RL78-587 7 (-cpu=53)
EANEE (CMACHMAGHU S % 5B 93 [AlAF4
v Whed LOERIRR
WA 7r4 LR FTREO—FET 2= 2p )
A02-U7p LA REREE N 95 [AAF
PR 7P A 2L %BuildModeMame$
v REFF AN
ik L)L BATEMRE LTI T a8 ER L)
> ABEI@A A= AR EDA A KAl1]
> VAT ALAL—R A LAT LA AT
> EERTIO EFE7R0]
v KA IIATEATN)
> EIOA A= 4R DA - F- KA 2]
> VAT LA ANL—E A LAT LA A ]
> EERTIO EFETH0 ]
~ RS54 T3 - 27011
lib¥libR_dscl_filter r178 52316
W2 FBuildMade Hame!
BHh w2 ¥ProjectMame¥.abs
v REFFITANETA)
~FH e L EEN T (3
B By X IR e LTS EhO—-3 5517 Fv - FOrm=Stype)
Eraleny ) ¥BuildModeName¥
o e gl %ProjectMameX.mot
> HEEN P SEIEN P00
> IF-Hh

> BEAU-T
Ve
BRI TI) 27l
ERFD A3 I EEE L,
Hink J9 B @-UBrary A o3 (A5 Lad.
ELARDT =AML TOFES,

\ISEF Ty | AN AT PN AT [ SMSPRE N ATy D ATy (AT NFT Ay (IRESAIS TR —h A L (oA Dr A INERA TS [ 5

41 SA4TS5YDIEE (CSH)
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[e?studio TS5 4 T3 ZHET 5HiE]

(A2 FPNAZa—T[TANTA(PNEERTONT 4 DI 4 VRO EREET, [FTANT 1]
D42 REDT, [CIC++ EILKR] = BREIZERLET, [V—ILEKRE]Z TD[Linker] =[AN]EERL.
) 93505 —2T)T7A4I, ATz O k- T7A40, BLKUFA TS 774 IL(-input/-
library/-binary)] T34 75 VIR ZERELET,

| & 70/(F1: R_DSCL_Filter_RL78G23_e2studio_CCRL O b e

| 240820 =E L=l =
» UU-2
v G+ ELE
| JS0OM Compilation Datab
| AR
| Y-NFIA Y- IT15-
| PlLFEs
| e
BE
SIE

~ 1% SMS Assembler ==
& v-2
& ATuTor
& 1-7-
wv B Common
& cPu U253 3U0T-5T N 774, ATIZI b T4 BEUFATFY=T71 b (-input/-library/-binary) & & =
& 72 _ :
& z0it
R ~ 183 Compiler
» O/C++ —FF "
Renesas QF A @ ;;;5—!1

éﬁgr_\ 17490-5 & TSI
- B B
FOYLI b F-F o g
FOUTIREE & ana-f
| =AsEE & ok
i & MISRA-C JL- )L E
| & 1-7-
~ ) Assembler
v (B Y-
@& =2
& AT
& BEh
2 20k
& 1-7-
v 1§ Linker YURIVES (-define) & o
¥i-3%i
EuE
& URk
& Bk
& wovay
& FIMA
v (8 B
=
(8 =0ft
& 1-17-
~v B Library Generator
g
62 FEICYAR
& 1-1-
w ) Converter

@ Frtl)

=)
(2]
=
o

Il % M

(8
N
i

3 (-library)

v

42 4TS DIE (e?studio)
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42 JY—RADEH

421 A—FHARXERZVIHAX
& 4-3RL78/G14, RL78/G23, RL78/G24 IR B8 7 4 LA DSC 51 75 Y

No.[#i—%IL  [A—%I AdAR (B T7Yay | a—F | &#a—F | 2599 | &6hR4y)

A7y 547 F4X| $4X F4Z F4X
[oyte] | [oyte] [byte] [byte]

| 1|74L5%— |RBFR i16i16 R_DSCL_FIR_StateSize_i16i16 - 13 13 4 4

| 2 | R_DSCL_FIR_Init i16i16 - 11 111 8 8

| 3] R_DSCL_FIR_i16i16 ¢ interface 189 477 4 26

| 4| R_DSCL_FIR_i16i16 nr 137 20

5] R_DSCL_FIR_i16i16 T 151 22

| 6] IRRLI Tk [i16i16 R_DSCL lIRBiquad_StateSize i16i16 |- 8 8 2 4

| 7] R_DSCL_lIRBiguad_Init_i16i16 - 109 109 12 4

| 8 | R_DSCL lIRBiguad_i16i16 ¢ interface 174 635 4 34

19| R_DSCL lIRBiguad_i16i16 nr 222 28

110] R_DSCL_lIRBiguad_i16i16 r 239 30

111 IR i16i16 R_DSCL_lIRSinglePole_i16i16 ¢ interface 173 488 6 32

112 R_DSCL _lIRSinglePole_i16i16 nr 143 2

13 R_DSCL_IIRSinglePole i16i16 r 172 26

[;¥] nr=R_DSCL_ROUNDING TRUNC (Ff=(¥AF>ar#iL)
r=R_DSCL_ROUNDING_NEAREST

& 4-4RL78/G15 EDSC 547351

No.|h—#IL  |h—%IL AHARR |B% A7Fvay | a—F | &fta—F | R4y | 26kREYY

AFIY (44T #4X #4ZX #4ZX #4X

[byte] [byte] [byte] [byte]
| 1 |740%— [RAFR i16i16 R_DSCL_FIR_StateSize_i16i16 - 2 2 4 4
| 2| R_DSCL_FIR_Init_i16i16 - 34 34 6 6
| 3| R_DSCL_FIR_i16i16 c interface 27 351 4 48
| 4] R_DSCL_FIR_i16i16 nr 154 42
15| R_DSCL_FIR_il6il6 r 170 44
| 6| IRNAY Ty K |iL6il6 R_DSCL_IIRBiquad_StateSize_i16i16 - 5 5 4 4
| 7] R_DSCL_IIRBiquad_Init_i16i16 - 65 65 10 4
| 8 | R_DSCL_IIRBiquad_i16i16 ¢ interface 46 664 8 62
19| R_DSCL_IIRBiquad_i16i16 nr 293 50
110 R DSCL_lIRBiquad_i16i16 r 325 54
111 | BBIR i16i16 R_DSCL IIRSinglePole_i16i16 ¢ interface 110 445 10 54
112 | R DSCL_IIRSinglePole_i16i16 nr 153 40
13 R_DSCL_IIRSinglePole_i16i16 r 182 44
[(¥] nr=R_DSCL _ROUNDING TRUNC (FtIEA T aviL)
r= R_DSCL_ROUNDING_NEAREST
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422 A EHEE
3% 4-5RL78/G14, RL78/G23, RL78/G24 IR it 7 4 LA A DSC 514 735 Y)
No. T4ILE— HoIL | 4T | #F7ay | 450 cycle] ®RAIT— FHIS—
1 SLAFIR 200 64 nr 93,322 3.03E-05 1.58E-05
2 200 64 r 93,631 1.53E-05 8.43E-06
3 O—s%2 200 1 nr 8,600 3.02E-04 2.20E-04
4 BEIIR 200 1 r 8,598 4.44E-05 1.99E-05
5 - o 200 1 nr 9,911 4.20E-05 1.86E-05
N INR
6 200 1 r 9,909 4.24E-05 1.48E-05
7 HRAAH T K 200 4 nr 101,218 5.32E-04 4.00E-04
8 200 4 r 102,315 1.66E-04 4.82E-05
[;¥] nr=R_DSCL_ROUNDING TRUNC (Ff=(¥AF>ar#iL)
r= R_DSCL_ROUNDING_NEAREST
RAIS—(X, BELLLHFELDSP A TS VIZKEBEERRLDBRENDRKEEZRLIZLD
TY
EHIS—IE, RHELLDEBFMBEDSP A TS VICKDBEERRELDBREDTEYEEZRLIZDLD
TY
= 4-6 RL78/GI5 HDSC 5147351
No. T4ILE— oI | &awT | T3y | H14 9 L [cyclel BRAIT— FHT5—
1 FAFIR 168 64 nr 18,808,000 3.03E-05 1.58E-05
2 ’ 168 64 r 18,812,000 1.53E-05 8.43E-06
3 0—/$% 192 1 nr 547,200 3.02E-04 2.20E-04
4 HBEIIR 192 1 r 572,800 4. 44E-05 1.99E-05
S A 192 T [ 558,400  4.20E-05 1.86E-05
ININR
6 192 1 r 585,600 4.24E-05 1.48E-05
7 . R 132 4 nr 1,025,600 5.32E-04 4.00E-04
HRALH Ty R
8 132 4 r 1,049,600 1.66E-04 4.82E-05
[;¥] nr=R_DSCL_ROUNDING TRUNC (Ff=(¥AF>ar#iL)

r= R_DSCL_ROUNDING_NEAREST
RAIS—(X, BELLGLHFMBEDSP SA TS VICLDBEERRLEDRENDRKEEZRLIZLD

<

FHIS—F, BELLGDIMFELDSP SATSVICLHEERREDBREDTHEEZTRLI-LD

¥
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5. IAR Embedded Workbench TOH > FI)ILT)—H AR—R

51 DSC347351)
TEDAVIIL—KIF7AINESATSYIT7AILDBRESATOHET,

ZDSA TS ZHEATHERATIEEIX. R S-1ISRENTWBART7AILEAL2YIL—KLT, & 52
D @ANNAZFToavIic/iET ) SATSUIT7AILEY I LTLEEL,

R 51DSCSATZVDAVIIL—FKIT7AIL
473 BEEE A9V —FI7741L%
DSC 5S4 75 TORI - T LB EEE I'r_dscl_filters.h]

& 52DSC 54735

SA4TSV4 AVRAZF T3y
Cpu
libR_dscl_filter_rI78_S3.a RL78/G23
libR_dscl_filter rl78 S2_NOMDA.a RL78/G15

NLDITF7AIINEFERTBEINC, O—HILDA VI IL—FRFEEIESA4TS)VTa4 LY MJICaAE—-LT
{f2Ey,

include directory r_dscl_filters_h, r_dscl_types._h, r_stdint._h

library libR_dscl_filter_rl178_S3.a (RL78/G23)
1ibR_dscl_filter_rl178_S2 NOMDA.a (RL78/G15)

{5 AR HI
IREEBI(IIA2ZEFERALETOSSLOMFIT,. IAR Embedded Workbench TS5 4 75 ) 289 5 A%
#RLET,

[V—2 7055 4]
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#include <stdlib.h>
#include "sample_dscl_iirsinglepole._h"

/*****************************************************************************
*

Macro definitions

R S S S R S e R R R R R R S R S S R R R S S R R R R R R R S R R R R R R R R R S R R R R R R R R R e e R R e R R R e R e R e e e e e e e e e e
#define INPUT_N (10)

/*****************************************************************************
*

Typedef definitions

B S b o o R R R R A e e o R S S O O R A S e o S o R R R e e S e S R R R R TR S e e
/

static intl6_t sp buff outl6[INPUT_N];

/*****************************************************************************
*

Exported global variables (to be accessed by other files)

KA A A A A A A A A AR A A A A A A A A A A A A A A A A A A AA A AA A A AA LA AAAAAA A AAXAAAAAAAAAAAAAAAAAAAAAAAA A KKK

/

/*****************************************************************************
Private global variables and functions

/

static const intl6_t sp_buff_in[INPUT_N] =
{(int16_t)(1.0000000000000000 *OX7FFF)
,(Int16_t)(0.0710197609601031 *Ox7FFF)
,(int16_t)(0.5590169943749470 *0x7FFF)
,(int16_1)(0.4484011233337100 *0x7FFF)

, (Int16_t) ((-0.2500000000000000)*0x7FFF)

, (Int16_t)(0.5000000000000000 *Ox7FFF)
,(int16_t)((-0.5590169943749470)*0x7FFF)

, (Int16_t)((-0.1393841289587630)*0x7FFF)

, (Int16_t) ((-0.2500000000000000)*0x7FFF)

, (Int16_t) ((-0.8800367553350520) *0x7FFF)

/*****************************************************************************
*

* Function Name: sample_dscl_iirsinglepole

* Description : Sample code to demonstrate single-pole 1IR filter

* Arguments > none

*

Return Value : r_dsp status t Function status code

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AL A A A AAA LA AAAAAAAAAAAAAAAAAAAA AR AAA AR AA KA Ahhh

/

intlé_t sample_dscl _iirsinglepole (void)

{

intle_t result;
vector_t input;
vector_t * input_ptr;
vector_t output;
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vector_t * output_ptr;

intl6é_t state;
intlé_t coeff;

o T */
/* Single-pole I1IR filter */
o T */
r_dscl_iirsinglepole_t sp_handle;
r_dscl_iirsinglepole_t * sp_handle_ptr;
[ */
/* Single-pole I1IR filter */
[ */
state = 0;
coeff = (intl6_t) ((-0.15) * OxX7FFF);

sp_handle.options R_DSCL_ROUNDING_TRUNC;

sp_handle.coefs = &coeff;
sp_handle.state = &state;
sp_handle_ptr = &sp_handle;
input.n = INPUT_N;

input.data= (void*)(&sp_buff_in[0]);
input_ptr = &input;

output_ptr = &output;
output.data = (void *)sp_buff_outl6;
result = R_DSCL_IIRSinglePole_i16i116
(sp_handle_ptr, input_ptr,output ptr);

return (result);
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[IAR Embedded Workbench T34 735 1) #i8E 3 5 Ai%]

[T—OAR=Z|TTAC Y FOAF T2 avEBRL [/ —F 702z MDA Toav) D14 F
VEREET, [/—F TASII M DX T a vV U ROT, [BIEBF] — [UUh1EBRL[S
4TSV TEBIRLET, [BMS4TSY[TSATSVERELET,

A7

J—F"R_DSCL Filter RLT3G23 |AR"DA F2ay

—fFA g
ER0IRER
CC++T84 3
TS
Output Converter
HARLEILE

(af 1B LS W
Tl
COM Port
E1l
E2
E20
E2 Lite / E2 On-board
EZ-CLEE
EZ-CUBE2
LEy-R
TK

X
THRTSERE

YAk #define B Frof¥L  IVI-F amAFvay

o 31731 AN sl FEICVAR 7

@ 55591 L51T5UER (A)
@ C-SPYT (v FE S0 D
Oy IrLESAs
BINSA T3 (L:(1TIE1E)
EPROJ_DIR$¥src¥lib¥libR_dscl_filter rl78 S3.a

O F7aN b0 FOIS LI FIET-(54 FF3 (Q)
Ty E
TRzl LN

__iar_program_start

54 751 DIEE (IAR Embedded Workbench)

ok 2
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52 YY—RDEH
521 A—RHYARXERFYIHA4RX
% 5-3RL78/G14, RL78/G23, RL78/G24 IR 187 4 JLAFHDSC 51475 1)
No[h—FJ  |A—xL AEARR |BR FT9ay | a—F | Gata—F | REv7 | 2BRED
ATF3IY 47 PR H4 X $4 X PR
[byte] [byte] [byte] [byte]
[1[7+40%— [AAFR i16i16 R_DSCL_FIR_StateSize_i16i16 2 2 4 4
[ 2] R_DSCL_FIR_lnit_i16i16 - 92 92 16 16
[ 3] R_DSCL_FIR_i16i16 ¢ interface 159 449 8 36
[ 4] R_DSCL_FIR_i16i16 nr 138 26
[ 5] R_DSCL_FIR_i16i16 r 152 28
[ 6] IRINA 9Ty K [i16i16 R_DSCL_IIRBiquad_StateSize_i16i16 5 5 4 4
[ 7] R_DSCL_IIRBiguad_Init_i16i16 126 126 12 12
| 8 | R_DSCL_lIRBiguad_i16i16 ¢ interface 155 618 8 46
[ 9] R_DSCL_IIRBiguad_i16i16 nr 223 34
1 10| R_DSCL_IIRBiquad_i16i16 r 240 38
| 11 | HBIR 116i16 R_DSCL_lIRSinglePole_i16i16 ¢ interface 143 466 8 40
[12] R_DSCL_IIRSinglePole_i16i16 nr 147 28
13 R_DSCL_IIRSinglePole_i16i16 r 176 32
[;¥] nr=R_DSCL_ROUNDING TRUNC (Ff=(dAF>ar#iL)
r= R_DSCL_ROUNDING_NEAREST
& 5-4RL78/G15 ADSC 54735
No.[hi—%b  [A—%l AdARR (B ¥7vay [ a-F| &fa-F | 23v) | &k24v)
h7dy o |547 H42 H4 X #4142 #4142
bye] | [yl | [oye] Ibyte]
| 17405 — |RRFR i16i16 R_DSCL_FIR_StateSize i16i16 2 2 2 2
| 2 | R_DSCL_FIR_Init_i16i16 - 45 45 8 8
1 3] R_DSCL_FIR_i16i16 ¢ interface 44 366 4 48
1 4| R_DSCL_FIR_i16i16 nr 153 42
1 5 R_DSCL_FIR_i16i16 r 169 44
1 6| IRNA YTk |iL6ile R_DSCL _IIRBiquad_StateSize i16i16 5 5 4 4
| 7] R_DSCL IIRBiquad_Init i16i16 126 126 12 12
| 8| R_DSCL IIRBiquad_i16i16 ¢ interface 64 672 4 58
1 9] R_DSCL _IRBiquad_i16i16 nr 288 50
110 R_DSCL _IIRBiquad_i16i16 r 320 54
111 BEHIR i16i16 R_DSCL_IIRSinglePole_i16i16 ¢ interface 143 474 4 48
112 R_DSCL IIRSinglePole i16i16 nr 151 40
13 R_DSCL IIRSinglePole i16i16 r 180 44
[;£] nr=R_DSCL_ROUNDING_TRUNC (Ffzld#4 T 3 i)

r= R_DSCL_ROUNDING_NEAREST
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522 YA UIERE

% 5-5RL78/G14, RL78/G23, RL78/G24 IR Bt 7 4 LA DSC 54 75 1)

No. T4LE— FUTN | BvT | £TVay [ H4 9 eycle] [ &FRIF— THIS—
Py 200 64 e 351,491 3.03E-05 1.58E-05
2 ! 200 64 r 316,253 1.53E-05 8.43E-06
3 0—/$% 200 1 nr 7,945 3.02E-04 2.20E-04
4 451 R 200 1 r 9,259 4.44E-05 1.99E-05
5 - N SR 200 1 nr 7,947 4.20E-05 1.86E-05
6 200 1 r 9,261 4.24E-05 1.48E-05
7 . . 1000 4 370,532 5.32E-04 4.00E-04

R 5Ty R m
8 1000 4 r 374,952 1.66E-04 4.82E-05
[53] nr=R _DSCL_ROUNDING TRUNC (Ft=lgA 7L a>%iL)

r= R_DSCL_ROUNDING_NEAREST

BRIZ—F, BELLGIYFELDSP M1 TS VICL D EERRLEDBREDFKEEZRLI-DD

T9

THIS—(F, HELLIYUFBEEDSP A TS VIZKEPBFBEHRELDREDTYEZRLEZDD

T9

= 5-6 RL78/G15 ADSC 54 735V
No. J4ILE— YOI | 4T | #7vay [ $190leycle]l | ERIF— THIS—
1 SEFIR 131 64 nr 1,458,811 3.03E-05 1.58E-05
2 | 131 64 r 1,460,198 1.53E-05 8.43E-06
3 0z 128 1 nr 43,818 3.02E-04 2.20E-04
2 {umlR 128 1 r 45277 4,44E-05 1.99E-05
5 . R 128 1 nr 64,035 4,20E-05 1.86E-05
6 128 1 r 65,445 4.24E-05 1.48E-05
7 ‘ . 84 4 289,736 5.32E-04 4.00E-04
RIS4 57y m
8 84 4 r 296,654 1.66E-04 4,82E-05
[;¥] nr=R_DSCL_ROUNDING TRUNC (Ff=(dAF>ar#iL)

r= R_DSCL_ROUNDING_NEAREST

RARIS—(I. BELLGLHFMBEDSP SA TS VICLDBEERRLEDRENDRKEEZRLIZLD
T

EHIS—IE, BELLDIHPFELDSP SA TS VICKIBEERRLDREDEHEETRLIZLD
<7
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6. e2studio TLLVM a2/ SEREBDOY Y TILT—HY AR—X

6.1 DSCS47351)
TEDAVIIL—KIF7AINESATSYIT7AILDBRESATOHET,

ZDSATS) EHEATHERATIESIX. R 6-1ISREINTWVWBIT7AILEAL2YIL—KLT. & 6-2
D @ANNAZFToavIic/iET ) SATSUIT7AILEY I LTLEEL,

R 6-1DSCSATZVDAVIIL—FKIT7AIL
473 BEEE A9 NL—FKI774IL%
DSC 3473 TORI - TN ERE Ir_dscl_filters.h]

& 6-2DSC54T35Y)

SA4TSV4 aAVRAZF T3y
Cpu
libR_dscl_filter_rI78_S3.a RL78/G23
libR_dscl_filter rl78_S2_NOMDA.a RL78/G15

NEDIT7AIILEFERTHEIC. A—HILDA VI IIL—FFERIESA TS T4 LY FJIZOE—LT
CFEELY,

include directory — r_dscl_filters._.h, r_dscl_types.h, r_stdint.h

library libR_dscl_filter_rl178_S3.a (RL78/G23)
libR_dscl_filter_r178_S2 NOMDA.a (RL78/G15)

2Kl
IRBMET (L2 EEALETAT S LOBIT, estudio TS5 TS5 EET 2HEERLET,

[V—2F055 4]

RO1AN16651J0207 Rev.2.07 Page 42 of 69
Aug.26,26 RENESAS



RL78 77 31) RL7S BT A IIEBaY M O—554T735) - T4J)LA

#include <stdlib.h>
#include "sample_dscl_iirsinglepole._h"

/*****************************************************************************
*

Macro definitions

R S S S R S e R R R R R R S R S S R R R S S R R R R R R R S R R R R R R R R R S R R R R R R R R R e e R R e R R R e R e R e e e e e e e e e e
#define INPUT_N (10)

/*****************************************************************************
*

Typedef definitions

B S b o o R R R R A e e o R S S O O R A S e o S o R R R e e S e S R R R R TR S e e
/

static intl6_t sp buff outl6[INPUT_N];

/*****************************************************************************
*

Exported global variables (to be accessed by other files)

KA A A A A A A A A AR A A A A A A A A A A A A A A A A A A AA A AA A A AA LA AAAAAA A AAXAAAAAAAAAAAAAAAAAAAAAAAA A KKK

/

/*****************************************************************************
Private global variables and functions

/

static const intl6_t sp_buff_in[INPUT_N] =
{(int16_t)(1.0000000000000000 *OX7FFF)
,(Int16_t)(0.0710197609601031 *Ox7FFF)
,(int16_t)(0.5590169943749470 *0x7FFF)
,(int16_1)(0.4484011233337100 *0x7FFF)

, (Int16_t) ((-0.2500000000000000)*0x7FFF)

, (Int16_t)(0.5000000000000000 *Ox7FFF)
,(int16_t)((-0.5590169943749470)*0x7FFF)

, (Int16_t)((-0.1393841289587630)*0x7FFF)

, (Int16_t) ((-0.2500000000000000)*0x7FFF)

, (Int16_t) ((-0.8800367553350520) *0x7FFF)

/*****************************************************************************
*

* Function Name: sample_dscl_iirsinglepole

* Description : Sample code to demonstrate single-pole 1IR filter

* Arguments > none

*

Return Value : r_dsp status t Function status code

A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AL A A A AAA LA AAAAAAAAAAAAAAAAAAAA AR AAA AR AA KA Ahhh

/

intlé_t sample_dscl _iirsinglepole (void)

{

intle_t result;
vector_t input;
vector_t * input_ptr;
vector_t output;

RO1AN16651J0207 Rev.2.07 Page 43 of 69
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vector_t * output_ptr;

intl6é_t state;
intlé_t coeff;

o T */
/* Single-pole I1IR filter */
o T */
r_dscl_iirsinglepole_t sp_handle;
r_dscl_iirsinglepole_t * sp_handle_ptr;
[ */
/* Single-pole I1IR filter */
[ */
state = 0;
coeff = (intl6_t) ((-0.15) * OxX7FFF);

sp_handle.options R_DSCL_ROUNDING_TRUNC;

sp_handle.coefs = &coeff;
sp_handle.state = &state;
sp_handle_ptr = &sp_handle;
input.n = INPUT_N;

input.data= (void*)(&sp_buff_in[0]);
input_ptr = &input;

output_ptr = &output;
output.data = (void *)sp_buff_outl6;
result = R_DSCL_IIRSinglePole_i16i116
(sp_handle_ptr, input_ptr,output ptr);

return (result);

RO1AN16651J0207 Rev.2.07 Page 44 of 69
Aug.26,26 RENESAS



RL78 77 2 1)

RL78 A

TORNMEBAYFA—53534T5

) - 4%

[e?studio TS 1 T35 Y £16ET 2 HiE]

[FASIH FPIAZa—T[TANT 4 (PNEBRTONAT 4 DI« RYEBAEES, [TA/ST (]
42 RYT, [CIC++ EILFR] = [BREIZBIRLET, [V—ILERE]Z T D[Linker] —[Archives] %R

L. TArchive (library) file (-1) 1 T "R_dscl_filter_rl78"%#&%E L. [Archive search directories (-L)] TS 4
TSR EEELET,
& 70/(7: R_DSCL Fitter RL78G23_e2studio_LLVM o x|
LI AT HiE Gans
[ » Uv-3
~ C/C++ EILFE
| ISON Compilation Datab Configuration:  HardwareDebug [F7747] ~ EBEOEE..

Y- NF AU IF 45 -
HlFEs

o

BiE

EE

y C/C++ —F
Renesas QF
[ > AN-F-J74TL-5
| -
Fouot-F-Fo-
Fouo+SE
ETTIIEE

B U-LEE | S Tuulchain| o) Device| & Eﬂ-F'X?‘ﬂﬂ

EVEsEn | & -4 @ I5--/0-9-|

& cpu
(# Optimization
(# Debug
(# Warnings
~ 33 SMS Assembler
(2 Source
(2 Object
~ 33 Library Generator
(2 Settings
~ 33 Compiler
(2 Source
(2 Includes
w (33 Assembler
(2 Source
(2 Includes
w33 Linker
# Source
(# Miscellaneous
(2 Other
v i85 Objcopy
2 General
w (33 Print Size
2 General

Archive (library) files (-I) [Only the library's name, without the "lib" prefic and ".a'

B Scarch archives repeatedly for undefined references

Archive search directories (-L) [Only the path to the library]

774 MDETD AL
‘ ® BAELTELS Foutill

6-1 5473 DIEE (estudio)
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RL78 77 3 ) RL7BATURIESI Y A—3554T31) - T4)L7
6.2 JVY—RADEH
621 A—RHARERZYIHAR
F& 6-3RL78/G23FHDSC 547351
No.|h—%)b  |h—%Ib Ainks (BH #7v3v | a-F | &fta-F [ 2597 | 262597
hF3y |84 7 F4X | H4X $4 X $4Z
[byte] | [byte] [byte] [byte]
| 1] J405— [RAFR i16i16 R_DSCL_FIR_StateSize i16i16 12 12 4 4
| 2] R_DSCL_FIR_Init _i16i16 89 89 16 16
1 3 R_DSCL _FIR_i16i16 ¢ interface 100 388 20 42
4] R DSCL FIR iL6il6 nr 137 20
H R _DSCL_FIR i16i16 T 151 2
| 6| RIS 5Ty k [iL6i16 R_DSCL_IIRBiquad_StateSize_i16i16 12 12 2 2
| 7] R_DSCL _IIRBiguad_Init_i16i16 303 303 60 60
1 8 | R DSCL IIRBiguad i16i16 ¢ interface 109 570 22 52
19| R_DSCL IIRBiquad_i16i16 nr 222 28
110 R_DSCL lIRBiguad_i16i16 r 239 30
1 11] EBIR i16i16 R_DSCL_IIRSinglePole_i16i16 ¢ interface 222 537 22 48
112] R_DSCL_IIRSinglePole_i16i16 nr 143 22
13 R_DSCL IIRSinglePole i16i16 r 172 26
[;¥] nr=R_DSCL_ROUNDING TRUNC (Ff=(¥AF>ar#iL)
r= R_DSCL_ROUNDING_NEAREST
& 6-4RL78/G15 ADSC 51473
No.[A—#L  [h—%W Atinfys (B $7vay [ a-F| &a-F | 235 | 2Kz599
nrdy (547 Y4X | $4X #4142 H4 2
[byte] [byte] [byte] [byte]
| 1|74L5%— |REFR i16i16 R_DSCL_FIR_StateSize i16i16 12 12 4 4
| 2 | R_DSCL_FIR Init_i16i16 - 100 100 20 20
1 3| R_DSCL FIR_i16i16 ¢ interface 100 422 20 62
1 4| R_DSCL_FIR_i16i16 nr 153 40
5] R_DSCL FIR i16i16 r 169 42
1 6| IRAA Ty K |il6i16 R_DSCL_IIRBiquad_StateSize _i16i16 12 12 2 2
| 7] R_DSCL _IIRBiquad_Init_i16i16 278 278 58 58
| 8 | R_DSCL lIRBiguad_i16i16 ¢ interface 109 7 22 76
19| R_DSCL lIRBiguad_i16i16 nr 288 50
110] R_DSCL_IIRBiquad_i16i16 r 320 54
111 EBIR i16i16 R_DSCL_lIRSinglePole_i16i16 c interface 222 553 22 66
112 R_DSCL_lIRSinglePole_i16i16 nr 151 40
13 R_DSCL_lIRSinglePole_i16i16 r 180 44
[;¥] nr=R_DSCL_ROUNDING TRUNC (Ff=(¥AF>ar#iL)

r= R_DSCL_ROUNDING_NEAREST

RO1AN1665JJ0207 Rev.2.07

Aug.26,26

RENESAS

Page 46 of 69




RL78 77 2 1)

RL7S AT 4 IIL{EEa> FO—5

5

4731 - T4I)LA

6.22 HAUIERE

& 6-5RL78/G23 FADSC 5475 1)

No. 45— oI | ayvT | #FVay | 449 0[cycle]l| BRIS— EHI5—

1 200 64 354,215 3.03E-05 1.58E-05
AEFIR i '

2 200 64 r 354,503 1.53E-05 8.43E-06

3 0—/$x 200 1 nr 8,191 3.02E-04 2.20E-04

4 BiE1IR 200 1 r 9,915 4.44E-05 1.99E-05

5 = A KR 200 1 nr 8,482 4.20E-05 1.86E-05

6 200 1 r 9,789 4.24E-05 1.48E-05

7 . . 200 4 nr 81,235 5.32E-04 4,00E-04
R4 9Ty

8 200 4 r 82,131 1.66E-04 4.82E-05

[;¥] nr=R_DSCL_ROUNDING TRUNC (Ff=(¥#F>ar#iL)
r= R_DSCL_ROUNDING_NEAREST
RAIT—(F, BELLGLIHHFELDSP A T VICK I BEERRLEDREDRKEEZRLIZELD

TY
EHIS—IF, RHELLDEBFMBEDSP A TS VICKDBEERRELDREDTEYEEZRLEZDLD
TY
# 6-6 RL78/G1I5 ADSC 54735V
No. TAIE— HoTIL | avT | #TVay [H490[cyele]| BRIS— EHI5—
1 SAFIR 155 64 nr 17,352,000 3.03E-05 1.58E-05
2 | 155 64 r 17,356,000 1.53E-05 8.43E-06
3 n—i2 176 1 nr 500,800 3.02E-04 2.20E-04
T S 176 1 r 524,800 4. 44E-05 1.99E-05
5 - N2 176 1 nr 512,000 4.20E-05 1.86E-05
6 176 1 r 536,000 4.24E-05 1.48E-05
7 . . 100 4 nr 780,800 5.32E-04 4.00E-04
IRRL 9Ty R
8 100 4 r 789,400 1.66E-04 4.82E-05

[;¥] nr=R_DSCL_ROUNDING TRUNC (Ff=(¥AF>ar#iL)
r= R_DSCL_ROUNDING_NEAREST
RAIT—IF, BELLGIHHFELDSP A T VICK I BEERRLEDREDKRKEEZRLIZELD

<

FHIS—F, BELLGDIMFELDSP SATSVICLDEERRLEDBREDTHEEZTRLI-LD

<
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7. RL78/G24 FAARDSC 547351

7.1 CS+, e2studio for CC

7.1.1 DSCS54 735

FAAFADSC 34751 (FIRZA4ILEA,IRNAITYRIT4ILAAP) FRI—FraV T4 L—4%
FALTERLES, AV—FaV T4 L—2OEXRNGIEEFEIIOVTETRI—Y—H4 F£5H8
LTLIEELY,
e RL78 AX—h a2 74 L—22—%—#H4 F:e?studio #fii (R20AN0579)
e RL78 RY— k-2 T4 L—221—%—H41 F:CS+#E (R20AN0580)

RL78/G24 IZRED FAADTAT S LDEIL RELXUTNAY HREICOVWTTRI—Y—HA FESB
LTLEEELY,
e RL78/G24 FAA Y —ILH A K CS+#& (RO1AN7094)
e RL78/G24 FAA Y —IL# 4 K e? studio #& (ROLAN7095)

FAA DEEMIE TRL78/G24 1—H—XIZ a7/l N—FHx7# (ROIUH0961)) | F4ZESHEL
TLESELY,

FIRZA4IWZ,INRNAYTY RT4ILZ APl ZEAT BRI, B—AHILIZK 7-1ISRENTWDA VY
IL—FIJ7A4)LEaF—LTLEEL,

R 7T-1FAAEDSCSATSYVDA I IL—FKI274)L

AV NL—KETa LI I AVOIL—FIT7ALILE

include r_dscl_types.h

FAA AIDSC 5S4 7S UIZ IR BT 4 LR IZEXRIEDT=., IRBEEI 4 LE2 #FHT S5E6(F
libR_dscl_filter_rl78_S3.lib ZEAL T 2Ly,

7.1.1.1 FIR Z 4 LR {ERHI
FIR 7442 %#FHALETAOSSLOFEIT, FAABEDSCSA IS EERTE5%E %R~ LET,

FAARDSC 5S4 75 ) 2EAT51E81E. %D I7.1.12FAABDSCSA TS YEERT EAE] IC
HHOTAY—bPAVITAX2AL—ETSATIYZEERL, aA L)V LTLEEELN,

[V—RTOY 5 L4]

RO1AN16651J0207 Rev.2.07 Page 48 of 69
Aug.26,26 RENESAS



RL78 77 31) RL7S BT A IIEBaY M O—554T735) - T4J)LA

#include "sample_dscl_fir._h"

/*****************************************************************************

*

Macro definitions

AEAA AR A AR A A AR A AR A A AA A AR A AR A A AA A AR A AR AR AA A AR A AAA A AAXAAAAAARAAAAAAAXAAAXAAAAAAA XA AXKAK

/

#define NUM_SAMPLES (10)
#define NUM_TAPS (10)
//#define FRACTION_BITS (15)

//#define CONVERSION_CONST  ((1<<FRACTION_ BITS)-1)

/*****************************************************************************
*

Typedef definitions

KA A AR A AR A A AR A AR A AR A A AR A AR A A AA A AR A AR A A AA LA AR A A AA A AAAAAAAARAAAAAAAAAAAAAAAAAA A KKK

/

/*****************************************************************************
*

Exported global variables (to be accessed by other files)

KA A AA A A A A A AR A A A A A A A A A A A AR A A AA A AA A AR A AAA LA AAAAAA A AAXAAAAAAAAAAAAAAAAAAAAAAAA A KA K

/

/*****************************************************************************

Private global variables and functions

/

/* coefficients stored in time-reversed order */

static intl6_t myCoeffs[NUM_TAPS] = {
95, // h(9) = (intl6_t)( 0.0029024*CONVERSION_CONST)
330, // h(8) = (intl6é_t)( 0.0100975*CONVERSION_CONST)
323, // h(7) = (intl6_t)( 0.0098667*CONVERSION_CONST)
33, // h(6) (intl6_t)( 0.0010075*CONVERSION_CONST)
(-488), // h(5) (intl6_t)((-0.0149086)*CONVERSION_CONST)
(-1101), // h(4) (intl6_t)((-0.0336059)*CONVERSION_CONST)
(-1605), // h(3) (intl6_t)((-0.0490032)*CONVERSION_CONST)
(-1794), // h(2) (intl6_t)((-0.0547532)*CONVERSION_CONST)
(-1508), // h(1) (intl6_t)((-0.0460262)*CONVERSION_CONST)
(-689), // h(0) (intl6_t)((-0.0210426)*CONVERSION_CONST)

3

/* state & two blocks of input,
stored in time-sequential order */

static intl6_t inputData[(NUM_TAPS - 1) + (NUM_SAMPLES*2)] = {
, // x(-9), start of delayline
., // x(-8)
, 1/ xX(-7)
., // x(-6)
., // x(-5)
, // x(-4)
., // x(-3)
, // x(-2)
, // x(-1)

32767, // x(0) = (intl6_t)( 1.0000*CONVERSION_CONST) ,start of 1st block
input

1736, // x(1) = (intl6_t)( 0.0530*CONVERSION_CONST)

[eNeoNoNoNeoNoNoNeoNe]
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25810, /7 x(2)
13368, /7 x(3)
10518, /7 x(4)
26721, /7 x(5)
(-983), // x(6)
30521, /7 x(7)
0, /7 x(8)
19896, /7 x(9)
11586, // x(10)
input
3201, // x(11)
22884, /7 x(12)
(-7621), // x(13)
23018, // x(14)
(-5314), /7 x(15)
10125, // x(16)

(intl6_t)( 0.7877*CONVERSION_CONST)

(intl6_t)( 0.4080*CONVERSION_CONST)

(intl6_t)( 0.3210*CONVERSION_CONST)

(intl6_t)( 0.8155*CONVERSION_CONST)
(intl6_t)((-0.0300)*CONVERSION_CONST)

(intl6_t)( 0.9202*CONVERSION_CONST)

(intl6_t)( 0.0000*CONVERSION_CONST)

(intl6_t)( 0.6072*CONVERSION_CONST)

(intl6_t)( 0.3536*CONVERSION_CONST) ,start of 2nd block

(int16_t)( 0.0977*CONVERSION_CONST)
(int16_t)( 0.6984*CONVERSION_CONST)
(int16_t)( 0.7025*CONVERSION_CONST)
(int16_t)( 0.7025*CONVERSION_CONST)
(int16_t)((-0.1622)*CONVERSION_CONST)
(int16_t)( 0.3090*CONVERSION_CONST)

6386, // x(17) = (int16_t)( 0.1949*CONVERSION_CONST)

(-7067), // x(18) = (intl6_t)((-0.2157)*CONVERSION_CONST)

15882 // x(19) = (int1l6_t)( 0.4847*CONVERSION_CONST)
¥

/* To store two blocks of output */
static intl6_t outputData[NUM_SAMPLES*2];

/*****************************************************************************

*

* Function Name: sample_dscl_fir

* Description : Sample code to demonstrate generic FIR filter
* Arguments I none

*

Return Value : r_dsp _status t Function status code

AAAA A A AA A A A A A AA A A A A A A A A AA LA AA A A AA A AR A AAA LA AAAAAAAAAAAAAAAAAAAAAAAAAA LA AR A LA XhX

/

intl6_t sample_dscl_fir (void)

{
r_dscl_firfilter_t myFilterHandle;
vector_t my Input;
vector_t myOutput;
intlé_t myFIRFlags = R_DSCL_STATUS_OK;
[ Set up the FIR filter - ——————————- */
myFilterHandle.taps = NUM_TAPS;
myFilterHandle.options = R_DSCL_ROUNDING_NEAREST;
/* No need to call StateSize APl for FIR, as it always return 0. */
/* The delayline & input share the same buffer.*/
myFilterHandle.state = (void *)&inputData[0]; // start of delay line
/- Initialize the coefficients and internal state ------ */
myFilterHandle.coefs = (void *)myCoeffs;
/*initialize delay line*/
myFIRFlags = R_DSCL_FIR_Init_il6il16(&myFilterHandle);
iF(R_DSCL_STATUS_OK != myFIRFlags)
{

return myFIRFlags;
}
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[ e Set up the input/output ----——--—--—————— */

mylnput.n = NUM_SAMPLES;

mylnput.data = (void *)&inputData[NUM_TAPS - 17]; //start of 1st block
input

myOutput.data = (void *)outputData;

[ Wait for input data -----———-—-—-—————- */

[ Main library function call ---————-—-————- */

/* process 1st input block */

myFIRFlags = R_DSCL_FIR_i16i16 (&myFilterHandle, &mylnput, &myOutput);
iT(R_DSCL_STATUS_OK I= myFIRFlags)

{

}

return myFIRFlags;

/* process 2nd input block */
/* start of delay line for 2nd block */
myFilterHandle_state = (void *)&inputData[NUM_SAMPLES];

/* start of 2nd block input */
mylnput.data = (void *)&inputData[ (NUM_TAPS - 1) + NUM_SAMPLES];

/* start of 2nd block output */
myOutput.data = (void *)&outputData[NUM_SAMPLES];

myFIRFlags = R_DSCL_FIR_i16i16 (&myFilterHandle, &mylnput, &myOutput);
if(R_DSCL_STATUS_OK != myFIRFlags)

{
return myFIRFlags;
}
Y A T Output data are now ready --------———----—-

* Note: At this point myOutput.n holds the number of output samples
* generated by the library,
* where the data are written to the array pointed to by myOutput.data.

return myFIRFlags;
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7.1.1.2 FAAEDSC 34 735 UEEMT %H%

FAARADSC SA 7S VIFAY—bravI4 0 L—42Z2ERALTCa—FRZERLET,

BEUTTIE, FAAOTOUSLRTICBRERT -2 ER/MNT 5T —4 - A EVZ T4 &RV

F9,

VIRIIPAVM—R > NS E

o=

1O =
I-FOERE Li-F0ER

@

Iv-F2k 9 e - F RE
£1 T;ﬁ % o2 Calculation d)@ i
— + o2 Digital Filter (DSC)
| JIVIAT | [C] FIR data2se e
v (= A5-+7yTF b FIR data512 N o
1= ig Conlfi it
v &= YRy e [] FIR datai024 v @ #D” fguratien
@& rbsp [] IR Biquad data2s6
v &= IRLIIT IIR Biquad datas12
v = FAA ] IR Biquad data1024
& Config_FAA o2 Motor control (FOC)

BE | H-F | 7097 | YATh | IR-%0 | 5T | SlUAH

7-1AR— bV I74 5 L—42E@E

1. RAXY—baAV T4 L= DOBEENSHERTEITOAIL - T4 L2 EBIRL TS,
HKEHEIRTETEFTN, DELT—REEBYA X Z T4 EAEBIZT—DOFIFHEIRL TSN,

2. HEEEZBIRTHETONTADBRENTEET,
3.  ¥src¥smc_gen¥Config FAA [2O— KAERINFET,

BIRT HBED—EER 7-2I1TRLET,
= 7-2 FEiIRT HHHE

FERE
FIR data256 FIR Filter : 7—4 $818H 4 X 256 /31 +
FIR data512 FIR Filter : 7 —A fEig{ -1 X 512 /N1 +
FIR datal024 FIR Filter : 7—#2 f8ig{ 41 X 1024 /N1 k
lIR Biquad data256 IIR Biquad Filter : 7¥—#% f8igH 4 X 256 /31 k
IIR Biquad data512 IIR Biquad Filter : ¥—#2 f8igH 4 X 512 /31 k
IIR Bigquad data1024 IIR Biquad Filter : T—#4 $Bi54 4 X 1024 /31 +

HRETHTONT &R 7-3I2TRLET,
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® 73 HETBHTONT«

JO/NF 4

5

FAA operation status checking

FAA B){EIREEDFESR
- Enabled : APl ZFEUH 3R (C FAA BIEIRBEZFESE L. hDRE%K
[2&Y FAALRESERDBAIETIS—a—FZRLET,
(R_DSCL_ERR_FAA_ALREADY_RUNNING)

» Disabled : FAA SI{EIRREEDFERFZ1TULVEE A

7113 FERY ST —2EEY M XDEFEAE

FAARIDSC 54 75 V% ERAT 5568, FRATHITORIL - T4 LA T—2 BB A X&xROB1=
H, BEITAIWEAEBAPIDING A= N A—NERTE3T—2 A XZHETIHENHY FT,
FAAIX32EY bTT—RICT7TVERT D0, EEEY A ATHERAARLET—2/4X (1 7—42 32
Ew b®longword) [FLATICHEY FES,
- 256 /512 /1024 /N4 FDIETERF : T— R $EET 64/128/256 T—4F {FERATAE
COT—REEO—EHIESATZ)VDOA—HILEHPR 2y ELTERT S0, A—YHNERTS
T—AYAXZSATSVERT—FHA XEMEL TLEEELY,

FRTETOIL - TANEDT—2EEY A XEROD-DICRELRT— 24 ADHEHEER 7-4

IZRLET,
xR 7-4 REGT—394 XDHERE
PP INGA—=B (L) | NS A—RIZBER | Z4TFY WBET—2H A4 XD
T—2 YA X(*1) FRT—4294X HEAE
FIR coefs taps 9+2(RAYIHA coefs + state + output +
state input—n X) 4TS IVERT—4
output input—n Y4 X
IIR Biquad coefs stages * 5 12+3(RE2vI94 coefs + state + input +
State stages * 4 2) output +
input input—n SATSVERT—%
output input—n Y4 X

(1) NIA—2DFHMEIET L 2ERAPIOERZSRBL TS,

7.1.1.4 FAARADSC 5473 TEMNEATWSAIS—a—F
FAARIDSC 54 75Tk, R 7512 RENTVWSIS—a— KABMEhTWET,
R 75EBMEAhTVWAIS—O—F

IS>—a—F

st BA

R_DSCL_ERR_NO_MEMORY_AVAILABLE

T—REHEY A XN FRLTVET,
FAATHRLTWAT—2HBEY A XLYANLE
T—RAYAXNKREWNMGEICHASIIETS,

R_DSCL_ERR_FAA_ALREADY_RUNNING

FAA DNEIEHR TT,
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712 YY—RADEH
7121 a—FHARXERZYIHALRX
& 7-6 RL78/G24 FAAFIDSC 54 75 1)
No|hi—%IL  |[h—%IL AEARR |EH T7v3y | 3—F | &a—F | RGv7 | 2hRE97
h73y |84 7 H4X | H4R #4X F4X
[byte] [byte] [byte] [byte]
| 1] 745 — [RAFR i16i16 R DSCL FIR StateSize i16i16 2 2 4 4
| 2| R DSCL FIR Init i16i16 - 65 65 6 6
| 3] R DSCL FIR i16i16 ¢ interface 119 680 8 46
| 4] R DSCL FIR i16i16 nr 39 10
B R DSCL_FIR i16i16 r 39 10
| 6| R_Config FAA DSCL_FIR_Start 316 28
| 7] R_Config_FAA DSCL FIR Get - 167 14
i P_DSCL_FIR FAA 216 216 8 8
19| IRNA9 Ty R [i16i16 R DSCL [IRBiquad StateSize i16i16 - 5 5 4 4
110 R DSCL [IRBiquad Init i16i16 - 65 65 10 10
111 R DSCL |IRBiquad i16i16 ¢ interface 112 953 8 48
112] R_DSCL _|IRBiquad_i16i16 nr 39 10
113 R_DSCL lIRBiquad_i16i16 r 39 10
| 14] R _Config FAA DSCL lIRBiquad_Start 525 30
115] R_Config FAA DSCL lIRBiquad Get |- 238 14
16 P DSCL IIRBiguad FAA 336 336 12 12
[;¥] nr=R_DSCL_ROUNDING TRUNC (Ff=ldA 7> a>#iL)
r= R_DSCL_ROUNDING_NEAREST
7122 YA ERE
& 7-7TRL78/G24FAAFDSC 54 735 1)
No. J40M5— YUTN | avT | #TVay [ $490[eycle] | RRIF— FHI5—
1 50 64 nr 48,564 3.03E-05 1.58E-05
ALAFIR
2 50 64 r 48,567 1.53E-05 8.43E-06
3 X . 200 4 nr 15,398 5.32E-04 4.00E-04
HIRNA YTy R
4 200 4 r 15,598 1.66E-04 4.82E-05
[;¥] nr=R_DSCL ROUNDING TRUNC (F7=ldAF< 3 v#L)

r= R_DSCL_ROUNDING_NEAREST
BRAIS—Id. BELGHHFELDSP SA TS VICLHERMRLEDRENFKEETRLIZLD

<

FHIS—IF, BELLGDIHMFBELDSP A TS VICLDRERREDREDTHEEZRLI-DD

<
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7.2 1AR Embedded Workbench

721 DSCS4A4735)
FIRZZA4IWAIRNAVTYRET4I)LA API ZEAT HBEETRICTT AET, AX—Fra2T4
SL—A2%ZFERALTFAA ADSCSA 7S ZERKLTLEELY,

AR— bV T4 L= DEEUBBEAZIZODVTETRLI—F—HA FESBLTLESL,
e RL78 R¥— b+ T4 L—4 1—H—74 F:IAR # (R20AN0581)

FAA DEMIZOVWTIETRA—Y—AYZaT7IDEIEEZSEBEL TS,
e RL78/G24 A—H—X<=a7J)L N—Fz7#H (RO1UH0961)

FIRZA4IWA,IRNAI DY FT4I)LA API ZERAT BHHEINI. O—AIIZEK 7T-8ITREINTWD A Y
IL—RI77A4)L%aE—LTLEELY,
R 7T-8SFAAREDSCSATSYVDAVIIL—FKI74)L

A9V —FTaLI A AN —FIT 744
include r_dscl_types.h

FAA ADSC 54 7S UIXIIRBEET 4 JLAICEREDT=H. IREEBI 4 IIL2EZFEHAT HI5EE
libR_dscl_filter_rl78_S3.a AL T 2Ly,

7.2.1.1FIR 7 1 LR {EFHI
FIR 4L Z2FHALE705SLDOHIT, FAAEADSCSA4 735 2EmMddAE% R LT,

FAARDSC S 75 2ERAT51581E. #&D 17.21.2FAARDSCSA TS UERAE] ITH#-T
AR— AV TA4F2L—ETIATZVEERL, a2A LYY LTLEELY,

[V—RTOY5L4]
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#include "sample_dscl_fir._h"

/*****************************************************************************

*

Macro definitions

AEAA AR A AR A A AR A AR A A AA A AR A AR A A AA A AR A AR AR AA A AR A AAA A AAXAAAAAARAAAAAAAXAAAXAAAAAAA XA AXKAK

/

#define NUM_SAMPLES (10)
#define NUM_TAPS (10)
//#define FRACTION_BITS (15)

//#define CONVERSION_CONST  ((1<<FRACTION_ BITS)-1)

/*****************************************************************************
*

Typedef definitions

KA A AR A AR A A AR A AR A AR A A AR A AR A A AA A AR A AR A A AA LA AR A A AA A AAAAAAAARAAAAAAAAAAAAAAAAAA A KKK

/

/*****************************************************************************
*

Exported global variables (to be accessed by other files)

KA A AA A A A A A AR A A A A A A A A A A A AR A A AA A AA A AR A AAA LA AAAAAA A AAXAAAAAAAAAAAAAAAAAAAAAAAA A KA K

/

/*****************************************************************************

Private global variables and functions

/

/* coefficients stored in time-reversed order */

static intl6_t myCoeffs[NUM_TAPS] = {
95, // h(9) = (intl6_t)( 0.0029024*CONVERSION_CONST)
330, // h(8) = (intl6_t)( 0.0100975*CONVERSION_CONST)
323, // h(7) = (intl6_t)( 0.0098667*CONVERSION_CONST)
33, // h(6) (intl6_t)( 0.0010075*CONVERSION_CONST)
(-488), // h(5) (intl6_t)((-0.0149086)*CONVERSION_CONST)
(-1101), 7/ h(4d) (intl6_t)((-0.0336059)*CONVERSION_CONST)
(-1605), // h(3) (intl6_t)((-0.0490032)*CONVERSION_CONST)
(-1794), // h(2) (intl6_t)((-0.0547532)*CONVERSION_CONST)
(-1508), // h(1) (intl6_t)((-0.0460262)*CONVERSION_CONST)
(-689), // h(0) (intl6_t)((-0.0210426)*CONVERSION_CONST)

¥

/* state & two blocks of input,
stored in time-sequential order */

static intl6_t inputData[(NUM_TAPS - 1) + (NUM_SAMPLES*2)] = {
, // x(-9), start of delayline
., // x(-8)
, // xX(-7)
., // x(-6)
., // x(-5)
, // x(-4)
., // x(-3)
, // xX(-2)
, // x(-1)

32767, // x(0) = (intl6_t)( 1.0000*CONVERSION_CONST) ,start of 1st block
input

1736, // x(1) = (intl6_t)( 0.0530*CONVERSION_CONST)

[eNeoNeoNoNoNoNoNeoNe]
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25810, /7 x(2)
13368, /7 x(3)
10518, /7 x(4)
26721, /7 x(5)
(-983), // x(6)
30521, /7 x(7)
0, /7 x(8)
19896, /7 x(9)
11586, // x(10)
input
3201, // x(11)
22884, /7 x(12)
(-7621), // x(13)
23018, // x(14)
(-5314), /7 x(15)
10125, // x(16)

(intl6_t)( 0.7877*CONVERSION_CONST)

(intl6_t)( 0.4080*CONVERSION_CONST)

(intl6_t)( 0.3210*CONVERSION_CONST)

(intl6_t)( 0.8155*CONVERSION_CONST)
(intl6_t)((-0.0300)*CONVERSION_CONST)

(intl6_t)( 0.9202*CONVERSION_CONST)

(intl6_t)( 0.0000*CONVERSION_CONST)

(intl6_t)( 0.6072*CONVERSION_CONST)

(intl6_t)( 0.3536*CONVERSION_CONST) ,start of 2nd block

(int16_t)( 0.0977*CONVERSION_CONST)
(int16_t)( 0.6984*CONVERSION_CONST)
(int16_t)( 0.7025*CONVERSION_CONST)
(int16_t)( 0.7025*CONVERSION_CONST)
(int16_t)((-0.1622)*CONVERSION_CONST)
(int16_t)( 0.3090*CONVERSION_CONST)

6386, // x(17) = (int16_t)( 0.1949*CONVERSION_CONST)

(-7067), // x(18) = (intl6_t)((-0.2157)*CONVERSION_CONST)

15882 // x(19) = (int1l6_t)( 0.4847*CONVERSION_CONST)
¥

/* To store two blocks of output */
static intl6_t outputData[NUM_SAMPLES*2];

/*****************************************************************************

*

* Function Name: sample_dscl_fir

* Description : Sample code to demonstrate generic FIR filter
* Arguments I none

*

Return Value : r_dsp _status t Function status code

AAAA A A AA A A A A A AA A A A A A A A A AA LA AA A A AA A AR A AAA LA AAAAAAAAAAAAAAAAAAAAAAAAAA LA AR A LA XhX

/

intl6_t sample_dscl_fir (void)

{
r_dscl_firfilter_t myFilterHandle;
vector_t my Input;
vector_t myOutput;
intlé_t myFIRFlags = R_DSCL_STATUS_OK;
[ Set up the FIR filter - ——————————- */
myFilterHandle.taps = NUM_TAPS;
myFilterHandle.options = R_DSCL_ROUNDING_NEAREST;
/* No need to call StateSize APl for FIR, as it always return 0. */
/* The delayline & input share the same buffer.*/
myFilterHandle.state = (void *)&inputData[0]; // start of delay line
/- Initialize the coefficients and internal state ------ */
myFilterHandle.coefs = (void *)myCoeffs;
/*initialize delay line*/
myFIRFlags = R_DSCL_FIR_Init_il6il16(&myFilterHandle);
iF(R_DSCL_STATUS_OK != myFIRFlags)
{

return myFIRFlags;
}
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[ e Set up the input/output ----——--—--—————— */

mylnput.n = NUM_SAMPLES;

mylnput.data = (void *)&inputData[NUM_TAPS - 17]; //start of 1st block
input

myOutput.data = (void *)outputData;

[ Wait for input data -----———-—-—-—————- */

[ Main library function call ---————-—-————- */

/* process 1st input block */

myFIRFlags = R_DSCL_FIR_i16i16 (&myFilterHandle, &mylnput, &myOutput);
iT(R_DSCL_STATUS_OK I= myFIRFlags)

{

}

return myFIRFlags;

/* process 2nd input block */
/* start of delay line for 2nd block */
myFilterHandle_state = (void *)&inputData[NUM_SAMPLES];

/* start of 2nd block input */
mylnput.data = (void *)&inputData[ (NUM_TAPS - 1) + NUM_SAMPLES];

/* start of 2nd block output */
myOutput.data = (void *)&outputData[NUM_SAMPLES];

myFIRFlags = R_DSCL_FIR_i16i16 (&myFilterHandle, &mylnput, &myOutput);
if(R_DSCL_STATUS_OK != myFIRFlags)

{
return myFIRFlags;
}
Y A T Output data are now ready --------———----—-

* Note: At this point myOutput.n holds the number of output samples
* generated by the library,
* where the data are written to the array pointed to by myOutput.data.

return myFIRFlags;
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7.2.1.2 FAAADSC 5475 &EpAE
1. RY—bha2I749L—52DiEE

Windows X2 — kA =2 —Mm5 [Renesas Electronics Smart Configurator] — 'Smart Configurator

TO

[E] Vxxx [ZSEHEADON—2 3 VIZEABEZTLESL,

for RL78 Vx.x.x] ZBIRLE T, EIRE. A—FaV T4 L—2DAAM V91 FONEEILE

RENESAS

ﬁman(.‘.onﬁgurator

T2 D4UET ALT

=

22v- x

AN-k-24TL-4

B, RT7510Y/-MBUEEA.

= O || & MCU/MPUJRYT—% X = 0| fAlT x

mE ViR e
» Wt
BE
» 23=7 TIx0F
= 0=-AART (0 kvh)
= O |8 UL -vavFIve X = a
0HE
iCak/EREA

B 72 AX— b, I745L—42DIEE
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2. PR

AAY—=ILNN—D TFRAV T4 TL—232T74) REAVED V9O THETATRITHE

RENFET,

V. [Ty rT7r—L] T, TNAREBRLET,

(2. [Y—ILFxz—>:]1 ©. TIARRL78 Toolchain] ##IRLET,

}). [Z7ANB]IZ, 274ILVBEANLET,

4. [AF5—2av] #HEBLFET, TRELEZVESE. S8 29V LTRELEZERLT
&L,

GE] Ta—F&rl REVEVU99TBHE, *eww, *ewp, *ewd, main.c. & buildinfo.ipcf

T7AILNZDBRICERINET,

(G). T#T1 #9UvHI LT, avI49L—>avI7AILEERLET,

FRAN- b oI5

AR—b- 224 9—9E5E
SRV L3I NDT Ty Ia-LE V- LF1-EBIR L TEEL

hFIU; RL78 w
Toub7a=4: Y= LFT=2

| 25 A7 s
(1) RL78/G24 - 44pin ~ 0 IAR RL78 Toolchain (2)
RL78/G24 - 4Bpin LLVM for Renesas RL/8

RL78/G24 - 52pin

~ RL78/G24 - 64pin
R7F101GLExFA
RTF101GLExFB
RTF101GLGxFA
RTF101GLGxFB o

—————————————————
m-FiEEEyIv0-FI5
EROM size: 128KB. RAM size: 12KB. Pin count: 64 |

@ \brns: i
(4) ||0r=-233: CfUsers/hmU11983/smartconfigurator/workspace ]

(5) BT Frvel

7-3 a4 L—2a3v 774 ILDOFHRER

6). FEDIVR—FU FEEMLEELIZHE., O—FZEEKL. OV FERELET,
[E] *eww, *ewp, *ewd, XY mainc 774 IILIEHEIODI— FERTHOAERINET
M. buildinfo.ipcf Z 7 A ILIEa— FERDF=UIZERSINET,

RO1AN16653J0207 Rev.2.07 Page 60 of 69
Aug.26,26 RENESAS



RL78 77 31) RL7S BT A IIEBaY M O—554T735) - T4J)LA

3. FAA aVR—x> FDEM
(1. TRAR— bk 32745 L—4Ea—]1 @O MavikR—%ko ] R—=SFEFBRL, Ta0R—%Y
FEM] REZVERTLTLEELY,
2. RIZTYIZ bz 7avihR—3x2 bOER] BE&LY JLX2TL-F7IVr—2a> -7
S L—4] aAVR—RU FEEMLTLESLY,

YINITPAYR S N o
| =g+ mGlhEE RE

e

— VIMITT LR haER #®

e ERTE IR FY O~ ENGBRLTCHEE
v & 25-+7¥7
v & IRy
@ rbsp H71 |2T >
e 2T ~
ravk—3> hoighn)
Ry 2405

Tfi-2vh ShortName 47 K-y ~
BARYRYYIVEO-5 R 134
HAVI-I- 54T I-F&m 160
LEPPEISaFFas 1 I-FEm 140
BOAYFF9d- 547 J-Fm 160
HE-EYA I-FER 150
o0y /T - H SEEE TR 160

@ 2vl-5 J-FER 140
BF4L1-hOE J-F#m 160
=T I e e T W1 N a At 150

| A ILFSTN-PIYT-23Y-PIESL-F FAA DV4%1L-9- 120 I
o JUTNINTATFIT7 J=FEhe L.

K-k I-FEm 160 v
M B #-SavnsET

]

ILFSIN-PIVT-530-PoE5L-5 (FAA) B BEOREMECHLLETIOEYSTT. 32F
yhEE, ME., EEE YN TRTLES.

are Integration SystemEJ/a-NEFIVO-FIS

&) BEa RAN) > ®’TE Feotl

| ®® A-F 5095|9274 f-20k w80

7-4 FAA a2 R—2R > DB

4, FAA E2a—IJ)ILOAH>A—K
BELEIZRETENTLVS Please download FAAdatal 24 ) vwH 3§54 00— Fa[feft FAA £
Da—)ILBRTREINET, [Filter Library] Z#IRLTHFHDoO— KL TL Y,

- o] =]

\ ~ 2

VI TP IAVR—RY N R C RO

-2k SR EE BR (0]

T % i
| 7T Please download FAA data I
v & A9-+FyT
& rbsp
~ & NI RL78 FAAES1— L0k N
~ & FAA F70-FF3RLTE FAAEDI-VEBHRL TCEZL H
w Config_FAA
FArN =23z FATHRR
(| Crypto Library (AES) 100 BRETATRE
[] LED Control 1.00
Filter Library 1.00 I
L] Custom FAA Library 100
RL78/G24 Common FAA Module 1.00
[ Motar Control 1.00
[] SHA Library 100
] FFT Library 1.00
L€ >

§2/0-F Fruel

&E | R-F | 2099 YATL IUR-FVH #TF 8V

7-5FAA E2a—IILDEHvA—FK
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5. FAA ®EPa—)lOarIq449L—>3>
AooO0—KREnfzFAA E2a—)ILD—E &Y [Digital Filter] E>a—)L&#RF 5L, a2 T4
HL—LavEREAETREINET, A —HBEICHELTar I« 5 L—2 a3 VBTEFT-oTLER
LY,

VISR —F Y N FOER LA-FOER

-3k mGaliBEE BER 1) @
BE 1 = = w [ Digital Filter % i
S H FIR data256 :
— /I FIR data512 T/t 4 = (2)
| v & R9-+PyT FIR data1024 ~ @ Configuration !
v & JIxUy7 IIR Biquad data256 | # FAA operation status checking Disabled v |
| ) " ! tfp #! IIR Biquad data512 | Disabled '
| |~ & ZFIILT IR Biquad data1024 . Enabled |
~ (& FAA - |
[ | « Config FAA e ' ’
9- 2 LED Control
[< > |

FAA operation status checking
Check the operation of FAA before execution.
If FAA i5 runining, retums an efror code.
(FAA_ALREADY_RUNNING)

< »

#E #-F 909 |YAT L JK-Fuh #F | BUds

7-6 FAA EVa—)LOa>TJ45L—3ay

(1). FARTEZTOHIL - T2 HEEFZRIRL TS,
CE] BEBIRTEEITA, RELGT—HEEY A XE T4 ILAEFBIT—DOEITEIRL T,
BIRT DHEED—EZ K 79ITRLET,
R 79 TR Ta LA KR

HeRE £ R
FIR data256 FIR 7 4J)LA : T—AfEEY 1 X256 /31 +
FIR data512 FIRZ74)L% : T—4A%EEY A X512 /814 +
FIR datal024 FIR 74 L% : T—4A5EEY 1 X 1024 /31 +
IIR Biquad data256 IRNAV Ty FIT4)LAR : T—REEY (X256 /31
IIR Biquad data512 NIRNAV Ty FIT4)LAR : T—REEY (X 512/84
lIR Biquad data1024 IRNAIDY RT4I)LAR . T—HREEY A X1024 /81 +

(2). FAA OBEREEZHER T H-ODTONRT A ZRETEFET,
RETHITONRTAIILUTOEY T,
£ 7-10 FAA EfEREEZRDO TONT 4

PA=VAG Pt B &R
FAA operation status | Enabled APl ZHFEUHTIRIC FAA EfEIRREZRERE L.
checking HOREKIZK Y FAA AEMEFDIBZEIETS—

J— P&J‘g L/ i-d-o
(R_DSCL_ERR_FAA_ALREADY_RUNNING)
Disabled FAA ENEIRREDHERZITULEE A
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6. O—KF4&ER
AYX—hr a4 L—2Ea2a—0 Ta—FDERI REVZEV)vOT3RE, BELE-RAEIC
LY —RT7A4ILEHABLET,

0 Smart_Configurator_Examplesscfg X = i

= % (S
& I-Fo%m Lt-ross

77 V—RIT7AILDER

AX— b2 T 45 L—%(E, ¥<ProjectDir>¥src¥smc_gen [TY—RX 774 ILESER L. IAR EE
T7 ANEAVIT 4TI 7AILDRFER M2 FMER (TERLET.

7. 1AR Embedded Workbench ~®&t# A #

AR—hravT7400L—2 FEATSHIV/CMIIT IAR BEZRBIRLIZEE, V—RIT7MILEH

IZ IAR Embedded Workbench BE:E 7 7 1 JL (*.eww, *.ewp. *.ewd, main.c) #HHLFET, IAR

Embedded Workbench T7RY Y b 274 ILVEERTHIRERFHY FHA.

TREDOFIETEALTLESL,

(1). IAR Embedded Workbench @ T2 74 )L A =—a—hi5 TD—HUZAR—X#[< ] #FRLFE
ElS

(2. TO—=DUAR=—RZ[HLI FA4709RYHIRT, TR F I 7ML RESATWNS I+
LWEESBEL, 7Oz bIT74)L (eww) ZERLT MBI REVEV U VI LET,

(D7 ] ®m&En Fxwv JoStihe Y-Lm ¢
1 #FRIFALN Ctri=N
| FwRI—HI2R-2AwW)

| %

| 74 ZREL(O0). .
1 F-9ZAA-RAERR)...

=) Awh— /=2 T7A LR H) Ctrl+Shift=H
a1l BAUA(C Ctrl+F4
& 7-9AR-ADEREV

@ 7-H92R-2ELEEADTREK..
& I-HAR-2%BAUBE

« “ A « SamplePr. s R_DSCL Filter RL78G24 AR v & | RDSCL Filter RL78G24 IARD

=E v FLWIANS-

.‘i n‘: 5 i ~ M pc N EE
2 REIERFTRER..
B 0ATIIIE .settings
i FRTREy & Fovo-F Debug
R A-IBEL.. > B FATkT settings
= g s
5 E’:E:J i - ’i#J)UF eR,DSEL,FMtELRLYEGZAJAR‘eww
= E7Fr
REEAUIFILn B o5
BREALLT-I24-2m b z-gwy
= 0s(C)
0 &Tw ol s

TPANEN): | [Boan-20r o)~

7-8*eww 77 A ILDFEAIAH
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(). AR—rAY T4 L—RI2&>THALIEY—RT 7SI, IAR T—9 RAR—R 7Oz
7 MZEMENET,

PRSP v ax
Diebug w
J7tb &
E WR_DSCL Filter RL78G24_IAR - Debus... ¥
& W Renesas SC

smc_gen

2 B Contizg Faa

— Config FA&A_common.c
F— [ Gorfiz FAA cormon h
— DCanig,FAA,common.inc:
F— B Confiz FAA decl filters h
— [ Config FAA dscl firc

F— [ Config Fas decl firh

— lz] Config FA& dscl fir asmc
Config FAL dscl_jirbiguad.c
— Config Fa&A dscliirbiguad.h
onfiz FAA dscl_iirbiguad_asm.c
— ] Config FA& dscl typesh
F— O Confie FAA FRE12.nc
— D Config FAS IRBiguads12.inc
L— ) Confie FAb sredsp

Bl zeneral

Bir hsp

Hir config

B pincfe

— Dbuildinto. ipcf

main.c

R_DSGL_Filter_RL78G24_IAR

7-91AR T—49 AR—Z2MEN

(4). IAR Embedded Workbench @ B2 x4y b] A=a—hb T30 #ERLET,
(5). T/—F “ProjectName” DA T 3ar) HAAT7ATRYIRT, F—4Fvyb] 2TOTN
A RERRTNARIZEBELET,

J—F"R_DSCL_Filter RL78G24 AR QA T3y
aa V5
EROVRZAT
ClC++T A 5
e STSUATa 1 S4T5UAT Va2 x599/t~F
Qutput Converter F-Tubk H S{TSUEE
;A;gjngiEF FIAR EE R
Lk . . A
B EPh RL78 core 53 - Unspecified I i I 547 double' Y 4%
i @32 E9h3)
Fhu I-FEFI: Osalube
:;JM Port Near o L
E2 far3 Default v
E20
E2 Lite / E2 On-board FAMA
Ez-CUBE ear Enable FAA
EZ-CUBE2
PERYIE] NearEHIDELE
™® OF 74D FELADA-/(SAFO
z5-ROM 0 w 0xF3000 OxFoEFF
_OK Fa )
710 B—F 9 FF A ADER
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8. FAAADSCZA47ZUDAUIIL—KIT74ILEM

SATSYHEFEHTBHIC. O—AHIIZK 7-11LIZRENTVBSA VI IL—KI274)L%aFE—LT

CEELW,
R1T-1L A2IIL—FI274)L

AVI9NL—KTa4LI LA A9 NL—FKI774IL%

include r_dscl_types.h

JOCz Y MIaAE—LEA VI L—FRI7A4ILETEDOFIBETEMLTLZELY,
(1). 1AR Embedded Workbench @ TRz k] A=Za—Hi5

(2. [/—F “ProjectName” WA T3] #4705 KRy I X T,

7 arv) ZBRRLET,
C/IC++a 451 2TD

rFyzowyy) #7oavizehd TEBMA VO IL—FTF4 Lo RYA)QFTIZITaALY F

NI DT.1ZEVYYDLTLESL,

B). MU IL—FT4LY FIOHE] F4709RYIRT <)y Y LTEM>] [TO—HI)L
TA4LY FUDIRREEBMLTLEZELY,

J—F*R_DSCL_Filter RL78G24_IAR" (A /3y

TISHfSERE
LT RERA A DT
SRIERAT U R
Iy3-F BIUATY3Y
&2 BEk #h Uz JuFoeyy
AARLELE
BILkPhEy
vh
ThhH
COM Port
E1
E2
20 ULV IN~FIPAIUR):
E2Lite /E2 On-board s -
ez cune B o oN-FFLINERS
EZ-CUBE2 YYRNEED:(FTITY YR
EE] .
™® : A= EF LA "

$PROJ_DIR$¥src¥ame_gen¥r bep
$PROJ_DIRF¥src¥ame_gen¥r config
$PRO_DIR$¥src¥sme_gen¥r pincte
<HUwAL BNy

s

v

7-11FAARDSC 54 73)DA I IL— K274 ILEN

7213 ERYT ST —FEEY A XDHELE
FHMICONTIE7.113 ERAT AT BT A XOHEFEZE TR S,

7.21.4 FAARADSC 5475 TEMEhTWAIS—a—F
HMIZCDOWT 7.1.14FAARADSCSA 7S UTEMENTNEIS—a—FEIELEELY,
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722 JY—ADEHK
72213—FH A4 XERB Y94 R
£ 7-12 30— FH A XERF YUY 414X (IAR(RL78/G24 FAA))
No| HA—%ib A—FIb AEATR R FIvav| a-F | BHa—F | X297 | 2RRZ 95
hF3y 24T 4R H4 X 4R Y4 X
[byte] [byte] [byte] [byte]
L Z4 03— [RAFIR i16i16 R DSCL FIR StateSize i16i16 2 2 4 4
L R DSCL FIR Init i16i16 - 41 41 8 8
| 3 | R DSCL FIR i16i16 ¢ interface 44 716 6 36
i R DSCL FIR i16i16 nr 43 12
| 5 | R _DSCL _FIR i16i16 r 43 12
| 6 | R_Config FAA DSCL_FIR_ Start 374 18
| 7 | R Config FAA DSCL FIR Get 212 14
i P_DSCL_FIR FAA 216 216 14 14
i IRINA 9 Iy K |il6il6 R _DSCL_lIRBiquad_StateSize i16i16 |- 5 5 4 4
ﬂ R DSCL_IIRBiquad_Init i16i16 126 126 12 12
11 | R DSCL IIRBiquad i16i16 ¢ interface 64 1010 8 38
£ R DSCL [IRBiquad i16i16 nr 43 10
ﬁ R_DSCL_IIRBiquad_i16i16 r 43 10
| 14 | R_Config FAA DSCL_IIRBiguad_Start |- 560 20
| 15| R_Config FAA DSCL_IIRBiguad_Get |- 300 16
16 P DSCL IIRBiguad FAA 336 336 16 16
[;¥] nr=R_DSCL_ROUNDING TRUNC (Ff=ldA 7> a>iL)
r= R_DSCL_ROUNDING_NEAREST
7222940 EREE
& 7-13 YA U ILEFEE (IAR(RL78/G24 FAA))
No. T4N5— U7 a7 AIvav [ 49 )0cyclel | BAIS— THIS—
L_nmFr 50 64 nr 49,776 3.03E-05 1.58E-05
2 | 50 64 r 49,776 1.53E-05 8.43E-06
3 . . 200 4 nr 16,296 5.32E-04 4.00E-04
\ W )
77k 200 2 : 16,488 1.66E-04 1.82E-05
[;¥] nr=R_DSCL_ROUNDING TRUNC (Ff=(¥AF>ar#iL)

r=R_DSCL_ROUNDING_NEAREST
BRAIS—Id, BELGHHFELDSP S TS VICLHERMREDRENFKEETRLIZLD

<

FHIS—IF, BELLGDIMFELDSP SATSVICLHEERREDBREDTHEEZTRLIZLD

¥
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8. HUTINIT—HDAR—REZFDMORLIS 77 I Y TNARIZHBITT HEE

YO TIWNT—YAR—REFDMD RL78 77 2 1) T/INA A~TITT SH5E6I1L. RL7T8 77 3!) DSP &
VtEXa1TFA4RIA4TSIDEHOHLTILTOS Y FOTINA AEEFIE(ROIANG71E)E S L
Y,
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ETECEk

Rev.

#17H

RATRE

R=Y

Ak

1.00

2012 5R7H

FIhi

1.01

20154 3A6H

% 2 b

2.00

20214 4 A 13 H

3. 27. 29

Y—)L % [CubeSuite+. CA78KOR] M5 CS+, CC-
RL] [T,

27

HoTNaA—-—KROEBRIZHETAVIIL—FKIT7AIL
LR,

2.01

20214 9R 308

3. 27, 30

W —JLIZ Te2studio] , AR Embedded Workbench|
B,

33

5. IAR Embedded Workbench TOH > FILT—49 X
R—X] OEZFEM

2.02

2022 4% 6 A 27 H

a4 52 TLLVYM] . W—JL Te?studio] Z:E7N

38

6. e2studio T LLVM O >/ SERABOY > TIL
JT—HDAR—R| OE#EM

2.03

20224 9R 268

RL78/G15 HDSC S 4 75 ) Z&n

2.04

2023 3A1H

RL78/G24 FAAF DSC S4 751 #38/n

2.05

2025 3 A 19H

RL78/G24 FAAF IAR IDSC 54 73 1) %3&Mn

% 7-6 IZ TR_DSCL_Biquad] A% P_DSCL_Biquad|
[T{EIE

R T7-712No3 LU No.d DY FILEIE 1501 i
r200] IZ{&1E

2.06

20254 12 A 228

CC-RL RL78/G14, RL78/G23, RL78/G15 M a >/ A
S5 74+ 7 ¥ 3 > % -asmopt=-mirror_source=0 M 5 -
asmopt=-mirror_source=common [ZZ &,
SATSVRELER, TNIZHEL. FFa AV FADS
173 REELE,

H$oI707adz) FERTY—FAVT 4T L—4IC
X o

LLVM RL78/G15 DY > FNTRaozy bD ALY
ERICHHERESERDEREEML,

1.22DSCSA TS YN—aViEREEMLE,

48

7.1.1DSCSA4 73V
IREBI A IIAEFERTIEEDSTA TS VEHEREH

55

721DSCS475Y)
IREIB I AL FFEATIEADSA TSR EREH

67

8. YU TN T—YAR—REZDM®D RLT8 773 1)
TINA RICRBITT HI5E EEM

2.07

2026 £8 A 26 B

LLVM RL78/G15 BAH > 7)oy b A4 U
Hh o BEFESERDERTHIR,
Y—XOA—KAOI Y FOXFEIFEEBIE,

& 4-3. 4-4, 5-3, 5-4, 6-3, 6-4, 7-6, 7-12 [2DL T,
O— RY A XDOEMFIBRE

% 4-5, 4-6, 55, 5-6, 6-5, 6-6, 7-7, 7-13[12H A 4H
ILWDEN, RRKIT—BLUFEHNIS—DERZTIER
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2026 £8 A 26 H

4 RL78/G24 FAA A & U LLVM RL78 ¥ > 7170
17 FORERRREEZER
7. 23, 45, | REABDRELZEEIE
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55, 56. 58
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HAECHERALDFESIE
CCTIE RAaVERLKRIERYT S MERALOEESRE] ITOVWTHBALEY., BIHOFEALOFESTEICONTIE. AFRF21 AV MELUTY

ZHALTYTT—hrEBRBLTIESL,

1. HERXE
CMOS # SN YKL DBRITFHERHLEZLAF TS, CMOS BRIFBNVHERICE >TY — MEBHIZEZEL LI EAHY FET . EMOR
AOBICIE, BHAHEHESICERALTVSEEEDO FL—OIADUr—X, SEHOREM. 2B —XGLEEFAL. AL TIREICEFT—
ZEBLTLESYD, T5RFYIREICHE LY., HFZEM-oY LBEWTLESL, Fi, CMOS #FERE LzAR— FIZTO2WLWTHREBDIE
WELTLEELY,

2. BREAROLE
BREABL. RGOKEEIFETT., BREBARKICE. LSIORBEBROKEEITEETHY . LR IDBRELCRIHEFOREIITETT, s
Uty MFEFTY LY FFHRGDBE, BREANS £y B ERICHELETOHME. IHFOREBEIFRATEELA, RRIC. RENNT—F>
Uty MEEEZERALTY Y FTHRRDEBE. BEREANSY Y FOOINDE—EBEICET HFETOHM. HFORBIIRIATEEEA,

3. BRAIEICBITHZANES
LBUTOBRNLT TREDLZF(IZ, ANEBOABATLT vy TEREANGZVTLEEIL, ANESOABATLT v TERISDBFEAIS
&Y. BREMEZSIESEILIZY. REERARNANBRTZLLI LYV T IEENHYET., ERGDIC TERA IBICBTHIARNEST] 2DV T
DEBOHIHERIE. ZORNBEEFH>TLIEEL,

4. KERAHFO0RE
KRERAHFIE. TRERFFOLE] ITH->TRELTL XL, CMOS #RDANHEFDOA VE—F U RIE, — RIS, N A VE—F VR EMD
TWEYT, KMEAHFERABRETHMESE S L. FERRICKY ., LSIRBO/ 4 XAHMEIN, LSIRBTEEERNTRNIZY . ARNESLBHE
SNTREMEEECTBNANHYET,

5 2B8vyYIz21T
Uty hEE, 70y IRRELEE. VEy FEEBRLTCESY, TOJSLERTHROI OV IPYEZRE, YIYBEZXI OV INRELE:
BICYYBRZTLLLEZEN, Yty b SNERIRTF (FENHRIRER) 2AVV-/0v I THEZHBT LI RATATIE, VAV INR+HHRE
Liztk. Uty bEBEIRLTLESY, £, TRV S LOERDTHRBRIERF (FIFMBRIEREE) 2AVEI/0YYICHVEZRBEIE. Y1V
BREOIOAYINTRRELTHOYIYBEZ TS,

6. ANUHFOEIMKER
AR/ A XORFRIZ& DBEBEEALRBEORRICEYETOTEEL TS, CMOSEEDAAN/ 4 G EICEAL T, Vi (Max.) H»
5 Viu (Min.) ETOMWBICELEEDLSHIGEEIE, RBELZSIZFECIBNLAHYET ., ANLRLHPEEDHEEEEEAA. Vi (Max.) D5 Vi
(Min.) EFTOEEZ BT I2EBHMPICF Y2 YT/ AXBERALHVESICEALTESL,

7. UY—=TTF7FLR (FHEE) OT7 I XELL
YHF—TF7 FLR (FHEE) O7 IV REZELET, 7 FLREEICIE. [FROMEHERICEIYSITOENATLNS YHF—TF7 FLR (FHE
B) "HYET, ChoDT7 FLRET7IEALEZEEOBEIZOVNTIE. RETEFRFADT, TV EALBEWLESICLTLESLY,

8. HEMOMEEIZONT
HEZORGLERIEFTLHHESE, BRBELICVRATLAFHERBEREL TSV, ALIL—TDILa0TELEENES L. T35y
DAAEY, LATI RN E—UOEELGEICKY . ERNFEOHET, HHEE, BEv—C0. /A XWE. / 4 XREFELENRLDIGEN
HYFET, HELNESHRICEFTS5E8E. BLAORRKITEICORATLFHERKBRERBEL TSI,



EEE

1. AERICHEBIALER. VIV T7EIVCASICEET SERIE. FEREROEBER. CABGIZHRATIELO0TT, B, YVI+LIIT7H
FUINGICEET 2EREFERT HHE. PEROBERICEVT. BEHROMEE - DRATLERHCLESIL, ChoOFERICERLTEL-EE

(BEFFLEFE=ZBOWTIICELBELEAFET. UTRILTT, ) ICEL. H#E. —UZ0EEEEVEEA,

2. SHBRKFLEAEHICEHINZERZT—42. B, K. 70554, 7TV XL, CARBASEOEROERICER L TRE LEZE=EDHEHS
. ZRETOMOMMMEEICHT IREFLEIASICET IPNRICONT, SiE. ASORIEZTIHLOTELEL. FLEEFZESLDT
IEHYEEA.

3. LHIF, AEHICEDETUHFLEIE=BOHHE. EEETOMONMMEEZASHETILOTIEHY EFEA,

4, LHMGEMAFRAALEEIOBMBA, HE. KE. A, BHZOMOTAZTSICHEY. E=EREOREMOMAICETEISM UV ANBEL
HRBE. BARTM UV ARBOHKFS L URBEEEROBECENTIT>TLEEL,

5. UHMAE SWMELE—HBEMALT. S, RE. EE. UN—RIUTZTFYLY, oM. TEVICERLEVTESL, hhdiE. &
L EE UNRN—RIVPZFYLTHIZEYELEETICEAL, S1E. —UZF0EEEFAVEEA.

6. LitE., BHAGOREKEE ZHEKE) BLU IEREKE] CHBELTHEY., SREKES, UTISRTARCEANMERSAS I LE2ER
LTHYFET,

BEKE . aVEa—4. OAHER. BIEWE. FHAME. AVEE. RE. TEEM. -V FiLlE. EXAO0Ry +F

EMEKE  EEE (BEE. EH. BMF) . EFE (S5 . KFREEHE. SRERER I TLA, FERLHHEES
LR, T—2— FEICKYBEEME. Harsh environment AITRZEEREL TS LD ERE, HifLEd - BRICRETERIZTIAEMEOH
MR - VR T L (EMHBEE. AMRIZIEOAAMERATE2H0%) | L LEERUYMBZEERLESEISTNOH LM - VX TL (FEE
B/L. BERHE. BRFAFHHORT L, MEEEIEORTLA, TS50 FEBRVRTL, BEEHEBE) ICERASNDIELEZERLTELT. Thd
DARIZHERTDIZEFBEELTOVERA, X, SUHABELTVVARVARICUHBESREFEALLZCEICKYVEBEAELTH, LHE—1ZFD
BEEFEVFER A,

7. HoWBREERUFE, NBREHNSDREUE 100%FRIESNTVEIDITTESY FtA. BHN—FHIZT7 / VI Iz 7HGICEEFY
T4 RAENEAAFNATNDEDEHYETA, ThITE- T, S#E. EF2 YT HEBUHFEFLFRE (MRS FLESHBUSAERSATH
ZVRTLIZHTBARET VR - FEFRAZEAFITN. CNICRYFEA, ) ho4ELSBEEZASLOTEHY TR A, S, SHEUFE
FIFLHESNERSINEZHOPZ VAT LN, FELGHE. BB, VMR, FH. Nvx2J T2 0OWEFLEBETOMOFELRRALT
B (THESBMERE] EVWET, ) L TEEEZTLRVILFRIALEFRA, BitE. BBERMBEICERLELEIAICEELTELEEBEIC
DT, —YIHERZEVERA, T, ZRITEVTEOOLMDIBYIZENT, AEHBLUVLSHN—FIYII 7/ VI rIFHBIZDONT, BEH
HELUHETEMENERICHT 2RALELVICE=ZZDOEFNERE LBV LORIEEED. ARFLEFIRTOVHEIRILITVEE A,

8. LHMIECHANKEE. RFOUGER (FT—2>— b, —H—XIZa7I. 7IUr—>ar/—b, EEMENY R Ty YICRHO T8
ETNAADERLEO—BHTIESRIE] %) #CRAOLE. UM EETIRAER. BEERETHE. MEBHE. REZFGHZOMIBEESRGD
HEHEANTIHEACESL, EEEHOHEEEZBI TLUHERECHERASAEISEOME, RBEOTESSIUERICOETEL TIL, Sk, —4)
ZTOEFZEAVFERA,

9. LT, BHBERKORESIVEELOALIZEHTVETH, FERUFZIHIEETHENFKELY., EREKHICLKSTIFREMELIZVT S
HBENBYET, T, BHERE., T—2P— FHFITBLWTEHIEEMN. Harsh envionment MITR R EFERLTWSEDERE. MREHREEE
ToTHBYFEEA, RICHHEROBMEFIIBHENELESETH o TH. AFER. AKERTOMUHSMNBEETEZELIELEVELS. BF
HROBEICHE T, TRES. ERXRSE. RBEHLEHFORERHB LIV I DU NEE, BEHROBE - SXTLELTOHRRIEE
ToTLESL, BT, Y420V T bz 7I(E, BRTORIETREL -0, BEEOHEE - DXTLELTORERIIEHEHROEETITOT
&Ly,

10. ZHHUSOBRBEFESHEOFMCOTFEL T, HRERNCLTEHEXEOETEMEE(EZE L, SHEAICKELTIE. BEOYMEDESR - EH
ZHRHF 5 RoHS 55%. BRAINIBEEELISZ2THHAENS X, M IEFITHEET L5 SHEACES L, MEEFEETFTLAENI LI
FYELEBEICELT, Sk, —UZ0ETZEVERA,

11 BHRUIEIVEMZENNOESSLVRAICKEYRE - A - REZELESNTUVIEE - DATAICHERAT I LETEERA, BHESS
FUBMT . REF-EIBEFTHHE8E. MEABRVUNEESE] TOMBAESSICERSNINEORHEEEEEIRZETL. £
NOEDEDHDZEAITRVBELAFHREET>TLLESL,

12. BEHNALUHASEE=FITETZINDBAICE. BANCUZE=ZFIIHL T, ATIEZZLHOEEHERNITIEEEES LD EVELE
ED

13. AEHDLHE T —BELHOXEICLIIBROREEFTIEUCERFLIERTLILEELET,

14, RERITHEBESATVWIRARFZFSBHBURKUODVWTIFHAGAN ST VELLZS, SHOBXBELUEFTEMEE LS,

E1L ABHIZBVTHEASATILS M4t] L&, LRYR ILY PO ZRBKXESRELVIILRHR ILY FAZY AR ESHAEER. BEY

ITXET Rt ELVET,
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