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2. DSCS5475) API

COF7IVr—23v/—FTIE. DSCIATZVDITRTOBEMHET HILRHPRXDSCT1TFY
APl THA U ORIEIZCDOWTEHRBALET,

21 HE
ZDF7FIVr—var/—bTlE, ThA—FRIL] EWSHEIX,. DSC 5475 TRESA TS DSP
FILTdY XL (FEEFONANY)I—3 ) #ELET, B EWSHEIE. DSCS414 7351 APIR
DEENDEMOBHTFVELEZELET ., h—RILOEEICFTEROBYEADELEEILHYVET, =&
ZIE. T4 A—RI)LTIE, PYHLEMOBELZ R V(21 DFELITEHROBEADET., FALSZE
T4 I NEBRADA A VEBABETT,

22 T—HEE
SATSYTIHUTORENDT—4BEEEELTLET,

o RNH A
o FZILITYXLA—FRILNYEIL

221 RH 4
NYBT—RBEIZE, RVETAA VAV ERBOT—ETLA~NDRA VEANEENTET,

typedef struct
{
uint32 t n;
void *data;

} vector t;

(X] ROST—2RADNY I7AEVDEYETFL—FOERELYET, THIT. NIVEEED
[7—51 A 2NnN—[F(void )& LTEEENS=, S4TFIVTHR—bENET 2B LIE
MDA B BEERET IRLEEIHY FHA
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222 FITYXLA—FRILINV R

REEIEER., EHT—4. FLTREETHNTA—FERELTEIA—RILBEETIE. Ch5DT—4
., TRTH—RILEH (FLEEBRLGEDERI S R) IZHEED TNV FIL] T2 B&EICENINE
o F=EZIE FIRTAIILENYFILIERDESICEESINET,

typdef 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] AU FLT—28BEICE, A—FICRTTIDEDH DA N—DHADNEENETT, —HOH—FIL
T, BMOERERADRELEET ILENHYFET,

A—RIL TNV EIL] T—EBEDOITRTOAUN—(F, A—FHLYELT IDERHY £9 ., HREOK
BEAEYADRSVELEENET T, ZRHOREATYIX, 2—FHEY L TEIREAHYET, — 2D
DSP A—#JLIZIE. EEITIKEFE LI-REDZRBDOA T EELAHY ET, COBEIE. A—RILOKEN
SA—BEEETHCETEYLETONSAEYEZRT APIBAHMMIRBHEINET,

ZLOEHMIE. BERAONNTA—FITL > THEULGH—FRIVELEICHIET 51=0HIZ. ‘options,'7& ED /N
VELBEA UN—IZH LTI VA LF VY ZETTIRENHYET ., L —BHEEREDERICEH
WTINBEDITUVRALFVIDA—N—~y FER/NRICINZ 578, AIEEGRY . TI7+ )L MED
NULLBERESNTUVET, COT 74 MEIZKY, L —BHUGLEEE (EICH—RILOREER)
MR ENFET,

A—HEF, A—RILEBRNHALETITNY FLBETRESNEZD—RILNSA—EZEELTRAEYE
Hh, EZIE, BEFICFIRTALIDADE—FOE Y TRHELEET S LFELESATVET, Ch
BDA—RIINTGFA—BEZEETBHHEE. D—RILORBRKEEZENT DI LEED AT MNEIY
ToNTWAHIEZHERLTHL, FILWNSA—FTHA—RILEZBDILT 2RENHYFET, T11LE
BREEZLEET H5EF. COHFRTERSAELEA, T1ILERBEVDOTLEETEEY,
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23 BEHD3FIH
TRTOBEHITRDIBFE TR EZFANET,

<handle> : h—RILEFHDIKE. R, XSA—2, ZLTHTLavhEENRTLDIh—FRILNY
FILT—2BE~DRA 24,
<input1>...<inputN> : AAST—R ZRFLAEDT—REDKRA VA2 ELTESIND 1 DFERIE
BHOANSIH, RAST—REIEEET CENTEET,
<output1>...<outputN> : 1 DER(FEHDE KRS >4,
<EBMA T ar>: A—RIUNY FILT—E2BEICEEENLEWVMEED D —RILINT A—2 F=(FA4
AR

] BE#FEUHLTREEZOEENIRTEFNTVWIRLEEHY FEA, EZIE, FIR 70 L2¥H]

EBABICIZADPEAEHY T A,

FEAEDEKIFT. 16EY FOBHRBRERLES . BRERIZE, 7TV 75— a v nBELRYIC
BEBIS—O— FOHROBERNEENTLIEELHYET ., HEAE. A—RILORBREZHEHT S
FOICEIY B TEIVEDHASAEVEZRLEY., h—RIVBEORINGERHEOREZRLEZYLET, C
DIL—IL DB L, BE—DERBEDANSHREHEL. I —REARELALBIMESETY ., COKIE
BEICIE, B#RIERT—2X3—FTRGHERERLET,

AIEMADERIICEIYLTEIDEDHDIAT)EEZTIEZRIEHENADEFRLI-BEIE. T5—K
REERLTWEYT (124 T5—NE ] S8B) . C99 LI, malloc)BE#IEIFHELLOT—2ETHS
size t#ELET, size tDEEDE Y MBIXTSY I+ —LIZKEFELET, TD=H. DSCS14T S
AL LEDE (T5—THEHEWN) ERENXRIN-OFHEZRELTHS, ERZE malloc()IZET ESIZLT
2L,

FEAEDEHBTEUE LOBKEIRDOKLSIZHYET,

intl6 t <status/size> = function (<handle>, <inputl>,.., <inputN>, <outputl>,..,
<outputN>, <additional options>);

FEAEDERICITILREDIIHI SAD—HDANEENETS .

24 IS5—0E

FTRTOBEBMIANSIEE D —RINTA—RIZR LTCAELZEBYRKEOF I v I EZEGFLET, F&
AEDBE#IE, 6EY FOBHBAT—FARa—FH#RLET, h—RILOREPREEZ (AEUEIYHTO
f=I12) RTEAFIIFSNTT, =& ZIE. R_DSCL_FIR_stateSize i16i16 BEi#i% £ T,

FTRTOBHE. BEOBHETCIS—KEEZRLET . BEDOIS—KEICIE, EHTELITEBESINAI=—
ENEDEBHENZNY L TONTVET, BEHABRILIZEESIE. 0 2RI A, FLITEDEBHEZRT
ET. IT5—USNDHERELIIHANZIKEEZRLET, ;=& 21X, R_DSCL_FIR_stateSize i16i16 B4

(. FIR 74 L2 DREZERIMNTE-ODAE) A XBHEZRLET, hOBEKIE. FAl4GIETS—IREE
(F—N\7O0—DRLELRE) ZRIEDEEZRLET,

AEVEFEYLTEREDOICAE) YA X EHRELTRIEHN 0 ZRLEEAF. EEESAF-H—RI
INSA—=BZIZAERYRTRETHDIEEZEKRLET,

IS—RELERT—RARKEDEWNITEEL TS, T5—IKEE (R_DSCL_ERR_<description>TE&
) IRICADEHEZES. h—RILOEEHITFHKREZRLET (Bl : NULLAARSAV4E) . Th
2% L TRAT—42 XJRE (R _DSCL_STATUS <description>TEE) (XIEEDEHIE

(R_DSCL_STATUS_OK Mi5&1%0) ##Fb. h—RILOHAICHET HAEELHIEDOD, h—FILIC
KOEMEBEDETIIWHITREVKEEZRLET, XL BEA—N\T7O0—([FRXAT—2 AKELLTRS
hiTo Lizh> T, —8O7 TV —L a3 U TIERAT—2RAKEFERLTELNFVELAL, T5—K
REBIIEICHLUNAVLETT, T7—I—FIZIFADE. RT—F2XI—FIZIXEDNE (F/=1E0) HEIYHT
birL'Cl,\éT—&b A—HOI—FTIEING 2FBEOKREZRZICRATEET,

IS5—O—KRERT—HERO—FKIE. NYFT7A)Lr dscl _types.h D enumBEE TCEEINET .
TRTOBBDIS—aO— FTHEASASI—BHEEXILTOEEY T,
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R _DSCL_STATUS OK: BEEMNEA LTV EHA, COI—FDIEIX0 TY,
R_DSCL_ERR <pointer> NULL : BI#tAS NULL /R4 > 2 [TEB L FE L1=, <pointer>d, T5—¢&
HotlRA VB DARETYT, =& &I,
R _DSCL_ERR_INPUT_NULL [&, AABIEA~ADKRA > %2 H NULL
THACEEZEKLET, input "R B FIFT MY RTH
Y, RIBZ[T M) Y ZAEXHRDT—E2 KA VAN NULL TH515
Bzt COa—KAFEHEIAET,
R _DSCL_ERR_INVALID <x>: B (/N> FILERHE T, FEIXERE) B3htk=d T3 vFEEFN
SA—ANRETHR—FESNhTVEREA, <>, FEDH %%
BI#. H—RIINSA—A | FFBXAN—FHBRALET, =&
ZIE, T30 FILEERIZASHE— FEFETE L 1-'options’ *
UN—DBFEEL, Y R— FINTUORWMENC DA VUN—THEESH
TW31BAI1Z1&. R_DSCL_ERR_INVALID_OPTIONS a— KA\
IhET,
Ff-, —HOBEBBEENIS—a— KPRT—E2XRI—FRAEZEIATWNET, DSC 54 TS5 H#D
Jz—X 1Tl LFOIS—a—KERT—ERI—FAEESATLET,
R DSCL_STATUS OK= RT—4 X OK, BABIFEELTWFEEA,
R DSCL_ERR_HANDLE_NULL = /\Y K)LA®ORA 42 A NULL TG,
R DSCL_ERR_INPUT_NULL = AAWRV B FEIEZFDHDT—E2~DHRA 2N NULL TT,
R DSCL_ERR _OUTPUT NULL = HARNS B F=EZFDHDT—2~DRA V2N NULL TT,
R _DSCL_ERR_STATE_NULL =FIR £7=I& IR 7 4 JLZ DRAERIRE~AD R A > 2 A NULL TT,
R_DSCL_ERR_COEFF_NULL = Z#7 L4 ~D7RA > 2 H NULL T,
R_DSCL_ERR_INVALID TAPS = 4 LA %y THAN 0 FERETHR—FShTLEEA,
R_DSCL_ERR_INVALID STAGES =7 4 LA RAT—UHMN 0 FERETHR— S TWWEYE
Ao
R_DSCL_ERR_INVALID_OPTIONS = handle @ options flE TREHYR— SN TOWEWNE— KAEE
SNRTLEYS,

25 AHOYR—F

DSC 54 73 D—8MOA—FLTIE, BHOAHDE—FEHR—FLTVET, ChHDE— R,
BEMRT—2BISERSINES,

HDE— RIE, h—RILD/N\Y FILEBERD options BERTHYR— kIhFET, options DUTDE v b
T4—ILRIE. AHE—FEBEME—FAICTFHSIATLET,

e EvhkO02:bE—F
— R_DSCL_ROUNDING_DEFAULT =0
— R _DSCL_ROUNDING_TRUNC = 1
— R_DSCL_ROUNDING_NEAREST =2
— FHEH =37

[(3] R _DSCL _ROUNDING DEFAULT [, h—FILDT I+ FEBETT, SATSUDTRTD T«
WABATIZEWT, T4 LOEEIXTIVEDHTT,
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3. 714 3EHAPI
SO+ Y3 0TIE, RL78DSC 54 TS5 U TEESN TS T4 LABEMISOVTHBALET,

31 FIRT—2#EEKDES

FIR A—RJLIZ, r_dscl_firfilter t 24 TD T 4 LEADNY FLEFERALET. CONY LK, 7400
AITEVHLO—RE LTESNET, NV RILAAS TOT—ABERIRDODKESIZHYET,

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

uintlé t options; // options that specify rounding, saturation, or other
behaviors

} r dscl firfilter t;
T—2BERDE A VN—[ZDVWTUTICHBELET,
taps= 74 ILE Ry TH

coefs = FEANIZA~ADKRA 2B (AARIZERLT—LETHILENHYVET) . TLADRBR
A—NEELFET,

state= T4 ILE DREIREADKRA V5, BES A D EMOREITIKEFT HREEEAFT . NENIKE
ERINT HODAE) FA—HITLoTEVHTON, RBREBEOABREH—RIVICE>TE
BanFd,

options= Ev kI TENT=NFTA—2FHA T ar, FRATELIE—FOBEIL, VIO T7H#
B30 TAHDOYR—F] #8BLTIZE,
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3.2 FIR #)#i{t API

NV RLTHEREENF T a VIR T I L EREEZDHE GBES A 2 EMD/NFA—2D0 Y
FHET) THODEKTY ., 074 LAFUH LERZFUTHTRIIC. COBHZE 1 AFEVCHTBREDN
HYES, B

intlé_t R DSCL FIR Init i16il6 (r dscl firfilter t * handle)

NTA—A

handle r_dscl_firfilter_t T—2 BEARDA VR EZ U XADRA V43,

handle — state ANT—RERL7 LA LICHELEES A VDFIBT FLAANDRA VR TY,
RYIE

R_DSCL_STATUS_OK= RF—% X OK, RIEEIZHELTLEEA,

R _DSCL_ERR_HANDLE NULL = /\Y KILA®®RA >4 A NULL TF

R_DSCL_ERR_STATE_NULL = BES 1 > ~DHRAS A A NULL TT,

R_DSCL_ERR_INVALID _TAPS = 4 v 7#m 0 T,

R_DSCL_ERR_INVALID_OPTIONS = handle @ options { CEREH K— k SHTULVAEWE— KAEE
SINTWET,

Z0fh = FHEFH,

(E] COB%IE. N FILBERDOKREERICLE>TESREINTVWS FRIKEBONBOHEZMELLE

o TAIILRFREBAO, DN\ FILBEROABRIETMAL LE W=D, IS I2BELNHY F
TO

ol
COBBEEFTEERALELANT, RROFEAHISOVTHFR 7 LEORESBLTIEEL,

il BR
NY RLAERIICA YRV RESNTWERELRHY ET . #HMEFROFIZESELTIESL,
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3.3 FIRZ1J)L% API

Ty IERA VNILRIEE (FIR) Z4LE2Ah—R)LIE. BUHEINE-UIT, 2—FANERATEELA
A TLBIZH L TCRLBOEAY U TILEERLET,

=

intlé _t R DSCL FIR i16il6 (const r dscl firfilter t * handle, const vector t *
input, vector t * output)

NG A—H
handle r_dscl_firfilter_t T—2 B EARDA VR FZ U RAADRA V43,
input ANT—3D vector_t T—FEEER~ADKRAVZ, COBEHIE. 1 2 XFXEEROA

AT—2HEBLEEA

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

input—data ANT—ADEBT KLAADKRA V2, ZORAVEE, BREFVETHIICERET D
ELAHYET,

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

output—n  BEMAERTHIHNAT U T, COBIEKBERICLE>TEETRAFLET,

output—data HAT—B NNy T7ADKRA VB, CORAVEIE. BEEFVHEIHICRET 2LELH
VEFT, BAT—4 Ny 77 EEBZL>TEZTAENFET,

RY1E

R_DSCL_STATUS OK= XT—4 X OK, MIREIEERELTLEHA,

R_DSCL_ERR_HANDLE_NULL = /\Y K)LADRA 42 A NULL TG,

R _DSCL_ERR_INPUT NULL= AARZ 2 FLEFEFDFDT—E2ADKRA 2 HNULL TT,

R_DSCL_ERR_OUTPUT_NULL = AN R FEZFDHDT—2ADKRA 2 H NULL TT,

R _DSCL_ERR_STATE_NULL= Z 4 LZ DREPREE~ADRA 2N NULL TG,

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

R _DSCL_ERR_INVALID TAPS = J 4 /LA % v THMN0 TT,

R_DSCL_ERR_INVALID_OPTIONS = handle @ options flE CIREHYR— FEh TOWEWNE— KAEE
TRTWWET,

ZDMh = FHFEH.

gh“:l

BH

JAYY FIR 240 8A—IIE. EAAY U TIVIZH L THEA VIMILARE I I EEELET,
ROBRKIE. TAYTFIRI74ILAD—BEEZRLTHY. hIZBEH. xFAAT—EF., yIHAT—4
#RLTWET,

T-1

y() = Y @+ x(n = 1)
i=0

BHAYOTLIE. nBYTDFIR 74 L2 ERTLIEHERETT., ChZEE1ICSRLET
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Xin Xip-1 Xin2)
" > z! > z! > 7! > z! > X[n_(T_1 3

Xin]— AAT4LEHUTIL, hinl— T4 IL2HES

B1 FIRZ4I)L%

& e /MR Bh 4

BREEENRATRESN TS O, BENMRAOBEICIET IVEAHYET. ROMEEZERE
TOREADHYET,

o« R —1vy
e A—/\T0O—

A=Yy BAT—2DRT—1) 257749 % TFIR_SCALE Al (& Tr_dscl filter_asm.inc] TEZ
ENTVET, HAZAEVICEZTATHICI, BERNRT—ILIZE->TAHIZVT FENFET,

R—ILIE. REONMIGEY MIEFELLGITAERY FEA, H

T4 BN QUI2BHKT, J4ILEAAADR QIUABRTHIEES. EEHAYUTILORBEREL
Q6.26 EHKIZHYET, RT—JULEIZ12 ZRET A LT, REBEBROETH12EY FEPYET, &
BRHLEAT— FTIIMEED 14 EY FDOHEERT ZEIZEHT, BDELEBRERITLET,

A=YV IT7H3DTIAILMEFI15 TS, COEZERELEBEE. SATSUEFaAVMIL
TEHELEAHY FET,

A—noa—: COBHBIET. BELA—NTJO—RELZBHICLTRE—FARELINATVWET, D
Bk, —ENRE/BEREXFRALTEEIATOET, 7¥Fa2LL—FIE32E Y LA LED,
F—No0—HLEELFT, BEEORKRERT 16 EY MITHBINDEH, BELEAbhWET, £—N
J0—%F2ICE#ETE=0I121F. AAT—2% log2(taps)E Y FEIFRT—ILE DT E2HELAHY FF
(mK15EvY k)
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!
FIRZA4IWLZDMEAILE S V24 LERDOHIZERLET,
#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
API document

vector t myOutput; // for a definition of the “vector t” data
type.

// Coefficients should be stored in time-reversed order
intleé 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

intl6 t  inputData[NUM TAPS - 1 + NUM SAMPLES];

intleé t outputData [NUM SAMPLES] ;

intleé t myFIRFlags;

R Set wp the FIR filier ===ss======= =4
myFilterHandle.taps = NUM TAPS;
myFilterHandle.options = 0; // default

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

myFilterHandle.state = (void *)&inputDatal[0]; // starting address of
delayline

[Fr———— Initialize the coefficients and internal state --—--—-- wf
myFilterHandle.coefs = (void *)myCoeffs;

myFIRFlags = R DSCL FIR Init i116il6 (&myFilterHandle) ;

A e Set up the input/output -----———---"---—- %/
myInput.n = NUM SAMPLES;

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

myOutput.data = (void *)outputData;

[Fmmmmmmmmeememe==== Wait for input data --——-———--"-""-"-"-"-"-"--—- %/

Y L Main library function call -—-—-——--—-—-----——- %/

myFIRFlags = R DSCL FIR i16il6 (&myFilterHandle, &myInput, &myOutput):;

R it 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 TLEIREFRITLTEY . COBEFANNY I 7EHANY T 7
NIRTOT—E2EZRMNTIDITHR LB A XZHEL>TLWIRENHYET ., £ITHWNMGEIF. AAOTY
TLEFMEN T A ILETERENHYFET, WEBEIO—ERT—Y G773 %B2ITRLET,

[FIR_SCALE_A] O+t w k
SA4TSYDavnA I
2

M &

R_DSCL_FIR_Init_i16i16 ()DFEUHE L
v

NEBT B TILES.

ARRA 2R,

HARSA V2 DEIY HT
v

R_DSCL_FIR_i16i16 ()OFFUH L

v

YOTNFIVITET?

A

AIAY-4

(&L
y
’T

X2 wmEIO—

il BR
FHRI 2D Y THIE, TALBNY ELTHESA TV SEE—HT IRENHY ET,
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34 IRNAMVTY FT—2RBEXDER
J4ILBR N> F)Lr_dscl iirbiquad t DEZFLUTFIZRLET,

typedef struct
{

uintlé t stages; // number of biquad stages

void * coefs; // pointer to filter coefficients

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

uintlé t options; // options that specify rounding, saturation, or other behaviors

} r dscl iirbiquad t;

T—REEEREDE A VN—ITDVWTUTICHBALET,

stages= N4 VT FRT—I8

coefs= BEANRIIANDRAVE (AAMRVBERLT—R2ETHLILELNHYET) . TLI1ORER
A—YNEELET,

state= T4 ILZDAEBKEADRA V2, BESA D EMOELEICIKET 2IKELZEAFET . NERIKE
ERNT D-ODAEY EA—HITL->TEIVETON, AEBBKEBORBEH—RILIZCK->TE
BIhFET,

options= Ev hIyTEINFNSTA—AHEA T a0, FATELIE—FOBEE. THODHYR—

bl #8BLTESL,
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3.5 IIR/NA9 7Ty FREY 1 X API

CHNEIRZANEAD TAVTFUR] BETY, COBEEIKX. 202 ORNBKE GBESA V%S
) ZHRMTHEOICA—FDLENYLUTEIREDHZ T4 X U1 ) ZRLET,

=

intlé_t R DSCL IIRBiquad StateSize 116il6 (const r dscl iirbiquad t * handle)

NG A—H
handle r_dscl_iirbiquad_t T— 2 BEEXDA VX RZ D AADRA U E,

RYE
TAILE TRHERINA FTD/INYy T 794X (type int16_t) ,

GE] COB#ELLERINZNY T7HA X(E, BEALAT 4 LRICEET HFELMER (R14. AR
BEUVHAT—2EOLI—FEE) 28BITIDIC+REIAXTHIDELAHYET, -, &
ENBHAXITIE. TA4ILENY FILPERTLAIEEENEEA.

ghﬂ;

BR

COBBETANEDOMEERICHERTHET, A—YDBYETEIRNENY ITIFH A XAEZRETEE
T, HAHWNE, I—YHEARFICCOBBEERA L TRELGATY YA XZREL., TOY A XDOHMT L
1% (BRFVFYTRAMLEAET) NEPREBRICEIYLBTEIENTEET,

(E] C99 LIFE. malloc)BEBIEFELELDT—2ETHS size t #HELET, size t DEEDE v MiF
[FFS5v kT4 —LAIZKELET, malloc(R_DSCL_IIRBiquad_StateSize_i16i16())% & L TR
REZENT H-OD AT ZE|Y BT EEFIZ, R_DSCL_IIRBiquad_StateSize i16i16() A& D1IE
ZRLI-BEE. FPHLGOVBENRET L LAHYFET,

i

COBBITBEARTIXFERALEEADNDT., EEOFEABIIZCOVTIXIR 74 IIL2DHIESHE LTS,

HIpR
IR\ FILWERNZA Y REZ VRESNTWEARELNHYET, SFHITIIRDHFEZSEL TSI,
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3.6 IR/ 97w F#IHA{E API

NV RILTHRESNE=A T a VIS TI LA RBENHLE BES A 2 EMtbD/S5A—2D0 Y
Ty FLED) $H5EODOEATY. 24 LFVHLERZREUCHIHEIIC. COB#EZE 1 BAFVHT S
ENHYET,

=

intlé_t R DSCL IIRBiquad Init 116116 (r dscl iirbiquad t * handle)

NG A—4
handle r_dscl_iirbiquad_t T— 2 BEEXDA VX RZ D AADRA U E,

RY1E

R_DSCL_STATUS_OK= RF—% X OK, RIEEIZHELTLEEA,

R _DSCL_ERR_HANDLE NULL = /\Y KILA®®RA >4 A NULL TF

R_DSCL_ERR_STATE_NULL = BES 1 > ~DHRAS A A NULL TT,

R_DSCL_ERR_INVALID_STAGES= /A 4 T v RXF—S#M 0 T,

R_DSCL_ERR_INVALID_OPTIONS = handle @ options {8 CEREH K— k SN TULVAEWE— KAEE
SNTWLWET,

Z0fh = FHEH,

(X] CoB#%E. N\ RFLBERDKREERIZE>DTERENTVS IRKEORNBEDAZHELLF

To T4 IILRFREBO, DN\ FILBEROARITMAL LE W=D, IS IBELNHY E
j—o

B7L
T4 VBREENHE BES A VEMOREFH/NNSA-2D0 Y FLEL) T5HOBHAT
Yo TUEALRUE LEAKEFUHTRIC. COBEKZ 1 BFVHILENHY FT,

Bl
COBEBIEATEEALEFLEADT., REOERBICOVTIXIR 74 LEZDHZESHLTIEZEL,

il BR
IR\ FADERICA DRV RIEEATVIRERHY ET. FMIFIROFMESELTIEEL,
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3.7 IRNLYUTYy FI4)L% API

ZDOA—RIIE, IR (EEA /SIVRIGE) T4V %, hRAT—FENRNA4 07y FORRXTEELET,
NAITYRIZ.2RIRITAILEDEI LI D1DTT, EHIZERDIR T4 LA TIE, hRY—FK
NIy KOADRBERE LR L THEBBENNS K BZERNHY T,

NATy RIZiK, EBERIBEVIPEER I SLVINLE, SEITFLHEELAHYET, ThEFNIZE
FrEEmAHYET, IR Ty FAPI L, BER I #FALTHITSATHET,

COAh—FRIIE, FUHEINDE-UIZ, A—FNRBIRAGELBA AT TILBICH L TR CHEOH AV VT
WEERLET, hRT—FKN4 970y R 1 —INRBRIRTEET,

=

intlé t R DSCL IIRBiquad 116il6 (const r dscl iirbiquad t * handle, const
vector t * input, vector t * output)

NS A—43
handle r_dscl_iirbiquad_t T— 2 BEEXDA VX RZ D AADRA U E,
input ANT—3D vector_t T—AEEER~ADKRAVZ, COBEHKIE. 1 2 XFUXEEROA

AT—2HEBLEEA

input—n B#NNET ZANY LT, COER. BREFCHTEIICRES 2LENHY F
ERS

input—data ARAT—BNYIT7~ADRA VB, CORA V2, EREFUHTRIICERET SLELNH
YEF,

output HAT—A2 D vector t T—RARBEERADKRA 22, ZOBHKIE. 1 X2 R EERD
HAT—20OmMAEERELET,

output-n  BEBHMBERTEIHAY U TILE, COEBERICE>TEZTRAERET,

output—data HAT—B NNy T7ADKRA VB, CORAVEIE., BEEFVHEIHICRET 2LELH
VEFT, BAT—4 Ny 77 EEBICL>TEETAENFET,

RY1E

R _DSCL_STATUS OK= XF7—4 X OK, RIREIEEL TV EEA,

R_DSCL_ERR_HANDLE_NULL = /\> K)LADRA 42 A NULL TG,

R _DSCL_ERR_INPUT_NULL = AARV A FLEZFDHDT—E~DRA VA2 HNULL TT,

R_DSCL_ERR_OUTPUT_NULL = HARY A F(EZDHDT—R2~DRA A H NULL TT,

R _DSCL_ERR_STATE NULL= 74 L2 DREPREE~ADRA > 2N NULL T,

R_DSCL_ERR_COEFF_NULL = #7 L1 ~DRA > 2 H NULL T,

R_DSCL_ERR_INVALID STAGES= "1 % Ty RXT—S#M0 T,

R_DSCL_ERR_INVALID_OPTIONS = handle @ options flE CREHYR— SN TLEWNE— KAFEE
IRTWET,

ZDh = FHFEH.

B85

IRNAT Ty RT 4B ART—FNRA 9Ty RETYT, FNA4 0Ty Ik, ADEHADBEFEN
ROBATREIND2RIRIZAILEDEI a2V ERYET,

y(n) =b0*xx(n)+blxx(n—1)+b2xx(n—2)—al*xy(n—1)—a2*y(n—2)

==L, yNIZEAY L TIL, xMFAAH2TIL, yn-1)E x(n-DIEFRFN1H 2T DT EEZ B
ELEHEAY Y TILEAAY U TIL, yn-2)E x(nN2)IFFNEFN 25T V5RABREIHEELEHAS Y
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FILEAATFUTIL, b0, b1, P2IET4— K74+ T—FKgE#., FLTal & a2ld 71— KNy EHET
ERS

GEBHEREROLSICHEYET,

N-1
b0 + b1z71 4+ p2772
o 1+alz 1 +a2z72

H(z) =

ELONBART—RNAD Ty FRAT—V8TY, EXAT—DICE, HH DO, b1, b2, al, a2 DE
HhHty bHYET,

B3IZ. IRNAYUDy FE#HERIERLET,

XAnl— AAY2FIL. YHnl BAY 2 FIL. bnlakinl 7 « L2 &k, 21 - BES A >

K3 IRNAUDy K, BERI
B/ R EE
BHMEEE/ M EATRESIN TS, BE/MEAOBEISIET IVENHYET., ROMEEEE
TEIBLENHY ET,
o« Ry —1L4yg
o FA—nNTDnO—
Rp—=)oF BAT—2ORT—1) 2577494 TIIR_BQ _SCALE_A] I Tr_dscl_filter_asm.inc] T
EEINTVWET, HAZATYVICEEZADHIC, BRENRT—IICE>THIZV I FENFET,
RT—ILIE. REOPMREEY FEFLLLBITNIERY FE A,

TAILEFEEN QUINRERXT, F4ILEANDN QR4 ERTHIES. EHAT U TILOBRBHRIL
Q6.26 HKIZHYET, RT—ILEIZ12 2B/ET S ¢ T, ERERORTH12EY FEYUE T, &
BB HEAT— FTIMEED 14 EY FDHEERT ZEICKH>T, BELREBREERITLET,

A=)V 270 8DT 74 MEIZ14 T, 2F Y., BEIZE -T2, 20EHEHEDEXZRETEZE
To TRTORBEN-1, YDEEARNIZHNIE, RT—V2TT70 3% 15(1CEETEET, CDHFE
. SA4T7S)EZBaA VNI ILTEIRERHY X,

F—non—: COBEHIF. BELA—N\TJO—REFBUICLTAE—FARELIATHWVEST, D
ML, —ENRE/REBEEZFALTELEIATLET, ZXFa1LL—2[E32Ey FLMELT=.
A—NR7O0—HLHELEFT., REROREBREIT16EY MIZTEhb-H. BELLEbIWET, £—N

RO1AN1665JJ0204 Rev.2.04 Page 19 of 50
Mar.1,23 RENESAS



RL78 77 2 1) RL78 AT VA NEBaY NA—3554 T3 - T4)L73

JO—%%FRICEETEE=HIZF. A AT—2Z3EY FEHRY—ILEFO VT EZRENDY FT (XK
15EY R)

)
IRANA2 D7y FERDOERBIZRLET,
#define NUM TAPS PER BIQUAD (5)
#define NUM BIQUAD STAGES (3)
r dscl iirbiquad t myFilterHandle; // instantiate a handle for my use
vector t myInput; // See introduction section API section
vector t myOutput; // for a definition of the “vector t”
data type

intl6_t myCoeffs[NUM_TAPS_PER_BIQUAD & NUM_BIQUAD_STAGES]
= {b0, bl, b2, al, a2,..};

intl6 t  myDLine[NUM TAPS PER BIQUAD * NUM BIQUAD STAGES];

intl6_t inputData[NUM_SAMPLES];

intl6_t outputData[NUM_SAMPLES];

intl6 t myIIRFlags;

intl6 t dynMemSize, staMemSize;

A Set up the IIR filter biquads ------------ w/
myFilterHandle.stages = NUM BIQUAD STAGES;

/* Setup data format and options */

myFilterHandle.options = 0; // default
/* 'l Tt is important to setup the stages and the form before */
/* 'l calling function R DSCL IIRBiquad StateSize 116il6 () */

staMemSize = NUM TAPS PER BIQUAD * NUM BIQUAD STAGES * sizeof (intl6_t);
dynMemSize = R DSCL IIRBiquad StateSize 116il6 (&myFilterHandle) ;
if (staMemSize >= dynMemSize)

{

myFilterHandle.state (void *)myDLine; // probably more common
}
else
{
myFilterHandle.state = malloc((size t) dynMemSize); //malloc expects size t

}

/* Initialize the coefficients and internal state */

myFilterHandle.coefs = (void *)myCoeffs;

myIIRFlags = R DSCL IIRBiquad Init 116il6 (&myFilterHandle) ;

e e Bt Set up the input/output ------—-—-—----——-—- #/

myInput.n = NUM SAMPLES;

myInput.data = (void *)inputData;

myOutput.data = (void *)outputData;

e Wait for input data --—-——-———-—"-""-"--——- #/

e et Main library function call -—---—-——-—-———-——-——= #/

myITRFlags = R DSCL IIRBiquad 116116 (&myFilterHandle, &myInput, &myOutput);
[ 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.

RO1AN1665JJ0204 Rev.2.04 Page 20 of 50
Mar.1,23 RENESAS



RL78 77 X 1) RL78 AT VA NEBaY NA—3554 T3 - T4)L73

nEIO—

LEDFIE. TRTOTANEH U TLEIREFRITLTEY ., COBEFANNY I 7EHANY T 7
NIRTODT—EZRMNT IDITHR LB A XZHEL>TLWIRENHYET ., 5 THWNMEEIF. AAOTY
TIVEREINT A LETERENHYET, DWBIO—ERT—) VT T77 03 %B4ITRLET

MMIR_BQ _SCALE_A] DHTE

SA4TZ)DaviA( )L

R_DSCL_IIRBiquad_statesize i16i16 ()
DU L
R_DSCL_ lIRBiquad _Init_i16i16 ()
DFEUHE L
v
WES BH 2 TILES.
ARARL A,

HARA O EDEIYHT

'

R_DSCL_ lIRBiquad _i16i16 ()

DFFEUH L
¢ AIAY-4
HYoTNFVvIRET?
(&L
v
’T

X4 MEOIO—

HR

BESAVORSE, HRAT—FRT—PHICE>TRFEVET, ZDH. ZOD/IRTA—42I1L
R_DSCL_IIRBiquad_StateSize_i16i16 (B &I F UK THIICHRET IHENHY £7,
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3.8 HEBIRT—2BEKDESR

BEBIAINANDN—RILDETRTON)I—2 3 0 THERASNS T 1 )LF /2 FJLr_dscl_iirsinglepole_t @
EHEFRDELYTY,

typdef struct
{

void * coefs; // pointer to filter coefficient

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

uinl6 t options; // options that specify rounding, saturation, or

other behaviors
} r dscl iirsinglepole t;

T—2BERDEA VNR—ITDNVTUTICHBALET,

coefs= T4— KNI 2 Y TORBADRA 2T (ANERLT—2ETHIVELAHY FET) . HE
F1A—HNEELET,

state= 74— RNV IRy TORE~ADRA V3, KEFHA—RILHAEELET,

options= Ev by TENT=IRFTA—=4HEHA T3>, FHTELZE—FOBEF., TADDOYR—
bl ZSBLTLSIZELY,
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39 HIBIR 7442 API

CDA—FRIIE, TF4—FNRv o2y THR1DDIR (FBRA V/INLRIGE) TF4ILATHIEEBI 1)L
2ERELET, RAKT7A[EF2A=T4TY,

=

intlé _t R DSCL IIRSinglePole i16il6 ( const r dscl iirsinglepole t * handle,
const vector t * input, vector t * output)

NG A—H
handle r_dscl_iirsinglepole_t T— 2 BEARDA VA2 U A~NDRA V3,
input ADT—E D vector t T—EFEEERDA VRAZVAADRA VB, ZOBEKIE. 1 VR4

VALEBOAAT—EREEELEFEA.

input—n B#NNET ZANY T, COER. BREFTHTEIICREST 2LENHY F
—d—O

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

output HAT—2 D vector_t T—ARBERDA DRI VAADKRA 2, ZOBE#HIE. 410X
AOREEBROBAT—IOMAEERLET,

output—n  FEABHPERTEIHAY L TILE, COEFBBIZCE>TEZTATIET,

output—data HAT—B NNy T7ADKRA VB, CORAVEIE, BEEFVHEIHICRET 2LELH
VEFT, BAT—4N\y I 7EEBICL>TEZTAENFET,

RY1E

R_DSCL_STATUS OK= X7—#4 R OK, BREEEREL TLEEA,

R_DSCL_ERR_HANDLE_NULL = /\Y K)LADRA 42 A NULL TG,

R_DSCL_ERR_INPUT_NULL = AARI R FLIEFDFDT—2~ADKRA V2N NULL T,

R_DSCL_ERR_OUTPUT_NULL = B AR A F([EZDHDT—R2~DRA A H NULL TT,

R_DSCL_ERR_INVALID_OPTIONS = handle @ options flECIREY R— SN TLWEWNE— KAEE
INTWET,

ZTDfh = FHFH

CE] Coh—RVICEOHEEREHY FEA, REREZ 0 ICHHALT H0EF1—FDEETT.

ghﬂ;

BA
A—/SRENAIRADEBIR 7413 %, ThENES5 ERE6IZRLET,

Xin] + I—' Yinl

Z-1

O<a<1, alFEOO—/RXRT LR
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K5 O—/\REHEIR

Xin] + I—’ Yinl

Z-1

6 /NA/NREHGE IR
BEEO—/ X IR 74 L RIZIZROEEBHESAH Y £9,
H(z)=

a
1-(1-a)z~1

2L, alXEICET, Z4 LB HERELEFT, afM1.0 THNIEX., T4 ILFIEIANEBEZEEET
[ELET, a0 ICAM>TREDT D E. BRERSOBEARECLYET, BEBO—/XX T ILEAD
HAlZ, ROKLSIZHETEET,

Yn= yn—l(]- - a) +x,a
EJ{kS
Y= Yn-1+ (xn - yn—l)a
=L, xn[FASES. \wlET74ILE2HATY,

BIBNA IR T AL R ERDIGEBBTEETEET,
H(z)=

a
1+(a+1)z1

f=1EL. SONAIRRT 4B, aD0CEHDLKEFAFRMNEARERBRTRIERT AESICHYET, 710
BDDHEEFEZEL DT TVr—2arTREFLLHBEW =D, ELOEBNA /IR T4 LA (X, BiEOo—
IRATAINEDHEAEANEENORHETEILIZE>TEREINATVET, TOH. N /ABAIZY
VINBESERYET,

y’n: Xn — Yn

=1L, xn[FAHNEE. yWwEERDOESIZHESISNE-O—NRRA T4 EHA, FLTYlINA/RRT 1)L
AEATY,

E /MR Bh

ERIEIEENMNATEESATVNSH, BENMRAOBEICIETILESAHYFT. ROMEZERE
TERLENHYET,

o Ry—1Yvy
o FA—nNTDnO—
A= Yo HBAT—2DRT—1) 2577494 TIIR_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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TAILEFEENQUINR2ERXT. F4ILEANDPN QR4 ERTHIEES. EHAT U TILOBBHERIL
Q6.26 XHKICHYET, RT—ILEIZ12 2B/ET ST, ERERORTH12EY FEYUE T, &
BHLGEAT— FTIIMEED 14 EY FOHFEERT ZEIZEHT, BDELEBRERITLET,

A=Y IT7H3DTFTIAILMEIFZI15 TS, COEZERELEBEX. SATSUEHFaAVIMIL
TELENDHY FT,

A—noa—: COBHBIT. BELA—NTJO—REZBHICLTRE—FARELINATVWET, D
BHE. RE/ZEFEZFALTEEIATVWET, 7¥212LL—2IE3REY rLHEWSH, F—/N7
O—AHELET, REROREBBRITI16EY MEBREINDI=H. BRELEDODWET, £—/1\T70—%
RLIZEET B=-DIZE. ABDT—E2F1EY FEHFRT—ILEYVTEIREAHYET (HKI15EY
k) o
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Bl
EBED 16 £y FEAENMAANS L CHAT—F TOEE IR BROERBIZUTISRLET,

r dscl iirsinglepole t myFilterHandle;

vector t myInput; // See introduction section describing the API document
vector t myOutput; // for a definition of the “vector t” data type.

intl6e t inputData [NUM SAMPLES] ;

intleé t outputData [NUM SAMPLES] ;

intleé t myIIRFlags;

intleé t mystate;

intleé t mycoeff;

[Fmmmmemmmmee=m== Set up the single-pole IIR filter --—————---———- ¥/

mystate = 0; // initialize state

mycoeff = (intle t) (-0.15 * Ox7FFF);

myFilterHandle.coefs = &mycoeff;
myFilterHandle.state &mystate;
myFilterHandle.options = R DSCL ROUNDING TRUNC;

A e Set up the input/output -----——----"---—- %/
myInput.n = NUM SAMPLES;

myInput.data = (void *)inputData;

myOutput.data = (void *)outputData;

[ Remmmemesssesssesss Wait for input data --------——-——----- 7
e S e Main library function call ----—------———- wf

myIIRFlags = R DSCL IIRSinglePole 116116 (&myFilterHandle, &myInput,
&myOutput) ;

R i Output data are now ready -------—----—---- =4
/* 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 TLEIREFRITLTEY . COBEFANNY I 7EHANY T 7
NIRTOT—E2EZRMNTIDITHR LB A XZHEL>TLWIRENHYET ., £ITHWNMGEIF. AAOTY
TLEFMEN T AL T ERENHYFET, WEBEIO—ERT—Y T IT7 03B TITRLET,

MNIR_SP_SCALE_A] DOHFE

4
SA4TZ)DaAvNA)L

A

ML

\ 4

MBS HH D TILES,

A

ARRAL 5,
HARA EDENY ST

v

R_DSCL_ lIRSinglePole _i16i16 ()

DEFURH: U
!

YOoTNFIVIET?

(=4 A

y

®T

X7 WEIO—

il BR
o REOKRESE10RBTHINELY EFHA,

(AIAY-4
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4. CS+, e%studio TOY U TILT—H AR—X

41 DSCS4735Y)
TEDAVIIL—KIF7AINESATSYIT7AILDBRESATOHET,

CDSATSY%BARTHEATIEAFK. RS5ISRESNATNWEI7AILEALAVIIL—FKLT,. 6D
(AVIRASA T avIZHIET D) SA4ATITVIT7AILE) I LTLESL,

£ 5DSCSATSUDAVINL—FIT74AIL

S47T351) HeaE AVINL—FIT7AILE

DSC 5S4 73 TR - Ta LR ERE I'r_dscl_filters.h]

& 6DSC 51735
S4T5)4 AVAZFToay
Cpu
R_dscl_filter_rl78.lib RL78/G14, RL78/G23
R_dscl_filter_rI78_S2_NOMDA.lib | RL78/G15

NEDIT7AIILEFERTHEIC, A—HILDA I IL—FFERIESA TS T4 LY FJIZOE—LT
CFEELY,

include directory— r dscl filters.h, r dscl types.h, r stdint.h

library —— R dscl filter rl178.1ib (RL78/Gl4, RL78/G23)
R dscl filter rl178 S2 NOMDA.lib (RL78/G15)

2Rl
IREMET (L2 EEA LTRSS LOBIT, CS+ estudio TSA TS5 U EHEETSHEERLETS .

[V—RTRY S L]

#include <stdlib.h>
#include "sample dscl iirsinglepole.h"

/****************************************************‘k‘k************************
Macro definitions
******************************************************************************/

#define INPUT N (10)

/KKK KKK KK KK Kk ok ok ok ok K K K K K KK Kk ke o ok ok ok K K R R R K K Kk kR R K kR R R R R K Kk kR ok ok kR R R AR Ak K

Typedef definitions

R R EEEE RS e e R

static intlé_t sp_buff outl6[INPUT N];

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

Exported global variables (to be accessed by other files)

KK KKK KK K K K K R Kk ok ok K R K R ok ok K R ok R ok ok K R Rk ok kR R R R Rk kR R R Rk ok ok R R R kR ok R R ARk ok ok kR Ak Kk ok ok /

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

Private global variables and functions
******************************************************************************/
static const intl6 _t sp buff in[INPUT N] =

{(intl6_t) (1.0000000000000000 *0x7FFF)

, (intl6 _t) (0.0710197609601031 *O0x7FFF)

, (intl6 t) (0.5590169943749470 *O0x7FFF)

, (intl6_t) (0.4484011233337100 *0x7FFF)
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)

- J4I)LA

, (intl6_t) ((-0.2500000000000000) *Ox7FFF)
, (intl6_t) (0.5000000000000000 *O0x7FFF)

, (intl6 _t) ((-0.5590169943749470) *Ox7FFF)
, (intl6_t) ((-0.1393841289587630) *Ox7FFF)
, (intl6_t) ((-0.2500000000000000) *Ox7FFF)
, (intl6 _t) ((-0.8800367553350520) *0x7FFF)

}i

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

*

Function Name: sample dscl iirsinglepole

* Description : Sample code to demonstrate single-pole IIR filter
* Arguments : none
* Return Value : r dsp_ status t Function status code

/

intl6_t sample dscl iirsinglepole (void)

{

intl6_t result;
vector_t  input;
vector_t * input ptr;
vector_t  output;
vector t * output ptr;

intl6_t state;
intlé t coeff;

2 — */
/* Single-pole IIR filter */
K */

r dscl iirsinglepole t sp_ handle;
r dscl iirsinglepole t * sp handle ptr;

/* ___________________________ */

/* Single-pole IIR filter */

/* ___________________________ */

state = 0;

coeff = (intl6_t) ((-0.15) * OxTFFF);
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 outlé6;

result = R DSCL IIRSinglePole il6il6 (sp_handle ptr,input ptr,output ptr);

return (result);
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[CS+TS A4 TS #HET B AE]

7AYoy Y1) —HAZa21—T[CC-RLIM[Property] (FA/NT 1) Z:&IRLFET ., [Property] (FA/X
T4) B4 704Ky X T, [Frequently Used Options (for Link)] (&K AT 24 T3> (Yvy))
2 J%#FERL. [Usinglibraries] (4TS UDEA) T34 75 2BEL. [Additional library
paths] GEIDZA TS Y/IRR) TSATZUNRER/ELET,

B Jo/tF4 o
4, CC-RL 70157« a p =+
v EAF-E-F
(0 DefaultBuild
FATOELF-E-FO70NF - HELTXESD (A A4
v CPU
CPUIPOHEE AL
v W 2 ORI
N e s mITEUO—F-ETa=A- 271 0)
S0 LA EEN 1D (AR
IR 77 N F KBuildModeNameX.
v AT ATAHN)
Foik 1< PEEORB AT HA T L AWERL)
> BOAIN=F-1R2 WBWOA o0~ E- KAL)
> D2AFLeAUDN~F 2 DAF LA =F- 1210
» ERT0 w7000
v H A T AP TN
> iEOAIN-F 12 ABRODA LON~F- 12, (0]
y DATLALDN=F KA DATLeAAN=F- 12, [0

ENRTD0 (0]

EMIBI4{ T - 2r4001]
XBuiidModeNameX
W7D XProjectNameXabs

BE-BFI{INEERTD LGRS 730
S L3477 %EBID (» (A]
v S TITANE S HN)
ARY- I L ERN D (@0
AXY o9 I 72 =Tob Eh0=5+5531 7 771 JU-FOrm=Stype)
Wn 2 XBuildMods NameX
NS KPropct NameX mot
> HEENTTL AN 00
» IS-Hh
> WE-—T
» THRA
> ERFHE
> - ER
2R
> R

ERIBIATH) -7
g R
T y =

ERD AN E L Cod

\ Sl AT [N I35ay | PE 4990 | oD A9vay | ARG & NAIvay | TONA: IrAIERA IV | -

B8 S475UMNEE (CS+)
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RL78

72

RL78 AT AIIEBTIL  A—554T3Y) - T4)LA

[e’studio TS 4 TS EBET 2HHE]

(7o

Ty>o$s)a5—2J)L- 740, T

S1H RPIAZ2—T[TANRT A (PNEBRTONRT A DY« > FYEBEET, [TO/8T 4]
M4V RYT, [CICH ELEK] — [BEIFBRLET. [V—ILBFE]Z T D[Linker] —[AH]EZRL.

s

vV I

library/-binary)] TS 4 75 JNRRAEEELET,

« F0/{4: DSCL Filter RL78 app

Gk 740L, BEXUVSA4TZY » 774 )L(-input/-

v g/cs+ BILE
A5 T8
Y= F T4 IF45-
ElLEEE
o¥ud
BE
HE
QCes —R
Renesas QF
El5-
Jo¥T-R-Fo-
JovosR
UIrIFUvIRE
ETTINIEE

& Y-IBTE Toolhain Device & FILFE-2FvF

~ 5 SMS Assembler
& -2
& A7V
8 1-v-
v i Common
& cru
8 F42
& 0k
~ 3 Compiler
v (& Y-
&S
& ATVIoh
& s
@ #ni-F
& 0k
(& MISRA-C -8 E
& 11—
~ B3 Assembler

& S8t
(2 T
@14~
~ B8y Linker
~ @A
B EER
&2 YA~
& S8t
& thyay
E 72
v (& &N
=R
&z
P G,

M EE- 825 TSYEERTS (Hibrary)

[ CoorR54 TSUEEET 3 (-library)

[ ATYDBHECATEEEEETS (Hibrary)
S - SATSVEERET 3 (-library)
W3 a4 0 -Ir4 . AT b T4 e, BEUFATFYU=-T74 ) (-input/-library/-binary)
i Bib}"

3jMNal lter

Pl Fmsn RAFU—1-4— @ I5— /-4

€80l

WUMIER (-define)

L= AR ARy

Footl

9 S4TSIMDIRE (e?studio)
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RL78 773 )

RL78 AT AIIEBTIL  A—554T3Y) - T4)LA

42 )Y—RADEH
421 OA—FHAXERFYIHAL X
#F*& 7 RL78/G14, RL78/G23 A DSC S5 4 7351
No.|h—=IJL H—=RI At AR |BE% ArIay a—Fk | &fta—F | X429 ¥ EX PV
hF3avy 247 Y4 X Y4 X Y4 X 4 X
(Dec) (Dec) (Dec) (Dec)
1T [74L5%— [RAFR 116116 R_DSCL_FIR_StateSize_i16i16 B 13 13 4 1
R_DSCL_FIR_Init_i16i16 - 111 111 8 8
R_DSCL _FIR_i16i16 C interface 189 477 4 26
R_DSCL_FIR_i16116 nr 137 20
R_DSCL _FIR_i16i16 r 151 22
IRNA5 Ty F [i16i16 R_DSCL_IIRBiquad_StateSize 16116 _|- 8 8 2 7
R_DSCL IIRBiguad_Init 16116 B 109 109 12 1
R_DSCL_lIRBiquad_i16i16 C interface 174 635 4 34
R_DSCL IIRBiquad _i16i16 nr 222 28
R_DSCL _IIRBiquad_i16i16 r 239 30
BBIR 116116 R_DSCL _IIRSinglePole_i16i16 C interface 173 488 6 32
R_DSCL _IIRSinglePole_i16i16 nr 143 22
R_DSCL _IIRSinglePole_i16i16 r 172 26
[(3] nr=R_DSCL_ROUNDING _TRUNC (Ff=I&# JoaviL)
r=R_DSCL_ROUNDING_NEAREST
% 8RL78/G15 A DSC 51475
No.|h—=IL h—=RI At AR B P EN a—F | &fta—F | X429 ¥ E PV
hT3y 247 Y4 X B4 X Y4 X 4 X
(Dec) (Dec) (Dec) (Dec)
1T [74L5%— [RAFR 116116 R_DSCL_FIR_StateSize_i16i16 B 2 2 4 4
R_DSCL_FIR_Init_i16i16 - 34 34 6 6
R_DSCL _FIR_i16i16 C interface 27 351 4 48
R_DSCL_FIR_i16i16 nr 154 42
R_DSCL _FIR i16i16 r 170 44
IRNA5 7y K 16116 R_DSCL_IIRBiquad_StateSize_i16i16__|- 5 5 4 7
R_DSCL IIRBiguad_Init 16116 B 65 65 10 4
R_DSCL _lIRBiquad_i16i16 ¢ interface 46 664 8 62
R_DSCL IIRBiquad _i16i16 nr 293 50
R_DSCL _IIRBiquad_i16i16 r 325 54
HEIR 116116 R_DSCL _IIRSinglePole_i16i16 C interface 110 445 10 54
R_DSCL _IIRSinglePole_i16i16 nr 153 40
R_DSCL _IIRSinglePole_i16i16 r 182 44
[;(£] nr=R_DSCL_ROUNDING TRUNC (Ff=lzAF> 3% L)

r=R_DSCL_ROUNDING_NEAREST
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RL78 773 )

RL78 BT

2IVE

5AbA—53534T3Y) - T4)LAE

422 YA HILELEE

% 9 RL78/G14,RL78/G23 ADSC 514731

No. J4I0LE— oI | 4y T | AT 3> | a4 o0 RRAIS— THITS5—
1 SLEFIR 200 64 |nr 93,322 3.03E-05 1.58E-05
2 200 64 |r 93631 1.53E-05 8.43E-06
3 0—s82 200 1 nr 8,600 3.02E-04 2.20E-04
4 lwisiR 200 1 r 8,598 4.44E-05 1.99E-05
5 = A ISR 200 1 nr 9,911 4.20E-05 1.86E-05
6 200 1 r 9.909 4.24E-05 1.48E-05
7 HRAA 5T £ 200 4 nr 101,218 5.32E-04 4.00E-04
8 200 4 r 102,315 1.66E-04 4.82E-05

[;(3] nr=R_DSCL_ROUNDING TRUNC (Ff=lZA T ar#iL)
r=R_DSCL_ROUNDING_NEAREST
=& 10RL78/G15 FADSC 5S4 735Y)

No. TA4ILE— oL | 2y T | AT ar | 140 RRKIS— EHIS—
1 REFIR 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—/8% 192 1 nr 547,200 3.02E-04 2.20E-04
4 leisin 192 1 r 572,800 4.44E-05 1.99E-05
5 = A ISR 192 1 nr 558,400 4.20E-05 1.86E-05
6 192 1 r 585,600 4.24E-05 1.48E-05
7 HRAA 5T K 132 4 nr 1,025,600 5.32E-04 4.00E-04
8 132 4 r 1,049,600 1.66E-04 4.82E-05

[(3] nr=R_DSCL_ROUNDING TRUNC (Ff=lZA T ar#iL)

r=R_DSCL_ROUNDING_NEAREST
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5. IAR Embedded Workbench TOHY > FILT7—H A R—X

51 DSCSA4735)Y)
TEDAVIIL—KIF7AINESATSYIT7AILDBRESATOHET,

DSATSYHBARTHEATIEAFK. B MISRENTWEIF7AILEAVIIL—KLT, 120
(AVIRASA T avIZHIET D) SA4ATITVIT7AILE) I LTLESL,

£ 1MDSCSATSIYDA VI IL—FEIT 74l

S47T351) HeaE AVINL—FIT7AILE

DSC 5S4 73 TR - Ta LR ERE I'r_dscl_filters.h]

£ 12DSC 514735
S4T5)4 AVAZFToay
Cpu
R_dscl_filter_rl78.a RL78/G14, RL78/G23
R_dscl_filter_rI78_S2_NOMDA.a | RL78/G15

NEDIT7AIILEFERTHEIC, A—HILDA I IL—FFERIESA TS T4 LY FJIZOE—LT
CFEELY,

include directory — r dscl filters.h, r dscl types.h, r stdint.h

library —————— R dscl filter rl178.a (RL78/G14, RL78/G23)
R dscl filter rl178 S2 NOMDA.a (RL78/G15)

55 4

IREBI4ILAEFEALE-7045S5LOHT., IAR Embedded Workbench TS5 4 75 1) #1889 %5
#RLET,

[V—RTRY S L]

#include <stdlib.h>
#include "sample dscl iirsinglepole.h"

[ KKk Sk ok ok ok kK KK K K K Kk ko kR ok ok kK R A A R K K Kk kR ok ok ok kR R A A R A Kk kR ok ok ok ok kR A A A K Kk Kk kR ok ok ok ok ok

Macro definitions
******************************************************************************/

#define INPUT N (10)

/KKK KKK KK KK KK Kk ok K K K K K K K K Kk ko o ok ok K K K K R K K K Kk kR R K R R R R R R R K Kk kR ok ok kR R R AR R A K

Typedef definitions

bR R EEEE R e e R

static intlé_t sp_buff outl6[INPUT N];

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

Exported global variables (to be accessed by other files)
******************************************************************************/

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

Private global variables and functions
******************************************************************************/
static const intl6 t sp buff in[INPUT N] =

{(intl6_t) (1.0000000000000000 *0x7FFF)

, (intl6_t) (0.0710197609601031 *0x7FFF)

, (intl6 t) (0.5590169943749470 *O0x7FFF)
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) - T4I)L7A

, (intl6_t) (0.4484011233337100 *O0x7FFF)
, (intl6_t) ((-0.2500000000000000) *Ox7FFF)
, (intl6_t) (0.5000000000000000 *O0x7FFF)

, (intl6_t) ((-0.5590169943749470) *Ox7FFF)
, (intl6_t) ((-0.1393841289587630) *Ox7FFF)
, (intl6_t) ((-0.2500000000000000) *0Ox7FFF)
, (intl6 _t) ((-0.8800367553350520) *0x7FFF)

}i

VAR AR EEEEE Rt E AR R AR R R R

* Function Name: sample dscl iirsinglepole

* Description Sample code to demonstrate single-pole IIR filter
* Arguments none
* Return Value r dsp status t Function status code
/
intl6_t sample dscl iirsinglepole (void)
{
intl6e_t result;
vector_t  input;
vector t * input ptr;
vector_t  output;
vector_t * output ptr;
intlée t state;
intl6 t coeff;
/* ___________________________ */
/* Single-pole IIR filter */
/* ___________________________ */
r dscl_iirsinglepole t sp_handle;
r dscl iirsinglepole t * sp handle ptr;
/* ___________________________ */
/* Single-pole IIR filter */
/* ___________________________ */
state = 0;
coeff = (intl6_t) ((-0.15) * Ox7FFF);
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 outlé6;
result = R _DSCL_IIRSinglePole i16i16 (sp_handle ptr,input ptr,output ptr);
return (result);
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Mar.1,23

Page 35 of 50

RENESAS



RL78 77 =31) RL7S AT o4 IIESa FO—5534T31) - T4IL7A
[IAR Embedded Workbench T34 735 1) 8% 3 %A %]

[T—=9AR=R|TTOSzY bDFXTLavEERL /-8 02z FEDFTav) D940 F
VEREET. [/—F TASz I MR AT a V]V ROT, [BERN] — [UUhIEERL[S
ATSVETEERLET, [BMSATSU|TIA TSIV EHEELETS,

J—F"DSCL Filter RL78 app" @A T3y

pawam (g

T IR EBIERE
—BEA T
EE iR R g
CC++T181 2 = . .
T AR #define B Fryg#h  IVI-F EmATvay
Output Converter BE 4T3Y Ah Bl FRIC/AR )]
hABLEILE B o
tJbr‘T"g'.?JEI:J Eitljy'?"ff-\.j’fjju.sa:\l [Ej
[ C-SPYF /T8 H-FEE 53
Tl LI rLizss
E1 BINSATZY (L:(1TIC1E)
B2 $PROJ_DIRS¥Iib¥R_dscl_filter_rI78.a
E20
EZ Lite § E2 On-board
EZ-CUBE
EZ-CUBE2
IECUBE O 774 nFod ATy FIEF— /(54 FT3 Q)
PERI] Ik ymll(E) | _iar_program_start
® IR URIELN)
Feuti)l
K10 475 DIEE (IAR Embedded Workbench)
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52 YY—ADEH

521 A—FHAXERB2yIHA4RX

% 13 RL78/G14, RL78/G23 A DSC 5S4 75 1)

No.|A—=IL H—=I A AR (B EPPES a—F | &5ta—F | R4 9% 2RRE VY
= a47 H4 X RS AR P4 R
(Dec) (Dec) (Dec) (Dec)
1 |Z40%— [AAFR i16i16 R_DSCL_FIR_StateSize _i16i16 - 2 2 4 4
R _DSCL_FIR Init i16i16 - 92 92 16 16
R_DSCL_FIR_i16i16 c interface 159 449 8 36
R _DSCL_FIR_i16i16 nr 138 26
R _DSCL_FIR_i16i16 r 152 28
IRNA Iy F [i16i16 R_DSCL_IIRBiquad_StateSize_i16i16 - 5 5 4 4
R _DSCL _IIRBiquad _Init i16i16 - 126 126 12 12
R _DSCL_IIRBiquad_i16i16 c interface 155 618 8 46
R_DSCL_IIRBiquad_i16i16 nr 223 34
R_DSCL_IIRBiquad_i16i16 r 240 38
HBBIR i16i16 R_DSCL_IIRSinglePole_i16i16 c interface 143 466 8 40
R _DSCL IIRSinglePole i16i16 nr 147 28
R _DSCL_IIRSinglePole i16i16 r 176 32

[;3] nr=R_DSCL_ROUNDING TRUNC (Ft=lzAF> 3 >4 L)
r=R_DSCL_ROUNDING_NEAREST

& 14RL78/G15 ADSC 5S4 735

No.|h—+IL h—2IL A Ak |EH PP PEPS a—F | &&ta—F | R4vy | £KX4299
hT3Y a4 7 H4 X H4 X H4 X P4 X
(Dec) (Dec) (Dec) (Dec)
1 J 143 — [AAEFIR i16i16 R DSCL FIR StateSize i16i16 - 2 2 2 2
R DSCL_FIR Init i16i16 - 45 45 8 8
R _DSCL_FIR _i16i16 c interface 44 366 4 48
R DSCL FIR i16i16 nr 153 42
R DSCL FIR i16i16 r 169 44
R4 7w K [i16i16 R _DSCL_IIRBiquad_StateSize i16i16 - 5 5 4 4
R_DSCL_IIRBiquad_Init_i16i16 - 126 126 12 12
R _DSCL _IIRBiquad i16i16 c interface 64 672 4 58
R_DSCL_IIRBiquad_i16i16 nr 288 50
R_DSCL_IIRBiquad_i16i16 r 320 54
BIBIR i16i16 R _DSCL IIRSinglePole i16i16 ¢ interface 143 474 4 48
R_DSCL_IIRSinglePole _i16i16 nr 151 40
R_DSCL_IIRSinglePole_i16i16 r 180 44
[;(£] nr=R_DSCL _ROUNDING TRUNC (FfIlEx+ T ar#L)
r= R_DSCL_ROUNDING_NEAREST
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522 YA HILLEE

% 15RL78/G14, RL78/G23 AIDSC 514 735 1)

No. J4ILE— HoTIL By T | FTvav| 4oL [BRIS—|FHIS—

1 200 64 nr 315, 941 3.03E-05| 1.58E-05
SLAFIR

2 200 64 r 316, 253 1.53E-05| 8.43E-06

3 . 200 1 nr 7,945 3.02E-04| 2.20E-04

a—/\X

4 200 1 r 9,259 4. A4E-05| 1.99E-05
BiBIIR

5 200 1 nr 7,947 4. 20E-05| 1.86E-05

INA INR

6 200 1 r 9, 261 4. 24E-05| 1.48E-05

7 1000 4 nr 370, 532 5.32E-04| 4. 00E-04
IIRRA4 Ty K

8 1000 4 r 374,952 1. 66E-04| 4.82E-05

[;(£] nr=R_DSCL _ROUNDING TRUNC (FfIlEx+ T ar#iL)
r=R_DSCL_ROUNDING_NEAREST
% 16 RL78/G15 FADSC 5S4 735 Y)
No. T4E— YOTN | 4vT | #7vay | 190 | BRIS— FHI5—

1 SALEAFIR 131 64 |nr 1,458,811 3.03E-05 1.58E-05

2 ! 131 64 |Ir 1,460,198  1.53E-05 8.43E-06

3 0—z 128 1 nr 43818]  3.02E-04 2.20E-04

4 5] IR 128 1 r 45277]  4.44E-05 1.99E-05

5 - N ISR 128 1 nr 64,035  4.20E-05 1.86E-05

6 128 1 r 65,445  4.24E-05 1.48E-05

7 HRAA STy K 84 4 Jnr 289,736  5.32E-04 4.00E-04

8 84 4 r 296,654|  1.66E-04 4.82E-05

[;¥] nr=R_DSCL_ROUNDING_TRUNC (F7zld# T 3 >7%iL)
r=R_DSCL_ROUNDING_NEAREST
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RL78 AT AIIEBTIL  A—554T3Y) - T4)LA

6.

6

e2studio T LLVM O /84 SERABOY Y TINT—H AR—X

1 DSC347T3Y

TEDAVIIL—KIF7AINESATSYIT7AILDBRESATOHET,

DSATSYHBARTHEATIEBAFK. R 1TISRENTWEI7AILEAVYIL—KLT, & 18D
(AVIRASA T avIZHIET D) SA4ATITVIT7AILE) I LTLESL,

£ 17TDSCSATSIYDA VI IL—FEIT 74

S47T351) HeaE AVINL—FIT7AILE

DSC 5S4 73 TR - Ta LR ERE I'r_dscl_filters.h]

& 18DSC S14 751

4TS V4 AVNASAToar

Cpu

libR_dscl_filter_rI78.a RL78/G23

libR_dscl_filter_rl78_S2_NOMDA.a | RL78/G15

NEDIT7AIILEFERTHEIC. A—HILDA VI IL—FFERIESA TS T4 LY FJICOE—=LT
{f2ELy,

include directory— r dscl filters.h, r dscl types.h,

library ———————— 1ibR dscl filter rl78.a (RL78/G23)

r stdint.h

1ibR dscl filter r178 S2 NOMDA.a (RL78/G15)

55 4

IREBI 4 IAZFEALE-TOTSLOFIT, estudio TSA TS5 EEETIAEEZRLET,

[V—RTBRT3L4]

#include <stdlib.h>
#include "sample ds

cl iirsinglepole.h"

[ KKk Rk ok ok K K KK A K K Kk ko ko ok ok kK R A A R K K Kk ko ok ok ok ok R R R A R A K Kk kR ok ok ok ok kA A A A K Kk Kk kR ok ok ok ok ok

Macro definitions
******************************************************************************/

#define INPUT N (10)

/KKK KKK KK KK KKk ok ok K K K K K K K K Kk ko o ok ok K K K KR R K K Kk kR R K R R R R R R K Kk kR ok ok ok kR R R AR A K

Typedef definitions

R R EE R RS e

static intlé_t sp_buff outl6[INPUT N];

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

Exported global variables (to be accessed by other files)

KK KKK K K K K kK K K R kK R K R ok kK Rk Rk ok R R R R ok R R R Rk Rk kR R Rk R ok ok R A Rk R ok kR R Rk ok ok kR ARk k ok ok /

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

Private global variables and functions
******************************************************************************/
static const intl6_t sp buff in[INPUT N] =

{(intl6_t) (1.0000000000000000 *0Ox7FFF)

, (intl6_t) (0.0710197609601031 *Ox7FFF)

, (intl6 t) (0.5590169943749470 *O0x7FFF)

RO1AN1665JJ0204 Rev.2.04
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, (intl6_t) (0.4484011233337100 *O0x7FFF)
, (intl6_t) ((-0.2500000000000000) *Ox7FFF)
, (intl6_t) (0.5000000000000000 *O0x7FFF)

, (intl6_t) ((-0.5590169943749470) *Ox7FFF)
, (intl6_t) ((-0.1393841289587630) *Ox7FFF)
, (intl6_t) ((-0.2500000000000000) *0Ox7FFF)
, (intl6 _t) ((-0.8800367553350520) *0x7FFF)

}i

VAR AR EEEEE Rt E AR R AR R R R

* Function Name: sample dscl iirsinglepole

* Description Sample code to demonstrate single-pole IIR filter
* Arguments none
* Return Value r dsp status t Function status code
/
intl6_t sample dscl iirsinglepole (void)
{
intl6e_t result;
vector_t  input;
vector t * input ptr;
vector_t  output;
vector_t * output ptr;
intlée t state;
intl6 t coeff;
/* ___________________________ */
/* Single-pole IIR filter */
/* ___________________________ */
r dscl_iirsinglepole t sp_handle;
r dscl iirsinglepole t * sp handle ptr;
/* ___________________________ */
/* Single-pole IIR filter */
/* ___________________________ */
state = 0;
coeff = (intl6_t) ((-0.15) * Ox7FFF);
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 outlé6;
result = R _DSCL_IIRSinglePole i16i16 (sp_handle ptr,input ptr,output ptr);
return (result);
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RL78 77 2 1)

RL78 AT AIIEBTIL  A—554T3Y) - T4)LA

[e*studio TZ 4 TS U EHEET 25

(RS2 IPNA=Za—T[7ANTA(PNEBRTONRT DOV FOEFREFET, [FANRT 4]V«
Y RDT, [CIC++ ENLK] — [BREIZERLET, [V—ILEE]Z 7 D[Linker] —[Archives]Z#R L.

['Archive (library) file (-I) | T "R_dscl_filter_rl78"%35%E L.

I Archive search directories (-L)] T34 735

DIRRZHEELEY,
e FOJ{F: DSCL_Filter RL78_app
[Zensan | | =& O
» UY-2 “
w CfC++ EILF =
w-lLF14y-IF¢%  Configuration: HardwareDebug [77717] v | WEOEE.
ElF=e
oxud " = g o :
-~ ® J-ABE ® Toolchain ® Device # FJLF:A7v7 ENFRERS b /G- 4| *
BE & cpu Archive (library) files (-1) € € &
» CfC++ —BB # Optimization
LinkerScript (= Debug
Renesas QF & Wamings
Task Tags v B SMS Assembler
» Validation & Source
ElLa- & Object
J0UIIk F—Fv- v ® Library Generator
JovIo+EE (2 Settings
UIrLFU T RE « % Compiler
BIT/TIWIRE (= Source
(& Includes
« # Assembler
& Source .
3 Includes Search archives repeatedly for undefined references
v @ Linker Archive search directories (-L) € u =
(& Source A T T S
e | ${workspace_loc,/${ProjName}/lib}
= Miscellaneous
(& Other
« & Objcopy
(& General
w & Print Size
(= General
£ > =
@ BERALTALS Frol
1M1 S4T5JDEE (e?studio)
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RL78 77 X 1) RL78 T A IETI  A—554T3Y - T4I)L~E
6.2 VY—RDEH
6.21 O—FHAXERFYIHALX
& 19RL78/G23 FADSC 5147351
No.[A—=JL h—x) A ARR [ F P E a—F | &&t3—F | X2 v¥ EX VTV
hF3dy 247 4R 4R 4 RX 4 X
(Dec) (Dec) (Dec) (Dec)
1 J4E— [RAFIR i16i16 R_DSCL_FIR_StateSize i16i16 - 12 12 4 4
R DSCL FIR Init i16i16 - 89 89 16 16
R DSCL FIR i16i16 c interface 100 388 20 42
R DSCL FIR i16i16 nr 137 20
R _DSCL _FIR i16i16 r 151 22
IRINL YTy k16116 R_DSCL_lIRBiquad_StateSize_i16i16 - 12 12 2 2
R_DSCL_IIRBiquad_lInit_i16i16 - 303 303 60 60
R DSCL IIRBiquad i16i16 c interface 109 570 22 52
R_DSCL IIRBiguad i16i16 nr 222 28
R_DSCL_IIRBiguad _i16i16 r 239 30
BiEIR i16i16 R_DSCL_IIRSinglePole_i16i16 c interface 222 537 22 48
R _DSCL IIRSinglePole i16i16 nr 143 22
R _DSCL _IIRSinglePole i16i16 r 172 26
[(3] nr=R_DSCL_ROUNDING TRUNC (Ff=lZA T ar#iL)
r=R_DSCL_ROUNDING_NEAREST
& 20 RL78/G15 FADSC 514735 1)
No.[A—=IL h—x)L At ARK [BEH P a—F | &&ta—F | X2v¥y EX VDY
2 at=1] 247 4R H4RX Y4 X 4R
(Dec) (Dec) (Dec) (Dec)
1 J4)%— [AAFIR i16i16 R _DSCL_FIR_StateSize i16i16 12 12 4 4
R_DSCL_FIR _Init_i16i16 - 100 100 20 20
R DSCL FIR i16i16 ¢ interface 100 422 20 62
R DSCL FIR i16i16 nr 153 40
R _DSCL_FIR i16i16 r 169 42
R4 2Ty K [i16i16 R_DSCL _IIRBiquad_StateSize i16i16 12 12 2 2
R_DSCL_IIRBiguad_Init_i16i16 278 278 58 58
R_DSCL_IIRBiquad_i16i16 ¢ interface 109 77 22 76
R_DSCL _IIRBiguad _i16i16 nr 288 50
R_DSCL _IIRBiquad i16i16 r 320 54
HiBIR i16i16 R_DSCL_IIRSinglePole _i16i16 ¢ interface 222 553 22 66
R_DSCL_IIRSinglePole_i16i16 nr 151 40
R_DSCL _IIRSinglePole i16i16 r 180 44
[;3] nr=R DSCL ROUNDING TRUNC (Ff=l¥4 7L 3% L)

r= R_DSCL_ROUNDING_NEAREST
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6.2.2 HAYILEE

& 21RL78/G23 FHDSC 5147351

No. T4ILE— oI | 2T | #T¥ar | 4oL RAIS— EHIS—
1 SLFAFIR 200 64 |nr 354,215 3.03E-05 1.58E-05
2 | 200 64 |r 354,503 1.53E-05 8.43E-06
3 0—/82 200 1 nr 8,191 3.02E-04 2.20E-04
4 \uimiIR 200 1 r 9,915 4.44E-05 1.99E-05
5 = A ISR 200 1 nr 8,482 4.20E-05 1.86E-05
6 200 1 r 9,789 4.24E-05 1.48E-05
7 |iiros P 200 4 nr 81,235 5.32E-04 4.00E-04
8 200 4 r 82,131 1.66E-04 4.82E-05

[;(£] nr=R_DSCL _ROUNDING TRUNC (FflEx+ T ar#L)
r=R_DSCL_ROUNDING_NEAREST
& 22RL78/G15 FADSC 5S4 735Y)

No. T4ILE— HoIL | 2y T | #T¥ar | 4oL RAIS— EHIS—
1 SLFAFIR 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 0—s82 176 1 nr 500,800 3.02E-04 2.20E-04
4 lsimir 176 1 r 524,800 4.44E-05 1.99E-05
5 = A ISR 176 1 nr 512,000 4.20E-05 1.86E-05
6 176 1 r 536,000 4.24E-05 1.48E-05
7 |iiros P 100 4 nr 780,800 5.32E-04 4.00E-04
8 100 4 r 789,400 1.66E-04 4.82E-05

[(3] nr=R_DSCL_ROUNDING TRUNC (Ff=lZA T ar#iL)

r= R_DSCL_ROUNDING_NEAREST
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7. RL78/G24 FAAFRDSC 5S4 751)

71 DSC314T35Y
FAARDSC 54 75 UIFRY—hav T4 L—8&EALTERLET,

FAA DE#llE TRL78/G24 1 —H—XI=a7J)L N—Foxz7# (ROTUH0961J) | HE4EZEZSHEL
TLEELY,

IREBT 4 LR EZERAT BHEAE T4. CSH+, e?studio TOH VY FTILT—HY AR—X | [ZRREEDSA4TS
1) R _dscl_filter_r78.lib (RL78/G14, RL78/G23) #fRAL T F£& Ly

DA TSVH#FERATBEHRIE. R 23ICRENTWVWEIT7AILEALA I IL—FLTLESL,

& 23DSC A TSYDA VI L—FITF7AI

S47T351) HeaE AL —FIT7AILE

DSC 5S4 73 TR - Tq LR ERE I'r_dscl_filters.h]

NLDITF7AIILEFERTBEINC, O—HILDA VI IL—FRFEREIESA4TS)VT4 LY MJIZaAE—-LT
{f2ELy,

include directory— r dscl filters.h, r dscl types.h

library ————————— R dscl filter r178.1ib (RL78/G14, RL78/G23)

=B
FIR 4L ZFERALI-TOYSLDOHIT, FAARADSC 5S4 IS EERMTHAEERLET,
FAARIDSC 54 73V 2 ERATH5EIF. BRBDFAARADSC 54 TSV EERT HHEIHLT
AR—bravT74FaL—FTIATFVEERL, a1 ILY 2 LTLEEL,

[V—RT0Y 5 L4]
#include "sample dscl fir.h"

[ Kk ok ok ok ok K K K K K K K Kk ko ok ok ok kK R R A R K K Kk ko ok ok ok ok R R A A R A K Kk ko ok ok ok ok kR A A A K Kk ko kR ok ok ok ok ok

Macro definitions
******************************************************************************/

#define NUM SAMPLES (10)
#define NUM TAPS (10)
//#define FRACTION BITS (15)

//#define CONVERSION CONST ((1<<FRACTION BITS)-1)

[ Kk ok ok ok K K K K K K K Kk ko ok ok R K K R A R K K Kk sk kR ok R R R R R K K K Kk sk kR ok ok R KRR R R K Kk ko kR ok ok ok ok ok

Typedef definitions

KKK KKK KKK K K K kK K R K R Kk R KR K R Kk R R Rk Rk R R AR Kk ok K A AR Kk ok kA AR Kk Kk A AR KKk kKA KKK KKK KKK KKK/

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

Exported global variables (to be accessed by other files)

KK KKK KK K K K K K K K K Rk kK R K R ok kR R R Rk kR R Rk ok R R R R Rk ok kR R R Rk ok ok R A Rk R ok kR AR kR ok kR ARk k ok ok /

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

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

/* coeffients 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)
R01AN1665JJ0204 Rev.2.04 Page 44 of 50

Mar.1,23 RENESAS



RL78 77 X 1) RL78 AT VA NEBaY NA—3554 T3 - T4)L73

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(l) = (intl6_t) ((-0.0460262) *CONVERSION CONST)
(-689), // h(0) = (intl6_t) ((-0.0210426) *CONVERSION CONST)

}i

/* state & two blocks of input,
stored in time-sequential order */
static intl6_t inputData[ (NUM_TAPS - 1) + (NUM SAMPLES*2)] = {

0, // %x(-9), start of delayline

0, // %(-8)

0, // x(=7)

0, // x(-6)

0, // x(-5)

0, // x(-4)

0, // x(=3)

0, // x(-2)

0, // x(-1)
32767, // x(0) = (intlé6 ~t) ( 1.0000*CONVERSION CONST) ,start of 1st block input
1736, // x(l) = (intl6_t) ( 0.0530*CONVERSION CONST)
25810, // x(2) = (intle6 ) ( O.7877*CONVERSION7CONST)
13368, // x(3) = (intl6_t) ( 0.4080*CONVERSION CONST)
10518, // x(4) = (intl6_t) ( 0.3210*CONVERSION CONST)
26721, // x(5) = (intl6_t) ( 0.8155*CONVERSION CONST)
(-983), // x(6) (intl6_t) ((-0.0300) *CONVERSION CONST)
30521, /] x(T) (intl6_t) ( 0.9202*CONVERSION CONST)
0, // x(8) = (intl6 t) ( 0.0000*CONVERSION CONST)
19896, // x(9) = (intl6_t) ( 0.6072*CONVERSION CONST)
11586, // x(10) = (intl6_t) ( 0.3536*CONVERSION CONST) ,start of 2nd block input
3201, // x(11) = (intlé t) ( 0.0977*CONVERSION CONST)
22884, // x(12) = (intlé t) ( 0.6984*CONVERSION CONST)
(-7621), // x(13) = (intl6_t) ( 0.7025*CONVERSION CONST)
23018, // x(14) = (intl6_t) ( 0.7025*CONVERSION CONST)
(-5314), // x(15) = (intl6 t) ((-0.1622)*CONVERSION CONST)
10125, // x(16) = (intlé6 t) ( 0.3090*CONVERSION CONST)
6386, // %x(17) = (intl6 t) ( 0.1949*CONVERSION CONST)
(-7067), // x(18) = (intl6 t) ((-0.2157)*CONVERSION CONST)
15882 // x(19) = (intlé6 t) ( 0.4847*CONVERSION CONST)

}i

/* 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 : none

* Return Value : r dsp status t Function status code
******************************************************************************/
intl6_t sample dscl fir (void)

{

r dscl firfilter t myFilterHandle;

vector t myInput;

vector_t myOutput;

intle_t myFIRFlags = R _DSCL_STATUS_ OK;

[F e Set up the FIR filter ------------ */

myFilterHandle.taps = NUM TAPS;
myFilterHandle.options = R DSCL ROUNDING NEAREST;

/* No need to call StateSize API for FIR, as it always return 0. */
/* The delayline & input share the same buffer.*/

myFilterHandle.state = (void *)&inputDatal[0]; // start of delay line
[ Initialize the coefficients and internal state ------ */
myFilterHandle.coefs = (void *)myCoeffs;

/*initialize delay line*/
myFIRFlags = R DSCL FIR Init 116il6 (&myFilterHandle);

if (R_DSCL_STATUS_OK != myFIRFlags)
{
return myFIRFlags;

RO1AN1665JJ0204 Rev.2.04 Page 45 of 50
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}

[Fmmmmm Set up the input/output ---------------- */

myInput.n = NUM SAMPLES;

myInput.data = (void *)é&inputData[NUM TAPS - 1]; //start of 1st block input
myOutput.data = (void *)outputData;

s Wait for input data ------------------ */

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

/* process 1lst input block */

myFIRFlags = R DSCL FIR il6il6 (&myFilterHandle, &myInput, &myOutput);

if (R_DSCL_STATUS OK != myFIRFlags)

{

return myFIRFlags;

}

/* process 2nd input block */

/* start of delay line for 2nd block */

myFilterHandle.state = (void *)s&inputData[NUM SAMPLES];

/* start of 2nd block input */

myInput.data = (void *)&inputDatal (NUM TAPS - 1) + NUM SAMPLES];

/* start of 2nd block output */

myOutput.data = (void *)&outputData[NUM SAMPLES];

myFIRFlags = R DSCL _FIR i16il6 (&myFilterHandle, &myInput, &myOutput);

if (R_DSCL_STATUS OK != myFIRFlags)

{

return myFIRFlags;

}

et Output data are now ready -—-—--—-———------

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

* generated bythe library,

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

K e e e o  — — — — — — — — — — — —— — ————————————————————————— */

return myFIRFlags;
}
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[FAARIDSC 54 73 ) &4/ d 5HE]

FAARADSC SA 7S VIFAY— bV 740 L—422ERALTCa—FRZERLET,
BBUTTIX, FAAOTOUSLARTICLELRT—2EBMT 5T —4 - A £ % [T—42EE] LEV

i—a—O

VINITPIAUM—F NRGE

e

=
I-FpEst Lit-bosst
@

Joai-# b B4 e - §  =E
£5 p % = o3 Calculation % i
B L:’ — B Digital Filter (DSC) g
A AT
s e F0i(74 &
v = AG-FTY kb, W ata512 - . .
i G it
v = volyd HRRE [F] FIR dataloz4 v @ #Dn ‘guratien
& rbsp [] IR Biquad data256
v = ZFLIIF IIR Biquad datas12
v = FAA [[] 1R Biquad data1024
& Config_FAA o2 Motor control (FOC)

BE |M-F | 7097 | 2ATL | -2V BT | EV2#

K12 RAY—hraVvI4 5 L—4E@E

D AX—braV T4 L—3DBENSFERTEITIORIL T4 ILFEEIRL TS,
HKEMRINTEEIN, RELT—AEEY A XEZ T4 ILEAEBIT—DFIFRIRLTLEELY,

Q@ HEEEBIRTHLETONRTADBENTEET,
@ ¥src¥smc_gen¥Config FAA [2a— FAERENFET,

EIRT SHED—HER 24 ITRLFET,

® 24 BT HHE
A 5
FIR data256 FIR Filter : T—#& #8341 X256 /N1 b
FIR data512 FIR Filter : T—2 #8841 X 512/84 b
FIR data1024 FIR Filter : T—4 #8341 X 1024 /x4 b

IIR Biquad data256

IIR Biquad Filter : 7—% $8#H 4 X 256 /1 k

IIR Biquad data512

IIR Biquad Filter : T—#4 f8i8H 4 X 512 /N1 +

[IR Biquad data1024

IIR Biquad Filter : T—4% fEiEH 1 X 1024 /31 k
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HETEHIONTEK 251 RLET,
£ 25 /RETSHTANT4«

JamRF 4 Hi]
FAA operation status checking FAA Ei{EIRREDFEER
- Enabled : APl ZFE UV 3R IZ FAA BI{EIRREZFESE L . fhDEA%K
I2&Y FAADRBIMERDIBEXIS—a—FZRLET,
(R_DSCL_ERR_FAA_ALREADY_RUNNING)
- Disabled : FAA Bi{EIRREDFER Z1TLVEE A,

FERAT ST —2EEY A XDOHEAE

FAARIDSC 5473 % ERATHEE. FRAT ST - T4ILEADT—RBEY A XERDBT1=
O, ETAIWAEBAPIDNS A=A N L A—FHERTET— IV A XEHETILENHY FT,

FAAIX32EY hTT—RIZ7IVERT B8, BREY A XATHEAAMGELT—2Y/4X (1 7—4 32
Ew b®longword) [FLATIZHEY FET,

- 256 /512 /1024 /N4 FDIEERF : T— R BT 64 /128 /256 T—43 {ERAAEE

COT—REEO—ESATZVDA—AILEHPREZ I ELTHERT S, A—YHERT S
T—RAHARXSATSVERT VA XEMEL TLIEELY,

FRTEZTOAIL T4ILEADT—R3EEY A XEROHD=-DITHERT—3H 4 XDEEREEER 26
IZRLET,

K 26 BWEBT YA ADEEFE

T4ILE NG A—H INTA—BICRETR 4T3 DELGT—394 XD
*1) T—32Y4 M) FERT—42H4X | dtEAE

FIR coefs taps 9+ 2(RHwHH | coefs + state + output +
state input—n 1 X) 4T VERT—4
output input—n Y4 X

IIR Biquad coefs stages * 5 12+3(R2 v coefs + state + input +
state stages * 4 H4 X) output +
input input—n A4 TS VERT—4
output input—n Y4 X

(*1) NS A =2 DFHMEIET A IILFERAPIOERZSH LTS,

FAARDSC 5S4 75 CEMEhTWSIS5—a—F
FAAEDSCSAJSYTIH, R 27TIZTRENATWAIS—a—FABMEShTWET,

& 27 BINEhTWVWSITS—a—F

I5—a—F B
R_DSCL_ERR_NO_MEMORY_AVAILABLE TR EEY A AATRRLTVES,
FAATHERLTWST—2BEYA XL YANLTE
T—AHY A ZANREVNEEITHASIET,

R_DSCL_ERR_FAA_ALREADY_RUNNING FAADBIEHR TY,
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RL78 AT 2N EBSaY FA—3

5

4731 - T4I)LA

7.2 JY—RADEH#
721 O— K94 XEREYHOH4 X
& 28 RL78/G24FAAFADSC 547351
No[F—F  [P—%IL XEARE [ER T3> [a—F ] 85a—F [ R2v0 | 2RR59%
h3ay  |B4F 42| Hax HAZ HAZ
(Dec) (Dec) (Dec) (Dec)
1 43— [JAAFIR i16i16 R DSCL FIR StateSize i16i16 2 2 4 4
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3 50 Z |nr 15,308 5.32E-04 4.00E-04
1R/ y K ’
3 NA7T vk 50 T 15.598|  1.66E-04 4.80E-06
[;(3¥] nr=R_DSCL_ROUNDING TRUNC (Ff=I3# JariiL)

r= R_DSCL_ROUNDING_NEAREST
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