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RX Family M3S-FIXMATH-LIB: BEE/NMNEmZ1 T35

1. BEEMRZATFY

1.1 #E

RX 2 U — X COFEDOEE L HE/NSEED)DOT—2 E LTI T4 77V &t LE4,
[ N T A 7T VI, FROEEY NS == v FERFZ220 CPU IR\, i 3y a2 R — b LET,
KTAT7Z VL, AR 16, 24, 29 By b OREE/ NEREORN KT 2 LN F OB A AR — R L TOET,
(1) Febrb
(2)sin, cos, atan. sqrt DB
(3) vl NS & DA
TV r—2a OERTAHREEIZADET 16 By hEIE 24 By FORBEARRL TEEN, 29 v b
FREEE, AR 5 & EITBER - n~+ 1 O#IFAZRILTE DIRKROFFEZARME L TR Y | KEOS VA
DB AT AT,
Fio, SN, FEVIMIRE 2R | RBITE DEOHPHNIRESNH T2, FHAEOEH TADME, H
IMEDHFFHZ TR TEX AR FEHATLIVLERHD FT, 2072, KIA4 7TV Tid, Fhrbl, BZHU LT
B 1 By bbb 31 By hETOTRTORE/ MR A Y AR— L T0ET,

*1 o EE IR E LR NS E DALEIZ B E ST D BAEDRIFIE T,

1.2 ElE/NMMREORK

ARTA 7TV THR— M DEE RO BEAR UL TR0 ) T,
31 30 n_ nl 0

| |

G e NS
@ev (82— (5B + RO EY F) (e B
0 W, TE

10RE, £

X 1-1 EE/NMmsnr

INEEERDO B R LTS U T FIXL 226 FIX31L £ TOMZ Y AR— K L TWET,
F I X<n>D n OEGDVINERO E >y MitaFR L TNET,

F7=. FIXL 75 FIX3L 228 E LT FIX B2 R— s LET, ZOROT—2 It L CiE, /NG
vy MEEFEE L W— B 7e B e MR 2 AR — R LET,
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RX Family M3S-FIXMATH-LIB: BEE/NMNEmZ1 T35

1.3 R#ES1IT35Y

TRIRTA L IN—RT7 7 ANETA T TV ERIELET,

KIA TV FHTDEXE, £ LUTRT 7 7 AV EA 70— RLTLIEEL,

Tz, R I2AITRT IO, a7 TFT v a AT DA77 V%) 7 LTLEEN,
® 11 EEMRZAIITSVRDAVIIL—FIT74AIL

S4735) OiEsE NE AVII—LT7ALIL
BEE/MEEZ 4TS BEE/MEEEE T 5147351 TS, “fixmath.h"

= 12 EEIMEZ1I35) -8

S4T5Y % aviq54Tvay |
cpu | endian |
RXfixmath_big.lib RX big
RXfixmath_little.lib RX litle

S ATBOTFNFTIZat — L TCIHFHLS RN,

AV N—ET7AIL Fixmath.h
S4735Y — T RXFixmath_big.lib
— RXfixmath_little_lib

1-2 1ER

1.4 {ERAH

FIX16 BICOREF D ) — A 45| & High-performance Embedded Workshop TDZ A 7'F V) 3% itk a1~ LE7,

[ —A]
#include <stdio.h>

#include "fixmath_h" // BRINEEZSATS) 2 ERTRIEE. 12V I—F WA

void mainQ)
{
float r_fit;

FIX16 d_fix16, r_fix16;

d_fix16 = FIX16_fromfloat(3.14F); // float B FIX16 BI~ZH
r_fix16 = FIX16_sin(d_fix16); // TEEERDD

r_flt = FIX16_tofloat(r_fix16); // FIX16 i float BAZH:
printfC'%f¥n"”, r_flt);
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RX Family M3S-FIXMATH-LIB: BEE/NIRZ1 TS Y

[High-performance Embedded Workshop CODZ A 7'F U OF%E 1E]

[E/L R1A == —®[RX Standard Toolchain ...]Z 3R L CZr 415, [RX Standard Toolchain ...]% A 7 a2 7 7R > 7
AT, Bk ) oW T EBRLUC, [T TINCAT [T a VBN T AT T ) 77 A V28R L,
CEMARZ %2270 v 7 LTLIEEY, FoRESHz[Add library file] ¥4 7 7Ry 7 AT, Vo754 751
EREL TSN,

RX Standard Toolchain

A3 | T BB | @405 | RTOS | oPU | 248 |

14—
IDEhuE LI | AFCa | AR L||
E@ &1l Loaded Projects A EBE) -

SR atansqrt bie

|:| O zource file If-"fjlf-".-l._)'?’“b hd

F-[C G+ source file -

|:| fzzembly source file / ;ﬂiﬂ; |

5-C L . ]
Add library file T
FEFTATRIRD | 0k ﬂ i|
IWDrkspace directory LI E Ry

RN = L Y VA )

P AR(E) - Py
[ib%R3fixmath b It [~

] | A A
-noprelink —rom=0=F,0 1=F_1.00_ 2=F_? -nomes=age - S
ligt="${COMFIGDIR¥H PROJECTHNAME) map” —nooptimize -
ctart=B_1,R_1,B_2 R_2 B, R.SU5L01000,FP ResetPRGIFFFF200D, w
ok | we |
®1-3 51475 OFREHE
15 S4 735V ERDIEEE
RS O RAMEOFIPH A B 2 72355, MRIRES N EE A,
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RX Family M3S-FIXMATH-LIB: BEE/NMNEmZ1 T35

2. BEFRNMURZATT) DFH

2.1 fixmath.h"

[ B/ N S B OB TR R A TV E T,
K77 ANVTEFRL TWAHRB IO R— MO —E 23 22U LET,

FoE B B EI~ 7 a0 <n> 13, 1 D 31 FTORFEEEL, FIX Bo/NEHLLFO Yy Mk
FLET, B EII~ 7 a4 OFh 0TI, BAOHOET-LXHL L TWET,

= 2-1 BB IUHR— BEHRORE—E

it HR—b BB UK <o 0)
FIX1~FIX31 | FIX<n> mul_short, FIX<n> mul, FIX<n> div, FIX<n>_tofloat,
(FIX16, FIX<n> fromfloat, FIX<n> todouble, FIX<n> fromdouble,
Fix24, FIX<n>_mul_frac, FIX<n>_mul_sat
FIX29 % &

<D

FIX16, FIX<n> mul_short, FIX<n> mul, FIX<n> div, FIX<n>_tofloat,
FIX24, FIX<n> fromfloat, FIX<n> todouble, FIX<n> fromdouble,
FIX29 FIX<n>_mul_frac, FIX<n>_mul_sat,

FIX<n>_sin, FIX<n>_cos, FIX<n>_atan, FIX<n>_sqrt

FIX FIX_mul_scale<n>, FIX_mul_frac_scale<n>, FIX_mul_sat scale<n>,
FIX_mul_scale, FIX_mul_frac_scale, FIX_mul_sat scale

WEREIZIZ long B & L CEFR L TV ET,

EE/ MR FIX<n> OB T, A7 v RO EEROBN—E§ 25513, £ORITHIST DB L
FT, T ARTUROME S L, HDHWNTANRT B LRERORANNERR 5 55 B SHPREE/NMEURRL FIX 269
LA T TEE0Y,

[BE/s7Tu 77D

(1) 77V r— g PR LT OREEICADE T, FIX16 E720% FIX24 38R LT 7280,

() FEE/ NI E, B N U CRBIC & DEPHRE SE T, ATHMEOEPH, FHEOBRFHER O,
BT 72 BB OB At Gl 72 Bl 258 R 2 BN S D583 D £77,

() E7p ZRIDEE/INIR DB DOER UL, C SRED Y7 MR TITo TS0,

f5il: FIX16 7>5 FIX24 ~0DZEHa.

FIX16 x, FIX24 y;

X=y>>8;
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RX Family M3S-FIXMATH-LIB: BEE/NMNEmZ1 T35

(@) R CRLOME T NI ORIONEREIL, C SFEOMBEE T T 7E &0,

Bl FIX16 [Rl=oofn
FIX16 x, vy, z;

Z=x+y;
(6) B INEUR & [BEE/INIUR & DIDOEBITMLELGATETIAT U T IEE Y, BB/ AT L 2 i b oz s
BoNFERA, 220, 7077 AN THEENRERZIRE T 2 T2 DB 2 258135, ~ 7 =i
KO EHERICERLIND T2, F— 3~y Ridd D FH A,

Bl [ NEOR D TR TE,

FIX16 X;
x=FI1X16_fromfloat(3.14f);
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RX Family

M3S-FIXMATH-LIB: BEE/NEARSA4 TS5

K OROWEFRI AT 22210~ LET,
F 22 EE/DMEHEEORNERER

£l HA4X | PSAAVEH | HEOEE fBEE
(byte) (byte) B/ME PN
FIX1 4 4 =] -2%(-1073741824.0) 2%-2(1073741823.5)
FIX2 4 4 ) -2%(-536870912.0) 2”27 (536870911.75)
FIX3 4 4 ) -2%%(-268435456.0) 2%-2° (268435455.875)
FIX4 4 4 £ -27(-134217728.0) 272" (134217727.9375)
FIX5 4 4 £ -2%%(-67108864.0) 2%-2° (67108863.96875)
FIX6 4 4 ) -2%(-33554432.0) 2%.2° (33554431.984375)
FIX7 4 4 ) -2?%(-16777216.0) 2%-27 (16777215.9921875)
FIX8 4 4 o) -2%%(-8388608.0) 2%.2°® (8388607.99609375)
FIX9 4 4 o) -2%(-4194304.0) 2%-2° (4194303. 998046875)
FIX10 4 4 ) -27(-2097152.0) 2%-2"° (2097151. 9990234375)
FIX11 4 4 ) -2%(-1048576.0) 2%-2(1048575. 99951171875)
FIX12 4 4 £ -2%(-524288.0) 2"9-2™2 (524287. 999755859375)
FIX13 4 4 £ -2'%(-262144.0) 2'5.2™3 (262143. 9998779296875)
FIX14 4 4 ) -2"(-131072.0) 2"7-2* (131071. 99993896484375)
FIX15 4 4 ) -2'°(-65536.0) 2'%-2"%(65535. 999969482421875)
FIX16 4 4 =] -2'%(-32768.0) 2'5-2"%(32767.9999847412109375)
FIX17 4 4 o) -2'%(-16384.0) 227 (16383.99999237060546875)
FIX18 4 4 ) -2%(-8192.0) 22" (8191.999996185302734375)
FIX19 4 4 ) -2'%(-4096.0) 222" (4095.9999980926513671875)
FIX20 4 4 ) -2"(-2048.0) 22 (2047.99999904632568359375)
FIX21 4 4 ) -2'%(-1024.0) 2'°-27 (1023.999999523162841796875)
FIX22 4 4 ) -2%(-512.0) 2°-2% (511.9999997615814208984375)
FIX23 4 4 ) -2%(-256.0) 2%-2% (255.99999988079071044921875)
FIX24 4 4 o) -2'(-128.0) 272 (127.999999940395355224609375)
FIX25 4 4 o) -2%(-64.0) 2°-2% (63.9999999701976776123046875)
FIX26 4 4 ) -2%(-32.0) 2°-27° (31.99999998509883880615234375)
FIX27 4 4 ) -2'(-16.0) 227" (15.999999992549419403076171875)
FIX28 4 4 ) -2%-8.0) 2°-2 (7.9999999962747097015380859375)
FIX29 4 4 ) -2%(-4.0) 2°-2 (3.99999999813735485076904296875)
FIX30 4 4 ) -2-2.0) 22 (1.999999999068677425384521484375)
FIX31 4 4 ) -2%-1.0) 2°-2* (0.9999999995343387126922607421875)
FIX 4 4 A BETD/MELUTOE Y b #MZ&Y EEEOENHI DEFRELY 5,
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RX Family

M3S-FIXMATH-LIB: BEE/NEARSA4 TS5

Bt (w7 m) O—KEE 23TRLET,

% 23 B#(<oyn) —&

15H B <o) & SRR | VE—ED BT
it
B FIX<n>_mul_short FIX<n> FIX<n> EE/MIREOREL HELFT,
n=1~31 n=1~31 (REOBRFHERA 32w b LULEDE DITFRERHIMRELS
nNEtA)
FIX<n>_mul_frac FIX<n> FIX<n> EE/MUREDRERERD/NES f (0<=f<1.0) Z3K
n=1~31 n=1-31 | HFI.
FIX<n> mul_sat FIX<n> FIX<n> BEE/MIRIEOFREZ FHEL , 77—/ \T0—L =581
n=1~31 n=1~31 RAEF - ITR/MEERL 9,
PrE FIX<n>_div FIX<n> FIX<n> B/ MRDOBRELZSHELET,
n=1~31 n=1~31
pi:id FIX<n>_tofloat FIX<n> FIX<n> FIX<n> %% float BI~ZEHL 9,
n=1~31 n=1~31
FIX<n>_fromfloat FIX<n> FIX<n> float 2% FIX<n>BI~EHL £,
n=1~31 n=1~31
FIX<n>_todouble FIX<n> FIX<n> FIX<n>E!% double BI~ZEHL 9,
n=1~31 n=1~31
FIX<n>_fromfloat FIX<n> FIX<n> double % FIX<n>ZI~NZEHAL 9,
n=1~31 n=1~31
BT/ NS FIX_mul_scale<n> FIX FIX BHEE/ MIRDREZHELFT .
ORF FIX_mul_frac_scale<n> FIX FIX HFEE MR OREERER DN R E HEL F T,
FIX_mul_sat_scale<n> FIX FIX BHEE/MIRDOFREEHEL . 7—/\O0—DHEF
SAEFEFR/MEZIRL £,
FIX_mul_frac_scale FIX FIX HRFEE/ MR DOREER DN N T HEL FT

EOFIPH A X DHFEARIINE L7220 £,

EOFPFHEBZ 2N L ) THELTZEV,
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RX Family

M3S-FIXMATH-LIB: BEE/NEARSA4 TS5

B O—RAaR 2-4TRLETS

® 24 BB
15R 5 e BlHOE | ) A—fED Bt
gg
FH FIX_mul FIX FIX B/ M REOFREFHELFT.
ES%EE%K FIX<n>_sin FIX<n> FIX<n> BEE/NMIRIEDS U7 EDESEFELFT,
n=16, n=16,
24, 29 | 24, 29
e FIX<n>_cos FIX<n> FIX<n> EE/NMRIEDT 7 U EORGEELET,
n=16, n=16,
24, 29 24, 29
I ERAER FIX<n>_atan FIX<n> FIX<n> BEE/MURIEDS D7 BOFEEE HELFT,
n=16, n=16,
24, 29 | 24, 29
AR FIX<n>_sqrt FIX<n> FIX<n> EE/ MUREDEDTFARE SHEL £,
n=16, n=16,
24, 29 | 24, 29
HAFRERE/ MR FIX_mul_scale FIX FIX BHEE/ MR DREZSHELFT .
DR FIX_mul_sat_scale FIX FIX BIHEENMUROEREEZHEL . A—/ O 0—0F&E
BAEFE - R/IMEE BL £9,

ORI &2 DA RIINE L Y £7,

TEOFEH AR Z 720K D THEELSTE SV,
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RX Family M3S-FIXMATH-LIB: BEE/NMNEmZ1 T35

22 £EHOERHA

221 EHBAHK (v n)

[#:(] FIX<n> FIX_mul_short(FIX<n> x, FIX<n> y)
n: 1~31
GiEE) 2O0D R By hTF—HOFEEFERE, n By MY T hETHI LT,
FIX<n> BIDEE/ MR OFREZ L ET,
[~ #] “fixmath.h"
[V &% — ] FAREA
[51%4] X [/ N
Y [/ N
(1] #include “Ffixmath.h"

FIX16 x, y, ret;
ret = FIX16_mul_short( x, y );
[iE#51] THEDRPFERA 32 By FELEO S DIFFERIMESE SN EE A,

222 MRERI%

[EK] FIX<n> FIX<n> div(FIX<n> x, FIX<n> y)
n:1~31
(i8] [ NERE DB R 2 F R L £ 7
[~ 2] “fixmath.n"
[V & —1H] BREGHE R
[513] X PRBRE
Y BRAL
[#1] #include "“Fixmath.h"

FIX16 x, y, ret;

ret = FIX16_div( X, vV );

223 THEA% (v Q)

(1)float FU—[E] 7/ NS FZEHa

[EX] FIX<n> FIX<n>_fromfloat(float x)
n:1~31
GiE) float 4 2 [ i/ VBRI A~ZE R L 5,
[~>#] “fixmath.h"
[V & — 1] PR RS
[513] X I — 4
R20AN0228JJ0101 Rev.1.01 Page 10 of 20
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RX Family M3S-FIXMATH-LIB: BEE/NMNEmZ1 T35

[ﬁﬂ] #include "fixmath.h"
float x;
FIX16 ret;

ret = FIX16_fromfloat( x );

(2)double M— ]/ NS R

[#=X] FIX<n> FIX<n>_fromdouble(double x)
n: 1~31
(78] double M 7 [/ NEURIEA~ZE A L £ 77,
[~ 2] “fixmath.h"
[V & — ] TSR
(51%4] X IHoCT — 4
(1] #include "“Fixmath.h"
double Xx;
FIX16 ret;

ret = FIX16_fromdouble( x );

Q)IEE/ N —float A

|2 float FIX<n>_tofloat(FIX<n> Xx)
n: 1~31
(78] [E e/ M s A float BUA~ZEHL L 77,
[~ ] “fixmath.h"
[V & — 1] TEHRE R
[51%] X BHoTT — 4
(1] #include "“Fixmath.h"
FIX16 x;
float ret;

ret = FIX16_tofloat( x );

(AR N —double FIZs4

|2 double FIX<n>_ todouble(FIX<n> x)
n: 1~31
(Fisi] &/ MIUR 2 double BUA~ZEHA L 7,
[~ 2] “fixmath.h"
[V & — ] UR/EE S
[51%] X BT — 4
R20AN0228JJ0101 Rev.1.01 Page 11 of 20
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RX Family

M3S-FIXMATH-LIB: BEE/NEARSA4 TS5

[#51]

224 FEHEAH
[#:X]

(Fi91]

[~>#]
[V 5#—f#]
[71%4]

[#51]

225 1E%EA%K
[#:X]

GHE)

[~ #]

[V & — 1]
[51%4]

(1]

226 RGBSR
[#:X]

#include "fixmath._h"
FIX16 x;
double ret;

ret = FIX16_todouble( x );

FIX FIX mul(FIX x, FIX y, int n)

n:1~31
EE N EOREZFRE LET, x &y O/NERAnEy hOKHZ, x Ly &
long Bl & Zip LTcira x &y OFAAIZ n By b7 R LIEEZRDET,

"fixmath.h"

A A

X [/ NEURUE
y [ R
n [/ AR

#include "fixmath._h"
FIX16 x, y, ret;

ret = (FIXI6)FIX_mul( (FIX)x , (FIX)y , 16 );

FIX<n> FIX<n>_sin(FIX<n> x)
n:16, 24, 29

& NERED T V7 AEDIEEEFIR L ET,
"fixmath.h"

X DIERLAE

X ERZRODH T VT i

#include "fixmath.h"

FIX16 x, ret;

ret = FIX16_sin( x );

FIX<n> FIX<n>_cos(FIX<n> x)

n:16, 24, 29

G5 [EE/ NEEAED T T AEDO LR EHE L ET,

[~ #] “fixmath.h"

[V &#— E]) X DEHLAE

[71%4] X RILE RO DT T B
R20AN02281J0101 Rev.1.01 Page 12 of 20
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RX Family M3S-FIXMATH-LIB: BEE/NMNEmZ1 T35

[ﬁﬂ] #include "fixmath.h"
FIX16 x, ret;

ret = FIX16_cos( X );

R20AN0228JJ0101 Rev.1.01 Page 13 of 20
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RX Family M3S-FIXMATH-LIB: BEE/NMNEmZ1 T35

227 W IEHERR RN

&= FIX<n> FIX<n>_atan(FIX<n> X)
n:16, 24, 29

GHE) [ NERAED T T ABDMIERE A FHR L E T,
[~ 2] “fixmath.h"
[V & — 1] X O EHHE
[51%4] X WIS RDDH 7 VT Ml
(1] #include "“Fixmath.h"

FIX16 x, ret;

ret = FIX16_atan( X );

228 EHRREEL

(] FIX<n> FIX<n>_sqrt(FIX<n> x)
n:16, 24, 29

GHE) 7 NERAE D IE D R A FH L £,
[~ ] "fixmath.h"
[V & — ] X DIEDFSHROAE
[51%4] X EDOFIHR 2R 2 [/ N il
(1] #include "“Fixmath.h"

FIX16 x, ret;

ret = FIX16_sagrt ( X );
(%] X BWEDIEOY G, fERITRFES L ER A,

229 FHE (MEERD) (w2 0O)

(] FIX<n> FIX<n>_mul_frac(FIX<n> x, FIX<n> y)
n: 1~31
G5 [ NS I O FERLRETL O/ NG oy 2 AL U 77 SR OEILH T IE (0<=#E5H<1.0)
27220 £,
[~>#] “fixmath.h"
[V & —fE] X &y ORED/NNEESS,
(5131 X [ N
y [ T/ N
[131] #include "fixmath_h"

FIX16 x, y, ret;

ret = FIX16_mul_frac( X, vy );

R20AN0228JJ0101 Rev.1.01 Page 14 of 20
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RX Family

M3S-FIXMATH-LIB: BEE/NEARSA4 TS5

2.2.10 RE (f2I0ER) (v 0)

(FA]

(Fi]

[~>#]
[V & — i)
[51%]

[#1]

FIX<n> FIX<n> mul_sat(FIX<n> x, FIX<n> y)
n:1~31

B DA AFE LT, MR — T m— LA, fROFEIC LT
o TR E 73R/ MEZ IR L £,

“fixmath.h"

x Ly OFff (FafiE),

X ] 7/ NS
y B MR

#include "fixmath.h"
FIX16 x, y, ret;

ret = FIX16_mul_sat( X, y );

2211 FE (FIX &) (%o 0)

[EX] FIX FIX_mul_scale<n>(FIX x, FIX y)
n:1~31
GiLE)! RREE NS EDOREZFHE L ET . x &y & long LB LA X &y D
EEAIZn By b7 hLTEZEROET,
[~ 2] “fixmath.n"
[V & — i) X &y OffF (FIX ),
(5131 X [/ NVECURUE
y [l 7/ NEURUE
(%] #include "Fixmath.h"
FIX x, y, ret;
ret = FIX_mul_scalel6( x, y );
(=] FEROMED 32 By FTRETERNE &, ZOMEIIRFESILEE A,
FIX<n;>, FIX<n> BUZFE L C FIX<ng> BARDDIGEIL. 7 M58y M
NHNg (2720 £9 0T, n & LTZOfE (1~31 O#iPH) ZHE LT 7EEw,
R20AN0228JJ0101 Rev.1.01 Page 15 of 20
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RX Family M3S-FIXMATH-LIB: BEE/NMNEmZ1 T35

2212  EEBEH (FIX &)

[EX] FIX FIX_mul_scale(FIX x, FIX y, int n)
n:1~31
|GEE) TOPREE NS EDORE AR LET.x &y & long BB LEax &y O
A n By b7 M LIEEZRDET,
[~ 4] “fixmath.n"
[V & — 5] x Ly Off (FIX 1Y),
[51%] X [/ NEURE
y [ NURUE
(5] #include "Fixmath_h"

FIX x, y, ret;
int n=16;
ret = FIX mul_scale ( X, y, n);
[is2] FEROMEA 32 By hTHRETE RNV E &, 2O ES L ER A,
FIX<ny>, FIX<n> AR LT FIX<ny> BLZsROBEEIT, v7 Moy Mt
Nty 1720 EFOT, n & LTZOME (1-81 OfiPH) ZfE LT a0,

2213  FE (IMNERS. FIX B) (74 0)

[EX] FIX FIX_mul_frac_scale<n>(FIX x, FIX y)
n:1~31
GiEE)! TR 2 MBS D FEFARE R D/ NI i AR L E T, x &y % long BUEA7p LT

Baox Ly OEAICN By h 7 FLEEO T n By hEROET,
[~ #] “fixmath.h"

[V & —H] X &y OFF (FIX ),
[5134] X [ MR

y [/ N
[#1] #include "Fixmath.h"

FIX x, y, ret;
ret = FIX_mul_frac_scalel6( x, y );
[fi5#5] FIX<n+d>, FIX<n-d> RIZFH LT FIX<n> A RDLGHIHERTHZ ENTEET,
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2214  FE (IMNRERS. FIX B) (74 0)

[EX]
GLE)!

[~ #]

[V & — i)

(5]

[#1]

(=]

FIX FIX_mul_frac _scale(FIX x, FIX y, int n)
n:1~31
FEPRE &/ MR E D FERAER O/ N iy 3R LET, x &y & long B E A7 LT
Bax &ty OFEEAICN By b7 FLIEEO AL n By hasRDFET,
“fixmath.h"
X &y Off (FIX &),
X [T N U
y [ MR
#include "fixmath.h"
FIX X, y, ret;
int n=16;
ret = FIX mul_frac scale ( x, y, n);

FIX<n+d>, FIX<n-d> BUAE T FIX<n> BA RO AESIMFHTAHZ L TxFET,

2215 EE BIILEE. FIX ) (%o 0)

[EX] FIX FIX_mul_sat_scale<n>(FIX x, FIX y)
n:1~31
G| TRREE MURIEORFEAFHE L ET, x &y & long AL AR LIZHGEX &y O
FZAlln By b7 b LIEZ RO ET, #iRBA— "7 n—LIehE, fRO/E
WZLTedio Tl REE 7o ldm MEZ IR L £,
[~ ] “fixmath.h"
[V & — ] x Ly Off (FIX 1Y),
(5131 X [l 7/ NMEURUE
y [/ NECRUE
(] #include "“Fixmath.h"
FIX X, y, ret;
ret = FIX_mul_sat scalel6( X, vy );
[f#1] FEROMA 2 By PTERATERNE &, TOMIIFRES L EEA,
FIX<ns>, FIX<n> BUAFE LT FIX<ng> BARODGAEIE. 7 ba ey Mt
NG (2720 £ T, n & LTIOMHE (1~31 O#iPH) ZHE L T EEN,
R20AN0228JJ0101 Rev.1.01 Page 17 of 20
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2216  EEBEH (FIX &)

[EX] FIX FIX_mul_sat_scale(FIX x, FIX y, int n)
n:1~31
[Fi9] PREE MR EOREZFHAE LET, x &y & long AR LY A X Ly O
FEAIZ n By b7 FUTHEZRDET, FERDA— T o — LG5, RERORF
BT LT o TN L 7235 MEZ IR L E TS,
[~ 2] “fixmath.h"
[V & — i) X &y OffF (FIX ),
(5131 X [ MR i
y [/ R R
[#1] #include "“Fixmath.h"
FIX X, y, ret;
int n=16;
ret = FIX mul_sat scale ( X, ¥y, n);
[f#1] FEROMA 2 By PTERATERNE &, ZOMIIRRES L EEA,
FIX<ng>, FIX<ny> BZRE LT FIX<ng> BARKOIEEIL. 7 5y Miu
NtpNg (2720 T DT, n & LTIOfE (1~31 D) ZHEL TS 7ZE0y,
R20AN0228JJ0101 Rev.1.01 Page 18 of 20
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3.1 BIEEHE

=N 4 : Renesas RX Standard =273 < V.1.0.0.0
BV R4 D 3 BFUTRTRMTTA 7T ) ZAEE

® 31 475 BEREY

eSS 475 BEROF Ta v
cpu endian
RX600 big
RX600 little

3.2 ZFETHA4UIILE

B NIRRT A 7T ) OFFEE 2SR 3ATRLET,
® 32 ERNMIRT (D5 OEERE

CPU RX600 RX600
SA4T5) EEREHER -1 BH) 1 2
IERRBAA FIX16_sin 56 56
FIX24_sin 56 56
FIX29_sin 55 55
RIEEH FIX16_cos 52 52
FIX24_cos 52 52
FIX29_cos 53 53
B FIX16_atan 118 118
FIX24_atan 118 118
FIX29_atan 112 112
FIARER FIX16_sqit 82 82
FIX24_sqrt 82 82
FIX29_sqrt 81 81

[ 53] BifiECycle. EEREDORMEEICITBENESENTOET.
RKIA 77 ) OFEEFERORRGAZE IR FALE Y hTE2 TT,

R20AN0228JJ0101 Rev.1.01
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BRCHEALOIESFE

T, v B eRICEAT S (FEH EOEEFE] oW TR LET, FEoFEH EOER
FIHIZOWTE, KRRFa2 AV MBIOT 72T v 75— 2R LTI,

1.

REAimFONE

GEE) RMERWHFE. AXD TREAFFOLE] (TR > TREL TS,

CMOS #FDANHEFDA VE—F U RIE, —fRIZ. N (A VE—FVREH>TWET, REAH
HFEFABRETEMESE S L. FERRICKY., LSIFBD/ 4 XHHME, LSINHTEERE
BTN Y ., ANEESLRE SN THRBEEREIBALHY T, RERHEFIE. A TKREH
IHFOWNIE| CTHRATIIERICHWVLEL TS,

BRIBEABOLE

CEE] ERTBARKIE HROKEBEIFRETT,

BREARIZIE, LSIORNBEBOKEIFEETHY . LOXIDBRELRHTFOREIETET
E

SER) Y FMEFTU Y T HEEDGEE. EREANS U Y FAEMICHELETOHM. HF
DREEIIRIETEFE A

B#IC, ABANT—F )ty bREEFERLTY £y FT2ERDIGE. BRIEANMLUEY LD
MB—FEBEISET H2ETOHME. IHFOREFIRIETEEEA,

JH—T7 FLR (FH5EE) OT7 U 2XE1E

CEE) UY—T7FLXR (FHEE) OT7 VR F#ZLELET,

7 FLREEEICIE, FROBERRAICEYMFFTOATVWDYY—T7 FLR (FHEE) AHYE
T, DT FLRETZIVEALEEZDEEICONTIE, RIETETELADT, 72X LAEN
EOITLTLEELY,

2891221 T

CEE] Uty b, 7099 BRRELFZR. VY FZEMERL T,
TOJSLETHO/ OV IV BZIRIE OUBZEI OV IDRRELLZRICUYBZ TS
LY,

)ty bE. AEBRIRF (FENSRERER) 2RV 09 ) TEHEERBT 5P X TLTIE,
oAy IR+ RRELEE. VEy FEBIRL TSV, £, 7RIS LDGD THERIRF
(FIENERIRER) AV 209 7ICUYEZDESIE. IYBZ XD/ DY I N+RREL
THhitlYBHEZ TSI,

A OHEIZDOLT

(EE] RE0ELGIERIIEET S5, BERLTLICORATLFERARZEREL T ZS
LY,

BLIIL—TDIA I THREINES L. REROM, LA 7D RN A—2DBEREIZKY. B
SHBEMOHEET, BHE. BEv—Cr., /A XTHE, /A XEHELENERLIBEEAHY E
T, WENESHRICEFTE5EE. BLAOBRBTEICORTLFEABREREBEL T LI,




Notice

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

use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the ir ion included in this , but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.
3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

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

others.

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

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

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

the product's quality grade, as indicated below.

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

equipment; and industrial robots etc.

"High Quality": Trar equipment , trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

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

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

use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific ct
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to

fire control and lion prevention, appropriate treatment for aging degradation or any other appropriate measures.

please evaluate the safety of the final products or systems manufactured by you.

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

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

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

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the

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

regulations and follow the procedures required by such laws and regulations.
10.

1)

contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics

products.

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

12. Please contact a Renesas Electronics sales office if you have any questions regarding the i ion contained in this or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the

such as the of failure at a certain rate and

Because the evaluation of microcomputer software alone is very difficult,
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