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DeEd& *BF : AT
BRARED
bnroomr
Bernou i
Binary
1100% odedS

& 2-10 BHINARIERRER

LRI EPAFE, X% “Format” BJJE “Show Drop Shadow” BB A “Hide
Drop Shadow”, & E o] DARREKBE o

223 ES4&EXREZEE

A hERER, ARG ESRGERE RRES B TR — P EVBE, e
SHRBRMNEE, BHRIERNSKIEEETNRE, TORNESLH LN ELR
EHITN B,

(1) 241254

ERIMEEBESF AR EN R L, SXRTATFHE, RERRELER, B0
To File #RIR AR N, B RIRERRTR T B MERZ ENESEL, WE 2-11 Fir.

[T untitled =

File Edit Vier Simulation Format Tools Help File Edit VYiew Simulation Format Tools Help
DISE& &2 ¢ D2 D@SES i 2R | &= ¢ Q2 s
i s
Bernou I Bemou i
Binary Binary
Bermou Wi Binary Bemou Ili Binary
Generator Generator
=z
To File To File
l§100$' (odedS i ,/C i 100% RS Gsee T - ﬂ
(a) LFIESLAT (b) &HIESLE

B 2-11 £#{E5%
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(2) BHE54

ERBHDESENER, $ERGABEDHBRESSE, BARFIIXBESS
N LB RARMFOR B AB N ENR, HERRER, HABEFNE, HFRGER, Bk
RISER. IEFRZ0E 2-12 Fw,

[T untitled = [Cluntitled =
Pile Edit View Simulation Format Tools Help File Edit View Simulation Format Tools Help
D FWES& @ g e R el B DFH& P - 2 b =
nrmoar im BNl
Bemoulli f Bernoulli
Binary Binary
Bermoulli Binary I Bermoulli Binary
Generator ’ Generator
,»EHH ——
To File To File
1100% odedS 4 I100% odedS
(a) BENESLIRIER (b) BENESEBIER

& 2-12 BS54
(3) B4 5

ERBHDD R, WBRELRPBEHNNT R, P ERIMEHTRR ST H/ )\ EE
RERDRBE—IHUE, KARIFER, BENER, SROE 2-13 iz

[l untitled = 4‘? B
File Edit VYiew Simulation Format Tools HNelp File Edit View Simulation Format Tools Help

DIEE@| 2@ & ¢ (D¢ r DSES dBR &= ¢ 2C|(r =

Bemoulli Bemoull;
Binary | Binary
Bernoulli Binary l Bemoulli Binary
Generator Generator
- =ppuntitied. mat untitted.mat

ToFile To File
LT S . eae®s T }i iy T e ﬂ
(a) BapD SR (b) B P RRER

B2-13 B gE

(4) MRS L

Hi, ﬂﬂ*Bﬁ%E?é&é’\l?’%f’E%DﬂﬁUBﬁ&iﬁ—ﬁ, ol A PSS LG Delete 8, siHFHOX
BEHFRE "Edit—oClear” & “Edit—>Cut” HTHI,

(5) 2855 %
WEAMBE—FF, ERPESLE, REET Shift B, BECSLETHAMS LS
TRAFAR, RIMEHOERRESTN/)\EE, ENESESEIS SRR, &3

20 > PP
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% L T MATLAB/Simulink {FEFIES1#ME

NEEERENNE, BUTRAREZRA T EAERME, SRWE 2-14 Fix,

[*] untitled =

‘r-:unt itled * Eii@@g

File Edit View Simulation Format Tools Help File Edit Yiew Simulation Format Tools Help

v Y 2
D ed& & Eoiel 0 DeEd& @« 22 -
hamar [=W.owovs
Bemaull cdmat Bemoutl
Binary Binary .
To Fil \ 4 To Fil
Bemoulli Binary o Bernoulli B X7 e
Generator Genera tor w

1/100% odedS 1100% oded5

(a) SEUSSLIRERT (b) DENSSIRIES
K 2-14 HEfES%
(6) 125 %45
BRESZEUMNE —MRE, DIEBEERNTEM, ST MNEESLNERL
HERM, BERIRERE, ESLNREH T2 —H,

ARMFERNTEIRINGES L, NESENHERS H I — N RIEE, B 2-15(a)
FiRo XN REBEDMAGRSZOARAREIT, 08 2-15 (b) e

[.... untitled =
File Edit View Simulation Format Tools Help File Edit VYiew Simulation Format Tools Help
DeEd&| &= ; (B Oz & »
B |
Binary Binary
Barmoulli Binary Bemoulli Binary 2258
Generator Generator :
To File To File
1/100% 0dedS Jr 1008 odedS
a) I ES4&E (b) tREESEE

B 2-15 55440t

Kj;ﬁﬁﬁ%%ﬁﬂﬁﬁii%&%i% MAEENBERREZTHELHNE T &
B ELE R R,
(7) B35 &Ar%09453)
ESEMRETNREMN R—F, TUHTHER. SHERE, ESLEIFSHNERIALE
EHAESELETE, TUBEBHNT LESEHIANEAUE, BRABREDT.
o B SE&nE
P EBNNESEIRE, BT IETENNVE, BEMIFRIRAEENT,

14 <4< 21
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* SHESLATE
ETRELEEMN ROBE—H, 23 Cul®, BRIAFENTIFOLE, NIREsH
T EHREEHIEENNET, BRAANEGR TR IRAE, WE 2-16 Fix.

[T untitled = [Tuntitled =

File Edit View Simulation Format Tools Help File Edit View GSimulation Format Tools Help
DISES 2@ |+ ¢ Qc|p = Ded& @ am 5 e > =
il vl 2T
Binary Binary
Bernoulli Binany leew Bemoulli Binary we%
Generator ) Generator
To File To File
1100% odedS ,J 1100% odedS
(a) EHESSEARER (b) BEHESETR%S

E2-16 EFESHRE

(8) 35 &KArE by t5i%
SSEMRERF —MMFR, BRER TR N ERERE D WERNHTEE, §
#0, #&3R Mux 5 Demux. Goto 55 From. Input 5 Output %, BiHESLArESHE R, T
EREFRMMTRESKPERESHAEREN, NTESEENTEN, XMESAES
FRENZEEEHAN, TOBT—MI LN TROIGEEZEM, 08 2-17 (a) FiFko
s HANTMRESMEIRE, WA 2-17 (b) Fik;
o AW B H3FEF "Edit—Update Diagram”, M Mux A B S 40 5T
EESHNEM, MHAREA<A, B>, YE ST Demux HRIE, SHM1E S XD BHKH
TMREES, BESEIAERHI<A>. <B>, WE 2-17 (c¢) Fik;

L untitled =

gil. ]ditv X:nn Sllul-hun !mtl [oo.'!s Help

File Edit VYiew Simulation Format Tools Help

DIFEHE| 2R | ¢ 2y nfoi DIGH& +B2B (&= 32 » o
Bemoulli Bemoulli
A
Binary Binary
Bemoulli Binary Bemoulli Binary
Generator Generator
Bemoulli Bermoulli
Binary Binary

Bemoulli Binary

Bemoulli Binary
Generator1

Genera tort

L ' P ————

(a) (ESEATESE R IBIERT (b) SR stERkEd
& 2-17 FES&%REEE

2 > rr
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[FTuntitled »
File Edit View Simulation Format Tools Help

DEE@ -8 <% ¢ 2= > =jf

To File1

Re 100% odedS

() EesArEmRRER
B 2-17 FE5EmREEE (452)

2.2.4 IEBIFFRE

XPTEI R BRI, ol I E R ERIDER, XHTUSSER MM, X
MBUENRRUE MATLAB 25 f R, EHBIGEE LI FHAXRRTFN S
18], SE8EZHEX,

(1) ¥z ik

ARBEBTOPNEFRABMNE ENFRIFEBR S H I —NRIBIE, WHRARERY
BB SRAL TN BN, W 2-18 (a) . KR ATENAR, A8 0P
MR KM B B HRARA R T SE AR, WE 2-18 (b) Fimm. M4, B TLURR
SERBEEB N A AR ERHTHEE . E5%8B%E,

Hle B8 Dot Sheietim Foemst [ Tde iy 0 EARe RELc e SIS Beet deole lido

DER® BR[| F |0 =0 D SE@ + 28 (e3¢ 2 ) sjg

fm i S SJ S, S Wty
B Pluntitied. ma Pluntitied.mat
Binary Binary :l
Bemnoulli Binary LA Bemoulli Binary ToiFl
Genera tor [ ] Genera tor BOEE
(a) BEETTRIERT (b) BEFRTRESR

& 2-18 #EAFRFE
(2) BT EEFIK
ANFEXNIRFARFTTR, IR &k IR, REMHRKS 3% Format—Font
SHIA—PDPERIEFEINEE, 0E 2-19 . A AP TR IA NS BN, 85 5
T R, WFEBRAFERSREER KT,

44 44 23
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AaBbYyZz

FHE®R:

| R B

219 PHEENIEE
225 REVEFTED

ARETANG, BENFTERREGFOEEITEIH R, SARITOENETZ RAEMH
%, RN ENR SRR EERHTITEN L, B2 F % FNEUEE 2 ICEE¥ENE ) Word
e EA XS,

(1) JEHFTED

TR SRR AR S B R EEH HRIITEN b, B A 2R HETE O “File
—Print Setup” EI, HEIZREBITEIEM, RBEEHE “File—Print” BTTIUT , B21XF
FTEN 7%, Simulink $#BUEH A/ BshAREREN K/, Fit, BPREEMEECE
BREEFTENHI RN,

(2) MAXHS P

Simulink £ 2 & o] UG B . Windows B o X R 5 EPS XHF R #HAZEIX
B, WRZVUEFRN. Windows BTXHERHBA, NBEXEFEREFOHN “Edit—
Copy Model” &<, AT MURAXEPHNELME,; wWRIEPS BN, NE
A Print S S ERIEAN EPS R, ZBRETBRA RS T o

AEEFIR, £/ EPS Rk NB 693044 2 8 A PostScript $TENHLITED,

(3) f£F MATLAB $ ) print £

MATLAB 8] print 65 o] DUGE & H BFTEDAL. BIMEHRH B X4, &
R AWT .

print -smodel - device filename

Hh, model A% FIFTFF 8 Simulink BEWER Y, TLBRAERETOMNTELEX,
FEIBNRE, SRELZGEETKE, FEFHAESISHEMEL X, UTEN

print -s'Spring Mass System' -device filename

FEABONARX ARk E~MERE, WIETENGS  H ASCII#D 13 Kk,
FERERSHES "[1" 5L, FIUTEHNGS:

24 P P
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print -s['Damped'l3 'Spring Mass System'] -device filename

HH, device MRIERENIRES, ZRECFITEWL. XHFEERS, & 2-1
FIE T BRAIR AR,

F2-1 AYELELER

Device X RFzEA Device X#¥F KF£R
ps BIEFTENHL epsc2 2 ¥ EPS Xt
psc ¥ HAITENHL win LETFTENL
ps2 2 FUBEATENL winc LETF EITENN
psc3 2 R EFHATENNL meta TSR K BT IEHR
eps EPS X ## bitmap L EHE = A BINGR
epsc ¥ & EPS X ¥ setup TENHLIR B
eps2 2 4% EPS X4

ENF, FEBIAFTENHL P F MATLAB &S RITENZ S “ABC.mdl” B EY
HRBEEHFHBEMEHRP, BELOT.
o FTHEE “ABC.mdl”", # MATLAB 5% 0 PBA L TS ITENERY.

print -s 'ABC'
* MAWS:
print -s 'ABC' -d 'meta'

S HEE % N\ T Word S E MRS ch
226 EBEIXHF

Simulink P #9 & MREEVERR ST DUE S M, NI XBEA X Simulink HIEEFA
M7 Mo Simulink MEEXHMNSELH mdl, ELTURRA—ARE, TEAHMTL
EBERL -

® Model section: & MXARAHISEL

® BlockDefaults sections: 127 AIZRIAIRE

® AnnotationDefaults sections: EATARHIERIAME

® System sections: TUERRFZHE B RFNHASE, B line. block F annotation %5,

FRGRH %

MNTHENREMS, TNEBRBIRGHER, HOERZ EHEEXREE
BRRABABHXR, YREETEEANE LN, REEERBHTITX, SERGK
E, WHEEIFRLG (Subsystem ) o FBFRG T IANAERI R4 3 S74h.

o SEWR/IMRAE O th BRAVIEERE
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o T PUESSIME —INRE M B ED —i2, Fa— P BIkrEs,
o By Aﬁiamﬁwmﬁ& 51, LLNFRER—R, BAMBX N FRGHES
AR T =, AFHEMNMERNEERMER,
Iwéi‘fﬂﬁﬁ?ﬁ TOIKIEPRI— N RE R T REN T %, EANBEUF RGN
B S5E/8, ABEHMER mask editor M FRGHTHE, BENBRETHP HOHEDR
ERF %

231 GIBEEFRSE

MBI FREFRRFZ —EMNBAEREDESH —NSNFREES, HinE
EHRE-ENRRNAZZHTREERD, —SEBN A NERHTFRGHE,
T2 BN X R FEHITNE,

(1) ABERT A%

HEEERFREREN EFETHRENBH RS BEBRHETESR, HE— I BHHT
E23% 38

B, EREENFRANERBRGNE, UHFER. BRI EE LR
1, EPREHROIS, SFEERNESL, W 220 Fx.

File Edit Viev Simulation Format Toals lt-lr

DSES DR 2 b-ﬁuu [Formd <l @
| To Wodkspace

Ready ] e vl v s e &

& 2-20 MEEEHENELRREES4%

ARG, HOREHFE "Edit—>Create Subsystem” 3 RARA R IE M S “Create
Subsystem”, BRFE 7T —NFRG, BAEEHA/NOLE, W0E 2-21 Fix,

File Edit View Sinulation Format Tools Help

DBES 2R = (22 b = oo [lema ~ Bt

fReady |100% o 2" T B lodedS /&

E2-21 TGRS

26 > > b p
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XHf, —MEHENTFRERELRKT , BEEIREFREAPHELR, DEBH
RARERNFZFESER T, 0l 2-22 ik,

r untitled/Subsystem *

File Edit View Simulation Format Tools Help
D D" E é ¢ By guat ) "_r Lo B2 ‘
1 * 1
In1 + Z 1)
Add Unit Delay Ll
1 100% oded5 J

& 2-22 #WHENTFRSZ

XN T FRGHBRERNEMRRNBRET S, WRHESTHIANHRERIE FER
SNFETIRE, FFRIULFRANKMBER—FEECHNSEHRE, JEL, EEEY
ETHBITBEN BRI FRENEHERR, T2TUFHEEAFLPTTHER,

(2) 4% Subsystem #3k & 5 F % %

BIFRGRBRE TR, LSHLIEEENFREEEB, Simulink
AP WA LUE A Subsystem MR BEE—HEBERNFRSG, XEEHE B TER BN
BEF - MR L

TEPEII— BBV E $K £ 38 A BN BXFh 5%,

B 5E, M "Simulink—Ports & Substem” #1k % ch £ 1| Subsystem HEHRAE A | 4n &
2-23 FiiRo

lil. Edit View Sin\lllltion Format Tools Help

DISE@ + 8= 49 » o el B

[Ready ok T i s Ly

& 2-23 T RGHER

REFTFFRERR, RATUNFRENABHTRET . RETFT RS, HE40
B 2-23 PRI E| F RGP, WE 2-24 Fior,

w&/EHRE R 2-25 Bk,

FEJG, simout B{EA—FIREHLE $4.

“d4 44?2
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[} unt itled/Subsystem =

File Edit View Simulation Format Tools Help

DBH&E 'R |2 2| s ma =]

EM‘

Binary

Bemoulli Binany
Generator

Real-lmag to
o S W Ty Complex
B m
Binary

Bemnoulli Binary
Generatort

Ready 100% oded5

K224 REBEOTREHNI

File Edit View Simulation Format Tools Help

DSEH& ‘2R |3 Q2 » = floo [loma <~ H¢

i

Subsystem To Workspace

Ready /100% lodedS L

E2-25 SERERIERR

(3) EARAPH-TF R%LH

SREDHERZFRGAIETFRATPEELEFRGEN, BETRXLETRGHEMF
IM%?ﬂUﬁ—fﬁEW%ﬁ%,ﬁ%ﬁﬁ”MmHMmWoWﬁiﬁﬁi
“View->Model Browser Options->Model Browser”, s 8 &g Oty @ Btr, LB

mgl%ﬁﬁwth®mmma"ﬁDOEiM$WWMW%ﬁﬁ%E$,ﬂU@ﬁ@
WEEFRENWARERE S HEL,

Bile Edit Vier Simulation Format Tools Nelp
DSES ca@ bt 22 ) cfoo fma - FTwBe - REBE
Model Browser ¥ 5 x|
- W
2 Subsystem
| Ready 100% dedS

& 2-26 Model Browser &[]

28 PP b
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232 RIBFMHHITTRS

FUHRNTFRESR, MEEBXARKE—NBACSEAHMESERBEHITETNF
R, ITMRAESHARIIES, EMAFHRTTREN—NATE RN D B EI5 O &
No HEFIESHEHTNEEN, FREFERIT,

RFLFHESHEZHFRERHARXNARE, TLUEEHRITFRSER AT L
BEAKR.

° FREFRSG
LHERFIESAHEN, FRELTFHRTRAE,
* R FRG
iR FREEB MR BHRENNIT R, BHESEXBHITURREREES
MRESTUREFNUEZLBHMN. RIBEE, BAFRETUEMESEN EFH
< FRERSETAE AL T,
* A fEREF RS
MAEREFREEFRESAHATAMAEUHLREN, FREFEHIT,
o BEIREFRS
XM FRGXUUTRIZIBS K for 1BEG. if B4, while iBG%, AP oS BHERN
B F R GE A B KA L IRIBG BITHEES

(1) 46T &%

HEFESAENEREFRALTRITRES, aRFIESAABEELTESTHTHE
B, ??%ﬁﬁﬁﬁ,ﬁﬂﬁﬂﬁ%i%@ﬂgﬁﬁﬁo

JUE—NEBFREPIAN—MEERRLR ( Ports & Subsystems—Enable ) K 3k15
—Aﬁmﬁ%ﬁﬂiigﬁﬁMﬁﬂﬁ¢§ﬁu’M*ME%??ﬁﬁﬁwuﬁﬂTbﬁﬁﬁﬁ
( Ports & Subsystems—Enable Subsystem ),

HAH—NMERFRANTEERE, NEFBHTEENER,

[=B121] FREF R AR,

HWRLE 227 BT RS, FRANIBIOE 2-28 Firo

@

O

File Edit VYiew Simulation Format Tools Help
DEH& {28 |9 ¢+ 92 ) =[Bo [Mema =] Bi
M= =
Pulse
Generator
A
I
Ki original signal utput signal
Sine Wave Enabled
Subsystem
original sign:
Ready TR e

E2-27 MEHELR
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[7] mode10202/Enabled Sy ”w‘ Hlock Paraiators: Eociae
File Bdit View o
D@SHS 2R =4 2 » «fioe fma =] Enable Port
[:] Place this block in a subsystem to create an enabled subsystem.
n
”””””” Parameters
States when enabling: [reset T N

L) S0 ctn g M
Enable zero crossing

Ready 100% TS " E OK }[ Cancel ]L Help ][ Apply ]
(a) EEEFRGAL (b) FREERNSHEFO
& 2-28 FRFREANBREEERNSEEC
BERMZEBWOT .

* BHEESABORL AR, AR ERFE—EREMNAAES,

* MAFSAIEZKK;

* TRGHITNREA IR % i m E#RF 2,

* 7R #& Scope RN BARHAD 3, FEHEBREK BN 3 HRES,

MRS RGHEFE (208 2-29 Fim ) eI UEH, HEEERESHER, HHEM
ENETL, MEERESHNE, BHESHFFE,

Time otfset. 0

E 229 HEGHRRE

WA 2-28 FirIEREE S BME O D, FERSTMHIRE S “reset” 3 “held”,
P “reset” RTREMERETF REFERMITH , RGEHRBFRIFARE, ¥EHF “Show output port”
o, NEEEREHIE—NMatiwo, SR ERFEES RS,

(2) AT A%

A FRGAMACSSNFISREXTHNH NI TR KN F AT, L FRGEH L
T=Fbhbg K8,

o IINAMATRG. RAAMEESHI E RN FARIT,

30 PPy
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o THIOMAFRE: REEMEAGES LI THEARFHERT,

o MINAMAFRSE: REEMAESHY BN FEBREFBRIT,

REILERFRENTE M, MATFRAGOEZBEIEH — MRHEOIHNEBTR
FhRKIKEH A FFHS ( Ports & Subsystems—Trigger ), SN — MWL FERFK KNI
TR B4R %8 ( Ports & Subsystems—Trigger Subsystem ),

THSH—1TEE 3 AR XENRE, HiREER,

[R5l 2.2] #9320E 2-30 i hERE, FREARIBWE 2-31 Fim. 3 MEET
RGP RBENMANER, AREMNBAGSHESHHT.

[ mode10203
File Edit VYiew Simulation Format Tools Help

D@E& i@ e q iz » «jion fad v 3
~

oooo
00 L
Tona

n

Ready 100% odedS

& 2-30 B2 3 MXAMEL T RAEMNIER

Eile Edit View Simulation Format Tools Help Trigger Port \

DSES & 2@ &9 4| » o [0 [Fema -] Place this block in a subsystem to create a triggered subsystem.
6
- R A AR | AMRCHNTT) L0k J{ Cencsl J[ Heb ]| amb
(a) bR FRGEAE (b) MABRBRNSEED

B 231 MATREGEABREERRNSEEO

BERIEEWT .

* MEAESHAREER, BAA1, F4EEI1M1IAARES,

* MAGSHIEZH;

* 3 NFRGRAZIEIRA Trigger Type 4> B R B4 rising. fading F1 either, SBIRFE 3
TR AV KA

“« 44494 31



MATLAB/Simulink @R S asois

* i aF Scope RIRIRBATHECH 4, FHAEBRNETR 4 EES,

ERIENE, MAFRENHEEFTMERFENE, PRHERERE, YR5HA
KB, Wt HETNE, HESEHIMEED T — MR RZOEI%, 8565 HEF L
B 2-32 Ffitro

Time offset

& 2-32 hEERNRER

MELE, 3 HLBNMETF RGN TFE— M HAGSHNEHEREN,

(3) RFOAR AT 2%

WEFRGEE—FARET L 3 MR XR, RARSBABMEFRG, IET
REHRN AT RMEFRERT. AP TLUBIERE S-RE, a2 HHHHOTFRS
WAt E i, BISRRFRIEH FRFEMNIET,

BF ARG R RER Y Trigger Type 1% B 4 function-call, B)EZ|&¥EEALR FZ %,

X B 45 H BN R EOA A T RGO RBIFIFR{E M S-RE G ERFE, LT AR
BT AR S-REHBHNAREHERFHEDEATHE,

B REAAME RGN — N EESBHRERERHABY S-FL

B, 7 S-R M KALES (814 441k & %% mdllnitializeSampleTimes B35 6 A5 H: fid %
ESmE0o, Fl.

>> ssSetCallSystemOutput (S,0); %$$$IREBE—PHL i O AL O

RIG, # S-BR B B %L mdlOutputs IR 8 37 5K ¥ mdlUpdate & F T H@iX &8
Ak EF R

>> ssSetCallSystemWithTid(sS,0,tid); %% MASE—MRORMETRS

[~ 2.3] Bra0f 2-33 Firor9tE R, Scope IRE A 3 MAAMK D, itk F RSN
EREERIE B A function-call, HSEIRIFERIAE,

S-REANTNAER S S-REABERNEEE S 1| i, BINBAMEFRGEHT. (5ES
HRIR SR IL A0 2-34 Fimo BTN BT OB EINS R,

2 prr
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File

D

i
L mo

del0204

Edit View Simulation Format Tools Help

aEHS ¥B » 50.0 Wormel v | {

e
B ac "E%
Binary
S-Function

v
[awmi sl
[IRY|
Sine Wave ST:';":“Z
Ready 100% odedS Jime offoet: 0
K 2-33 REFAAMATRES K234 REOFAMERFARAEHERHREE

MEIPTINEE], 5% 00 S-REAERBAN 1, LNFRGH T 0 DEEANES

SHEF. &% | D S-REERBAN 0, WFREFXTHABES, PARRE M
Bt % 2 M S-REBMAN 1, WFRGHEE 2 WHNBASSHRE, for%k

1,

BE T BT,
S-RREHBREF A0 Fromo

#include S_FUNCTION)NAME fcn_ call
#include S_FUNCTION_LEVEL 2

#include "simstruc.h"
%Function:mdlInitializeSizes ===========z========%
static void mdlInitializeSizes (SimStruct *3)
{

IR BEIIMSHAN L

ssSetNumSFcnParams (S, 0) ;

SUMBAR—HNRE

if (ssGetNumSFcnParams (S) ! =ssGet SFcnParamsConunt (S) )

{

retarn;

}

SWEBEIRSN
ssSetNumContStates (S, 0) ;
SR B BBURS M

ssSetNumDiscStates (S, 0) ;

SR BB O

if (!ssSetNumInputPorts(S,1)) return;
SREBMARORE

ssSetInputPortWidth(S,0,1);
SBEMARONTERESFREESMNAET
ssSetInputPortRequiredContiguous (S, 0, true) ;
SREBEEERIRE flag(l=yes, 0=no) .
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ssSetInputPortDirectFeedThrough(S,O,l)f

SR B F i O N

if (!ssSetNumOutputPorts(S,1)) return;
SRBREHOEE
ssSetOutputPortWidth(s,0,1) ;

ssSetNumSampleTimes (S, 1) ;
ssSetNumRWork (S, 0) ;
ssSetNumIWork(S,0) ;
ssSetNumPWork (S, 0) ;
ssSetNumModes (S, 0) ;
ssSetNumNonsampledZCs (S, 0) ;

ssSetOptions(S,0);
}
% Function:mdlInitializeSampleTimes ===================%
static void mdlInitializeSampleTimes (SimStruct *S)
{
ssSetSample (S, 0, INHERITED_SAMPLE_TIME) ;
ssSetOffsetTime(S,0,0,0);
SIRBEE— M tis DA R& i N
ssSetCallSystemOutput (S,0) ;

#define MDL_INITIALIZE_CONDITIONS

#if defined (MDL_INITIALIZE_CONDITIONS)

static void mdlInitializeConditions (SimStruct *S)
{

}
#endif /* MDL_INITIALIZE_CONDITIONS */

% Function:mdlOutputs ===================%
static void mdlOutputs (SimStruct *S,int_T tid)
{
const real_T *u = (const real_T*) ssGetInputPortSignal (S,0);
real_T;
*y = ssSetOutputPortSignal(S,0);
SFAFE— MR OREFRSE
if(uf0] == 1)
ssCallSystemwithTid (S, 0, tid) ;

% Function:mdlTerminate ===================%
static void mdlTerminate (SimStruct *S)

{

SRR EGRIFA MEX XAHNZERE simulink. c XH
CZE N N N =
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#ifdef MATLAB_MEX FILE
#include "simulink.c"
#else

$EN), ZEHE cg_sfun.h X
#include "cg_sfun.h"
#endif

(4) AT R %

WNFREFUHNTFREMS, HEHESTERLE—D, ERSBERT, £ERS
TRGRNAEMEARFIES SEERHRES, INNEUENTFRG—BR Hins &
RFRG. MERN, MEAKETRAENEFRANNTRIMEESSEEES M
FHEH], R, AEEMEFUHSEERGYIBROERT, FRGSFEHGT, 0
B 2-35 Frn AR R (EE F R MR S T 1E7AR,

[T untitled »

File Edit View Simulation Format Tools Help

DSE®| i 2@ ¢ |22 r i

Enabled and
Triggered Subsystem

1100% A s
(a) MERFET RS

fib R S

FREESKTF 0? THIITF R G

=]
=

WITF RS

(b) MEFET RETIERR
B 2-35 MAFETREAERS TERRE

RN, RELTEHRE, YMABHELES, Simulink SRNEERES, n2
EREESHE, NFRENT K, BURRNIT, BILTH, REYMERESEELY
RIEHEN, FRETEBEHNIT,

NFEAETEHESHRUTREG, AP—REE. FENAFESDRLER
Nﬁﬂ%ﬁﬂﬁﬁ%ﬁ%ﬁ%om%%ﬁﬁﬁgﬁﬁﬂﬁ%,%Fﬂuﬁﬁﬁﬁﬁﬁﬁ,
FRAROBRIESEHE, WL — MRS SR FERsee,
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(5) HtbFHRITTF RS

BT MU ENBNEBEUEF RS, Simulink ) Subsystem &R h iR & — L H Ah
KUENFHRFRG, UHBPERENEHTEH, XEXXEERSEGEANE,

e TJECE F A4 ( Configurable Subsystem )

AERREBFBEXETPHNERRR, REERFPEBEXEDFER,

e for fILF A S ( For Iterator Subsystem )

for BRFRGNENRE—NMENESKZABRITF RS, APEEE—D
FENEIZKAFRERITIORE, DUATIEMEHRNE K,

® while #§3F &%t ( While Iterator Subsystem )

5 for IR F R G KAU, while IR F RGRAF T I —MHEN EH KRBT HITF
g, BEREARNITUIAHRE —ENEY, while BRFREERIPET . YRF0H T T,
X5 HAMEHRIES P 0 while FEIR KL,

o M ITF AL ( Switch Case Action Subsystem )

AREFAT, RGN TRANTERE, S3HRTRENIIEE, FMBNEEHTF
A%, 5 CIBS 9 switch...case BE HITHEEEL,

i%'i BB PATF R S8 JE b switch...case B3 5 Switch Case Action
Subsystem # 5

o FRIAXEKHHITFRYG (If Action Subsystem )
AT ERHNEHRITFRGEEXS], XEFRIF Action Subsystem A FRARPITF R
Gt WFRFENMTERB T ZEREAINIUE, X5 CIBSPHNif...else IBA KL,

FEY HARGIT AL HFS R if Bk I Acton Subsysiem B

233 FRGHEHE

BHMETHRENEFHFRENMEFE, BE2TUEH XA F R G090 E A48
B, TERZFRAEVFTARDE, TANETREAFRGNHERAR, iIt—PFE
ZRFECHRF R, HRENTFRFTUEE CHERR. BCHSENEEIE#RNE
FIXEE, BEETUEBCHEN XY, FEEEXSEFNEREEXS, S HEPN
THIZRREY, FHA—MERREFINEE, EBREUBREFRENATE, RIPH
HEMASWEHE X,

(1) —AF 2GHEHTH

[R5 2.4) TEREE — N FREHENRE, ILEEHNEAHEFREE— M EEK
HENR, HEDREEREETRZZNITFARNS,

B, BBZENMBO T EZER N FRG. XEAWE 2-36 IR EZLERFH—
M FRGHHHATHE, IR—MERBINEBNFRES, HEHXZE, FEAA—1
EHBCHER. IHEEF A4 Simulink #HR

36 > > rpr
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[ &

%

BERNEHREAFRGIPABRIAHNOME, WE 2-37 Firo

[*] mode10205
File Edit View Simulation Format Tools Help

D& ¥ Lo e il )
=W —
Ramaulf =1 mode10205
Binary i
Bernoulli Binary i File Edit View Simulation Format Tools Help
Generator . = =
O] RECIEEr
Reallmagto | To Worepace
s Comple
Bemoulli
Binary
Bemoul 1li Binary Out1 > mout
Generatort
To Workspaoe
Subsystem
Ready 100% odedS 1100% odedS
= o "
& 2-36 FRGERB B 2-37 mERTRSEREE

HEFRGENERIRRUOT.
o THEHENFRE, ARIERETZIRR, AR EAFKEDIERE “Mask Subsystem”
I, 4558 HANE 2-38 FrRIXHEHE ( Mask Editor )o & FIZANIEAERIG IS E TR =

THRFHANA,

E% Mask Editor : Subsystem

=TT
| teemupscanes

| :,Vﬁvw‘\n“ V{ i
| Rotation |

1: E Fixed

| Units
| | Autoscale 1B
B b ol

| Command ; port_lebel (lsbel specific ports) ~ F
| T e wpl

Exanples of drawing commands

| Syntex port label( output’, 1, "xy')
|

@ [ Cancel | [ Help | [ Awrly |

[&] 2-38 Mask Editor XiHHE

e 7f Drawing commands £~ 1 5 AL,

disp ( 'BEMNEE 4" )

XERBUERS: EHRENFRGENEIRTRE R “BINEE~£E£R" LM XF,

e %#% Documentation £, 7 “Mask type” £~ B NiZIERAHE AR RZFR “‘HEHLE X~
A", £ "Mask description” #=HE AERAIHIR AR T RGEH FEER,

e —SIRENEE .
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e /B & "OK” #HHl, XM NFRERBRTMN T, HRZENERMAE 2-39
Ao

[T mode10205 =

File Edit VYiew Simulation Format Tools Help

DEE&8 &l = ¢ Q| ) =

ce Block Parameters: Subsystem l;}

B 36 A B (mask)
EIE L e - P simout WA FRESEHR G - RN
To Worspace

Subsystemn

I e I A 1 Lo J{ Cocs ][ tob ]
(a) HE2EHFRG (b) RMe&TRGE IR AT

K 2-39 FRGEMHK

(2 ) Mask Editor 443

Simulink 3##t 7 — P TUKLIIRE —LH B Mask BHHNEE, 276 2.4 PR
EAH “Mask Editor” SiEHE, BIIX “Mask Editor” TN E, SeEHEHHE
BEEAXBENFRGER,

ME 2-38 hE[IUEZ], “Mask Editor” XEEH 4 METIFR: “Icon”. “Parameters” .
“Initialization” #0 “Documentation” o

“Icon” EIMFENHEF RGN EEIRHTRE, BITIRE TUEERFRP R
AXFHEF, frrim DR T UL ERERAEANRE, MRS FRENINERM,

“Parameters” M FRENHRFRENSEHATRE, WRFREPE—THZTME
REBFHGESH, FLAEHEZIBEH AT FREEDEN X EER S AHITSE
B8, XHSABMKM, MA 7T “Mask Editor”, NI EIT “Parameters” EIMKXF &
HZIREBSH, FXESHEBESHERAT RGN TFERP X, X, RTMUEENT
Rt TS8R E, BT X A&,

“Initialization” YK P IEE T — N MATLAB B G, INEE P EAN— LR,
UZFRAERBAN . XESEIVELFHERKEN, Simulink & B HITXERF,
Frd, ST —EBENEEN FREBMISE, NEFHNEIXEATREEANRLIN,

“Documentation” &£ o] IXGREEX T R G HHARFIE B B X #S, FHEEHEEL
HTREERZT RS, BARSBREBRSEHEE D, FHEH XN EKANE] MATLAB
HINBEREBIS,

T, BH72F0E88 “Mask Editor” & NEIFHREKAE,

(3) %BT 2% EBIF

£/ “Mask Editor” X ¥ RFENERIFRFEITHRE, TUUIHEENFREAFREBERIE
SR SNERR, FHESNFREENE Y, XUNBEEAE "lcon” EIKPFHITHE
N 8918 BFRFZR) oA F B B,

38 P>
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BIHAHE 238 B2 “Icon” %ETIF, MPaUEH, ZET R EEHFE AR,
RIEFRE ) 6542 ( Drawing Commands ) F0EARE TR ( Icon Option ),

o EIARZH)ETIA ( Drawing Commands )

HEE, FRERRNBEGYREBRLH G DS /MY, (EPENEE:S
MATLAB &5 o] DA P A [F B B4R WX AR . ZGORES Hi2 . B E mHE mEgs,
SR, WREZEDPWASZLEHI6HS, NEFRSZRB G HIRFEE =,

@ EEFRD B R AR

=M A< o USLEL A ER B R XA M THAE .

disp('text') LRI AP R B RE S| ST A

disp(str) S ARRP AR RFT LT E ser M8

text (x,y, 'text"') SRR (x,y ) BENNBEBRA, MFRR S8 BARA A T
fprintf (' format', 'text') ¥%¥%format TR A

FIN, EET A H IS F R G 0 O 317 X7, FATENGSESEH.
port_label (port_type, port_number, label) ;

Hep, B—1S% port_type FskIEEM O KA (ARG H®D ) , BUES input 3
output; 3£ _TZ¥ port_number AIKIEEWOS, #HOSM 1| Fiaitie, FE=13% label
AE R RO O R SCE,

0 R R FRroR -

disp ('HRERFER )

port_label('input',1, 'In');

port_label ('output',1, 'Out"');

BRER WA 2-40 Friwo

Ign. Edit View Simulation Formst Tools Help

DSE&S| 2@ (et (2 a

In  Bi#EE Outp

Subsystem

1/100% | | lodedS
&l 2-40 EFRAPHSCARA
2 EBIiFPBREGRAFE

{2/ dpoly 5 droods %, BEEBAHET RGH Bt B RRGHRA SRR REE
mReB R, HepdRRAwT.

N
NS
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dpoly (num, den, 'variable')
droots(z,p, k)

Hdh, num 0 den 2B ARAS FRRN ST FHARFL IR ; variable ARFRETE; z.
P~ kﬁﬂ]ﬁ%ﬁ,m MR RG L #H,
BETENTY, EEFRLHSIEIEANU TGS

>> dpoly ([1],[1 2 1],'s")

SR NERNE 2-41 Fioro

F’Tuntitled =
File Edit V¥iew Simulation Format Tools Help

NSES| 2R F (2] r n

242541
Subsystem

1/100% { [odeds A

& 2-41 RfFRFEREGERSHE

Q #EEFRt B REF

g UEERD B EHERE, 258 LEEAERER,

EBRirh BB LZEN, ®iTLEEE plot FRIDLH B, plot RERESEIR
HOPLFRE L HABNNER, TEAH —NMEERS B RESEENEIF,

OB EERPEHE N =B, REAIHAEERSHEPEANTHXKXEN:

s> plot{[@ O 5 @],[0 10 5 @]);

RPSRFESHREN 4 MR, EHPEE 3 FEL, REERWE 242 (a) Pirro

R BRE R EF. ?‘_ﬁq:’i‘?@)ﬁ"_ﬂ«)lﬁﬁ@& image #0 imread RSCEH,
imread PR EHITHRE MG HE — bmp B R HEREANE — N =HFEFED, image RENG=4
ERERfRPEY . TESE MR,

KFIEE A “Sunsetbmp” HIEF B REBEIRD, AEREHIERENTEHXKIEE:

>> 1mage (imread('Sunset.bmp')) ;

B20E 242 (b) FrrNERER,

o EFRIEINAZ ( Icon option )

MU ENEBTBIRGH o, BUAEPEANENNES, B LUERNAEER
AB. FTEXRNABEFETE, BN ETENER#HTRE, JUEERNERENS
=X

40 > pr
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File Edit Yiew Simulation Format Tools Help File Edit View Simulation Format Tools Help

D SH& @ &= F(2 DeE& !B == 3 9 bow
-
Subsystem bt
1100% odedS 1100% o0dedS
(a) EEMRP B REBLEE (b) ZEERP BREHEF

& 2-42 TEERRFEREFR
1) BERDIERE ( Frame )
ZETE IS BB DEZ ST M, Visible AR ( BRIAME ); Invisible AT I,
@ 2-43 B, (a) AT, (b) ARTTR,

[T untitled = untitled *
File Edit View Simulation Format Tools Help File Edit View S,inulcti?n Format Tools Help
D FEE sB® > TRy = Ded& BR | e>T Qi
Subsystem Subsystem
1100% odedS A 1/100% e e
(a) EAFDIET R (b) EATHIERTR

K 2-43 REERIERSTR
@ BFRFEBAILE ( Transparency )
AR B B frEBIBEBE R, Transparency AiEBR ( BAIA{E ); Opaque AAREBH,
EfRZERTUE rBAREENXF. mOREEER, WA 2-44 Fir,

[‘llnll[lf‘\l x ‘ ‘ | i untitled =

File Edit View Simulation Format Tools Help File Edit View Simulation Format Tools Help

N SH& & BB+ Dixlr n| DEeE& 58 ¢ F 22 p n

1/100% lodedS 7. 11008 B e R T
(a) EFRER (b) BHRTEA
& 2-44 EIRERRE

Q@ EtriIE# 1% 8 ( Rotation )
ZIETNIR B EFRA B2 S I ek, Fixed A0l iesE ( BRIA{E ); Rotates A o] igss, Bl

44 44 41
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ST RGBIEEN, ZFRENBIFANRETHER:, WE 245 Fix.

[untitled =

File Edit Yiew Simulation Format Tools Help

File Edit View Simulation Format Tools Help

Ded& Bl 2y D@EH& B8 ¢ 22 ) s

E] =
Subsystem ‘,' Subsystem )
/

(a) aThEH (b) Ferkes
B 2-45 Eirieittins

@ BEFREHILIRRBERNIZE ( Units )
ZIE TR B BTG S 6 S P A AR R B AL, (X3S plot 5 text 5%, HATH4
Ah BE#GEHL ( Autoscale ). 8% ( Pixels ) F1)3—4% ( Normalized ) KR, BEFEH (B
NE ) RTEREHNESERKN, SEHMLEFIRN, BERTEIFRBGEEEDLRH
7%, B—URTFEROKNHERKE, 256 PHSIRETLERTAMNE 1,

(4) AF 2%3gmAHk

EBEBALT, N FRETSEE NS I EELEHENHTSHS B WL,
MERGHFRAEBREH—INRFNSHERBERE, TLBTN BT HSKHTE
B, NmAENFRENBERNSEHTRENE M, "Mask Editor” £ Parameters 1
MFRET XN, ZENFHEFRENRETSHE LHANBERASHIEESR, M
MR T REABSE, BHTE—HN, EWNNSHEERED,
10 2-46 FrRH:2 “Mask Editor” #) Parameters EIE

[Dislog plramatas i

[#] | prom ; Variable Type  Fval.. T

Options for selected parameter R S

(Popups (one per line): In dialog: Show parametexr Enable parsneter

(e

! Dialog
,! callback:

[Cmd”"ﬂ»][mlr]

[&] 2-46 Mask Editor #J Parameters 3%

ZEM P ERMRER, HFRSHIERE ( Dialog parameters ) F15 ¥k T4
2 b pr»
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( Options for selected parameter ), ESEIIEENLIDLE 4 MEH, B EETH32E NS
. MRS, EBOTH,

ESERRBEMNEEPBEN—ISE, FRAVBRFIMEELRSSH—ISEHA
1, 8- 1SEHTREN, SSHNEXWFE 2-2 i

Fz2-2 BRIGEMBFESHENX

E - ! X
Prompt BB IZWAENBIR
Variable RETEE, RGESHAANERSZTE
Type WESERMAENZER, oTUH 3 RIERE. S48 (edit). FEHEHE (checkbox ) F1TFHI4E ( popups )

HESEIET= P, Popups T H AV AAE A SR B RIASEUE , 2558 A EH T RAER,
THAE DK B 7R Popups F#IAA . Show parameter £1 Enable parameter 4> 5% R~ 25 B iR
ZS PR NENZSHR S IR RE, 7 Callback P TUHEE MATLAB F2FiES, X
ZSEONEEHME P, BEERIT.

[=f125] TEME-—MIENHTESENT RS, NI ROKHBSEEBEETF
R ER A *,

AL 0B 2-47 (a ) FrRtREl, HF RGMASREM DR ML EEER, wE 247 (b)
PR, BBEDHNAHAEE aflb, WZFREFTHEF RESYH, FHEE-ITAHFNS
PORBRE, o UE BN AR R 605 S 1T IR 8 M N A3\ B F 7 85 10264 B i
Bo HPSENEENABT0E 2-48 Friro

[T mode10206

File Edit View S_imll.ti‘on Format Tools Help File Edit View Simulation gr( :
D @H& $2@ == ¢ 22| = oo [fermad dodls) ik :
D& 28|

Out1

IE-——; In1 Gain Quts
Outz P

ine Wave

sinew o
Subsystem Scope In1
>
Gaint Out2
Ready [1BON ; [ Joded5 T T o A L{iﬁs” T or ey
(a) RGARE (b) FHRG

E2-47 RGERRHETRSE

MEHETUEY, EZNMSENMAEREAN popup, ESEHETY popup HEIESD
ﬁ)\:& /|\1E%J 1\ 2\ 35 \;if%:\ﬁﬁ/qlﬁ‘gﬁ}\_/l\&io ii.ﬁ;%}ﬁl’x%a ﬂﬁ%%%*ﬁiks
IR 2-49 B R AR HI THEE,

“« 44443
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=% -
L.l Function Block Parameters: Subsystenm

Subsystem [mask)

Parameters

s : ¢

{1

wazlonety

Apply

o< J{ comcel J[ Heb |

B 2-49 HERTREMEZEIIEE

,:W% 5 38t \AE X5 % popup 5 checkbox B, 3£ [E4 4 R 48 £ 75 % % Evaluate
WZ: J’Ej o

% popup K2, 3 Evaluate #E P, HREEAWERTNFSE, L2,
HIEEET popup IEPHIE 3 METIE, NPEIRE 3, T Evaluate Rk P, HiREE
79 popup IETEFFIEFHNFHF LR, T LENGIF, RBEREZHSR 37,

XfF checkbox 2K E!, ¥ Evaluate #3% 987, checkbox 1R [E 1, BA3KE 0, 724 Evaluate
AL P, MWAHHRE “on” FI “off”, BATTHREK 2-3,

*2-3 BHIRER

%% Evaluate Ak Evaluate
ik cp 1

w_m
on

Rikep 0

“off”

(5) HEF ARG MIBIIEE

“Mask Editor” & Initialization 3£ T0§ 72 1% A\ MATLAB 6%, S EFRGHT
— LI RIE, ZETF 0B 2-50 PR,

EZ Nask Editor : Subsystem
| Tcon | Parameters | Ini tialization | p il
(Dialog variables |- Initialization commands -
i
o
Kilow library block ts modify its contents
(st ) Lo Jlcoent J oo 1 s ]

] 2-50 Mask Editor # &) Initialization 3% T+

4 > r p»
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Simulink BEAMUT 4 ERKENRITHSEPORF. REBHIAN . HEFLH
AR EHEY . RRBIE LA . BREREELN ( SLHERERIRBEEH VAR
FEriRft S HR S &£ ZER )o

FEZIEI R, Z18 1 Dialog variables 5| RA&=ZFIH 7 HEF RFASEER KR E
WSHTEL, TR IZIRERBRXLETENE T, hT IS EMNE & 2GS~ S,
FERFARS,

£ 158 Initialization commands 6354, T IAEEH DB ANEGE 5K MATLAB 6518
B

%}; GARERE TR R TS ANER, FIAERE S ABAH, £
BABHNARBEASE 7 KA,

FE T AE— Allow library block to modify its contents &7 , 3% 3% 1 2 Xt 23 70
ANBIRRE h R E N, HIZEINE DO, Simulink 721655+ th B9F2 18 SRR 4
SREIE. MERIZERR, thaT GBI sim 65 K REIX METT,

set_param(gcb, 'MaskSelfModifiable', 'on') ;

(6) HEF A sty L% 4%

BidX Documentation EIMFMHES, TINEXSHBLHEFRGSHATPHXE
BIRFIERER , R B NIZTF R AR E R B AN B AN E B AL 515 MATLAB
B 5 MBI X, Documentation I KA 2-51 Fix,

Icon  Paremeters Initialization| Documentation

Mask type
ELLD

Mask deseripti

[Cox J (Ceancar ] (nete ] [onty

[£] 2-51 Mask Editor Y Documentation 3%+

EITR P AE— R ARRERE, TUAEHPBEAN—MZERAEBILZTR, bE—
AR ARAEHR, IZARRAE B A, FTE— RN AR R RER, &
HhBENNEIR, I A ZER N H B ARSI\ F| MATLAB A & 8975 Bh Ui b %,

WA 2-51 fiiR, EMEPELESTHNNRS, E¥RTUBILE 2-52 FF,

“«4 4494
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EL"N Function Block Parameters: Subsystem

B (mask)
EHBOEHE FREEE. ARSSFEREER.

Parameters
L A PR e
i

oo SRS
§2 et

Lok [ concel J[ Heb J[ aoob ]
& 2-52 HEFRFEHEIIEE

XEEE 2-51 STUREB BT S HEM. B HXHEHEDP M Help 105 H Ttk
BFE Bh XS

(7) EA#FFEABIE

NF-—TEHENFREAZTEEEHENFREENEKRR, TUIEEFEESHS “Edit
—Look Under mask”

EBENEHKNERBTRIREE, EAEPHER, STHAHERER “Mask
Editor”, % "Unmask” %, WHEREBRFT,

HEEBRHEFZF RS, ®HE "Edit>Mask Subsystem” BT,

S-function %1t 5 N A

S-function & MATLAB IR 8B FPHA—MEXNTERY, EFEERF,PTUREHEE
BEXNENBERKRBIIFERG . AP EEEND S-function RS F5k, IHEiTiE
MH =PI EE T R S-function MR BiTFE,

2.4.1 S—function & AH#E2

S-function ( System Function, RZte&% ) A¥ & Simulink AMEREIRIE T — N HT A,

S-function o] Aff F§ MATLAB. C. C++. Ada 5 Fortran 2= kR E, FH MEX 52
FAIER, ¥ C. C++. Ada f0 Fortran i& = B9 S-function %RiE MEX X, 7F EEHEHE,
AT 5 A A MEX X4 —Em A H#h %S MATLAB &,

S-function {5 B —f4FAMIEBE XN LER TS Simulink FERKBREEER, X5
REFEKMBIBEFAE Simulink Rz EHNEEHERIEFEM, S-function BN IEHEAE
#, BEATEZES. BEBIRS RS,

S-function A{RIBMHE T —Fp7 Simulink WE DA G RO FER, FHTUFEH
MATLAB. C. C++. Ada 5 Fortran iESk0IZE CHR, B LGENHN, EHFT

46 > » p
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PR E#AE S-function P LM B CHBE L, EHRE—1 S-function FEE, I EEE M
BA— S-Functin Rep (ERPEXNRBEREGER ) 25, BiIFEHEESGS “Edit
—Subsystem” EHI 5,

BEE TS Real-Time Workshop (RTW ) —i2{# [ S-function, the]BITHRE BFRE
SRIFRE (TLC ) XHRESIH RTW £ LR,

¥ % XT S-function {52, EE TS Workshop XH4E ],

(1) 5 S-function #8 % &9 — & A& A4 A

#%S S-function IERFPELELBEIYUT/LNEAES, RFHERTIINFRS
S-function X FRARMNEE), XEB SR E KRR ( Direct feedthrough ). o T F A
( Dynamically sized inputs ) AR $#£ 8 (8] F0{R#% ( Setting sample times and offsets ), E112
SR A,

e HIZ&IR ( Direct feedthrough )

ERERBREH L ( F T ERMEN ERRA T ERENE ) SBASSHEERS,
ERMR, RRNRBHESRANCESHNERY, REETTLSKHEILRED, S-function
FWET—MPENENITE, BAXRBEER S, 6110, y=kxu, Ebhu2HA, k
g, yERit.

BE-—MERRSHFAEEERIRRSE S-function B EEFS, EA Simulink R
RpBREFEEER BB EFEIRPERONTING,. URERASEEREE, 1
THTHZERNGHESH, XIMRBTABELFIT— MERNB AT E T4 TG
FIRR 1T

o IEZKEHA ( Dynamically sized inputs )

S-function XFHERBRKENBAGES, HIEREEFEF LN EITERASEE
BEY, MMzl EREOMASSKE, %MIKsD S-function, M1 EHASS4#
AR ARREZE SRS N . BERASMNFH S

AMXHREN S RBRAFE-—TMRARONGHHRD, HESKETUEMS
WEM, M CIES S-function MTUH B MNHH WO, B, S0k 0NEKHBTI
EMNSHEN, FLMEEZ T, CiEZE S-function EHEEFHN R EM,

WR M X S-function IBEMNES:. BHRAREHHESREITTKE, 0
Simulink RRFEBANESHEKERBEENNOKE, FESBAESKEHRSE,

o FAERT [E)FNEF ( Setting sample times and offsets )

M X S-function 1 C #&5 S-function ZE1THE)IR B A HHERBH R M, Hhh
HEEITURESN . BHNNEETHN, £, Simulink R EHRE N TEE.

@ EFXMEE

X+ S-function Kt, FELRIFNEEIEESRAMERETES, EXHELT,
iR/ N\ e M R,

@ EFBEEER/HKRENE

EXFEHR, S-function BEAHS N T HENEHET, ERER/MIESNERKE,
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Q) B E]

WRAF# S-function RN ITAREB N EEREALEN, B4, BPTMEX
— MR E SRR E Simulink 18 AiZER BT 8], AP 7E o] UE X — MR 5 i B3k iR &
— MRS, BR8] ME R I GBIT RS 6 RAEET 8],

KRR EHR TEARNRE

TimeHit = (n * period) + offset (xX2-1)

Hon 28E, AEFHED, VIBELRE 0

WRAFEXTBHRERE, U Simulink £#E8& XS H mdlOutput 0
mdlUpdate,

@ B RS jE]

o T RAEBY (5] 7k 2 548 <R R AL B (8] (8] P8 o 6 & & AE it (8], EE MIESHNFTLE,
o] R AFE (A9 S-function FEE FITE T — PN RSN Z,

© LR RAES ]

B8, S-function FEIRZHEE B RAF ERF 4, XB PR DUEX MRS KA
B R B AMKE, XH, XIMERNEASKRERESENTERERNIRBURT RGP HHE
AR T,

—MERET IUHE AR JLFP A R RRAF O B . R IKEN R LR 60 RAF BT (8], 9K B4R
R B SRAFR 8], SRR G P R IR KAL),

S-function Bf A B £ R EHE B REK, XFZHRKM S-function N % N KAEEES(E], 1t
Bf, S-function AR E]E— M EBERIITRHNER, HbE—THTERR =M
®E,

(2) S-function T4y A R 22

BFZEBCHRTE S-function Z B, Tf# S-function TIENEAXREEMHEYEULEN,
X XTI Simulink B NMIERBHOREFL Bit, RITEFHEH B —T S-function
HEEXTIERE,

® S-function FUKZAAREY

Simulink B3R —3t i 3 AEM: WAL E. RETENHHTE, HPRETEX
EFRNE. MATERETEN R, WHE 2-53 Firo.

u X Y
(MAZE) —> (kag) > (HHTE)

& 2-53 Simulink #RHRAEATE
BATE RATENHHTEX=FXENXRZBTIEXALH, 8.

y=f0(t9x,)’) (:_EQZ-Z)
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x= fult,x.y) (2-3)
Xaps = fult,,3) (%24)

° HEMER

Simulink IR 7 {F B §) 40IB IS TR R IR BN ER 1T o B e R AL BA ER , EBY Simulink
R ERRIR SERIRA—K, WG ERmANBHER . $ERER . mMiEn e, HEERS
RERRORATINF AR S E AT, RS Simulink 4 #ASEER, bRt —4)
BIRBRA— MRS, AENMIESE, Simulink 3% 8B Y1816 M ER R T I F H fTAE B
EHNEG—MER, I E—MEHRKIE, Simulink FE A LFINZIEEITE, BEERK
DR HTEEY, XINIRE—ERSTPESE R, STFESRARRE, — I MHES
KX 53 AENEDL ( major time step ) F1F/N\EF[E)25 ( mionr time step ), Hch&/\KEH2
FHEFHH—E5, Simulink &/ BB MEERMEE, B 2-54 HEENHH IR B FOK
WA, ATRSMMEE, KBBSHTHRRGE —HMREE, YHEB I MEHEATFR
RBILHATRBONIRERFIN, SU— N\ WS KEFTERHFINS . SMEBKAE
EERERSTHITEHNKRE, —BRNETREH, Simulink EXFE T BSH4HHUTE
FHERTSHEFEN—MES KZNEZ B#THESE, WESHESE,

ARG HARIR

— | HETREEE
( 2 AT ERAEOHMER )

HEEH

S e
L;%%ﬁwﬁyi]
A
s 5
f(%mwﬂﬁﬁ)

TENME

& 2-54 (hEZER

® S-function FY[EIEH =
S-function IKEEBAREERENMFEMBRNES, SMEENGERE, 284N
EBrER, Simulink i AR EA S-function AEERAER #9 &%, S-function B &9 & B R

« 444 49



MATLAB/Simulink jm(s s SIS EOIEH

SERNESEFEUTLN AT,

@ Waadk

R EPEAFLEFT, Simulink #1351k S-function, X MEER, Simulink & 52 LT 5
BULANTAE: #1481k EEME SimStruct, X MHEZEMAEE T S-function BB L, &
BRNAH O A/ NEE, BRI, SREESE,

@ HE TR LET(E

WRZ DT BN ERER, NXANMEBITET — Mok S e E, h2RitE T —
THHRETSK,

@ ITE a5t

XD RFBAERG, WAERNETER O X SaiE S0,

@ HEEHEEFHFBEERS

FIRAXN R, IENRRBN ZIITES ERNTHE, flln, £ HEBRKSE
AT — B8 B T BUK S

® MaitE

X—FRABEFRESIHFEEREIEREFER, Simulink DU/ 81 58 B
HFI S R E . IERAROLE, Simulink 7 5] Ait+# S-function BIKZS . 208 S-function &5
FERFITS (XH C MEX 89185 ), Simulink 7 £ UR/NBF 8] 45 i+ & S-function B9%
HFE R AT S, MNHETIESNTE,

e S-function FYSEE]

FE LI S-function T U M XHEE MEX X1, BETRNEPEHENBIXHERT
MAEURITIR & B O ER =,

@ M X# S-function

— M X8 S-function H I TR 8 MATLAB SK$4E A -

[sys, %0, str, ts] = Elt, % u, flagy pls D25 ..}

Hp, {32 S-function B F; t 2IFENEISINRIE; x 2 S-function BER HIRZS
[8; u SERVEAN; flag STPERBIREEOE, H5, Simulink 37 5 U HE T2 o
6] S-function % —LBINIBE pl. p2. ..., ENTTUETF S-function &Nt &R
. 8K S-function MITE—IMESHEHME, EEU—IMEMATERREER, XNEH
) BAAT R o] LS BRI A R,

£ B "MATLAB #R H % /matlabroot/toolbox/simulink/blocks” BTl % M X4
S-function MIREIR, X MEWRBLXHFI—RIIFREEAM . LREHET flag EfFRM
FRHFeRE, T FeREthEFRA S-function MIEITERL, ZEHEBAEHIT S-function FFE
KAES R 2-4 FIH T M X S-function HEWHRE, URENEEEF/HIIELR.

F+ 2-4 M 3t S-function FEHSHA

HEM R S-function 12 ¢ flag &
FIB AR ER mdlnitializeSizes flag=0
TET— R e (AT TR EER ) mdlGetTimeOfNextVarHit flag = 4
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4k
HEMER S-function 2/ flag &
THE T H MdIOutputs flag=3
EHEBURA mdlUpdate flag =2
THHEMME mdlDerivatives flag = 1
FRASER mdITerminage flag =9

’\vﬁ‘ YEHR/E M XM S-function B, B4 24X AL DL R E By 4 3T 1,
RHYE T ERAZRY RS EE 4P,

@ MEX Xt

EAUT M XK S-function, MEX XX S-function th B — R 51 ¢4 E1E R EL LA AL, ix ke
BRI Simulink K 72 5 B A 18] 89 R F B ER 4548 R b8 o 4877, M SCHEHY S-function F0 MEX
X S-function FHEBEEMN TR S, —HHE, MEX X4 S-function 2 M RE I BE
SHEH. C. C++. Ada F0 Fortran, 1B, Simulink & #i/H MEX X# S-function &%
B F 218 M X S-function FBREE T flag 1, BF Simulink B IZHE KL, FFll
MEX X4 S-function 2478 <F Simulink 1 #6548 I8, B4, MEX X S- function T
AR REE M XHHNEEE, MEX X# S-function ¥ 8 & £ [5] 2B 6 #iR:
B2 FrBH SimStruct, Simulink X MNEMRARFH XX S-function #9125, MEX B‘CTEF
B S-function 3 T )X F§ MATLAB MEX X # API 3 & #i/a] MATLAB 8 T {£25(d],

CI5E MEX X S-function ¥R 74 F “MATLAB # B $/matlabroot/toolbox/simulink/

" BRTE, £FA sfuntmpl_basic.co XMERBENEH IR TEY C MEX S‘Cﬁ:
S-function T IXSCILH) B8 R E AP ITIELS, WRB T BIEDNBREH, oTIER—
H X F3%& sfuntmpl_doc.c,

(@ MEX 34 S-function 5 M 3X# S-function B3kt

MEX Xt S-function 5 M X # S-function BB S, M X4 S-function I FF &% &
BIR, EARERFEBEHNGEANNE, B TUE S EHiFE MATLAB 0 toolbox &
o MEX X1 S-function F B AR EH LN RIS T, CHEFLHNEFHRETAT
L7 [E) SimStruct, XFESETIUSEIEE M X4 S-function BRIEL FHTNEE, BIET 4
BEERIVERE .. S EFEFEBN M BER KR

242 FEEBEGFEH S-function

797 #E#E Simulink ${# 3 S-function, #ZIM Simulink @ 84 User-Defined Functions 1=
BREESE Simulink HEE XS O h#EAL S-function R, SRS S-function e B X IEHE
® 9 S-function names HE P A S RE XL,

[’=%12.6] A S-function,

BREBRESBUT.

(0 @R, WA 2-55 Fx,
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[T mode10207 + [Tl Function Block Parameters: S-Function
File Edit View Simulation Formst Tools Help % Sunchoh

D& $8B > 4 | 9 p] Userdefinableblock Blacks canbe writteninC. M (level-1), Fortran, and Ada and
- must conform to S-function standards. The variables t, x, u, and flag are
i passed to the S-function by Simulink. 'You can specify additional
parameters in the 'S-function parameters’ field. If the S-function block requires
" P additional source files for the Real-Time Workshop build process, specify the
E E flenames in the S-function modules' field. Enter the filenames only: do not use
\Vj extensions of full pathnames, e.g., enter ‘sre sic’, not 'sic.c srel.c'

Sine Wave S-Function Scope
Patameters

S-function name: limintm | Edit
S-unction parameters: 2325 )
Sh i modaies I §

Ready [100% f o0dedS

Lok J( concel ) Hew J(aooy ]

& 2-55 ®RBSEH S-function HEHY

(2) i S-function FE Lk, 3% H B HIHEAE , 7 S-function Names LAAEF I limintm,
£ S-function parameters X AMEP A “2, 3, 2.5", REHFH “OK" %,

(3) i&%7 Simulink %! .

(9 LRI 2-56 o

Time offzet. 0

& 2-56 TITHER

XA REER T limintm 23, &—MABE XS S-function Simulink # Y, RET R
RIE “MATLAB #R B 3%/matlabroot/toolbox/simulink/blocks” X3z th . limintm &3
Z34058. LR, TRAVGE, URR/ELRSETRZE, NENGHERBAES
WD, WRMAMERTFT LR, HF/NTFTHR, BARSPANERFL. TRE, EFIPTHR.
ERFFIEF I HIZ 2. 35025,

A B 7 limintm BFERE, BPUMUERESEONEED RN, EEREFRIE
B0 .

function [sys,x0,str,ts]=limintm(t,x,u, flag,lb,ub,xi)

$LIMINTM #FT32FR5BRE|

% B—ES MR s-function BT MNMESZ RIS HIBIF

$ HAHHZE R (uB) TR (LB) KIBRH
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o° o0 oe

@ o

REMVIREHR (XT)

%F s-function #EIR TS # sfuntmpl.m.

switch flag

TV 2%%%%%%%%%
% WA %
BT E%%%%%%%%%%%%
case 0
[sys,x0,str,ts] = mdlInitializeSizes(lb,ub,xi);

FELTLLLLLL%5%%%%
3 KE %
TELELTTLLL2%%%%
case 1
sys = mdlDerivatives(t,x,u,lb,ub);

FEETLTLLLLLLLLB22%%%%%%
% BH 3
EE LT85 %%%%
case {2,9}

sys = []; % do nothing

ELLL2%%%%
% Bt %
FELEL2%%%%
case 3
sys = mdlOutputs(t,x,u);

otherwise
error ([ 'unhandled flag = ',num2str(flag)]);

end

% limintm &%

% mdlInitializeSizes

% [6 S-function REIA/N FIHAFKHFIFEART (8]

function [sys,x0,str,ts] = mdlInitializeSizes(1lb,ub, xi)

sizes = simsizes;

sizes.NumContStates = 1;
sizes.NumDiscStates = 0

sizes.NumOutputs = i

& 2 E MATLAB/Simulink {HEEIRSIRE

<« 444353
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sizes.NumInputs = 13
sizes.DirFeedthrough = 0;
sizes.NumSampleTimes = 1;

sys = simsizes(sizes) ;

str = [];

x0 = xi;

ts = [0 0]; % sample time: [period, offset]

$ mdlInitializeSizes Z5X

% mdlDerivatives
% Compute derivatives for continuous states.

function sys = mdlDerivatives(t,x,u,lb,ub)

if (x <= 1b & u < 0) | (x>= ub & u>0 )
sys = 0;

else
sys = u;

end

% mdlDerivatives &

% mdlOutputs
$ S-function &

function sys = mdlOutputs(t,x,u)
gys = X;

% mdlOutputs 45K

B HKREL2 A S-function KEIE— AP BE X Simulink 1k, BRItk 5, &
a] LA S-function KL LR LA A EHITHEE -

e (&) Simulink & 30— i@ A B I AIRIR,;

e {5/ S-function FARHRRIFE LI A IR BN ;

o HHERZTHMACLRFAER C R,

o BRGRTM—AINBEFE;

e 7 Simulink /& AENE

f#£ /4 S-function N—MESRFE, AP IMME—MERBHNNER, £—MEED
ATUZRER, 8—MERITUBETRENSE,
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2.4.3 M X1 S—function HRE

M 34 S-function 2K MATLAB SRS, ©XRH MATLAB t M X##3E5%
&1, RERLZEABREREIRTUEEEH, EMCENETRSHER, TiH—
NMEREYREIKS [ SEFHTRANES,

(1) M XA+ S-function 4%

B 242 PHUT —MEHEOERETRE, APBEDNSB M X# S-function 14K,
Simulink 45t 7 —> M X# S-function 4] sfuntmpl.m, % X477 "MATLAB # B 5
/matlabroot/toolbox/simulink/blocks” H3XT, BMHT M X S-function FIEAEL, &
HETREDRS REREL, FE%EE M X S-function AR B H AR E( (& 2-57
PR ) RIEBBE B9MAL R BIKSCER,

- X flag=0
W EIE &G ' mdlInitializeCondtions

mdlInitializeSizes
mdlInitializeSimple Times
Y
e B | G
mdiGetTimerNextVarHit
Y
| e fagm5
mdiOutputs
l%%%ﬁ%*iﬁ
flag=2
mdilUpdate
ﬁﬁﬁ&
flag =3
mdiOutputs
HEMSME
flag=1
mdlDerivatives
Y
1 snaws
flag=9
mdITerminate
Y

SERPEANEE
AT TIE

¥ 2-57 M X1 S-function HAR R E

function [sys,x0,str,ts] = sfuntmpl (t,x,u, flag)
% M X4 s-function FAZRS>
% REEZIR. sfuntmpl

444949455



MATLAB/Simulink jmsR s S5 EThEHH

s TEIhEE. RIBBASE flag NEEEBHERAREK

switch flag,

T %%%%%%%%%%5%%

% MHH %

$E%3%2%2%%%%3%%%%%

case O,

¥ flag = 0 AHAA mdilnitializeSizes RERITHHRML
[sys,x0,str,ts]=mdlInitializeSizes;

%% %%%%%%%%%

$ KT %

L33 %%%%%%%%%%

case 1,

% ¥ flag = 1 HFEA ndlDervatives REITEESRSHEE

sys=mdlDerivatives(t,x,u);

BL%%%%%%%

% BH %

%%%%%%%%%

case 2,

% M flag = 2 BWBAE ndlupdate REGTEBERSHEE
sys=mdlUpdate (t,x,u) ;

L% 85%%%%

% W %

5%%%%%%%%

case 3,

% ¥ flag = 3 FIEA mdloutputs RETEHEESHEE
sys=mdlOutputs (t,x,u) ;

case 4,
% ¥ flag = 4 BPHA mdlGetTimeOfNextVarHit REITE T — MhFER Z
sys=mdlGetTimeOfNextVarHit (t,x,u);

case 9,
% M flag = 9 AWM mdlTerminate RELERFE

sys=mdlTerminate(t,x,u);

otherwise
$ Y flag HHMEERNKRHELRE LE
error ([ 'Unhandled flag = ',num2str(flag)]);
end

% sfuntmpl Z53K

%
% mdlInitializeSizes
% s-function HIFIEHEL .
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%
function [sys,x0,str,ts]=mdlInitializeSizes

%

% M simsizes RE—MATHERKEFEENENS
% -1 RIS HENTE

sizes = simsizes;

% RBEEFRESNHK
sizes.NumContStates = 0;

% REEBRSN
sizes.NumDiscStates = 0;

s WEBHEES M

sizes.NumOutputs = 0;

s WBRAGS T

sizes.NumInputs = 0;

s WEEHERIBRKS

% 0 RMEFEERIR

% 1 RFEEERIR
sizes.DirFeedthrough = 1;

% REBEMEREN RS 1
sizes.NumSampleTimes = 1;

% Bt simsizes 8 sizes EMIREIL sys

sys = simsizes(sizes);

% ®B S-function M#FIEAIRE x0

x0 = [ 1;

% XE s-function REBSH str (KIZRBAZTGE )

str = [ 1;

%

% AR ()

$ ts B TREMIITENES, HPE—FIRTBENE, BI—FIRREEHRS
ts = [0 0];

% mdlInitializeSizes &%

%

% mdlDerivatives

% 118 s-function BRSNS, BEL Simulink #TRMTE
%

function sys=mdlDerivatives (t,x,u)

% 7tH s-function EERSHNESHIET sys BEEREL simulink.
sys = [ 1;

% mdlDerivatives Z5%K

%

% mdlUpdate

% 7tH s-function FEEURAIE simulink R EIXLERSHIEE
% requirements.

%

function sys=mdlUpdate(t,x,u)
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$ITE s-function NEEURSIER sys SEIREIZ simulink
sys = [ 1;

% end mdlUpdate

9@

oe

mdlOutputs

T8 s-function MEIEESIHREL Simulink fENHERAH S .

oe

oe

function sys=mdlOutputs(t,x,u)
% 1TE s-function FAHESHEIT sys BHORELA Simulink.
sys = [ ];
% mdloutputs xR
A ]
%
% mdlGetTimeOfNextVarHit
$ ITE T —MARENZIH R E4 Simulink
$ RERPREATITELSKERHENEBAEVEBLSETIC ts BBH (-2 0]

%

function sys=mdlGetTimeOfNextVarHit (t,x,u)
& —MRE T — Ml 2R B

& F—MEFRZIEE NS BRI ZIHEE 1s
sampleTime = 1;

sys = t + sampleTime;

% mdlGetTimeOfNextVarHit 5%

o

oe

mdlTerminate

EHEERNRTEERTE, WEKRNES

oe

iunction sys=mdlTerminate(t,x,u)

% RBRESE sys ATHBE([ ]

sys = [ ];

% mdlTerminate 53R

S-function M XA Z T3 h RELEH AT E flag K14, %E?ﬁﬁf‘ﬁ—ﬁﬂ’\]fﬂﬂum
748 R B2 1% . Math Works #E4R o R F 80 775X 2 k3R flag BB SRR E 2 B8 A6k # 5
switch...case #83R, WFTFTIR, T8 flag —3LH 6 FITREE, BTG EAKITILX 6 fpal
BEEFRXT N 80 1k

® %51 (flag=0)

S-function ¥¥ 154k —HEIE 3 NMSE.

(D &8 sizes £, FBUHEHHRE L BIFRDTE sys P&,

£ AT E B BURII—1 sizes 4544

sizes = simsizes;
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X—iB46)iR IRBEVEILH sizes B4, SRIGXT sizes EHNE N TTERE, sizes
52 S-function EK]E,%EETZ&, EEE 6 MNEE, FIEREES R FHE 0, EIEHAY
WBAE RS M. S-function 4R, sizes EHMNE N TESAGHE, BEH 0,

@ BBENBUKA R X0,

Blan, BRDNEERE, MBTEN 20, BFIEHRE, VIBTEHR 00, MRIZ
BTRAHTEE.

x0 = [2.0 2.0 0.0 0.0];

B REsw TE,

BURERAFBY B RIEIRIEFE 150 X ts BN RENEBRARER—TH, HENTFEL
S-function WE DH—17, MRKIEFEIZEL-1, MREENEHEM S S-function EEERE A
THER R B RRIR th 47K T 3k

o EHARASMS (flag=1)

2R flag =1, WRRZSEBESIS NBMEME syso STE, WRENFAEZHR
A, Msys MEBES x WAR, Bh x BN EEEESEAEEHIRS,

#EHE S-function A TEMIEEMERL. x=x, x=x+rtu, UEFEHHGEAS
KiZE sys B

sys (1)
sys(2)

x(2) ;
X(1)+x(2)"2+u(l);

o EHREEH (flag=2)

R flag =2, MRS BB D NWMIERS sys, WWRE BN RIENE (B
SHERMENEN 0 BESRS SRS RS ), 1] S-function & £ BR K Y INZIREHE XK
EEUREBMREBERN, RACBEFFIERESNME, I8, REAMBhUFETE
AIHE

Bltn, BUT—MNEBEBHF RS

xi(k+1) = x (k) +u (k)

& flag=2, NFEATIEGHKIZE sys.

sys = x(1)+u(l);

MAERZEEFRIRENEN —MERF RS, £ 1 PRENEHR 037, B2 44
05%, MEEHNIE, NE | MRAVEFIERIETEN FRHT

xi(k+1)=x(k)+0.5x, (k)
THEEE ARCK RN, HAESRRENEIAT M REH syso

I

period_1 = 0.3;
offset_1 = 0.0;
period_2 = 0.5;
offset_2 = 0.5;
sys = X;
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if abs(round(t-offset_1)/period_1-((t-offset_1)/period_1))<1.0e-8)

Sys(l) = sys(1)+0.5*x(2);

end

if abs(round(t-offset_2) /period_2-((t-offset_2)/period_2))<1l.0e-8)
sys(2) = sys(2)+u(l)

end

o EREY (flag=3)

05R flag =3, N3& S-function HI% H 25 sys.

* TRFAFAS[E) (flag=4)

R flag = 4, WIE sys HEMA T —RRENZINE, R E4EXENZTEH,
S-function A& X flag = 4 89 A 1IAA,

o HE%R (flag=9)

HSPEREMERZERE, REIEI flag =9 #IAH, S-function A EE S — L4k
IETFENES, FEES sys BE.

(2) M 4+ S-function =4

FIRENEHRENEERN T ERZTLERF, H5 S-function W ARFISN, HEARNT
2, BIMBBIIL N ROIRFERES M X S-function BIi&H %, XERFIILHEE
MATLAB BH8EfF, ABRBRMZURERM, FEENRX LA THRELH1E, 2
S-function ¥IFEENZHEM, BN RORRFEAFEMDNB TRFAEHIOIE, FAT
HTRFRE, ANERFERPERITERE, FUONME7 8 MNMBERNIIEE,

o EHRT RS

TEHBE— N RERFRITPEGSRSRGH M X S-function RS, XN REIFE
FF@ MATLAB B##, fiF “MATLAB #R B %/matlabroot/toolbox/simulink/simdemos
/simfeatures” & sfcndemo_csfunc.mdl 314,

[~ 2.7] EFRS R G S-function 7=Fl, B 2-58 BIZAEEMIER,
[T mode10210 8 =1E53]

Eilﬁ ljﬂ. Zifr Simulation Format Tools Help

D eEd& - i@;};ﬁ:g j | 2 o » " l'u

® = ATX + B*U -
Y =C*X+ D*U '@
Continuous-time

state space

S-Function

L matlabrootisimulinksreiestunc.c J

Sine Wave

Copyright 1990-2005 The MathWorks Inc

[Reess fi60% f 2 T e /é,l

& 2-58 —NESRESRG A

ERNROIRA D, ERES 4% (Sine Wave ) P4 — M ABRAN TENERES

60 > P> b >
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B8, 8P HNITERGELNMENE, SSBE 23R 1 F0 2, M Continuous-time state
space S-function IR B NS S #HTEH, HEH@BIT Scope R B H ¥k,

ZESRSEREBE M X S-function csfunc.m s, BIF “MATLAB R EF
/matlabroot/toolbox/simulink/blocks” &,

ZERNWANES O EBLHENEFETHROTR, B

x'=Ax+Bu
y=Cx+ Du

HEPA_’—().(%) 001y o (1 Ty L (002) [ (30
S 0 o lo =2) Tl s Tl o)

M XU mdl XHRETFHEER T2 EEIMUEMNFERE, BFEEERSTLL
BEIRESENE L, WA 2-59 Frix,

HE 2-59 TUFEH B HE SR ESN,

TEEE— P RFIFEFRILBAEEIRS R G M X S-function RS, XN REIFERF
& MATLAB B # 8, 7 “MATLAB #R B 3 /matlabroot/toolbox/simulink/simdemos/
simfeatures” B 3X T #J sfcndemo_dsfunc.mdl X

[7~fl 2.8] BEHURSE % S-function 7=7:F, B 2-60 2iZAEF HIEE

(=2-5)

(=B Il = node10211
é [?H !p@ﬂ ﬁ ‘ B g ‘ﬁ ™ File Edit View Simulation Format Tools Help
[ = =) SRR

g P
|

400

b = !10 0
E pl XM= A0+ Bu(n) -
yin) = Cx(n) + Du(n) g G
Sine Wave Out
Discrete-time
state space _P{E'
S-function

Scope

matlabrootisimulinidsrc\dsfunc.c I

Copyright 1990-2005 The MathWorks Inc.

4 &

Tims offzet 0 ! Ready 100% | | ! .Pi:ﬁ..as}.tpniscrete E ;‘
B 259 ESNRTSRENTIRFHELER B 2-60 —IEHRGNTHEF

ERXPROIEFP, EREEFEBTE P REARITENEZXESHE, 8D
MTRRE NI, SSBE 232 1 0 2, M Discrete-time state space S-function
BRSNS SHITERR, R/GHEH BT Scope iR 8 RH kK,

ZEBURSEEE M X S-function dsfunc.m #3%, BRI F “MATLAB 1R B &
/matlabroot/toolbox/simulink/blocks” , £ A7~ f o {5 Fi #9 S-function #HIZ B 0@ 2-61  Ffy
Ro

14 44 61
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B Function Block Parameters: Discrate-time state space S-funct.,. S

5-Function

| User-definable block. Blocks can be written in C, M (level-1), Fortran, and Ada and
must conform to S-function standards. The variables t, », u, and flag are
automatically passed to the S-function by Simulink. You can specify additional
parameters in the 'S-function parameters’ field. If the S-function block requires
additional source files for the Real-Time Workshop build process, specify the

- filenames in the 'S-function modules' field. Enter the filenames gnly; do not use

| extensions or full pathnames, e.g., enter 'sic sicl’, not 'srie.c srel.c’

Farameters

Il S-function name: dsfunc

Ii

i S-function parameters: [1,2]

| S-function modules: |"

s ppenilanooleny jpmitelnerny s

®2-61 REGEMESHIE
ZRRNBANE SO BLEEGETHR TN, B

x(n+1)=Ax(n)+ Bu(n)
y(n) =Cx(n)+ Du(n)

1.0000 0 4.2382
(08141 29334
(12426 0

M XU mdl XEMEBTHEREZR Tz EBEITURHHERER,
BaRESsHNE T, WHE 2-62 Fiir.

1.3839  —0.5097 ~2.5559 0
5 ol Jo 5™ e

u

Jime offset: 0

K 2-62 BEKRSRZGNTHRFHEER

62 »»

(= 2-6)

(0 2.0761
1 7.7891

BFERETIN
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HE 2-62 TUFEHHHE SR EHN,

o RENREERS

HENTA T ESAEBREH M X4 S-function WREE 7%, BN RGP RN GFAE
RSB BURS

[~ 2.9]1 &=~BI2H— Integrator ( FR4>28 ) F0— Unit Delay ( 2 {7 A FERELR )
HALH, MAGSEHEBIMIB[BHATG, RGBT HENNFEERILSS TN —NEAL
za#tfTEt, W 2-63 Fir.

[‘untltled x

File Edit VYiew Simulation Format Tools Help

DEH® &+ 28| & ¢y = o

1
? -
In1 % Outt
Integrator Unit Delay
lne 100% odedS

& 2-63 RERZHMAL

XN REPIFEF 2 MATLAB BH8), 2 “MATLAB #R B 3%/matlabroot/toolbox/simulink
/simdemos/simfeatures” 8 sfcndemo_mixedm.mdl X4, B 2-64 2iZE R HIEE,

7l model0212
File Edit V¥iew Simulation Format Tools Help

DISE& + B2 | &4 |02 r =

E——.‘ mixedm {1 )

Sine Wave Out
Multi-Time
S-Function T [___|
ol
Scope

l matlabrootisimulinkisre\mixedm.c ]

Copyright 1990-2005 The MathWorks Inc.

i prT o — ;odeS -

E2-64 —MNEERZHRGIE

EEXNRBIBFD, EXfESEFERT4E—NMEESY | WEZXESHE, REBITE
BIRSERAXN XM S HTHFER, HEH BT Scope #ER &R H K,

ZOREIRS R M X4 S-function mixedm.m #3&, EfF “MATLAB i H %
/matlabroot/toolbox/simulink/blocks” &, £ 7<% 4 B H#) S-function 1R

<« 4 4«63
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WE 2-65 Fir, BHEHPESRVBHESE— AN | NBEHES, EENE
SRS S KB FIRIFNER,

Time offset: 0

K 2-65 RERGTEIBRFNTTER

o TRBEFKES

A E%44RE], S-function AIHFFESE)R oI ATk, Simulink 38131 A8 R # ek %
kE T —MEERZ, TEFET— MATLAB ~EIF2F sfendemo_vsfunc.mdl 315 B8
JEFELTEK M XH Sfunction &1t HE, EFME “MATLAB 1R B X
/matlabroot/toolbox/simulink/simdemos/simfeatures” H 3 T,

[=612.10] IEBFES KRG =G, B 2-66 BEXNROIBFHRFER,

E—W model0213 [;“EHX‘
”;ilg z;d}} wIieyl §imulation Format 7 Igols ﬁq.p

DSE@ LR et |oc|r v fema =

Sine Wave1
AN >
[ V]
dt =u(2)
> 1
E—[ :: : \ Tl o+ dy= uct)
Sine Wave2 .
ﬂ \ - Continuous-Time
Variable Step
05 by S-function E
Mux
Constant Switch Scope

Copyright 1990-2005 The MathWors Inc.

Ready i T e A

B 2-66 — I TERHBRELKRFHNTE
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o] &4 KAE R ( Continuous-Time Variable Step by S-function ) W AESEHB M S
SEAmMAN, EPE 1 MIAGESE2—1TEXES, B2 MRAGSE—TEREENIEX
25, ERE—MEEN 2 NEZESBE—NEBIER ( Switch ) Z/FHHH,

HRBID, BOEZESTERTERESIFNAN 1 R 2 HIEZXES, F2NEZXE
SEERBEE M EBSEER, XMABRERE 3 MEARD, HE 2 NMARDNH
AEEXTE | MIEREHEEN, HBBHEEE | MEAKONES, TN, wHE
SHETFE 3 MG DOEHE,

FINEZESEESNERBERNBHESBELIEHAR (Mux) EEH—NMES
# A Continuous-Time Variable Step by S-function, /=4 80t {E S B idREBERE T,

AR M X4 S-function vsfunc.m #8315 , E 7 F "MATLAB 1} B 3%/matlabroot/toolbox
/simulink/blocks” BT,

Wk 2-67 P EER, NPT UEE —ELERLHNESIEERTL, XEHTHE
2 NEZESHIRBEMRT 0.1 B, EBERNHHESH 005, TEHKEROMFELIE
4 0.05 %, MinEMEEERLSNIBEBET, Y 2 PN EXESHNRBEKRT 0.1 K, %£iB:8
NHEEEESMETXNEZESNIERE, XNTTESKEROMBFBIHBURTE 2 NEZX
SSHEE.

Scope |ZHE”XI
&5 020 ABE B &

Time offset. O

E2-67 TEHELSKRZHNETER

® M 34 S-function ZRFEIE &

@ M X4 S-function i /% &2 EIERE R o
@ M X4 S-function IASE T ILEZE . B,
@ M 3 S-function % A\ /% B8 2 4E2 L

@ M X4 S-function B N/Hi i ix OEELE— 1,
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® M X S-function B N/H H TEERSERE, FRERNBDEAR/No

® BHTENGFH,

HF S-function BESMEMHTHITBNEME, fHEXE MATLAB HEEE M
X, BTAZE S-function AN, EBMERTEAXAEHTVEL, FHALETERFEN
HiTNAE, BRAFZEECHNT X, BAEFEN, KLTBHEHOREEHISL
A, MATMUEE RIS, WMAHRE T AR, FHNB—FLEEBEN T, RER
Fi S-function IR UserData ¥, UserData T U2 —MrE. 46fE. B TARHEH,
Eitt, XHEREFENEIE LB HEFLR MRS,

B0, #&— S-function HEFF MM B A BFVRASEE, ME TR S-function I AHF
A, aTEA THANES.

u_dat.time = t;

u_dat.state = x;
set_param(gch, 'UserData’',u_dat) ;

@ #HERT,

WRBBMANEIRE -1, REMANMRBEIT—MEROBHTE, HHEER
-1 NIRRG ENER AN AEE, 2N,

BSR4 S-function,

S-function o] UER B & E SRS N B E B HURS . B S-function o] B £ P KRR
B ARZBERAT, ZHNEBREA, BERE—RELT, FeREFEHABR IS B
S-function, RARXZEREZY RAUOEPIH BEE HFEHBHMNRESHFEH,

2.4.4 CiBE S-function RS

C1EE S-function AR ABAHN CBESHE, BMERBNAH C E=F0 S-function
MR, EEESTIRITEMAK S-function iR, BEE M X# S-function 75 5 3% f 4h
BES), BB B SIIIN (RS SIEE, FH5N, FIA Simulink B §9 S-function Builder TJ
PURIE A4 A C 1BE S-function REY, XMEENEHEF HNA,

C1EF S-function 5 M X4 S-function 218, th 2 R AEIFARE 5 =, 4R#E Simulink
MABIESEAEN AR (0¥, EFBHIREZ ), A5 Simulink & B8R &
ZR.CIET S-function HiFZ 574 MATLAB T #1173X#4( MATLAB Executable, MEX ),
XA RITXHERENBRETE LERENAR, XTF Windows R%t, B ARE
£ ( Dynamic-Link Library, DLL ) X%,

BXF M X S-function, C iES S-function BEELZHEHERE, MNTEE TR
RIEREN, TR NE—MELR, Simulink #4> Br—FfFRA SimStruct %
B, BTREFIZERNEXE B, MXMEHMNARZE M X4 S-function 2R ET4E
BB, {BR7 CiES S-function F1, T AEENFIME 2 SimStruct MR ZE, L, F
F C &S S-function, o ASKIIXT{FEITIE EIRMNIZEITHEE, RN, CIBEZ S-function
Wl AR E Z I BHELE,
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C iEE S-function IRFL—A& e 3 TAAEM . LEEX . REEMRELEN . #kL
EENX D, CIBZ S-function BITERENFKIEE C 1BS S-function HIZFR, REAI A
Sext & Fb Bl R T E X . BEE X NZEX C i3S 8 S-function RIFFMFEREINGEH —LE
SEIRE,

(1) C13&7% S-function #4&

MEAH T — M MEENEKRN, TEAEFANA CiBS S-function iR, Simulink
BHT—4 C iBES S-function ##R sfuntmpl_basic.c, ZXHFMAE “MATLAB 1R E X
/simulink/srtc” B3R T, E2# T CiES S-function MEARIES, B E T URRMES &
¥R, TELEE CiES S-function R R ETRE ( W0HE 2-68 F0E 2-69 Fiiix ) X
W E M R BAE K

1 mdiSetInputPortWidth/mdlSetOutputPortWidth )
1 mdlSetInputPortDimensionInfo/mdISetOutputPortDimensionInfo

- mdlSetInputPortDataType/mdlSetOutputPortDataType
- mdlSetDefaultPortDataTypes

dufdujy Nuynuig

: mdlSetInputPortComplexSignal/mdlSetOutputPortComplexSignal i
1 mdISetDefaultPort ComplexSignal !

mdlSetWorkWidths
""""""""" S ——— mdIStart {8 &8
| S ’ -i" _r )i mdlCheckParameters !<_ __..| mdiCheckParameters
. mdlStart : ! i mdlProcessParameters  * EHEENE
L gramveies taietis & S 1
e cicimimrm e - mdlProcessParameters
mdlInitializeConditions 1
mdlOutputs | € % B A AR
——————————— I
FRas#NHEER

& 2-68 CiES S-function FEARFIEHIRIZE
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suiduy yuynuug
SIPWRIRYYD[PW |

= 2-550H T & 2-68 FIE 2-69 th— L4k R #2 B H Frae

HEFF1S

' mdiGetTimeOfNextVarHit

.............

IRZS-
EGIRAEAA

function &

WREL RN F
B R &M

.............

| mdlTerminate

HRER

& 2-69 Ci&E S-function AR ZREE

®2-5 FHREMEBRHATMMINEE

2

e
BEo

S0

R ¥ A S-function B3t R 1T 4 R A S-function B3R 174
mdlInitializeSizes £ 8 ssSet EHIE1L size mdlUpdate EEHORE
mdlInitializeSampleTimes | ¥ 441 RAERY [E)F0FER mdlOutputs -tk
mdlInitializeConditions WEFRGREOBVIEFKMF | mdiGetTimeOfNextVarHit | i+8 T — /& #9 KHL0T 8]
mdIDerivatives T RESIRS S HE mdITerminate HITHENERBHANES

BETk%H CIES S-function ERNIEF AR RE H318,

/* sfuntmpl_basic.c: CIBE S-function #ix */
/* X CIBE s-function &R, HACHEBMENR sfuntmpl_basic */

#define S_FUNCTION_NAME

68 P> » b
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/* S-function FIRRA, KWIURENR 2 */
#define S_FUNCTION_LEVEL 2

/* X simstruc.h EX Y SimStruct EMINRHEXNE */
#include "simstruc.h"

/* S-function ¥ */
static void mdlInitializeSizes (SimStruct *S)
{
/* W& s-function NSEANH ( BSEEERE ssSetNumSFcnParams FRJ0) */

ssSetNumSFcnParams (S, 0);

/* K& s-function BEBERESHEMN—5 */

if (ssGetNumSFcnParams (S) != ssGetSFcnParamsCount (S)) (
/* WMRA—F, BERE */
return;

}

/* WBEGRE N </
ssSetNumContStates (S, 0);
/* WEBBBURSMNL +/

ssSetNumDiscStates (S, 0);

/* & E s-function MARRANH 1 */

if (!ssSetNumInputPorts(S, 1)) return;

/* RBBMARONTEE */
ssSetInputPortWidth(Ss, 0, 1);

/* WEBENMAGAPNTERREFRAEESRNGFS */
ssSetInputPortRequiredContiguous (S, 0, true);
/* %8B s-function GHEEERIE */
ssSetInputPortDirectFeedThrough(S, 0, 1);
/* B s-function B imOAH */

if (!ssSetNumOutputPorts (S, 1)) return;

/* B s-function M AR */
ssSetOutputPortWidth(s, 0, 1);

/* IR BIMEER BN ( AR 8 mdlInitializeSampleTines FENX ) */
ssSetNumSampleTimes (S, 1);

/* RBEZRBIERENKE */
ssSetNumRWork (S, 0);

/* WEERTEaEMNKE ~/

ssSetNumIWork (S, 0);

/* WEBERHTEaENKE ~/

ssSetNumPWork (S, 0);

/* RETHEEXEBHKE */

ssSetNumModes (S, 0) ;

/* WEBEITRMRSHNE */
ssSetNumNonsampledZCs (S, 0);

/* ®EB s-function TEEXAIET */
ssSetOptions (S, 0);

4444 69
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/* Function: mdlInitializeSampleTimes */
/* B E] */
static void mdlInitializeSampleTimes (SimStruct *S)
{
/* RBHIERE */
ssSetSampleTime (S, 0, CONTINUOUS_SAMPLE_TIME) ;
/* B ERE ~/

ssSetOffsetTime (S, 0, 0.0);

#define MDL_INITIALIZE_CONDITIONS
#if defined (MDL_INITIALIZE_CONDITIONS)
/* Function: mdlInitializeConditions */
/* WIANESRS B EARTS */
/* 13T ssGetContState (s) RFELIRTS */
/* BT ssGetRealDisState (s) KEBHEIRS */
static void mdlInitializeConditions (SimStruct *S)
{

}
#endif
/* MDL_INITIALIZE_CONDITIONS */

#define MDL_START

#1f defined (MDL_START)
/* Function: mdlStart */
/* HEFHIAR FRAUWERIE */
/* EENMIERBRRRIT—RK */
static void mdlStart (SimStruct *S)
4
}

#endif

/* MDL_START */

/* Function: mdlOutputs */
/* TEBMEBESHEE ~/
/* BT ssGetY (s) KBAMHESEE */
static void mdlOutputs (SimStruct *S, int_T tid)
{
/* FEBBAHRANBAGSEE ~/

const real T *u = (const real_T*) ssGetInputPortSignal(S,0);
/* BERMEHEONBMEESEE */

real_ T *y = ssGetOutputPortSignal(S,0);

y[0] = ul0];

/* MEAFEEN mdlUpdate RE, NIF#define RE H#undefine */
#define MDL_UPDATE
#if defined (MDL_UPDATE)
/* Function: mdlUpdate */
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/* BFEBEORE */
/* MR ZBIRERT R */
static void mdlUpdate (SimStruct *S, int_T tid)
{
}
#endif
/* MDL_UPDATE */

/* WRAFEEN mdlDerivatives E¥, NB#define FBH#undefine */
#define MDL_DERIVATIVES
#if defined (MDL_DERIVATIVES)
/* Function: mdlDerivatives */
/* ITRESRANSE ~/
/* 1B ssGetdX (s) RBESURESSHEE +/
static void mdlDerivatives (SimStruct *S)
{
}
#endif
/* MDL_DERIVATIVES */

/* Function: mdlTerminate */

/* BATHRERIHAERE T */

static void mdlTerminate (SimStruct *S)
{

}

/* MRARRBERFNR MEX LU N simulink.c LB */
/* BN, 58 cg_sfun.h X */

#ifdef MATLAB_MEX_ FILE

#include "simulink.c"

#else

#include "cg_sfun.h"
#endif

ssSetInputPortWidth(SimStruct *S,int_T port,int_T width)
ssSetInputPortRequiredContiguous (SimStruct *S,int_T port,int_ T flag)
ssSetInputPortFrameData (SimStruct *S,int_T port,int_ T asscptsFrames)
ssSetInputPortComplexSignal (SimStruct *S,input_T port,CSignal_T csig)
ssGetInpupPortSignal (SimStruct *S, inputPortIdx)
ssSetOutputPortWidth(SimStruct *S,int_T port,int_T width)
ssSetSampleTime (SimStruct *S,st_index,time_T period)
ssSetOutputPortFrameData (SimStruct *S,int_T port,int_T asscptsFrames)
ssSetOutputPortComplexSignal (SimStruct *S,output_T port,CSignal_T csig)
ssGetOutpupPortSignal (SimStruct *S,int_T port)

(2) C &% S-function 74
EATE, BIVEBRITIL N REFEFRSY S CIES S-function BRIt AR, X R G

444
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BB MATLAB BHHEF, ASEERT ZHREMN, EEENRXER FEHEEHE
518, 2 S-function ¥]FEHNLHM KM, N RBIREFEEDMNB T RFNEMATNEE,
F B TRFREL, ANAERFEGFERDTERE, FANB T S MRILEENIIEE,
THBEE—NREEFRIRBESIRS RGN CES S-function WRE, XN RBIR
& MATLAB B##, i+ "MATLAB #R B s%/toolbox/simulink/simdemos/ simfeatures”
B % F 8 sfendemo_csfunc.mdl X4
[ 2.11) ZTEIRBSERE S CIES S-function 7=, B 2-70 BiZEE HWER,

7 mode10215
File Edit V¥iew Simulation Format Tools Help

{ N H | A L 5 « .
Dbné fr =->?<;r"*‘? i el Bl k. 'ID
E ® = A*X + B*U -
Y =C*X + D*U '\_1_)
Sine Wave Qut

Continuous-time

state space - D

S-Function
Scope
matlabrootisimulinkdsrcicsfunc.c I

Copyright 1990-2005 The MathWaods Inc.

o ilﬂh% s ; e v ;ode.’:}— e &

E 270 EERSRENRFZER

EXNRBIEFT, ERESFERT4 T RER I TENEZESOE, AED
TR BB ESN AR (8], ES18E 52502 1 # 2, Continuous-time state space S-function
BN AGESHTTH, RESHHHEIT Scope ER B Rk,

ZIESIKASERE C 2 S-function csfunc.c ¥i&, BEfRIF “MATLAB 1R B %
/simulink/src” BX T,

ZARRN WM ANE S ELHEHEHETHE, R

x'=Ax+Bu
{y =Cx+ Du

ﬁE‘jA:(—ow —0.01j; B:(l —7]; C:[o 2 ]; D=[-3 0]0
1 0 0 -2 1 -5 1 0

ECEEXHEIHFUEFENNSREXH O md XHHETFHEREERXTZEE
AJUBHMBERRF, BEFEREUMNFIESNEL, 0 2-71 Fir.

(xX27)
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200 t-w B S
0 ‘ 4

Time offset. G

B 271 ESERSRGRGEFIFES

TEE— PRI FRIEBAEHIRS RS CIBS S-function NRET, XN RFliE
¥ & MATLAB B##), fIF “MATLAB #8 B %/toolbox/simulink/simdemos/ simfeatures”
B &~ 8 sfendemo_sfun_dynise.mdl X {4,

[Rf12.12] BHRESFE S C1ES S-function =B, B 2-72 2iZEFNIER,

[ model0216

File Edit View Simulation Format Tools Help
D Ed& W 5 b = 00
I
".I T #{ Dynamic sized vector 1)
l \ 'JII P il Out
\_/ -
S-Function
Sine Wave |
~]
L
Scope

L matlabrootisimulinkisre\sfun_dynsize.c I

Copyright 1990-2005 The MathWorks Inc.

Ready 100% : :FixedStepDiscreté

E2-72 BERESRENEHER

HZFERE D, FAEESREB T4 PEAI I TENEZESHE, ABEDY
TRFREES NN E], SSEESFIE 1. 2. 3 F04, XEESBIiT— S-function
BRZEFERKEN2HHEEOE, HPSMESETEIMACSSHR, BEHRES
ERPEER,

ZEAURSHEE B C 1BS S-function ¥ sfun_dynise.c #3%, EIF “MATLAB # B
X/simulink/src” B E R,

&/5, 7 MATLAB T{EX A<

<« 4 44 73
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>> mex sfun_dynise.c

BE— MEX X sfun_dynise.dll, X ahANEEREEE XA HEFT BN ELE Simulink
WARNS, Simulink FRBEHFEHENETEZRAAENNRABFBRHBESR, B2-713 2HE
ERzZETEBNEGHEEY, B5FH, ERESEEBTE N4 N TERNIEZESE
2, SSEESHA 1. 2. 3 F1 4, XEFSBEIT— S-function HRZE=EKENH 2
Wt BE, EhEMESETEMNMAESHFL,

®2-73 BEGERAGNTRBHELES

o JEMHEF KRS

TEBE—NROBEFKIRBUBHESKRELEN CiES S-function NHREE, X
BIFRF = MATLAB B # 8, i T “MATLAB # B /toolbox/simulink/simdemos/ simfeatures”
B £ T sfendemo_vsfunc.mdl X4

[=f12.13) THBHESKE S CIES S-function =Fl, B 2-74 2IZERNIERE,

[7! model0217

File Edit View Simulation Format Tools Help

DBES bR (e 4|22y s [fmd ]|

Sine Wave1
y\ »
'V
ral 2 o dt = u@) T
|V L Tl v+ dby= u®
Sine Wave2 200
—{ Continuous-Time
Variable Step
. » by S-function
Musx
Constant Switch Scope

Copyright 1990-2005 The MathWors Inc.

2 [ I [ [odeds A

& 274 IEBESKRGHEEER

74 > PP
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Continuous-Time Variable Step by S-function I AES2HA NMESEAMAN, H
hE 1 MEAESE—IERZES, 2N ESE—THEBNIEXGES, ERE—IE
EAh2MEZESBEI —MEBRERZEHEEN.

HRBD, BPNEZESRERSINTEBEN 1 2HEZES, F2NEZE
SEERBIT —NMEBBIER, ZABBRERE 3 NMEARD, S5 2 NMRAGRGD A
SERTF—IMHARENEEN, XBRHLEE 1 MARONES, N, GHESSE
F5# 3 MR ONRAES,

F—ANEXESRERNRBRERNBHESEL Mux EEF—NMESHEA
Continuous-Time Variable Step by S-function, =4 8% S BIT RKEBERE R,

ZIERE C B E S-functionvsfunc.c #3i&, EfZF “MATLAB 1R B %/simulink/src” B
X o

HHLE O D IZ X RHTRIFEANSERE X, BT FEHE, B 2-75 21hE%Z
R, NEPITUER—LEERASNESHRESTL, XRATYE 2 NERESSHIEER
F 0.1 B, EBRFRHNRLESH0.05, T KERVHAHFEEAEA 0.05 ), MimiELLE
BAHOBETIL, Y58 2 EXESHNRBEKRT 0.1 i, ZEBHWHESHETIN
EZESHIEE, XNTTLKERNHBFEFLEIURTE 2 M EXESHNEE,

- B&

E2-75 TEHRESKRGHNETER
2.4.5 S—function Builder BB 75 3%

Simulink &4t 7 —FfP B &£ AL C 3BS S-function # T E——S-function Builder, | E
AR EEEH C i8S S-function, S-function Builder o] IXIRIEF PRI ZFPIRB BEIER C
EES S-function HHERFRIL, BEERFATEENUERKNESR, EREAE—TR
& EBRFIT CiE= S-function 89T 8E, FEAiBiT S-function Builder #43& 89 S-function B
F-TMRAGESH— 1 mHES, MHEIELE double XK EAEUEE,
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EfF A S-function Builder /& — S-function, NiZEEIUTHE.
e £ MATLAB B4 ATERZ X B B ERTF S-function MK .
o G — 1A Simulink model X 4,

® J Simulink A/ B E X R EUEE H— S-function Builder R E| Fr @ AAR R Sc 4, 10
& 2-76 Firo

File Edit View Simulation Format Tools Help

DSES s 2R (e 2> =foo

O

system b

S-Function Builder

Ready [100% P j [odedS

el
& 2-76 &% S-function Builder #&3R 2 7 22 A8 A ST 4

o WHXMELRFTH S-function Builder 3I1EHE, W& 2-77 Firo

S-Function Builder: untitled/S

s-Function Builder

[Faremetars

S-function name:

S-function parameters
Home Date type. R i o A
=

[Port/Parameter Initielizetion |Date Properties| Libraries | Outputs | Contimuous Derivatives | Discrete Update | Build Info|
[&.Input Ports e -

| hQuw o pti 5 :

[j;* Output Ports The S-Function Builder block crestes @ wrapper C-MEX S-function from yowr supplied C code with multiple input

| L ports, output ports, end & varisble number of sceler, vector, or matrix peremeters. The input end output ports

i & . || |ean propagate Simulink built-in data types, fixed-point datatypes, complex, frame, 1-D, and 2-D signals. This
o arameters .

|| |block also supports discrete and continuous states of type real. You cen optionally have the block gemerate a
|| [T £ile to be used with Real-Time Yorkshop for cods generation.

|| - funeti

|| momber of discrete states:

Senple node: Taharited v
Sali ky vl

Discrete states IC:

Nusber of contimuous states:

|| | Continuous states IC:

[& 2-77 S-function Builder HiB45/F 52 H
e 7f S-function & F 15 ANAB B8 Y S-function & F

7 > > b p



% 2 = MATLAB/Simulink {5 E IR SiE¢E

e YNSRIX/ S-function (R ES#, NI7E S-function SEIH S NIX LS E B IAE

® #R4E S-function Builder BB SHSELEN — LA B AR FRE,

* MRERBEE mex 1%, WEAERZHEE BEL MATLAB mex 775, BERLE mex &
%, £ MATLAB 3B O PRAMUTHES .

>> mex -setup

® Hi7 S-function Builder XiEAEH #Y Build $%$AFF 44 68 S-function #9552, Simulink £
B —PRITHEBR S XY S-function MEX X##E_?E EFAZHRER,

o RIFXMEE S-function FIEREI L1,

(1) S-function Builder 4] S-function %9 ¥ &

S-function Builder 2% 20T ML A2 S-funciton 1, B, TENFTERTEM
TER -

® sfun.c

sfun 2 E 2 S-function HEF, EXHEET CESHRFEERL, ETUREE
A8 S-function B9ERAEZE 4>,

® sfun_wrapper.c

X84 T HEE A S-function Builder XiEHE B 8 A\ H9f5 G 5L,

e sfun.tlc

XSS Simulink BT XU B R AR IZ 4763 H S-function, 3F B f RTW T JIEIX
/™ S-function BEE =4 WKL D,

FEFHIX A S-function JRRELLS, S-function Builder i MATLAB # mex &3S T
MEX X, #B{E0IFFi54F BX D S-function 7 o

(2) REOEH%ZE

S-function Builder 2i®i3 MATLAB B Fi (3%, BN Fr#5# SfunctionBuilderIncludePath
FAIEENRE T I A X MBS AP A2 S-function Builder 11k 49 Fr A B <
THAERER . 2RA 7§ S-function {F AEFHML XU MXLE X HHRELHERT, NE
P A EH A SfunctionBuilderIncludePath & E B & X LI X HME ZHT B,
SfunctionBuilderIncludePath & — =4 % T #i4H, FIBETUIEE 3 MEEKRE, F,

20N ) MATLAB #<1% & SfunctionBuilderIncludePath A F N4 &1 .

incPath = getappdata (0, 'SfunctionBuilderIncludePath'’ )i
incPath{1l} = '/home/jones/include’;

incPath{2} = getenv ('PROJECT_INCLUDE_DIR') ;

setappdata (0, 'SfunctionBuilderIncludePath', incPath) ;

(3) S-function Builder #}%& & 4% A 7 %

M P& S-function Builder MiFEPMAEEMNAEENELRI, TENA
S-function Builder X1EHE R E#F B 7%,

* Myt E

HEWIBHRE P (0E 2-78 Frox ), B IR A S-function EAKFE A, Fl,
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B N/ s O RO 38 B ADmAE B E]

P iy e R L S e
| Initialization iDah Pnpenics@l l.ibnriessi Dutwtsﬂ Continuous Derivatives| Discrete Update| Build Info|

Description
The S-Function Builder block creates a wrapper C-MEX S-function from your supplied C code with multiple input
ports, output ports, and a varisble number of scalar, vector, or matrix parsmeters. The input and output ports
can propagate Simulink built-in data types, fixed-point datatypes, complex, frame, 1-D, and 2-D signals. This
block also supports discrete and continuous states of type real. You can optionally have the block generate a
TLC file to be used with Real-Time Workshop for code gemeration.

rS-function settings

7
Wumber of discrete states:

Discrete states IC:
Number of continuous states:

Continuous states IC:

[& 2-78 S-function Builder #3544 5 H

S-function Builder | F B /7 71X 5 0 895 A\ 1S 24 AL S-function &) mdlInitializeSize
BHEEE, MBtREEE NI

> BHEURZAEE ( Number of discrete states )

> BHURSHLE %M ( Discrete states IC )

> EFUKRSEE ( Number of continuous states )

> EZRSHEE % H ( Continuous states IC )

> R ( Sample mode )

> HhAERE){E ( Sample time value )

> B A O % E ( Input port width )

> ik O E ( Output port width )

> S35 ( Number of parameters )

o BURIFERE

FEHBFAEFRT S, BPIRA B2 EXH S-function IS O, 206 2-79 Fiir,

I.mudu-hon] Data Properties Iler.nu“ Dutyutsﬁ Continuous Dcnvtuvul Discrete Upd‘tnﬂ Build Info’

configure the data type, dimensions, complexity and fremeness of each S-function port and to configure the data

Deseription™
Use the Add and Delete buttons to add/remove ports and parameters to the S-function Use the table below to
type and conplexity of each parameter.

‘!urt and Parameter properties

Input ports IDu’.wt ;uwuhi Pu—nctenﬂ Data type attributes|

[® 2-79 S-function Builder Z3E4FF R H
78 P> P b



# 2 & MATLAB/Simulink {5 EEIRSHME

EXPRAXDN 3 AL BAKD. GHHEORNSE, BRNGHKEOBIFTE
BMANEEEREA—HH . W OLFR (Port name ). #IBXE! ( Data type ). ¥ O 4EE
( Dimensions ). 7% ( Rows ). #1%{ ( Columns ). 2B A EEIES ( Complexity ). EHEH
AR B AWAE ( Frame )o MBHHHBEBANI X NSEHEIR ( Parameters name ).
¥HEXKE ( Datatype ) MR EEANEE ( Complexity )o

o B RESTE

BRI RMERAXANRE (08 2-80 Fiax ) #iA S-funciton & outputs REHIKED, =
S-function Builder £} S-function REGHIBHE, SR XERBEETHREFPHUE (X
MNEF 2 wrapper BRI H ),

;TInitializnionH Data Prnpcrties%{ Libru'i-s] Outputs IContimous Dnrintinsil Discrete Updltt]flhild Info_l

[ 2-80 S-function Builder %y H SR ¥ R H

void sfun_Outputs_wrapper (const real T *u,
real T *y,
const real_T *xD, /* TGJi% */
const real T *xC, /* BJi& */
cones réal_T *param0, /* Tk */
int_T p_width0, /* T */
real T *paraml, /* T[3%& */
int_T p_widthl, /* Ti%& */
int_T y_width, /* T */
int_T u_width), /* T& */
{

/* BPKES */
}

R RERERMANRE, TSETHNAR,

44447
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(4) F=HIHLA

THEEEENB— PGB E1588 S-function Builder B9 F 75 3%,
[=6]2.14) BWAESHK x 15 ( x X S-function HI5%5 ),

B, SIB—MEE, J§ S-function Builder #8 AE o, Wi RARAE BITFHFMIEIE,
& S-function name /ST I XAAEPEA timex (X 2SEH|EH S-function IEER ), RIELE
S-function parameters ) FHBMASENEF . BIELE DR BINME, WE 2-81 iR,

[Parameters

PTG i mt;...x{ e SN NS =

S-fanction parameters

Name Data type Value

& 2-81 S-function Builder ¥ 1H4E

BE, ITAKBERESANBAG O S0 SEREIELE R M08 ST

8, WA 2-82 Fiiro

rPort and Paraemeter properties
{Input P"*Séi Output poruli Punthrsn Data type attributes
Portneme  Dinensions  Ros  Colmms  Comlesity  Freee |
X Tl i ’ e T w)
(a) MAWROGSE
rPort and Parameter properties
4Input port:l%outvﬂ'- P°Y'-S§|Pnnmeursﬂnau type .tuibuus{
: B ORI il i LR Ly o R il

[Fort and Parameter properties

Input ports iOutput ports §Parameters§| Data type cttribuhsl

 Parameter name

x

Data type

Complexi ty

(c) BEER

F’ort and Parameter properties

‘ iInput ;mrtsl! Output portsﬂ Parnetersﬁnﬂﬂ type "-'-"ib““séi

(d) BIEXEIBMMEXEEA
B 2-82 HIBFHEHEXER
A5, ¥T7F Outputs W 5FE, SATERE.

real T times = *TIMES;
*y0 = *ul*times;

WHE 2-83 Fiiro

80 P > > p

Fraction le... Slope Bias |




g 2 = MATLAB/Simulink {5 BRI SE/E

Initialization Data Properties Libraries Outputs Continuous Derivatives Discrete Update  Build Info

rCode description

Enter your C-code or call your algorithm If available, discrete and continuous states should be referenced as,
xD[0]. .. xD[n], xC[0]...xC[n] respectively. Input ports, output ports and parameters should be referenced using t
symbols specified in the Data Properties. These references appear directly in the generated S-function.

y0[0] = w0[0];

L

ireal T times = *TIMES;
*¥y0 = xubxtimes;

I Thiqs'séiv;ﬁié“ sets the output equal to ‘the m;;ut .

For complex signals use: y0[0).re = u0[0].re; |
y0[0].im = uO[0]. im,
y1[0].xe = ul[0].re; i
y1[0].im = ul[0]. im; %/

Inputs are needed in the output function(direct feedthrough)

[¥] 2-83  S-function Builder X 1EE#) H 58

&J5, $i Builder #1662 IIRE, TR EETUFMBHE, BB HEE

B, @ 2-84 Fimo

¥ mode10219

File Edit View Simulation Format Tools Help

B e 4 22 « [0 T D

D&

e

Bermoulli
Binary

O

Bernoulli Binarny
Generator

Ready

To Workspace
S-Function Builder
To Wordspace1
100% B '  Joded5

ps0times 0

[€] 2-84 S-function Builder 7~ #& %!

TE4 AR timex-wrapper.c HFZF AL, S BIT X MEFRIL T IR ERH 7
BRI BCAENREZ2NMHHBEAN, BFPHENEQE2EH T RE TSR,

/* FIBERSH </
#include "tmwtypes.h"
#include <math.h>

<4 4«8



MATLAB/Simulink jgf=mames SRS

#define u_width 1
#define y_width 1

/* BB </
void timex_Outputs_wrapper (const real T *u0,
real T *yO,
const real_T *TIMES,
const int_T p_width0)
{
y0[0] = u0[0];
for complex signals use:y0[0].re = u0[0].re;
y0[0].im = u0[0].im;
yv1[0].re = ul[0].re;
y1[0].im = ul[0].im;
real T = *TIMES;
*y0 = *uO*times;

}
/* BERURSERRE */
Void timex_Update_wrapper (const real_T *u0,
const real_T *yO0,
const real_T *TIMES,
const int_T p_width0)
§
/* REGRBY */
xD[0] = u0[0];
}

/% BEHARIS KRS R E o~/
void timex_Derivatives_wrapper (const real_T *u0,
const real_ T *yO0,
const real_T *TIMES,
const int_T p_width0)
{
/* REGRB */
dx[0] = xC[0];
}
BHBUEZTFARAR L EORF, HAMUTLEM S-function NRE, RFE

g, FELRHEER,

BN

AEHINRMEOEZENBT Simulink MEXBRE. FREREEH K. S-function,
ERXARNHB A, BEXERE, FiEEEREY Simulink SRR ARME, 04T
BB FRGH M HHFTE . S-function MEAMS . WAEIRFGER M XA4H C B2
S-function A% S-function Builder B8 7%, G ERAENRBING, ELETURE
BCHNBEAAMMAERRE R, EiFihKE MATLAB 891EM,

82 »rhp
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%23 % meskE

BERG—AA=JIEN, SR, GENEE. SEBERGNES, BEER
B3 AR X EEIEH T RIS, FEESTEEARNRSIES, SUEKRE SN
WEE, Rk E BB S RREAE SEHRLREES, REHASE, Xk
FHIE S BT EEARE YR, EREHEE SR XiEEROTREIREEIE, SEUL
BIERGNAR, EMNCEPRERES, BIERILAMRIEG DSR4+ 0EBEIR,

SR, BENGEERBEREPXATLN=E5, Xit, Simulink BIE R thigt
TRENRR, AFEFM=VEENBERES, NES. FIIRBEN~EER, oy
MBI ERLNEERR, BETNBEAEBHO/LE LSS EEE,

BEHLE RS SE

E—TBERGYT, FR-ENESHERR: BUESHNFES, BTFHENEH
BOCNERALHYFES, AEBFESHAARRBERGP AT RROESE, £
BNMBNHBFES~4E, SFASH _H#HHEST4R. OB~ B URHEHE
Wit B%g,

311 AR HEISS=4E

3111 hage5/RE

BEF ZHBES =B EFSEEFN D HEHBEIES,

BEF —#HHIE S~ ER=ERBY _HHFF, FEEXD H#HEIFFID 8050 1%
B2, WA 3-1 o

)4 x=0

Pdmz{ (= 3-1)

l=p x=1
BMESH ZHBIES~EB=ENFIID, £ 00BN p, =4 1 BBEEXH 1p,
RIBESFFIINOMRTH, BHESHINEAN 1p, FEHR p(l-p)o F=4E 0 HHEX p
BB —#HFIES ™48 P K “Probability of a zero” T4, ©IME 050 1 = @5
ML
BEFTHEIES~ERNAHES, TURETIMOER. ETXENTREIEE,
FHEETREN—HEFF, S 0MRT B A SF S =4 22 th #) “Frame-based

outputs” . “Samples per frame” F0 “Interpret vector parameters as 1-D” = MEIE4]



3.1.1.2 SRR
BEF —#HEES A BERRESKITTEWNE 3-1 Fix,

;,"anllrcp Block Parameters: Bernoulli ... |

Bernoulli Binary Generator

Generate a Bernoulli random binary number.
To generate a vector output, specify the probability
as a vector.

Parameters

L i S i
Probability of a zero: 0.5 |

Initial seed:|s1

Sample time: ’; o

re = D Frame-based outputs
i gy B Wy [] Interpret vector parameters as 1-1
Ber.noulll i Output data (rpe:[iouhle v
Blnary e — —
- 2

Bernoulli Binary

Generator Lo ) cencar J[ me» |
B 3-1 BB ZHBES~EBRBREHSKREE

BEFZHHES~EBPEEEISHT, TELIN STHTYHEHNE,

Probability of a zero: {A%FI Z#H#IES~4£BEMmLt 0" HWLEK, ¥FFAR 3-1 P
Mp, A0F01 ZEHLE,

Initial seed : {557 Z #E HI{5 S /= 4 28 OBEHLET 7, T LR 5 “Probability of a zero”
MKEARRNXEBSIRE, X1EHEENEIER T, G8F HEES 4 R aRE
SEEERN ZHEIFS]; TENENER FEE = E RNENFES, LR 7 gk
ATF I, BEF_#EES~4R0HEESMnaKt AT 1,

Sample time: %t /53] h S Z #HHI42S BR8],

Frame-based outputs : ¥ A% F Z#H$I5 S~ £ R UMIE R = £ B4 F5, B kTR
HESREFMAERET R, ATHHEY “Interpret vector parameters as 1-D" IAR# ik
P REH,

Interpret vector parameters as 1-D: IRZEP T, N{ASF —HE1ES =L R HH —
®FH, SN, WHZ%FY, AFIREY “Frame-based outputs” I5 & #1% oh B H %6

Output data type : JRERE R E ! 9 EHE KA, 5T UZ boolean. int8. uint8. int16. uintl16.
int32, uint32. single. double FRXZ KA, BRIAL double,

312 BMSTRERETASS

3.1.21 hge5EmE

BT BH 3 P A BRAEIA DT B EUF S,
BRI 4 BT FIOM 1 > E RS BIR x 2— MIRMEA S 75 9B
TE, BAxETEABE L OFRTUEAR 3-2 FF.

4444928
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Pr(k) = x k=0,1,2... (= 3-2)

Hob A A—FEH, RABNSE, HFEBNBEIERAOERNFERET 1,

FABAMAHEBE AR T UENERBED ~EBE, EXMERT, BRSEA
ROZEE 17y, BEZNF 1, BRSHBEEBNELES, TUEETUNER. &
FRENTIIIEE, BTUSETFREN—HFS, BHESHMRTUB BN AHE
=4 28D #Y “Frame-based outputs” . “Samples per frame” #0 “Interpret vector parameters as
1-D" =N ETHEH .

3.1.22 S¥UINiRAA
A B ET A B ER R ES R EEWE 3-2 Firo

Source Block Parameters: Poisson In... 'XE

Poisson Integer Generator (mask) (link)
Generate Poisson distributed random integers.
Parameters

Lambda:

Initial seed:

[43

Sample time:

|1

D Frame-based outputs

Samples per frame:
151

D Interpret vector parameters as 1-D

> 3
-tH':—L]-D-i Output data anc:EdDuble N
Faisson b : ! 1
Integer
= 2

Paoisson Integer .
Generator E oK ][ Cancel ][ Help ]

B 3-2 BSOS BRI ERIERE ASHOREAE

BMAHEHEBNEEPEEZNSET, TODAIN STFHTE LN,

Lambda: EBMBE A, WRBA—RE, BLBERENT P TESZEE
SRRV 28

Initial seed: SEFAFHEEE= 4 RMFEYIEFIF, 4 BER AL 7, SHH
NHEBETERTABLTEMEN HEFS, FARNETEFBE~ETRNF
5, LREHERMFOHEEKT 18, ARSHEE=ERNEHESHERD KT 1

Sample time: i3 hE D BN FFEE 8],

Frame-based outputs: $§ B 7375 B4~ 4 B3 AW = £ Bt F 5 BIRTE RS
SEETMARET XM, RMEEY “Interpret vector parameters as 1-D” IR # 1% o B
B,

Samples per frame: ZSE X T EMANMIFESNEE, AR EE "Frame-based
outputs” UL P EEH R,

86 P> > b
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Interpret vector parameters as 1-D: Z0RED LT, NBMR AL~ E/HH — %5
o BN, WMHZHFI, ATIREY “Frame-based outputs” AR #E 1 o B H R,

Output data type : R ERESR T H HEHEZXE!, 5T LR boolean. int8. uint8. int16. uint16.
int32. uint32. single. double FARZHXE, BRIAA double,

3.1.3 BEYIEE=428

3.1.3.1 Ihee5EE

BEMBE=ERBNARXE0, M-1SEEREENT D5 HRELER,

BEAL B 4™ A s far B BB [0, M-1ITHBFPECIRE. M 8K/ ol 7 fE41 5
B4 PH “Meary number” Tith B BN, M TNSIRBHTINZ KR, R M B
B, BABEBDINHEETHANEN TR, R M AKE, EKE NN &>
428D “Initial seed” WKEME, EXMERT, E8—NEHX N —Nasr o8 EE,
WR “Initial seed” B—NEE, BAFENREZREPEEN,

BENMELEBNBLES, TUEETHNER. BETFRENTHFIEE, Tl
RET RN —%F5 % {55 845 o7 U “Frame-based outputs” . “Samples per frame”
A0 “Interpret vector parameters as 1-D” =/ MEII#EH,

3.1.3.2 S¥UIRIRMA
B 2 = 4 BB R H S ¥R EAEWE 3-3 Frixo

7] Source Block Parameters: Random Int... |

Random Integer Generator (mask) (link)

Generate random uniformly distributed integers in the
range [0, ¥-1], where X is the M-ary number.

Parameters

¥-ary numbex:

Initial seed:

{37 S ,}

Sample time:

[t 1
[[] Frame-based outputs

Samples per frame:

. . i =
nra e - [7] Interpret vector parameters as 1-D
Randem Output data type: double vj
Integer L -
Random Integer ;
Generator : l ox i[ Cancel ][ Help j

B33 BB~ 4ERRREESERTE

BEH B £ B NEEPEEESISEHT, TESIXNERHTHENNE,
M-ary number: BAEBHLERHAE, STHIBEBNIEDSE, YZ3K8E
A ME, BEHIBREHNBESEEZ00, M-1].

4444937
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Initial seed: FELEE %42 NBEVIEGFYF, X4 FAERNMAER FH, B
FERGABLTEERN ZHEFI, FENOENNERFBE~ETRNFS, LB
A FOEEORT 189, FBEVIBEEERNRHESHNERDBKXT 1,

Sample time: %t 57 &N E KRS E],

Frame-based outputs : &/ FEALE £~ 4 38 DIWHAE R = £ 8t F5, DR EHHEE L
ET Wik 28T XM, ATIHEE "Interpret vector parameters as 1-D" I #1% h BN H R,

Samples per frame: ZSEAXRBEFMABESNEE, AMEEY “Frame-based
outputs” TUZE P FH K.

Interpret vector parameters as 1-D: Z0RZEP LI, WBM I HREE=EBMt — %~
5, BN 87, ANEEY "Frame-based outputs” TRk PN HR,

Output data type : R E R % H HIEHEXE!, o] LR boolean. int8. uint8. int16. uintl6.
int32 . uint32. single.double & A % K%Y, BIA A double, 2R B EHi i 4 boolean E!, “M-ary
number” JIRATIA 20

FRYIF=4 58

o= Ak E — P REEMEMN ZH#EFS], XMFIITRES ERIMEN B
HXBEMHEMEXEM, A2 ZU (CDMA ) BahBERS D, BiIFEAERFIIRIA
B ZUEANRER, W0 CDMA 2000 £ 7 Walsh 840 PN %1, WCDMA $i&EH 7 Gold
Fall,

MATLAB iRt 7T EFfFII=438, HXATP, RINHENB—TFTHDM Gold F
FI =428 PN FHI=4E28. Walsh FFI~=4 8%,

3.2.1 Gold FHlFe4-58

3211 IheESEE

Gold 3= 4 28 k™4 Gold 3, Gold FIHN— M EENFMEEEERTFNE
XM Gold FFI =4 BRI\ N A N=2"-1 855 u F0 v =4 — Gold FF G(u,v),
50 u v FRA— “REX", BERERA A “RiEX" #Hif =4 Gold F3, K& N=2"1
MFE wF0 v AIUE R TEILD R4

(1) n TEEWH 4 R,

(2)v=ulgl, BIF3 v BBEXNFS u B8R ¢ P TERHTRAXHEBINFS, Hd g
B25¥, g=2"+15q=2%-2F+1,

(3) n Ak UBAAAMHZ FENEE . ged(n k) ={1 LGS

2, n=2mod4
B “ER" B3 uF v FEK Gold FF Guy)TRAR 3-3 B

Gu,v)={uv,u®v,u®Tv,u®Tv,.. . u®T" '} (=X 3-3)

88 P b



£3= g5

Hep 7' RREFI x UWBEARBUNARBES n i, @RFE I, FEITENRE
BEKEA N AOENFS uF v F=EH Gold F31 Gu,v) PEET N+2 M KEHA N FF,
Gold 3174 28 o] IIRIB S E NS ERm U E PN FE—1FF,

WREE Gold F3 X, Y BFE—1EE Guy), FEKE N=2"-1, BAXBENF
SN BRI LR =FOIRE. -t(n). -1. t(n)-2, HEHop

tmr-HTMM n A1EE
AL 5 )

Gold F3ISERR E 2L MKEABE S PN FII =B ~4 0 “LiEX" FI#HTHFH
ZHEEENFS, WHE 3-4 Firo

PN Sequence
Generator

PN Sequence
Generatort

Out

vy

PN Sequence
Generator

FN Sequence
Generator2

& 3-4 Gold A =E R EHrERE

3.2.1.2 SN

Gold fF3! 74 &Rk H S EHEWE 3-5 Fimo

Gold FFI=4A B MEEPEEZ NS, TEHHIXN STIHITEH LN NB,

Preferred polynomial[1]: “f£%EX" FF 1 WAERZIR, TINE _#HEI0ENEL,
N HZIMA TR NI E,

Initial states[1]: “fLIEXS" F3 1 HHIERTS., ER— 1T Z#HEOE, BTRBSHK
XS 1 XA H PN A= 4£ 38 b BTS00,

Preferred polynomial[2]: “f£iEX" 32 WAERZIN, TTINE —#HElnENER,
Mol UZ HZ MR FARE B E,

Initial states[1]: “fLIEX" B3I 2 HFIEIRES, ER— P #GaE, AFRBSH
HX 3] 2 XA H PN R8I =4 38 b B 728 IR 7S

Sequence index: AT BRIE Gold ¥ Gu,v)H#& i, HEEL[-2,-1,0,1,2, ...,2"-2],
# 3-1 451 7 Sequence index 5F % G(u,v)P TEAXN N X FK,

Shift: 36X Gold FFI=4BNEH FIINNIE, ZSHR— B, RRFIIER
Shift M E HA /S % o

Sample time: %t 55 h G TT R HFFEETE],

Frame-based outputs: #&7F Gold 51 /=4 28 i X =4 i F 51,

4444989
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Samples per frame: ZSEAXBEEMOIME ST B AMAEY “Frame-based
outputs” HUE P FEH K,

Reset on nonzero input: EFZINZ /G, Gold FI=4BRE—NaAEO, BT
ANENES. WRBATAO0, Gold FIIF=4BEEBENFERKE TSR,

Output data type : JRERZER By ! #9F#E 2K B!, 5T U2 boolean. double . Smallest. unsigned.
integer F %!, BXIA4 double,

Source Block Parameters: Gold Sequence Generator

,+Gold Sequence Generator (mask) (link)

Generate a Gold sequence from a set of sequences by specifring a preferred pair of
polynomials.

The polynomial parameter values represent the shift register comnections. Enter
these values as either a binary vector or a descending ordered polynomial to
indicate the connection points.

The initial states parameters are binary vectors that represent the starting state
of the shift registers.

The sequence index parameter demotes the single sequence outputted from the set of
Gold sequences. Specify it as a scalar integer in the range [-2, 2°n-2] where n is
the degree of the generator polynomial. The index values -2 and -1 correspond to
the first and second PN sequences as generated by the preferred polynomials (1) and
(2), respectively.

The shift parameter is a scalar integer that produces an offset in the sequence.

Parameters

Idbiel MeME (D E.
[ooooo1]

| Preferred polynomial (2):

b
[[1100111]

Initial states (2):
[looooo01]

| Sequence index:
o
L

Shift:
0

Sample time:
1

Gold Sequence

Generator [] Frane-based outputs
[[] Reset on nonzero input

Gold Sequence [ R BRHE (I0N | doudle . I |
Generator

- TS W

& 3-5 Gold F5/=4 50 & S H0 TAE

% 3-1 Sequence index 5F% G(u,v)h T EMXI I X FR

Sequence Index ezt Tk
-2 u
=] v
0 u®v
1 u®Tv
2 udTy
22 u®T" %y

9 P » by
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i
(mf

3.2.2 PN FHIF=428

3221 e5EE

PN 3 =48 BT =4 —NMUBEHFS,

PN 3l 7/=4 28 % A4t R IBFEALS 1788 ( LFSR ) 3K/~ 4 PN 531, &M R EBNSHE
BT BEE LB EFR = EBREWEBE I, PN FI=EBNREOE 3-6 Firo

® XOR addition

Output

& 3-6 PN 554 g R1E

HETA, PN FII=4ERPHE r M558, 81N SERBLUERE NHMERAKE R
FERORE, RIS L DNHERE +] HHOORE m" ST 8 kvl DPEERE WK
Amiyo PN FIFEBTUA—NMERNESHRRTE.

82 +8gz g0 P+t g1zt go (£3-4)
3458 g WA 3-6 PHFRKRS: W18, RRFke e, Ygah0H, &
THX g TH. BEIBNEATRIIERGESTR, R34 P8g, F g BTA 1o

PN FI 4B =ENEHAEFRBR AN, —HEXAH#HIIODBENER, B—
MELEEARNZINAG ¢ FAEF 0 8 TH i ER—1T B8, LUWERSHER
p(2)=28+22 +1TJURFA[100000101], HallAFRTMAS 20]0

EFENFIRE 28, PN FII~4 870 o I B4 MBI =4 055 LTBAL
WERRERE, XHRETUBATENSHIRERS.

Mz A me Tz my (= 3-5)

B Hm A0, RRFAEmITH. EBRINRET, REFXm BXAMN, HEOHH
XN TFFFK mo WEFRRS . BFERR me* RRBHN N T X m OFHERRE, ©

d4dd4d4 9
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X FH S m MBS T £, Hitt, EX%HHFIIKBBABREN, AFER 34 WK
MBSPORBA B, WRFEXN B HFIILHARERE, WHEZRRBR 34 MLm=,

3.2.2.2 S¥INiRAA
N B3I /= £ 8RR R S HE EENE 3-7 Firiro

L) Source Block Parameters: PN Sequence Generator
PN Sequence Generator (mask) (1link)

Generate a pseundorandom noise (PN) sequence using a linear feedback shift register
(LFSR). The LFSR is implemented using a simple shift register generator (SSRG, or
Fibonacei) configuration.

The 'Generator polynomial’ parameter values specify the shift register connections.
Enter these walues as either a binary vector or a descending-ordered polynomial.
For the binary vector representation, the first and last elements of the vector
must be 1. For the descending-ordered polynomial representation, the last element
of the vector must be 0.

The " Initial states’ parameter is a binary vector that represents the starting
state of the shift register.

The 'Output mask source’ may be from a dialog parameter or an input port. The
’OQutput mask vector’ is a binary vector corresponding to the shift register states
that are to be XORed to produce the output sequence values. alternatively, you may
enter an integer 'scalar shift value’ to produce an equivalent advance or delay in
the output sequence.

Parameters

Generator polynomial:

Innul states
[fooooo1]

Dutput mask source: ,Dxalo: parameter

Output mask vector (or sc:lar shift vnlue):
0

Sample time:
1

1
{
e L - i

D N AT outpuls
PN Sequence [] Reset on nonzero input
Generator D Enable bit-packed outputs

Output data type: dnuble >
- ipii e W

Generator

& 3-7 PN FIIERBRREASHOREE

PN 34 B P EEZMSHEIM, TE XN SIHTEHENNA,

Generator polynomial: = 3-4 XXM ZIN, TTIRAZ#HEImERR, WaTUHH
ZR TR B O &R,

Initial states: PN F3I/=4 28 b K HFRAVIRES, R ZHBIMDE,

Output mask source: EFERP B FRESNELEA RN, LTIATIEE, WRE
i Dialog parameter, MU aJ# “Output mask vector (or scalar shift value)” TP A, IRk
E Input port, N FE A H MINEED A

Output mask vector (or scalar shift value): 4 EH H Rk ( ABAUE ), WANEBEI—
B @ ERTE T AN PN FAEXN TG Z ME IR, WRBMNRE N ZHE|mE, B

2 P rprr
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LB EHNEKEXDRAEMRZ AR EIERE, LIRABHE “Output mask source” EFE A
Dialog parameter B H3,

Sample time: H i FFI G TR A FRFEE 8]

Frame-based outputs: 57 PN 5 7= 4 28 AW X =Rt 551

Samples per frame: ZSHAXRBETMAHE SHNEE, ATILHEL "Frame-based
outputs” TUEPFH M,

Reset on nonzero input: EFZIMZ /G, PN FI~=E8RH— T wmAmDO, BTFHA
BHES. WRBMALRAO0, PN FI AR ENFHERRE TN WISIRE,

Enable bit-packed outputs: ZETE/FBUE “Number of packed bits” . “Interpret bit-packed
values as signed” B,

Number of packed bits: & E % FFFANE (1~32 ),

Interpret bit-packed values as signed: B SEHSTHSBEHIMIT, W0RIZIMHEIE
T, LA 18, RRAM,

Output data type: REERGH HOEIELE!, BIAA double,

3.2.3 Walsh FFFlIF=428

3.2.3.1 Thie5FRHE

Walsh 55! 7= 4 88 7= & — > Walsh F41,

WMRBAW, RS i NMEA N Walsh F5, Hpi=0,1,...,N-1, FE Walsh 5%
HITER+1 -1, W[k] KR Walsh W, 0 k N TE, BATTFEEN i, W,[0]=0,
S FAEBE M KER N 8 Walsh F3IW, W, , & Ww,” = {?V i

A=]

KE A N 8 Walsh [F3I 3265 £ 2—1 N B89 Hadamard %5 69— N7 a8, F it Walsh
F5th AH Hadamard FAI M E, 1E Walsh [F5 754 283811 54 h it /8 = 895 B Sk 4RIR
HEKENENFS, XIR Hadamard F3 =4 RNFIFSETEN, S FEKEANH
Walsh F3IW; , EREE i M EE,

3.2.32 SN

Walsh 771 /=4 2845k %k HSH0S EHEWE 3-8 FiR,

Walsh F3I =B P EELZNSHM, TEIHIN STHTEHENN B,

Code length: & EHH Walsh FFIMKEN, BEHEN=2", n=0,1,2-,

Code index: Walsh FF3I8IFS, A0, N-1ScEANER, ®RrFIPITENEE,

Sample time: %t FFIhEN TR NFFEEE),

Frame-based outputs: §E Walsh 5517 4 28 A& =0 7= & & tH 551

Samples per frame: ZS A KM E S IBIFESE B, RF “Frame-based outputs”
B fE, LA HK.

Output data type : REFRIRHH AOEFEHKE!, TR int8 =X double A, ZRIAA double,

44443
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Source Block Parameters: Walsh Code Generator

Walsh Code Generator (mask) (1ink)
Generate a Walsh Code from an orthogonal set of codes.
The code index parameter is a scalar in the range [0, ¥-1] where W is the code
length. It corresponds to the number of zero crossings in an output code of length
¥. N must be an integer power of 2.
The output code is in a bipolar format with a {0, 1} to {1, -1} element mappine.
Parameters
Code length:
3/
Code index:
60
. Sample time:
1
[7] Frame-based outputs
Samples per frame:

Output data type: double v

Walsh Code 5
Generator

Walsh Code
Generator | o 1l cancel [ Eelp |

3-8 Walsh 750/ 4 se &k & HS ¥R T 1E

3.24 Eft

BRT BIEHE 6 =FP, MATLAB if 5 SMEH 7 JLF0FFI =458, 2B E1— Ny
BHINE,
3.2.4.1 Barker [F%I|F=4 28

Barker 732 PN 30— 7%, EERFHNEHE XM, MATLAB t #) Barker 531
ARG ERKEARKT 13 # Barker F3, 3k 3-2 A1 7 Barker 5= 4 58 =4
Barker F%1,

%< 3-2 Barker &5

o) #® Barker Code
1 [-1]
2 [-11]
3 [-1-11]
4 [-1-11-1]
5 [-1-1-11-1]
7 [[1-1-111-11]
11 [[1-1-1111-111-11]
13 [[1-1-1-1-111-1-11-11-1]

3.2.4.2 Hadamard [F3I =4 28

Hadamard /%% 74 28 4 A Hadamard %6 B4 & 89— Hadamard 5%/, Hadamard 4E P& &
HB/—NfTEEEE— Hadamard 53, §NTHEZ EEEFTH,

94 P P p»
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Hadamard %6BE Hy 2E— "N NI HFE, B4 MTEY A+ -1, FE
N=2"n=0,1,2-+- o Hadamard 46FF Hy T DUBIT R AN A RME, THTHARTR:

H, =[1]

H H
Hyy =| 2V N

Hy -Hy

NxN ¥ Hadamard 56 Hy 90— N EEMRE HyHy =NIy , HP Iy A NBEAL
4BpE,

3.2.4.3 Kasami [F¥I=4% 2%

Kasami %! 7= 4 38 4 A Kasami 5%, Kasami FIIMKE N =2" -1 (n AIEHREL),
EHBRHFHNEMRXM, Kasami FITUSB/NEEEXEERIPLE, N\EESREAESEN
F&, BIIESHEBEXHETF—

BiGu 2—NMEER N B ZHEIFS, WA u B 2" +1 N TR, BEIFIw
A4 Kasami FFIH/NEETHR 3-6 Rixo

u m=-1
Ks(u,n,m)={ - (= 3-6)
u®T"w m=0,..,2"" -2
T"w xR REFIwEHmbL, ®@RTEZIN, AR 3-6 ITUFH, Kasami FFI#/)\
E5HF 2" ANFES,
B FE u B8R 27+ 1 N TR, 355 v, U n=2mod4 B, Kasami F38)K
NESTHER 3-7F o

u k=-2m=-1
v k=-1m=-1
ud®T* k=0,-,2"-2m=-1
Ki(u,nk,m)=-+ (= 3-7)

ud®T"w k=-2,m=0,---,2" =2
u®T"w k=-1m=0,---,2" -2
u®Tv®T"™W k=0,--,2"-2,m=0,---,2" =2

3.2.4.4 OVSF F5I=4% 2§

OVSF F3I =4 8 A¥X 4 OVSF F%, OVSF FI&%EE 3G BIERGTSIAN, B
kRFEEENER M,

OVSF BFFIEN A—N NxNBERCy HfTaE, P N=2", EECy TUXRABR
PR FEEX, W= 3-8 Firo

F 4 OVSF B3It i — X #f3kkR, BTN MATLAB BB, XERHER,
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Ci=[1]

Coy =

MR R R R

Cn(0) Cn(0)
Cn(0) —Cy(0)
Cy() Cy()
Cn() -Cn(D)

Cv(N-1) Cy(N-1)
Cv(N-1) -Cy(N-1)]

(=X3-8)

RENEE, NBERGERANZN, ERFEASGRE—MHEIERE, REEE—P
EE N FETME N ZIRE S-S K58 F  MATLAB 4E 7 JLAP R E K [E M FEA A4S 18
B, BENINHEIRE 48, SHIRHE~E£8.

BEEER, ATMEISELNN
EnFIURFS P AER . SRHTIRR A

Fo

331 BH9SHEYEEF428

B BRI A B4R

BN HHIRE,

B A HREYIRE FABRROBH BB ERENERESR/IMEZE, 2RHTH
o I DHHEHRRE = £ BRRRASEREENE 3-9 Firo '

i i Source Block Parameters: Uniform No... ISZ|

r o
|II|H|HHH|H|IIII‘
= 2

Uniform Noise
Generator

f 1

‘, Qutput data trpe:E.ouble

Uniform Moize Generator [mask) (link)

Generate uniformly distributed noise between the upper
and lower bounds.

-Parameters

Foise lower bound:
T
1°]

Foise upper bound:

Initisl seed:
[ AR A
{31

Sample time:

I
[t

D Frame—based outputs
Samples per frame: :
: i

D Interpret vector parameters as 1-D

&

R TN TR

B 3-9 BN mEBEYIREERERRESEIREE

9% > > rp
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BENHEBYNIBEE 4R PEEEISET, TEIHIN STHTHENNE,

Noise lower bound: ¥SNHRBN TR, WRBMAAKE, KELRABEYEFF
( initial seed ) B[ !

Noise upper bound: ¥SHHREN R, WRBMAARE, KELAFENEFD T
( initial seed ) #H[E,

Initial seed: ¥J5JUR7FE =4 BB ANFEHEFD T X FAERNBEYEMFE, HIBRE
FEHERGAFETEEBNERFY, FARNEIERFEE~ETENFI, mRE
¥R FE— I mE, INgBE~E£B8NatEsSf— " a8, BENEHSHEIEHF
o EHEAEE .

Sample time: #itH 73] PG TRAFFEREE,

Frame-based outputs: $&EHTREE =4 B UM =ML F5. BAERHE
EERFMRERTF R, AR HY “Interpret vector parameters as 1-D” TR E &
A

Samples per frame: ZSHHAXRFHESMOMIE S E . ATMAES "Frame-based
outputs” TRk FH R

Interpret vector parameters as 1-D: Z0RYEPULIR, NIDERF =4 i — 4 F 51,
BN —HFE, ATIRAY “Frame-based outputs” IR F B H R,

Output data type: 1EER%E)H A EIEKENIZE, B double £ single FFPEEY,

332 TSHAbEHIRAEERS

SHTREH RS A B AR ERMAS AT ERIREE S,
NF n HHEITE X = (X1, X2,...X,) » WREDu=,uz,....,u,) , WHEREKER
nxniABEK , B4 X EF x R f(x) THAR 3-9 RE.

F(x)=(2m)"detK) ™ exp(—(x—u)" K" (x—u)/2) (£39)

HohAE FARN TR TBEHENEE, det K R AZEER K 175X H1E,

SHTREHLIR A = 4 SRR R H S HLG EHEWRE 3-10 Fiiro.

SHEHNBE~£BPEEEISET, TASINSTFHTEHENANS,

Mean value: REHHNSHHENEENIIE, TURRE, LITMEXE, SRA
HIFEN, BENEEBE—ESHIH, URBANXEN, HHESBESHSHTN
%, BEEfomNgEEASMARXENELIER,

Variance: & EBHNSHENEEN FERN A EER, TUEFE, BWITMER
B, YEHANGREN, FERM—4SHOGNERE, YHAKEN, HHBERESHS
o, BEEMABNERASBAREHEERE, EXMERT, DAHAEEEANHBLE
e, NATEZTF Varance, IEXNATEA 0, KRBHOENESTREZEEREX; 3
BANA nxn A BER, thAZERHEFERNA Variance,

44449
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I;‘ Source Block Parameters: Gaussian N... {;]

Gaussian Noise Generator (mask) (1ink)

Generate Gaussian distributed noise with given mean and
variance values.

Parameters

Hean value:

Variance (vector or matriz):
|

Initial seed:
41

Sample time:
1

D Frame—based outputs
Samples per frame:
1

E] Interpret vector parameters as 1-D

T 4 T Output data type: double v
. b
Gaussian
L= 2] =

Gaussian Noise
Generator [ OK “ Cancel ]L Help ]

B 3-10 SHTRBAIERA =4 SRR E LS K8 T4E

Initial seed: =HTRBHLRS =4 R BEHEFD 7, L EHAER MBI Fi, ST
BEHLIRFS =4 B R ENELFIERER, HEATEENBIER 7R, SR~=E0E
BFIIMARE. ATHRESRFNEL, BHIERF—RAAKT 30 HEHK. WRE—E
BhRAERMERFTEREET SN FSE, RFEERTRNE, SHIEHTFE—
Ha B, SHEVIRE =ERN0BHESRMn E5H9%H.

Sample time: %t 5% &N BEHFHEEE,

Frame-based outputs: 5 7E /& BrFEHLIR S =4 28 IR X = £ B 551, BUAREH H 1=

EETWERE TR, ATIHLHEH “Interpret vector parameters as 1-D” T s 4 1% oh B
ﬁx‘ﬁlo

Samples per frame: ZZ ¥ FHXHESWNHFESEE, ATREY “Frame-based
outputs” TUEPBEH L,

Interpret vector parameters as 1-D: #NRiEP T, N SHREAERS =4 385 H — B
A, ENEH —HFS, ATIRHEY “Frame-based outputs” T3k b B G5,

Output data type: RER%HH HEHEXEIZE, H double F0 single FFHKE

3.3.3 InAlIRRET4RE

BFRE ERAT A - PRMAEF 2B HETIREEE,
RIFFHFDHAEX, WR—IEVEE x BEHN I, BAEMEZERE £ (x)
AR 3-10 RE,

98 P b »




X 2
f)={52°¢ x>0 (% 3-10)
0 x<0

RPN o’ BRAEHADHNBY, MARREL,
B M URFS 7= A R ARR R RS H0R B HE 200 3-11 Ffromo

J

L Source Block Parameters: Rayleigh N... f;

Rayleigh Noise Generator (mask) (link)

Generate Rayleigh distributed noise. The output vector
size of this block is the same as the vector size of
the seed.

Parameters

Initial seed:
47

Sample time:
i

D- Frame—based outputs

Samples per frame:

[1

s a e
It [] Interpret vector parameters as 1-D
Raylei , Bl
yisigh i Output data type: double vj
2

Rayleigh Noise
Generator [ oK “ Sancel ][ Help ]

B 3-11 ImAREEFBRRR ESHOR EE

BAREFEBPEESISEN, TESINETHTEHLEANE,

Sigma: WEHRFEHIRASE, NEFH 3-10 P850,

Initial seed: %R =48 NMEYEFP 7. L HERNENEFFI, HFgS
FAERBBATENEEFSIEE, L6EATHERNEIEFH, 8R4 NBEFTIh
TE. ATHBREFNEL, BIEMF—RBAKT 30 WEE, WRE—EEDTEE
HERBRERTEHYEFS 8, BT RERARNE, SENERFRE—n BH B,
WmABREFEBNRHOE— N n EHE,

Sample time: %t F 3 op GBI AR E,

Frame-based outputs: 57E = HrFEHLER A 7= 4 28 AR X = A 8 H 51, Bl RS E
SEETWERET XM, AR EY “Interpret vector parameters as 1-D” I 4 1% o B
B,

Samples per frame: ZZS¥ERBEBMN BB, XTI HEY “Frame-based
outputs” INiE P FHE R,

Interpret vector parameters as 1-D: 0REF LI, N SEMEYIEE =488 — %
5, BN HFT, AITMEHEY “Frame-based outputs” I ¥ 1% b BY 5 %,

Output data type : FEER%iH A EHERENIEE, H double A single FFHKEY
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3.3.4 SEHRIRATAERS

3.34.1 IhgE5EmE
RHTRFE = A =4 — MRMA R A B HRELIRS S 2,
RFPRFTAHAEX, WR—PEVEE x BARET DO, BLAEMERZEZE f(x)
ATHAR 3-11 RE,
Fx)= %IO(%)"’ %20 (% 3-11)
0 x<0

R KEr ERARER MR AT O HAEN, BER 3-11 P, o ARHTHH
RETASHOBNIETE. m” =m” +mg®, m R mgy HBIAT NI SHTE ST
918, M lo(y) WRE—XTHEIENRRELE, TUKRTA.

— 1 ycost <
10(y)_afne dt (& 312)

3.3.4.2 BEINIAA
KHETURFS ™ 4 B RIR T2 HB ¥R LB 3-12 Friro

Source Block Parameters: Rician Noi... X‘

.~ Rician Noise Generator (mask) (link)

: Generate Rician distributed noise. The output vector
- size of this block is the same as the vector size of
the seed

Parameters

Specification method: |

Rician K-factor:
2

Initial seed:
i
159

. Sample time:
[t

- [] Prame-based outputs

Samples per frame:

I |

r 3
VAL VALY - [ interpret vector parameters as 1-D |
Rician , I i
i . Dutput data tnn:fdouble ;@[
L o NS ST 0 v 08 i =, o S = - -

Rician Noise - ~r
Generator ‘ = ][ gancsl ][ 2L ]

B 3-12 SRETIRFE =4 AR E HS KL EAE

RFRFEFERPESSIBET, TEDIN ZETHTHBANE.
Specification method: RN HSEIEXNEEE, HEWMERTE, B K SHEER
FIERDESHIER

1000 » b »
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Rician K-factor: X9 K BEIRE, K=m"/(20%), m 2 3-11 PHBE. &K
MR HEY “Specification method” & E A K-factor BF B R,

In-phase component (mean), Quadrature component (mean): 385375 F X A EH{EK
E, PARTEINSHIHEOIEm Fmg o KTRH Y “Specification method” &E A
Quadrature components B H %,

Sigma: FREFZERE, BWEIAR 3-11 P80,

Initial seed: 3RETIRF =4 EMBEYVEF 7, LEHAEENEIER FH, KETES
FEREBRTENBREFIER, SEATERNEIEMFN, SRX=EN8EFIH
FE. ATRBRENEE, B F—RBAKRT 30 BR. URE—REPTEH
HiER B E R FESE, RFEEMFRNE, ST FE— n B0 86,
REgE LA BNREDE— M n EOE,

Sample time: %t /F 3] cp GBI MRS 8],

Frame-based outputs: ¥5ERITIRE LB U ~Ewmt F3, BIREHHE
SRETMERE TR, ATMAEH "Interpret vector parameters as 1-D” TR L P
B,

Samples per frame: ZSHAXHESMABFE R AOEE, ATWAEY “Frame-based
outputs” TIEP/FH L

Interpret vector parameters as 1-D: Z0REPHIN, NSRS =4 B[HH — 475,
BN 4 FF, XTMHEEY “Frame-based outputs” TR IFIE P HER,

Output data type : #EHR%H H NEIEXFIGE, B double F0 single FFPAEHY

| 3.4 T

FERBERENEARTZ— ABERAED, KKK ~4NEIERI S HRHIGF
ESREEEARBEES, RAEEAGE, LRFESBIEER AR, EREBR
B 5 RERERAETEFSERGEE. FENERREFNERSSNEKFRE,

HESERANERED, ESTTREHIHZH TR, XETREMRARE, RIEE
EPHETSHUNBRENRS, SETUIRNMESHTORERSE. SRHARLEE
FIRETRLEES. ATXEMMEE LN A,

341 IMEEHRRAEE

MEHaBFEEREEN—HRE, ERANESEEZTFHEN—FMEBEIUEIT
B, NMMSHBRENIDEN 0, AERAABREINRA KN, MM QRS S ERER
NIERRREMAGSHINASHORE, NIMSHToBESERERREASHIREED
3-13 Fi7ro

< 4 4 <101
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_ Function Block Parameters: A¥WGN Channel

AWGN Channel (mask) (1ink)

hdd white Gaussian noise to the input signal. The input and output signals can be
real or complex. This block supports multichannel input and output signals as well
as frame—based processing.

Fhen using either of the variance modes with complex inputs, the variance values
are equally divided among the real and imaginary components of the input signal.
Parameters

Initial seed:

£ P
¥ode: Signal to noise ratio (Eb/No)

Eb/¥o (dB):

10

Fumber of bits per symbol:
i1

Input signal power (wmtts):
1

Symbol period (s):
1

ANGN
Channel E OK ][ Cancel ][ Help ] Apply

B 3-13 I SHaRAFEERE LS HE TR

NMMEHEREGERRTBEEEIMNSET, TAONETHTEENNE,

Initial seed: HMSHT BIRE SERERNVBUTF, FEHVER FEXN N REH
i, HENENNERNEL. AEEERFNTESEMN, EFLRESHE, YBA
EFEAESH, VR FETUEEE, BBPHEN TEXNRIEREN—F,

Mode: NMIMESHBBREFERRPHUERNIRE, HI®EAN Signal to noise ration
( Ep/No ) B, BRIRIBISRILE, / No HESEIRA K, %% FH Signal to noise ration
( E;/No ) B, BIRIRIFFERLLE, /N HESHREDR, EHEBERE=/1SE. 24
EEE, /Ny . BINESIHERFESEHA, %Hi&E A Signal to noise ration ( SNR ) B, R4
EISRIE SNRBTESHRFE R, UNBERERNSE. ERLL SNR RESEL, 48
REA Variance from mask 8, RRRBHEHT SHIRENE, XN HZEH “Variance” 35
E, MEBRATE, Hi&EAH Variance from port B, EREBIMHAN, —PEALS, F
—MRABESHERENTE,

HBMAESAREHRAN, NIMSHTCRESEERPNE, /Ny E,/NoF1SNR =
ERERFENXR, W 3-13. X 3-14 Frxo

E;/ No=Tsym ! Teamp) - SNR (X3-13)
E;/ Ny =Ey / Ny +10log;o(K) (X 3-14)

R 3139, T, RRBAGESHHSEY, Tu, REBASSHBERLE, X 3-14
HE, I NeRRILFHEBESBREERENL, K RESPFHNLHER, NUSiFags
EEERPEESNRFENREREET N, MELRES YD, ESBRENIIRERE

1020 > p »
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EF Ny /2 , AL FEESHERANBAIE S, E; / No F1 SNR Z BIIX R T U ERH R 3-15.
E; I No=0.5Txyn ! Toamp) - SNR (R 3-15)

Eb/No (dB): MM S ORFESERRNAFGSERILE, /Ny, $£414 dB, ATIRHY
“Mode” TRiEZE A Signal to noise ration ( E, / Ny ) BB,

Es/No (dB): MM SH BREFERRNEERILE, /Ny, £UA dB, AIMAE Y
“Mode” HUiERE A Signal to noise ration ( E, / Ny ) BHER,

SNR (dB): fIM ST BRESERRNSERIE SNR , #£U4 dB, AINAHFH “Mode”
INi%E FE A Signal to noise ration ( SNR ) BB,

Number of bits per symbol: I SH BIRFE S ERERES M ZFNEEESE, AR
B “Mode” IiERE A Signal to noise ration ( E, / Ny ) B E R,

Input signal power (watts): IS BREFERRBAGSSHEHNR, ST AR
o ZIMABASE "Mode” % EE Signal to noise ration ( E, / Ng. E,/Ny. SNR ) =
&R THM. HEE A Signal to noise ration ( E, / No. E,/ Ny ) B, RRBAGFSHH
FRIHE, #%£FE A Signal to noise ration ( SNR ) B, RREARBEEES S M FRINE,

Symbol period (s): IIMESH BREFEERSMMARFSNER, 26408, AR
BHESE "Mode” & E7E Signal to noise ration ( E, / No. Es /Ny ) TER TER.

Variance: MM ST BREGERRTENSHORESSNIE, AR BESH
Mode 1% %€ A Variance from mask B4 %,

342 ZRmANBUEE

3421 hEE5RE

HHRURENBERATH—MHELNEENRUEEXE, cABRARE FEmE
BBERENRE, EBRMBERAT, FXHNBWHETELE R EHEHRE S
o, RiXmAEER Z BN XFEXIEENEG T B LIRS, SLYIBS5EEERY
mEX, EMTEARWR 3-16 Fir:

fa=0flc)cos@ (= 3-16)

Hopy BRFFEW R Z BB ZNEE, 0 REFHFBFERESEIHEL > 868
5@%0 Cﬁ%ﬁy fj“jﬁgo

ZEHABLEEERINEFTC S SR BFRUEEHE, HBA M GESBERR
NEES, EXLTRENBEREEBEEREEZNEX,
3422 S¥IiRAA

ZERHABUESERREHESEGTEE 3-14 iR,
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L. Function Block Parameters: Hultipath Rayleigh Fading Ch...

Multipath Rayleigh Fading Channel (mask) (link)
Multipath Rayleigh Fading Channel for complex baseband signals.

The number of paths equals the length of either the 'Delay vector’ or 'Gain
vector’ parameters.

To enable/disable chamnel visualization, double click on the block while the
simulation is running. You can also check the box “Open channel visualization at
start of simulation” to enable the visualization

Parameters

Mazimum Doppler shift (Hz):
L )
Delay vector (s):
[0 2e6]

Gain vector (dB):
[0 -3]

Formalize gain vector to 0 dB overall gain

Initial seed:

273 A i i 2408 VARl G SR s Lol e S B A s
D Open channel visualization at start of simulation
Rayleigh N E] Complex path gains port

Fading [[] channel filter delay port

Multipath Rayleigh ; : :
Fading Channel [ Ok ;[ Cancel H Help ] Apply

B 3-14 ZRHANBAFEERRASHIREE

ZRBABUGERRIBEZISHM, TH/ N ESTHTEHENN B,
Maximum Doppler shift (Hz): ZEEHFIRLEERRNEAZSEHINE, A Hzo
Delay vector (s): ZREHFIRUEEBRRBMAGES SBRERNNE, BLAF,

Gain vector (dB): ZRHFIBUEERRBANES SHENEHE, £UA dB,

Normalize gain vector to 0 dB overall gain: %EE XSG, ZEHHRLEEERRITS
¥ Gain vector ’# I — M RFEANE RO R, FHMERENZEKESEEFNET 0dB,

Initial seed: #REHFIRUEEERNWBLFDF,

Open channel visualization at start of simulation: Z#2¥HFB LS EEHR D BIE TR 1L
T, EEZ, FREFGENESITFRETMLIR,

Complex path gains port: ZEHFABUEEREREHRFERIFE O, ®ES, @
BTBENERBREEG, IR—TMNxM ZRELEW, EPNAEWHESE, M A
AT BRI E

Channel filter delay port: ZEEFBILEERREERELERKEOI, EEE, B
AERDBTFIRES I ENEIR, BERAN, ERA 0, ZEEIEN, ERAXF O,

343 ZREFEEMEEE

AEBHBERAD, WRREXHANER SR Z BFEE —FSMBANUBEERE, X
MESH I DUELIM SR RENRUEE, HAXRRFER Y B R FESNELERE,
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XBZHRRFBREN, ENZENEETURNHSREGRLESERRIS RERFRY
BERHATHE,

ZREMBUCERINEHESHSLRTBRUSEHTHE, HBANTFERM
BANEES. SERMBAEEERRESEREELWE 3-15 Firo

i:n Function Block Parameters: HMultipath Rician Fading Channel }X\

Yultipath Rician Fading Channel (mask) (1ink)
Multipath Rician Fading Channel for complez baseband signals.
The number of paths equals the length of either the 'Delay vector’ or 'Gain vector’

parameters. The first path is treated as the line of sight path unless a K-factor
equal to zero is chosen.

To enable/disable channel visualization, double click on the block while the
simulation is running. You can also check the box “Open channel visualization at
start of simulation” to enable the visualization.

Parameters
Dopplex shift of direct path (Hz):
‘,

X factox:
L |

Maximum diffuse Doppler shift (Hz):
40 ]

Delay vector (s):
e e R — —~ .
o |

Gain vector (dB):
[¥] Normalize gain vector to 0 dB overall gain
Initial seed:

fra . & s - &, ]
Rician L [ Open channel viswalization at start of simulation
Fading [[] complex path gains port

[] channel filter delay port

; Multipath Rician : .
Fading Channel Loox [ conca J[ v | wonir

B 3-15 ZRFMBAEERRELSHRTE

ZREFTRUGEERTEEZISHT, TEH N STHTEENNS,

Doppler shift of direct path (Hz): Z{23KHTIR LIS EHEIR b A IEE 1B K12 B L $50
%, B{IA Hz,

K-factor: ZRFHNBUEEERDHN K BF, ERTNESERRNEESHBE
RESHNREEZENILE, K BFHX, RREERFBERE> EHNEEBRENES
g, 5 KEAFET 0N, RFHABFWE > BAFENESIBRER, ENEMBLESE
B TR AR LS E,

Maximum diffuse Doppler shift (Hz): ZZFRANBILEEER PR ANT S L $HHE
RE, HIAEH,

Delay vector(s): ZREKENRULEEERPENRENEHIEROERE,

Gain vector (dB): ZRFHIRUEEERPE N RAZNREEEIRT,

Initial seed: %12 3RHTR L5 EERNFIELFDF

Open channel visualization at start of simulation: ZR2F¥HNR LS EER D BE TN
B, EEZW, FRFEHESITFRETRNLIE,

< 444105
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Complex path gains port: Z{ZRETRUEERREHBEF R K O, REG, B
BT BENERREER, XE—PNxM ZBEEH, HPN AU, M IS
G e

Channel filter delay port: Z{2RENRILEERREERFLER DT, ®ES, B
KRR P B TFIRIESIRMNTEIR, AN, ERA 0, ZREN, TRATF 0,

ESWAEE

EBERGNHARIRES, BPHEEBEERINEERIEM TR RERE RH
X, MEMNESHBRENERETITE, IRBFEMRISSVWNILE, MATLAB 24t 7
ETMERBTLIXFINEE, AT ERMGHORNBX IR,

351 EHAIREKES

BHNREREREAT-ERENER, BEATERAHESH®HEET, i
ORI, BEKRES,

BHNREESBERAFT - MIARD, ATFRASENHEES, XMESTI
EXESHINRERESS, BHNREEBERRASHISTENE 3-16 Firo

Sink Block Parameters: Discrete-Time Eye Diagram Scope ‘X[

~Discrete~Time Eye Diagram Scope (mask) (link)

The Discrete~Time Eye Diagram Scope displays multiple traces of a modulated signal
to reveal the modulation characteristics such as pulse shaping, as well as channel
distortions of the signal.

- The signal is divided into traces with length, 'Samples per symbol’ * ’Symbols per
trace’ starting by skipping 'Offset’ samples at the beginning.

R = 4
| Plotting Properties | Rendering Properties | Axes Properties Figure Proper i
Samples per symbol:
Offset (samples):

0

Symbols per trace:
|1

Traces displayed:
n

FWew traces per display:
— bt

10

Discrete-Time

Eye Diagram
Scope E

B 3-16 BEAERERKFERR HSH0R TIE

oK 3[ Cancel ||  Eelp | T

HE 3-16 I, BHOBREFERSEREEDXEE U MET, X2 R A BEEE
BRRERENSHRE, AT HERL, MATLAB ¥HIFZE AUk, 25K “Ploting
Properties” . “Rendering Properties” . “Axes Properties” . “Figure Properties” , RATi 4 “Plotting
Properties”, IEER—K/G, BEREEMN T, TEHHIRX UL EEHNTE,
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3.5.1.1 Plotting Properties 255 #{1511% FA

Plotting Properties: FAKIZEREMLH H o ZTAKIAI, WA 3-16 Pix, Hb
BEWNTSE.

Samples per symbol : ®EF NS I HAEL, A0 “Symbols per trace” Ik EREFE
GOEiREE2 s

Offset (samples): FIALFIREZ N IZZBHOBESN N, Z—EE2/NF
“Samples per symbol” &1 “Symbols per trace” 18I IE A EE,

Symbols per trace: X FE—MRAGES, B AR E /R S8R IR 0T U [E B 22 51 2 4% dh
%, BEHMERA—1E, ENENE LEE—ENNERE, AIAXREESE LM
HEREHA.

Traces displayed: ®EER P BIRAZHEE, Nz —EEE,

New traces per display: AR RBEEFLFNENEE, ZIMNELE “Traces
displayed” /NEIIEEEL,

3.5.1.2 Rendering Properties 255 #1515 ff
“Rendering Properties” K& ELE B M, REZI/G, BB 3-17 S HI%
EHE,

717?iomtw\”n’1; l;;oﬁ'e{triﬁes';; Rendering Properties : Azes Properties H_;ﬁ;ue Prop;{ »

Markers:

|

Line strle:

Line color:
b

Duplicate points at trace boundary
Color fading

High quality rendering

Show grid

[€ 3-17 “Rendering Properties” S5 EHE

B 3-17 55, FREETELISH.
Markers: % FE0REE 5N S B0 S840 o AMBIRM T BRAR, WLRERT
% v B, MES MBS EER— NS, BE% 33 Fiw.

% 3-3 S Marker BIXT N X &

Marker W R TN
Plus SN E LB RS t + -+
Circle SRS LEF—TEE |8 © ©
Asterisk MRS LRF—IES | ¥ * *
Point SMIESE BRI S . + =
Cross S MBS LR R —TXS

4 4 4 €107
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Line style: XEREPHLE, AERPIFEH T ORLR, 0% 3-4 FioR,

F 3-4 HREFLELE
Line style i K

Solid

Dashed S S S Sy

Dotted 00000 accsms css s s cun e i s s e e S

Dash-dot — i T T G e S el B

Line color: R ERE P L E MBI E, AERPHIBH T EFRHEEHE, W0k 3-5 FiF,
# 3-5 MREIhZEEE

Color RGB & B &
Black (0,0,0) RE
Blue (0,0,255) K
Red (255,0,0) AN =)
Green (0,255,0) ®e
Dark purple (192,0,192) BEE

Duplicate points at trace boundary: AR EE S ABEE, ®HESNESEKENINE
HR—PMEENBES, TUEHEE S,

Color fading: BEHEEIRIE, BTG, BEDPELE N SNEHEREREHEN
(8] B HE RS T2 AR 55 o

High quality rendering: S/RBLEERE, HES, HELTEEER@EIT LMRELS
SRENRE, ENESREOEENZTERERE, wRiEE, EHNEREREERR
BIERE LB RERIKNRE,

Show grid: M8 B RERE, EEE, EREDERMIEL,

3.5.1.3 Axes Properties 25 {15711} Bf

“Axes Properties” FAKIZEIRE P HLIRMEBM. EEZTE, BROE 3-18 Fixl
SRS EE,

; ‘l;lﬁor(ti‘h:ixaﬁeﬂi‘e‘;i‘ Kendering Propeztie»;”}é hzes Properties : Figure Proper ° ;g%

Y azis minimum:
|-3.15

Y axis maximum:
13. 15 |

In~phase Y-axis label:

{In-phase Amplitude

Quadrature Y-azis label:

LQuadrature Amplitude

-

& 3-18 “Axes Properties” S¥% EAE

1080 b b »
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BHE 3-18 oA, ZREETA/LNSEH.

Y-axis minimum: RENLFR ( MRAESEE ) N&/IVE,

Y-axis maximum: RENLER ( BIMAESRE ) MR KAE,

In-phase Y-axis label: ®EEE R =5 [ XBHAE SN AH)LIRAFRE,
Quadrature Y-axis label: RERE B RE5 Q X EEHMNESX N YL ERIIFRE,

3.5.1.4 Figure Properties 25 #1515 Bf

“Figure Properties” AKX IREREEM, EEZIE, EFUE 3-19 FrMNSEE
EHE,

e ST SR

- ST ——— ——— - —— e PR R
ting Properties | Rendering Properties || A=mes Properties | Figure Properties i| 4

Open scope at start of simulation
Erye diagram to display: jIn—phase and Quadrature v

D Trace number

Scope position:

{:et(o,' defaultfigureposition’); ]

Title: L ECENT
%Ere Diagram ’ }

[ 3-19 "Figure Properties” SH#% EAE

HE 3-19 4, ZRNEETE/LNSH.

Open scope at start of simulation: KIUAEIEE, EE/5, BEGEFEFIENNES
H;IT, N, BPEENHERRETESZ EAEE T,

Eye diagram to display: #HERE T B RO D XEABMAGE S, HiEF In-phase and
Quadrature 8, EBf B REESFEES,; ik In-phase Only B, A BRLEE,

Trace number: % EEEHRE S B REMEALHINTNRE,

Scope position : 1% T BR B #L & , ‘&2 H[left bottom width height] 79 7T 4B A8 64 151 8 .
left 0 bottom 73R NEBEZE T MAHMLIRABEALER, 200,0)0RREBEMNEZTH, width
0 height 7 AR RIBE KT EFNSE,

Title: 1% 7E BR B HIFRA,

3.5.2 EEEWNNY

B2 B B A SRR S BB (8] A BB MY, i85 A SRR 15 S s MRS i X
HESH T, ZEEEMUMERERERES, HERBAANSSLHEHE, BE
BRMUERIAE— M WARD, AASSUAANERS, EEEWNER R ES KIS
REHEINE 3-20 Ffioro

HE 3-20 TR, EEEUNSEEEEPXBEOMNER, XERAEEREEG
EHBERE, AT HERN, MATLAB $HF% R0, 4314 “Plotting Properties” .

4 4 4 €109
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“Rendering Properties” . “Axes Properties” . “Figure Properties”, BXIAIIA “Plotting
Properties”, IEEFE—K/G, SEIREEMN T, TEHBIRIX U EME L KN,

(%]

L] Sink Block Parameters: Discrete-Time Scatter Plot Scope

Discrete-Time Scatter Plot Scope (mask) (link)

The Discrete~Time Scatter Plot Scope is used to display a modulated signal
constellation in its signal space by plotting the In-phase component versus the
Quadrature component.

Use with ’Samples per Symbol’ set to 1 to view signals after detection or for
signals without oversampling. For oversampled signals, the input is decimated by
‘ Samples per symbol’ skipping “Offset’ initial samples.

mel“es | Rendering P"x.operues § Axes Properlies‘ Mi“iguxe P;o‘n“e’r »
Samples per symbol:
- i iininle pititoe
Offset (samples)

o -
Points displayed
40 ,'

¥ew points per display:
[10

Discrete-Time

Scastzeo;:mt l OK _J[ Cancel 1[ Help q Apply

B3-20 EEEYNCERSR ESHR TE

3.5.2.1 Plotting Properties 25 #1535 BR

“Plotting Properties” FAXIREBREEMGH R ZTABRIATL, WE 3-20 ik, &
P EESWTSH

Samples per symbol: 1% E EEEPENFSHNMFESLEE,

Offset (samples): FFi&64%:%| 2 FERZ AN ZRZBNHEE S N, ZH—TE2/)F
“Samples per symbol” I JE 1 B £,

Points displayed: 2 BB (ER S B ReI 58

New points per display: & EZEEVMUAER P EAEEEHRRENSHE,

3.5.2.2 Rendering Properties 25 #1715 Bf
“Rendering Properties” FSKIRE LB M, EEZIE, BB 3-21 RIS EE,

Plotting Properties Rendering Properties | Azes Pxonu(iesw“ Fvi";uxe Pxopez >
|

Markers:

[ I

Line color:
[b
Color fading

High quality rendering
Show grid

& 3-21 “Rendering Properties” Z#1% EHE
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HE 3-21 9740, ZWEE TA/LNSE

Markers: ®EEZERTEMESNEH AR, Bk 3-3,

Line color: WEREATLEFH B, FFk 3-5,

Color fading: BB TEIRIE, AEGE, EERIERLT LNSNHEREREHE
Bt (8] B9 A% T B A58 o

High quality rendering: SR EBLERIRE, XEE, B ECMBELH SHRELN
XA, i EEEMAETRERE, OREE, B FHBREREHET RERMRK
MR RERE,

Show grid: W& R REXE, EEG, EEEED R RWIEL,

3.5.2.3 Axes Properties 25 #1515 Bf
“Axes Properties” FKIRTE 2 EEPHLIRHE M, EEZIE, BB 3-22 Fir
S EOE EHE,

| Plotting Properties | Rendering Properties ‘5,..,?‘...‘..?.,5....3.‘.'?,.’15f,ffff ‘‘‘‘‘ >L Fuure Propex L
- sxls mlmmum

[-3.3

X-axis maximum:

‘3 315

Y azxis mlmmum

—3 3

‘I axls maxmum

53 315

Ix\-phase x—ans label
EIn-phase Amplltude

Quadrature Y-axzis label:
i‘Q\mdrature Amplitude

& 3-22  “Axes Properties” ZH0& EAE

HE 3-22 T4, ZWEETE/LMEE

X-axis minimum: 1% E £ A& B W (S A8 A4 FR 9 R /) VB
X-axis maximum: 5 3E £ B XM (U AL FR 8 B KB
Y-axis minimum: 1% 3E £ B B WM U\ AR B /B
Y-axis maximum: % <E & K B XML AL FR 8 B K1E.
In-phase X-axis label: 1% E =& B RELIRAIIFREE,
Quadrature Y-axis label: ®E =& B RNLIRHFRE,

3.5.2.4 Figure Properties 25 #1715 Af
“Figure Properties” AKX TEHREEM, ®EZIE, BrWE 3-23 FrrflSHR
EHE,

<« 4 4 41N
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se— i . i < - st .
ting Properties = RKendering Properties | Azes Properties | Figure Prop
Sl Py gl bt misticnisnrrm i

E Open scope at start of simulation
D Point number i
2 Scope position: |
T

| Title:

(;Scattex Flot

3-23  “Figure Properties” Z¥1& EHE

HE 3-23 9740, ZHMBETE/LNSH

Open scope at start of simulation: AUIARIENE, EEG, BEEGAEHEFILNEE
BT, &0, BPEENHEREENERS G488 5.

Point number: R EEEEEERPERYTSNREES,

Scope position: REZEEKNE, E =2 H[left bottom width height] 79/ 7T & LA & 1)
B left A bottom 73 A FR R 2 E 2 F £ N L ARFIE AR, 100,00 R REERNMETH,
width 0 height 7 5IFR <2 EERMNEZNSE,

Title: R E 2 B MR,

353 ERESHTMNRE

BHE SR SRR TLURBH AN E S SBHZESONDE, HubEnE
AFRBARESH I XBNE, YLRRRAERESH Q XK/ B, BHSSHBNN
8 E IR R H SRR FAE W0 3-24 Frormo

|

E3

L j_ Sink Block Parameters: Discrete—Time Signal T...

Discrete-Time Signal Trajectory Scope (mask) (1link)

The Discrete-Time Signal Trajectory Scope is used to display a
modulated signal constellation in its signal space by plotting the
In-phase component versus the Quadrature component.

Plotting Properties | Rendering Properties | Azes Properties ) <

Samples per symbol:

Symbols displayed:
40

New symbols per display:
10 |

Discrete-Time
Signal Trajectony : i ’
Scope Lo [ gencar J[ me» ] som1r

B 3-24 BEESHEUNRERRE HSHKILEE

120 » b b
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BE 3-24 T, BEIESHTFMNIEESEIETHED XG4 00 L, X FAEE
ESHEEBTERENSEES, A7 HERLRN, MATLAB BHRBZE Mm%, 250K
“Plotting Properties” . “Rendering Properties” . “Axes Properties”. “Figure Properties”, BRiA
L7 “Plotting Properties” . ¥ER—X/5, S¥IGTEHEMN T/, T 5 5 AX U K e
BHNA,

3.5.3.1 Plotting Properties 3¢ {171} Bf

“Plotting Properties” IR iREBEESHITENLH o LT HEIAT, 0E 3-24
Frire HbBEWMTSE.

Samples per symbol: REBHESHTER I E M FESNMESKE,

Symbols displayed: %E B HE SHEE D B RHUFTSHE,

New symbols per display: REBHE SN BEGSABEESTHETHSHE,

35.3.2 HitESHIAiLA
"Rendering Properties”. “Axes Properties”. “Figure Properties” = T SRS B2 R
B P X =81 BHEE, X B REER,

354 RpEXKitEEE

IRESHIT E BRI F M R SHR RO F RS RIMAKGE, BB RS tEE,
RIFLLB M RiTEIRLE,

RAZMER, BaMEHEIRER, BT NEBEFSR, YHAZSE —;
AR, WEITHEREEREER, T, FITBINERRE RS XK, REKRT
HRBRRAEBAMINESHENXER, MAREKBLEREIMAN, A E T E 84S
REESHOLERELE 3-25 FiRo

RIRUEBERDEETSH, TESINEHEENE,

Receive delay: 32U im0 7818 FE T7

EBERFD, BIURBENIZRENESHTRA. MOSMEY, XEEFFE O RE
S —E R, EREIARLFITHRBURNESWE T AL BNEE, BT RN
XFPBTIE, IREGEKITH B RIRBE I R L 03 N BRI R E TN A KR, KSR F
TR B R S & D BRI A KRB A

Computation delay: HHENIERET, EHEIIRD, GNESZBYIANETEA
B, X UBEATNRE,

Computation mode: ITHERALL, RIOKIH EREHRE=FMITEER, S50+
R MINER . KOER, Hep it BARRR K% iR A0 U 0 FR A 3 A SR 5853t
EREENT, ERARBRATLIE E XS E OB A KR H T80T, FRLHN A A ST BB HIT
“Selected samples from frame” &, FHHOER T, BRRSFIE—MEARKDO Sel, 27
im0 WB A S B RN A GitiR R,

Selected samples from frame: #ILIZET, ASHEFREWEH A BIREES T,

444 4113
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AIAAFYH “Computation mode” I IE A samples from mask B B,

Output data: &EEHIEH L A, H Workspace 0 Port FF$ 5=, Workspace BV 4t
TR B TEX , Port BHS ST 3R M s O hHiH .

Variable name: 5B THRFSHITEFEN TEXBTENEBFR, AR FEA “Output
data” &€ /9 Workspace B 5 %,

Reset port: x0T, EELTUS, BHRER—PMEARKD Rst, ¥XMSSHX
B, BMRWEL, FOHEEIREN 0.

Lm, Sink Block Parameters: Error Rate Calculation

Error Rate Calculation (mask) (link)

Compute the error rate of the received data by comparing it to a delayed version of
the transmitted data. The block output is a three—element vector consisting of the
erroy rate, followed by the number of errors detected and the total number of
symbols compared. This vector can be sent to either the workspace or an output
port.

The delars are specified in number of samples, regardless of whether the input is a
scalar or a vector. The imputs to the Tz’ and 'Rz’ ports must be sample-based
scalars or frame~based column vectors.

The ’Stop simulation’ option stops the simulation upon detecting a target number of
errors or a maximum number of symbols, whichever comes first.

Parameters
Keceive delar:

a

Computation delay:
| 0

Computation mode: [Entirve frame

v
Output data: :Workspace v
Variable name:
|ErrorVec ]
Tx L ;
Error Ra.te [Flrsest wiot
RxCaIculatlon D Stop simulation
Error Rate
Calculation ‘ oK }[ Gencel [ EHeln | awnir

& 3-25 IREEITHEFERR HSHIRTEE

Stop simulation: {FRE{Z T, EEAI/GE, WRERKME TS B OEIR, SEHE
HILEBOREOAE T IR, MEE{FEIETRE,

Target number of errors: $&1R[1RIL, AT REFEELZAFHIREROERAD
o KIMAHBHAE “Stop simulation” EEEH R,

Maximum number of symbols: LEEITRRTI, AT &EHEE L ZF A FEERAR ALK
FENEA N ATIREAE “Stop simulation” EEFHK,

AENBERFEPH=KRED. ER. EEHNEBEEHMET REHNB. EAX Simulink
th ZIHAER D AT DIRE AR R S IR, EFIN, BWRIBLE, DIDR
$SENR, WE Simulink @55 E A&,
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ERRBERETLEEANLFANEIRD, SREHNENSS, ERERES
55, AREXSRHTHRIDFNBRIE, SRRAUEBEBLUNITEE—EESHAI—
MIFES, IBESHESAE—EREB RN IR, ZFERMHEMSBERDH
EERETRENES,

FEREWNNT, NHNERRLAEREFLMEEENS,

| 4.1 R

ERRENIRABUBESERL, E—RENTROREEL N EHENMBMAES
MEITOEIELE, 7 Simulink o, 47T A BHL. o BHOD. EHRILFELELE
ETHER, XEDH#HTNA,

411 ARIRLG

BINESHELERMN AN, HYBHNES98L, HIEHITEASSHWIES
BEFEE S EMET M EMXE, BRMFEX N0, BLRENHHIREE AT,
Rt KFRERPASKAFENIEN. LRERANRRIENIBUN I EL A BES p
BES, XEXA p FEHT B, RENEHSENRA A BEENT B, XERN%E
B A BERBRE,

WMRBMABESHx, BHESAHy, WARERHZR 4-1,
A1 ot o<ixicy
l+logA A
Y\ vd+logAl x1 V) v | R ]
(+logla sgn(x) —<xIKV
l1+log A A

X, AN ABERSY, BREXRFNAENH 876, VABRAESHIEE, log hE
AXEL sgn RECEBMAAIEN, B 1, SWARNGE, &H O,

BRRABMAHLTRS . WREAAGE, NEEPHE— NI EIGWBIELTE

A BERRILER R K SHOLTEEWE 4-1 Firo

A BEBRILERDEEHNSE

Avalue: ATEEERESE A H{E,



MATLAB/Simulink (s xymes SrascpiE

Peak signal magnitude: F3T¥5EREMI N5 S MIEHE V,

[:q Function Block Parameters: A-Law Compressor i;(—i

#-Law Compressor (mask] (1link)

Compress the input zignal using A-law compression.

The input can have any shape or frame status. This block processes
each vector element independently.

Parameters

A value:

Peak signal magnitude:
11

o 3
i A-Law
b
Compressor
- -

A-Law

Comprassor L 1) 4 ” Cancel ][ Help ] Apply

B 4-1 A BERBEERE HSHEOREAE
41.2 u?iéﬁﬁ%

A BEBRELEN, EEBRLIURBAESHx, GHEE Ry, W pBE
T2 4-2,
V_Vlog(1+,u|xI/V)
C log(l+p)
R, u A BERSE, VABAESSNIEE, log HEANEL sgn RELBMAAN
ER, W1, S@AHRKN, BH o,
BROBMAF LIRS, WRMAANGDE, WEEPHE—NIERSHBEIRNIE,
L EERRLERRESHREENE 4-2 Frro

sgn(x) (=X 4-2)

=] Function Block Parameters: Nu-Law Compressor [X|

¥u-Law Compressor (mask) (link)

Compress the input signal using mu-law compression.

The input can have any shape or frame status. This block processes
each vector element- independently.

Parameters

mu value:

. Peak signal magni tude:

Mu-Law {1 J

Compressor

Mu-Law -
Compressor L 1)1 “ Cancel ” Help ] Apply

B 42 pBERROERREHSHRTAE

16 p » b »
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nEREBRLERDEEE IS
mu value: FTIEE u BERBSE 1 O1E,
Peak signal magnitude: FTI5EREMAGSHIEE vV, LEHHESSNIEE,

413 EHURE

ENRIEXIRAGERD, ©H— N HE SRR RIS B MRS S > [F8 A/ %
Ro £ MATLAB 1, Z/RILBIRIELHINZ > AINFEHASETEHEES, Sk,
AREBHR T I RBREEFNETE R S S WE HEkNE a5,

ENRIERNBAN ZHFESSHTENRE, B HEOEER, BANES
TSR, RABIMEXNTEOE. WRBAESHhm@), BHES R0, B4l
BRI B% t d(1) XS SN LNBAE S m@) BX, MASH—NZNEE d )T
X, W= 4-3 firo

{a’(t(,):(m(to)+1)mod2 (2 43)

d(ty) =(d(ty-1)+m(ty)+1)mod?2

B 1SS y BURTF S RTBS %I DUR 4 818 %) = ATFT A M A 52 69 50A.
E D RERR T RS HOR EIELWE 4-3 Fimo

Function Block Parameters: Differential Encoder

Differential Encoder (mask) (link)
Differentially encode the input dats.

The output of this block is the logical difference between the present input to
this block and the previons output of this block.

The input can be either a scalar, a vector, or a frame-based matriz.

Parameters

r 5
: . itial ition:
Differential E“ Al gl . : & s S
b
Decoder — " " ; — ST P
b 2

Differential
Decoder l o) 4 i[ Cancel ][ Help ] Apply

Bl 4-3 ENRIDERE HSKOL T

EZNFRLERPEE—INSE
Initial condition: AFIEEESHS = EHEMR,

414 BHIREE

BURBEABIFERBLEIRBUANG S, CRBELORUBLDALEHAESS

RENHFES, HEBHEHIET. BUET. REESSHBLYFIRE,
EROBAESTURITE. ROBEREN. BROBABHESKEHER,
BURIDRIR T SR EHEWE 4-4 FrRo

< 4 4 4117
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EN Function Block Parameters: Quantizing Encoder

guantizing Encoder (mask) (1ink)
Quantize the input signal using a partition and a codebook.
The input signal is quantized according to the Quantization partition vector and

encoded according to the Quantization codebook vector. The input signal to be
quantized can be either a scalar, a vector, or a matrixz.

The first output is the index from the Quantization codebook wector. The second
output is the quantized signal. The values for the quantized signal are taken from
the Quantization codebook vector.

Parameters

Quantization partition:

kof ol e - b s e — i i S e SN e S S SIS BRI Rt TR SRS SR S -
- [-.825 -.5 0 .5 .825] |
u Quantizing s & I s
Encoder guu s Index output data trpe: [doudle o bl

b )

Quantizing
Encoder [ ox J[gemca ][ Eet» | iwor

B 4-4 BURBLERRHSHERTEE

BURILERPEEBNSE
Quantization partition: FAFISERKXE, A—TMKEAnWEE (n ABTE ), 1%
BESBEETKIZRBAFHS . WRRZSEA p, BARRNEL y SRA x ZEHX
AT
0 x<p)
y=<m pm)<x< pim+1)
n pn)<x

Quantization codebook: FTRELXEHNEE, 2— T KEHN n+l HEE,

SHBE 4.1 DAV ZFKEIG A, Simulink 24 7 X A FLERR,

421 AEFE

A BEIERERRER A EERRLERERNE S, TOIRE A EERERD
BRIEFAER, A ERNEROBTREE A REARLERBTRENR R, 0]
44 Fiwo

W 0<|y|<1 lv y
+
x= y o8 (= 44)
exp(l yl(1+1logA)/V —1)—sgn(y) ddyikv
A l1+logA

A BIFRRR K HSEOR EEWNE 4-5 Piiro

180 b b b



A-Law Ezpander (mask) (link)

Ezpand the signal using inverse A-law compression.

The input can have any shape or frame status. This block processes
each vector element independently.

Parameters

A value:

7 e

Peak signal magnitude:

1

A-Law X
Expander

A-Law
Expander [ OK 1[ Cancel ” Help j Apply

Bl4-5 ABRFMRREHESEKIZTE
A BFERR P BEH NS
Avalue: BTFIHEEERESE A NE,
Peak signal magnitude: MTI5ERBMAESHIEE v, BN EHHESHIEE,

422 p{EFS

p EFNERARKER | EEBRILERERNES, THITRS u REHHLE
RIEGFHER, p BIFORROBERME | EERROEBHRIBTREOR AL, W0 4-5
P Ro

(el_\-llog(l+,u)/v -l)sgn(y) ( _‘_EQ 4-5 )

p EFALESR R RSO EAE R 4-6 i

" Function Block Parameters: Hu-Law Expander

Yu-Law Ezpander (mask) (link)

Ezpand the signal using inverse mu-law compression.

The input can have any shape or frame status. This block processes
each vector element independently.

Parameters

mu value:

Peak signal magnitude:
11

M u-Law
Expander

M u-Law

Expander E oK ]LQ“‘“T”_ Ee“’j dpply

Bl4-6 pEFEEREESHIRTAE

4 4 4 4 119
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L EBERBRLERPBERNSE
mu value: BFIEE n BERSE 1 HE.
Peak signal magnitude: AT EREBMAESHNIEE V, hEhHESHNIEE,

423 EDFE

ENFEERNBAGSSHTENENL, BROMANB LA ZHEIES, BAAE
H = [B] ) X RFOZE S REDIRIR K P& KRB o
ENFRERIR R SR EENE 4-7 Fimo

‘,m Function Block Parameters: Differential Decoder

Differential Decoder (mask) (1ink)

Differentially decode the input data.

The output of this block is the logical difference between the present input to
this block and the previous input of this block.

The input can be either a scalar, & vector, or a frame~based matrix.

> 2 Parameters
Differential Initial condition:
L reRnons R R R S
Decoder L e ——— = e
> 2
Differential
Decoder t & “ gncel | Ee» | i

47 ZEHFMEREHSHETE
ENFINERDEE—NSE
Initial condition: FHFIEEESH Sz EIMER,

424 BiFD

B FNERBATAELESPREHELR, EHTHNRBIRLERNTITR, &
BROMAGSREXNKXES, TURIRE. ROENER., WRBAAGE, ALEE
ME— DB E S BN E, EXFERERIHEARTLESNKERR,

BFNEREESHILEEWE 4-8 Firo

i Function Block Parameters: Quantizing Decoderl

Quantizing Decoder (nask) (link)
Decode the quantizer encoded index using a codebook.

The input signal is the index from the Quantization codebock vector. The imput
signal to be quantized can be either a scalar, a vector, or & matriz.

The output signal is the quantized signal. The values for the quantized signal are
taken from the Quantization codebook vector.

Parameters

Quantizetion codebook:
~ 825 - 50, .5 475

Quantizin e A |
i Decoder&(uj i Quantized cutput data tnt:}double ']
Quantizing
Decoder Lo Josca J[ s ] ww

& 4-8 BUIREERRESHOREE

1200 > b »
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BUFNERTEE -1
Quantization codebook: 7~ — I f1 BE A\ Pt R o ) So i &

| 4.3 e
AEBENBTERRFOFLHOLIR, LHBLHS, TUT R MATLAB thigfitay it

AL/ FIOARIR . A BRED/FIOARIR .y BRRIDAFIOREER | 2 5 AL R0 B L R L/
FIERNTIEE. SEM, HEBESRRILAFONREBRSS,

< 4 4 €121



29 % BHSHA

EMERBHOBENRP, TEARECHEFENNELEH, WREERH— M
REBEBHFLEZIINGES, RBEFARZLEFRREGAESHEERRES, Ik
TN, MARIPHOPILRE, SERERFERSOERIRIER A ZX 5B
MES.

BHERBRLBERGT THEENKT, SENTRNGEERREERENRAGSH
BARTNE R IRSBE RGP HMER AR, FHBBRAZRRBEESHRE T
SRR AR T B, TAMEXE T BIRERS . MR FF AR
HILH, MBHMBERNHECERT. BEHANRTHE. BTERSESMEXT,
BHPENERERE, MAXRESs, —RAZFHAREETHER.

WIE LN DK, AESABAIS, FANMBRAAT BBFL T EHRIRE,
F—HHXBERERSG . HERIBHIFOE LRSS/ B EOFEDR .

R AR

MATLAB $#2#t 7 £ MEAIF G BRNERR, TH23IEFBN A,

5.1.1 DSB AM iEHIf#E

5.1.1.1 DSB AM A%l

DSB AM B ##E R W A E S #HTAHRE RS, BHABHERINBEIES. B
A HESHEETRENLEIREE S,

g, WREMA—NNERE u@), WEHA: @) +k)cosrfr+6) o HP kA
“Input signal offset” S%1, f. A "Carrier frequency” Z%{, 64 “Initial phase” ¥, B
BiIRE k ARAGEE u) EB I R/IVMENETE,

HEREHENT, “Carier frequency” SHIMELMAGSHESMESRS, RIE
Nyquist KRR, BB XA ENRELIAKT “Carrer frequency” SEIHIHERE,

DSB AM A% R & R SR ETAAE 5-1 Firo

DSB AM A#I#ER+ B& T m/LNSEm.

Input signal offset: REMEET k, NZATETRAGSH/IMENLENE,

Carrier frequency (Hz): & E HEIME,

Initial phase (rad): 1% EH K ¥ 264841,



-

DSB A
Modulator
Passband

5.1.1.2 DSBAM f#if

Function Block Parameters: DSB AN Nodulator P... X

DSE AM Modulator Passband (mask) (link)

Modulate the input signal using the double-sideband amplitude
modulation method. The input signal must be a sample-based scalar.
The output is a 1-D sample-based scalar.

Parameters

Input signal offset:
Carrier frequency (Hz):
300

Initial phase (rad):
0

[ oK ” Cancel |[  Help I

AHSHEE

&l 5-1 DSB AM WK% S H0E E T

DSB AM fREREIR X AT IR E A HNESHTRIB. HASE LB SR TNIBE =
S, B ANGHESHARTFRENIEIGEEE,
HEMIBIIE P, DSB AM BIAEREHR TEBE LR, EBEB YT, “Carrier

frequency” ZEIMELLRMNES &K

B 1B B EA KT “Carrier frequency” S IRHI 12,
DSB AM fRIARIR & KSR EHEWE 5-2 P,

DSB AM
Demodulator
Passband

Function Block Parameters: DSB AN Demodulator... X‘
DSB AX Demodulatoy Passband (mask) (link)

Demodulate a double-sideband amplitude modulated signal. The input
signal must be a sample-based scalar. The output is s 1-D sample—
based scalar.

Parameters
Input signal offset:

| Carrier frequency (Hz):

1300

Initial phase (rad):

o . B |
. Lowpass filter design method: {Butterworth o ~
Filter ordex:
4 |
i o
Cutoff frequencr (Hz): |
' [a00 i

ly ) ¢ ” Cancel ]{ gcl»j Apply

[ 5-2 DSB AM AR R S K18 EAE

DSB AM FRBIRIREE T @ /LM SHI.
Input signal offset: RERMESHE, BRPNFERBESHEREINMIBE,

4 <

SHMESRE, RIE Nyquist RIFERIL, E D RE

4 4123
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M5 5 5t EdE

Carrier frequency (Hz): R EFFIE S MFIEINEK,

Initial phase (rad): 1% E & SYH& AV 2648 Lo

Lowpass filter design method : J&K 28 89/~ 4 777%, B1¥E Butterworth. Chebyshev type I.
Chebyshev type I1.. Elliptic %,

Filter order: 1% “Lowpass filter design method” I #4558 3% B 420

Cutoff frequency (Hz): ®iE “Lowpass filter design method” T #1518 % K 58 (O &L 1L 47
&,

Passband ripple (dB): & EBHLR, ABHPHOE-ERK, REH “Lowpass filter
design method” 1% E 79 Chebyshev type I 0 Elliptic J8 /K280, RIMBR,

Stopband ripple (dB): &EATERR, AR P NE-IERR, RHYH “Lowpass filter
design method” £ XE 4 Chebyshev type IT 0 Elliptic 7&K 288, XIB K,

5.1.2 SSB AM EHIEE

5.1.2.1 SSBAM i@l

SSB AM AR IR A F /R BRI BT R D EIRERFH . Mt ABHEHR OB
5. AN NI AR FRENIEIREES,

BiRth, WRBN— DI ERE w@), MWEEHR: w@)cos( fct+0)¢u(At)sin(fct+0)o

Hh f, 4 “Carrier frequency” %1, 6 A “Initial phase” S%{, u(At) %ﬁ?ﬁ?]\%%ﬂ’j u(t)
NHRAFER, PSRRI LELEH, NSKRRTBLE,
EBEERT, "Carrier frequency” SHIMELLBMACESHNESHEXSRE, RIE
Nyquist RAFIRR, AR E b KA (8] 9B AN KTF " Carrier frequency” ZEIMA T,
SSB AM IR & HS ¥R E WA 5-3 Fiiro

Lo] Function Block Parameters: SSB AN Nodulator P... |

S5B AX Modulator Passband (mask) (link)

¥odulate the input signal using the single~sideband amplitude
modulation method with Hilbert transform filter. The input signal
must be a sample~based scalar. The output is a 1-D sample-based
scalar.

Parameters

Carrier frequency (Hz):

@ 1
Initial phase (rad):

o |

Sideband to modulate:|Upper v

Hilbert transform filter order (must be even):
[100 |

SSB AM
Modulator .

FPassband i §K i[ Cancel ][ 3&19 ] : Apply

& 5-3 SSB AM A#IHERZ SR EM

12240 b P »



SSB AM BHIEREE FTE/L NS
Carrier frequency (Hz): & EH KK,

Initial phase (rad): EIEHI{E S MHERAME G
Sideband to modulate: %% A 1% EI B upper F1 lower BFP, 754 L ihHE A0

TR

EOE

AR SEE

Hilbert Transform filter order: 1% % RIB4F4 18 FIR R HNKE,

5.1.2.2 SSBAM ##if

SSB AM fRIBEIRN BN IR ARSI SHITRIA, WAABERRNEEIES, &
ANF& I AR T REFENSIEAREE S,
SSB AM fBEIR R HSEIS EENE 5-4 Pro

S5B AM
Demaodulator
Passband

SSE AM Demodulator Passband (mask) (link)

Demodulate & single~sideband amplitude modulated signal. The input
. signal must be a sample~based scalar. The output is a 1-D sample—
based scalar.

Parameters -

Carrier freguency (Hz):
m

Initial phase (rad):

0

Filter order:

e —
Cutoff frequency (Hz):
i.,s — J

[ oK §[ Cancel ][ Help ] Apply

Function Block Parameters: SSB AN Demodulator... {?1

Lowpass filter design method: Butterworth b |

Bl 5-4 SSB AM fRIAEIR R SHOR TAE

SSB AM fRBIER B & T E /L NS

Carrier frequency (Hz): SSB AM iR hifHI{E S HFIRIMEK,

Initial phase (rad): EEFIESHHEAAMEO

Lowpass filter design method : &K 28 8974 7%, 145 Butterworth. Chebyshev type I.
Chebyshev type II. Elliptic %,

Filter order: % E “Lowpass filter design method” Ich i i &% 2 i % 5% 52 64 8

B #o

Cutoff frequency (Hz): & “Lowpass filter design method” I 8% 51538 Ji& K 22 4 &},

L3R,

Passband ripple (dB): REBHEAK, ABHPHE-EER, 2HEYH “Lowpass filter
design method” #EXE 4 Chebyshev type I # Elliptic &K 280, AIMH,
Stopband ripple (dB): ®EPHTRIK, APEH P HIE-IEFRIR, REY “Lowpass filter
design method” 3%7E 4 Chebyshev type IT #0 Elliptic J&i& 380, AFER,

“« 4 4 4125
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5.1.3 DSBSC AM AV

5.1.3.1 DSBSC AM i@l

DSBSC AM B#IER#HITIIA T —HBOEBE RS, BHESABERNEEIE
S WMANRBEHHIARTRENIHIREESS,

BRt, WRBMA— NI ERE u), WHHA: u(t)cos(fr+6) . Hh f. A “Carrier
frequency” %%, 64 ‘“Initial phase” Z%,

HEREBRT, "Carier frequency” SHABILLMAGSHNESHESREE, BIE
Nyquist REFE R, B ch XA B QB EATNAKT “Carrier frequency” SEIMHIFREL

DSBSC AM A $I#RR & RS Hg EEWE 5-5 Firr,

t' Function Block Parameters: DSBSC AN Nodulator... !xl
DSBSC 4X Modulator Passband (mask) (link)

¥odulate the input signal using the double-sideband suppressed
carrier amplitude modulation method. The input signal must be a
' sample~based scalar. The output is a 1-D sample-based scalar.

Parameters

Carrier frequency (Hz):

/\—mm Initial phase (rad):
DSBSC AM B [o o o |
| S _— 1
; DSBSC AM :
h;::subl::odr [ OK ” Qanceﬁ{ _ﬂelnj Apply

& 5-5 DSBSC AM #I#EER B E 5 K8 TIE

DSBSC AM I FI#&REBE T E A N SHII.

Carrier frequency (Hz): &EHEHE,

Initial phase (rad): & E¥IEB AL H KR,
5.1.3.2 DSBSC AM f#if

DSBSC AM IR XA HH 6 BRI B E SHTRE AAES a#HER
HIBFIES. MANBLIYAETRENLEIRERES,

FEBEBERT, "Carrier frequency” BHMBLLBMACSHESHESRE, RiE
Nyquist RAEFHE R, B RAFNE] MBI LK T “Carrer frequency” SE T,

DSBSC AM R R K RS R EREWE 5-6 Firo

DSBSC AM f#ARIR P B& T E /L NSHI.

Carrier frequency (Hz): DSBSC AM f# &R hif &5 S O E R IME

Initial phase (rad): & H IR ¥ BB,

Lowpass filter design method ; j8iK 288/~ 7%, ©3E Butterworth. Chebyshev type 1.
Chebyshev type I1. Elliptic %,

Filter order: 1% “Lowpass filter design method” it 3 G #9501/ 18 8 5K 28 98

126 0 > » b



£ 5= EHSwE

B4,
Cutoff frequency (Hz): %€ “Lowpass filter design method” 17 89 %% = 15 18 ik & 28 0 X
1ESFIR

L.l Function Block Parameters: DSBSC AN Demodulat... {;{

DSBSC AX Demodulator Passband (mask) (link)

Demodulate a double-sideband suppressed carrier amplitude modulated
signal. The input signal must be a sample~based scalar. The output
is a 1-D sample-based scalar.

PerAmet ers

Carrier frequency (Hz):
Initial phase (rad):
0

Lowpass filter design method: }Buttermxth S ]

Filter order:

[ i | £
DSBSC AM | Cotoff fraquency (H2): B
300 ) -
DSBSC AM
Demodulator “ :
Passband E oK ][ Cancel |[  He» | awsly

B 5-6 DSBSC AM fRIEH#EER B S KE TAE

Passband ripple (dB): WREBHER, ABHPHE-ERRK, 2HYH “Lowpass filter
design method” 3EE A Chebyshev type I #0 Elliptic &K 288¢, ARITH R,

Stopband ripple (dB): RETRIK, HPEHPHIR-ERR, RHY “Lowpass filter
design method” #EZE /7 Chebyshev type II 0 Elliptic j&& 28 8Y, AITH X,

5.1.4 FM %IR8

51.41 FM @4

FM AR B FMERS . WP ABTEANAHES, GHESNMEBEERA
ESHBEMTHL, MANELESYRAETRHENIHIRES S,

R, WRBA— BRI u@), WEHHA. cos@nf.t+ 21K, Lu(r)due)o H

@ f. A “Carrier frequency” %, 64 “Initial phase” Z¥, K.4 “Modulation constant”
S8,

ABEENT, “Carier frequency” SHIMELLHBAEENESHEXSHEL, RIE
Nyquist RAFER, RE RN EMEENAAKT “Carrer frequency” SEITH R,

FM 1B§IER & HSHOR EEWE 5-7 Fimo

FM AR BIE T /LS.

Carrier frequency (Hz): FRRAHE S NEIEMEK,

Initial phase (rad): <& S H KR HILAHBAL o

Frequency deviation (Hz): FRREEIMERHINKRRE

4 4 4 4127
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ff Function Block Parameters: FE NModulator Passband f;l
FM Modulator Passband (mask) (link)

Yodulate the input signal using the frequency modulation method. The
input signal must be a sample~based scalar. The output is ail-D
sample~based scalar.

Parameters

Carrier frequency (Hz):
am

Initial phase (rad):

o

Frequency deviation (Hz):

s
Fhd
Modulator
Passband l OK “ Cancel ][ Help ‘] Apply

B5-7 FM IBHERE HSEETHE

5.1.42 FM fi&if

FM R AL BFFESHTRE, BALIBEEINES, AL EEY
XARETRENLEREES,

ARBERED, BRREFH—NEEE, ATHTREROF RESEL, HRME
BHRTRNGES REREN 10%,

ABEBAT, "Carrier frequency” SHIMELLBMACESNESHESRE, HRiE
Nyquist RAFHE i, A b RAEHS 8]0 B EUTUAT “Carrier frequency” SRR,

FM SR R RS EE EHEWNE 5-8 Fix,

i.bivFuncT 1on Block Parameters: FN Demodulator Pas. .. !X

FX Demodulator Passband (mask) (link)

Demodulate a frequency modulated signal with a discriminator. The
input signal must be a sample-based scalar. The output is a 1-D
sample~based scalar.

Parameters

Carrier frequency (Hz):

Fod ]
Initial phase (rad):

[0 ]
Frequency deviation (Hz):

jeo |

Hilbert transform filter order (must be even):
[100 !

Fhd

Demodulator

Passband ’ E o) 4 ] Cancel ” Help Apply
K 5-8 FM AR R ESHIL EAE
FM fRER D8-S Ta/L NS5
Carrier frequency (Hz): R TIAHESHNHEIH K,
Initial phase (rad): FTRASTEIKE NH AR,
Frequency deviation (Hz): FRREGE IR AR RES,

1280 > b b



£ 0= BHSHE
Hilbert transform filter order; FxFTH R 1LH FIR JRIEBHEE,

5.1.5 PM @4lRE

5.1.5.1 PM i@l

PM BHIERHETEHFENAS . B ABHERRABSIES, HHESNIMEMmEE
ANBEZAmMEL, WATBHESHRAETXHENILEIRERES,

RRD, WRBA—DEEEE w@), WEEA: cos@nft+Kut)+60) o Ho f. 4
“Carrier frequency” %, 04 ‘“Initial phase” 2%, K.A “Modulation constant” ¥,

PM B ER R S EOREEWE 5-9 Frro

L") Function Block Parameters: PN NModulator Passband {X!

PM Modulator Passband (mask) (link)

Modulate the input signal using the phase modulation method The
. input signal must be a sample~based scalar. The output is a 1-D
. sample-based scalazr.

Parameters -

Carrier frequency (Hz):

:0c)

[ | Initial phase (rad: R
P X 0 . U
Phase deviation r(r{.’d) g
ipif2
Ph 5
Modulator
Passband g oK H Cancel || gelpj Apply

& 59 PM EHIERRE ESHILERE

PM iASIRRE & TE/L S

Carrier frequency (Hz): FRRIAHIESHNEIEIME,

Initial phase (rad): FR7<& S HKE NRIIEEAL,

Frequency deviation (Hz): FRREEINENIMERZ,
5.1.5.2 PM f#if

PM R B BB 0IE SHTRIE, BACSIBEHEIANERAES, &
AN HB AR FRENLBITERES,

ERBERED, BRREFH - NEER, ATHTRERNE RESEL, BEMER
BHRTHNGESRHEREN 10%,

HEBEBNT, “Carier frequency” SHIMELLMACENESNESRES, RIE
Nyquist KAFIR®, LA G RAFHT 8] 9 BIEATAT “Carrier frequency” SE T A RZ

PM IR B HSH0% EELE 5-10 Firo

PM BIBERBETE/LNSEI.

Carrier frequency (Hz): FRBFIES NEIRIRE,

Initial phase (rad): <& S E K EAHEAL,
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Phase deviation (Hz): FREKESHHERZ.
Hilbert transform filter order: 7= F&H/R{A%FELH FIR JEHBSHNKE,

Lﬂn Function Block Parameters: PN Demodulator Pas... !—)_(—I

PN Demodulator Passband (mask) (link)

Demodulate a phase modulated signal. The input signal must be a
sample~based scalar. The output is a 1-D sample—based scalar.

Paramete

Cu'ner frequem:y (l()
o)

Initial vhase (rad) :

|
o |

Pha e deviation (rad) :

= o — ]
L N e R .
el e '

P k, Hilbe !t Qunsfom flltu oxdu (nus( be ovcn)
100
Pl
Demodulator
Passband i OK ][ Cancel ]L Help | amoly

& 5-10 PM fRIBIERE HSKR EE
B R EHIR

HrESHESAE. . BE. K. %, CSRESAZHTHEEEES
TR M, B ETFS RSB TEIBE, B X TR #E 5 F
S . FEHENBIFE T RZ B NEFES TS A OMESE B M BEBRER, &R
Bit, MAETESHEETRNFTRARTER,

ff MATLAB P, =2t 7 ZMFETRS SHERR, FELATIRL, KFES
WH SRR HREEE . MXBHFAALEE =MER, AHEIHN=MELT
IR B AR R ER I B 48

521 HFiREEHE

5211 HFiIRE A

MATLAB N ¥ F1EE A S 24 7 General QAM Modulator Baseband . M-PAM
Modulator Baseband. Rectangular QAM Modulator Baseband %% M&EiR, T M-PAM
Modulator Baseband 43477142,

M-PAM Modulator Baseband #f4 M HHE 12 HHELR, ZERAFES M Thoh
MIBE RS, MROBEARTEXNNERHINES, #RP “M-ary number” TS
M AESEERNSE, mEXR2BE.

HRFEARIANEERRS AR, BT 0~ 1) EBE X B A B EE2X-M+1],
EROM AR EHES, S8 Input type” BRTEEREREUW 0~ (M-1)
HEEY, TERERZHIIFEARTOEL,
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202R “Input type” i B 4 Integer, AP AREIRIZUT R, AT UEFRE, TR int8.
uint8. intl6. uintl6. int32. uint32. single 5/ double KA HIE FMifIFIE &,

30K “Input type” R EA Bit, ABAEBRIZEU K LEEFHA, FRAZHEIF, BATIL
2KEAKNEE, haMEKEN K NEHENE TN M8, £ XfERT, Hk
FIER int8. uint8. intl6. uintl6. int32. uint32. boolean. single 5 double % H IR

24 “Constellation ordering” RER UG —HEFHRIESEERN S, WE
IR A Binary, BARREEABRZHBIRLEERE, WMRILTIZE A Gray, LR
EAKSNEER,

M-PAM R HI R B HSHOR E WA 5-11 Fixo

Function Block Parameters: N-PAN Nodulator Baseband

X-PAX Modulator Baseband

Yodulate the input signal using the pulse amplitude modulation method
The X-ary number value must be an even integer.

The input can be either bits or integers. The input can be either binary-mapped or
Gray-mapped into symbols.

In case of sample~based bit input, the input width must equal the number of bits
per symbol. In case of frame-based bit input, the input width must be an integer
multiple of the number of bits per symbol. For sample-based integer input, the
input must be a scalar, For frame~based integer input, the irnput must be a column
vector.

preeT—
| Main Data Types

¥-ary number: 4
. Input type: linte:er v
| Constellation orderine: [Binarr - ~
p Hormalization method: iin ;;1,%?A'?c,e,be,'men Symboli :vi
M- P AM inimun distance 2
Modulator — — e —
Baseband I OK ”_ Cancel ]L Help ] Apply

& 5-11 M-PAM B#HER E S K15 £

10E 5-11 iR, M-PAM BFIERSEIREED LS “Main” A “Data Types” #k,
BIAA "Main” £, TESHINELXIHNSHTHEENS,
1. “Main” S &Iij A

M-ary number: FRRESEEEKSE, ZIAIE A —MBE,

Input type: RTFWAZTHEBEHERBLFEAM, WRZTIZH Bit, 4 “M-ary
number” TR A 25, Heh K HIEEH,

Constellation ordering: ZIUR TE A0a] {8 % N\ 89 £ 43 20 Bk 59 AR AB R 9 B 84

Normalization method: A—EEE, REWFNEESHWEEE, B Min.distance
between symbols. Average Power 1 Peak Power 2 @] 3£ 1],

Minimum distance: R TNEEERA T HE N EBRLSA 2 BNEE, XATRH Y
“Normalization method” ¥4 Min.distance between symbols B % %,

Average power (watts): EEEPHFSHEINE, KR EH “Normalization method”
1% 4 Average Power Bf 534,
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Peak power (watts): ZEERDPFSHHEAINE, KTEHEY “Normalization method”
% /9 Peak Power B B34,

2. “Output data type” & £1515% BE
“Output data type” FESEIAWEA 5-12 Firo

‘ Function Block Parameters: N-PAN Nodulator Baseband

¥-PAM Modulator Baseband

¥odulate the input signal using the pulse amplitude modulation method.
The M-ary number walue must be an even integer.

The input can be either bits or integers. The input cen be either binarr-mapped or
Gray-mapped into symbols.

In case of sample~based bit input, the input width must equal the number of bits
per symbol. In case of frame—based bit input, the input width must be an integer
multiple of the number of bits per symbol. For sample-based integer input, the
input must be a scalar. For frame-based integer input, the input must be a column
vector.

Yain || Data Trpes |

Parameters

Output data trype:|double v

l OK “ Cancel ][ Help ] Apply

[€] 5-12  “Output data type” FKZH I

Output data type : % % i #HE K B! , o 1% 4 double. single. Fixed-point. User-defined
Y Inherit via back propagation % % fp K #Y |

Output word length: i&7E fixed-point Hi i KE 9% F K, ATAEL “Output data
type” %A Fixed-point B HFH o7 I,

User-defined data type: RE B SHABRE S HIEXE, ATREL “Output data
type” &4 User-defined Bf BRI W,

Set output fraction length to: R EEESBWH LB, ATMEHEH “Output data type” &
77 Fixed-point 2, User-defined T4 & S BB X B LT N,

Output fraction length: % & &l E = i t #4860 0 $ £

52.1.2 KFiEEREAE

MATLAB X #F18Z #H42#t T General QAM Demodulator Baseband. M-PAM
Demodulator Baseband. Rectangular QAM Demodulator Baseband &£ M&EHk, FT@E L
M-PAM Demodulator Baseband A 3171148,

M-PAM Demodulator Baseband ¥R 4 M 18 E 18 F RIHIER, ZAERBTFEH M Tk
PIREEBIMNRIE, EROBMAAETEIANEREES,

ST "Output type” FELREHERE=EBY, T2 _HIFARTOEY, WE
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“Output type” 1% B Integer, ABARRA L EE, R “Output type” & E A Bit, 4
BEREH K EEAF004E, PRV 3BT, S% “Constellation ordering” 2 E R ER a0fa145 — i
FFNETESEERNS,

M-PAM fEBRIR B HS ¥R EHEWAE 5-13 Friro

L. Function Block Parameters: N-PAN Demodulator Baseband

¥-PAX Demodulator Baseband

Demodulate the input signal using the pulse amplitude modulation method.
The X¥-ary number value must be an even integer.
For sample-based input, the input must be & scalar. For frame-based input, the input must be a column vector.

The output cen be either bits or integers. In case of bit output, the output width is an integer multiple of the
number of bits per symbol. The symbols can be either binary d or Gray

e
¥ain | Data Types
Parameters

X-ary number: 4

Output type: |Integer

Constellation ordering: [Binary ‘?
Normaliiation metbod: {Nin distance between symbols =l i
Minimun distance: 2
- H
M-PAM e ———" ™
Demodulator
Baseband E ox ! Cancel Help Avply

[ 5-13 M-PAM AR R S K% EAE

100 5-13 s, M-PAM BIRERSEHIREEPEE “Main” A “Data Types” 7,
BINA “Main” 2, 20 5-11 iR, FE 2 3IX &£ DS EITMIGTENB,
1. “Main” 2SIt IR

M-ary number: FRRESEEENSE, ZHAIILA—MBE,

Output type: k2B BHIE L HLFHEM, WRIZTIEA Bit, 4 “M-ary
number” B4 25, Hoh K HIEEE,

Constellation ordering: 1ZIUR E a0fal 1 4 ) 89 EEAF LA BR B ARAR Y (O B ¥, ATIRHAE
“Output type” % IE A Bit BB,

Normalization method: A—Ei%E, REWMUEEFSSHEREE, B Mindistance
between symbols. Average Power # Peak Power 5 o] 3£ I

Minimum distance: X REREEGTHANMEE RIS ZENEE, AH L H Y
“Normalization method” 124 Min.distance between symbols BB 34,

Average power (watts): 2EEPHFSHFHIHE, AMRAEY “Normalization method”
A Average Power B B,

Peak power (watts): EREEPHFSHREANE, ATMEHEY “Normalization method”
£ 4 Peak Power BY H 34,
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2. “Output data type” ZES £ BB
M-PAM f#IBHEERE “Output data type” EBSEIMWE 5-14 Firo

:" Function Block Parameters: N-PAN Demodulator Baseband

¥-PAX Demodulator Baseband
Demodulate the input signal using the pulse amplitude modulation method.

The X-ary number value must be an even integer.
For sample-based input, the input must be a scalar. For frame-based input, the input must be a column vector.

The output can be either bits or integers. In case of bit output, the output width is an integer multiple of the
number of bits per symbol. The symbols can be either binsry-d d or Gray—d

Yain || Dats ?Z?,‘,s.,,.f

Output: Inherit via internal rule ¥

Fized-point algorithm parameters

Settings below apply only when block inputs are fixed-point signals.

Hnde Signed Word Length Fraction LengthRounding Overflow
Denoraalizetion factor Same J‘Ius Same as inputBest precision Nearest Saturate
Produet output: [; 7vAiYes Inherited 2 Eoor sﬂ Rrap

sm"‘InhenQ via internal rule q!es Inherited 2 Nearest Saturate

L [ cmca J[ ma» ] wo1r

& 5-14 AR “Output data type” K SHIN

Output: HHIEEI, HSEIZE A Inherit via internal rule ( ERIA ) B, R H %
EERB BB ARRE, S8 AEIERS single 5 double XA, Wt 5B ALEMEE, TN
B BB KBS S A AT E 5 Smallest unsigned integer 15§ % A8 o

HKBERLTE A Smallest unsigned integer B, i #HE 60 X B Q8 ch Z M S IFIE
o #) “Hardware Implementation” TURE , 205 “Hardware Implementation” IIiE A
ASIC/FPGA, %t ##58 2% 4 ideal minimum size, 0% “Hardware Implementation” ik
AEAMERN, BEAREHER N KENRNFEKEFSBE,

Denormalization factor: A — & E4E, oJ A% E A Same word length as input 5(& Specify
word length, #%EEBES HE—MaAE,

Product output: A—%EEHME, T DUEFE A Inherit via internal rule 53 Specify word
length, EEBHHM—PMWAIE, B{KTTS K MATLAB help,

Sum: A—E %M, TJAEE A Inherit via internal rule. Same as product output =&
Specify word length, EEBHEHB—PMRAE, BIKTS N MATLAB help,

5.2.2 HFIREEHIREE

5221 #E5HEREH
MATLAB $ 321t 7 M-FSK Modulator Baseband #&5¢, ZIEHHTES M THBEEE
B, M ARHEEANERBES,
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“M-ary number” NS M A ERBESINEK, 5% "Frequency separation” A EiFES
G 2z (8] 89 81BR o

HERA I AR H A BEIS S “"Input type” TIREERERE 0 B M-1 = [B)HEBEL,
e T HIR R B E,

20R “Input type” TUEN Integer, AP ARBIZW BTN, WATURIRE, thald
EETMHNSIEE, WR “Input type” TN Bit, ABAEERIEEU K LEEFO94HE, FRA
FFo MATURKEN K WEERETWMMIIEE (KEH K OB ),

M-FSK I HI#RR & HS¥0& EHEWE 5-15 Fioro

. Function Block Parameters: N-FSK NModulator Baseband

¥-FSK Modulator Baseband (mask) (link)

Yodulate the input signal using the frequency shift kering method.

The input can be either bits or integers. In case of sample-based bit input, the
input width must equal the number of bits per symbol. In case of frame—based bit

input, the input width must be an integer multiple of the number of bits per
symbol.

For sample-based integer input, the input must be a scalar. For frame-based integex
input, the input must be a column vector.

The inputs can be either binarr-mapped or Gray-mapped into symbols.

In case of frame—based input, the width of the output frame equals the product of
the number of symbols and the Samples per symbol value.

- In case of sample~based input, the output sample time equals the symbol period
- divided by the Samples per symbol walue.

PSYQMQ"‘E’;S'" ” ; ;

¥ary number:

et e SIS RS

8

. Input type:ilnte:ex

Symbol set ordering: EBimry

- Frequency separation (Hz):
6

Phase continuity: iCont inuous

Samples per symbol:
117

Output data type: Ldouble

M-FSK

ot S TR B A

& 5-15 M-FSK %R B S ¥ TiE

M-FSK R R B & Tm/L S

M-ary number: RR™ESEERNSE, M HKIA—MEH,

Input type: RTBABBEHARTZBLLEFAANR, IRATIGH Bit, BLSH
“M-ary number” %A 2%, K AIEEH,

Symbol set ordering: 1% E IR A0 B — M A\ LA 4R BR BS FAB Y B B 55,

Frequency separation (Hz): 3R7~ 2 E{ES S HELRIAR = 809 E]6% o

Phase continuity: REEAHESHBMNRESENER2EES N, WRAKTTIEH
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Continuous, B ARIEIME R AT, BHESHEUKRERFAT, WRZINEA
Discontinuous, APEFESHABMEL M IEZHELIBAMEAK, XHEMTENRBAEL
T, BLAPFESHBLLSRKETL,

Samples per symbol : Xt T8N N\ 695 $l i 6 FAR SR 1 69 RN

Output data type: &EEREHH EHERXE!, TTLLA double = single, BRIAA double
RE,
5222 HFIMEMHA

Xt &2 M-FSK Modulator Baseband 2% , MATLAB #2fit 7 M-FSK Demodulator Baseband
BIR, BTFET M THBRENHEE, EROBAAETEANERTIES, ERNEA
MEHHIABRES, BATURTERE TRXENEE,

“M-ary number” JISE M A EBESME ., B3 “Frequency separation” A EfHES
BELINER 2 [E K [EFR

#05R “Output type” TR A Integer, AR ARIREH 0 B M-1 SCEHIEE, 20R “Output
type” TU&A Bit, A “M-ary number” BIEE 2R, K AERH, HEhEH 0 3
M-1 Z 818 i HI B

M-FSK MR R & HSHORE TI0E 5-16 Fixo

=} Function Block Parameters: N-FSK Demodulator Baseband
¥-FSK Demodulator Baseband (mask) (link)
Demodulate the input signal using the frequency shift kering method.

For sample~based input, the input must be a scalar. For frame-based irput, the
input must be a column vector.

The output can be either bits or integers. In case of bit output, the output width
is an integer multiple of the number of bits per symbol. The output symbols can be
either binary d or Gray

In case of frame~based input, the width of the input frame represents the product
of the number of symbols and the Samples per symbol value.

In case of sample~besed input, the sample time of the input is the symbol period
divided by the Samples per symbol value.

Parameters

X-ary number:

. -
Output type: ilnuux N J]
Symbol set orduunl:inimn ¥
Frequency separation (Hz):
AL 3
b 8-FSK P Samples per symbol:
17
— R “mm. ST iz S z :J
Demodulator
Baseband L o [ cenca [ me» | swerr

& 5-16 M-FSK @&k X LS H0& T

M-FSK RREREE T E/L M SHI.

M-ary number: [ ESEEENSE, M A—MBE,

Output type: /<M H IR HEBEHANRE R B LERFHER . WRATNG A Bit, LS
¥ “M-ary number” 514 25, K HIEBH,
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Symbol set ordering: % EREIR 401a] 5 55— HY EE 4320 Bk 53 148 X7 69 B3

Frequency separation (Hz): =2 1AES LM E > @88k,

Samples per symbol: Xt Rz T4 895 $ah — 35 AR 1 60 RAE DL

Output data type : & ERER 895 H #IEHK A, TTIUA boolean. int8. uint8. int16. uint16.
int32. uint32 3¢ double, ZKIAA double FH!

5.2.3 HFHRLIEGREE

5231 #FHEAAS

MATLAB 2t 7 X £ S8 LA S IR R, 295 211X M-PSK Modulator Baseband
BWRAG, BRENBEBEFAEIEE,

M-PSK fHIRR#ITE S M THEBRZAG . GHARBELIANERES, "M-ary
number’ MBS M RS EEEN S,

M-PSK A FI1E R R KBS ETA0E 5-17 o

Function Block Parameters: E-PSE Nodulator Baseband
¥-PSK Nodulsator Basebend (mask) (1ink)
Modulate the input signal using the phase shift keying method.

The input can be either bits or integers. The signal constellation can be ordered
with a binary mapping, & Gray mapping, or a user-defined mapping.

For sample-based bit input, the input width must equal the number of bits per

symbol. For frame-based bit input, the input must be a column vector whose length

is an integer multiple of the number of bits per symbol. For sample-based integer

input, the input must be a scalar. For frame-based integer imput, the input must be

4 column vector.

R o SN T R T
¥-ary number:

]
Input trpe: ;Inleler

Constellation ordering: jlimn gs

Phase offset (rad):
ipifs

Output date type: double ~

M-P Sk

Modulator o
Baseband [ o [ comcer J[ v ] oy

& 5-17 M-PSK BHEHR 2 ES K8 T

M-PSK 1AFI#EIR b EE TEI/L NS EIA.

M-ary number: RR™ESEEBRNSE, M A—MBEE,

Input type: R ANHEBHEMERZHLEFAEN, WRATIRA Bit, BLEK
“M-ary number” S04 25, K HIERE, HEEROBASEE—NKEN K O35
B&E, BEK=log, M . WRATA Integer, AP AR EBEUCERZE[OM-1]HBEE N, &
AT EIRE, hTUEE TN 6 E,

Constellation ordering : EREE %1% H . WRZTIZ A Binary, MATLAB &H A8 K
TITHBIFS SE—NBRZHFF, WRIZTILA Gray, MATLAB BE AL K =
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HEFS LE— Gray 13,

Constellation mapping: AT HE Y “Constellation ordering” T1% E A User-defined B
B AT INZK/NA M T IImE EPaENE — N ITEX N E S 0+ Phase offset
fa, EENTRZRBYE e, &RE—DITRX N2 E K =-pi/M + Phase offset,

Phase offset: FRf5SEEEPHNTSABA,

Output data type: 1% &% HEHEZRE!, ©TIUA double. ingle. Fxed-point. ser-defined
o7& herit via back propagation %

Output word length: ®EBE S HIELXENFK, ATIRHEE “Output data type” &
& A Fxed-point BB,

User-defined data type: B X d built-in 5 igned fixed-point #H#EKH

Set output fraction length to: & EBEE R H tEHl, AR EL “Output data type” &
A Fixed-point 8, User-defined T4 B E &= #HE K B o] WH B X

Output fraction length: 1% & R 2 i H R 89 2 E L B

5.2.3.2 HFHELIMEA

% &2 M-PSK Modulator Baseband 1, MATLAB 2% 7 M-PSK Demodulator Baseband
BIR, ATET M THEERZATFNEAE, BAARTEINERES., EROEANE
HEEEHNHEES. BATURFREHRTUEETWMNSIEE, S5 "M-ary number”
RS EREENSE,

M-PSK Modulator Baseband &k & S $1& EHEWRE 5-17 Fromo

;Function Block Parameters: N-PSE Demodulator

X-PSX Demodulator Baseband

Demodulate the input signal using the phase shift keying method.

For sample-based input, the imt must be a scalar. For frame~based input, the input must be a column
vector.

The output can be either bits or integers. For bit output, the output width is an integer multiple of
the number of bits per symbol. In this case, Decision type parameter allows a choice between Hard
decision demodulation, Log~likelihood ratic and Approximate log-likelibood ratio. The output values
for Log~likelihood ratio and Approximate log-likelihood ratio Bwhion types are of thn mo data trpe
as the input values. For integer output, the block alwmys £ Hard d

SRR L
| Main i| Data Trpes |
Parameters
¥-ary number: 8
Phase offset (rad): pif8
Constellation ordering: Binarr T~
Output type: |Integer xJ
M-PSK |
Demodulator :
Baseband Lo J[ gemcar J[ me» ] s

& 5-17 M-PSK fRIEEIRE HS KR E1E

40P 5-17 Fi7r, M-PSK ARSI EESPEE “Main” F “Data Types” P,
BIAA “Main” £, WA 5-11 Firre FTEZHIXN X P HWSEIMBEE LN DB,
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1. “Main” SRt i

M-ary number: R~ESEERNSE, M AHBE.

Phase offset: FR{5S2EE DTSN,

Constellation ordering : 2 & E 440 A =, REERAEIE RS8R 5 AU H EE 4 sl B %5,

Constellation mapping: AL H “Constellation ordering” Ii% A User-defined BF
B ATAMRAK/NAM WTHESIEE, HPEOBNE— P TENNE T 0 EMA,
EHNTRRBHN e, RE— TR N2 EE N S-pi/M,

Output type: REH L EHBH LSBT HEAM, WWRATIES Bit, LS
“M-ary number” @A 25, K AEFEH,

Decision type: = “Output type” %4 Bit B HIL AL, AFI&EH H A bitwise hard
decision. LLR = approximate LLR f£=,

Noise variance source: 22 “Decision type” I 4 Approximate log-likelihood ratio
=& Log-likelihood ratio B /R AL, R Dialog, N7 “Noise variance” P AR
EE, WREE Port, R BRATIREESTNWO,

Noise variance: 3§ “Noise variance source” & 4 Dialog B B /R AL, BT & ERE

ko

2. “Data Types” S #(Inij AE
“Data Types” XS TILE 5-18 Fixo

Function Block Parameters: E-PSK Demodulator Baseband

 X-PSK Demodulator Baseband N : comitt ol SR SRR A e T
Demodulate the input signal using the phase shift kering method

. For sample-based input, the input must be a scaler. For frame-based input, the input must be s column
| wvector.

The output cen be either bits or integers. For bit output, the output width is an integer multiple of
the number of bits per symbol. In this case, Decision type parameter allows a choice between Hard
decision demodulation, Log~likelihood ratio and Approximate log-likelihood retio. The output values
for Log-likelihood ratio and Approximate log-likelihood ratio Decision types ave of the same data type
. as the input values. For integer output, the block always performs Hard decision demodulation.

Yain [{ Dete Trpes ]

Output: |Inherit via internal rule v

Fixed-point algorithm parameters

Settings below apply only when block inputs are fixed-point signals.

Yode Signed Word Length Fraction LengthRounding Overflow
Derotate factor: (Sune word length as input %;!cs Same as input Best precision Nearest Ssturate

l oK i{ Cancel ]{ Help ]i Apply ]

Al 5-18 “Data Types” (S¥ M

Output: RERH . XFEL4FHt, % “Decision type” % E 4 Hard decision B, &
t B HE S BV 5T UK Inherit via internal rule. Smallest unsigned integer. double. single. int8.
uint8. intl6. uintl6. int32. uint32. boolean FHXE!, Xt FBI;EHE, HHEIBRA T
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& Inherit via internal rule. Smallest unsigned integer. double. single. int8. uint8. intl6.
uint16. int32. uint32 K%,

R ALK ZE A Inherit via internal rule ( BRIATA ), AB 4 $3E ot B 8 N iR E o
WRBANIHBBMAA floating-point type EEIE, Nk HEIRKEIERE, WRATIGES
fixed-point, B A%t FHEK G L FIATUZE A Smallest unsigned integer B48E, 2058 &
TURTE A Smallest unsigned integer, FBA % H MK hE R h ZEMBSHHEE DM
“Hardware Implementation” TURTE . 2R “Hardware Implementation” Tii% 4 ASIC/FPGA,
F H “Output type” 4 Bit, P4 %0t #IE%KE! 4 ideal minimum one-bit size, 20 “Hardware
Implementation” I3 4 ASIC/FPGA, 3 H “Output type” 4 Integer, FBZ % $iEKA
A1 ideal minimum ize,

Derotate factor: ABIR{EAF “M-ary number” TTi&A 2. 4. 8, BA XA fixed-point
KEIEHY “Phase offset” TUAIEFER, ( BIZIIE M=2 B A2 BHLE, 4 M=4 1H w4 1
TGRS, EM=8HATEME) WER. ATEA N TED: Same word length as input 0
Specify word length, %E/EH MK EME, Ehith ALLEFNER TR “Decision type” &
7E A Log-likelihood ratio 5 Approximate log-likelihood ratio 2K FIB, i H S5 A\ B ¥R %
EItEE,

5.3 X T
AEHFIM MATLAB IRt oo RS MIBROR 7 5 # 8 %5) BB 5 514 T 18 F0

7B, HTRIBRE, 32EE/MBER UER— M REMEREIRE, XHBIT¥S, ¥
SR AN /R T B RS/ BB AR S BN T #,
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HEBERGETD, ESEGEEFBURBIKIRY D, FAELHE. REZ, XEHF
EEXN BN REHRAF A0,

HRBENRELRERRSHEENRAE, EXRERNEXBE SRS ELEFR
BR%I, XRSIEME TR, LEBEMRT 2400biv/s B, FLEITFHABITE, KN EHIEE
=T 2400bit/s B, HBEEAPFIRIBRDANGRERESEAE, MATLAB I8t T
ZHMIEBRBEIR, AEPTFHPH— LM ENDB, 855 CMA 9% LMS IER_RLS
BEBRE,

EESHERAEKSREYD, RHEE &M BHENRFE, MATALB thiSft 7 R fIiREEH
FEER, XEHSHEENE,

CMA 728

CMA B a3 i8R A B M %R AEREL (CMA ) BT IRES B R AMEL MRS
HHEHES, EHESRES D, ERNE CMA E5kEFNE, S M\F285— X,
20 “Number of samples per symbol” B#(4 1, AERRITHEERIYERE, EEME
AR, BRBTHEERY %S,

HEEREAD, LEROERNEVBRUA—NEZHE, —B CMA BEFESBE
#o FHIN, VIENEREEEEN, —MRPORINNVBNES 1, HMER YR
IEIE A 00

FERIRD, FRICA Input i O FRRE BN HNES, TURFERETHHNHE,
¥RIC A Equalized M DB H & EHER,

CMA &SRR HSEHREEWE 6-1 Fir,

CMA P B IRREE T @ /LS.

Number of taps: {528 oK 28 94 3L 30,

Number of samples per symbol: FPNFFS M AR RE,

Signal constellation: 55 2FEEIT, WMA—NEORGTIHS EEE,

Step size: ®E CMA H$H,

Leakage factor: CMA BB RE, BANF 03 1 Zjd, | ¥ ERGNEETEN
0 NRFEICIZEFHEN,

Initial weights: % ik 154X E

Output error: EEXTG, BREW yR-YHFRMWRERES, Hd y EHEHEHE
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S, RESESEERHEXNEL,
Output weights: EERTG, RERHH HAINE,

., Function Block Parameters: CHA Equalizer

CMA Equalizer (mask) (1ink)

Equalize a linearly modulated signal through = dispersive channel using the CMa
algorithm.

The block computes filter weights with the CMA algorithm and filters the input
signal. When the number of samples per symbol is 1, the filter weights are updated
once for each symbol, for a symbol spaced (i.e. T-spaced) equalizer. When the
number of semples per symbol is greater than one, the weights are updated once
everr Nth sample, for a fractionally spaced (i.e. T/N-spaced) equalizer.

The Leakage factor must be in the range 0 t0 1. A value of 1 corresponds to s
conventional weight update algorithm, and = value of 0 corresponds to a memorrless
update algorithm. :

Parameters

Number of taps:
2
Number of samples per symbol:
1

Signal constellation:
Eqﬂmmod([ﬁ: 151,16)

Step size:

[oor

Leakage factor:

[ l
Initial weights:

[ltoool |
Dutput error

D Output weights

ChA Equalizer

L= “ gancel J[ Ee» | aonir

& 6-1 CMA HERERE HSHORTAE

LMS 758

6.2.1 LMS HIRRIRGE=S

LMS #R IR B8R F B HIR IR &8 A0 LMS BUA B IR EE ERAME L M
BEEHNERES, AhEIRES D, HERNA LMS EXXEFNE, BINFSEH—
Ko AR “Number of samples per symbol” SH 4 1, BAERMITHSERIEHE, &H
HERT, ERHITHEERD®E,

B OEERETMANES, WR “Reference tap” MMEATFEHETIK, HERELRS
EFEI{E, ¥RiCAH Equalized Mg OBHIHENER, FIMLTIBIT IR EERKE—
MHEBNXMENE LG, B Mode B . Err #ittl. Weights HiH %,

ATHRB/EL NG, TTPUEE “Reference tap” I E RIS & 5t i85 HiF015 #7328
BN ZBHIFEIR 2 B X &4, & SHimiA % i H 01 a8 = (8] 40 BEER T IFRR A -

1+(Reference tap-1)/(Number of samples per symbol)

HFEENERB RN, —ROMBIERIZE R 0K P Ok S Xk,
LMS #R R BRI RR R HSEREEWE 6-2 Fiir,
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Function Block Parameters: LES Decision Feedback Egqualizer

LXS Decision Feedback Equalizer (mazk) (link)

Equalize a linearly modulated signal through a dispersive channel using a decision
feedback equalizer and the LXS algorithm.

The block computes filter weights with the LMS algorithm and filters the input
signal. The filter weights are updated once for each symbol.

The Desired input is used for training the equalizer It expects complex
constellation points.

The Leakage factor must be in the range 0 to 1. & value of 1 corresponds to a
conventional weight update algorithm, and a walue of 0 corresponds to a memorrless
update algorithm.

If the Mode input port box is checked, the mode input toggles between training and
decision directed mode. For training, the mode input must be 1, and for decision
directed, the mode must be 0. For every frame in which the mode input is 1 or not
present, the equalizer trains at the beginning of the frame for the length of the
desired signal.

Parameters

Fumber of forward taps:
3 .

Humber of feedback taps:
6

Humber of samples per symbol:

[aanmoa([0:31,4)

Reference tap:

Step size:
{0.01
Leakage factor:
Input Equalized p 1
. Initial weights:
Desired 0
Yode input port
Mode Output error
— Output weights
LMS Decision
Feedback Equalizer -
9 L ox ][ cenca [ me» ] ammir

E 62 LMS ¥R RIBHEBERE R SKE AT

LMS ¥R R B %[ EREES TE/LNSET.

Number of forward taps: ¥ [z 1535 %528 ch 57 6] 78 % 38 t0 3 SL 1.

Number of feedback taps: & & 15198538 bz 15 8 % 38 93 3L %5,

Number of samples per symbol : &M FS % ANFEAEL,

Signal constellation: S E2EEIT, MA—NE QB R THFINEERE,

Reference tap: IRESEHLE, A—NNFEFHERDMLINTEEE,

Step size: ®E LMS H151,

Leakage factor: LMS 80 BE R, SANTF 03 1 Zja), 1 SR E BHEN .
0 NN F T EHEN

Initial weights: A [EF0 & R LBV ANENEE,

Mode input port: EEARTUG, IR BR—MIAM D, H training F decision-directed
AR,

Output error: EEARTGE, BEHHIREE S, MBRECERENE TSNS EE
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SZENER,
Output weights: EEARTUE, EERHE S 1A H @R RIFNE,

6.2.2 LMS Zi4i5%s8

LMS Z 498 28 R F A& M9 %2850 LMS B 550@ i3 IR 80 (S 18 Sk AME L MR 13T 89
BEHES, £fAIESY, BRNA LMS EXXEFNE, EIMFSEF— K, R
“Number of samples per symbol” S04 1, BABERPTHSERIES, £HMBERT,
BERB T BRI %28

FRICA Input Bis O FWEPRENENES, TURFRESETHMNEE, FRCH
Desired #9im O B /N FETF Input i OBMAFSENYIEFS, BXNGEHFS 2]
L “Signal constellation” PEJEIE,

LMS &M H B ERBERETINGES, WR “Reference tap” IHIE K FZEF i
¥, BB ARSEE IT1E, $RICH Equalized 93 DHH N EFNE R, BT SET
RERRRE— ML MXFNR LG, B Mode A . Err it . Weights % H %,

AT HRBELMIIE, TPUKTE “Reference tap” LfE E RIS & 5F k8 %1% H F015 4
BRINZENER, ZHEXFEME, RIHBHHHFEH > 660 5 ER TR

A
I+(Reference tap-1)/(Number of samples per symbol)

HFEENERE RN, —MABUER ST B RTREES DOk S L,

LMS 44355 s8R R H S0 EEWE 6-3 FiRo

LMS &M% B EREE T E/L M SE.

Number of taps: /413128 o B 28 80 L 54,

Number of samples per symbol: S PFFS B8 AFEREL,

Signal constellation: A— B @&, RECAFESERE, HERPNFHBRE,

Reference tap: RESE ML, A—NNTFTETHIHEE DI TEEE,

Step size: ®E LMS HIF K,

Leakage factor: LMS BB RE, SNT 0 F 1 ZiE, 1| N EMANEEFHEN
0 X NFECZEFEN

Initial weights: & E LY ENESN @&,

Mode input port: EEAXTE, HERER— M<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>