«©

rtunit

RTU-BOX206
SR F R HI2R E AR

ver20230822-1.0

IR =78

EMREENFEERKABRAF

Nanjing Rtunit Information Technology Co., LTD



ABOUT RTUNIT

I (45 22 BliE 9t

P 5t B i R AR B R PR 2 7] (RTUNIT®) BAL F-20164F, & — K Bk T AL T 4
FEPE 4 S LIRS . H . Dl B S S A SRR SR I B 5K R R R
ke

T i PR T 20 L8 AR HEH 1 N 28 — 3k B W R ) S i # 4  3S RTU-BOX, SCHF
SIMULINKAE R AICTE & M AR 38 A 2 . RS B R Gtk fe . #F
A B SR AR UL e B AR AR S B T ORI P E e 5 SRR
A FIETARIMARFIFIAR A ) B 7 IR, RTIRAIERGIRE) &8 RTP R = )
REFEFEZAN RG], FE LR TR = G — BB ko7 R E
MR % -

Hig PR — DR T SR FeiE . BAi BRI, A IR E
WA FFEAH . MR HD RS ELS, AWrESR “ bl s R

_ Ill‘\‘\




AR

BRI

(3l

BRI IR AR KEE, FRIRHA LN R .

N TR ER A S A 7, AR AN RS T (SR 27
il #ERTU-BOX20648 AR FE) o FRATIXS ™= Wb s FH 4 B B0 gt o sR T RS, M
PASRIS A R A = b I IE R R A 7 VESEAH G I . AR ZUE WUIBE A E A = i i, 55
WA i ( SEi B 4 H 2ERTU-BOX206 R ) » IX AR Bh & B8 f i A=
At o

(S $ 7 # H 4SRTU-BOX206 4 e R ) &2 51 S AF & I8 F 7= 10 78 S 1%
A, REBRAEE R ER R LA RE S, RO R ERIEE . AN 2
RO 7325, 1B R AR MR AR MR UG B R AT IE M4, 8 S DR AR SR ™ AR Y
RS (RIS, 0 # AR 2 A 7 i AR A P RT RE B B 1) R g T AR, JT 4 tHiE R

N TP G, TEE ST (LI U A2 H SR RTU-BOX206 48 FH 45/ ) HAH G 1
YRR, a0 SRR AL AR U W 45 1 B SRASE P AS 7 it P e it e % i e Je N S 4 3 22 4
Hi, T ORUE AR 2 8 A I AR UL B R AT R, RARA R
EIIEE, E2HE BN AT e L s E AR, DA kA D E K

[FII, B0 7 R Z FRAT an Bt R AR T B 7 1) o A AEASE 3R A ] 7 it B A A A
TFRER WSS, P I A S SRTE A R AT AN R DL, PRI R
Zih R IEITE R, NEWRERKAEFRE, M ELERE .



© T v
|

S e

CO NTENTS

1. RTU-BOX206 fBITT euveneneninieenieeteneeeeneeeneeeeeeeeneessneaeneeenneeens 1
L L AR oo e e e ettt e e e e e aeereaaeaaaas 1
L2 BEBIEER oottt ettt ae e e eaes 2
L3 R E oottt 2
00 700 1= 2
0 T~ 1 3 2
1.4 RTU-BOX206G uutuiiiiiiieiieiiiieieeireeeseenesnssssessessesssnssssssssssssssssssssssssssssnsnns 3
R 0 2 3
Y oy iy = )= 1 LY |
2. RTU-BOX20GRE T «eeveeneeneinieiniineinieneeeeeeeeeeeneeneneeneneenes 5
2. L POWE R T oeintiiitiitt ittt ettt ettt ettt et e enatenseenesnnneenessnneennsesnesnneans 5
2.2 CPUBRTE +eeeeieeeeeie ettt ettt ettt ettt 6
2.2, 1 DEBUG ttiiitttieeeeeeeeeeeeeseceossseocssscacssssossssceesassesssssesssssssssssnsassnnnens 6
2.2 2 ETHERNET 1t tiiitiitttteieeeenneeeeeeeeeseesnsceeaasessssosssssssssssssosssnsssnsssnncaonas T
0 T A0 A T
s 1 T T
2 0 Y | 8
I a1 2] = 2T S 9
2. FP MR weeitiiitttttiiitt et ettt eeeennneeeeeennneesessnnnessesnnnsesssnnsssesssnnnnness 10
Y 0 7X@ s S 11
301 [0 - I 11
2. T ENCODERIRTE «.eeeeeeeeeeeemeeee e e eeeeeeeeeee e e e eeeeeeeeeee e e et aeaeaeaeaeeeas 13
e I = I (0] - SR 15
3.RTU-BOX206FF EIFIRIEIE .. oottt eeceeeeiteeeeeenveeneeens 1T
I I 7 7, P 17
3.2 REERIUNIT SEUAIO 2023 o.iiiiiiiiiiiiiiei ettt ittt et reereeeeereesaeeneensensenscnnsnnsnns 17
3.3 ZIERTU-BOX206 TOOLDOX t1uuueiiitttiiietieiiteiteeeeeeeeeeensennaesneensseeesnesnes 20

B R R B oot ettt e e e e e en e eens 23



4.RTUNIT STUDIO 2023 (IR ... oo 26

4.1 RtUNIESTUAIO 2023 L. iiitiiiiitiiit ittt ittt e e e eeeeeeeeeneeennenanns 26
1 =3 - 26
R (] € A M0 L] [0 L N 28
O - T 5~ 30
R 1 - 31
o & 32
- 175 N 32
I = o T N 33
IR PPN 34
N 0= PPN 34
4.11 fBEARTU-BOX206 IPHIE ...eviniiriiriiiiiiiiiiiiici e e eaeees 34
4.12 EHRtUNit TOOLbOX&EHIHEDE .ouiriii e e e e e e 35
5.Rtunit TOOlboXERBYIFM ..o, 37
5.1 RtUNIE TOOLDOX .eeneiniiiii i e e e e ee e e 37
5.2 RTU BOX ittt ittt iiiieiie e et eeieeeinaeeanaeeeaneeeansesnnnsesnnneesnssesnnesnnnens 37
L0 Y T T Yo (=T 38
5.2 2 WAV E BB ittt it ittt et eeeneeneneesnneseeseonssssasssnssseassensseesssensncennnes 38
5.2, 3 WAVE REC R L eiiiiiiiiiiiiii ittt eteteenneeeaeesnsessneesossassssssesnsessnsessssnssssncnns 39
LT N T O 41
LT 1 0 I - g 43
5,26 DO R L.ttt ettt e e i et e eere et e eeraeeeeae e e eaaaraaes 44
LT Y O - 45
5.2.8 DSP PWM ARER ..oeiiiiiiiiiii et s s re e e et et st e sa e sa e e s et e e e 47
5.2.9 FPGAPWM Control IR .. .cueiviiiiiiiniiiiiiiiiiiiiii ittt iiineeeenaeeenes 50
5.2.10 FPGA PWM BRI L iiiiiiiiietieeeeeeneeeeseneeesecassscacessscsssssasessscasssescsssncnnes 51
5.2. 11 QEP AEBR oottt e e et et et e e a e e a et e et a——ans 53
5.2.12 @CAN TXERIR ot ee s it e et eneesneesnsssesseasncnsnsssnsssessessncanneess D4
5.2.13 @CAN RX BB L .ttt it it iieieeeetneneeaeesesannesessssnsassesssssnsnncasanns 55
5.2.14 RS232 Transmit R L.iiuiiiiiiiiiiiiitttteeeteeeieeeeennnnnnsnnssnsessssessesssssnnnnes 57
5.2.15RS232 RECEIVE RIR ouniiiiiiiiiiiiiieeteeeeeteaeeaestesseessssnssnnssansssssssssesssasnes 58
5.2.16 RS485 Transmit BRI ...i.iiiiiiiiiiiiiiiiiiieeeeeeeneeeenneeeenneseennnsesnnesesnnnsesnnes 58
5.2.17 RS485 RECEIVE BRI 1.iiiiiiiiiiiieiiieieetteieeeeeneesesnnesessnesssnsesesnnesssnnasnns 60
5.2.18 Ethernet Configuration 3R .......iiiiiiiiiitiiiiiiiiitittieriesiesiessessossesssssassass 61
5.2.19 Ethernet Send BEIR ....oiniiiiiiiiiiiiiiiieieettteeteeatanncetettacnctiettennscnaanes 62

5.2.20 Ethernet ReCeiVe BB oiviiiiiiiii it eetttteeeeseeneeeseeesessssessssssscsncssssssncnnns 63



L0 B 63
5.2.22 YKEEIR oottt ettt e bt e e e et e s ee e e 65

5.2.23 Main Loop Task BEIR ..ouiuiiiiiiiiiiiiii it e et e e e e cneeeeeeeteeteseessesnesnsanssnsnnsnnnes 66
5.2.24 TIMING BEER .ottt ie sttt e s e snsanssssessessnsesssessessesesseaneas OF
5.2.25 SYSCFGN AR .v ettt eieereereeeeeseenconesssocsossesseseessessssssssscssssessessssessess O8

5.3 C0MMON Library .oouiiiiiiiiiiiiiiii it e e e e ea e re e aeaaeas 69
5.3. 1 PUISE WaVe BEIR L.iiniitiiiietiiiiiiieeeeeeeieeenaeeseeeneennnssseessesnnnsaseeseesnnnnnnees 69
5.3.2 SaWtooth Wave BB ...ttt iiiii it eetieeetaeeenneeeennesenceensnsesnnessncesnnns 71
5.3.3 SiNE WAV BB L. ittt ettt et e et ettt et etetaeeeeaeeaeaaees 71
5.3 4 TCP2SIM AEIR Lottt e et ee et ea e e ee e eee e e aeeeaaannn 73
5.3.5Triangle Wave BEIR .....oiiiiiiiiiiiiiititieteatiitiiiseetesetensanssssssssosessanes 73
5.3.6 Trigger INCrease fRIR ...c..iiiniiiiiiiiit ittt ittt ittt ttiee s siessnasssnnasssnnnses 74

5.4 POWET El@CtIONICS uviiiiiiiiii ittt i i et e e eeeieeeeesaneeeenaeeannns 75
L YV I 3 > 75
5.4.2 SVPWM BRIR2 .. oiiiiiiiiiiiiiieeeeeeeeerenennssnseseesessesssensannsnnnsesssssessssnsnnnnnnes 76
543 DAB IR ..ttt e e et e e e e eeeea e e e ea e eeeaeeeaeraeeereeenaeeanaans 76
5.4.4 SVPWM NPC EEER L.oovuiiiiiiiiiiie i it eeeiie st eeeeeaeensenseensennesnsesssensennsennens 77

5. 5 TranSfOrmMatioNs ..o e eaas 78
5.5, L VPP 2VPhase I L. iiiiiiiiiieeeeeetenneeeeeeeneanneceeeesnnnsssesasnsnnsessesnsnnnnsnns 78
5.5.2 SRF-PLLABEIR L.iiiuiiiiiiiieeiteeteeeeeeeanaeeeenaseeensaeeensseeennseessnseesnnnsesnnnnns 79
5.5.3 SPLL-SOGIEER ...eivvniiiitiiiiie e et eenneeeennaeeennaeesnnaeesnsneesnsneeennseesnnseennns 79
5.5 RMS BB L.ttt ee ettt e et tee et e eeeeeeenneaaeeeeeeneennaaaeeteeenaananaas 80
T Y\ > PPN 80
5.5.6 Clarke BB L L oiriiiitiiiii et tteeeeeeeteaeeeenneeeanneseaneeasncesnnecesnnesennnessnnnns 81
5.5. 7 CLARKE BEER2 ...uuiiiiiiiiiiiiii ittt st e eeeenateeaeesnsseaneessssenneessssnnseensesnnsnnnees 82
LTI T [ =YL - 82
R B 2T L b = 83
5.5.10 IPArK BRER L.ovtiiiiiiiiii e i ee e et e ee et ee e e aeeaa e e aeeaa e e e eenaeaneeraaanns 83

RTU-BOX206 A I & E R B I ..oeieieeeeeeiieeeeeeeeeneneeeeneneneananans 84



@ rtunit LB E !

RTU-BOX?206 f&i4/>

FHE. AR RTU-BOX206 SZIN B HI 85 ME iR, /M40 T RTU-BOX206 % 3645 (3L 4
hae, & XHMRE TAFM G R B 4, Bl =,

1.1 Bt

RTU-BOX206 & —Fp % TR 54t HAT A B 3028 i sh B i sEf 3w i il 8%, &M
FRETUSEERIE. T AL, SRR BRSI RS, B RS HIML S REBEM . B
JTH TS, S5 YOERE R RS (RPS) AHEL, RTU-BOX206 i f#i 8, R IEPE .
AR AR .

RTU-BOX206 ##1°F & f B R4 41 28 RTU-BOX. i 2 IREN#K {F 40 RTU.Libs I K
¥R 3% Rtunit Studio. Simulink®#< % & Rtunit Toolbox 1L ALHE A gk 2H /4 RTU-Coder ZH 1%,
W 1.1 Fis.

E— L
—> % REIRENIRM

RTU-BOX » % EERFFAFRE Rtunit Studio

——» % Simulink®#&EEE Rtunit Toolbox

> % SRR AERER AR TU-Coder

K 1.1 RTU-BOX206 5 4E &

JEZ IR EN 65 RTU.Lib A2 K AF Dy Re 1) SR B ek Bodb AT 1 3038, R ot
AT e TN R AR P AEZE . H P I e R IR R 75 T A S A AR R B
BUIReR A, R T B S SRS I R, S A ERAT R

BT K A5 Reunit Studio 7197 TAEMSE—E 2, 4 Simulink®H (AR ST A DL AE Ak
PIARRE SO RN, IF45 G HESERE PP 3 A ™ i ) TREARAS, T ENE s  2 HhigdT . 18
o E E SR EAL S, P A] DSR4 S A B AT AE SOUL IR 1 B, [R] s 3 m] DA
SRR SN . RAFIE T BT BB

1A 72 Rtunit Toolbox J& % 4t 4 il T Matlab®/Simulink® 34 35 H (1) Th RE AR B &, 52 5
Simulink® " HEAR IR AYf&, 424t T RS A B AF B2 R 1K Simulink B8 H ~ fe
g E R Dy Re AR B F) Simulink®Hr, BT HIAR AL . thAh, rtunit 2RSSR L ALK
ShATE ) TR R SEEAE A 5 R, FEIEE VT R www.rtunit.com.

RTU-BOX206 & #lF- & — B2t 100%MR K AEE, — AN RE 4B, LKL
FRp A E I F 2] . RTU-BOX206 TE5E =2 RHIF/ Tl A0k i v 52 T A



1.2 R
0] B g CLEE R RTU-BOX206 H1, — MG, AL RE K 9% 5 ) Sk /A A i i
Rtunit Studio 5 A\ RTU-BOX206, VA BH 7 Sl Pk 71 % .

RTU-BOX206 ShEIEE GEERTMAR S DiRiEsR)
o AR ER S - .
o -, g B Switches
FHF*@—-) Regulat. » Modulat. ’>—> D[> —— 1 JK

I J ADC [« ? [ ——sezars @@

Prog. L.
4>| Limits

& 1.2 RTU-BOX206 $5HIHE &

Wires

Data log.

1.3 PR
1.3.1 85

FERMIE/ TSI, N 7B SR 2 et me i, FEMMERESEtr. AP — KT
FEFAS 1)1 53 R R Y5 22 ) B SR SE R

N T BRI R FE T AR 5 12 et 5 5 B, RTU-BOX206 14 H i A A4
Rl JGEF PWM %t th DL RGE & LA A % S 85 16 22 D) e ASE 400 1 i

Britbz 4b, RTU-BOX206 [ (407815 ¥ 1 S VRAE & Bl T AN R B 5 i A Bt &
4.

1.3.2 #&H
RTU-BOX206 REMGTERE P4 R . S FPRINSE AN AR I R Bl b R 2, T R

B RTU-BOX206 5l &4t 1) 24k o

FH P AT DARR A 75 50 TR, Ak MBS [T PRI, A 1% S S # g BELE . ax o
PRSI e T 58 o T H P R P/, BRI G DSP/FPGA H AR AT bug,
IR — B AL, W 1.3 fos . SR E R T TRR Gap B T TRR (0 B, RTU-BOX206
BRSO, BUEATA R .

AR @)

i D
{
\

IR ()

T | FAULT

v 1 11000000
ot COOOOD L D00

B 1.3 TTRRBEE S Ry T

\J

Y

Y

2



1.4 RTU-BOX206

1.4.1 AR ELE

S oEgooooooooooooooo o

@] @ @ @

TELECON| ADC-B ADC-A |ENCODER

INCREMENTAL

ROTRAY

K 1.4 RTU-BOX206 [z 34L&

RTU-BOX206 7 11 AR -RAEAL Horb A7 1 B B TR :

1) POWER B (il SR 4 i 75 (1 2 Fb B ) s

2) CPU M (FHMR, i)

3) FIBER &K (PWM Y% );

4) FPWM Bt (PWM ¥ H);

5) DAC R (CBURHHAR, WH7 iR AR,

6) DIO fi (HrrEiANfHit);

7) ENCODER 1R (4ifi ek, SCHeIEAComites . AoxiEgmfidas. B R ERESRE5 5t
HARMBRES):

8) ADC-A M (BEECARHAR, R E A N T 5D,

9) ADC-B #t CEEUFEHR, W ERR AT 7D,

10) TELECON # CRE(SRESEMR, 24V FFREEHD;

11) BLANK #t (5 H O



142 =R 58E

RTU-BOX206 7MW R F W~ B~ CBRA7: mm):

B—
o |l (52|
| el
L T i
eleleleleeleelele | @ |

T E w e e E W W &

1.5 RTU-BOX206 X~} &

RTU-BOX206 HE &K 8.5KG (hrdERCE ).




RTU-BOX206 i f{E:F it

fEE . RTU-BOX206 FIREET-HF, VE4/22 7 RTU-BOX206 %M R IIThRE 545k

2.1 POWER i+

POWER # K4 RTU-BOX206 #2412 B B, JF w5 14 m) Mgy, J7 (8 -~ 8 .
POWER 1 2.1 fros.

RTU-BOX206 7 24VDC fit #i, 7] LU type-C 22 10 AN b5 st 1 9 Fi B 2 AL H, POWER
WA BRI R 1.3 OLED #idh, AT ERE&ESITIREFER, WK 2.1 Pk,

POWER R K1l #it 5V, 15V, -15V LLJ 24V, & HEIHRWE 2.2 fiR.

2% 2.1 RTU-BOX206 IRAS TR
. POWER
REFEE iR "
@ rowmour

BATIER BE&& AT DLIE

IEFE 3R Rtunit Studio 57i% IEFE § A RTU-BOX206 w@ E
b 0 FBIEEAE ), TR R AR

RTU-BOX206 5 ERrBLis {5 s, BV 1 3 .l

P 2 W e, K 7

G @)rtunit

TGRS, BURER P ERCER, BB shE R

- -
2 2.2 POWER 1R % FiJE 2% ."“ I
# | &

i BLK L A HY

sV 4000mA

15V 1000mA ‘“”“““
-15V 1000mA

24V 1000mA @

& 2.1 POWER 1R

WFH POWER #R R H IR 5] H AR A&, rtunit #2248 RTC-POW #H24)%,
WmE 2.2 fis.

2.2 RTC-POW #3:4R



2.2 CPU RF

CPU >4 RTU-BOX206 HI% LB, Wil 2.3 fivr, CPU R KRINAESHNE 2.3,

RTU-BOX206 [ = Ab B R A T1 A ) 1) 32 A27F s Delfino®ib # 35 TMS320C28377D,
800MHz £ 47, AJ AARHE %Ak E 42515 . CPU BB % F (1 B 2 kda i HoAb A BAR, iR
M5 H 10M/100M PAAKM ETHERNET, DEBUG, F&E ) RS232, FEES ) RS485, [EE

1] CAN #:11. IhRetEE K 2.4 Fros.

F 23CPU R RIIRESH
WH SH g RN
CPU TI DSP TMS320C28377. 32 fiiF fiAb#ds  800MHz
RAM 256KB 10ns
FLASH 512KB =105 KBS
EEPROM 64KB PC {5
85 772 ETHERNET 2ch
RTU-BOX BUS
» LED
« » DEBUG
. < » Ethernet
IZAEREE [« TMs320028377
fBE
e [ RS232
o BB |
> oo [« RS485
s BB |
> e (€ O
& 2.4 CPU AR IhAEHE

K 2.3 CPU R



2.2.1 DEBUG

DEBUG #£ &40, Hiasttw® 2.4 s, B4 TCP/IP BEThhE. FE P A
J¥Ef, RTU-BOX206 flifit DEBUG F#(CHEH LT, M2 P rht, X nfLlilid DEBUG 5E

F 5 Rtunit Studio #A: XI5 B 1S .

% 2.4 DEBUG #1153
g SH &
E2AmE G 1
1/0 itk P B 5 A T 2 B U
LAN @5 100Base-T 100M
IP Hhhit ARARBEE B 192.168.16.10
Ui - RJ45

2.2.2 ETHERNET

ETHERNET & PLUK M@ S+ 0, HAFREWR 2.5 s, B & TCP/AP {5 YRe. nfLLE
it ETHERNET SZ3{ 5 Rtunit Studio %4 4R @15 .
£ 2.5 ETHERNET #0531
TiH 28 i

ANk e 1

VO FRE P E IS R AR A

LAN #f5 100Base-T 100M

IP Huhik AR BEE

5T RJ45
2.2.3 RS232
RS232 # R MNER 2.6 PR
# 2.6 RS232 BB
H ¥ i
B 1 @
RN
VO 5t AR 5 6, " TronT
H P e RS232C . : L5222\
bl 2400bps—20kbps Al LA E s :% R§232:GND
i e 2.5kV @J
i1 DB9 A3k

& 2.4 RS232 5] & X



2.2.4 RS485

RS485 2 RFEaNF 2.7 s

HH
oo
/O ik
F P b
R
b B FL R

L L FH

E
H

2.2.5 CAN

F 2.7 RS485 BB
¥
2
AT
RS485

100KbS—10Mbps
2.5kV
120Q

DB9

CAN 2 4 tns 2.8 s .

b=
B 4w
1/0 FifE
SRR
Pl EPLES
S A i
i B FL
23t L PH

Ui

% 2.8 CAN #1053

ZH

2
KR =S
CAN2.0B
123kbps—1Mbps
32
2.5kV

120Q

DB9

#IE

ATRABE

] 55

5
N

#E

ATLABE

] 55

D>
H:«.

1 RS485-1P

RS485-IN| [ 6 @

RS485-2N

RS485-2P

& 2.5 RS485 5| s XL

1 CAN-2N

CAN-2P | | 6

CAN-1P

CAN-1N

& 2.6 CAN B JHIE X



2.3 FIBER R F

FIBER #/2 F T CPU #2 L/ DSP % PWM {55 IR, iZARRH TX #2046
5 RXEDHYOLES . HHBESHEEGES, TRl b- iR G 5%
SR

FIBER #-RILH 24 % PWM L KIE(E 5 LA 12 BB HUE S, #EH S rtunit A ]
11 RTM RFIFIA ) PO R AL EAE ), T DLB I R 2F5 5 BHEIKS) RTM i,
AT BRI A S A

& 2.7 FIBER R



2.4 FPWM tRF

FPWM #z -k H 7 FPGA it: fr, i1t FPGA %] PWM 155, FPWM # R 3£FH 120 # PWM
B, 5 FIBER A PWM {2 5[, FPWM MK HAeéH PWM H{5 5, FPWM R
5| Sk 2.9,

@®
FPWM
o 2o PWM2
Omx PWM1 &—f .on ® PWM3
PWM4 &—] "1—0 PWM5
3 s ® PWM6

ssona

a

san

sescsn

.
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

900000000000 000000008

acsene

PWM5se— Ll o pywMED
20— GND

.
@ —ePwimc2
: PWM61 @—fF+ ® PWM63

sececsane
5606800000080 0080000

L)

$BE0P000R0A0000000000

‘ @Tg e T

PWM118 @& ® PWM120
¢ ]—0 GND
& 2.8 PWM R K 2.9 PWM #R 5] e X

EFERER RS SEYONES, % PWM BHR RTC-FTX24M/S, & 2.10 fiix.

"

rtunit®
RTConnector_Ffiner_T

& 2.10 RTC-FTX24M #R

10



2.5DAC tRF

®
DAC i H T 80715 5 e oS 5 3@ i DAC DAC
Hfr, wILLUET SMA 2k B 3237 72 2 s 23 ] o (o)l
RTU-BOX206 ] DAC #3LH 16 #%, v LA[FEIfith 16 (o
P EES, BUENHEEEEANEI0V. (o8
DAC R HEREINZR 2.9 Firow, 51 II5E L 2.11 Frs. ©
% 2.9 DAC W EHEAEZ N o
{lﬁ
= B #IE O
WAL, RF R R, T 500 o
ARSI SMA
09
B !
T8 TE 16¢ch i
11
EEYORS R 16bit - 12
e avain) ]3
37 [A] 15us TO 1LSB, from 0000h to FFFFh
’ 14
B LA <+10mA - 15
16
i th G +10V
s <+15mV .
K 2.11 PWM R
2.6 DIO R E

DIO R E & HRhThAE, BrfESHmE (DO) AT ESH AN (DD. DO #20af @it
AV OV B3 SV LRSS . DIEEOHIR OV 83 SV RS, FRRIRERIA
B AL Fo e S 2.12 iR

DI Djfig:
mE 28 &
B 2A DB37 o
I HLF 40 <2.57V DI HR#i\ 0
e FL T =>2.58V DI BRI 1
DO Tfit:
TiH SH i
EORA DB37 -
<2.57V 0 EAHLER 0
=2.58V 1 EAIHLER 1

11



L

® 19

©

—)

20 e—f=:
31—
L © ]

©
—o)

20 e—f=:
31—y
L © |

® 19

20-DI2
21-Dl4
22-DI6
23-DI8
24-DI10
25-DI12
26-DI14
27-DI16
28-DI18
29-DI20
30-DI22
31-DI24
32-DI26
33-DI28
34-DI30
35-DI32
36-5V
37-GND

20-DO2
21-DO4
22-DO6
23-DO8
24-DO10
25-DO12
26-DO14
27-DO16
28-DO18
29-D0O20
30-D0O22
31-D0O24
32-DO26
33-DO28
34-DO30
35-D0O32
36-5V
37-GND

P 2.12 DIO R 5] X

12

1-DI1
2-DI3
3-DI5
4-DI7
5-DI9
6-DI11
7-DI13
8-DI15
9-DI17
10-DI19
11-DI21
12-DI23
13-DI25
14-DI27
15-DI29
16-DI31
17-5v
18-GND
19-GND

1-DO1
2-DO3
3-DO5
4-DO7
5-DO9
6-DO11
7-DO13
8-DO15
9-DO17
10-DO19
11-DO21
12-DO23
13-DO25
14-DO27
15-DO29
16-DO31
17-5V
18-GND
19-GND

DIO

DI

DO

2.13 DIO R~



2.7 ENCODER 1R+
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3. TEMA AR, WK 4.5 fis. 1S 5 %1 Rtunit Toolbox AH A 444 4
PR BERNE R SE R G St AT IR AT, AR e AT a1 4.4 Fros AL sl AR AR, Bl
o RtuBox #%4ll T Code Generate £ iliAXhY, Logic 174 i3 N ARHD A= BB B 5

#3, TEST1/Function-Call Subsystem * - Simulink T TR = o X
File Edit View Display Diagram Simulation Analysis Code Toold RtuBox [RtuBox RtuBox Help 206 code Generate
' S de Generat | i
B-o@ese B0 -8-© ¢@ pl2xflsnnt §jum Q-
N i BT
Function—Call Subsyster
© |PElTESTI b Pl Function-Call Subsystem v
Q
a
=3
B
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O
rtunit R BIRERL
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Ready 50% FixedStepDiscrete .
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=
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55 i
€« EHA » D: » RTUS2023 » RTUS2023 » project » TEST1 »

LSS ® & 0
B~ . . . ~
e — ! TEST1/MdlAutGenCode is a reference block and may contain continuous blocks
@B slprj
TEST1_ert_rtw ! TEST1/User Interrupt is a reference block and may contain continuous blocks
Test_PEF_204_3M _ert... -[| TimeFreq
3 rtubox.cfg ### Starting build procedure for model: TEST1
L) rtucomm.cfg i %
% TEST1.slx Warning: The data type "int8” uses a word size that is not available on the intended target.
Fixed-point signals using this data type will be put inside a larger word or multi words. When use
extra software will be generated to force this larger word or multi words to emulate a smaller
word. This emulation is helpful when your prototype target and your final
production target are not the same. If the smaller word size does NOT exist
on the final production target, then consider increasing the word size to
one that is supported.
EmER v Warning: The data type “uint8” uses a word size that is not available on the intended target.
Warning: The data type “"boolean” uses a word size that is not available on the intended target.
B IEBFRER ##% Successful completion of code generation for model: TEST1
" ' N
#TEST1 generate code succeed! ]_.( Loglcﬁ@{tﬁgiﬁi%ﬁﬁ ]
5] v
< > < >
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4.4 WEK T

1. Logic BARACHSAE B SEE, £E RTUS Frif il 4 4241, G IEIRES, 45 RTUS
H &G X B, 58 B 7 5

RtunitStudio

=12/ Rtunit Project
5-[) TEST1(Active Project)
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------- [) Document

| —13:49:12— FiINEIRTIE
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—13:49:13— EE, A
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—13:49:13— [FTE$3RTHE, ATHE. ...

—13:49:20— FHARIETR
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4.6 SEWN
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18R] LUK AR I 7 2 B0 T8 i WAVE REEL (PR ISR i) B s7E RTUS 7 L.
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P, TRCKR. ERFERILRS, AR | (TRek ) |
TSR, BRI R
I %) Logic B, f2seis 5 kI et
Code Generate— 4 — F AL 17 @ i
2. 7E RTUS {1 Codes th EL BSR4 C i 2 0, il

e JEARAT SO BTG B AT
Bl 4.13 BELHG

33




49 B H

ALK RTUS A TR S 25 E A E Crtu TR, AT LK Logic BRI
FRHEREME Cslx FEF).

1 : RtunitStudio =reem wE) D X
: Ie [ SHTE/&E ] # - [d
| e b L > x I\ C r [V] TR || English
HxHEEHEEN S veE (RO @4
R OB O EF B || mE mx A7 BRk BF TR WL =5 [0 SA B B
| | - v i

== } B @ s wg | ==

TewE ax | B e ‘
Kl 4.14 St

410 A

ERT LUK eI AR (RSO SN RTUS, A LARME Logic S (ByE3Cff) &
A RTUS.

Q. {StepL: A A, I NG
> I
F X e EE NS eENOE E e
W OBR RFE ORI =L OBE T OERE ®F TR OB 2R sp SA & B

il Ji B In | | || =
TizEe 2 xXUSATE X
= Rtunit Project

o2 ILE T REAAFK.

& e B, B

--14:45:53-- EFRtunit !

TSR [

Kl 4.16 N2

4.11 &% RTU-BOX206 IP Hsht

M rtunit ) B TAE RTU-BOX206 HIERIA IP HihE#f 2 192.168.16.10, 0] LLARYE 75 &
O 1) TP Hidik o V55 . RTU-BOX206 [ 1P Hihik 5 40 11+ A4L TCP/IP Wil i 1P Hi

34



HEASREAH ] o
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4.12 ¥ Rtunit Toolbox& B8 FrHEZE
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B4 Rtunit Toolbox FISEHT, HEZLREF WA Hr. & AR FET KRR, Wi E
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7E RTUS SEHAZ G FEERTAELE, 7855 1K B 1 1% #%.core Ao

RtunitStudio

=2 Rtunit Project
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'''' ‘@ RtuBox
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(& Rtunit_Init.c
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----- [&) TEST1.c

------ [ Document

E 4.19 FHHEL

36


http://www.rtunit.com下载升级rtu

@ rtunit LB E !

Rtunit Toolbox & i

$# 2 . Rtunit Toolbox /& rtunit [ £ 5 & £ 5% T Matlab®/Simulink®FF 3% o [ Th g BLER 22 , Rtunit
Toolbox F& %} Simulink® T. ELA8 AN A9 &, $24L 7 RTU-BOX206 fir A 4 Simulink 3}
Repbe, EREIEE Logic A2 /T, 4740 M A N2

5.1 Rtunit Toolbox

YAEAEH Rtunit Toolbox 2 i 7 % % % RTU-BOX206 Toolbox, HAKZZREHFEN, 3.5,
RTU-BOX206 Toolbox % 2%¢#E Matlab/Simulink %21, RTU-BOX206 Toolbox H 4= #4135 IY 2%
#itt: Common Library, Power Electronics, RTU BOX, Transformations.

58 Simulink Library Browser - o X

¢ o Ermre A |B-o-- 0

RTU-BOX206 Toolbox

RTU-BOX

Lib Pover Electronics RTU BOX

—

Rtunit Toolbox %

¥ 5.1 Rtunit Toolbox

5.2 RTU BOX

RTU BOX FEALE T S8 AR BT A B, HFS28l RTU-BOX206 2 A INEE
A EGE 28 RTU-BOX206 FEH 1 &AM,

5.2.1 Variable Fitit

Variable B3 FH T W&o TREKAS &, X7 Variable £E5 ] i3 AR B2 5000 B AL,
Wl 5.2 Fros. fEA— Logic A, # % SZFF 256 4™ Variable fibk
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[ RTU-BOX |
Var1 D
Variable
L 2]
Variable

Block Parameters: Variable *
Variable
This block mirrors any signal as a variable in Rtunit Studio.
The properities of variable can be read only or read and
write. If read only is choosed, the variable can be watched
and logged in real-time. If read and write is choosed, the
variable with init value can be watched, altered and logged
using Rtunit Studio.
Parameters
Name :
DataType: |Single i
Properities : |Read and Write %
Init Value: [0 |
Unit: | |
Describe :

Cancel Help

& 5.2 Variable it

Variable B S BIIHWTR 3 5.1 Ffis .

%% 5.1 Variable #H 2 $ ik 17

|

Name
DataType

Properties
Init Value
Unit

Describe

P 1:

e
LA

SHUL
AR, WU 1

KRR

B2, STHE4E: Single. Int32. Uint32. Intl6. Uintl6.

HidERmY
& g 1t
¥la1E
HA
ik

Int8. Uint8. Boolean

HIgRE (BN 252 E)

TEENE, RESEAES, i 2

ML, 7F RTUS iR, JEFHD
&, 7€ RTUS iR, JE0FE D

FEF e, ZEAGRESY . REAHTR. FTRIL. FRAS .

Vi 2:

HiE (Read only) B4R & HGEAE RTUS HMLIIME, ANRESME. nJiE7S (Read and

Write) ZRA)AF & 0] PLYE RTUS 5 1H,

i 3:

AR AR O B S 2 0 O AT BLRORAE AL B AR R AT BRI E 2

5.2.2 WAVE &t

WAVE #5544 Logic B2 A 48 & LLYE T M 2611 77 :07E RTUS SR, ih 28 2 11
KAEFON 2kHz (BEEIEREFP KL 2000 N{E ). WAVE Bl £ 30 HF 32 M@ M2k . X
WAVE B8 n] gk A& 14 5, anlE 5.3 Fras . fE[Rl— Logic B, 28 1 1> WAVE

E 22
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Block Parameters: WAVE >4
WAVE
This block can be used as a virtual osciloscope. The signal

can be watched in real time at 2ZKHz sampling freguency, using
Rtulcs in Rtunit Studio.

Configuration
The Receiving End: |Rtunit Studio %
RTU-BOX Wave Number : |1 h
Jwavet e 1
Name ‘\\(-l vel |
WAVE Max: ||(] ‘ Min: |-l[J |
WAVE Cancel Help
K 5.3 WAVE #ik
# 5.2 WAVE #H S 4t ]
i H EAS SR Hom R
The Receiving End ~ $Et 4 i Hed %2 RTUS/Simulink, 358 1 =
Name B FR B 2R -
Max L e WAE RTUS oAb G 1 _E B :
Min W/ IME BIUAE RTUS HALFR 7R 1 R PR -

Ui 1:

e $2 1%#% Reunit Studio, Wl WAVE BEHUEHE L4 2 RTUS: #4514 Simulink,
M| WAVE #5055 2 Simulink, #5%4% Simulink £, 7525 Tep2Sim it &% H

Ui 2:

AT DL I — A B AE AL BT R . TR B AR B RS wave B2 b

5.2.3 WAVE REC &

WAVE REC #8tH T4 Logic #7817 90 5% 19748 & AR A7 9 SC A, 78 RTUS 1) Records
BIAR T s BOZSCPF, Bt SR B 88 80000, M WAVE REC ik n] g N AR L=
PG, il 5.4 iR [Al— Logic f%4 _B‘ﬁ%%ﬁﬂi~4\ WAVE REC #He,

[P&] Block Parameters: WAVE REC

Wave Rec
This module is used for Wave Rec parameter configuration.

Configuration

Trigger Mode: |Trigger Auto T
Wave Number : |Chl T
; RTU-BOX

) Trigger i1
Ch1l Name: [Chll |
Chll Describe: |Chl! Describe ‘
) Chi1 WAVE REC ChIL Unit : [0 \

WAVE REC

0K Cancel Help Apply

[ 5.4 WAVE REC f&iHt
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WAVE REC #i S E i B~ 3% 5.3 Fias.

% 5.3 WAVE REC 5235 B

mH B SR K dhs 2R
Trigger Mode i A fib A, WU 1 5
Wave Number R R SRUEHCRE, LU 2 =
Chl Name W44 FK BIVARR, AREE 4 -
Chl Describe ik BOVAE,  HF 0 75 5 -
Chl Unit L2 AL, AR5 T -
Trigger i \3if; Fl 5 fi R A, ACEA TR, WHH 1 Boolean
Chl1 %y A\ F - (RS RUTNEAEITE PN Single
Y 1:

i R A S R S F i &% (Trigger Auto) ATt & (Rtunit Studio). 25 fit & i 3 75 5
TE% Nty ] Trigger BB i & 2614, Trigger B 0 258 1 B, JAaskd. S 5EE, FHIRHE
0741, MR, WK 5.5 P,

20210118181635 iMili#:1 RHME:10000 HZ HASH:80000
N N N N N N N N
f-\ [\ {-\ £\ [ [\ \ [\
/ (e JR T / \ T 1Y / \

MRESHO0ZRL, FFERIKIIEE e B B S L o
\ | VIO SO | ) A

B 5.5 WAVE REC 3 Trigger Auto HE{
Tl x50 E B AE Reunit Studio W% T BALH BI AT J5 35, S5 7 XS
31, WK 5.6 Fix.

20210118183708 Mili#:1 RE¥3A%:10000 HZ HAS#:80000
Spbatn) SETHAE N AT A A T ATH N R
/A i /ﬁiijl)iﬁ;i%ﬂ\: Ei;&y]ﬁm \ / \\ M 7 it A\ / \, A\
T o 0 [ o e v e e e e
B AN I eIl BRI S LI
=1 ] T A / O e S L e . -
\ \ | | / | W\ / | L \
1 A W A 1 A N W A o
/ / | / - / / \ - | Lo i | \ ./ \
\ / \ \ / \ / \ / \ / \ / \ / \ | \ / v \ /r \ |
Y V J V/ \V W Y, v/ V vV \V \ \ Y

K 5.6 WAVE REC #t Rtunit Studio i3

B 2:

KW TR KW, IR R EAN 8 Jih. WRAF 1 K, WNZKBEIEAI5% 8
T3 R R ER S 8 SU T, IR AT il 1 )5 . BTl s — N maie
XK.
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5.2.4 ADC &

ADC BRI Th e Il i R B R e o BT 1, Wy ADC e n] i A2 44
B, WK 5.7 R

Block Parameters: ADC X
ADC

This block configures the software side of a given analog input channel.
The gain and offset parameters allow to transform the ADC output (in
bits) into a meaningful quantity (floating point). This block is only
used in code generation mode.

RTU-BOX Ade Slot Configuration

Slot No. [ADC A -

ADC A > Adc Channels Configuration

Number of conversions: |1 i

Conversion no. 1 ADCINOL S

ADC [ Gain Enable Gain: | Offest: 0
ADC Use multiple output ports

Cancel Help Ap

I 5.7 ADC HiH
ADC B SE UL NN 3R 5.4 FR.
# 5.4 ADC BibhZ3ii 0]

T3t H e SR Ao A

Slot No MR AR B hREILIE R ADC fRF, HLFH: AL B -
Number of - o
e HRLAE SR % B ) ADC S5 2 5 :
conversions
Conversions no.  ELAK )R 0 & prive M UNE PO S GIDIE] -
Gain Enable R e WA ThREAdiRE, TEMLULEA 1 =

1tipl . s
Usemultiple o i o (P 2R T, LB 2
output ports

Wi 1:

Gain Enable Q1R W) ADC BEHLE 1 45 SR A AT A3 117K 96 b B (]
-10V~10V) . Bl hns N L 5V, T ADC fbdgr it o 5, i N B -7V, ] ADC
B -7

N TR 5 558G 5 PHEAXT B, H HIE BRI L %, 7 LUK Gain Enable
Ak, WA SRR o A B IEDhRE . Gain MG R ERIAN 1 Offset A=, BRIA
M0,

. | Uout
Uin ADCINOO
I// GND

GND

A ADC AW
58 ADC A RFEH
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SHORLIEZEH]: W& 5.8 Fiow, AN —E /R BEARRAE R R, S HE)E, Uin:
Uout=100V:1V (RISEFRHEEE Y 100V %5 B iH 2 AL 6 O 1V, K=1V/100v=0.01), Jf-K i
Uout 15 5 H2 A\l ADC_A #R <[ ADCINOO 5|l ¥ Gain £ E v 1, 4MHAE 5 Uin A oV Y,
Uout 3t BB OV. (H T FL Bk HH A7 7E 288, Sebrdin th 46 R — A ov, I mT Bldid
Variable L1 HL ADCINOO & 1) 22 i tH A, Ry 0.1v, NI Offset Nk N-0.1.

SRJG IR Uin (M 100V, BEES Uout y 1.1V (0.1V T IA M HEL % [ A5 T i ), 4
i ¥% B Offset K2 1E J& Variable f5Hi52 B ADCINOO i i ffI{E B 1.1V-0.1V=1V, (Kl 7] LLAS 5«

Gain=100V/ (100VX0.01) =100

2t Bk E 5, ADC B H E

i 2:

Use multiple output ports 1R AA) ik, fERLE | Z@ERTEI T, FEES Demux —id
i, N E TR

RTU-BOX ADCINO'
Out1
ADC_A
ADC ADCINO2
ADC out2

K 5.9 A )ik Use multiple output ports
Use multiple output ports WA A%, ERCE | ZEEREL T, WA 5H8s, kK
FroR

RIAE%01 | »(1 ) Apcinot

Out1
ApCADC_A02 ADCINO2

ADC Qut2

K 5.10 “A)i% Use multiple output ports
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5.2.5 DI R

DI A5 F TR H T A5 5 e A 0N boolean RUEHE A, H A HLIEAS S ANE I 5V, 5 DI
BCRXS R, B DL 2.6 15 DI BEHE 32 ANiliE, X DI A Ak A2 5 &

S, w511 Fios.

Block Parameters: DI X

DI

This block gets the state on a given input line. If the
input signal is 5V, the state of output is 1. If the input
signal is OV, the state of output is 0. The type of output
is boolean.

Input Channels
Number of Channels: |3
Channel no. 1 |b101
RTU'BOX Channel no. 2 |D102 i
Channel no. 3 D103 b

Dl > [ Use multiple output ports

DI
DI _
Cancel Help Apply
F5.11 DI

DI B SH I R R 5.5 iR
% 5.5 DI B

T H B ZH UL HiERA
Number of . e b e NERSE 2,
T SOk JEFESL RS FH 1) DI s B4 -
Channels
Channel no. HARRIEIE brirke Sy qUNINL S TR -
Use multiple . . RS0 g -
2 180 3 i HH i 11 2 iEiEm T, LB 1 -
output ports
Di s R[E 0 B 1 Boolean
L RE

Use multiple output ports 41RANAE, 7ERLE T 2EEREN T, FERA Demux —iid
i, N E TR

RTU-BOX n DI04
Di Out1
. o102
COut2
Dl

K 5.12 Av/A)i% Use multiple output ports
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Use multiple output ports WA A%, ERCE | ZEEREL T, WAl 5H8s, kK

I

5.2.6 DO R

RTU-BOX
Diot ————»(_1 ) DIof
Out1
pio2——»(_ 2 )DI02
D! Out2
DI

K] 5.13 “aJi% Use multiple output ports

DO B T4 0/1 B 5 8408 05V iR E St , 5 DO R R, £ M e Lt
W, 2.3 5. DO BERILA 32 AViliE, Wiy DO B gk AR S M & i, ikl 5.14 i

3

o

RTU-BOX
3 Do

DO

DO

DO HEHRS UL U1 T 3£ 5.6 Fis.
#5.6 DO BiteZ¥it

it H e
Number of e
pLIBIEDSE ke

Channels
Channel no. AR EE
Use multiple . -

i ESTREE PN N
Input ports

DO -

Block Parameters: DO
DO

This block applies the given variable to a given output
line. If the input is 1, the output is 5Y. If the input is
0, then the output is OV. The type of input is boolean.
Output Channels

Number of Channels: |3

Channel no. 1 D001
Channel no. 2 D002
Channel no. 3 D003

[ Use multiple input ports

ok |

K 5.14 DO b

Apply

Cancel Help

ZH

e SERRAE A 1Y) DO JEiE S 4 -
A S ) e ol T .
R 2 1, LB 1 -

BN 0B 1

44
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L RE

Use multiple input ports W1 AZ) 1%, EACE 7 2 @EMHEL T, FEALES Mux —iff

A s B s

DO01

Doz

MUX

RTU-BOX

Do

DO
DO

Kl 5.15 AvA)i%k Use multiple input ports

Use multiple input ports 41541k, fERLE | ZMIERTEOL T, WA HEs, W E R

(1 )>——»{Do01
Do02
DO

RTU-BOX

DO

5.16 “2Ji% Use multiple input ports

5.2.7 DAC f&Hh

DAC BH TR F BN ER Y, 5 DACHREXMN, 0@ R 2.5 5.
DAC #EH A 8 B 1, XU DAC #H A gk AL HC E S, Wk 5.17 Fioss

RTU-BOX
Y DACOUT

DAC

DAC

Block Parameters: DAC X

DAC (mask) (1link)

Applies the given value to one of the analog outputs of the
RTU-BOX. The input is limited from —1 to 1, corresponding to
that the valid output voltage is from —10V to 10V.

Output Channels

Number of conversions: |3
Conversion no. 1 |DACOUTO1
Conversion no. 2 |DACOUT02 i
Conversion no. 3 |DACOUTO3

[JUse multiple output ports

Cancel Help Apply

& 5.17 DAC itk
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DAC R SE U R 3R 5.7 s .

#* 5.7 DAC RIS Hii B

S| A ZH BE kA
Number of . - T
T SR ERESLFRAE FH ) DAC JEIE S5 -
Channels
Conversions no.  E{K[HiHIE TP S bR I A il e -
. A
Use multiple input 22 18 1E 5 A Uiy S 2 1, LB 1 i
ports |
DacA

DAC iBI&EHi N, JEH-10~10, XfR4H HE-10V~10V  Single

P 1:

Use multiple input ports WIERAA)IE, ERLE 7 Z@EREH T, FELES Mux —&F
., N EFR:

n RTU-BOX
DAC1 DACOUT
DAC2 OAC

MUX DAC

K] 5.18 AvA)i%k Use multiple input ports

Use multiple input ports 154k, fERLE | ZIERTEOL T, WA HEs, W E R
N

RTU-BOX
Dac01
DAC1
Dac02
DAC
DAC2
DAC

K 5.19 AvA)i% Use multiple input ports
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5.2.8 DSP PWM #&EHt

DSP PWM #ie F 451 FIBER # 1 /Y PWM 8, X DSP PWM il i) 33 A fsi e

ZHECE S, Wk 5.20 s

Block Parameters: DSP PWM1 >
PWM FPGA
This module is the model of DSPPWM board, and each module
corresponds to a channel
Carrier Frequency(Hz): (2500
o = Parameter Configuration
\ RTU-BOX PWM Channel : [1 -
4| Enable
Counting Mode: |Sawtooth i
\ Dead-time duration (us): |2 |
#| Cmpr Phase (0.0-360.0): [0
| 7" DsP PwM || | |
DSP PWM1 Cancel | [ hetp | [ awply
Kl 5.20 DSP PWM #i
DSP PWM HR S Ui B 40 F 4 5.8 s .
7 5.8 DSPPWM Hie 4 i
iH B SR Hdh KA
Carrier Frequency RIS RPN ES -
.- MR ) PWM I, AT+ 1—12 1838, PWM
PWM Channel PWM i IE N . . . -
55 M Fiber fR R4, P 2.3
Counting Mode f@z]&*ﬁfﬁ PWM ﬁﬁ*ﬁﬁiﬁﬂﬂﬁﬁy ﬁmﬂf‘ﬁlﬁ 2 -
Dead-time Duration BB X It [] BEIX ], PAAL us, VEWLIEEH 3 -
Phase WIUEHEAL PWM #J46 M1 A4 A 3t 0-360 Single
YA 1:

DSP PWM #idk R —Fhd BAR I A/B @i B M H,, T84 A\SEIX 7] (Dead-time duration).

LA 2:

DSP PWM 1 F 72 EPWM I IhREE, A DSP PWM KH EPWM ##id . ZAHL2

BRI\ B M
1. Sawtooth A (FRILFEH] PWM):
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HHASCTR
PRD)
CMP| f
| I | |
| I | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
0 ! I ! I ‘ I ! I )
! | ! | ! | ! |
- 1
|
EPWMxA 1 0 1 0 1 0 1 0
. — >
EPWMxB 1 0 1 0 1 0 1 0
0 )

B 5.21 #Jk: Sawtooth, #ijHi#: Complimentary Signals Output % J B
P 521, 11508 CTR R M 0 #1140 F] PRD, EPWMxA fl EPWMxB H #hirH . H
H1, CMP i EPWMA. EPWMB 1 thias . 75— MR E MR, i 40E8 CTR MES%
T L BE RS, EPWMxA BR8N K HT, EPWMxB B2 A& B 243 508s CTR (1(E%
T JAHE PRD i, EPWMxA B4 Ay HSF, EPWMxB Bk MK HL .
2. Invsawtooth Z KL (HLILFEH] PWMD:

HE#ARCTR
PRD
CMP | | | |
| | | |
| | | |
0 ! ! ! :
| | | | | | | | )
! I ! | ! I ! I
! I ! | ! | ! I
EPWMxA 0 1 0 1 0 1 0 1 )
EPWMxB 1 0 1 0 1 0 1 0 )

K 5.22 #: Invsawtooth, Hii#E=: Complimentary Signal Output /& i J5 3

B 5.22, TH¥%E CTR HE M PRD JiT 43| 0, EPWMxA 5 EPWMxB B Ahith .
H, CMP 5y EPWMA .EPWMB 3t H (1 LU 8% 2471 4% CTR MESE T LU R E I, EPWMxA
B Ry i S, EPWMxB BB 9P 0t 5ids CTR M{ESET 0 B, EPWMxA By
fKH°F, EPWMxB B384 .

3. Triangle ZFE AR (WA FEH] PWMD):
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NN NN

EPWMxA 1 0 1 0 1 0 1 0 1

EPWMxB 1 0 1 0 1 0 1 0 1

>

K] 5.23 #: Triangle, Hii#%: Complimentary Signal Output & i Ji7 B

I 5.23, 503 CTR M 0 #831% %) PRD, 4RJ5 M PRD Uit %03 0, EPWMxA Al
EPWMxB H 4. i, CAM iy EPWMA. EPWMB St [A ()it $as . 7E— AN E 5,
23t H%e CTR A — RS T HLE 2E R, EPWMxA BEAE N KT, EPWMxB B35 A
BP0 CTR BMESE % T I Es(E I, EPWMxA B4y P, EPWMxB Bk
AT

i 3:

Phase HALAFE B R TR 1) PWM FIT 2 [RIE AR 2, BRIt A2 1) PWM Z [H]
WA FE ARG 2 . ALY FAF $ 041 PWM 2 Wi 5.24 fios, Hd, EPWMI
(IFAL AN 0, EPWM2 (AL A E N a .

A

CTRil## —)E a i{—
b
PR :
|
cMP :
i :
I
| |
I
; .
I
0 I : )
I I :
I
EPWMIA 1 0 i1 0 1 0 1
: »
|
CTRiT % |
I
i
PRD
cMP
0
| : }
EPWM2A ( 1 0 1 0 1 0 1 0 )

5.24 FIALNHT EPWM BG4 PWM KIS0
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CTR=ZERO

EPWM1 SYNCI

EPWM1 SYNCO

Synchronization Input v

'Synchrom'zation Input

EPWM4 SYNCI

EPWM4 SYNCO

EPWM2 SYNCI

EPWM2 SYNCO

Synchronization Input y

v Synchronization Input

EPWMS SYNCT EPWM3 SYNCT
EPWMS SYNCO EPWM3 SYNCO
Synchronization Input Y
EPWM6 SYNCI
EPWMG6 SYNCO
Kl 5.25 i bk

Ee BT RN, AR R L S DSP PWMI GHIE, U0 R ZEIE R L

L AT RUR R E A T ER

Ui 4.
T E R EIC XIS ], FEIX I (8] HLA7 R us.
EPWMxA 0 1 0 1 0 1 0
! ! >
EPWMxB 0 i 1 i 0 1 0 ! 0 »
> € > <€ >
Tus Tus

K 5.26 XA R REE

5.2.9 FPGA PWM Control 5

FPGA PWM Control f3 H T-{# /25 PWM IhfE, *4 Enable=0 I, FPGA 5 PWM
IHE B N 0. Xk FPGA PWM Control AR v HE AR H S E A48 S, Wl 5.27 Fios.

) Enable

FPGA PWM Control
FPGA PWM Control

RTU-BOX Block Parameters: FRGA PWM Control
FPGA PWM (mask) (link)

Enable Inhibit FFGA PWM function.

Cancel Help

>

& 5.27 FPGA PWM Control it
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5.2.10 FPGA PWM £t

FPGA PWM #H i) PWM H FPGA 724, XUl FPGA PWM A8 v] i3k AR EL S 405 B -
M, W&l 5.28 Fins.

Block Parameters: FPGA PWM X
PWM FPGA
This PWM model is generated by FPGA and supports 60 units in
total. Each unit can be configured individually. Each unit
can output 2-channel PWM.
Channel Configuration
P#M Channel: |1 b
Output Mode: |PWM (Complementary output) A

Frequence (1Hz-500KHz) : |Dialog = |10[JOD |

RTU-BOX

Dead Time Duration(0.02xXN ug): |[J |
Phase (0° "358° ): (D |
b Counting Mode: |Triangle B
s PWM1_A o
Polarity : |Direct =
FPGA PWM | Comparator load mode: |Load on bottom -
[ 1|
FPGA PWM Cancel Help Appl

] 5.28 FPGA PWM itk

DSP PWM Hite S E B U1 N 3£ 5.9 Az~

%59 DSPPWM HiHeZ ik i

IiH ZFR ZH i B A
PWM Channel PWM i i i% #d F () PWM il
Pwm Channel JEIE B 8, "iEFE 1—60 iliE, PWM 155 M Fiber #F -

i, TENL 2475
Pwm(single output)-*.{5 S #iH PWM {55
Pwm(Complimentary)- 5 ¥Mgi i PWM {55

Quipuess i L Do(Complimentary)- i £Mi tH DO {55 )
Do(single output)-¥.{5 5 #iH DO 155
Frequency PR E PR E, Y 500Hz~500KHz =
Dead-time Duration BELX B[] SEIXISTA), AL us -
1+ ## 30 Triangle. Invtriangle. Sawtooth.
Counting Mode TR Tnvsawtooth PUAH, & I35 3 -
Phase AHAL A2, AR E VIR 0~359 =
Polarity -_ Hith AR . Direct: B Inverse: AHFN )
t
Load on bottom-Ji& &R 25 %K
Comparator load mode b 28 s A =X Load on peak-Thi B354k -
Load on peak or bottom-Til BB i H 25 4
AR

FPGA PWM EA B R A PWM AT DO #5X, PWM BRIESS & 1) 5 =
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EE HT B FPGA & H PWM; DO B MR HR 45 2 AN T8 2% 0 30 1 R3S #&EH T DO
A, NIAHSCThREEBMEE R, Wkl 5.29,

Block Parameters: FPGA PWM b4 Block Parameters: FPGA PWM =
PUM FPGA PWM FPGA
This PWM model is generated by FPGA and supports 60 units in This PWM model i= generated by FPGA and supports 60 units in
total. Each unit can be configured individually. Each unit total. Each unit ca configured individually. Each unit
can output 2-channel PWM. can output 2-channel PWM.
Channel Configuration Channel Configuration
PWM Channel: |1 - PWM Channel: |1 -
Output Mode: DO (Complementary output) - Output Mode: |00 (Single output) -
Frequence (1Hz-500KHz) : [Dialog ~ |10[)0[) | Frequence (1Hz-500KHz) : [Dialue ~
Dead Time Duration(0.02%N us): |[) | Dead Time Duration(0.02XK us): |0
Phase (0° 7359° ): |0 Phase (0° "359° ): |0
Counting Mode: Iriangl v Counting Mode: Irianzl -
Polarity : |Direct - Polarity : |Direct -
Comparator load mode: |Load on botiom - Comparator load mode: [Losd on Bottom v

Cancel Help Apply Cancel Help Apply

5.29 FPGA PWM #itk DO @iE
Ui 2:
— AT PWM {55 HAMA . PWMM Al PWMS &4 30 N850, BIA#%
H s 30 X5 HAMK PWM {55 .
i 3.
FPGA PWM B SR PUFF 2% L : Sawtooth. Invsawtooth. Triangle. Invtriangle, %)
AN 541, 542, 543, 5.44 fox, @REEPCENR PWM ) TAREEIE 2% 52.8 1,

A
5.30 Sawtooth F K3\
A

Kl 5.31 Invsawtooth ZJ K 3\
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\

K 5.32 Triangle %I

v

5.33 Invtriangle #H I

5.2.11 QEP #iRr

QEP L F A IE A2 Y g hD &%, DASRAS ENLEL T 0OieRe 7 ml . Il RAL B S B,
5 ENCODER X, #:05 XER 2.9 ¥, Wi QEP bk n] 3k AR He 2 $0% & L1,
WE 5.34 fis.

Block Parameters: QEP1 X
Encoder

This block is used to decode orthogonal photoelectric
encoder, in order to get the rotation of the motor rotor
direction, speed and position information.

Configuration

RTUSBGRon |

Channel Select: |1 =

Angle
Speed
QEP Direction

Maximum Pulse Counter: |1024

> |
> Pole of Pairs: ‘i ‘

|
p |

The Initial Position Angle: ‘0

Speed Filter Parameter : ‘1

QEP

Cancel Help Apply

& 5.34 QEP fith
QEP RS UL B R 3 5.10 iR

#5.10 QEP fibHes % i

mH E SR K dhs 2R
Channel Selection B 1-#iE 1 2-@iE 2 3-8 3 -
Maximum Pulse Counter et i) B8 2 Y2 T8 i — Bl R HH T Pk b 8o -
Pole of Pairs et % AL AR AR 0 4 -
The Initial Position Angle FEARME FFAZL IE St 88 A A B -
Speed Filter Parameter  JHEJE 85 S5 T R /N 1 B R — AR IR 64 -
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5.2.12 eCAN Tx iR

eCAN Tx T 523 RTU-BOX206 i# it CAN st 28 ) HoAth % 45 5 EA7 ML R 3515 B
DIRE - Xk eCAN Tx ABR n] 3k NS 4015 B J i, @il 5.35 Aizn . (RTU-BOX206 ] CAN
BEOZE CPU M b, Wil 2.3 FioR)

eCAN Tx

This module is used for CAN data reception. The maximum
number of transmission data is four words, and the maximum
number of modules is ten.

eCAN Configuration

Periphery : |[CAN A i
Y CAN ID RTU-BOX Baud Rate : [500K =
) Frame Type Mox Configuration
) Message Type
) Data
7 Data Length o~ N Tx
eCAN Tx 0K Cancel Help Apply
& 5.35 eCAN Tx féith
eCAN Tx BERZSE BN T 3% 5.11 Por.
F5.11 eCAN Tx LS H i e
i H B S SR A E i)
CAN ID CANID  #ME Variable fiHt4i X CAN ID, FRiEMI 1167, ¥ fEMI29 7  Uint32
Frame Type it Ture-Fr#EMT  Flase 3 J& i- Boolean
Message Type  HFAG257H Ture-#(#EMi  Flase-Z FE M Boolean
Data HE RIEHRMNE, &% 8 NFT Uint8
Data Length R RIEBIRMKE, &2 8 NFT Uint8
Periphery AL HWfhi%$E CAN A Il CAN B B}
Baud Rate PR R IE PR 20K, 50K. 100K. 125K. 250K. 500K. 1000K =
PLUR B 22 22441
. » CANID CAN ID RTU-BOX
4 0 oatnid Ftype Frame Type
4 0] Constant1
4 e Message Type

fen

i

data Data
uint8 bufferd

Data Type Conversion

Q
n
1N

len Data Length eGAN Tx

i

MATLAB Function5

eCAN Tx1

o
-
4

?:

o
S
@
g
-]
I~
>

& 5.36 eCAN Tx F5%4 5245
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: ﬁunction [CANID, Ftype, Mtvpe, data, len] = fen(dataid, buffer0)
Ftype=false;
Mtype=true;
len=uint8(8) ;
CANID=dataid;
data = buffer0;

& 5.37 eCAN Tx MATLAB Function g

5.2.13 eCAN Rx iR

eCAN Rx Hib ] T 528l RTU-BOX206 it CAN 15 B oAb ik 4 58 EA7HL R I%1E B
HIThEE. Midi eCAN Rx ik il ik AR S Bk & A i, WK 5.38 Azc. (RTU-BOX206 [
CAN [7E CPU #x k., ik 2.3 Fron)

eCAN Rx

This module is used for CAN data reception. The maximum
number of receive data is four words, 1.

eCAN Configuration

RTU-BOX CAN IDP o v
Frame Type > Periphery : |CAN B *
Message Type [ Baud Rate : |500K i
Data [
Data Length [
eCAN Rx  Data Valid [y
eCAN Rx 0K Cancel Help Apply

5.38 eCAN Rx #&Ht

eCAN Rx B ZH AU R % 5.12 Fios.

% 5.12 eCAN Rx S35 B

TiH R ZHu W Hm R A
CAN ID CAN ID SMER R CANID, Rl 11 67, &M 29 47 Uint16
Frame Type B3t} Ture-frifEMT  Flase 4 M- Boolean
Message Type e Rgit] Ture-#( 417 Flase-izt F& i Boolean
Data K HZHENNE, RZ 8T -
Data Length /N AR, &2 8 M Uint8
Data Valid EAE T 4Nz Variable F 5T 7R % R N 2% -
Periphery HMEIERE A PRk CAN A Al CAN B =
Baud Rate PR R 20K. 50K. 100K. 125K. 250K. 500K. 1000K

VEE: i CAN BLHUE(E BT SEHN CAN WS E, ] CAN IE{E I & w4
MRS B E 22
PATR O BARAE 225 = 401
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RTU-BOX CAN ID

Frame Type -
Terminator
Type »—]

: E £ 5
Data uint16 »in1 Outt 4’|CANAR3

Data Type Conversion2 Out2 4P| CANAR2
Data Length In2

outs CANALenth
eCAN Rx i RTU-BOX |
eCAN Rx Subsystem Variable1

Trigger

In1

4

MATLAB Function

P buffer RX1 —)(I)
P lenth fen RX2

] 5.39 eCAN Rx FE 7 s3]

3_..|function [RX1, RX2] = fen(buffer, lenth)

ST HH A B R T RS T T R
RX1 uintl6(0) ; %k 3% K i HE AL
RX2 uintl6(0) ;  %iFkRmiR%

o4 IR A% U BT

if lenth > 2 %HI B 5 NS W
RX1 = buffer(l);
RX2 = buffer(2);

end

5.37 eCAN Rx MATLAB Function {15
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5.2.14 RS232 Transmit R

RS232 Transmit FEH T 523 RTU-BOX206 &3 RS232 3@1Z 5 1 [r) HoAh 13 4% 5% _E A7 4L
RIEE B M IhEE. X RS232 Transmit FBHe i) 3 A Ee S £ B A, i 538 Aios.
(RTU-BOX206 ] RS232 15 & /£ CPU L, @ik 2.3 Fiown)

E] Block Parameters: RS222 Transmit
R5232

Configures Serial Communication Interface of the Rtuinit
to transmit data via pin. This enables asynchronous
serial digital communications between the Rtuinit and
other connected peripherals

RS232 Configurate

Baud Rate: |2400 7
Data Bits: |1 5
) Data RTU-BOX Parity Bit: [No parity bit -
) |Bﬂgth Stop Bits: |1 bit i

Delay cycle count: |3

N

TxFlag Rs232
RS232 Transmit

0K Cancel Help Apply
P 5.38 RS232 Transmit itk

RS232 Transmit FEL S B 40 R 3 5.12 Fios.

% 5.12  RS232 Transmit FLEZ ¥t B

i H ey N SH U K e
Data K 414 Variable BB 0 HIRAE LML EAE 228 2 240

Length B HME Variable BEUKHEE O ATRAE AN EAEL 4 E S M -

TxFlag RikkRERL  HME Variable BEBUKHEE O AIRAE LN LR ESH boolean

— XCRF 2400, 4800, 7200, 9600, 14400, 19200, 38400, 57600,
Baud Rat WAFZR ] -
aua e 115200, 128000

Data Bits AR HARKEE, XFF8 51 =
Parity Bit LA A REAL, W AR R BT RS -
Stop Bits (EA IR (IR VAR Brivt = W A DA -
Delay cycle count  ZEiR J& #H 114k B IEIR THEUE -

7E: RS232 Transmit FEER Simulink #57% py B4 fd FH 2% RS485 Transmit #if,
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5.2.15 RS232 Receive R

RS232 Receive B3 F T 523 RTU-BOX206 i i RS232 i 5 5 1 s HoAh 5 4% 5l E A7 H1
KIEE B HIINAE. X idi RS232 Receive M m] 3 AL 4% & A, WK 5.39 fiw.
(RTU-BOX206 ] RS232 15 & /£ CPU #x L, @k 2.3 Fion)

Ba 51
RS232

Configures Serial Communication Interface of theRtunit to
receive data from RXD pin. This enables asynchronous
serial digital communications between the MCU and other
connected peripherals

RS232 Configurate

Baud Rate: [2400 il
RTU‘BOX Data > Data Bits: |1 =
Parity Bit: |[No parity bit T
|ength > Stop Bits: [1 bit -

Delay cycle count: |3

Rs232 RxFlag p
RS232 Receive -
0K Cancel Help

] 5.39 RS232 Receive HHk

RS232 Receive MRS E I IH U TR 3 5.13 Fias.

% 5.13 RS232 Receive HHe S5 87

mH B/ SR Hm R A
Data K 41 Variable HHLA#2 1 FRTE EALHL RS2 &R

Length B K 414 Variable FHL) 2 R AE EAIHL L SEm &R -

RxFlag 2R EAL 4N Variable BEH 1z O FHSRTE EALHL B SERT SR boolean

— S FF 2400, 4800, 7200, 9600, 14400, 19200, 38400, 57600,
Baud Rat W R =
aud Rate 115200, 128000

Data Bits AR HAE K, R85 =
Parity Bit B KL, W AR R BT R -
Stop Bits (AR b, ArakEE 1 A2 fr -
Delay cycle count  ZEIR J& {114k B IEIR THEUE -

74: RS232 Receive FHL Simulink #5574 py H 448 2% RS485 Receive Hith,

5.2.16 RS485 Transmit R

RS485 Transmit FEHFH T 523 RTU-BOX206 &3k RS485 1@ 1= 5 [ [r) HiAh 13 4% 5% A7 4L
KIEEREKITEE. X RS485 Transmit AL o] gf AL S 505 B A1, @&l 5.40 s
(RTU-BOX206 ] RS485 15 & /£ CPU L, @k 2.3 Fion)
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Block Parameters: RS485 Transmit x

RS485

Configures Serial Communication Interface of the Rtuinit to
transmit data via pin. This enables asynchronous serial
digital communications between the Rtuinit and other
connected peripherals

Channle select:

Periphery: [485-1 =

R5485 Configurate

Baud Rate: | 2400 i
) Data RTU-BOX Data Bits: |1 -

Parity Bit: |No parity bit %
) Iength Stop Bits: [1 bit '
) TxFlag Rs4ss

RS485 Transmit
Cancel Help

4 5.40 RS485 Transmit f& 1k

RS485 Transmit FEHRSELBIHWIN 3R 5.14 Fiw.

% 5.14 RS485 Transmit FLELZ ¥ B

T H B SR Hm KA
Data Hs 41 Variable BLHLF3E O FISRAE LAIHL LTEZ4 & S 4L
Length HEKEE A Variable BUHLUHE O SRTE AN EAEZ 4 € B4 -
TxFlag RikkrENA  HME Variable B IHEE O RAE LN EAELRS ESHE boolean
Periphery AMEIERE A P £ 485-1 Al 485-2 -

— SZHRF 2400, 4800, 7200, 9600, 14400, 19200, 38400, 57600,
Baud Rat LEERS _
aud Rate 115200, 128000

Data Bits B K BHEKE, X8 -
Parity Bit g A RIS, AT % A AR R B TR B -
Stop Bits (AR feibhr, Ik 1 A6/2 A7 -
PAT N BAKRAE T 225 401
TEST2 SEND
RTU-BOX
unuse‘ y P TxBuff
MATLAchr;unction
Uint16
= -p TxLenth
Vaiasﬁﬁ
D Uint16 function v = fcn (m)
1 P TxFlag
Constant5 Rees data :Uint 16 ( 1 255) ,
RS485 Transmit y = data’ .
Pl 5.41 RS485 Transmit #5284 5451 5.42 RS485 Transmitx MATLAB Function 1%
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5.2.17 RS485 Receive R

RS485 Receive 3 F T 523 RTU-BOX206 it RS485 {5 £ 11, Bafit HoAth 5 45 5k A7
WLRIEE B RIThEE. X7 RS485 Receive fEHR v #E AL S #0015 B S, @l 5.43 Ao,
(RTU-BOX206 ] RS485 15 & /£ CPU #x L, @ik 2.3 Fion)

Block Parameters: RS485 Receive X
RS485
Configures Serial Communication Interface of theRtunit to
receive data from RXD pin. This enables asynchronous serial
digital communications between the MCU and other connected
peripherals.
Channle select:
Periphery: |485-1 e
R5485 Configurate
Baud Rate: [2400 i
RTU-BOX Data > Data Bits: [1 i
Farity Bit: |No parity bit T
|ength > Stop Bits: |1 bit hd
Rs485 RxFlag p
RS485 Receive
Cancel Help Apply
5.43 RS485 Receive FHbR
RS485 Receive BIRSH U U £ 5.15 FioR.
# 5.15 RS485 Receive #HEHLSH1
mH B ZHui K dhs 2R
Data A A Variable FEBR A4 10 FSRAE I B S2it R
Length B K AN Variable Bz O RIE BAIAL B ST B ;
RxFlag bR EAL A1 Variable Bz O RIE BAIAL B ST BoR boolean
Periphery HMRIE R A P £ 485-1 Al 485-2 B}
N— SZEF 2400, 4800, 7200, 9600, 14400, 19200, 38400, 57600,
Baud Rat BERFER =
auc Rate 115200, 128000
Data Bits AR B, SCFF 8 7Y -
Parity Bit Begs AL REAL, WL AR R BT RS -
Stop Bits 1AL by, WTREEE 1 A2 4 -

PUR N BARAE I 225 =401
TEST1 RECIVE

RTUBOX oo - + outt RS4851R1
outz
RxLenth ko2 ou RS4851Lenth
Subsystem Variable60
RS485 RxFlag
RS485 Receive
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(1 ) ————p{buffer RX1
In1 4 Out  'mgger
B lenth fen RX2
Out2

MATLAB Function

In2 Out3

& 5.44 RS485 Receive 1 S5

-] function [RX1,R¥2] = fcn(buffer, lenth)
Soskst Ayt (10 A B R A T BRI U Ak
RX1 = uintl6(0); %flsmifRigHahk
RX2 = uintl6(0); SRS

%47 L B 15 AR T
if lenth > 0 % AL 45 A& il
RX1 = buffer(4);
RX2 = buffer(5);
~end

K] 5.45 RS485 Receive MATLAB Function %%

5.2.18 Ethernet Configuration iR

Ethernet Configuration f& 5t Fij T fid B RTU-BOX206 W [ #1545 & . il Ethernet

Configuration B A3 NS K% B 51, WKl 5.46 s . (RTU-BOX206 (1M £ CPU
R, W 2.3 B

Block Parameters: Ethernet Configuration *
Ethernet Configuration
This module is an Ethernet port communication module, which

supports 8-way communication connection and can be configured
independent Iy

Native Parameter Configuration

IP Address: |1§12_ 168. 0.1

RTU-BOX Native Gateway: [255.255. 255. 0 |
Mask Address: [235. 255, 255.0 |
MAC: [00-00-00-00-00-00 |
Ethernet Configuration

Ethernet Configuration

[ ok [ concet || metn | [ dpal

K 5.46 Ethernet Configuration # 1t
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Ethernet Configuration #EZH U~ 3% 5.16 Fias.

# 5.16 Ethernet Configuration FH¢2 %1} #H

TiH R
IP Address IP Hhhik
Native Gateway ENGINEPS
Mask Address FERD Hh 1k
MAC R
5.2.19 Ethernet Send 1R

ZH UL
P Hih- BRI 192.168.16.10
M SCERIA A 192.168.16.1
HEfg k. 255.255.255.0
P& MAC Hhhik

Ethernet Send i3k F T~ 523 RTU-BOX206 i1 /X 1 ] HoAth % 46 5% A0 R E(E B HITh
ft. M Ethernet Send R vl 1 AR SH0% B i, W 5.47 ffizs. (RTU-BOX206 1M

FIfE CPU M, Wi 2.3 o)

Block Parameters: Ethernet Send

>
Ethernet Send
This module is an Ethernet port communication module, which
supports 8-way communication connection and can be configured
independent Iy
Parameters
Connect Channels: |0 -
Transport Layer Protocol: |TCP Server e
RTU-BOX
> TxBuff Local Port: |5§U |
Data Max Length: |5!.'._’ |
) TxLength
Ethernet Send
Ethernet Send Cancel Help
5.47 Ethernet Send &5k
Ethernet Send HEHZE U U T 3R 5.17 Fis.
3 5.17 Ethernet Send 1 ER 2 % 1) ]
i H B ZHu H a2
Connect Channels LS GBS HiE: 0-7 =
TCP Server:A&HifzH HhUIR % 2%
Transport Layer Protocol  {&4)2 HY TCP Clinet: £ 42 il B3 % 7 vy -
UDP: i/ Sl i p il
Remote Address 7 Hh bk R hhl: 255.255.255.0 .
Remote Port JTC RS ] B MAC it -
Data Max Length HIER KK E 512 -
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5.2.20 Ethernet Receive it

Ethernet Receive #E F T- 52 RTU-BOX206 38 13 X [ 32105 HoAth 1% 25 8 _E AN &K IEAE B
K1) fg . Wi Ethernet Receive fEBR n] it NS4 15 B 1, 1l 5.48 ATz~ . (RTU-BOX206
FIR I 7E CPU #R b, i 2.3 Fran)

Block Parameters: Ethernet Receive x
Ethernet Receive

This module is an Ethernet port communication module, which
supports 8-way communication connection and can be configured

independently

Parameters

Connect Channels: |1 hd
£l Transport Layer Protocol: |TCP Server i
RTU-BOX
RxBuff |» Local Port: |M]U |
Data Max Length: (512
RxLengTh » ata Max Len |-, |
Ethernet Receive |

& £l

Ethernet Receive

Cancel Help Apply

%] 5.48 Ethernet Receive fR bt
Ethernet Receive B S AL 5B W1 R 3R 5.18 Fiiss

%% 5.18 Ethernet Receive RS %35

H ZHK ZH i K dhs R
Connect Channels EREEE HiE: 0-7 -
TCP Server: &4z il W3R 55 4%
Transport Layer Protocol &% /Z Wil TCP Clinet: A% fi42 il P8 % 7 3 -
UDP: i il fi pir il

Remote Address 76 FE Ml bk R hk: 255.255.255.0 =

Local Port At i 11 B MAC Hiik -

Data Max Length Bk KK 512 -

5.2.21 YX B3k

TEE R D) B2 SRH 24V SRNG5S, XGE YX BT NS 0%
B, WK 5.49 Frs. YX SARTFREAS 5 3CHF 24V, 110V, 220V, 7] LAk TELECON
PR B AR AT IR B, BRUE 24V Y X BLAY (1% 2 AH N OC BAE 5 RAS , 45 51 I 24 v,
BHUR[E] 15 4550 ov, #HEHuRE 0.
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Block Parameters: YX
YX

input signal is 24V, the state of output is 1.

is boolean.

Input Channels

Number of Channels: |3
Channel no. L [YX01
Channel no. 2 (YX02

RTU-BOX Channel no. 3 |YX03
[JUse multiple output ports
Yx P

YX
YX - Help

K 5.49 YX Kith

YX RS E U T2 5.19 Fror.

2 5.19 YX #EHe 2B B

i H 2 SRV
Number of Channels SGBERSE (grE=1 PR S B AL A 18 A T I KL
Channel no. H AR iEE brivke 25 qUNI BB
Use multiple output ports 253 & 4y Hi 3 1 {2l 0, BT 1
YX - R Han i 1
Ui 1:

This block gets the state on a given input line.

If the
If the input
signal is OV, the state of output is 0. The type of output

Apply

Boolean

Use multiple output ports 1R AA) ik, fEACE | Z@E RS, FEES Demux —i

A, Wk B R

RTU-BOX
Yx YX1
YX
Demux YX2

YX

5.50 /AA)i% Use multiple output ports

Use multiple output ports @15 4)i%, fERCE | ZEEMELT, Al nER, W FE T

VAN

R ()
Yx02

YX
YX2
YX

K 5.51 “zJi% Use multiple output ports
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VEE: N TBEIFRPa), YX BRSO RS S, A 100us IEH, 2R)5 FEBOT
FIRZS, BHIRGERFE, A2 AFABLIIFICIRE o rtunit B BCR R YX BB O
EHIEF .

5.2.22 YK B

TR T RS 4 4k e SR AR, O YR RH AT AR S R,
5.52 Fir. YK K AR5 Boolean. 24N 1, T4k i 880 & 254N 0,
U7 £ 22k EL SR U7 T

Block Parameters: YK X
YK

This block controls a relay to be closed or open. Input
value is limited to 0 or 1, boolean.

Output Channels

RTU-BOX Number of conversions: |1 i
Relay no. 1 |YKO1 -
) YK_HZ [ use multiple output ports
YK
YK Cancel Help Apply

5.52 YK itk

YK RS E N2 5.20 Fror.

# 5.20 YK HEH S0 B
H AR SR Hm R A

YK Control 4k HL AR % 2k BRIETE TZ A HZ Wik, TEILBERA 1 -

Number of conversions  H1# & 5%k % RSB AT Y YK 818 84 -

Relay no. B iiE PRSP iE -

Use multiple output ports 2 3 1& 4 A 3 [ fE 2l I, VLB 2 =

YK = i vy 11 Boolean
Ui 1:
TELECON #RRILH 8 Mk AR, . —HPR A WAk TZ, H—HIRNE
] 2% H1. 2% HZ .

Ui 2:

Use multiple input ports WIERAA)IE, ERLE 7 Z2@EREH T, FELES Mux —&f
., N EFR:
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1) RTU-BOX
YK1 YK
YK
YK2
MUX "

K 5.53 Av/A)i% Use multiple output ports

Use multiple input ports 15 4)i%, fERCE | Z@IE RGO N 208w, 0T B FR:

RTU-BOX
YKO1
YK1
YKO2
YK
YK2

YK

K 5.54 /A)i% Use multiple output ports

5.2.23 Main Loop Task &R

Main Loop Task B H TS BHAT E WAL S5, A IARIS E EE R 4T, TG
Function-Call Subsystem 5 Ht— 28 F§ iZA 8 0y Simulink T B A6 H 717 ), X Main Loop Task

BRG] B AR EB B A, A 5.55 i

Main Loop Task

model.

Configuration
Task 1ms [
Main Task : |Task lms

Main Loop Task
Main Loop Task

0K Cancel
5.55 Main Loop Task f#Hk

Main Loop Task BHRZSE B 41~ 5.21 s,

2% 5.21 Main Loop Task A3 35 B

TiH SRR ZH
Main Task (aingla ERES B, T LU 1

P 1:

This block allow the code executed at a fixed period in
RTU_BOX main loop. You can use a fixed period only once in your

AR

Main Loop Task 53¢ i] SEILAE RS — € I (B IR A AT — AR 9 Zh fE, [R]— Logic B

AT LUA# F 2/ Main Loop Task #78, {HEREAFFIFE/, 0K 5.56 Fix.
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RTU-BOX

RTU-BOX
Main Task 1ms

Main Task 5ms
Main Task Main Task
Main Task Main Task1 Y
function() function(}
TASK1 TASK2
5.56 Main Loop Task #& A5 FH 7= 451
5.2.24 TIMING &R
TIMING B T~ 5 B 0 25 A O 76 B8 A1 4% ) 2 vh iz AT RO IR [8], R R ] 5.57 Jir
i—\‘o
Block Parameters: TIMING x
TIMING
This module is a timing module, which can count the current
RTU-BOX running time of the object model and return the current
FunCall > running time. The module has reentrant properties.
Time
TIMING
TIMING Cancel Help
K 5.57 TIMING #ib

TIMING # A S5 7 LR E, (5T ZH Function-Call Subsystem (%15 ! 4
Simulink “THAH H 47D LK Variable B —#efli A, #5 @A WA 5.58 frx, H @24 4r

WA AL Function-Call Subsystem B8, Q1247 i Kl id TIMING B Time
M4, #A7A us, AIEIT Variable #EEL/E RTUS H1EE,

e
K T/EG AR R
RTU-BOX EQ )\T‘«Z *D%‘ ﬁ% EF‘
.
function()
TIMING F;:;:::‘-QC:V

] 5.58 TIMING e {i F 7= 451l
P 1:

TIMING 5] BRI RE e, 0 SR i) S Az AT i 8], W] 5 AR A B 5.59
B
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P%%%*ééﬁﬁﬁﬂ‘ﬁ w;uzﬂ}

§i S
RTU-BOX
iy BNzt
TIMING ariahle
TIMING1 Variable1
RTU-BOX
RTU-BOX
Enable
BEses [ function() m
ADC_A »int ol Variable2 S
ADC DSP PWM
ADC Function-Call
Subsystem2

5.59 TIMING #ite i F 7= 451

5.2.25 SYSCFG #Ht

SYSCFG #i | THL B KRG HIMR, Midi SYSCFG #ibn] ik N He 2 Hist & S,
wE 5.60 Fis.

User Interrupt

This block is the most important model of the system. The
code involved is executed in a fixed frequency by
interrupt. The valid frequency setted is 1 to 50, but
which suggested is under 20KHz when a complex algorithm is

RTU-BOX applicd
Frequency : |10 KHz
SYSCFG
SYSCFG

0K Cancel Help Apply
K 5.60 SYSCFG #Hk

SYSCFG #h Syt B In N 3K 5.21 AR

%% 5.21 SYSCFG #4233 1

A e ZH 2R
Frequency AR A, L 1 -
e 1:

s 1) A0 2 1R R A5 B 20K PR AR 8 2 A [ 1, g B 22 KB TR VR R PRAT — IR R T
WEVE N 1IKHZz~50KHz, #4745 N 10KHz, B 10000, 552 FISRAE, MHAT K
FRAC, BRAS AT AR RE bk 2B 2 s 1 Il s, DUBRAT IR BN, BEAE AT I
ARG AR/ o A PAT I I AL T 50E AP K, RTU-BOX206 227~ Hii, fif ik
FFEAWA: —RBEREHIE, IR R hiBik,

i 2:

KAERT[E] Sample time 3% & FME S #EGPKFEID . W REHE N 10kHz, U RAER [H]
A9 0.0001. HARBIE RS E B B[R RGAE
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File Edit View Display Diagram Simulation Analysis Code Tools RtuBox Help

E-=-8 Be-E-ed®p = -]

RtuProject001

File Edit View Display Diagram Simulation Analysis Code Tools RtuBox Help
E-o-F Eeg-E-ed®p = [{r o [Soma 7@~y

TEST1

Simulation time

Start time: (0.0 ‘ Stop time: ‘IOAO

Solver options

Type: |Fixed-step ~| Solver: |discrete (no continuous states) S

¥ Additional options

1 T 1
Fixed-step size (fundamental sample time): 10. 0001 |:1 b %Mﬁa_li

Tasking and sample time options

Periodic sample time constraint: Unconstrained
[J Treat each discrete rate as a separate task
[J Automatically handle rate transition for data transfer

\:‘ Higher priority value indicates higher task priority

Kl 5.61 & Sample time

5.3 Common Library

Common Library JFE IS | — 265 FH (9 vk, 5 8 A P {8 FH RTUS #4797 K& .
(Common Library X AW 5635, 15 IGE rtunit A 7 A A5 REEGHNE B
5.3.1 Pulse Wave f&Ht

Pulse Wave i H T A . AL WRAE I B DA &5 2= LY nl W B 7 3 kv, W
i Pulse Wave FEER AT HE AR ER S 4015 & FL 1, U0 5.62 ATz~ Simulink 477 32 45 B Uk 5.63
INo
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[a] Block Parameters: Pulse Wave
Pulse Wave
Output pulses:

if (t >= PhaseDelay) & Pulse is on
Y(t) = Amplitude

else
Y(t) =0

end

The step time is the Sine wave run cycle .

Parameters

Frequency:

[50

Phase:

[o

Ampli tude:

[1

Bias:

[o

Duty:

0.5

Pulse Wave

Data Type: [single

Cancel Help Apply
Kl 5.62 Pulse Wave i
Pulse Wave B S UL U0~ 3& 5.22 FiR .
% 5.22 Pulse Wave fHERZ 35 1
i By ZH LA
Frequency e Jik e g e 15 B
Phase AEAE Jok pAE AL 152 B
Amplitude TR AE Jhk e 15 B
Bias I Jok i 2 152 B
Duty i S Jok v o 25 b v B
Data type Bn e m Single-HLkE EIF s 2 Double-BUkE FETF mi 2
4 Scope - [m] X I
File Tools View Simulation Help >
Q- O0P® - =-H-FJ-
. =Duty=
05
0 M= — — - — — - — — — Y
0.5 - Bias
At A
1.5
2+
Ph1ase >
0 0.1 0.2 03 04 05 06 07 08 09 1
Ready Frequence T=1.000

K] 5.63 Pulse Wave #&Ek Simulink 1/ E
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5.3.2 Sawtooth Wave £t

Sawtooth Wave £ F -4 H A00% n] i 88 1A%, X5 Sawtooth Wave A HL A] HE A A Bk
SHE S, WA 5.64 . Simulink 17 E45 R W& 5.65 .

Block Parameters: Sawtooth Wave X
Triangle Wave

Output a triangle wave:
Generate a symmetrical triangle wave with peak amplitude

The step time is the Sine wave run cycle .

Parameters

Frequency: |5000

> Data Type: |single T

Sawtooth Wave
Cancel Help Apply

K 5.64 Sawtooth Wave ik
Sawtooth Wave FRHRSEL 5B W1 R 3R 5.23 Fir.

% 5.23 Sawtooth Wave S %3 B

i H e SR Bl R
Frequency AR B T -
Data Type T Single— k5 FEIF s 2 Double—XUkh FE % mi A -

4 Scope - [m] * ‘
File Tools View Simulation Help -
- GOP® - Fl4-
T e
0 0.1 02 03 0.4 0‘5 06 o7 08 0.9 1
Ready T=1.000

K 5.65 Sawtooth Wave 13t Simulink {7 &

5.3.3 Sine Wave #Ht

Sine Wave 15 F T4 tHAFCR . WRAE . AHAL DA S B2 P ¥ B B 5% . o, B,
ME R T 7E 2680k, XU ili Sine Wave FE Al #E NS 25015 B 7 H, Wl 5.66 Fizk. Simulink
i 5.67 Fiom.
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Block Parameters: Sine Wave
Sine Wave

Output a sine wave:
0(t) = Amp#Sin(Freg¥t+Phase) + Bias

The step time is the Sine wave run cycle

Parameters

Source Value

Frequency: :Dialog il |50

Amplitude: |Dialog T |1

Phase:

Oupp

Data type: |single

Sine Wave Cancel Help Apply

& 5.66 Sine Wave 15k
Sine Wave B ZHut A U1 T 3% 5.24 Pk
2 5.24 Sine Wave #5354 B

i H ZFR SR
IES%U AR, Input——H] Variable i\, #E RTUS

DS
Frequency s AT E LAY Dialog—— % B A EH
. . IE5% Y% IE{E X B, Input——FH] Variable i\, #E RTUS
Argliivgls Lt AT AEL I Dialog—— i B A
Phase Pz IESZ AR B
Bias Eh=s EZE mE R E
Data type HpE Single-HL k5 FETF s 2 Double-BUE FETF mi B
4 Scope = [m] X ‘
File Tools View Simulation Help -
Q- O0PE® -=-E-FA-
| Phase E | [ o

- ————————

05

0.5 [~

1.5

1 It 1

I I I It
0 0.1 0.2 03 04 05 0.6 07 08 0.9 1

Frequence

Ready <t

K 5.67 Sine Wave #5¢ Simulink 15 F
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5.3.4 Tep2Sim B

Tep2Sim FER BT TCP/IP 3@ i1, Ml Tep2Sim AR n] 3k N AR B2 Kokt & 71, i 5.68
PR

Block Parameters: Tcp25im X
TCP Receive

Receive data over TCP/IP network from a specified remote
machine for simulation.

Parameters

Remote address: ‘192. 168. 16. 10 |

Port: 508 |

Timeout (s): [30 |

Address:192.168.16.10p
Port:504

Tep2Sim cancel | [ netp | [IEEES

Number of variables: ‘4 ‘

] 5.68 Tep2Sim HEHk
Tep2Sim BERS UL A1 T £ 5.25 iR .

% 5.25 Tep2Sim HH S4B

i H B ZHLH HmRn
Remote address AR AL 192.168.16.10 (## k) -
Port | 508-TCP/IP LAJK Wi il -
Timeout B PR A (D) -
Number of variables AR 2R HMAMAZREHE -
5.3.5 Triangle Wave 5t

Triangle Wave #54t F T4 H A0 AHAL IR AR « (B2 ] 158 B 1 = A1 kol , XUk Triangle
Wave fEHLA] 33 NS H0 B 50, WK 5.69 7~ . Simulink 17 B 45 540 5.70 fizs.

Block Parameters: Triangle Wave X

Triangle Wave

Output a triangle wave:
Generate a symmetrical triangle wave with peak amplitude

The step time is the Sine wave run cycle

Parameters
Frequency:

[0 |

Phase:

o \

Amplitude:

Data type: single it

Triangle Wave

Cancel Help Apply
K] 5.69 Triangle Wave f& 1k
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Triangle Wave B S BHI41 N 3£ 5.26 iR

3 5.26 Triangle Wave HEL S %1t B

BJIRE| EA s ZH 2R
Frequency LS SHBAR A -
Phase AHAL =HBAHCL I E -
Amplitude MEEL =AU -
Bias & = AR E A -
Data type Hu Ay Single-HFE FEVF s 8 Double- XUk BT mi 20 -
o scope = |
File Tools View Simulation Help -

oy
RRR

[Ready T=1.000

0.

n

)

P 5.70 Triangle Wave #%5k¢ Simulink 15 £

5.3.6 Trigger Increase fEiR

Trigger Increase #iE 7= A B By, XU Trigger Increase bk a] gk N H S 5015 & Jt
[, Wk 5.71 fi7n. 4 Enable {55 A& HFPR, Trigger Increase B #ifE, MAPILHIEZ L
N ANk JG ik B 248 . Simulink 17 B 45 R WK 5.72 s,

Block Parameters: Trigger Increase *

Trigger Increase

When enable is true, the output value will increase from the
start value to the end value after n times.

Parameters

Start Value : |U |

End End Value  : [10 |

>EU3M 0ut> Num of Times : |l(} |
Start

Trigger Increase '

K 5.71 Trigger Increase itk
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Trigger Increase FERZH i B U K 5.27 Fim.

K 5.27 Trigger Increase #5241 B

T3 H B SR Hym KR
Start Value HItRME HItHME -
End Value ZMH 3] -
Num of Times 7 QUL T QUi -
4 Scope - a X ‘ 4 Scope - o X
File Tools View Simulation Help > File Tools View Simulation Help >
Q- eOPO - x-EH-FA- Q- IOP® K- FA-
T el m

Num of Times=5

10

8

Num of Times=10

10

10

Ready

10

Offset=0 T=10.000 Ready

12
%10

Offset=0 T=10.000

K 5.72 Trigger Increase f&:k Simulink 17 &

5.4 Power Electronics

Power Electronics 2 HUA ¢ T — S8 By o AH R BRVEAR R, D78 H P A B RTUS #E47 T

% . (Power Electronics ¥ AW 523, 1HEIEANT [F@tE:] & ER.)

5.4.1 SVPWM #&ER 1

SVPWM HBEHR 1) Ty B & 7E = A FR IE5Z 9% B R RO T, = AHX PR Bl L E 1 A ERAR
MRS BN S bR, it = AR AR 38 AN [ SR A& A )46, AT TR B PWMe XUt A
Pony Dk N A1 5T, a0 5.73 B

TEE R A B 02 S, HkS PWM(DSP PWM/FPGA PWM) AR B 447 1

il 42 5 PWM
)Ualpha Dutyl > | Bal Block Par meters: SYPWM
SVPWM
)Ubeta Dutyz > Two level space wector with Modulation
JUDC SVPWM __ Duty3p
SVPWM

OK Cancel

5.73 SVPWM f&EHk
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Help
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5.4.2 SVPWM #&EH 2

SVPWM (1) D fig 2 AE = AR IE 52l R AL A 00~ = ARXSFR Bzl pL e - LB AR
WEE IR N2 hrite, i = AR BN R S AR IE M D4, TR B PWM.e Bt A
Puny DAgk N A H 5 T, a0 5.74 BT

T R X B 2 2t AR5 PWM(DSP PWM/FPGA PWM) 83k 47 1
il 2E B PWM.

: Block Parameters: SVPWM
RTU-BOX /
3 Ualfa uty A [ SVPWM
Two level space wector with Modulation
3| Ubeta DutyB >
b D P
| Ude SVPWM utyC
. e
Y 0K Cancel Help Apply

5.74 SVPWM #ith

VE: 541 11542 T E SVPWM BEL T RE— 2. 5.4.1 F11¥) SVPWM B H & i i
Matlab/Simulink BB 8 22 (1], 5.4.2 HHF) SVPWM 2 i C1E = H35119.5.4.2 X SVPWM
LA AR B 5 3 o

5.4.3 DAB 15

DAB iR L e R A H] (SPS). ¥R HH#EH] (ESPS). WEMMHY iz
Hil| 5% (DPS). XU DAB i n] g NS 50k B 5w, @il 5.75 Fiw

Block Parameters: DAB X
DAB
Each module outputs 4 pulses to control the high-voltage or
: PWM_EN_Primary RTU-BOX low—voltage side of DAB
N Configurate
/ PWM_EN_Secondary Module Select |1 b
: Phase External Frequency (Hz) : ‘10000 ‘
Dead Time({us): |1 ‘
3| Phase Internal Primary
N\
4| Phase Internapégcondary e B Bty

& 5.75 DAB ik
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DAB S B il F 3£ 5.28 Fras.

 5.28 DAB fb 251 B
T H TR ZHu EAE TR
Module Select M FiRi% £5;BOX206:1——DABI, Wi 1
Frequency LI ES S FERANFBE, B (HZ)
Dead Time B [X Bisf 8] BEIX T[], AL Cus)
PWM. EN Primory  FAPERE 1: 1%%‘%)?%@4%%%@#; ‘f): HEURIL 4 DRE Uint16
- H, LB 2
PWM_ EN Secondary  BBKrHE: 1: ﬁﬁ"é%ﬂm4ljj$%¢ﬁthﬂ; 0: BRI 4 hEEH Uint16
Phase External ANFEAHRE  DAB AMEEAHRHE, YO (-1-+1) A28 F-0.5-0.5  Single
Phase Internal Primary SR N FAH I SR N R AR, FNYEE] (0-1) Single
”;a::;‘gal AL A FILWB AR, MATEE (01 Single
YT 1.

RTU-BOX206 i 2%k £ fx £ 7] LAk BOX206:1——DAB; 2——DAB2; 3——DAB3. X 3 FIBER
RE 1-8. 9-16. 17-24,

PR 2:

B th B ] PWM S, PWM i th 9 [ 4t o 2 X S1-S4 R R TF R, Q1-Q4
SESUNRILTF R, Hoh EPWMI-2 #%4)] S1, S3, EPWM3-4 £ S4, S2; EPWMS5-6 %
#l Q1, Q3; M EPWM7-8 #5Hil Q4, Q2. DAB MW N 5.76 FioR.

IS0 S S, s

¥ +
% GCe= =15

L) ®
L = C

LE® J:S@ o

| 5.76 DAB #i$hfai

5.4.4 SVPWM NPC &k

SVPWM NPC #1822 G5 A1 i ML sh a2, 4 22 i) R B B S s 1) R
(7 H S R B HEAT BB, IR AR O T R A AR AR IR T OIRES . T AEMIERE R,
SVPWM il — AR R GE LR 12 (8 R o SR WARDR T B R B AR b O T 4
ez AR R R, IR, JFRaN RS RS AR SR L 2 H, X SVPWM NPC
AT LI E S H, Wil 5.77 P
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Block Parameters; SVPWM NPC 5%
SVPWM
P HESESYPWMAR AR A, 4t B2 B o B8 3 ks
alfa
ot T Deyal Source Value
Udel DuyA2p. Balance : Dialog | |Enable *
Ude2 DutyB1 . i
HEEE () : [0 |
1d DutyB2p
I TS HfMEESER (F): |0.01 ‘
Costheta )
SVPWM NPC DuyC2p
Sintheta
SVPWM NPC Cancel Help Apply

B’ 5.77 SVPWM NPC #
SVPWM NPC R ZE i B U1~ 58 5.29 s

% 5.29 SVPWM NPC #5233 ]

HiH B/ Z 4 B Hm AR A
Balance Fh Al Enable— 1 s P 52 A g -
THE - AP LR TR (Hz) -
I E . IERHR B S B SR A E (F) -

5.5 Transformations

Transformations J& F NSk T — S8 HE - AH SR SRV AR B, J5 (8 F P 43 B RTUS #E47 H & -
(Transformations TR AW 523, 15 B IIE rtunit A F AR SR FEE.)

5.5.1 VPP2Vphase iR

VPP2Vphase R T4 RAF ) E o R AH AL A, Xy VPP2Vphase fEH A i ASEH 2
B E S, Wkl 5.78 Fias.

Block Parameters: VPP2Vphase X
} Vab Va |y | Subsystem (mask) (link)
3| Vbc VPP2Vphase Vb [»
3 Vea Ve [»
VPP2Vphase Cancel Help Apply

5.78 VPP2Vphase HHk

Bk RN Vo, Vi, Ve, WAREEHE AR N

Va — Vab I/ca I/b I/bc V
3 3
y VaVi
‘ 3

78



5.5.2 SRF-PLL &t

SRF-PLL it & 3T dq [FI 2D e AL bR A 4 i) = AR AHPA (SRF-PLL) 1 S R4 H [
HE Va FIAH A . XUl SRE-PLL AB a3k AL S 505 8 i, Wi 5.79 Fios.

Block Parameters: SRF-PLL X

I 9 SRF-PLL (mask) (link)
) ua
Jub  SRF-PLL theta >
Yo |

SRF-PLL Cancel Help Apply

[ 5.79 SRF-PLL #i
SRF-PLL B St B 4 N % 5.30 i
2 5.30 SRF-PLL e 2%k 1
TiH HK ZH LAY
ua,ub,uc AHEL FHHL R single
theta A W HE [0, 2x) single

5.5.3 SPLL-SOGI £t
T N R 25 1 B AH IR R G40 AH (SPLL-SOGD) LA R 43 FiL [ L J&. Va (A

. Xk SPLL-SOGI #EHnf gt NS 50k B S, anl&l 5.80 Frw.

Block Parameters: SPLL-SOG! x
SRF-PLL (mask) (link)
Parameter
> Va SPLL-SOGtkheta > Frequency (Hz) : |50
SPLL-SOG! Cancel Help Apply
5.80 SPLL-SOGI &
SPLL-SOGI #HSH i B 41~ % 5.31 AR,
# 5.31 SPLL-SOGI #5245 B
E| H ZHt B pig it
Ua HH L FHHEERA single
theta A YO EI[0, 2m) single
Frequency G LA FL S R R v AR -
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5.5.4 RMS &R

RMS B TR BN S IR A RUE, BRIARERH RMS 4R,
Xy RMS B n] it NS4k 8 5, Wi 5.81 Frs.

Block Parameters: RMS X
AVG (mask) (link)
Measure the average (AVG) value of the input signal at the

specified fundamental frequency.

When the AVG value parameter is unchecked, the block outputs
the AVG value of the fundamental component of the input
signal

Parameters

Signal frequency (Hz): ‘50 |

>in RMS RMS > Sample frequency (Hz): ‘10000 |

RMS Cancel Help Apply
] 5.81 RMS 1t
RMS R SE U B WS 3R 5.32 B

2 5.32 RMS #H S50 i

BRE| e ZHL Ve Tt
Signal frequency (Hz) — fF5M%  (F5M%, Freq=50; HUEIEME: 1-1000HZ; Uint16
Sample frequency (Hz) — SRFESIZE  KAESIZE, Fsam=le4; HUHTEMH: 500-500KHZ; Uint32

Vi 1:
WHAME S — AN EIE A XLX2,....Xn, ¥ RARE T E AR H:

RMS= [L3(x, )

n=1

5.5.5 AVG iR

AVG BT H AN E NG SR 8E, SRMKREER AVG iH5H 4R, Xk
AVG BEHn it N 24 B A, Wi 5.82 A .

Block Parameters: AVG X
AVG (mask) (link)

Measure the average (AVG) value of the input signal at the
specified fundamental frequency.

When the AVG value parameter is unchecked, the block outputs
the AVG value of the fundamental component of the input
signal

Parameters

) in AVG AVg > Signal frequency (Hz): |50 ‘

Sample frequency (Hz): ‘10000 ‘

AVG Cancel Help Apply
K 5.82 AVG iR
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AVG B ZE I a0 R 3R 5.33 A .

3+ 5.33 AVG RS H00E

T H EAS SR Ky R
Signal frequency (Hz) BEEME (BESZE, Freq=50; HYATEME: 1-1000HZ Uint16
Sample frequency (Hz) KEEHIZ  REEAIR, Fsam=le4; HUATEF: 500-500KHZ Uint32
5.5.6 Clarke &£ 1

Clarke AR E F A28 25 1 = — 2 10 2 1 1L AL FR AR (1 9 B 70 48 3] — 3l 1) 58 7
1A bR R, TRIFR N 3S/2S A8, 1ZARHE T = A AR RSt Wi Clarke AR B AT 3 A A5
WSH ik E S, WK 5.83 Fs.

A+B+C=0 |
| As Alpha >
Clarke
3 Bs Beta >
~ Clacke
Block Parameters: Clarke 5

Clarke

This block performs transformation of three—phase quantities
into balanced two—phase quadrature quantities.

Cancel || Help Apply

K 5.83 Clarke fite

YA 1:
WA ABC 73l iy i, WRAEHIRERBRE LT A

I, tig+i.=0
WA R af o SIS RN, o iy, W Clarke 22 LT A5

i, =1,

72
l *1 +—%]
N N F
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5.5.7 Clarke £t 2

Clarke LKA P AR 56 T = b — 4 1) 58 7 0 1 AA AR 28 1) BEL B AR 300 31) —Jih 14 5 1 9
AR bR AR, TRIFRON 38/2S A2 de, BT =M DU EASKI AR R Gt Midv Clarke R i)
BEANBLR S U E A, Wi 5.84 .

Block Parameters: Clarke X
Clarke

This block performs transformation of three—phase quantities
into balanced two—phase quadrature quantities. A+B+C!=0

 AcA+B+CI=0 |
Alpha > Parameters

)
JBs Clarke
¥ Cs Betap

Clarke Cancel | Help Avply

& 5.84 Clarke itk

Y 1:

WA ABC A BIN G, o iy o MEELLU R T
i, +ig+i, #0

BEIEAIR R o, o BRI BN, » iy, W Clarke 224k 2 LR 22 2
2 I .

i G AR

3 3 3

. I .
—=%], ——=%]
NEREVE R
5.5.8 IClarke iR

IClarke FEH FAE F & K 1 AL b Ro-BAZ # 21) F SRALFR 52 ABC. W ili IClarke B A] 3k
NBEERZHOR B A, a0 5.85 FiaR.

Block Parameters: [Clarke x
ICarke
Peform an inverse Clarke transformation from an alpha-beta
As > stationary reference to a three—phase(abc) signal.

) Alpha

Parameters
IClarke Bs
Beta
) Be Cs

[Clarke Cancel Help Apply

[ 5.85 IClarke ## R

IClarke fHeFIAN:
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5.5.9 Park &

Park HEER [/ HI 2 458 1L 1) abe =AHSR4L P (DB B AR Y e e (¥ dqO S5 EL Se 4 i A 2
o Wili Park BEERWTHE AR ZHB B ST, WK 5.86 FTR .

; = Block Parameters: Park X
\” | Park Transformation
s Alpha S > This block performs vector transformation from balanced two—
phase orthogonal stationary system into orthegonal rotating
; Be‘ta Park frame.
3 Angle Qsp
Park Cancel Help Apply
K 5.86 Park #ik
Park R ILAN:
i, =1, *cosO+i,*sin6
i, =—i,*sin@+i, *cos6
5.5.10 IPark B3R

Park HBIEL [ DI RE Kt D HE 5 A0 bR &R d-q AR MR B 1L AR AR Ro-B, Ay TPark AR AT #EAN
BIRSHORE S, WK 5.87 .

: Block Parameters: IPark X
) DS Al ha > Inverse Park Transformation
p This block performs vector transformation from orthogonal
) QS IPark rotating reference frame into orthogonal stationary frame.
¥ Angle Betap
5 2l
[Park
Cancel Help Apply
] 5.87 [Park b
[Park i RIA N

i, =i, *cos@—i *sin6

e -
iy =1, *sin@+i, *cos6
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RTU-BOX206 {# 7 T5 &1+ &

=N

Jlil

THE: ARmsh 7 A2 A8 A RTU-BOX F A5 23 AT FF 5% 5 RHTF (K TAZITAT] (K900 1.
InfE A S — U A RTU-BOX206 #EAT IR BE R, AME X TSR EPERATT. &
FEAE I RE AT B SR BN I, 3R BATECRATAE rtunit IR, FATKE S FIIMAE

v
H,

Tips 1:

Logic AL th A (AR HR A 2 B HICIR S I it ANRE T IEBoIRES Bl . RILAEfE
A Logic BT, B/ 20K S KRR SO Z AT Ja S AL il —— S B —— T 3

#AF.

Tips 2:

F4 7 Logic BRI, BT H RTU-BOX206 H iy (AF{FEL%Y B Runit Toolbox 2 7k, 5k
U BT Simulink JEAE, WK 6.1 iR,

&5 Simulink Library Browser

model \/{.«v:{’vgvg ?

Vv Simulink
Commonly Used Blocks
Continuous
Dashboard
Discontinuities
Discrete
Logic and Bit Operations
Lookup Tables
Math Operations
Model Verification
Model-Wide Utilities
Ports & Subsystems
Signal Attributes
Signal Routing
Sinks
Sources
User-Defined Functions
TR DR
Aerospace Blockset
Audio System Toolbox
Communications System Toolbox

Communications System Toolbox HDL Support
Computer Vision System Toolbox

Control System Toolbox

Data Acquisition Toolbox

DSP System Toolbox

DSP System Toolbox HDL Support

Embedded Coder

Fuzzy Logic Toolbox

HDL Coder

HDL Verifier

Tips 3:
Simulink JEA

4 H 8 N

Utiities  Verification  Subsystems

Additional Math
& Discrete

& 6.1 Simulink FE 7 B

84

Commonly G Dashboard  Di
Used Blocks
Model-Wide | Ports &

i [ [ (S

Discrete  Logicand Bit  Lookup Math
Operations Tables Operations
e e
. -~
@
Signal Sinks Sources  User-Defined
Routing Functions

LG UM EA R T X SRR BAN SRR AR A 1, W] 6.2 From




1 Solve \ (s-1)
Z | L e

Transfer Fen Algebraic Constraint Zero-Pole
| 12:34 P ‘ simin P | untitled.mat >
Digital Clock From From File
Workspace

il 1T e i

Signal  Uniform Random Random  Band-Limited Chirp Signal
Generator Number Number White Noise

P
[ P
. ., . . J'ﬂ . Y WO, T, €0, Do) &
Ramp Step Transport Hit Pulse
Delay Crossing  Generator Probe

Variable Variable  Repeating  Repeating Repeating  Goto Tag

Time DelayTransport Delay Sequence  Sequence  Sequence Visibility
Stair Interpolated

Au 1h Re~ Reb @ P
ot s Im- f M im o) =5

Derivative  Integrator Real-lmagto Complex to Clock Polynomial
Complex Real-Imag

o lulp -0, X' = Ax+Bu Jul -~
D >{>\c>> Y y-cxouf NulP

Complex to Slider | Switch  State-Space Magnitude-Angle
Magnitude-Angle  gajn b P to Complex

] 6.2 Simulink JE A< A AN STRFACHG 2L (K45 R

Tips 4:

Simulink 37 35 AR H5 AE R i 455 BT T DL AE Logic #5581 A IE & f# A o Logic £5 %4 57 ¥
MATLAB Fuction F4UHS H B84 B, (HASZFF s Function B #2 H 8 4E iAXAS, s Function 7%
MRS A ULEC Y tie ST

Tips 5:
AT AR A B A S B 2 Constant BEEIFRAE R (8] 24 Sample time 7 13 E N-1.

Block Parameters: Constant X
Constant
Output the constant specified by the 'Constant value' parameter. If
'Constant value' is a vector and 'Interpret vector parameters as 1-D' is on,
treat the constant value as a 1-D array. Otherwise, output a matrix with
the same dimensions as the constant value.

Main  Signal Attributes
Constant value:

1

[V Interpret vector parameters as 1-D

Sample time:
-

1P

Constant ¥ Cancel Help Apply

K 6.3 Sample time % & -1

Tips 6:

FEAE R Simulink B 75 9 B EL PID AR7p a4 AR JERAS N, 15 56 75 BEAE Al A A v i L 4%
H g K. SRAERS (R Z8 7Y Sample time type 4% periodic, KAERT[H] Sample time % & [FI1E
AEEHPPA— . W, EHIR B E Y 10kHz, TERFER 8B E Y 0.0001.
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[Pl Block Parameters: function X
Trigger Port

Place this block in a subsystem or at the root level of a model
to create a triggered or function-call system.

If the trigger type is "rising,” "falling,” or “either,” placing
this block at the root level of a model enables a Signal

0 == Attributes tab.
function

Main = Signal Attributes

Trigger type: ‘function*call =

[ Treat as Simulink Function

States when enabling: held \d

Propagate sizes of variable-size signals: |During execution =

[ Show output port

Output data type: [auta *
X
Sample time type: periodic @

Kl Product!
RST Sample time:
0. 0001
Enable zero—crossin ection
(2] i 0K H Cancel H Help | Apply

P 6.4 i FHAR 345 I A A RS 7R P 8 B A% 452D K

Tips 7:

FEAEH Simulink H 471 Sine Wave BEAYI , 752 Ja 78 fil A B vh ¥ B A I 2R 11020 Ko K
FERS (]2 Sample time type 1% periodic, SKAFERT ] Sample time 15 & E 5 3% )2 K — 3
AR M AR Y 10kHz,  TSRAER (] 154 0.0001

Ei Block Parameters: function X
Trigger Port

Place this block in a subsystem or at the root level of a model
to create a triggered or function—call system.

1f the trigger tvpe is “rising,” "falling,” or “either,” placing
this block at the root level of a model enables a Signal
Attributes tab.

———#

function Main Signal Attributes

Trigger type: ifunction—call gl

[ Treat as Simulink Function

/\/ 4 States when enabling: iheld =

R Propagate sizes of variable-size signals |During execution '
[] Show output port
Output data type: |auto i
Sample time type: |periodic -

Sample time:
[0. 0001

Enable zero-crossing detection

Q [ [
K 6.5 f#F Sine Wave FLERTE fi & AR 70 Fh 15t B 45 i) 25 25 &
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Tips 8:

Simulink A8 s SR VE PR S 45T IR A7, B “AREOA 7o 25 b AU F PR A S 45t i
PEANEAR A, AT DAAE S 05t [ o A3 B 20 FT IR [l i A 2 7 A — AN i) A TR RE IR D .
I, SR UF TR SRS A AT AL T, K St [ B fRT AL

v Q O v

Scope1
Sine Wave
/\/ ,(T\ N[ x

Scope2

Sine Wave1

-1

Z

Delay

K 6.6 A R 7 5

Tips 9:

SR A AR F Bl B SR A8 Variable REHRL; W42 5048 A8 B BlE A0 AR S HERE A
M Wave fib . {H/Z Wave BEER )4 HH R IF ARG G IAER SCH, IO Wave BEER R FE
9 2kHz, BIEREICEIAE . BERR RTU KN HE S, W LLEA Record B ELE H
DAC FEEH H 2= 45 o
Tips 10:

DAC $t [P 55, EERPEARN single B, BB RAE IR .

Tips 11:
FAEf PWM ], B 443 Rtunit Toolbox FE 71 PWM KA IR, AFEE A
=AEPIRIE S HI R, X R B SE X ) .

Tips 12:
HEFZ M H] Stateflow 5 BRREREAL, DA G5 I Fe AURZS (1 ) /. ANEEUCKE Stateflow
T EJE, BOIRE 2 BRI AT 4k

Tips 13:
B i Matlab/Simulink 341015 587 % 2% Rtunit Toolbox.
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