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I = ip-sin (wt) (2-1-1)
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Paradox PMSM Control Motor -- Testload -- PC

Note:

How to run this demo:

|
[ 1. Connect the Hardware
Packet
Input » Convert Ij correctly.
M

| 2. Build all the demo.
Packet Input Data Type Conversion Gain1 Speed 3 Start realtime code
Standard Devices
Serial Port [2h]
UsB1
70 Packet > in1 outt N -
Input
Packet
Constant
onstan Output Packet Input1 lond Turntable

Standard Devices

Packet Qutput Serial Port [10h]

Standard Devices

Serial Port [2h] UsSB2
USB1

Constant1 Speedcontro

B 232 HizmAL R

(D “model”fH ] F HHAR I, #3018 m Miaah, B 1 fEkiE Bz, B2 #1758,

\*& Source Block Parameters: model

Constant

Output the constant specified by the ' Constant walue' parameter. If

* Constant wvalue’ is a vector and ' Interpret vector parameters as 1-D° is
ot, treat the constant walue as a 1-D array. Otherwise, output a matriz
with the same dimensions as the constant wvalue.

Main | Signal Attributes

Constant valhe:

EZIInterpret vector parameters as 1-D

Sample time:

inf

.‘) [ 0K ]| Cancel H Help Arply

A 2-3-3 “model”#£ 3£
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(2 AFR“USBIL, USB2 Fibstsisi y T AL EA AL SR AZ B8, @ik CoOM M T s .

"4 Block Parameters: Packet Output | o =

— Simulink Desktop Real-Time Packet Output (mask) (link)

Write binary data or a CAN message to a communication channel.

—Data acquisition board

Install new board ‘ ‘ Delete current board |
Standard Devices Serial Port [2h] x
— Timing
Sample time:
0.001

Maximum missed ticks:

10

E\ Show "Missed Ticks" port
|| Yield CPU when waiting

— Input/Output
Packet identifier:

1

Output packet size:

3

Output packet field data types:
‘3ruints’

Output packet field byte order:  |Little Endian -

[| Show "Data Error” port

Initial value:

Final value:

Ok ] [ Cancel ] | Help l [ Apply

B 2-3-4 HFER B R

3. LT HE
3.1 3ZR{FEAREHEEEZE

3.0.1 WFERE RERE

1. ZRiRi%ER:, HAH CN2 F1 CN6 %R, CN3 A CN7 #:103%H:, USBI 15 ik i) USB i
2, GRS B, i 3-1-1 Fios;
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@

I | DRv8301LEzZE
. s o
PCHL i | CNé CN7 ,

FEM “{- ==

e

USBI1 iR USB2
------------------------- R R

RS232

I
B 3-1-1 #friddE

2. CN1 5 EiR IR IE VUSRS, # N EiRBIERZEEH (8 3-12 Pros A L) , EERHEIK
HE Y 48V, EERE, 4% N ERAB R ZH (B 3-12 Pros B AL , TR R (B0
(FER, M\’AE’FE@T?JE“I*AEB@%%J:%)

|-?

AG220V

B 3-1-2 ik de
3. SEIGHEIE R AL R E (A , WK 3-1-3 Fir.
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B 3-1-3 4Lk
3.1.2 BRHR(E

1. T7F Matlab, 7% H 3£“C:\ProgramFilessMATLAB\R2015b\workspace\
AC Servo_test\control_voltage” N T JFFE /5 “project pmsm.slx”, Zwk, F#, CEUFERF F#E DSP),
FEf N 3-1-4;

Simulink = X
Display Diagram Simulation Analysis Code Tools Help

BHe-E2-md®b = - ] [ 7 | D[ & -

m b

Paradox PMSM Control Motor -- Adjustable speed regulation - Hardware Test Control Demo

o C2B0200 305w 06x
How to run this der
1. Connect Hardware correctl
2. Build all the demo. Pyl
3. Connect to the targat. aPWM1
.—D Ds S T ‘I C280203x05x06x
Data Store 0s ” @ MR b
Read Abale Bela SVGenDQ I____I P
E - — e 000 0 T scaing =
Transformation Generat
Data Store
Read1 C2802x03x/05x/06x
seekphase i
i
PWM3

H
Data Siore
- |:| -—.
e
e Hardware Infemupt i)
= Timerd Timers
Dsa Store [m]
lemory§ =
M W eectheta
Ry Rate Transiion2
o Tomeiiont]
2803
Jparios
= Aagle K GPiox peea|———» (2 )
Outs
enatle GPIO DO
E

B 3-1-4 HAERFRFE

2. $TJF Matlab, 7E H 3% C:\ProgramFiles\MATLAB\R2015b\workspace\
AC_Servo_test\control voltage” Ni%$#¢ Adjustable speed regulation.slx CIHFT7F, B 267 E ¥ ¥ USB
1) COM M. i 3-1-5 fios A &b, #F B &1 COM 2 N HKATR COM [,  H AR X
#7 COM A IE R & E AT EE . £ BARBEBKFRE COM N2 )5, i Chb, #HE
HUE I COM HI R R AHEHE . B Ol R 1152007, fidds E 4b“OK™, 4RJ5 it F A“OK”, 58
By COM HiXE, ki 3-1-5 Fis;
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biA{:IjustahIsispee[Lregulatic:n - Simulink academic use = | = | = |
Eile Edit View Display Diagram Simulation Analysis Code Jools Help [7g Block Parameters: Packet Output | = ‘ = | 5]
- - -  |inf Simulink Desktop Real-Time Packet Output (mask) (link)
Write binary data or a CAN message to a communication channel.
| adjustable_specd resulation |
@ |[Fa]adiustable_speed regulation ~Data acquisition board -
[ nstalinewboard | B[ Delete curent boara |
=
Standard Devices Serial Port [2h] -
— Timing C
= — > % =
4 Standard Devices Serial Port [ .= | & |[mas|
=] Paradox PMSM Control Motor - Adjustable spy
Enal por. Data bits:
|Q“J comz > |8 =
T Note: . )
= How fo run this demo: D o
1. Connect the Hardware com Bt rate: MNone -
2. Build all the demo. = B
— 115200 ¥ | | Stop bits:
r 3 Start realtime code = P
1 -
Manual Switch
[] XONMXOFF flow contral
Packet Packet
+| Output Input |»7 [C1RTS/CTS flow control
] DSR/DTR flow control Scope
Packet Output Packet Input !
Standard Devices  Standard Devices E || Direct port access
Serial Port [2h] Serial Port [2n]
Constant1 Voltage
A Lo || Lrn) [Reen] [comea] | =
|| Show "Data Ready" port
[] Show "Data Error” port
Initial value-
7]
m Final value:
> F
Ready View [[ oK m Cancel | [ Help | [ Apply ode3

B 3-1-5 42/ COM 2% &

3. Aili i 3-1-6 ZHEFT R L, mili A ACKREFPREAT R A (MRER N EAINLRE Y, Je 8
ﬁ@&%&%ﬁﬁ)oﬁﬁﬁﬁwﬁﬂuM$@¢Bi WS G 1 45 R

P AR Table Specd TonulaTion - Smlink Seadema tse = o

File Edit View Display Diagram Simulation Analysis Code Tools Help
&-3 SHOe-E-® - A w Er T —— )
Adjustable_speed_regulation

® [Paladjustable_speed regulation

Paradox PMSM Control Motor -- Adjustable speed regulation -- PC software

Note:
How to run thisdemo:

1. Connect the Hardware correctly.
2. Build all the demo.
5 3. Startreal-time code
down O/&
E_’—;ual Switch Gainé
Packet Packet ITJ\
Outent input k

OBEEUES

A
*
®
2
I

: " Scope

I Packet Output Packet Input | Data Type Conversion Switch o P

- n Standard Devices  Standard Devices m;)}i%%
Serial Port [2h] Serial Port [2h]

Constant1 Voltage K

RS A EEIQIE S AR

.

-
L] B Scopel
»
[r—
Ready | View 3 warnings| 163% ode3

B 3-1-6 425 %%
3.1.3 JH“%‘EE‘*
A 3-1-7 IHEFTR IR, BT . W IF ik B 1 NS 4T 5 mlisqT, JFok
ﬁ%v%w%MMﬁﬁﬁﬁ“ﬁ,&QWMyﬁﬁ%ﬁjoﬁumﬁmoﬁ%V%E;

/AL PRI R AR T, ML EHLRE
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Py Adjustable _speed regulation - Simulink - X
File Edit View Display Diagram Simulation Analysis Code Tools Help
%-o-8 E6-H B3 o] [ 7| @ |-

ition

Ad justable_spi

@ [PalAdivstable o
@

e

= Paradox PMSM Control Motor -- Adjustable speed regulation -- PC software

E' o a

E Note:

0 How to run this demo:

1. Connect the Hardware correctly.
2. Build all the demo.
3. Connect to the target.
down -0 4 Start real-time code
Gain6 »
gzr:ket Packet » int8 —I‘;\—@
put Input

Packet Output Packet Input  Data Type Conversion1 Switch Scope

Standard Devices ~Standard Devices
Serial Port [2h] Serial Port [2h]

Constant1 Voltage

B 3-1-7 5B AT 4

2. A “Voltage IR J5, JToRALT<0 ALK SEIR B G ] 3-1-8 ffm (ER: BALR S TR
—B, MWANESE) o 5L 3-1-1 PILEAE voltage BIHUE T~ HUBL I K
311 FXH 04X

Voltage AL
AR (r/min)
0 0
20
40
60
80
100

AN | | W N =
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o
File Tools Wiew Simulation Help

-0 - |&-E-F&-

W

Q 10 20 0 40 50 &0 0 80

~1000

B 3-1-8 FF X% 0 B Scope i & B 1%

3. A “Voltage i 5, 4IF 554 T se I 2 a0 & 3-1-9 fion (& SR S8R
A—3, WA E) , £8 3-1-2 TiC A voltage BHUE NN E., FE: LEIEER,
BYI#I R LS !

& 3-12 FFXRA 1 HEXR

gﬁg AL (r/min)
1 0 0
2 20
3 40
4 60
5 80
6 100
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re

] Scope . i su— e ———— . B i

File Tools View Simulation Help

@ O® | =-|[F-H-|F -

= s

B 3-1-9 FF X4 1 8 Scope i & B 1%

3.2 R fAIRRERALIESIEE
3.2.1 WBHIRERIRE
e, SIAEEME, ATHEER L.
3.2.2 BFRME
1. fI7F MATLAB, {£H3%“C:\ProgramFiles\MATLAB\R2015b\workspace\AC Servo_test\
control_frequency” ] HF2 7 “project pmsm.slx”, i NI HEFTRFEEYR I, JniRml 5
TR K, ATTHAE, ikt G B IR E IR RIRA, T8GR BAE e
T R AL e i — F T S, WERoR R 38Ul GER, AU ZI BRI, WE EHR R
N A8V, EFARTS, M AET R I, WA AR N2 ik ahgs FRD i 3-2-1 B
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4 project_pmsm - Simulink

- x
File Edit View Display Diagram Simulation Analysis Code JTools Help
B-=-§ <« BEe-E-eg®P = - ] [ &
project_pmsm X | sei
@ |[Palproject pmsm b -
(] Paradox PMSM Control Motor — Frequency speed regulation — Hardware Test Control Demo
o CZB0ZX/0305AaR
Nata e
=3 How ta run this derm S
1. Connect the Hardware cormectly.
=) 2. Buid all the dem: ALV
3. Connact to the target
& - »0s omc, OHC _,7 CZB0203 06 RGn
O Data siore as et P amic wa
e Resd! Aigle  [Park SVGenDQ P
— — E e Pare Space vVector P scaing Pz
Data Stare DaaStore  DaaStore  Data Store Transformatian 1 Ganerator
Wamory Wemony2 Memon®  Memaryl
Osla stors ElecTheta Rate Transiton2 CZBOZADAK0ERGN
seskphase s
berecti br_dere:
& GConstanta = — .
i PN
Data Store Dats Store =
iy e j l—b ofiset $ atl—— (3 )
i mulation_ElecTheta
Canstant! =9 RampGen
Ramp
BT Campinkr, Hardware Interrupt
0.0006 target
flag Tonction(),
smulation_spesd RampCnt % Jrgant
Ramp Scapet
Control e
Qurt
ki CzB0ax
(@ outs] spesd
GPio: o
- Oint enable GPI0 DO
o Subsystem Digilal Outaut Timerd  Timers Speed calculate
Ready 97%

B 3-2-1 FEMmiAR KA

FixedStepDiscrete

2. ¥IMATLAB, ft£H33x “C:\ProgramFiles\MATLAB\R2015b\workspace\AC Servo_test\
frequency voltage” THIHFEF “frequency speed regulationslx” , Mtk 3-2-2 fpw, &G COM [
R NIREMFTR COM [, ARG COM DR AR S EHEHE T EE. EBIREMETRT

COM N2 )5, HHOEIACOM HEAERN “1152007 .
&,
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Paradox PMSM Control Motor — Frequency speed regulation -- PC software

Note:
How to run this demo:
1. Connect the Hardware correctly.

1 2. Build all the demo.
< 3. Connect to the target.
down 4 Start real-time code
- M anual Switch Gainé
Packet Packet ul Conveit =0 > l:]
up Qutput Input N
Packet Qutput PacketInput ~ Data Type Conversion Switch S0P
1 e 0 Standard Devices Standard Devices
Serial Port [4h] Serial Port [4h]

Constant1 Frequency
Gain1

B 322 A#F COM =& E

3. midy NI 3-2-3 ZIMEP/RILHE, XREFHEATH . BT HEN ] LR dr BB 4k, W
SR IFTERRAIER . R IE U] LLE RS TR SR T .

¥4, Adjustable_speed_regulation - Simulink academic use - ]| =) ﬁ
File Edit View Display Diagram Simulation Analysis Code Tools Help
e - @ EOe-E-® » [§- o (External 0| @ -
| Adjust ahlt‘:‘_spccd_rcsul a.t-:'u:n 1
® |[Paadjustable_speed_regulation A -
«@Q
[:;i
="
=] Paradox PMSM Control Motor -- Adjustable speed regulation — PC software
=
How to run this demo
1. Connect the Hardware comectly. Scope2
2 Build all the demo
o o 3. Start realdime code
El_,_n.n:nual Switch Gaing »
Packet Packet l... _t}¥_{[]
up Output Input =
- Switch Scope
Packet Output Packet Input  Data Type Conversion
- Standard Devices Standard Deviees
Senal Por [2h] Serial Por [2h]
Constant1
Gainl
=]
Scope1
&
- B
>
Ready I View 2 warnings IiOB% ode3

B 3-2-3 AL %HiF

3.2.3 FFUESEIE
OEER I el g AR et e Il e P A B Sl Mo oaNz Yy I UL N K Wl [6) e A & vive s VN s I 1N KA
D7, B8 Frequency FREYIME, WML AR, 0 2 100 XNE 0 £ 100HZ HIHSFREE
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(FEEEE R SEIEE ), AMOHENL . ) WK 324 Pk,

3 frequency_speed_regulation * - Simulink academic use = &=

File Edit View Display Diagram Simulatig nalysis Code Tools Help
it - i ¥ |inf External i o

[ frequency_speed_regulation |

® ||| frequency_speed_regulation =
&

[

=¥ Paradox PMSM Control Motor -- Frequency speed regulation -- PC software

=]

=)

Note:
How to run this demo:

1. Connect the Hardware correctly.
1 2. Build all the demo.
3. Connect to the target.

—>
down - 4 Start real-time code
—
E} 7r Manual Switch - Gaing
i > Packet Packet c t h_>?)\
up Output Input omve
i Scope
Packet Output Packet Input  Data Type Conversion Switch 3
6.187 Standard Devices Standard Devices
erial Port [2hl ial Port [2h]
Constant1 Frequency| [ 4 Frequency [
B &
] oy High Gain1
-5 0 16,1871 100
» [ Hep | [ Gese |
Ready View 2 warnings 140% ode3

B 3-2-4 SEIHALF

2. % “Frequency” BEIAE, 4 Manual Switch HIAET O], 7~ Scope IEIE AN 3-2-5 Fios
(EE: BNEREHES B, WA UESE) .
% 3-2-1 JFFXH 0 KX

Frequency AL
BYUE (r/min)
1 0
2 20
3 40
4 60
5 70

HIPRAET 0 I, BRI HONMNAE, AR UM R, A ER 3-2-1 .
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'__-QT Scope

File Tools Wiew Simulation Help

- 0@ = -|a b F@-

- 1000 h
=1 2000

Ready

E3-2-5 JXA “0” B Scope {4

3. B Frequency BIIIE, 4 Manual Switch AT TR, 7RpER Scope™ HIEHEAN 3-2-6 Frx (I
B BN EREHESA - BANESE) .
% 3-2-2 XA 1 HEXK

Frequ AL
ency I3
f R
ft ,
1 0
2 20
3 40
4 60
5 70

HIFPRAET 1 I, ORI BOVMINAE, RIS RPN R, A ER 3-2-2 .
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4] Scope

File Towols Wiew  Simulation Help

G- O® |- @ -@-|F @& -

1200
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600
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| |
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-200
-400
-600
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| |
Ready

B 3-2-6 F XA “1” Bt Scope 1A
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3.3 RIAMREMATIFIESLIL DR

3.3.1 MR RIRE
1. SIS — BT 2k

2. IR, ik 3-3-1 Fiw.

. R

B’ 3-3-1 Sz &R

3. 3. 2 BR{HRME

1. @il 3-3-2 fiios, #TJF CCS, 7F H 3“C:\ProgramFilessMATLAB\R2015b
\workspace\AC_Servo_test\load test” N, S A LFE PMSM_SD (HiERMZ. E
T LRER ©FF7E PMSM_SD, AN KMEF R BEARRERFE, WA
FER LI =M PMSM_SD) , sl “fhil N sSdislT, WEE| A a3
MM EE, S, Rl USBL GEEf A USB2 F#FRFN, 783% USBI
s RGE WA DSP, XM USBI (1) DSP H- Tl HL, XN USB2 [ DSP
T RE SR Egnfid a8 3
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yr CCS Debug - PMSM_SD/main.c - Code Composer Studio

File Edit Vie i Jools Run Scripts Window Help
= - % m 4 o Bt @ XD G @ v KR iF Dt -

4% Debug =2 T = B ==Vvariables 2 '
4 &% PMSM_SD [Code Composer Studio - Device Debugging] MName
+# Texas Instruments XDS100v2 USB Emulator/C28xx (Disconnected : Running)

2 Texas Instruments XDS100v2 USB Emulator/CLA_O (Disconnected : Unknown)

char TxBuf[TXBUFLEN];

3// Step 1. Initialize System Control:

4 ff PLL, WatchDog, enable Peripheral Clocks

5// This example function is found in the DSP28@3x SysCtrl.c file.
InitSysCtrl();

8// Only used if running from FLASH

9 // Note that the wvariable FLASH is defined by the compiler

170 #ifdef FLASH

171 // Copy time critical code and Flash setup code to RAM

2 // The RamfuncslLoadStart, RamfuncslLoadEnd, and RamfuncsRunStart
3// symbols are created by the linker. Refer to the linker files.
4 MemCopy (&RamfuncslLoadStart, &RamfuncsLoadEnd, &RamfuncsRunStart);
5

6 // Call Flash Initialization to setup flash waitstates

7// This function must reside in RAM

178 InitFlash(); // €all the flash wrapper init function

R’ 3-3-2 THAA

2. ffi] USB2 HEREHAK, $77F Matlab, 7 H 3£“C:\ProgramFilesMATLAB
\R2015b\workspace\AC Servo test\load test” I % FE“Turntable position.slx”
BRI, mdiE 3-3-3 e igitiztT GERME R % L USB1 ORI 2N
FFED o ZABEH T FE AR R E . DS BT R COM T (JE 4k
SRR RCE R EMAHD K 3-3-3 Fis:

*& Turntable_position - Simulink = X
File Edit View Display Diagram Simulation Analysis Code Tools Help
TS Eo-E-wd@b = H-F ] [ | @& -
o . =
@
2
=$
= Paradox PMSM Control Motor -- QEP calculate -- Hardware Test Control Demo
- - o
O
ele
ele uint8 C28x
snoed Data Type Conversion3 Data
direction » uint8 L SCI XMT
Subsystem Data Type Conversion1 SCI Transmi

]
-
»
Ready 186% FixedStepDiscrete

A 3-3-3 5 &4 AR

3. #i N USB1 A1 USB2, #TJF Matlab, 7E H3%“C:\ProgramFiles\MATLAB\
R2015b\workspace\AC_Servo_test\load_test” X fJ& -1 1%L +#E load control.slx, ZLAEH
W FE USB1 XN COM H, #il8] 3-3-4 o, HEHEDY USB2 XML COM H, X
i) Model idrh, «0”FoRml Bigsh, “17FRRm TiEs), “2°FRKanE3)%ER.
W 5l speedcontrol Fb, AR AR B EE SRR B KIEEA W RE B A4S
HARH, VGRS IT; EFEE 2, Eahzsidh, fECUE e g m iz
s
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LA ARSI P B T IR S

NI

*EE .

- 2 MBI B T m) SR 2 DR B 68em,  B7 (Al fE

* load_control - Simulink — =] X
File Edit View Display Diagram Simulation Analysis Code Tools Help
E-o-8 E@"_@‘ 7 N ETS | [Extemal 2| @&
g;ﬂﬂ =
“@ Paradox PMSM Control Motor — Load_character - PC software

Packet Bess:
Input convert P jow to run this demo:
- onnect the Hardware correctly.
Packet Input o
he target

How hi

1: Ci th
Data Type Conversion Gain1 Speed 2. Build all the de

3. Connect to

BE

Ready 140% ode3

A 3-3-4 fEAFBRALR

3.3.3 FFIEsELG

1. Eegh LSS E E—A 200wk, b 3-3-5 Fios;

/ \ gy |

AC220V

AC220V 4

B 3-3-5 &4+ 200g fi %

2. & 3-3-6 iR, LR B Ab“model” Bk <17, ARG M A AL,
TFFHRIZITREF « TTF C kb ff“Speedcontrol ik, WEENEILE|— AN E 2 IALE, 1k
LR R E IR AT (ER, B —REINGRE BHLTEAS), FAEZHE
AREFRE) I FR BRI AL 68CM ME R, Wi 3-3-7 fin;
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P4 load_test * - Simulink academic use [ e
File Edit View Display Diagram Simulation Apalysis Code Tools Help
Ui | R iis
tn - @ < @ -E @ - (Exsernat D@ - -
| 1oad test % | load | A
@ |[Pallead_test b -
a Paradox PMSM Control Motor — Test load-- PC
%]
Note:
= How to run thisdemo:
1. Connect the Hardware
Packet
= >—{]
&= 2. Build all the demo.
Packet Input Data Type Corversion Gain1 Speed 3. Start realtime code
Standard Devices
Serial Port [4h]
use1
Fackes in1 out1
C Input
Packet
Standard Devices
Packet Output Serial Port [6h]
Standard Devices
Constant1 Serial Port [4h] UsSB2
= 8|l H Kisa
] model
>
Ready View 2 warnings 119% ode3 .

B 3-3-6 425 7@

iy T
NONN NN VN N NN N NN

KA 3-3-7 5 #IERL @ 68cm

3. E“model” N2>, BATHESF, EBNHE Y “speedcontrol” BT =L E, %

7] FIZAT 68cm JaiF1bizal, ML 2T WHRAL SIS A (R BUE MEITE N

N g

68cm) X 75 EHEHIE SR A LEI0”), ARG AT B AMEIEREFET, K
3-3-8 T
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baload_test"—!:‘.imulinkacav:lemicuse | o | ® H &3 \
File Edit View Display Diagram Simulation A is Code Tools Help
. > 2 * |inf External i - -
‘ load_test X Lload |
® lanLtEst » B v
= Paradox PMSM Control Motor -- Test load-- PC
i
Note:
= How to run thisdemo:
1. Connect the Hardware
Packet =
= Input » Corvert comectly.
[ 2. Build all the demo.
Packet Input Data Type Conversion Gain{ Speed 3. Start realtime code

Standard Devices
Serial Port [4h]

uUsB1
Packet
Input In1 Out1
Packet
Constant Output Packet Input! o Turntable
Standard Devices
Packet Output Serial Port [h)
Standard Devices
Constant1 Speedcontrol Serial Part [4h1 ) USB2
4 speedcontrol (=R B=R
- L [ J
[!—:l model L High
» 0 | 0 50 |
Running the model on 'Simulink De [ Help I l Close ] stics 119% T=910.349 | ode3 .
=4 [
B 3-3-8 FBITLER
—— L} [13 2 —
4, MEIRPA, “speed”EUG MK 3-3-9 FliR;
— -
2 speed [R5
File Tools View Simulation Help »
@ O®|%-|[&-E-|F & -
1400
1300 w—H'—'
N _,_l_,_‘
1200 ’_r,_'_,_; =
1100 JJJIJ_,-"'JI
1000 ("'irr;
200 f
80D ]
700 J
3.5 4 4.5 =) 5.5 (] 6.5 T 7.5 8

llReady T=12.153 |I|
A 3-3-9 200g R LA S

5. B BRI K 3-3-1 HEE, ARG FRREH TR, SR B LD A
RIS AL AN 3-3-10~3-3-13 Fin. (ER: BB EHEAS—F, it
HESH) , K 3-3-1 BFRAFAET, BYESINE T AR RAERE (W
X E G ERIR) .
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% 3-3-1 nEEREMNEE
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4] Speed

el
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P — -
4 Spesd =T g
File Toels Wiew Simulation Help N

008 > @& |Ffa

1400

1300 —

1200 ’_r'_,_,_l
1

B 3-3-13  3000g % & &AL %

4. LIRS 4R

(1) H1FR 3-1-1 fi 3-1-2 il 2 EdE, 2B AR B, PARFR N E T
PR VA 2. 40T 2R A I, AR 4 TR 30 FhL PR v s el 2
R VAN Z e A LR EIA ] 1000r/min BT BOEE, A S K
EI B REE?

(2) ANHAS TEA7 AR B AL R AT 8 ) S B A, 2 2 37 I AL R S T 97 P
HLRE A A XA .

(3) si&seimEds, PASCHENGEAR TR, 28 QR E0RHT A RS, B
IR AS T 1 B0 B R A 225402 B R 24
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R | RGBT
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12 RGREEX
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FBAHEAFEOE N, Wk 1-1 fix.

K11 RFEDZL

LS B2 D RR iR 5E X
RS232 GTHD K3 &1k A i i
USBI DSP Bzt 1 @i M
USB2 DSP K& 2 3l ifld% 1
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CN4 GTHD 3Kz #& UL L 42 1
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1.3 32 AR
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FNLEE R N dm b a4 1 5| I an &) 1-9 Bz, HEMLEIEEE DX N CN2, Zmidas
$2 X CN3,
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FEM T

o SETHEFREBIIZRET AT — AR . T8 T8 2R [ 22 2 7E L4
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14 365 ik 55 R 1) 85 (ePWMD , 140 #F % PWM(HRPWM)
— PRI IR A HE (e CAP)
PR % = 23 HE R A AN 3R (HRCAP)
— IR A E 2 Y i A ik (eQEP)
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(4) HAMKTFES S TC T A PR L B st A2 S F 5

(5) s i vb b Ab BRADAEAL: T/O 37 4
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1.4.3 DSP R4k
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TEKR 7PIN
/F
Vi ¥ Cem— PVDD | [ OUTA —=) U 1]
V——p L Cm— GND OUTB —smd ¥ 3
OUTC —mm) W 5
PE —wmm) PE 7
ONT=—=
USB1 DBIS
D MiNi USBZE#: [I LR %\EPPIA e /Y AL+ (~YF =
MINEES CAP2/—mm BLL 3
QEPB
CAP3 /—mm) Lt 5
QEPC sy
5y —wm) = 7
GND —sm)- - Al wEk
FG —==) Bt
i
DRV8301 HL HLIR B4R 2
TER
7% 'S
Vi—p 5 (-— CAP1/ — a2
V-—p- g = o | laeea ’
AP2/ —mm) e 11
USB2 T et 51 3
MiNi USBZ4 T GND —=D——— — e
D [I MINTH ] F6_—=D 1.
i
1-12 DSP R4k 5 F 1
1.5 ZR{EIARIR B =5
1.5.1 3ZRERIRENZE S
% 1-4 GTHD 353 £ 54
IRBf AR 5 GTHD-0032AAP1
#i5E LR (VAC £5-28)£10% 120~240
P (Hz) 50/60
LRRIA T A (A) 10
fif 52 B (V) 1500
BT (A 5
4 1] FEL I FELYRIIFE (WD 5
HE (kg) 0.75
ESH R (A 3
PWM #i% (kHz) 16
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1.5.2 {FAIARIFSNES

AR IR 2 AR IS B () BB RS 7, # 2 M T AL A ek
PN A0 55 H B & o A B T4 A8 LK [F) 20 LI AR IR DR Bl 2%
T4 BON E N AN FE R o ST A A IR R Bl A8 1w SR FH 2 T O A i 1
. HE. 8 3 R EHIAEE. EREEP RN RS, 6T EA
ARSI RS, Rl B 1 Re I R A B S E

TEAR R SR B 7 T P PHER A, RN 7 ST T 58 00 s P 0 - 50 Tl A ) e
HE RS FRSRE R R EE . T RINEFEE S KRG AN, —ReRHEE
O H IR AR DAL B Ay, 5 5 B I U 7 3o MYT I3y . MY/ T il
YR AR B — o ISR AR TE I Y AR A O v A R
FEAHE:

1. 03 A B P o 200K I 1) 22 /0 — AN SE B R A ik, PR T AR ol N A e

2. FHTIEE R 2 AN R G0 E i85 1 ME LU RS CREF[F D, 7R ALK
BN S35 6 e iR AR IR EORE B o R 8 FH A2 D03 v ) A% e e PR e v g Rk D
T2 v A7) I BIX 2 2% P R i 5 o 1 e

1.5.3 GTHD &2 R Gk KRR WRNET | HIE X

Mains Daisy Chain
Single-Phase RS232 ‘
120/240 VAG | ekt ‘ |
orCAN 1 i Rotary Switches

Circuit Breaker SIS STO
or Fuses Safe Torque Off
Connect to "24 VDC

power supply

or use bypass plug Connect to PC

#d USB mini-B cable

Line Filter *Regenerative
(optional) Resistor (optional)
==  Connect to Host Controller
Voltage reference input
Pulse and direction input
Bx digital inputs
i 3x digital outputs
Magnetic 1x analog output
Contactor

- Connect to Additional 10s
5x digital inputs
3x digital outputs
1x fault relay
Secondary feedback

}Motor Feedback

Functional

BraLng Motor Brake

'(opncmal] - *Relay |— 24 VDC Power Supply

Motor Power

Brake Output

* To be supplied by customer

Refer to EMI Suppression in the user manual

B 1-13 GTHD IR 3) % & 4/ &
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[TEE

L 0smm® PI/STO

L1
N1

- L1 24V

-—— 12 GND—mm} 5 s
——(—13 —-3 3
=T 1C -
) CN4

Vv

P
-] 2C TPIN 116

P2 /F

[E—

r 3
V —u-)

W —um)

R ™
3
PE —mm)

c4 —_ —
Al+ \
AL \
Bi+ 4
Bl- 1
z1+ ‘,\
T
A
|
T

Ar —-)

A- -—-}1 r

RS232 iy C7RS232 B —m)—
o 2
oz et B- —mm)i=
7+ —um} 3
DESPERIIL L=20M
Lo
+5V—mm)
GND—mm)
FG —um)-

Z1-

+V | |
GND I\

§ g oo G

L~

3 — —

A+ (\ n 9

-

\
B2+ ‘
B2 ‘
+3V L
GND 1

I
=T

0.5mm *

o[e of+,

GTHD-0032AAP1 PE

B 1-14 GTHD R#) £ & Z R ZE

1.6 fEEhH 44

SLEGT- 6 R FRPRRE AL S, WOE L 1:16, [RIEH B R AR B 146 A
8kgf-m. FANLAHUEIER 0.64 N-m, Wy o (1) 5 KM 774609 10.24 N -m o

1.7 Ak 5IgEk
1. %

200g TEGFERS W] 1-15 B, SEi &6 H 0-1.2kg, & 200g — M54, K
FE+5g.

B 1-15200g i # A&7 & B
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kg HREFEAS WA 1-15 Fras, SR EEH 0-4kg, & 1kg —MEH, FEE
+5g.

B 1-16 1kg 5 # x5 & B

2. e
REHRE 1-17 frs. HEF OB F 0 35mm, WK 1-18 Fis.

L B

B 1-18 & 5w puiess b S0 3BT EE

1.8 BIFFERIR

ek | EEHCT IR IR O S . EALRIE, BN

1. F7 I8 & IR T RE R we B W B 1-19 s
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R DA
Dightt DC. o mapply

BEEH. - -
BHAH »

1] ik 2 in
G [P

+_ew - [N

ono
w117 QOO

B 1-19 # 5 AE & R 2 A AR LB
2. DhREHEULHA
M1~MS5: 5 R4t R /BRI S B4k H
i <0~9”, “VEEONHET/HEIE. RAV/RE. s £ i B,
i Sk % N\ ) e

i

V—Set Bt HE TR o

[—Set P I8 FEL YA 182 o

Save PRAE AT it B

Lock iR E MR

OVP Set ik H R PR 5
Ocp Set ik FEIR OR P B E

Shift By AR AS R ) 4
Out no/off i H DR B

Enter B RE ff A\ B

IRAS B8 LED ThfE:

CV SE FEL R HY

CcC S FELYLAT HY

OVP o R R R E

OCP i LR R E
LOCK BB E

Shift A7fids L T 452/ S W i HH e ¥
3. B4

¥ 1-5 % FAECRAK

5 DX6005DS

110VAC+10% 50Hz £2% 8% 220V
AC+10% 50Hz +2%

BMANHEE (V)

HANIIE (W) 450
e B A e (. NS 0~60V DC
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LI 0~5A
HEAN £% of CEYES CV<0.01%+3mV
Outputtoffset G CC<0.05%+5mA
HLYRZN. £% of L CV<0.01%+3mV
Output+offset LR CC<0.05%+5mA
WEKEEE@25°C +% of | FBIE <0.1%+10mV
Output+offset HL <0.1%+10mA

45
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R 2 RERHNE

2.1 BRI

B EAR, BRI A B B AZ AL Matlab F1 R AZHL CCS MIpk. Hob, T4z
ML A 51 R Z RS i B S b HE 4w 2% S i B o8 o JE 8 KAk 45 AL,
AL R BOR RN B EE, DA A R AL R IEERNE S . FER A
SHEET

A7 HMatlab ‘
s I
i 1
e & HLAL
V5 ko
Fhzklecs

B 2-1 MR R
2.2 Matlab E#£ CCS BL E

W 2-1 B3R g5, 75 22455 5148 F Matlab #1 CCS, FF HAY 2 @ B2k,
H 2718 H Matlab 2 17FEFHT CCS BESERT S migmid#s FPIRAS, @it EAryLst
ITHIRA I 5, RN AEEE 5SS TN, SAALEE S i L 3K s AL
iz7f. Matlab &2 CCS HARBG IR .
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1. 7£ Matlab % N\ xmakefilesetup, B 4G# Display operational configuration
only [f)/a)i% 245, #RJG7E Configuration [f) R H7FF#E#E tices c2000 cesvs;

] XMakefile User Configuration

Active
4 Template: gmake
h |
Configuration: ticce c2000_cesvhb_clone [ Display operational configurations only N_n_ew... | Delet_e_
. goo_target
User Templates: mingw_host | Browse. ..
msvz_host
A Uszer Configurations: E:@.ccs_cgggg_ccsvz | Browsze...
iccs o Cosy. :
B [ticc by
U Make Utility Compiticcs_c2000_cesviS_clone | Bre—hnild = Post-build = Execute
2 t:!.ccs_c2DDD_ccsv5_clone
1 Make utility: D: 4 ticcs_c2000_ccsvé bintwinfdigmake | Browse. ..
t:!.CCS_C5EDD_CCSV3 . - -
Y Arguments: =h |precs canlllresyd AME[RT || |17 ]| 3W_XME_ACTIVE_BUILD_ACTION_REF|||]
b t:!.CCS_C5EDD_CCSV5
Optional include: Eizzz:zgggg:zzzxz | Browse... |
ticecs_cB000_ccswh 2
B
[y
_‘ Cancel Help Apply

K 2-2 BLE tices c2000 cesvs

2. miili Apply JEik 2238 SO R e g BEAR SUAF I, Sk 22 2 th— > Tool
Directories #E1, F 7T 2 3E0 B A IEM. s new, B ft & S tices ¢2000

_ccsv6, BEEY Tool Directories T 2K, Execute 12T 7] 5 24 ;

T B xMakes .-_.
i Active
Template: gmake -
o i = Vi e % §
¥ Configuration: |tices_c2000_cesvh - | - i figurations only New. ..
t - . 3
Uszer Templates: |E: “Document s \MATLAB" R e IR |
3 ticcs_c2000_ccsve
1 Uzer Confisurations: |E:\Documertz'\MATLAEY . — i
] | coce )
A

Make THility Compiler Linker Archiver Pre-build Post-build Execute Tool Directories

CCS Installation: |D: YTINcoavh®

Code Generation Tools: |D: STINcosvEhtoolsh\compilerhc2000_6. 2. BY

DEF/BIOS Installation: |D:\TI\bios_5_42_Dl_DQ\

L R R B

Cancel Help

B 2-3 BLE tices ¢2000 ccsvo

Delete
Browse...

Browse...

Browse...
Browse. ..

|Browse. ..

Apply

3. 7 Execute Tool Hi%£#¢: C:\ti\ccsv6b\ces base\scripting\bin\dss.bat /£ Argum
ents FNI0: "C:\ProgramFiles\MATLAB\R2017a\toolbox\idelink\extensions\ticcs\ccs
demos\runProgram.js""C:\Users\Administrator\ti\CCSTargetConfigurations\NewT.ccx

ml" "[[[MW_XMK GENERATED TARGET REF[E]||[]";

JE & runProgram.js Il NewT.ccxml H#$4%, BCECHRE, BCE SCAHAE Matlab

A, AT E

4. U FEH->BIE>RBERRRE>FHB->GLE TN ARG AL E

XDCROOT, i 2-4 Fizx:
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TEE(N): ‘XDCRDOT | [ﬁ

TEEV): ‘ D:\Tl\xdatools 3,30 01 25 care |

ASESO.. ST,

B24 25T XER

5. 1& Matlab H4# A\ checkEnvSetup(‘ccsv5', 'f28035', 'setup'), MKIKIE S AF:
H3t. 4t Hk. BIOS H3M FLASH H3%, K 2-5 fis:

»» checkEnvSetup (" cesvd™, " F280357, " setup’ )

1. Checking CCSvE (Code Composer Studio) wersion
Required wversion: 5.0 or later
Required for : Code Generation
Your Version il -t e |

£%% Setting environment variable "TI_DIR” to "C:%ti‘\ccsvE™

2. Checking CGT (Texas Instruments C2000 Code Generation Tools) wversion
Required version: 9.2.1 to 6.0.2
Eequired for : Code generation
Your Version R
##% Setting environment wvariable "C2000_CGT_INSTALLDIR” te "C:%tiMb. 37

3. Checking DSPF/BI0S (Real Time Operating System) wversion
Required wversion: 5.33.05 to 5.41.11.38
Fequired for . Code generation
Your Version o B.d41.31, 38
£%% Setting environment wvariable “CCSVE_DSPEIOS_INSTALLDIR” teo "C:h\ti‘\bios_5_41_11_ 38"

4. Checking ¥DC Tools (eXpress DSP Components) wversion
Required version: 3.16.02.32 or later
Required for Code generation
Your Version 3.32.01. 22,

. Checking 2803x C/C++ Header Files version
Required version: 1.27

=1l

Required for Code generation
Your Version 127
#5% Setting environment variable "DSP2803x_ INSTALLDIR” to "C:\ti\controlSUITE‘device support\f2803x\+v127"

6. Checking Flash Tools (IMS320F2803x Piccolo(TM) Flash API) wersion
FRequired wersion: 1.00
FRequired for Flash Programming
Your Version 1.00
#%% Setting environment variable "FLASH 2803%_API_INSTALLDIR" to "C:‘\ti‘controlSUITE%libs‘utilities\flash_api‘\2803x‘\w100"

B 2-5 Bt E checkEnvSetup

6. 77T Simulink, ¥ & CCS WA LA Fr il B i parameters; 1%#% Solver
WE K 2-6 FiR;
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@ Configuration Parameters: PID_Controler/Configuration (Active)

*

Commonly Used Parameters = All Parameters

Select:
Solver
Data Import/Export

Simulation time

Start time: [0.0

| Stop time: [int

Optimization
Diagnostics

Hardware Implementation
Model Referencing
Simulation Target

Code Generation
Coverage

DL Code Generation

Solver options

Type: [Fixed step

=] Solver: [diserete (na continuous states)

¥ Additional options

Fixed-step size (fundamental sample time):

Tasking and sample time options
Periodic sample time constraint:

[ Treat cach discrete rate as a separate task

[ Automatieally handle rate transition for data transfer

0. 000

[Unconstrained

-

B 2-6 At E Hardware Implementation

8. 1%E#¢ Hardware Implementation H1f#] SPI B, # & a1l 2-7 FioR;

< >
Q ok || camcel || Help Ronly
& 2-6 parameters
2 . L .
7. i%#¢ Hardware Implementation, # & U1 2-6 Fir;
@ Configuration Parameters: PID_Controler/Configuration (Active) = O *
~
“ Commonly Used Parameters = All Parameters
Select: NP -
Hardware boafd: |TI Piccolo F2803x i
Solver
Data Import/Export Code Generattom—system—targe erttic
> Optimization
> Diagnosties Device vendor: Texas Instruments ¥| Device type: [C2000
Hardware Implementation = %
Model Referencing b Device details
Simulation Target Hardware board settings
» Code Generation
» Coverage Seheduler optinons
» HDL Code Generation
Hase rate trigger: |Timer 0
Target Hardware Resources
Groups Build action: iBu1Id, load and Tun v|
Build options 2 R ; :
Clocking Device Name: |F28035 | [ Bopt From Flas
ADC ;
CUHP Use cusiom INKET Ccomman
eCAN A Linker command file: |${‘]’ARGET ROOT) Ysrch,c28035. cmd
eCAP
ePiM CCS hardware configuration file: §{TARGET ROOT) /CCS_Conf
12¢
ST A .
£ >
0 | OK | | Cancel | | Help Apply
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& Configuration Parameters: PID_Controler/Configuration (Active)

COoMp
eCAN_ A
eCAP
ePWi
12C
SCI_A

=i O X

Baud rate factor (SPIBRR: between 3 and 127): |G s
Closest achievable baud rate (LSPCLK/(SPIBRR+1))
Data bits: [16 =]

Clock polarity: sting_eage '.i

SPI_B

Spy 4

frock phose:

Wartcindog
GPI00_7
GPIO8_15
GPIO16 23
GP1024_31
GP1032_39
GP1040_44

LIN

External mode

Execution profiling

Suspension mode: @I
[ Enable loop--

[ Enable 3-wire -

Enable ---

FIFO interrupt level (Rx}: IE'

FIFO interrupt level(Tx): |0 'i

FIFD trapsmit delay: !n
SIMO pin assignment:
SOMI pin assignment: @
oz ~]

STE pin assignment: |GPI027 =

CLK pin assignment:

W
£ >
gl | 0K | | Cancel | | Help | Apply

N . ML —
9. #%&F% Code Generation, & WKl 2-8 fiR;
& Configuration Parameters: PID_Controler/Configuration (Active) — O X
i
* Commonly Used Parameters = All Parameters
Select: Target selection
Solver ) System target file: [ert.tlc
Data Import/Export
» Optimization TanguageT iL
¥ Dingnostics . Deseription Embedded Coder
Hardware Implementation
llz_nia] R{_*[erencmg Build process
Simulation Target
v (Code Generation [ Generate code only
Repast Parkage code and artifacts z
Comment s
Symbols Toolchain settings
Custom Code - P -
Thtirface Toolchain: |Texas Instruments Code Composer Studio v6 (C2000)
Code Style
sabicabis) Build configuration: |Faster Builds
Templates et
Code Placement b Toolchain details
Data Type Replacement
Memory Sections
> Coverage Code generation objectives
% Ok Code tRErt Sati e Prioritized objectives: Unspecified !_
Check mode] before generating code:  [OFF = W~
< >
7] [ oc ][ concer [[ metp ][ aopty |

B 2-8 B & Code Generation

10. SERCEEHEACE, WA A3) FEia T2 DSP Mk . T EE
FLASH, #J7F Simulink % &, %% Hardware, %% 2803x(boot from flash), 1K
2-9 P
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“ Commonly Used Parameters

& Configuration Parameters: position_filter/Configuration (Active)

= All Parameters

Select:
Solver
Data Import/Export
> Optimization
> Diagnostics

Hardware boafd: [TT Piccolo F2803x (boot from [lash) v |

Device vendor:

Simulation Target
» Code Generation
> Coverage
» HDL Code Generation

11. &% SPIB 5|, &+ GP1024, GPIO25, GPIO26, GPIO27, Hiii OK,

Hardware Implementation
ode elerencing

P Device details

Hardware board settings

Scheduler options

Code Generation system target file:

Texas Instruments

ert. tlc

¥ | Device type: [G2000

Base rate trigger: ITimEr‘ ]

Target Hardware Resources

Groups
Build options
Clocking
ADC
coup
eCAN A
eCAP
ePWl
12C
SCLA
SPI_A
SP1 B
Watchdog
GP10D_7

ADC

Mode: |Master ~

Desired baud rate in bits/sec: (921600

Baud rate factor (SPIBRR: between 3 and 127): |64

Closest achievable baud rate (LSPCLK/(SPIBRR+1)) in bits/sec:

Data bits: |E‘

Clock polarity: Eging_edge x
Clock phase:
Suspension mode: |Free run hd

923077

>

¥

[ ][ gancer ||

Help

| | Apply

& 2-9 % & boot from flash

AR S B FLASH 1N, W& 2-10 Fios;

Clocking
ADC

comp
eCAN_A
eCAP
ePWM

12C
SCI_A
SPT A

Isp1 B

Watchdog

GPI00_7

GPI0B 15

GPI016 23

GPI024 31
GP1032 39

GPIO40 44

LIN

External mode
Execution profiling

Dezired baud rate in bits/sec: |9216[]0

Baud rate factor (SPIBRR: between 3 and 127): |64

Closest achievable baud rate (LSPCLK/(SPIBRR+1))}

Data bits: [16_v|

Clock polarity: |_Rising_edge

\d
Clock phase: |No_dela}' '|
Suspension mode: |}‘ree_run 'l

(] Enable Loogp==-
(] Enable 3-wire =
& Enable --

FIFO interrupt level (Rx):

FIFD interrupt level (Tx): [0 =

FIFD transmit delay: |[]

SIMD pin assignment: |EI;E'24 b4

SOMI pin assignment: |GPIl}25 '|

CLE pin assignment: [GPI0Z26 =

| ol vt

STE pin assignment: iGPIUE'F -

& 2-10 BLE SPIB 3|y

in
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fis A CCS i SANILIE

1. ¥THF CCS, %+ Project, riifi Import CCS Projects, 1B A-1 ffiR;

'+ CCS Edit - Code Composer Studio

File Edit View Navigat

E{ Project ||[Run Scripts Window Help

% =k

SO0 o O

5 [t Project Explorer &2

Ci New CCS Project...
® New Energia Sketch...
Examples...

o ¢ i® Example_2803xG

Build All

LA

ol | b 5 PMSM_SD

Build Configurations
Build Working Set
Clean...

Build Automatically
Show Build Settings...

Add Files...
RTSC Tools

Ctrl+B

CI Import CCS Projects...

e
i

@,

Import Legacy CCSv3.3 Projects...
Import Energia Sketch...
Import Energia Libraries...

Properties

B A-1 FALA

2. fiii Browse, #%F¥ load test X AFJH ) PMSM_SD,
Ja sl finish, SERCTANTRE, WK A-2 B

XA R E

—
we O
ke ol >
Select root directory of the projects to import
] Browse...
new ~ -
MNew Folder Browse...
pcbEAis
v PMSM
.metadata Select All
common
dmiclib Deselect All
\
- Refresh
~ | PMSM SD
| L
setti
gk rch-directony
Debug
Release
RemoteSystemsTempfFiles
1 v ects...
sz |PMSM_SD
s i) By E—

A A2 THEFA

AR

ANN
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3. AR RN DRE S, eFE Properties, BT, W1 A-3 fis;

=+ €CS Edit - Code Composer Studio
File Edit View Navigate Project Run Scripts Window Help
My EH LB iR friE O Dy

"= | [ Project Explorer 2 BE =8
» % Example 2803xGpioToggle

New r
Show In 4

Add Files...
2 Copy Ctrl+C
Paste Ctrl+V
® Delete Delete
Refactor 13
Source L3
Move...
Rename... F2

Import r
Export...

E

Show Build Settings...

Build Project

Clean Project

Rebuild Project

Refresh F5
Close Project

i

Make Targets 4
Index >
Build Configurations r
Debug As 4
Compare With 4
Restore from Local History...

Team E
Properties Alt+Enter

B A-3 LAEKE

4. 1%F% Include options &1, MR CAE A Y FT VU B84, midhids il load_test
SO, AT PYANERAR B SO/ s OK. W] A-4 FoR:

% Properties fc 1.8 0 e
| |type filter text ‘ Include Options v v w
» Resource |
General g . )
~ Build Configuration: |Debug [ Active ] ~| | Manage Configurations...

~ C2000 Compiler
Processor Options
Optimization | = = = 5N
: . &80 & &l 2
Debug Options EXES

| Include Options I ||
T Advanced Uptions |

s C2000 Linker Workspace... Variables... Browse...
Debug

e Ac‘i‘c‘i.directury pat‘h s

"Dibigmo or\common)include®
| "Di\bigmofor\dmclib\drvlib”
| "Dibigmoforidmclibymathlib”
| "Di\bigmoforiuseriinclude”
| "${CG_TOdL_ROOTY/include"

e

| @ Show advanced settings Cancel

B A4 T2 F
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5. g CCS FHi FEAER R #ik, 1E#% Release #34,

WEAEDT B4, HEATE, K A-5 s,

~+ CCS Edit - PMSM_SD/main.c - Code Composer Studio
File Edit View Navigate Project Run Scripts Window Help

e 2
2 POy dreeme |
0+ Bampre—zovsropoToyy
Zl 4 5 PMSM_SD [Active - Release]
v Binaries
» @l Includes
© & Debug
» & Release
» [ com.c
[< DRV8301_SPLc
- [ DSP2803x_CodeStartBranch.asm
>[4 DSP2803x_CpuTimers.c
» [& DSP2803x_Defaultlsr.c
(& DSP2803x_GlobalVariableDefs.c
» [ DSP2803x_Gpio.c
v [# DSP2803x_Headers_nonBIOS.cmd
[4 DSP2803x_MemCopy.c
© [4 DSP2803x_PieCtrl.c
» [8 DSP2803x_PieVect.c
- [4 DSP2803x_SysCtrl.c
(@ DSP2803x_TempSensorConv.c
» [§ DSP2803x_usDelay.asm
» |# F28035.cmd
v ¢ main.c
+ [ main.h
B 28035_RAM
B DLOGACHC.as
= Graphl.graphProp
[ Graph2.graphProp
= IQmath.lib
=l Sensorless FOC of PMSM.pdf
& TMS320F28035.coxml [Active]

cmd

6. P F At AT B s,

¥#l CCS Debug - PMSM SD/main.c - Code Composer Studio
Fle Edit View Project Tools Run Scripts Window Help

- EHRiE»

4 Debug I
v ¥4 PMSM_SD [Code Composer Studio - Device Debugging]

PR

ca g

B22RB%E- D08

[8 mainc
1)
9 R K 6 6 6 6 oo oo 6 o o 6 6 K 6
3 * @file main.c
4 * @author Paradox
5 * @version Vli.e
6 * @date 2018-11-05
7 * @rief PMSM_SD
B RERKEHREE AR K RE AR KA R R KKK H KA KK H R K H KSR KK
9 * @attention
18 *
11 * ZRFETREARBNSETR TS
12 * http://www.paradoxtech.cn/
13 *
T R R oo o R 6 8 6 6 6 R 6 oo o R
15
16

17 #include "DSP28x_Project.h"
18#include "main.h"

19

20union DRVS301_STATUS_REG_1 DRVB301_stat_regl;

21union DRV83@1_STATUS_REG_2 DRV8301_stat_regl;

22union DRV8361_CONTROL_REG_1 DRV8301_cntrl_regl;

23union DRV8301_CONTROL_REG_2 DRV8301_cntrl_reg2;

24

25 #ifdef FLASH

26 #pragma CODE_SECTION(MainISR, "ramfuncs™);

27 #endif

28

29// Prototype statements for functions found within this file.
3einterrupt void MainISR(void);

31void DRV8301_Configuration(void);

32void Module_Init(void);

B A-5 ity A
A5 NiET, fEik, B,

// Device Header file and Exampl

-3 BRP O

v =8

el

(0 Variables 1 &7 Expressions !iif Registers

Name Value

Type

v f# Texas Instruments XDS100v2 USB Emulator/C28xx (Suspended - HW Breakpoint)

main() at main.c:147 0x3F605F
_args_main( at args_ main.c:81 0x3FaC41

¢.int00() at boot28.asm:261 0x3FGAC3 (the entry point was reached)

,@ Texas Instruments XDS100v2 USB Emulator/CLA O {Disconnected : Unknown)

main.c 3

144}

s
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iR B LSRR E

1. THF Matlab, 7E load test X3+ $THF load control L1, 1E# & ik
WE B-1 fix;

| & Configuration Parameters: speed_control/Configuration (Active) b O *
B ~
‘ “ Commonly Used Parameters = All Parameters
I Select: Simulation time
Solver_ Start time: |0.0 Stop time: |jr|['
Data Import/kxport
» Optimization 5o E
» Diagnostics -
Hardware Implementation Tyfe: | v; Flver
Model Referencing B
smm];j“(m Ta.n'ch ¥ Additional options
» Code Generation
» Coverage
> HDL Code Generation Fixed-step size (fundamental sample time): 0. 001
Tasking and sample time options
Periodic sample time constraint: _-Linconstrained
Treat each discrete rate as a separate task
D;‘luu‘.mat[call}-' handle rate transition for data transfer
[ Higher priority value indicates higher task prig--

v
£ >
9 Lok |[ cancel || Hetp | [ apnly

ST
K B-1 BLERE
ion e LU SEE I N AZ AT AR, A&l B-2 BT
2. ft Code Generation 16 i H e 45 HL i S 9 A% 4 B2, W] B-2 s
& Configuration Parameters: speed_control/Configuration (Active) — O X
| ”
* Commonly Used Parameters = All Parameters
Select: Target selectiof
~dive . System target flle: [sldrt. tle
Data Import/Export
> Optimization Language: |C
> Diagnostics . Description: Simulink Desktop Real-Time
Hardware Implementation
l_k_’dei R‘_‘[m'incmg Build process
> _Code Generation I [ Generate code only
» Coverage - s g
AVELER! [1 Package code and artifacts Zip file name:

» HDOL Code Generation

Compiler optimization level: ?Uptimizations on (faster runs) '_-_
Makefile configuration
Generate makefile
Template makefile: |sler, tmf
Make command: |1nakc rLw
Code generation objectives
Select objective: E].'inspecified X
Check model before generating code: |OFf v _ Check Model. .. __.,
< >
0' l 0K Cancel .: _._ I{el_p Apply
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4Kl USB %[ COM 1. & B-3 s

ﬁ — [}
File Edit View Display Diagram Simulation Analysis Code Tools Help =
= = Alew Dispiay 1agr = analy = = = 4. Block Parameters: Packet Input = x
b ¥ T = i Simulink Desktop Real-Time Packet Input (mask) (link}
B il | ’7Reaﬂ binary data or a CAN message from a communication channel.
speed_control |
speed_control —Data acguisition board
e
Packet ;Standarﬁ Devices Serial Port [2h] £ Board setup
[ Input » convert ==
=+ D T [ i Sample time:
Packet Input ata Type Conversi :
0.001
=Sttt Devees
@ Serial Port [Zh] rfiax\mum mizsed ticks:
|10
]
[[] show "Missed Ticks” port
[] vield CPU when waiting
70 B — Input/Output
Packet identifier:
Constant 1
Input packet size:
1 » 0 B
Block output data types:
Constant1  Speedcontrol “4euintg |
Input packet field byte order: | Little Endian £ |
[[] show "Data Ready” port
[T [] show "Data Error” port
m Show packet timestamp port
> oK “Cancel Help Apply
Ready 160%
ST
HB3 $oifE
N 5d . .
4. 1EF% Serial Port, W& B-4 frs;
| [#] Block Parameters: Packet Input = X
— Simulink Desktop Real-Time Packet Input (mask) (link}) Q -=
Read binary data or a CAN message from a communication channel.
| —Data acquisition board
Install new board Delete current board
T T
Stan Advantech z L Board setup
Humusoft » :
— Timin >
<l Measurement Computing »
o Measurement Computing (2) » ]
Meilhaus Electronic 3
M
1! MNational Instruments >
firmor MNational Instruments (2) >
O Mational Instruments (3) >
C Quanser >
e - Input} Sensoray ¥ —|
| _P Standard Devices File
1 a :
Vector Generic 16-bit Port g_,
InpurpaCRerSIZE =

Block cutput data types:
[4#uinta’

Input packet field byte order: | Little Endian

[] Show "Data Ready” port
[] Show "Data Error” port

Show packet timestamp port

Generic 32-bit Port
Generic 8-bit Port
Generic Am3513
Generic 18254
Generic 18255
Joystick

Mouse

Parallel Port

oK Cancel Help
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5. %P Other LT, 75 & B-5 £IAE B N S236F 65 FATNLERR USB Xt M
# COM 15, A OK. ik B-5 Fin;

4 Standard Devices §.. — >
Serial port: _Data bits: _
|Other ... vl (8 e
ComM4 Parity:

Elgud fat&_: ;Nu"e =
_Eﬁl}ﬂ L _Stnp bit=:
P -

[ ] XOM/XOFF flow control
[] RTSICTS flow control
[ ] DSR/DTR flowe control

[ | Direct port access

0K Test Rewert Cancel
K B-5

6. 1L B-6 ZIAE Lk F b — D num I, Adi5%0 8 Board setup $%4H,
HEFE COM [T, £ 115200 HIRFER . HEMER VEPEECE, AR E], .
ik B-6 Fiw;

4| Block Parameters: Packet Input = x

— Simulink Desktop Real-Time Packet Input {mask) (link)

Read binary data or a CAN message from a communication channel.

[z [Data acquisition board

Install new board [ Dielete current board

Standard Devices Serial Port [2h] Board setup

=TTy

|D.[.ll}.1

Blaoi miesad ticke:

10

[] Show "Missed Ticks" port
[ ¥ield CPU when watting

| — Input/Output

Packet identifier:
1

euints

Input packet field byte order: | Little Endian t

[] Shew "Data Ready” port
[] Show "Data Error” port

Show packet timestamp port

oK | Cancel | i-ielp Apply
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7. X7 Packet output B, EFE COM I, EPERFFZR, WTHFEFIRIEE.

|4\ Black Parameters: Packet Output = X

-Simulink Desktop Real-Time Packet Output (mask) (link)

Write binary data or a CAN message to a communication channel.

-Data acquisition board terna
Install new board [ Delete current board

| Standard Devices Serial Port [2h] ~ | | Board setup

~Timing
Sample time:
0.001

Maximum missed ticks: .
10 rsion Gain1

[] Show "Missed Ticks" port
[] ield CPU when wating

- Input/Output

Packet identifier:
i

Output packet size: » Packet
l2 [ ] Output

Output packet field data types:
“2tuints’ Packet Output
; Standard Devices
Output packet field byte order: |Little Endian (¥ Serial Port [2h]

[] Show "Data Ready” port

[] Show "Data Error” port

Initial value:

Final value:

oK Cancel Haip Apoly

K B-7



	1. 实验目的
	2. 实验原理
	2.1交流伺服电机调压调速
	2.1.1  Clark/Park变换思想及调压调速
	2.1.2 程序设计

	2.2 交流伺服电机调频调速
	2.2.1  调频调速原理
	 2.2.2  程序设计

	2.3 交流伺服电机负载（T-V）特性
	2.3.1 交流伺服电机负载特性原理
	2.3.2 程序设计


	3.实验步骤
	3.1交流伺服电机调压调速
	3.1.1 硬件接线及操作
	3.1.2 软件操作
	3.1.3 开始实验

	3.2 交流伺服电机调频调速
	3.2.1 硬件接线及操作
	3.2.2 软件操作
	3.2.3 开始实验

	3.3 交流伺服电机负载特性实验步骤
	3.3.1 硬件接线及操作
	1. 参照实验一连接好线路；
	2. 安装好同步带，如图3-3-1所示。
	3.3.2软件操作
	3.3.3开始实验

	4.实验分析
	（1）由表3-1-1和表3-1-2记录的数据，绘制出横坐标为电压，纵坐标为转速的调压调速曲线。分析曲
	（2）分析交流伺服电机调频调速的原理是什么，思考交流伺服电机调速和直流电机调速有什么区别。

	附录1 系统硬件介绍
	1.1系统构成
	1.2 系统接线定义
	1.3 交流伺服电机
	1.3.1 电机参数
	1.3.2电机结构
	1.3.3电机接线定义
	1.3.4 永磁同步电机特性

	1.4 DSP驱动板
	1.4.1 DSP驱动板参数
	1.4.2 DSP驱动板功能特点
	1.4.3 DSP系统接线

	1.5 交流伺服驱动器
	1.5.1 交流伺服驱动器参数
	1.5.2 伺服驱动器
	1.5.3 GTHD驱动器系统布线及系统驱动器引脚定义

	1.6传动机构
	1.7负载砝码与惯量块
	1.8 数字调压电源

	附录2 系统软件介绍
	2.1 总体软件构成
	2.2 Matlab连接CCS配置

	附录A  CCS如何导入工程
	附录B 上位机实时内核设置

