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1. Dimensions and Parameters

1.1 Dimension

CKTD-5K0S3K0 Appearance and Dimensions
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MDSM90B96G Appearance and Dimensions

= & 1% ; ._,5.7';:.
I |
23 prd f
= BEBd ¢
’1_‘2 OSSO G e |

10.5

._i
2] of
& ] &1l

G

©0000©
;]

]
W

] it

ol
°
1=

1.2 Motor parameters

Traction Motor Parameters

1 | Motor Type Servo
2 | Rated Power (W) 5000
3 | Rated voltage (V) 48
4 | Rated speed (rpm) 2000
5 | Rated current (A) 106
6 | Gear ratio 120
7 | Wheel diameter (mm) 500
8 | Rated torque (Nm) 24

Steering Motor Parameters

1 | Motor Type Servo
2 | Rated Power (W) 3000
3 | Rated voltage (V) 48
4 | Rated speed (rpm) 3000
5 | Rated current (A) 70
6 | Gearbox reduction ratio 50
7 | Master-slave gear ratio 6.2
8 | Rated torque (Nm) 9.6
9 | Maximum steering angle(®) +135
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2.Electric Description

2.1 Traction motor and driver

D1 D2
48V+ 48V-

Brake

Electrical schematic diagram of brake system

Traction Motor Interface Information

Power Cable Sequence

Pin Color Function
1 RED 0]
2 BLUE v
3 YELLOW W

Encoder Cable Sequence

Pin Color Function
1 PE
2 GRAY COS+
3 RED/WHITE COS-
4 BLUE SIN-
5 PURPLE SIN+
6 RED/GREEN REF+
7 WHITE/BLACK REF-
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Traction Motor Power Cable Connector:

775
715
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Main Circuit Terminal Description

Terminal Symbol

Function Description

B+ Controller positive bus input, connect to battery positive
terminal

B- Controller negative bus input, connect to battery
negative terminal

U Motor U-phase output

v Motor V-phase output

W Motor W-phase output

Control Terminal Description
PV  DRIVER DRIVER DRIVER DRIVER Swz/
KSI DRIVER B 2 3 1 GND ANA2 Sw3 Sw4 SW5 SW6
ENC | ENC
COIL THR THR BRK POT | COS+/ | SIN+/ CAN

RETURN| SW16 HI WIPER | WIPER | LOW | OUT7 | OUT6 |TERMH| SW7 | CANH

i N
D@ |G)|@)|G)|(6)|(@)|(B)|(9) |G| (1)| G2
13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23
24) (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35
% J
swi s12v ENC BRKPOT CANL CANH OUT ENC ENC sws CAN CANL
*5V  HIGH 0-10V PHASE APHASE B TERM L
/COS- /SIN-
Port | Port Name Signal Specification Functional Description
No.
J-01 | KSI Key Switch Input Supplies logic power to the
0/48 V, active high, maximum current 5 | controller and drive coil
A
J-02 | PROP Proportional Valve Drive +: Current-controlled coil type,
DRIVER High-power output, 18 kHz, 2 A used for proportional valve
driving
J-03 | DRIVER4 Multi-valve Drive 4+; General drive, low-frequency
High-power output, 200 Hz, 2 A pulse-width modulation
function
J-04 | DRIVER2 Multi-valve Drive 2+; General drive, low-frequency
High-power output, 200 Hz, 3 A pulse-width modulation
function with slightly higher
current rating, used for
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electromagnetic brake

J-05 | DRIVER3 Multi-way valve drive 3+: General drive, low-frequency
High-power output, 200 Hz, 2 A pulse-width modulation
capability, used for pump
contactors
J-06 | DRIVERI Main contactor; Low-frequency pulse-width
High-power output, 200 Hz, 2 A modulation capability, used for
main contactor
J-07 | CND Ground: Reference ground for analog
signals and +12 'V, +5 V power
supplies
J-08 | ANA2 Motor temperature input: Typically used as a motor
Analog input: provides 3.6 mA constant | temperature analog input.
current output
J-09 SW3 Brake switch; General switch input 3,
Digital input, 0/48 V, active high typically used for brake switch
J-10 | Sw4 Handbrake switch: General switch input 4
Digital input, 0/48 V, active high
J-11 | SW5 Seat A switch: General switch input 5
Digital input, 0/48 V, active high
J-12 | SWé6 Seat B switch: General switch input 6
Digital input, 0/48 V, active high
J-13 | coIL Contactor drive -: Return terminal of all contactor
RETURN 0/48 V, active high, maximum current | coils
12A
J-14 | SW16 Deceleration switch: General switch input 16
Digital input, 0/48 V, active high
J-15 | THR_HI Throttle power supply +; +5 V power supply provided
Maximum allowable current 100 mA externally
J-16 | THR WIPER | Throttle signal; Accepts single-ended analog
Input voltage range 0-5 V (input | voltage input
impedance 4.9 kQ)
J-17 | BRK WIPER | Brake signal: Accepts single-ended analog
Input voltage range 0-5 V (input | voltage input
impedance 4.9 kQ)
J-18 | POT-LOW Throttle ground:
J-19 | Asynchronous | Asynchronous motor: digital output Digital output
motor: out6 Synchronous motor: resolver feedback | Resolver feedback SIN+ input
Synchronous | sin+;
motor: SIN+
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J-20 | Asynchronous | Asynchronous motor: digital output Digital output
motor: out7 Synchronous motor: resolver feedback | Resolver feedback COS+ input
Synchronous | Cos+;
motor: COS
J-21 CAN_H Communication CAN H: Instrument communication
CANH
J-22 | sw7 Forward switch: General switch input 7
Digital input, 0/48 V, active high
J-23 | CAN_H CAN H(125k)
Communication CAN
J-24 | sSw1 Accelerator switch signal: General switch input 1
Digital input, 0/48 V, active high
J-25 | +12V 12 V keyboard power supply External +12 V power supply
Maximum allowable current 100 mA
J-26 | ENC+5V Encoder 5V power supply:
Maximum allowable current 100 mA
J-27 | BRK-high Brake power supply: +5 V power supply provided
Maximum allowable current 100 mA externally
J-28 | PC-CANH Host computer CANH
J-29 | PC-CANL Host computer CAN L
J-30 | 0-10V-out 0-10 V output: 0-10 V DC adjustable output
J-31 | Asynchronous | Asynchronous motor: Sensor A signal | Asynchronous motor:
motor: A Synchronous motor: Resolver feedback | Quadrature encoder phase A
Synchronous COS-: input
motor: COS- Synchronous motor: Resolver
feedback cos- input
J-32 | Asynchronous | Asynchronous motor: Sensor B signal: | Asynchronous motor:
motor: VA Synchronous motor: Resolver feedback | Quadrature encoder phase B
Synchronous | sin-: input
motor: SIN- Synchronous motor: Resolver
feedback sin- input
J-33 | SW8 Reverse Switch: General switch input 8,
Digital input, 0/48 V, active high typically used for the reverse
switch.
J-34 | CANT L CAN L Termination Resistor:
J-35 | CANL CAN L(1M) :
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2.2 Steering motor and driver

NPN

NO/NC

Brown

—&

Black

Blue

24V

ov

NPN Proximity Switch Electrical Schematic Diagram

Steering Motor Interface Information

Power cable sequence
Pin Color Function
1 RED U
2 YEL v
3 BLU W
Encoder cable sequence
Pin Function
1 A
2 A-
3 B
4 B-
5 V4
6 7-
7 U+
8 U-
9 V+
10 V-
11 W+
12 W-
13 ov
14 5V
15 PE
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Power line connector:

Encoder line connector:

2.3 Steering driver interface information

MDSM90B96G X5 Communication Interface Definition

. Harness Terminal
No Name Definition . Crimping tool
selection model
1 485A 185 B
2 | 485A 100 BUS
(without 120Q
3 485B . It is
resister)
4 485B recommended
5 CANL CAN Bus to use a twisted
. . . E0506 tube | HSCS8 6-4 Euro
6 CANL (without 120 pair connection _
. . L type pre- type terminal
7 CANH resister) with shielding, ) ]
L . insulated special
An external termination | Cross-sectional ) o ]
8 CANH : terminal crimping pliers
resistor must be added area of copper
9 CGND CAN bus and 485 bus core wire:0.5
ground, it is mm?
10 CGND | recommended to connect
to ground
Notes Maximum terminal torque: 0.2N-m
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MDSM90B96G X4 Interface Definition

common positive

Pi
Signal
n Signal definition Remarks
name
no.
1 AINO+ | The analog input main reactance is 10K,
2 AINO- | Input voltage range:-10V~10V
3 PULS+ | Pulse signal, operating voltage is 5V. If
higher voltage is required, an external
4 PULS- ) ) _
resistor must be connected in series.
For pulse signal input, compatible with
5 OPC1
12V
For pulse signal input, compatible with
6 OPC2
12V
7 SIGN+ | Direction signal, operating voltage is 5V.
If a higher voltage is required, an external
8 SIGN- . . . . o . .
resistor must be connected in series. Wiring selection : It is recommended
9 DINO | Digital input channels 0, 1, and 2, | to use a wire harness with a tinned
10 DIN1 compatible with voltages from 12V to | copper braid with a copper core wire
1 DIN2 24V. cross-sectional area of 0.5 mm?
. OUTO | Digital output 0,0pen collector output
+ withstand voltage 30V,300mA
Terminal Mode :E0506 Tube type
Digital i ible vol 12V~
3 DING igital input 3,compatible voltage 12V pre- insulated terminal
24V
” OUT1 | Digital output Lopen collector output Crimping Tool :HSC8 6-4 Crimping
+ withstand voltage 30V,300mA tool for EU terminal
Digital input 4,compatible voltage 12V~
15 DIN4 £ P P ¢
24V
6 OUT2 | Digital output 2,open collector output
+ withstand voltage 30V,300mA
Digital input 5,compatible voltage 12V~
17 DINS s P P s
24V
8 OUT3 | Digital output 3,open collector output
+ withstand voltage 30V,300mA
The digital input is a common anode
19 COM+ | port,and the optocoupler input is a

www.drdrive kr
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Pi
Signal
n Signal definition Remarks
name
no.
Digital output common ground port
20 COM- £ P £ P
common ground for optocoupler
Absolute value encoder 5V power suppl
)1 sV p pply
positive pole
22 GND Absolute value encoder 5V ground
23 D+ 485 absolute value encoder serial
24 D- data cable

MDSM90B96G f4y X1 Feedback Definition

Pin no Signal Pin no Signal Wiring selection
1 B+ 9 V-
2 A+ 10 U- It is recommended to use
3 W+ 11 7+ a wire harness with a
4 V+ 12 Z- tinned copper braid with a
5 U+ 13 +5V copper core wire cross-
6 B- 14 GND sectional area of 0.15
7 A- 15 PE mm?
8 W-

If it is Hall feedback, connect U+, V+, W+,+5V, GND. Single ended TTL feedback is
connected to signals A+, B+, Z+, U+, V+, W+,+5V, GND. During welding, the pin number

should correspond one-to-one with the pin number marked on the matching male head.

MDSM90B96G Power Interface Definition

High temperature wear-resistant
Pin No. | Name Definition multi-strand copper core cross-
sectional area
1 B+ Input Power Positive 16~20mm?
2 B- Input Power Negative 16~20mm?
5 U Motor U phase 16~20mm?
6 v Motor V phase 16~20mm?
7 W Motor W phase 16~20mm?
(DMaximum torque of terminal: 2.0N - m
Precautions

(2)Recommend using pre insulated terminal crimping pliers

www.drdrive kr
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MDSM90B96G X2 Interface Definition

High temperature wear-resistant
Pin No. Name Definition multi-strand copper core cross-
sectional area
RB+ Connect a braking resistor, | Suggested wire harness copper core
2 RB- recommended 3Q/800W cross-sectional area 6-10mm?
Precaution

MDSM90B96G X3 Interface Definition

High temperature wear-resistant
Pin No. | Name Definition multi-strand copper core cross-
sectional area
The power supply of the brake is
1 BVCC | positive, with a maximum withstand
Suggested cross-sectional area of
voltage of 60V.
wire harness copper core is 0.75-
2 BGND | Brake Power Supply Ground
1.5mm?
3 Brake+ | Two lead ports led out from the
4 Brake- | brake coil
(1) Maximum terminal torque: 0.2N - m
Precaution (2) Recommend using HSC8 6-4 European style terminal special
crimping pliers

www.drdrive kr
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2.4 Steering wheel electrical connection example

48V+

48V

-F3 ﬁ

=

48Y+ 24

L 48V— 249

[~

COM=

VI i i
. oD Origin
S < DIND Signal
x4
s ) VT Left
J DINI T_ GND LimitSwitch
16 Signal
I » .
5 DIN2 VT Right
I = GND LimitSwitch
b o MDSNIOBYE: Fiignal
=0 J7 = Steering Drive
=0 J31 o
) —0 ]34 a .
wirmssossios / fncoder_Walk +———¢ —o 724 = ¥1f Encoder Encoder
—o 4 i=3 Steering Motor
—0 J2 w 3000W
- :/ Brake— #—————¢ I5 Edy
H :/ Brake+ #————¢ 13 =5 v B
—
o u
= VT Vv
p 123 Encoder Walk/mumssaser | ! :
— 135 — - N CAN H CAN L
T T
g IN IN
CAN_H /murossasseo & CAN
> I
CAN_L / mi-osswosso CAN

24V+
24V-

13
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3.Testing and Use

3.1 Traction motor testing

Step 1

Connect J28 and J29 to CAN L and CAN H of the CAN tool respectively.

Connect the computer and the drive with the CAN tool. Then open the software.

Step 2
-> Setting
-> Communication

-> Connect

File Setting Tools Parameter editor Advanced

H

G AR | P

Communication config

Setting

Serial No.

COMM. port

COMM. type

BT

Address

Baud rate

Cormect

Window (W)

20K

Single-DSF

5 ¥ E

1000Kb/ s ~

Cancel

Step 3
Release the brake
-> set P10.03 1

Hearing the sound of 'da’, the brake is released.

www.drdrive.kr
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@ MDS.smart - Parameter editor\L6 V3e.db
Fila Setting Tools Parsmetereditor Advanced Window(W) Help(H)
Ga R P =

nddress:s ||

mParamete'ed\'th\Lﬁivk.db

=HEa

=E1eEn

L6 Paraneter Nanagenent :
PO0-SystenPara:
\-PO1-DrivePara:
| P02-BasicPara:
|-PO3-NotorPara:
\-PO4-hccDecTinsPara:
POS-SpeedControlPara:
\-PO&-TroqueControlPara:
-POT-SvitchedPara:
8-CarControlFara:

FLI= ogue! a
 Plo-hdvancedPara: O=s  puos 1000
- P1a-SlipSlopPara: O=s P10.10 50.0
\-Pl4-ReservedPara: O=7 P10.11 1
P15-CAllFara: C=s P10.12 500
- Plt-AnalogueSettingPara: Dss pi0.13 00
Pl7-ReservedPara:
P18-CustonisedPara: D0 P10.14 1
| P1o-ReservedPara: Oas1 P10.15 500
-P20-ReservedPara: Dz P10.16 50.0
-P21-ReservedPara: Ozsz P10.17 1
- P97-ErrorPara: e R0 10 o
-P98-ProtectPara: <

Step 4

-> Open Status monitor and Jog RUN
-> Servol continues JOG

-> Servol- ON

-> Setting: input speed(such as:1000)

-> Servol- JOG+ or Servol-JOG-

@ MDS.smart - Status monitoriL_V3e.db

Parameter editor

Function

DRIVER3 Logical terminal selection

[r—
4 l:wammy.lml I

jefiabie:

yifiatie
jifiatie

TR

Parameter description

DRIVER2 Terming attnbute switch vaive
Output frequency when DRIVER? s Uuse
Ouitput duty cyde when DRIVER2 i use
CRIVERS Terming attrbute switch valve
Cutput frequency when DRIVERS fs s
Output dity cyde when DRIVERS s use
DRIVERA Terrind attibute Switch valve
Quitput frequency when DRIVERY is use
Cutput duty cyde when DRIVERS is ust
DRIVERS Terming attribute Switch valve

3 s B wnmr sdnn PRTVENE im | 1me

s (==

Flle Setting Tools Parameter editor Advanced Window(W) Help(H)
o o R Pl [@orms]  addrecsis ||
St o8 Vi b [Slar=]f
Refresh time (700ms~3000ms> | 1000 Al
OutputVol tage ~ Sin-AD 2 QutputCurrent v
ov 1384mV  0.6A
EncoderCounter v FluxCurrent v W-CurrentAD »
1612 (null) 0.0A - 1835mV
W-CurrentAD ~ Sin-AD v QutputPreq = s .
1833mV 828mV - -0. 01Hz -
MotorTemperaturs ~ OutputFreq v Sin-AD o e ‘9"“’"“““ Eorel i |B"‘°2'°“‘°°"‘
0C 0.00Hz | 1106mV S e
FadiatorTemperaturs ~ SpeedRPK v Reservation 21 el DVIERR ‘ I OVIERR. ‘ | DVIERR [ | |
12.0°C -1RPM | 1- e . .

If the motor runs normally , the test is finishe

d.
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3.2 Steering motor testing
Step 1

-> Parameter

-> Basic Parameter

-> set 1000 Run/Stop 1

100A  RunMode 0000

R e g s P

Can Apply RS482Apo ALpooly Tool Apply function
_— by —
Parameter

Monitor Alarm Oscilloscope Guide History Exit

-. Parameter E@
r H (i ] = - s s .

-up Notes Read Download Print Save Screenshot Compare
ﬁ“ By selecting the item at the top and the sub item at the bottom right, the related C
UITENTTOOP | | Mosttication ‘mress smue or click the ot st buvian to conptare the o 0™ gop value|
Speed me modification,,Click esach line to d.ispla?’ L}‘me marufacturer’ s comments at the bottom. You
Position Lo... can add custon notes for the line by clicking "notes” at the top or "add netes” at the v
Communic... \ddres Function Value Ranage =
Motor Para... 11000 Run/Stop 1 (0----10)
\?ii::ll:lation c 2 1001 Current Setpoint 350 Default 0.1A(-32768----32767)
DIYDO ;‘Mo,‘,... 3 1002 Speed Setpoint -30 (-2147483648----2147483647)
CAN 301 4 1004  Acceleration of Speed Co... 5000 RPM/s (0----4294967 295)
CAN 402 5 1006  Deceleration of Speed C... 5000 RPM/s (0----4294967 295)
Read-only.. ~| & 1008 Positiion Setpoint 0 Pulse Numbers(-2147483648----2...
7 100A Run Maode 0000 H{0000-—-0017)
g 100B Command 0 0000 H{0000----FFFF)
9 100C Command 1 0060 H{000O0----FFFF) "

TUser notes

Step 2
-> Speed Loop

-> set 108C Speed Mode 0001

_. Parameter EE
B H (i ] = (] (ia) Y5

Load Back-up Notes Read Download Pfint Save Screenshot Compare

Basic Para... | By selecting the iten at the top and the sub iten at the bottom right, the related o
t displayed, Double click the t 1 11 to medify the valus, Aft
Current LOOP | 104i5: Cotion, prese smter or click the “Se: walue’ button to conplete the | Set value
modification,,Click each line to display the manufacturer’s comnents at the hotton. Tou
ios can add custom notes for the line by clicking “notes” at the top or “add notes” at the v
Position Lo... U B
Communic... \ddres Function Value Range -
Ml?tor Para... 1 Speed Mode 0001 H{O000----FFFF)
S_"’;"m, c 2 108D Speed Limit 000F H(0000----FFFF)
ibration C... X
DI/DO/Mo.. 3 T08E TT me constant of Smooth... 0 0.1ms(0----65535)
CAN 301 4 108F Time Constant of Smoat... 20 0.1ms(0----65535)
CAN 402 5 1090 Acceleration smoothing ... 1000 ms/(1000rpm)(10----6000)
Read-only.. ~ & 1091 Deceleration smoothing ... 1000 ms/(1000rpm)(10----6000)
7 10AB Deceleration smoothing ... 10 ms/(1000rpm)(10----6000)
& 10A2 Smoothing constant of st... 0 (0----200)
2 1092 Curve type of Motion Co... 2 (0----2) w
*Bi107Bi13: 7| eOmE =D
0:R5485/User-defined CAN
1:CAN 402 Position loop
2:C4H 402_5998\1 loop
- ?:inalig input0 A s.nn i add ok clear

(A

mnad—anlae ot wand Py
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Step 3

-> Position Loop

-> set 10D0  Position Loop Mode 0
. Parameter f=d -G
z I L)
= H (i ) = = ta) -
Load Back-up Notes Read Download Print Save Screenshot
Basic Par... By selecting the item at the top and the sub item at the bettem right, the
C tL related parameters are displaved, Double click the parameter walue cell to
urrentL... nodify the walue, After modification, press enter or click the “Set walue” Set value
Speed Lo... button to cemplete the modificatien,,Click each line to display the
manufacturer’s comments at the hottom. Tou can add custom notes for the line by
Commun... \ddres Function Value Range
Motor Pa... 1 m Position Loop Mode “ --65535)
S_at')“ ; 2 10D1 Electronic Gear Numerat... 1 (1---—-65535)
Ioration... i
DI/DO/M.. 3 10D2 Electron!c Gear Numerat... 1 (1----65535)
CAN 301 4 10D3 Electronic Gear Numerat... 1 (1----65535)
CAN 402 5 10D4 Electronic Gear Denomin... 1 (0----65535)
Read-onl... 6 T10FA Position Filter 0 ms(0----65535)
7 10D5 Check time of Reach Posi... 1000 ms(0----65535)
8 10D6 Range of reach position ... 5 (0—-429496729$
#Position loop setpoint Usee medes
0: address 0x1008{ibsclute postion loop) I
{R5485 setpoit)
1: Address 0x1008(hdhselute position leop)
(C‘o‘ll is:;'polnt) . fon add ok clear
sy r
- = read-only not used reset
PR
svsten other normal
Step 4
-> On enable
3 MDSM MotorControl Workbench w3,0.1 - [MDSM MotorControl Workbench v3,0,0-----=-----UISB communication (normaly:  ------Current drive model: MDSMS30B96¢

© a ¢ Db
New Query Connect Exit
Can Apply  RS485 Apply  ECAT Apply  Tool  Apply function

- i = 3 S B

Monitor Parameter Alarm Oscilloscope Guide History Exit

Maonitor

o ®E 6 ° ® O 0

DI/D0  Save Reset Adjust Fault QBA  User manual

tal IO output

v O 0O 0O

L JelcpccRech Regcpcpcy R N N J

osi tion loop

On enable Frr reset

39 26 #ff enable -

(CRCRCRCRCRCRC RS CRCRCRCRCRCRTRT

www.drdrive kr 17
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Step 5

->DI/DO

-> click “Origin search command(SHOM)”

The steering motor begins to find the origin until the positive prohibition limit(CCWL) is on, that

is, the forward limit signal is triggered, then the motor stops rotating.

¥ DI/DO config
DIx config COMNANDO COMMANDL
DIx input filter time |0 [ servo start (soN) [] Energency stop (ENGS)
[JD10-———>active level [L 7| Function: [JPulse error clearing (GCLRY [ Reverse prohibition linit (CWL)
level B EEet o [ zero speed clanping ¢ ZCLANF) [IPositive prohibition limit {OCHL)
level i Function: [JPesition comnand trigger(CTRG) [Jpesitive inching (JocD)
Tevel Famction: [J Terque linit CTRGLM) [J Reverse inching (JOGU)
[ speed limit ¢SPDLNY Return to the origin (OR

-ractive level Function:

[ Position comnand 0 (POSO) |i’-| pigin search connand CSHON) |

4“‘?” — Fm”?m: [JPesition coanand 1 (POS1) [ Pulse irput inhibit CINEP)
777777 sactive Lovel function: [JPesition command 2 (POS2) [] stnornal reset (ARST)
PO L] [ speed connand o (sFDO) [ Gain svitching of speed loop (SPEEDK1)
—vactive level 0 Functien: [ speed comnand 1 (SFD1) [Jcain svitching of position loop (POSKPL)
””” ractive level Function: [ Terque connand 0 {TCHO) [ Enter the reverse connand
Set DIx| [JTerque comnand 1 (TCNM1) [ Electrenic gear molecule 0
[Mode switching conmand (S_F) [ Electronic gear molecule 1
Activate external 10 control enable [DMede switching connand (5_T) [ Connunication protocol
DOx config [IMeds switching connand (T_P) [Jcuwve test (GRaPE)

lavel Function:

level Function

777777 »active level Functien:
—ractiva leval Function:
level Function:

level |0 Functien:

Set DOx
Refresh

Step 6
-> Enter the number of pulses corresponding to the position in the setting

For example: 775000 (90°), -775000 (-90°)
B MDSM MotorControl Workbench v3.0.1 - [MDSM MotorControl Workbench v3,0,0 USB communication (normal): Current drive model: MDSMS90896G]

5
Q & b
New Query Connect Exit
Can Apply RS485 Apply ECAT Apply Tool Apply function
—
= . = s >

Monitor Parameter Alarm Oscilloscope Guide History Exit

Menitor
o) PID

DI/D0  Save Resst Adjust pFault Q%4  User manual

0000000 000C0Co00GS

\CRCRCRCRCRCNCRERCRCRCRCRCRCRTRC

- = read-only not used Teset
system other normal

If the motor runs normally ,the test is finished.
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4. CANopen Usage Routine

4.1 Traction motor control
Step 1
-> P02 Basic control
-> set P02.01 2
P02.02 2
Value define:0:Keyboard given
1:Analog value given

2:Communication given

-> Power off and restart

@ vossman - P

File Setting

ks Paramete o Advanced  Window(W) Help(H

SR D0 A Ge P 4 4 [ @)

B rarameter editort6_v3e.db = =83

= H |
L6 Parameter nanageasnt: Vakie defauk Modified requrement Parameter descrpton

POUSysten: Mode selection

1 —c— ey

o 2 X _ Running command channel selection

POHBC/‘DED speed: lmmgdatz Running drection setting

Fosipued contrel: l nm-— 0.00-150.00 I— Siop detecion heavency

POTSY paearater: O40 PO2.05 10. 0.00-3000.00 Immedate Frequencv keyboard reference
FoBVehicls cemtrol: -IParameter editor X
POSDigital irput: [ml | e I
P10Digital output:

PnAr‘aﬂo; wontror: [ ES L LigiEn L fiServed

Pi2Advanced paraneter: Oaa m °9 300.0 e Maximum output frequency

P135teep slope slov DEC: lE:ﬁ PO2.10 0 3 Reference frequency source selection reserved

Plikeserved: 6 PO2.11 ] reserved

P15CAR conmumication: D47 P02.12 0 = reserved

Pithoalos sefernce: D48 PO2.13 0 = reserved

P18User Funetion: (W] PO2.14 0 reserved

PloReserved: Oso P0O2.15 ] Parameter range: reserved

P20Reserved: 151 PO2.16 [1] A reserved

Egemu.n: i Os2 PO2.17 0 0-10 reserved

rror paraneter:
PeEProtaction: Os3 P02.18 o reserved
Plliser define: 4 _
Group downioad ~ Group read  Marked downioad  Market
" I Down oad Cancel

Step 2

->Connect J35 and J23 to CAN L and CAN H of the CAN tool respectively.
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Step 3
-> P15 CAN communication

P15.01 is CAN communication baudrate

P15.07 is CAN node ID

@ MDS.smart - Parameter editor\L6_V3e.db
Fila Setting Tools Parameter aditor Adwanced WindowW) HalpH)

L6 Faraneter Nanagenent : Hom Furction code Vakie Value Renge Ve defauit Modfied requrement  Parameter deseripton

et Oz PIS.00 46 0-127 46 fiun Modfisble Chiopen Address (Vehicle Comi
POz-Basi cPara: o [piso s [0 Fur Modfisbie c
FOs-NotorPara: O3 PIS02 10 0.000-60.000 1 Run Modfisble Chhopen Timeout (Vehick comi
PO4-AccDecTinePara: O3  Pis0: 0s 0,000-60.000 0s Run Modfisble Chhiopen Heartbeat Time (Vehi
giﬁ:sdcﬂ::;g;;;_ O3 P15.04 H 0-127 H Run Modfizble CANopen address (PC)
PO7-SritchadPara: 3% P1S.05 3 03 3 fun Modfisble CANopen Baud rate (PC)
POB-CarControlPara: O3 P15.06 0.0 0,000-60.000 0 CAhopen meout (PC)
PO9-InputPara E = Q P1S07RSVD
P10-OutputPara; 0 0 PISCERSVD

i tnalogueioplayFara: Oa2 P15 0 055535 0 Stop Modifidble: PISORSVD
P13-81ipSlopPara (403 P15.10 o 065535 0 Stop Modifiable PISIORSVD

e
nalogueSettingPara:

~P17-ReservedPara:
P18-CustonisedPara:
P19-ReservedPara:
P20-ReservedPara:
P21-RaszervedPara:
P97-ErrorPara:
P98-ProtectPara: <

Group download Group read Merked read Write al Read al

NEERS - P15.01

CAMopen baud rate (vehicle communication)

1:250K v

-> Open the USB CAN Tool and connect

USB-CAN Tool V9.1 - - The device does not start! - a X
Device([DI Operaﬁon(_Q)I Settings(S) Information(l) View(V) Help(H) Language(l)
Send Data i
o Formati Standud v Type Data - CAWID(HEK): 00 00 00 00 |Chammel: 1| - Humber to send: 1 O1D Ine.
Data(HEX): ‘ Send Send Cycle: 10 ms [ JData Inc.
LT D Filter Frm saved: |0 Stop send | Send file
2 | Unused CANL se-tting CANZ settings [ EUSEEIE L B Clear Dsave
Open USB Device - CHUANGXIN Technology X

Statistics:Chl

Frm/s R 0 0
:l evice Hame: Device Index Fumber 0:Serial number: 31FO0018D4F, v b

Index System Tili i
0K Cancel

T ——
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[ Parameter Confirm - CHUANGXIN Technology X

| Device index: 0 Channel:; Chi v
Enahle all c}.a_mll

CAN Setting
g [paud Rate:| 280k bps v [fETROA 00 ic mO )
q AccCode: 0x80000000 Filter: [Accept o1  [v r
AccMask: | OxFFFFFFFF Filter confizuration tool
| Mode |Normal v |
} Cancel
Step 4
-> set CAN frame ID(HEX)  0x1F2
-> send the command
1F2 05 10 10 C8 00 00 00 00 Forward 200RPM
1F2 06 10 10 E8 03 00 00 00 Backward 1000RPM

06 is reverse (05 is forward)

C8 00 is 200RPM
USB-CAN Tool ¥9.11 - CHUANGXIN Technology - O X |o
Device(D) Operation(Q) Settings(S) Information(l) View(V) Help(H) Language(l)
Send Data
Format: Standard v | Type: Data CANID(HEX)J 00 00 01 F2 [Channel: 1 ~ Wumber to send: 10000 I Inc.
Data(HEX): 05 10 10 C8 00 00 00 00 I Send I Send Cycle: 10 ms |_)Data Inc.
LT ieeng ID Filter Frm zaved: 0 Stop send Send file
CANl settings CANZ settings ’nece:'l!'e Enable Clear DS;\:;
Statistics:Chi Statisties:Ch2
Frm/s R: 20.7 Frmfs T: O Frm/= R: O Frm/s T: O

Index System Time Time Stamp Channel Directio Frame ID Type Format DLC  Data
@ 00000 16:02:02,980 Ox4CF7EE chl Receive 0x0372 Data Standar: 0z08 x| 24 03 00 0D 00 00 04 01
@ 00001 16:02:02.980 Ox4CF7EA chl Receive 0x0272 Data Standers 0x08 x| 04 FF FF 00 00 00 00 OC

If the motor runs normally ,this way of the test is finished.
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4.2 Steering motor control

-> Basic Parameter

-> set 1000 Run/Stop 3

Q & [
New Query Connect Exit
Can Apply RS485 Apply ECAT Apply Tool Apply function

- o = E fo =

Monitor Parameter Alarm Oscilloscope Guide History Exit

-—
« Parameter

& - i ) ® V3 .
Load Back-up Notes Read Download Print Save Screenshot Compare

|| By selecting the iten at the top and the sub iten at the bottom right, the related G

Curtent Loop | Z35ELes e ipies, Doe ik e pemente e s S O vt ) 5
Speed |-00P modification, ,Click each line to display the manufacturer’'s comments at the hottom. You 0] 2
. can add custom netes for the line by clicking “notes” at the top or "add motes” at the v
Paosition Lo... L o ) J F
Communic... \ddres Function Value Ranqe . 0 j
3?;" don 2 1001 Current Seipolni Default 0.1A(-32768----32767) j 2
ibration C... D «
DI/DO/Mo.. 3 1002 Speed Setpoint —30 (-2147483648----2147483647) ) o
CAN 301 4 1004 Acceleration of Speed Co... 5000 RPM/s (0----4294967 295) 9]
CAN 402 5 1006 Deceleration of Speed C... 5000 RPM/s (0----4294967 295) ]
Read-only.. ~ | & 1008 Pasitiion Setpoint 775000 Pulse Numbers(-2147483648----2... 2
7 100A Run Mode 0000 H{O000----0017) j
& 100B Command 0 0000 H(0000----FFFF) 2
g 100C Command 1 0040 H(0000----FFFF) v ®
~ |User notes J

Run/Stop

0: DI control (Fnabled by digitl IO input)

1: Stop (User defined Can. RS485)
3:CANOPEN/ECAT Node (Only supperts DSP402, Run/

Step »omrnuea hy Regu;tgr 0x8040_00, be active add . ‘
oie RS R a2 )
.= read-only not used reset
- systen other normal

-> Speed Loop

-> set 108C Speed Mode 0001

-. Parameter E@
B M 0 @ W o V5 -

Load Back-up Notes Read Download Print Save Screenshot Compare Sign in Set default

Basic Parameter By selecting the item at the top and the sub item at the bottom right, the related parameters are displayed, Double
¢ L click the parameter value cell to modify the value, After modification, press enter or click the “Set value” button to
urrent Loop complete the modification,,Click sach line to display the manufacturer’s comments at the bettom.¥ou can add custom Set value

notes for the line by clicking "notes” at the top er “add notes” at the hottem right corner.

Position Loop

Communication \ddres Function Value Range

Motor Parameter 1 Speed Mode 0001 H(0000-—-FFFF) I

\Gl_ag” o Control 2 108D Speed Limit 000F H(0000---FFFF)

ibration Contro .

DI/DO/Monitor 3 108E Time constant of Smooth... 0 0.7ms(0----65535)

CAN 301 4 108F Time Constant of Smoot... 20 0.1ms(0----65535)

CAN 402 5 1090 Acceleration smoothing ... 1000 ms/(1000rpm)(10----6000)

Read-only Para... 6 1091 Deceleration smoothing ... 1000 ms/(1000rpm)(10----6000)
7 10AB Deceleration smoothing ... 10 ms/(1000rpm)(10----6000)
8 10A2 Smoothing constant of st... 0 (0----200)
9 1092 Curve type of Motion Co... 2 (0----2)
+Bit0 Bita: User notes
0:RE485/User-defined CAN ]
1:CAN 402 Position loop
2:CAN 402 Speed loop
3idnaleg inpuf.o . add ok clear

: ’- read-only not used reset
ML system other normal

-> Position Loop
-> set
10D0  Position Loop Mode 2

10EA  Find Home 0000
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-. Parameter E@
o8 @ S @ o w3

Load Back-up Notes Read Download Print Save Screenshot Compare Sign in Set default

Basic Parameter By selecting the item at the tep and the sub item at the hottem right, the related parameters are displayed, Deuble
C tL click the parameter value cell to modify the value, After nodification, press enter or click the “Set value” butten to
urrent Loop cemplete the medificatien,,Click each line to display the manufacturer’s comments at the bettom. Yeu can add custem Set value
Speed Loop notes for the line by clicking “notes” at the top or “"add notes” at the botton right corner.
Communication \ddres Function Value Range I
Motor Parameter ‘N 1000 Position Loop Mode (0----65535)
\Gl_ab‘” o Control 2 10D1 Electronic Gear Numerat... 1 (1--—-65535)
ibration Contro N
DI/DO/Monitor 3 10D2 Electronic Gear Numerat... 1 (1----65535)
CAN 301 4 10D3 Electronic Gear Numerat... 1 (1----65535)
CAN 402 5 10D4 Electronic Gear Denomin... 1 (0----65535)
Read-only Para... 6 10FA Position Filter 0 ms(0----65535)
7 10D5 Check time of Reach Posi... 1000 ms(0----65535)
8 10D6 Range of reach position ... 5 (0----4294967295)
9 10D8 Check time of position er... 0 ms(0----65535)
*Position loop setpoint U=eagrotes
0: Address 0x1008(ibsolute postion loep) (R5485 setpeit) I
1: Address 0x1008(Absolute position leop) (CAN setpoint)}
2:CANOFEN position loop{auto-switch)
3: DirectiontPulse (Incremental pesition loop, valid after add | ok clear
]
-: :- read-only not used reset
. systen . other normal

-. Parameter E@
B9 (i) = & D V5 -

Load Back-up Notes Read Download Print Save Screenshot Compare Sign in Set default

Basic Parameter By selecting the item at the top and the sub item at the bottem right, the related parameters are displayed, Douhle
click the parameter walue cell to modify the walue, dfter modification, press enter or click the “Set walus” hutten teo
Current Loop conplete the nodification,,Click each line to display the manufactursr’s comments at the bottom. Tou can add custom Set value
Speed Loop notes for the line by clicking “notes” at the top er “add notes” at the bottem right cormer.
Communication \ddres Function Value Range
M(?tor Parameter 16 10EQ Motor Internal Position C... 0 (-2147483648----2147483647)
Gain 17 10E2  Motor Internal Position C... 0 (-2147483648----2147483647) |
Vibration Control { | 14 0c0 \1otor Intemal Position C 0 (-2147483648----2147483647)
DVDO/MantUT otor Internal Fosition C...
CAN 301 19 10E6 Motor Internal Position C... 0 (-2147483648-—2147483647)
CAN 402 20 T10E8 Motor Internal Position C... 0] (-2147483648
Read-only Para... | |21 [Ji[ED 0000 H(0000—-FFFF)
22 10EB Return to Home - Speed ... 1000 rpm or 0.1rpm(0----32767)
23 10EC Return to Home - Speed ... 100 rpm or 0.1rpm(0----32767)
24 10ED Return to Home Mode (... 2 (0----37)
bit3711: Compound nods: e etes
0: Return to Heme, by CANOPEN mode
1: Return to Home when power-up
2: Return to Home by command 1 bite (Valid in rising edge)
3: Reserved add i el
sl
- = read-only not used Teset
*g —— 1

-> Communication

-> set

1154CAN Node address 2

1155CAN mode 1

1156CAN baud rate 2

-> save
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"% parameter (= e ¢
= - m - [ ]
[ H = =] (0] s -
Load Back-up Notes Read Download Print Save Screenshot Compare Sign in Set default
Basic Parameter By selecting the item at the top and the sub iten at the bottom right, the related parameters are displaved, Double
click the parameter walue cell to medify the walue,after medification, press enter or click the “Set value” button to
Current Loop complete the modification,,Click sach line to display the mamifacturer’ s comnents at the botton. Tou can add custon Set value
Speed Loop netes for the line by clicking “notes” at the top or “add notes” at the bottom right corner.
Position Loop
\ddres Function Value Range
M(?tor Parameter 5 1152 RS485 user-defined bau... 19200 BPS(100----2000000)
\G/_ab‘“ ion Control 6 1166 RS485 transmission delay 0 us(0----20000) I
ibration Contro
DI/DO/Monitor 7 1154 CAN Node address 2 (1----127)
CAN 301 s 1155 CAN mode 1 (0--—65535)
CAN 402 9 1156 CAN baud rate 2 (0----7)
Read-only Para... 10 1157 CAN TPDO of first cycle 0 (0----65535)
11 1158 CANTPDO of second cycle 0 (0----65535)
12 1159  CANTPDO of third cycle 0 (0--—65535)
13 115A Check time of communic... 0 0.15(0----65535)
bi18"11: Conpound node: User notes
0: Return to Hems, by CANOPEN mods
1: Return to Homs vhen power-up
2: Return to Home by command 1 bit6 {Valid in rising edge)
. 3: Reserved add ok -
o read-only not used reset
ML system other normal
(USBECANI
(o[o]L
-> Open

-> send the command one by one

Steering Motor CAN Message

CANID | Command Exegesis
000 0102 Enable mode 2
2F 60 60 00 06 00 00 00 Origin return mode
2B 40 60 00 OF 00 00 00 Servo waiting for enable — Servo running
Initiate zero-posiitoning (wait for motor to stop
2B 40 60 00 1F 00 00 00
rotating before sending further command)
602 2F 60 60 00 01 00 00 00 Set to Position Mode

23 7A 60 00 00 00 00 00 Set position zero

23 81 60 00 E8 03 00 00 Set the speed to 1000 rpm

2B 40 60 00 2F 00 00 00

Trigger motor operation
2B 40 60 00 3F 00 00 00

Another cycle position mode command example:

Steering Motor CAN Message

CANID | Command Exegesis
000 0102 Enable node 2
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2F 60 60 00 06 00 00 00 Home Return Mode

2B 40 60 00 OF 00 00 00 Servo wait enable — Servo run

Initiate zero search (wait for motor to stop rotating
2B 40 60 00 1F 00 00 00
before sending further commands)

602
2F 60 60 00 08 00 00 00 Set to cyclic position mode

23 7A 60 00 00 00 00 00 Move to zero point

23 7A 60 00 58 D3 0B 00 Move to 90°

23 7A 60 00 A8 2C F4 FF Move to -90°

USB-CAN Tool V9.11 - CANalyst-Il - SN:Serial number: 31F0001B299, firmware version number: V3.41 - CHUANGXI... — O

Device(D) Operation(Q) Settings(S) Information(l) View(\) Help(H) Language(l)

Send Data
Format: Standard Type: Data « CANID(HEX):J 00 00 00 00 fChanmel: 1 v Wumber to send: 1 (1D Ine.
Dtta(m)il 01 02 Send | Send Cyecle: |10 ms (JData Inc.
CAN Routi i §
RS dDREiLtes Frn saved: 0 Stop send || Send fil
CANl settings CAN? settings @ Receive Ensble Clear Osave
Statisties:Chl Statisties:Ch2
Frm/s R: | 14.1 Frm/s T: O Frn/s R: O Fra/s T: O

Index System Time Time Stamp Channel |Directio Frame ID Type Format DLC  Data

@ 00000 19:56:03.037 0xAC1586 chl Receive 0x0702 Data Standar: 0x01 x| 05

@ 00001 19:56:02.946 O0xAC1137 chl Receive 0x0701 Data Standar, 0x01 x| 7F

L]

L

@ 00004 19:56:03.276 OxAC1ECE chl Receive 0x0182 Data Standar: 0x07 x| 01 00 00 00 40 02 06

USB-CAN Tool V9.11 - CANalyst-Il - SN:Serial number: 31F0001B299, firmware version number: V341 - CHUANGXI... — [m]

Device(D) Operation(Q) Settings(S) Information(l) View(\) Help(H) Language(l)

Send Data
Format: Standard +  Type: Data + CANID(HEX):| 00 00 06.02 |Channel: 1 ~ Number to send: 1 (JID Ine.
Data(HI!)II 2B 40 60 00 1F 00 00 00 Send I Send Cyole: 10 ms [JDate Inc.
CAN Routing ID Filter Frn saved: |0 Stop send | Send file
CANl1 settings CANZ settings .thcivc Enable Clear C]Swe
Statistics:Chl Statisties:Ch2
Frm/s R: 233.9 Fra/s T: O Frm/s R: O Frm/s T: O

Index System Time  Time Stamp Charmel Directio Frame ID Type Format DLC  Data

@ 00000 19:57:44.047 0xBB798D chl Receive 0x0702 Data Standar: Ox01 x| 05

@ 00001 19:57:43.927 OxBE7E3B chl Receive 0x0701 Data Standar: 0x01 x| TF

L

@ 00003 19:57:43.297 0xBBSCE9 chl Receive 0x0282 Data Standar: 0x04 x| 7C CC 07 00

@ 00004 19:57:44.107 0xBB7CE7 chl Receive 0x0182 Data Standar: 0x07 x| 7C CC O7 00 37 16 06
L

o

The test is finished
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