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Development Motive
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System Architecure

Simulation
Output Data S/W

(acc,break,,,)

PC GAME

Master

Position Data

RS485F 4l
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S/W - Ul
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H/W - Elastic Acutator

7| Efo|YHE

Roll =

Pitch M

Yaw M




Racing Simulator Wi TEXAS INSTRUMENTS

H/W - Racing Simulator
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C2000 - Why?
Real time control s Can do exact control

Real time debugging =) Catch problem easily
3 External Interrupt = Can use BLDC motor

MSP

Lanctpads MSP : EXP430FR5969, EXP430F5529LP...

P Low-power, high performance

P Onboard emulator

TMAC TMA4C : EK-TM4C123GXL

LaunchPads

D Connectivity
P Two CAN modules

D 8 UART 6 12C 4 SPI
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C2000 - System Architecure

Main Firmware

BLDC Motor m BLDC Motor

Controller Driver
C2000 “ MD750

l
H1

H2 BLDC Motor

Main Control




Racing Simulator

J{'} TEXAS INSTRUMENTS

C2000 - Encoder (Interrupt)

(x)= EncoderCouint1 int
(x)= EncoderCoug2 int
(x)= EncoderCount3 int
(x): EncoderCount int

()= timer0IintCount

17
19
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C2000 - Motor PID Control (Timer)

= Hall sensor Resolution Multiplication (3-Phase)

1 pulse
| | |
U _I \_j ! |_4_.j I—
|

|
|
120°
|
|

:<_.. :

'p1 p2 p3 p4 p5 p6
U — Rising Edge

%:’) h(.)gv¥1 = 6 pulse (x6)
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C2000 - Motor PID Control (Timer)

= Motor Position Control(BLDC Motor)
- PD Control

Process —Qutput—»

I K,.je(r}dz'

+
—Setpoim@ Err

Set point : Hall Sensor Pulse
Output : PWM Pulse
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C2000 - Communication (UART)(PC to C2000)

(= position_data unsig... 0x00008C26@

9= [0 .. OXOOAA (H
Packet Receive , 0= H 3:2:3 oioooo ((H:;) -]

{ ) = [2] unsig... 0x0000 (Hex)
o )= [3] unsig... 0x0001 (Hex)
Make receive - [4] unsig... OX000A (Hex)
buffer size 9= [5] unsig... Ox001F (Hex)
; )= [6] unsig... 0x0000 (Hex)
_ - )= [7] unsig... 0x0014 (Hex)
NO . P ()= [8] unsig... OxO00AA (Hex)
start bit equal- . ; (9= [9] unsig... 0x0001 (Hex)
Torque & direction . (i unsig..  0x0000 (Hex)
Togg|e )= [11] unsig... 0x0001 (Hex)
NO Yes S * )= [12] unsig... OxO000F (Hex)
ID equap e )= [13] unsig... 0x0005 (Hex)
Mode ChECk ()= [14] unsig... 0x0000 (Hex)
. 0rC )= [15] unsig... OxO00A (Hex)

(Spﬁed: POSItIOﬂ) ()= motor1_position int 2580

v (9= motor2_position  int 3862

Make receive

Euffer size

4

Check Sum calc —' @FEICR:El G Renew j
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C2000 - Switch (Input)

T

Actuator &8 =7|35t
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Problem & Solution

= Hardware

— Heavy weight actuator
« Use elastic holding

= Control

— Interrupt signal not clear

« Change internal to external pull-up resistor

= Communication

— Not perfectly receive whole packet
« Make checksum and buffer size system
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QaA

Thank you



