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Abstract As environmental awareness increases, regulations on exhaust gas of automobile, which is a cause of air
pollution, have been strengthened. In order to meet emission regulation, automobile companies and engine
manufacturers have actively developed the related technologies.

Because the emission control has become severe, the systems using electronic motor or solenoid valve for high precise
control are needed. For this reason, it is required not only the optimization of composition of components for
improving performance and efficiency of the system but also the development of optimal design technology of
electronic control system by securing the designing and manufacturing technology of the components.

In this paper, it is proposed the position characteristics for electronic EGR valve module through the applied control

logic and experiment results.

Key Words : DC motor, Exhaust Gas Recirculation(EGR)
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Data
. [MessaggSymbol| Byte | Start
Device D Name | No Bit Len'gth Mean | Range
(bit)
001h |Control| 0 0 1 RUN | 071
PC
S 1 1 |sTop| 071
PWM
1 0 8 Duty | 07255
Raito
MCU | gy, | Feed | 0 8 |Index 0| 0725
(BEGR Back
DRIVER) "
Position| . __
1 0 8 Data 0 07255
2 0 8 |Index_1| 07255
Position| -
3 0 8 Data 1 07255
4 0 8  |Index 2| 07255
Position| -
5 0 8 Data 2 07255
6 0 8  |Index_3| 07255
Position| . __
7 0 8 Data3 07255
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[Table 2] Motor specifications

Item Specifications
Resistance Coil inductance :

SIS 1542 ohm
Inductance Coil inductance : 0.863mH

Rated voltage

135V
(Driving Range: 8V716.5V)

Current 2A (Max. 5A)
Rated output 20W
Speed (load / no load) 3800rpm/4600rpm
Rated torque 0.03Nm

AlEeo)A Ak Table 22] ARl el DCRE]S]
JeEe ZY A Y J"gdEx G [Table 3] Driver specifications
R=1542[02], L =0.863[mH], &4 EZHEE 2/(26) -
Item Specifications
& AHg3ke] J=0.001152[kg —m?] & A3kt 7]
- Temperature -40°C ~ 125°C
Aeas K 9 B K 5Age A4 sk
The input resistance DCI10V ~ 18V
[am]' ¢ Position command PWM 250Hz or Serial Data
g sy
H 3 ) HALSI5
3 ; .
H b Valve position control (Using the Hall sensor output)
: ! A T , L ¥ ! ] Diagnose PWM 250Hz + 3%
5] 121
1 Current control INA138 Shunt current
; ; (4A trip)
; : : B : ? I . | L : Internal CPU 8hit 16MHz/
W] sl 15 11 15 24 15 performance Prog. Mem 8Kb
E ‘ r Operating temperature -20C ~ 8T
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T T ; T T I‘
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[Fig. 15] Simulation results - position / speed / current A7) 442 Fig. 169 2o Yellgler, Ax
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[Table 4] DC power supply specifications

Specifications UP-5020
Output voltage (CV) 0750V
Output current (CC) 0720A

Ripple rejection (rms/p—p) 5/50 mv
Line regulation 40 vV
Load regulation 50 mvV
Voltage regulation 001V — 0.1V
Current regulation 0.01A — 0.1A
100 ps
Transient recovery time (50% Load charge)
(minimum load 0.5A)

Volt. [ el T l
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[Fig. 18] Minimum voltage waveform for driving test
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