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A Study on the Development of Wafer Notch Aligner
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Abstract

This study aims to develop a system that enables 20 to 25 wafers to be automatically aligned at the position
of the corresponding serial number and facilitates the checkout of wafer processing by sensing them before
and after semiconductor processing. It also suggests compensation algorithm and stepper motor control
algorithm that carefully align notches. This study minimizes the rate of occurrence by adopting materials of
which the surface has proper coefficient of friction when wafers are rotating and that do not rarely produce
particles. This study completed the development of a slip resistance apparatus and carried out performance tests
through mathematical verification. This system is expected to improve semiconductor yield due to anti-pollution
technology in semiconductor processing and can be selectively applied to a large size wafer over 450mm in
the future.
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Fig. 1. Changes in Global Semiconductor Equipment
Market.
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Table 1. Market Prospects for Global Semiconductor Equipment.

e 2008 2009 2010

2018 (L=t

AR E) 308.3 168.9

202.8

288.3 353.3 299.6 | -0.6%

[Gartner, 2009.3]



414

[(RE4 g

Track 4z OIRFR 4%

g5 aasts] =84 A134d A3z 2009 6¢

SN

[Gartner 2009.3]

ag 2. 558 d7 %
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Table 2. Export/Import of Semiconductor Equipment.
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Fig. 3. Changes in Local Semiconductor Equipment
Market.
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Table 3. Stepper Motor Control Algorithm.

;* DC Motor Control & Step Motor Drive Program V1.0 using ATmegai28 a//

// Stepping Motor : FDD Head Motor (12 V / 90 ohm / 2-Phase 4-Pole)
VA PDO = -CLOCK
VA PD1 = CW/-ccw

/7

// DC Servo Motor : Tamagawa TS1900N102 (21 V / 0.43 A / 200 PPR)
VA PD1 = CW/-CCW

/7 OC38B = PWM

VA T1 = SPEED_CLOCK (200+4)

Vi PD7 = FOR/-REV

//  PB7-PB0 = D/A converter (real speed)

#define Kp 0.3 // P gain
#define Ki  24.0 /1 gain
#define Ts 0.008 // speed sampling time[sec]

#include <avrfio.h>

#include <avr/interrupt.h>

#include <avr/signal.h>

#include "c:|AvrEditlOk128c|Ok128.h”

volatile unsigned char count400ms;
volatile unsigned int count3sec;
volatile unsigned char table;
volatile unsigned int count, old_count, new_count;
volatile signed int Wref, Wr PWM;
volatile float Werr0, Werrl, Plconstant, Pl
signed int Wref tablel] = {
+0, +3000, +0, -3000, +3000, -3000,
+500, -500 +2000 -2000 +7000 7000 +2500, -2500,
+1500 ~1500, +3000, -3000 +.?500 -3500 ¥

void LCD _s4d(signed int number)  /+ display signed 4-digit decimal number +/
{ signed int i, x;
unsigned char flag;

if(number >= 0) // sign
{ LCD_data(+);
X = number;

else
{ LCD data(-);
X = -number;

flag = 0y
i = x/1000; /103
if(i == 0) LCD_data(’ );
else {  LCD_data(i + 0);
flag = 1;

Wh”?! )I(cauanms >= 50)

{ countd00ms = 0;
LCD_command(0x86);
LCD_s4d(Wref);
LCD_command(0xC6);

; LCD_s4d(Wr);

// display Wref and Wr for each 400ms
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Fig. 6. Coordinates between the angle of notch and
center of chuck.
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waf eTP/ = Marked point on the wafer a alignment
w aferP = Marked point on the wafer

c huckP o = Vision center after a calibration

F wafer = Coordinate of waler

F chunk = Coordinate of chunk

F . = Coordinate of vision
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