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Abstracc

This thesis was arranged from the automatic sidestep vehicle which controlled by
no. 89C51 microcontroller and process the data to drive any direct current motors that can
control their speed . There are ultrasonic transducers for acting as obstacle sensors , encoder
circuits to make the direction distances for the vehicle including the sensor circuits to
find where the position that the vehicle should be stop. This sidestep vehicle was desired
i the circular - shape that driven by 2 wheels system, an especially qualification is it can
move in all directions and avoid the obstacles also stop their function for the specified

position .
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S e S SLOTTED OPTICAL SWITCH
SEMICONDUCTOR"
| D - MILLIMETERS | _INCHES
r—°19—2;_“‘1 STMBOL "N, [ MAX. | MIN. [ MAK | — >
1 ! 4 byp— A 107 |10 | 422 | 433
4

+[s[o oP A 30 32 [ 119 | .12

@ 1. b1 A 30 |32 [ .19 | 125
2\ E 3 SECTIONX-X | @b | 600 .750] 024 | 030 | 2
—a—4 LEAD PROFILE b T_sanow. | ozonow. | 2

D. 11.6 12.0 457 | 472

& — D. [30 |33 [ 119 [ 128

e |68 [75 [ 22| 295

e |23 |28 | 091 | 110

E | 615 | 635 | 243 | 249

L |00 315

®p 3.2 3.4 126 | 133

Q189 [192 | 745 | 755

S | 85|10 | 034 ] 039

S 345 | 3.75 | 136 | 147
T | 26NOM_| 103NOM. | 3

—degl-  NOTES:

The H21A Slotted Optical Switch is a gallium arsenide
light emitting diode coupled to a silicon phototransistor in
a plastic housing. The packaging system is designed to
optimize the mechanical resolution, coupling efficiency,
ambient light rejection, cost and reliability. The gap in the
housing provides a means of interrupting the signal with
an opaque material, switching the output from an “ON"
to an “OFF" state.

1. INCH DIMENSIONS ARE DERIVED FROM MILLIMETERS.

2. FOUR LEADS. LEAD CROSS SECTION IS CONTROLLED
BETWEEN 1.27mm (.0507) FROM SEATING PLANE AND THE
END OF THE LEADS.

3. THE SENSING AREAIS DEFINED BY THE “S" DIMENSION
AND BY DIMENSION “T" +0.75mm (£.030 INCH).

& Opaque housing

& Low cost
® 035" apertures
a8 High lgon



FAIRCHILD

: i e SLOTTED OPTICAL SWITCH
SEMICONDIUCTOR

StOrage TEMPETAIUIE ... ...ttt et e et e e et sttt st s —55°C to +100°C
Operating TOMPBIATUTE . ... ... ottt aeean e et ae e —55°C to +100°C
Soldering:
Lead Temperature {IfON) .. .. ... ....c.ouoiirame e s 240°C for 5 sec.®4
Lead Temperature (FIOW) ... ... ..o 260°C for 10 sec.”
INPUT DIODE
ContinUoUs FOrward CUIBNt .. .. ..ttt et it e e e i s et nn s 60 mA
Reverse Volage . ... 40 df-. ... seeec: o oo e LDt s e R W e 6.0 Volts
Power DISSIPAtION ...ttt ittt et 100 mw®
OUTPUT TRANSISTOR
Collector-Emitter VOIAGE .. ..o\ttt it it e et et 30 Volts
EMitter-Collector VOILAGE . . ...ttt ettt it st s et a it sate et 6 Volts
Power DISSIPALION . oo\ttt e e s 150 mwW®@

PARAMETER SYMBOL MIN. TYP. MAX. = uNn's = TES‘;"Mchonumdus
INPUT DIODE
Forward Voltage Ve s L7 \% I, = 60 MA
Reverse Breakdown Voltage Va 6.0 rxr v A = 10pA
Reverse Leakage Current 1 — 10 pA Ve=3V
OUTPUT TRANSISTOR
Emitter-Collector Breakdown BVeeo 6.0 =2 Vv l. =100 uA Ee =0
Collector-Emitter Breakdown BVero 30 - \ . =1mA,Ee=0
Collector-Emitter Leakage leso — 100 nA Ve =25V,Ee =0
COUPLED
On-State Collector Current leow See page 3. mA
Saturation Voltage Veeman See page 3. \
Turn-On Time i~ See page 3. uS
Turn-Off Time tor See page 3. uS

SRCY S

L EER OF R W50 1150 {353 < FRE e G D
1. Derate power dissipation linearly 1.33 mW/°C above 25°C.
2. Derate power dissipation linearly 2.00 mW/°C above 25°C.
3. AMA flux is recommended.
4. Methanol or Isopropyl alcohols are recommended as cleaning agents.
5. Soldering iron tip Yie” (1.6 mm) from housing.




EAIRCHILD

ErTE—— SLOTTED OPTICAL SWITCH
SEMICONDUCTOR"
£E(3AT) il Cea
PARAMETER SYMBOL MIN. TYP. MAX. UNITS TEST CONDITIONS

ON-STATE COLLECTOR CURRENT

H21A1 I 0.15 L e mA = 5mA, Vee = 5V

H21A2 loow 0.30 -+ = mA lr = 5mA, Ve = 5V

H21A3 leom 0.80 — — mA le=5mA, Ve = 5V

H21A1 = 1.0 — — mA I = 20mMA, Ve = 5V

H21A2 leen 2.0 — — mA ¢ =20mMA, Vi = 5V

H21A3 lecr 4.0 — = mA ¢ = 20mA, Ve = 5V

H21A1 lewr 1.9 — — mA lr = 30mMA, V¢ = 5V

H21A2 leon 3.0 7 — mA = 30mA, Ve = 5V

H21A3 leom 5.5 —_ v mA = 30mA, Vg = 5V
SATURATION YOLTAGE

H21A2 Veesan — — 0.40 \Y le = 20mA, Ic = 1.8BmA

H21A3 Veeaan — — 0.40 v ¢ = 20mA, I = 1.8mA

H21A1 Veesan — — 0.40 \% le = 30mA, Ic = 1.8mA
Turn-On Time i — 8 3 nS Vee = 5V, I = 30 mA, R = 2.5KQ
Turn-Off Time toe == 50 — S Vee = 5V, |- = 30 mA, R, = 2.5KQ




FAIRCHILD

SEMICONDUCTOR"

SLOTTED OPTICAL SWITCH

B 10 ——— -
o = 7 : ¥ F
SF NORMALIZED TO Veg *5V, T¢ 520 mA, T <25°C e
3! 6 INPUT PULSED
g 8 e | | Ip =100 mA
] 1 g o — Ty + 60 mA—]
x ” m,
x 2 E :
o o —
5 | 5 2
;2_ 42 S 1r =30 mA
5 K NORMALIZED TO*
3 V I = 20mA E q ==l —__Ipe20mA
] 1/ Veg 25V o gf
N, PULSED 5 T t
2 / Pw:log,n 2 & t T
§ | A PRR = 100pps g 4 Ip=10mA
7 :
2 % 74 % —
5 o £
2 Cf ) L eSmA
< e 4 = . I :
5 1
W 4 16 20 40 608000 200 400&0 1000 "SRE0.Z0 1O 20 40 W6Oh 80 100
1,-NPUT CURRENT-mA TA-AMBIENT TEMPERATURE-*C
) 1129-11 ’
Fig. 1. Output Current vs. Input Current ~ S' 12> Fig. 2. Output Current vs. Temperature ~ ST!13411
s OETECTOR CUTTER
T T T l 0° 103,
Ie 18mA
NORMALIZED TO: S
I L8ma, o Ig 20 mA \\_/ b n .%
o | o 417
a Ir " 30ma 4728 I 36ma 7/ é E
8 PULSED iy~ soma £ 02 3 102
N PW=1Q0us PRR=100 pps L 3
ot B RN SR Sp—
3 / & s
§ / 2 = L
z / g o' ;‘ o |
3 e = 5 - ol e B
= Ie 1ema 3 7 = <
g, 1 < Ir oma 5 ;i 3
S = T, o9ma e 'BA NORMALIZED 10 g ‘—---1 NORMALIZ —
= =~ Ll ol L LIZED Y0+
I, isma < 72 Vog 125V 4 & ] Vaesv -
3 T,e28°C Tpr28%C _,
N [ il ¥ |
750 -25 ) 25 50 75 100 +25 +50 +75 +100 425 +50 +75 +10¢
T‘-AMEIENY TEMPERATURE-C Ta-AMBIENT TEMPERATURE-*C Tp-AMBIENT TEMPERATURE-*C
: ST1130-11 5 ST1133-11
Fig. 3. Vegesn vs. Temperature Fig. 4. Leakage Currents vs. Temperature 135
45 | d-DIS TANCE -mils
e T 78.7 wr.S 2362 315 3937
$ Vee* SV, / 100 ain 7
z s 75 A pa
z Ig R a A L 1(
t
~ PW<300u8 °‘/og/ ]
e PRR =100 pps P - 7 7 NoRmaALIZED ]
=1 MORMALIZED TO 1 7~ TO VALUE WITH
w RL72.8KO A [ Rfeven ]
= .5 — BLACK
ES / gy SHELD | ]
Kel} 1
g A F (olE42lo)-s
=z
& 1
s .: v a
2 " s 001
<« 7 : K " : —
E 5 A Ir g% Vee |
-3 / = 2 { i 4
as - 1 000
1K 2K K 4K 8K 6K TK 8K 9K Ik 000IS 4 o

R_-LOAD RESISTANCE-OHMS

Fig. 5. Switching Speed vs. R,

d-DISTANCE-mm

STH31-11 Fig. 6. Output Current vs. Distance

ST1132-11




FAIRCHILD

SEMICONDUCTOR®

SLOTTED OPTICAL SWITCH

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO

ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME

ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN;
NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY
FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES
OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR

CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the body, device or system whose failure to perform can be
or (b) support or sustain life, and (c) whose failure to reasonably expected to cause the failure of the life support
perform when properly used in accordance with device or system, or to affect its safety or effectiveness.

instructions for use provided in the labeling, can be
reasonably expected to result in a significant injury of the
user.

www.fairchildsemi.com © 2000 Fairchild Semiconductor Corporation
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