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ABSTRACT

This thesis presents The Video Camera Leg Controlled by The Remote Control. This

project consists. of 2 direction control systems, Manual Control System and Semi-automatic

Control System. Semi-automatic Control System is the direction controlling of motor which its

function is to control the moving of the video camera leg by using Micro Controller. In the part of

presenting the picture in order to control the video camera leg, the remote control was installed

the monitor instead of video monitor which serving the user controls its working not more than 10

meters and zooming the pictures comfortably by using this remote control.
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CPLl:

CP2

CP3:

CP4.;

CP5:

CP6:

TRUCK _LEFT:

*ok okk okok ok ok ok ok ok ok ok ok kK

MAIN

*ok kok kok ok ok ok ok ok ok ok ok ok ok

ORG 0000H

MOV a, Pl

ANL A,#11111110B
JB 2l.0,CP1
ACALL TRUCK_LEFT
MOV A, P1

ANL A ¥#1111TT01B
JB P ilCE)
ACHLL TRUCK | RIGHT
MOV 4, Pl

ANL A, $11111011B
JB 8T 2(rP3
ACALL DOLLY IN

MOV A, Pl

ANL A, #11110111B
JB P1.3,CP4
ACALL DOLLY. OUT
MOV A, Pl

ANL A, $11101111B
JB P1.4,CP5
AGALL PEDESTAL UP
MOV A, Pl

ANL A, #11011111B
JB ®l|. 5,4 P4
ACALL PEDESTAL  DOWN
MOV A, P1

ANL A, $#10111111B
JB P1.6, START
AGALL STOP

ik ok kiok ok ok ok ok ok okok ok ik ok ok ok okok ok kK

TRUCK_LEFT

*ok ok ok ok ok ok kkkok ok Kk ok ok ok kkkk kK

MOV PO, #11111010B
JB P1.6, TRUCK LEFT
AJMP STOP

Kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ko ok ok ok

TRUCK_RIGHT

hok ok k ok ok ok ok ok ok ok ok ok ok ok ok k ok ok ok ok
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TRUCK RIGHT:

DOLLY IN:
DRIVE:

DRIVE]:

DOLLY OUT:
DRIVE2:

DRIVE3:

PEDESTAL UP:

PEDESTAL DOWN:

MOV PO, #11110101B
JB P1.6, TRUCK RIGHT
AJMP STOP

Kok ok ok ok ok ok ko ok ok ok ok ok ok ok ok ok ok ok ok ok

DOLLY IN

*ok ok ok kkok khkkokkkkhkohkkkkk kK

MOV PO, #11101111B
JB P2.0,DOLLY IN
MOV PO, #11111010B
JB PG DR IViE
MOV PO, #11011111B
JB P2.1,DRIVE1l
AJMP STOP

Kk ok ok ok ok k Ak ok ok kok ok ok ok ok ok ok ok kK

DOLLY! OUT

Kok ok ok ok ok ok kok ok ok ok ok ok ok kok ok ok ok &

MOV PO, #11101111B
JB P2.0, DOLLY. OUT
MOV PO, 4111101018
JB P1.6,DRIVED
MOV PO, #110111118
JB P2.1,DRIVE3
AJMP STOP

) ok ik ko ki ok ok ok ko kok ok ok k kok ok ok ok ok

PEDESTAL UP

k ok ke ok ok ok ok kk ok ok ke ko ok ok ke ok ok ok ke

MOV PO, #10111111B
JB P1.6, PEDESTAL UP
AJMP STOP

* ok ok k ok kok ok k ok ok kok ok ok ok ok ok ok ok ok ok

PEDESTAL DOWN

ok khkok kk ok kk ok ok okkhkkkkkkk K

MOV PO, #01111111B
JB P1.6, PEDESTAL DOWN
AJMP STOP
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; STOP

Fohkkkhkkkkhkhkkk khkkhkhk* K%+

STOP: MOV A, Pl
ANL A,#10111111B
MOV PO, #11111111B
AJMP START
END
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R e ] GENERAL PURPOSE 6-PIN
e HILD  pHOTOTRANSISTOR OPTOCOUPLERS

SEMICONDUCTOR®

4N25 4N26 4N27 4N28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11A5
- WHITE PACKAGE (-M SUFFIX) ' SCHEMATIC

i
quﬁ/ S N
At g
P 1
N
égifﬁ‘]%
1
- BLACKPACKAGE (NO -M SUFFIX) =
1
2\%

1

DESCRIPTION

The general purpose optocouplers consist of a gallium arsenide infrared emitting diode driving a silicon phototransistor in a 6-pin
dual in-line package.

FEATURES
* Also available in white package by specifying -M suffix, eg. 4N25-M
+ UL recognized (File # E90700)
» VDE recognized (File # 94766)
- Add option V for white package (e.g.. 4N25V-M)
- Add option 300 for black package (e.g., 4N25.300)

APPLICATIONS

« Power supply regulators
» Digital logic inputs
» Microprocessor inputs
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GENERAL PURPOSE 6-PIN

R
e HILD by GTOTRANSISTOR OPTOCOUPLERS

SEMICONDUCTOR®

4N25 4N26 4N27 4N28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11A5

ABSOLUTE MAXIMUM RATINGS (T, = 25°C unless otherwise specified)

Parameter Symbol Value Units
TOTAL DEVICE

Storage Temperature TsTa -55 to +150 e
Operating Temperature Toerr -55 to +100 °C
Lead Solder Temperature TsoL 260 for 10 sec °C
Total Device Povs{er Dissipation @ Ty = 25°C Po 250 R
Derate above 25°C 3.3 (non-M), 2.94 (-M)

EMITTER

DC/Average Forward Input Current g 100 (non-M), 60 (-M) mA
Reverse Input Voltage VR 6 \
Forward Current - Peak (300us, 2% Duty Cycle) 1e(pk) 3 A
LED Power Dassipation @ Ty =25°C Py 150 (non-M), 120 (-M) mw
Derate above 25°C 2.0 (non-M), 1.41 (-M) mW;°C
DETECTOR

Collector-Emitter Voltage Veeo 30 \Y
Collector-Base Voltage Vero 70 \Y
Emitter-Collector Voltage Veco i Vi
Detector Power Dissipation @ Ty = 25°C Py 150 mW
Derate above 25°C 2.0 (non-M). 1.76 (-M) mW;<C
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e s GENERAL PURPOSE 6-PIN
FAIRCHILD b 610TRANSISTOR OPTOCOUPLERS

SEMICONDUCTOR®

4N25 4N26 4N27 4N28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11A5
ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)
INDIVIDUAL COMPONENT CHARACTERISTICS
Parameter Test Conditions Symbol Min Typ* Max Unit
EMITTER
Input Forward Voltage (Il =10 mA) Ve 1.18 1.50 \
Reverse Leakage Current (Vg =6.0V) g 0.001 10 HA
DETECTOR
Collector-Emitter Breakdown Voltage (lc=1.0mA, I = 0) BVceo 30 100 Y
Collector-Base Breakdown Voltage (Ig=100 pA. I = 0) BVceo 70 120 4
Emitter-Collector Breakdown Voltage (le = 100 pA, Iz = 0) BVeco L 10 \
Collector-Emitter Dark Current (Vcg=10V, Ig=0) lceo 1 50 nA
Collector-Base Dark Current (Veg=10V) lceo 20 nA
Capacitance (Vce=0V. f=1MHz) Cce 8 pF

ISOLATION CHARACTERISTICS

Characteristic Test Conditions | Symbol [ Min | Typ* | Max Units
, (Non *-M', Black Package) (f = 60 Hz, t = 1 min) 5300 Vac(rms)
Input-Output Isolation Voltage - Viso
(*-M', White Package) (f = 60 Hz, t = 1 sec) 7500 Vac(pk)
Isolation Resistance (Vo =500VDC)| Rigo | 10" Q
) | (Viio= & f=1MHz) 0.5 pF
Isolation Capacitance ; 5 Ciso
(-M"White Package) 0.2 2 pF

Note
* Typical values at Ty = 25°C
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GENERAL PURPOSE 6-PIN

S A R )
mmnemem  PHOTOTRANSISTOR OPTOCOUPLERS

SEMICONDUCTOR®

4N25 4N26 4N27 4N28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11A5

TRANSFER CHARACTERISTICS (T, = 25°C Unless otherwise specified.)

DC Characteristic Test Conditions Symbol | Device Min Typ* Max Unit

4N35
4N36 100
4N37

H11A1 50
H11A5 30

(I =10mA. Veg = 10V) 4N25
4N26
H11A2
H11A3
/ CTR %
Current Transfer Ratio, aN27

Collector to Emitter 4N28 10
H11A4

4N35
(IF =10.mA, Vg = 10V, Ty = -55°C) 4N36 40
4N37

4N35
(g =10 mA, Vg = 10V. Ty = +100°C) 4N36 40
4N37

4N25
4N26
lg= e =

(lg =2 mA, Ig = 50 mA) AN2T 0.5

4N28

4N35

4N36 0.3
VCE (sAT) AN37 N

20

Collector-Emitter
Saturation Voltage

0. 1=L50 H11A1
(lc=0.5mA, I¢ mA) { %o
H11A3 0.4
H11A4
H11A5

AC Characteristic 4N25
4N26
4N27

4N28
Non-Saturated (IF = 10 mA, Vo iy, el L | 2 ps

Turn-on Time (Fig.20) Hi1A2
H11A3
H11A4
H11A5

Non Saturated (lc=2mA. Vgo =10V, R = 100Q) Ton 2“32 2 10 us

Turn-on Time (Fig.20) 4N37
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e GENERAL PURPOSE 6-PIN
=D PHOTOTRANSISTOR OPTOCOUPLERS

SRR N e R
SEMICONDUCTOR®

4N25 4N26 4N27 4N28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11AS5

TRANSFER CHARACTERISTICS (T, = 25°C Unless otherwise specified.) (Continued)

AC Characteristic Test Conditions

Symbol | Device Min Typ* Max Unit

aN25
4N26
4N27
(I = 10 mA,Voe =10V, R, = 1000) A

- H11A1 2
(Fig.20) H11A2
Turn-off Time Torr H11A3 us

H11A4
H11AS5

, 4N35

le = 4 = | = Q

(Ic =2 mA vcg ;gv Ry = 1000) i \ -
(Fig.20) 4N37

* Typical values at Ty = 25°C
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GENERAL PURPOSE 6-PIN

PHOTOTRANSISTOR OPTOCOUPLERS

4N25
4N37

4N26
H11A1

4N27
H11A2

4N35
H11A4

4N36
H11A5

4N28
H11A3

TYPICAL PERFORMANCE CURVES

Fig. 1 LED Forward Voltage vs. Forward Current
(Black Package)
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Fig. 5 Normalized CTR vs. Ambient Temperature
(Black Package)
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GENERAL PURPOSE 6-PIN

PHOTOTRANSISTOR OPTOCOUPLERS

4N25
4N37

4N26 4N27

H11A1 H11A2

4N28 4N35
H11A3 H11A4

4N36
H11A5

NORIMALIZED CTR { CTRRee ' CTRR3EFEN)

Fig. 11 Collector-Emitter Saturation Voltage vs Collector Current

- COLLECTOR-EMITTER SATURATION VOLTAGE (V)

VCE 15T,

NORMALIZED CTR ( CTRrge - CTRRBEOFEN)

Fig. 7 CTR vs. RBE (Unsaturated)
(Black Package)
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Fig.9 CTRvs. RBE (Saturated)
(Black Package)
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Fig.8 CTR vs. RBE (Unsaturated)
(White Package)
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FAIRCHILD 5 010TRANSISTOR OPTOCOUPLERS

S bl s SR
SEMICONDUCTOR®

4N25 4N26 4N27 4N28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11A5

Fig. 13 Switching Speed vs. Load Resistor Fig. 14 Switching Speed vs. Load Resistor
(Black Package) (White Package)
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SEMICONDUCTOR®

4N25 4N26 4N27 4N28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11A5

Fig. 19 Dark Current vs. Ambient Temperature

+COLLECTOR -EMITTER DARK CURRENT (nA)

lezo

Ta - AMBIENT TEMPERATURE ('C)

TEST CIRCUIT WAVE FORMS
Vo= 10V
g INPUT PULSE
4 8 Al s R I |
& 1 A
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[ Adst I e greduce o = 2mA

Figure 20. Switching Time Test Circuit and Waveforms
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T T GENERAL PURPOSE 6-PIN
R CHILD ol 6TOTRANSISTOR OPTOCOUPLERS
SEMICONDUCTOR®
4N25 4N26 4N27 4N28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11A5

Black Package (No -M Suffix)

. Package Dimensions (Through Hole)

SEATING PLANE

b)
!
=
9154350 “
i s o

0.00210.26,
002210561 =
00160 41) "3
€100 2.54}
TYP

. Package Dimensions (Surface Mount)

2959 1659
r FECICET S—
PIN 1
a
0275 636
DI 76 16}

Load Coplanarity : 0.604 1010} MAX

- Recommended Pad Layout for
Surface Mount Leadform

—' —~— 0070 (1.78)

972 [ XU

s

0.060 (1.52)

0.415 (10.54) ‘ 0.100.(2.54)

0.295 (7.49)

Flonn

NOTE
All dimensions are in inches (millimeters)
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e e GENERAL PURPOSE 6-PIN
emmmemenimms  PHOTOTRANSISTOR OPTOCOUPLERS

SEMICONDUCTOR®

4N25 4N26 4N27 4N28 4N35 4N36
4N37 H11A1 H11A2 H11A3 H11A4 H11A5

White Package (-M Suffix)
. Package Dimensions (Through Hole) :

- Package Dimensions (Surface Mount)

0.350 (8.89)
T 0a20843 T |

P 3 59 8.89)

CE208.19) |
_ | Pm1iD
BRI s
I g ‘ 0.350 {2.90)
0.2CC i6.601 0.269 (5.60 0.532 (.4
0.245 5.10 0243 (6,10,

#H T

0.070{1.77}
o mj.r, ) 0.030(1.02)

0.01419.36)
0.010 {0.25;

2 0260 (5.08) / \ 0.£12 (0.50)
W 0.f15258; 0. oamzul

0.025:C.53j
0.020{C.51
25 JlJC[ 54)
0820 650 2.035 (0.58)
0.005 10.16)

0015 0.41)

9,018 1058
9.012i0.25)

SEATING PLANE
o
2
e
8
®
ING PLANE

Recommended Pad Layout for
Surface Mount Leadform

C i8.82)

0.3!
032 ‘31)

PiNtID
fg? ﬁ ﬁ ;[m ﬁ I— 0.070 (1.78)

) E]mww

e

Er

FE Y

S07001.77)
0.04C (1.02;

\e
E

0.014 10.36)

¢ 010 0.25) 0.425 (10.79) 0.100 (2.54)
4
b
g Al \ / \ QOO JIHS) ~ 0.030 (0.76)
g oaeiE
R

( 1\‘) z M'

e o
o(:o:stL HOW[(’” %4‘
NOTE

All dimensions are in inches (millimeters)
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GENERAL PURPOSE 6-PIN
e HILD L GTOTRANSISTOR OPTOCOUPLERS
SEMICONDUCTOR®

4N25 4N26 4N27 4N28 4N35 4N36

4N37 H11A1 H11A2 H11A3 H11A4 H11A5
ORDERING INFORMATION

Order Entry Identifier

Black Package (No Suffix) White Package (-M Suffix) Option

S S Surface Mount Lead Bend
.SD SR2 Surface Mount; Tape and reel
W I 0.4" Lead Spacing
.300 \ VDE 0884
.300W TV VDE 0884, 0.4" Lead Spacing
.38 SV VDE 0884, Surface Mount
330 SR2v VDE 0884, Surface Mount, Tape & Reel

—f =- 485020

QT Carrier Tape Specifications (Black Package, No Suffix) . =~ = .=

e

13.2+0.2

D7

N 0.1 MAX

12.0 £0.1
4.0+0.1- @1.55 £0.05
0.30+£0.05 40+£01 = = / 1.7510.10
a5 | , L
T T I
Op Y 0®o) ) of BXd Jo) o\bf & Lo
r |
l 75401 [
! : : : : : My § 1160403
9.55=0.20 |
(] 01(0 IRERY I \ i |
NP W |
‘\
10.30 £ 0,20~ = | - 01601

User Direction of Feed

—4 =-45%£0.20
0.30 +0.05
I\ //

21.0£0.1

L

0.1 MAX

12.0£0.1
2.0 £0.05-~ ~ 015 MIN
/
/
4-0t0-‘--1 4 ~1.75+0.10
1
OOODOOO&)&)O&)OO’O—-—[—F
" nlF alF 2 11.5£10
i Ak 711 ¢ : 3 g 1240=03
i Ak 71| d i . [9.1+0.20
A S,
\
\\
10.1+0.20 VL 01.5£0.1:0

User Direction of Feed
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