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ABSTRACT

The Surround Direction Tracking commanded by computer.It controls stepping motor and dc motor,it will turn to
direction that you want. It can turn haft spherical direction appropriate for used to hold on floor or ceiling. When work
completed, it will send signal to computer for display position of the Surround Direction Tracking.It can used in sattellite

system for it can find satellite that we want connect or in video tracking system etc.
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Mode 0 Configurations

CONTROL WORD #0
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A | e
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D7-D0 ~--- ——— o
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CONTROL WORD #1
D7 06 DT D4 D3 D2 D1 DO

1|ojo|o]ojefa] 1
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D7-D0 ~———e] c-[ p
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8 +—+2—+rB7.PBO
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PC HARDWARE I/O MAP

8088 Class Systems

Address Function
OOD-OF . .... DMA Controlier (8237A)
20221 ...... Interrupt controtier (8259A)
Q40-243 ...... Timer (8253)
26083 ...... PP! (8255A)
280-083 ...... DMA page register (74LS6812)
QAQ-OAF...... NMI - Non Maskable Interrupt
200-20F ...... Game Port Joystick controfier
210-217....... Expar.sicn Unit
2E8-2EF....... COM4: Sedal Port
2F8-2FF ...... COM2: Serlal Port
30Q-31F ...... Prototype Card
320-32F....... Hard Disk
378-37F . ...... Parallel Printer Port 1
3803-38F....... SDLC
3B@-3BF ...... MDA - Monochrome Adapter and printer
3Do-3D07 ...... CGA - Color Graphics Adapter
3E8-3EF..... . COM3: Serlal Port
3FD-3F7....... Floppy Diskette Controller
3F8-3FF ....... COM#1: Serial Port
80286 /386/488 Class Systems

Address Function
PPO-B1F. .. ... DMA Controller #1 (8237A-5)
O20-O3F ...... Interrupt controttar #1 (8259A)
Q40-Q5F .. .... Timer (8254)
Q6O-D6F ... ... Keyboard (8342)
Q73-Q7F .. .... NMI - Non Maskable Interrupt & CMOS RAM
08Q-09F ... ... DMA page register (74L.5612)
QAB-@8BF. .. ... Interrupt controlier #2 (8259A)
OCO-0DF ..... DMA Controller #2 (8237A)
OFQ-OFF...... 823287 Math Coprocessor
1FO-1F8....... Hard Disk
200-20F ...... Game Port Joystick controller
258-25F ... .... Intel Above Board
278-27F ... .... Paraliel Printer Port 2
2E8-2EF....... COM4: Senal Port
2F8-2FF ....... COM2: Serial Port
300-31F ...... Prototypa Card
378-37F ....... Paraltel Printer Port 1
380-38F....... SDLC or Bisynchronous Comm Port 2
3AQ-3AF ...... Bisynchronous Comm Port 1
380-3BF ...... MDA - Monochrome Adapter
3BC-3BE ...... Paraftel Printer on Monochrome Adapter
3CO-3CF ...... EGA - Reserved
3DQ-3D7 ...... CGA - Color Graphics Adapter
3EB8-3EF....... COM3: Seral Port
3FB-3F7....... Floppy Diskette Controller
3EB=3EF . COM1: Sedal Port

PC Hardware



SPECTFICATIONS

LOGIC INPUT AND OUTPUT
INPUT LOGIC LOW

INPUT LOGIC HIGH

OUTPUT LOW VOLTAGE PORTS:

(I-SINK = 1.7 mA)

OUTPUT HIGH VOLTAGE PORTS:

(I-SOURCE = 200 [LA)

POWER CONSUMPTION
SIZE

PORT

CONNECTOR

DECODE PORT

:MIN MAX
0.5 0.8 VOLTS
2.0 5 VOLTS

3 0.45 VOLTS

i 2.4 VOLTS

:300mA +5V

:HALF SLOT (13 x 11 cm)

:3(8255 I/O PORT 3x8 BIT)

:3(34 PIN HEADER-STRIP ETT IO BUS)
:8 POSITION DIP SW.
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CHANNELS
PHOTO-COUPLED
CHANNEL STATUS
ISOLATION VOLTAGE
OUTPUT DRIVING

CHANNELS
PHOTO-COUPLED
CHANNEL STATUS
ISOLATION VOLTAGE

HIGH SIGNAL IMMUNITY

CONNECTOR

POWER SUPPLY

PCB SIZE

OUTPUT STEPPING MOTOR

4 OUTPUT 2 CHANNELS
4N 33

LED DOT DISPLAY
2500V(PEAK)

6 A S50V

INPUT PHOTO-COUPLED INPUT

4 CEANNELS
4N 33
NOT
2500V(PEAK)
3-12V PHOTO-COUPLING ON
0-1V PHOTO-COUPLING OFF
(RINPUT 1K OHM 1/4W)
1 40 PIN EXPANSION HEADER-STRIP
: (8255 BUS ,ET-V3.0,V3.5)
2 34 PIN EXPANSION HEADER-STRIP
(7210Z80 BUS)
2 6PIN EXPANSION (STEPPING MOTOR)
4 2 PIN EXPANSION (INPUT PHOTO-COUPLED INPUT)
1 2PIN EXPANSION POWER
COMSUMPTION 5VDC&MAIN INPUT 7VDC-12VDC POWER
SUPPLY CURRENT 250 mA

I3cmx 16 cm
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by 4N25/D

VDE uL CsA SETI

SEMKO

DEMKO | NEMKO

BABT

GlobalOp

6-Pin DIP Optoisolators

Transistor Output

The 4N25/A, 4N26, 4N27 and 4N28 devices consist of a gallium arsenide
infrared emitting diode optically coupled to a monolithic silicon phototransistor

detector.

e Most Economical Optoisolator Choice for Medium Speed, Switching Applications
e Meets or Exceeds All JEDEC Registered Specifications

e To order devices that are tested and marked per VDE 0884 requirements, the
suffix ”V” must be included at end of part number. VDE 0884 is a test option. -

Applications
e General Purpose Switching Circuits

e |Interfacing and coupling systems of different potentials and impedances

e |/O Interfacing
e Solid State Relays

MAXIMUM RATINGS (Tp = 25°C unless otherwise noted)

4N25*
4AN25A*
4AN26*

[CTR =20% Min]

4N27
4N28

[CTR = 10% Min]

*Motorola Preferred Devices

STYLE 1 PLASTIC
il

STANDARD THRU HOLE
CASE 730A-04

SCHEMATIC

SH
\
2 5
30— 4
PIN 1. LED ANODE
2. LED CATHODE -
3. NC.
4. EMITTER

5. COLLECTOR
6. BASE

Rating | Symbol I Value | Unit
INPUT LED
Reverse Voltage VR 3 Volts
Forward Current — Continuous IF 60 mA
LED Power Dissipation @ Ta = 25°C Pp 120 mW
with Negligible Power in Output Detector
Derate above 25°C 1.41 mW/rC
OUTPUT TRANSISTOR
Collector—Emitter Voltage VCEo 30 Volts
Emitter—Collector Voltage VECco 7 Volts
Collector-Base Voltage Veceo 70 Volts
Collector Current — Continuous Ic 150 mA
Detector Power Dissipation @ Ta = 25°C Fp 150 mwW
with Negligible Power in Input LED
Derate above 25°C 1.76 mwWrC
TOTAL DEVICE
Isolation Surge Voltage(1) Viso 7500 Vac(pk)
(Peak ac Voltage, 60 Hz, 1 sec Duration)
Total Device Power Dissipation @ Tp = 25°C Pp 250 mw
Derate above 25°C 2.94 mwWrC
Ambient Operating Temperature Range(2) TA —55 to +100 °c
Storage Temperature Range(2) Tstg | —55t0 +150 °C
Soldering Temperature (10 sec, 1/16” from case) Tt 260 °C

1. Isolation surge voltage is an intemal device dielectric breakdown rating.

For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.
2. Refer to Quality and Reliability Section in Opto Data Book for information on test conditions.

Preferred devices are Motorola recommended choices for future use and best overall value.

GlobalOptoisolator is a trademark of Motorola, Inc.

REV 5

© Motorola, ‘nc. 1995

(@ MOTOROLA
g



4N25 4N25A 4N26 4N27 4N28

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)(1)

= Characteristic Symbol Min Typ(1) Max | unit |
INPUT LED .
Forward Voltage (I = 10 mA) TA=25°C VF — 1.15 1.5 Volts
Ta=-55°C — 1.3 —
Ta=100°C — 1.05 —
Reverse Leakage Current (VR =3 V) IR — — 100 HA
Capacitance (V=0V, f= 1 MHz) Cy — 18 — pF
OUTPUT TRANSISTOR
Collector—Emitter Dark Current 4N25,25A,26,27 IcEO — 1 50 nA
(Vce=10V,Tpo=25°C 4N28 — 1 100
(Vce =10V, T = 100°C) All Devices IcCEO - 1 — HA
Collector—-Base Dark Current (Vcg = 10 V) Iceo = 0.2 —— nA
Collector-Emitter Breakdown Voltage (Ic = 1 mA) V(BR)CEO 30 45 o Volts
Collector-Bace Breakcown Voltage (Ic = 100 pA) V(BR)CBO 70 100 —_ Volts
Emitter—Collector Breakdown Voltage (Ig = 100 pA) V(BR)ECO R 7.8 — Volts
DC Current Gain (Ic=2mA, VCg=5V) hFe — 500 —_ S
Collector-Emitter Capacitance (f = 1 MHz, Vcg = 0) Cce — 7 — pF
Collector-Base Capacitance (f = 1 MHz, Vcg = 0) Cce — 19 — pF
Emitter—Base Capacitance (f = 1 MHz, Vgg = 0) CeB — 9 — pF
COUPLED
Output Collector Current (Ir = 10 mA, Vog = 10 V) Ic (CTR)(2) mA (%)
4N25,25A,26 2 (20) 7(70) —
4N27,28 1(10) 5 (50) —
Collector-Emitter Saturation Voltage (Ic =2 mA, If = 50 mA} VCE(sat) — 0.15 0.5 Volts
Tum—On Time (IF = 10 mA, Ve = 10 V, R = 100 @)(3) 3\ = 238 - us
Tun—Off Time (IF = 10 mA, Vg = 10V, R = 100 2)(3) toff — 45 — ps
Rise Time (I = 10 mA, Ve = 10 V, R =100 Q)(3) tr - 1.2 — us
Fall Time (If = 10 mA, Vg = 10V, R = 1002)(3) tf —_ 1.3 — us
Isolation Voltage (f = 60 Hz, t = 1 sec)(4) Viso 7500 — — Vac(pk)
Isolation Resistance (V = 500 V)(4) Riso 10™ > — Q
Isolation Capacitance (V =0V, f= 1 MHz)(4) Ciso = 0.2 — pF

1. Always design to the specified minimum/maximum electrical limits (where applicable).

2. Current Transfer Ratio (CTR) = Ic/If x 100%.
3. For test circuit setup and waveforms, refer to Figure 11.

4. For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.

Motorola Optoelectronics Device Data



Vg, FORWARD VOLTAGE (VOLTS)

Ig, COLLECTOR CURRENT (mA)
>
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TYPICAL CHARACTERISTICS
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4N25 4N25A 4N26 4N27 4N28
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4N25 4N25A 4N26 4N27 4N28
PACKAGE DIMENSIONS

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.
| INCHES | MILUMETERS |
| oiu| MAX [ max_|
= L™ Al0w0 | 0350 813 | 889 |
| ] B 10240 10260 610 | 660 |
[ | c o5 {0200 293 508
D] 0016 | 0020 041 050 |
E | 0040 | 0070 1 111
F 1 0010 | 0014 0251 036 |}
G 0
Jd
G ——\\<—Jsm_ Klo 254 | agt
5 0 1
[@]0130005@] 1] ®[A @] rH T O T T
DePL oo
[&]0.13005@[T]A @8 D) Rl
PIN 1. ANODC
2. CATHODE
3. NC
4. EMITTER
5. COLLECTOR
6. BASE
CASE 730A-04
ISSUE G
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982
2. CONTROLLING DIMENSION: INCH.
INCHES MILLIMETERS
L | i | MAX.
l‘_ —.I A | 0320 | 813 889 |
i 1 B | 0240 | 0260 610 660 |
C 1 0115 1 0200 293 208 |
; , 62 i D | 0016 | 0020 | 041 050
AW E 0040 | 0070 102 171
! i F 1 0010 | 0014 025 036 |
LL_ | [ =T=) G| ot0RSC | 25
S J 7 searie H T a0 | 251 ] 0m
EePL KerL J |1 0008 [ 0012 ] 020 030 ]
DepL [@]0.130005@][7]8 @[AD] e e
s 1 0332 [ 0390 | E:g 55

[@]0.13(0.005@[ 7] A @] B @]

*Consult factory for leadform
option availability
CASE 730C-04
ISSUE D

Motorola Optoelectronics Device Data 5



4N25 4N25A 4N26 4N27 4N28

NOTES:

.. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982,

2. CONTROLLING DIMENSION: INCH.

3. DIMENSION L TO CENTER OF LEAD WHEN

FORMED PARALLEL.
| INCHES | MILLIMETERS |

| oim | MAX MAX
[ A lo320 o030 [ 813 [ 89|
B 1020|0260 610] 660 ]
L"’ c [ o5 293 | 508 |

D o060l 041 ] 050

E oot [ooro] 102 177
' F | 0010 | 0014 0251 036 |

! G! 0 2554 BSC
) 0008 0012 021 ] 030 |
K | 0100 [ 0150 | 254 | 381
L 10400 0425 1016 | 1080 |
G Lk —l—y 100 foosl o3l 10 ]
il DepL
Eerc— = []0.130005@[1[A ®[8 @]

*Consult factory for leadform
option availability
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IRF510, IRF511,
IRF512, IRF513

4.9A, and 5.6A, 80V and 100V, 0.54 and 0.74 Ohm,

N-Channel Power MOSFETs

Features Description
¢ 4.9A, and 5.6A, 80V and 100V These are N-Channel enhancement mode silicon gate
' ¥ power field effect transistors. They are advanced power
FpS(oN) =106 and 0.760 MOSFETSs designed, tested, and guaranteed to withstand a
< Single Pulse Avalanche Energy Rated specified level of energy in the breakdown avalanche mode
2 L e 7 L of operation. All of these power MOSFETSs are designiad for
* SOAis Power Dissipation Limited applications such as switching regulators, switching conver-
- Nanosecond Switching Speeds tors, motor drivers, relay drivers, and drivers for high power
: s bipolar switching transistors requiring high speed and low
* Linear Transfer Characteristics gate drive power. These types can be operated directly from
« High Input Impedance integrated circuits.
« Related Literature Former'y developmental type TA17441.
- TB334 “Guidelines for Soldering Surface Mount !
Components to PC Boards”
Symbol
Ordering Information °
PART NUMBER PACKAGE BRAMD
IRF510 TO-220AB IRF510 G
IRF511 TO-220AB IRF511
IRF512 TO-220AB IRFS512 s
IRF513 TO-220AB IRF513
NOTE: When ordering, include the entire part number.
Packaging
JEDEC TO-220AB
SOURCE
DRAIN (FLANGE)
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. File Number 1 573.2

Copyright © Harris Corporation 1997
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IRF510, IRF511, IRF512, IRF513

Absolute Maximum Ratings Tc = 25°C, Unless Otherwise Specified

IRF510 IRF511 IRF512 IRF513 UNITS
Drain to Source Voltage (Note 1) . .................... Vbs 100 80 100 80 \Y
Drain to Gate Voltage (Rgg = 20kQ) (Note 1).......... VDGR 100 80 100 80 \
Continuous DrainCurrent. ... ...vviiiiiieeie e, Ip 5.6 5.6 4.9 4.9 A
Te 000G st ciantot st shiermd iy st s b s Ip 4 4 34 34 A
Pulsed Drain Current (Note 3) .............coooiintn lom 20 20 18 18 A
Gate to Source Voltage. . ................. R Vas +20 +20 +20 +20 Vv
Maximum Power Dissipation. .. c.....oooveiiaiaaa.. Pp 43 43 43 43 w
LinearDeratingFactor.................‘..........:... 0.29 0.29 0.29 0.29 wWrc
Single Pulse Avalanche Energy Rating (Note 4) ......... Eas 19 19 19 19 mJ
Operating and Storage Temperature Range. ........ Ty TsTG -55to 175 -55to 175 -55to 175 -55to 175 oc
Maximum Temperature for Soldering
Leads at 0.063in (1.6mm) from 25ase for 10s .......... T 300 300 300 300 °c
Package Body for 10s, See Techbrief 334 ............ Tpkg 260 260 260 260 °c

CAUTION: Stresses above those listed in “Absolute Maximum Ratings® may cause permanent damage to the device. This is a stress only -ating and operation
of the device at these or any othe- corditions above those indicated in the operationa! secticnc of thic specification is rot implied.

NOTE:
1. Ty=25°C to 150°C.

Electrical Specifications T¢ = 25°C, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNITS
Drain to Source Breakdown Voltage BVpss | Vas =WV, Ip = 250pA, (Figure 10)
IRF510 IRF512 100 - - \
IRF511, IRF513 80 - - \
Gate to Threshold Voltage Ves(tH) | Vs = Vps. Ip = 250pA 20 - 4.0 \Y
Zero-Gate Voltage Drain Current Ipss Vps = Rated BVpss, Vgs = 0V - - 25 HA
Vps = 0.8 x Rated BVpgs, Vgs =0V Ty=150°C | - - 250 HA
On-State Drain Current (Note 2) ID(ON) Vbs > Ip(ON) x 'DS(ON)MAX, Vgs =10V,
IRF510, IRF511 (Fiow& R 56 | - : A
IRF512, IRF513 49 - - A
Gate to Source Leakage Current Igss Vgg = 20V - - +100 nA
Drain to Source On Resistance (Note 2) | rpsion) | Vas = 10V, Ip = 3.4A, (Figures 8, 9)
IRF510, IRF511 - 04 | 054
IRF512, IRF513 - 0.5 | 0.74
Forward Transconductance (Note 2) dfs Vgs = 50V, Ip = 3.4A, (Figure 12) 1.3 2.0 -
Turn-On Delay Time t4on) | Ib=5.6A, Rgs =24Q, \bp =50V, R =9Q - 8 11 ns
— Vpp = 50V, Vgs = 10V, (Figures 17, 18)
Rise Time te MOSFET switching times are essentially = 25 36 ns
ind f ti
Turn-Off Delay Time td(OFF) independent of operating temperature i 15 21 ER
Fall Time tf - 12 21 ns
Total Gate Charge Qq(rot) | Ves=10V.ip= 5.6A, Vps = 0.8 x Rated BVpgs. - 5.0 7.7 nC
(Gate to Source + Gate to Drain) Ig(ReF) = 1.5mA (Figures 14, 19, 20)
Gate charge is essentially independent of
Gate to Source Charge Qqgs operating temperature - 20 - nC
Gate to Drain “Miller” Charge Qqd - 3.0 - nC
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IRF510, IRF511, IRF512, IRF513

Electrical Specifications

1¢ = 25°C, Unless Otherwise Specified (Continued)

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNITS

Input Capacitance Ciss Vgs =0V, Vpg = 25V, f = 1.0MHz, (Figure 11) - 135 - pF
Output Capacitance Coss - 80 - pF
Reverse-Transfer Capacitance Crss - 20 - pF
Internal Drain Inductance lp Measured From the Modified MOSFET - 3.5 - nH

Contact Screw On Tab | Symbol Showing the

To Center of Die Internal Devices

Inductances

Measured From the - 4.5 - nH

Drain Lead, 6mm

(0.25in) From Package

to Center of Die
Intemal Source Inductance Ls Measured From The - 7.5 - nH

Source Lead, 6mm

(0.25in) From Header to

Source Bonding Pad
Thermal Resistance Junction to Case Reyc - - 3.5 | ‘cw
Thermal Resistance Junction to Ambient RgJa Free air operation - - 80 o°cw

Source to Drain Diode Specifications
PARAMETER SYMBOL Test Conditions MIN | TYP | MAX | UNITS

Continuous Source to Drain Current Isp Modified MOSFET D - - 5.6 A

Symbol Showing the
Pulse Source to Drain Current Ispm Integral Reverse - - 20 A
(Note 3) P-N Junction Diode G

S

Source to Drain Diode Voltage (Note 2) Vsp Ty=25°C, Isp = 5.6A, Vgg = 0V (Figure 13) - - 25 \"
Reverse Recovery Time tr Ty =25°C, Isp = 5.6A, dlsp/d; = 100A/us 4.6 96 200 ns
Reverse Recovered Charge QrRr Ty=25°C, Igp = 5.6A. dligp/d; = 100A/s 0.17 | 04 | 0.83 uc

NOTES:

2. Pulse test: pulse width < 300ys, duty cycle < 2%.

3. Repetitive rating: pulse width limited by max junction temperature. See Transient Thermal Impedance curve (Figure 3).

4. Vpp =25V, start Ty = 25°C, L = 910uH, Rg = 25Q, peak |g = 5.6A (See Figure 15, 16).
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IRF510, IRF511, IRF512, IPF513

Typical Performance Curves unless Otherwise Specified
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g 02 =
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OPERATION IN THIS Vgs =10V ] ]
gg{mon IS LIMITED 7 + —
[{
L RF510, 1 DS(ON) . y 80us PULSE TEST
e Forerodleet =t o JIrRJ |
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T [CIRF512.3 = S|
Pl | i \ A 1ms o Vgs = 7V =
= N ] A |
< N g |
- a Foei]
Qé =) VIGS = GIV —
=  |rc=25° HH DC X HH T2 1 t
T IRFS511, 32 IRF510, 2[1T] =
Ty=175°C 1 Vgs =5V
SINGLE PULSE A Vgs = 4V
0'11 10 102 10° 10 20 30 40 50

Vps, DRAIN TO SOURCE VOLTAGE (V)
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FIGURE 5. OUTPUT CHARACTERISTICS
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IRF510, IRF511, IRF512, IRF513

Typical Performance Curves unless Otherise Specified (Continued)
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FIGURE 6. SATURATION CHARACTERISTICS
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IRF510, IRF511, IRF512, IRF513

Typical Performance Curves unless Otherwise Specified (Continued)

gfs, TRANSCONDUCTANCE (S)

25 100
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"80us PULSE TEST E
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IRF510, IRF511, IRF512, IRF513

Tast Circuits and Waveforms

Vbs
L
VARY tp TO OBTAIN 5
REQUIRED PEAK Ias RG ,.'__j = Voo
—s T
Ves 3
ouT
tp
[T T las
0.010
< 4"A'A

FIGURE 15. UNCLAMPED ENERGY TEST CIRCUIT

Ry
__4'
=
Rg fo— Te 1y
—
__ﬂ_-l._ [
Vs -_I_—

FIGURE 17. SWITCHING TIME TEST CIRCUIT

Vps
b, (ISOLATED
REGULATOR suppLY)
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__.[__ T 0.3uF
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0
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FIGURE 19. GATE CHARGE TEST CIRCUIT
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QUAD VOLTAGE COMPARATOR LM339

FEATURES
« Wide single supply voltage range 2.0Vne TO 36Vna AL OB/ L E e
\c;r dulral suppllles +1 0\{,}; to 1(108g/n{~ d e
e Verv low supplv current drain (0.8¢) independen ‘
of supply voltage (1.0e/comparator at 5.0Vnc) e ] oo
e Low input biasina current 25e our1 [ ] 3] ours
o Low input offset current +5e and offset voltage
« Input common-mode voltage range includes around vee [} 12] oo
« Differential input voltage ranae equal to the power ]
supply voltage : 3 INDL ({r 11 INg (+
o Low output 250e at 4 saturation voltage m 5] 0] -
« Output voltage compatible with TTL. DTL. ECL. MOS
and CMOS logic system m2 (- [c ] 5] s
APPLICATION e [1 ] o] s (-
e A/D Converters
o Wide range VOC
e MOS clock aenerator ORDERING INFO
o Hihq voltage loaic aate evice Package
e Multivibrators LM339D 14 SOP
LM339N 14 DIP
DESCRIPTION o :
The LM339 consists of four independent precision voltage comparators, with an offset voltage
specification as low as 20e max for each comparator, which were desianed specificaliv to oberate
from a single power supply over a wide range of voltages. W
Operation from split power supplies is also possible and the low power supply current drain is
independent of the maganitude of the power supply voltage. .
These comparators also have a unique characteristic in that the input common-mode voltage range
includes ground, even though they are operated from a single power supply voltage.
The LM339 series was desianed to directly interface with TTL and CMOS. : !
When operated from both plus and minus power supplies, the LM339 series will directly interface with
MOS loqic where their low power drain is a distinct advantage over standard comparators.
EQUIPMENT CIRCUIT
i
1 Re QDmo- S05 o GDlOO-
: Q2 # Q3 $05
' 01 : (EEl—t OUTPUT
| +INPUT <
I O = 8
| -INPUT ¢ ; |/Q7
! Qs Q6 l@ _—
! = ——
(one comparator only)
HTC

For mote information, or to purchase cail E.C.C. Inc @-800-214-8769



QUAD VOLTAGE COMPARATOR

ABSOLUTE MAXIMUM RATINGS

For more information, or to purchase call E.C.C. Inc @-800-214-8769

CHARACTERISTIC SYMBOL VALUE UNIT
Supply Voltage Vee +18 or 36 \
Differential Input Voltage Viorn 36 Vv
Input Voltage | -0.3 to +36 Vv
Output Short Circuit to GND Continuous
Power Dissipation Pp - 570 .
Operating Temperature Torr 0~+70 .
Storage Temperature Tsrg -65 to +150 o
Electrical characterisitics at specified free-air temperature, Vcc=5V(unless otherwise notedj
. LM339
PARAMETER TEST CONDITION MIN TYP MAX UNIT
Vio Vec=5V to 30V 250 2 5
Input Offset Voltage ¥f==¥f\7 MIN, Full Range 9 °
] = 250 5 50 2
 inout Offset Gurrent S Lt _Full Range 150
| o 250 -25 -250
inour Bit i of il Full Range -400 :
Vicr 250 OtoVee-1.5
Commﬁn-Mode Input Voltage Ful! Rarge OloVeo-2 \Y
Avo Vee=15V, ;
Large-Signal Differential Vo=1.4V o 11.4V, 25¢ 50 200 Vie
| Voltage Amplification R, 9150 {0 Vor
lon Vo5V, Vip=1V 25 0.1 50 °
High-Level Output Current V=30V, Vin=1V. Full Range 1 °
VoL i 250 150 4C0
| |.ow-1 evel Qutout Vaoltage 2 priod Full Range i 7
:°L L evel Outout C t Vor=1.5V Vp=-1V 25¢ 6 °
Icc Ri=e Vcc=5V 250 0.8 2 .
L Supply Current Vee=30V. Full Range 2:5
* Full range (MIN to MAX), for LM339 is Oe to 70e. All characteristics are measured with zero common-mode
input voltage unless otherwise specified.
** The voltage at either input or common-mode should not be allowed to go negative by more than 0.3V.
The upper end of the common-mode voltage range is V¢ -1.5V, but either or both inputs can go to 30V without
damage.
Switching characteristics, V¢c=5V, Tp=25¢
LM339
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
RL Connected to 5V 100-¢ Input Step with 5-e 13
Response Time Through 5.1, Overdrive i .
: C,=15¢*(See Note 1) TTL-Level Input Step 0.3
* C includes probe and jig capacitance.
Note 1 : The response time specified is the interval between the input step function and the instant when the output
crosses 1.4V.




QUAD VOLTAGE COMPARATOR

LM339

TYPICAL PERFORMANCE CHARACTERISTICS

SUPPLY CURRENT
1. ER ]
i —1 Ta=0e —
i |~ — z
2y —— 5
Sfo.e Tp=+250 &
o ¥ ¥
o ] Ty=4700 &
0.4 |- Ta=+700 5
| +— T
— Tp=+125e
0.2 E
[N e I
[ |reee i
o ol &
0 10 20 30 40
V'-SUPPLY VOLTAGE-Vn
RESPONSE TIME FOR VARIOUS
INPUT OVERDRIVES-
NEGATIVE TRANSITION
_— 6 T
E 2 : £ o= TNDTTT
g8 et 200 wsv ]
re L TR
C 3 | y o= 5.1K 7
5 Ve 1 1°
£B 2 1 [ Veer
& 1 N ==
04 |
0
e OVERDRIVE
-100 L1 1 Ta.2se ]
yN T 1
[ o.s ilp O 2.0
TIME-e

INPUT CURRENT

80 1 1 T 10
Vixon=0Voc ——
€0 Rpoa=10° __| )
Ty=-55¢
=
40 = Ty=0e 8
g o
= :
20 = & 7ok
Ty=+1250 Tazsdos @ o1
_" | Tp=+70e =
o s 0.co1
0 10 20 30 €0
V'-SUPPLY VOLTAGE-Vpc
RESPONSE TIME FOR VARIOUS
INPUT OVERDRIVES-
POSITIVE TRANSITICN
= 6 —TrT T
g 8 . |-IueuT ovERDRIVE-100¢
g8 I
.
. 1]
>
& - EWAR TLs. a |
bE { 1 +5V
HOo 1 ' l
0
4 v oS 5.1k 4,
100 "' : z,
e o
5°° TA=25¢ ' + 1
21 1T overorzve
0 0,51 o' @h.5 2.0
TIME-e

OUTPUT SATURATION VOLTAGE

/

ouT OF 7
SATURATION
//
Tams1250 |
-
N7 me-sse
AN
L
,/ Tp=+250
5 S
-01 0.1 1.0 10 100

I1o0-OUTPUT SINK

HTC

For more information, or to purchase call E.C.C. Inc @800-214-8769




QUAD VOLTAGE COMPARATOR LM339
TYPICAL APPLICATIONS

v V4 (12Voc)
100e
+ve W\ ~=e T it 2Rs
FREQUENCY 10 |%LM339 +Varr ur 0e
CONTROL O—@ OUTPUT1
VOLTAGE 0.1e I Rs Ly
INPUT
Vi
444 —o OUTPUT2
200 =— 2Rs 2N2222
=50 v +Varr Lov
e =
= V+/2
Vemt30Ve M3
+250c0V04+50Voe B
700Hzefo0100kHz
TWO-DECADE HIGH-FREQUENCY VCO LIMIT COMPARATOR

+SVpe

+Vazre /——-4'

100K

+5Vpe

y
Warrs _i>-—a»
100 BYTY TTL-to-MOS LOGIC CONVERTER
v, O—¢
?.sv.,c
E’;‘ 36;}/' v.
&
+Varr: i 4 2000
100K
100
0.1e =——
+5Voc =
= i
- /[/' 2000 CRYSTAL
+Vaery i >_4 =L f-100¢
: 100K
100
VISIBLE VOLTAGE INDICATOR CRYSTAL-CONTROLLED OSCILLATOR

HTC
For more information, or to purchase call E.C.C. Inc @800-214-8769
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Philips Semiconductors Product specification
s s B D e 3 A B T B BB N S L Qe B K LS o e an

NPN general purpose transistor BC337
R e B B e S T g e O e e e B UL ST
FEATURES PINNING
e High current (max. 500 mA) ' PIN DESCRIPTION
e Low voltage (max. 45 V). : 1 emitter
' 2 base
APPLICATIONS 3 collector

e General purpose switching and amplification,
e.g. driver and output stages of audio amplifiers.

DESCRIPTION 3
NPN transistor in a TO-92; SOT54 plastic package. i 2_[,
PNP coniplement: BC327.

1
MAM182

Fig.1  Simplified outline (TO-92; SOT54) and

symbol.
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vego collector-base voltage open emitter - 50 Vv
Vceo collector-emitter voltage open base - 45 Vv
Veso emitter-base voltage open collector - 5 Vv
lc collector current (DC) - 500 mA
lem peak collector current - 1 A
lam peak base current \ - 200 mA
Ptot total power dissipation Tamb <25 °C; note 1 - 625 mwW
Tstg storage temperature —65 +150 °C
Tj junction temperature - 150 °C
Tamb operating ambient temperature -65 +150 °C

Note
1. Transistcr mounted on an FR4 printed-circuit board.

1999 Apr 15 2



Philips Semiconductors

Product specification

NPN general purpose transistor BC337
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-a thermal resistance from junction to ambient note 1 0.2 K/mW
Note
1. Transistor mounted on an FR4 printed-circuit board.
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. l MAX. | UNIT
lceo collector cut-off current lE=0;Vcg =20V - - 100 nA
le=0;Veg=20V; Tj= 150 °C - - 5 A
leso emitter cut-off current lc=0;Veg =5V - - 100 nA
hee DC current gain Ilc=100 mA; Vce =1V,
BC337 see Figs 2,3 ana 4 100 i 600
BC337-16 100 - 250
BC337-25 160 - 400
BC337-40 250 - 600
DC current gain Ic =500 mA; Vee =1V, 40 - -
see Figs 2, 3and 4
VcEsat collector-emitter saturation Ic = 500 mA; Ig = 50 mA - - 700 mV
voltage
Vge base-emitter voltage Ic =500 mA; Vce = 1V, note 1 - - .2 \Y
Ce collector capacitance le=ig=0;Veg=10V;f=1MHz - 5 - pF
fr transition frequency lc =10 mA; Vce =5V, f=100 MHz | 100 - - MHz
Note

1. Vg decreases by about 2 mV/K with increasing temperature.

1999 Apr 15
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NPN general purpose transistor BC337
20 MBH721
hee
160

= Veg=1V

120 !

80 A\

40 N

0
1 3
10~ 1 10 102 Ic (mA) 10

BC337-16.

Fig.2 DC current gain; typical values.
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BC337-25.

Fig.3 DC current gain; typical values.
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NPN general purpose transistor BC337
500 MBH722
hrE
400 _ e gy

N | veg=1v

300 N

200
100 \\
N
N
0
101 4 10 102 I (mA) 103
BC337-40.

Fig.4 DC current gain; typical values.
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NPN general purpose transistor BC337
PACKAGE OUTLINE
Plastic single-ended leaded (through hole) package; 3 leads SOT54
{=od] ) { —-—-— -—?c
=k
A L |
b
P 11
) =1t
| 2l
AN ¢
- { s ey - —CH- b [e]
: ) ———- R
l 1
- L1 —_—
0 2.5 5 mm
[ W B s s s s |
scale
DIMENSIONS (mm are the original dimensions)
UNIT| A b by c D d E e eq L |
5.2 048 | 0.66 | 0.45 4.8 1.7 4.2 145
min | o Yo% | ose [odb | 4k | aa | se (1220 el
Note
1. Terminal dimensions within this zone ae uncontrolled to allow for flow of plastic and terminal irreguiarities.
REFERENCES =
OUTLINE EUROPEAN
VERSION IEC l JEDEC EIAJ PROJECTION ISSUE DATE
T
SOT54 | 0w sc-43 == @ 97-02-28
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Philips Semiconductors Product specification

NPN general purpose transistor BC337
DEFINITIONS
I Data Sheet Status
Objective speciﬁcatioh - | This data sheet contains target or goal specifications for product development.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting valiies for extended ncricds may afiect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification:

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, davices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sals.
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Argentina: see South America

Australia: 34 Waterloo Road, NORTH RYDE, NSW 2113,
Tel. +61 2 9805 4455, Fax. +61 2 9805 4466

Austria: Computerstr. 6, A-1101 WIEN, P.O. Box 213,
Tel. +43 1 60 101 1248, Fax. +43 1 60 101 1210

Belarus: Hotel Minsk Business Center, Bld. 3, r. 1211, Volodarski Str. 6,
220050 MINSK, Tel. +375 172 20 0733, Fax. +375 17220 0773

Belgium: see The Netherlands

Brazil: see South America

Bulgaria: Philips Bulgaria Ltd., Energoproject, 15th floor,

51 James Bourchier Blvd., 1407 SOFIA,

Tel. +359 2 68 9211, Fax. +359 2 68 9102

Canada: PHILIPS SEMICONDUCTORS/COMPONENTS,
" Tel. +1 800 234 7381, Fax. +1 800 943 0087

China/Hong Kong: 501 Hong Kong Industrial Technology Centre,

72 Tat Chee Avenue, Kowloon Tong, HONG KONG,

Tel. +852 2319 7888, Fax. +852 2319 7700

Colombia: see South America

Czech Republic: see Austria

Denmark: Sydhavnsgade 23, 1780 COPENHAGENV,

Tel. +45 33 29 3333, Fax. +45 33 29 3905

Finland: Sinikalliontie 3, FIN-02630 ESPOO,

Tel. +358 9 615 800, Fax. +358 9 6158 0920

France: 51 Rue Carnot, BP317, 92156 SURESNES Cedex,

Tel. +33 14099 6161, Fax. +23 1 4009 6427

Germany: HammerbrookstraBe 69, D-20097 HAMBURG,

Tel. +49 40 2353 60, Fax. +49 40 2355 6300

Hangary: see Austria

India: Philips INDIA Ltd, Band Box Building, 2nd floor,

254-D, Dr. Annie Besant Road, Worli, MUMBAI 400 025,

Tel. +91 22 493 8541, Fax. +91 22 493 0966

Indonesia: PT Philips Development Corporation, Semiconductors Division,
Gedung Philips, JI. Buncit Raya Kav.99-100, JAKARTA 12510,
Tel. +62 21 794 0040 ext. 2501, Fax. +62 21 794 0080

Ireland: Newstead, Clonskeagh, DUBLIN 14,
Tel. +353 1 7640 000, Fax. +353 1 7640 200

Israel: RAPAC Electronics, 7 Kehilat Saloniki St, PO Box 18053,
TEL AVIV 61180, Tel. +972 3 645 0444, Fax. +972 3 649 1007

Italy: PHILIPS SEMICONDUCTORS, Piazza IV Novembre 3,
20124 MILANO, Tel. +39 2 6752 2531, Fax. +39 2 6752 2557

Japan: Philips Bldg 13-37, Kohnan 2-chome, Minato-ku,
TOKYO 108-8507, Tel. +81 3 3740 527, Fax. +81 3 3740 5077

Korea: Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEOUL,
Tel. +82 2 709 1412, Fax. +82 2709 1415

Malaysia: No. 76 Jalan Universiti, 46200 PETALING JAYA, SELANGOR,
Tel. +60 3 750 5214, Fax. +60 3 757 4880

Mexico: 5900 Gateway East, Suite 200, EL PASO, TEXAS 79905,
Tel. +9-5 800 234 7381, Fax +9-5 800 943 0087

Middle East: see ltaly

For all other countries apply to: Philips Semiconductors,

a worldwide company

Netherlands: Postbus 90050, 5600 PB EINDHOVEN, Bldg. VB,
Tel. +31 4C 27 82785, Fax. +31 40 27 88399

New Zealand: 2 Wagener Place, C.P.O. Box 1041, AUCKLAND,
Tel. +64 9 849 4160, Fax. +64 9 849 7811

Norway: Box 1, Manglerud 0612, OSLO,

Tel. +47 22 74 8000, Fax. +47 22 74 8341

Pakistan: see Singapore

Philippines: Philips Semiconductors Philippines Inc.,

106 Valero St. Salcedo Village, P.O. Box 2108 MCC, MAKATI,
Metro MANILA, Tel. +63 2 816 6380, Fax. +63 2 817 3474

" Poland: UL Lukiska 10, PL 04-123 WARSZAWA,

Tel. +48 22 612 2831, Fax. +48 22 612 2327

Portugal: see Spain

Romania: see Italy

Russia: Philips Russia, Ul. Usatcheva 35A, 119048 MOSCOW,
Tel. +7 095 755 6918, Fax. +7 095 755 6919

Singapore: Lorong 1, Toa Payoh, SINGAPORE 319762,

Tel. +65 350 2538, Fax. +65 251 6500

Slovakia: see Austria

Slovania: see ltaly

South Africa: S:A. PHILIPS Pty Ltd., 195-215 Main Road Martindale,
2092 JOHANNESBURG, P.O. Box 7430 Johannesburg 2000,
Tel. +27 11 470 5911, Fax. +27 11 470 5484

South America: Al. Vicente Pinzon, 173, 6th floor,
04547-130 SAO PAULO, SP, Brazil,
Tel. +55 11 821 2333, Fax. +55 11 821 2382

Spain: Balmes 22, 08007 BARCELONA,
Tel. +34 93 301 6312, Fax. +34 93 301 4107

Sweden: Kottbygatan 7, Akalla, S-16485 STOCKHOLM,,
Tel. +46 8 5985 2000, Fax. +46 8 5985 2745

Switzerland: Allmendstrasse 140, CH-8027 ZURICH,
Tel. +41 1 488 2741 Fax. +41 1 488 3263

Taiwan: Philips Semiconductors, 6F, No. 96, Chien Kuo N. Rd., Sec. 1,
TAIPEI, Taiwan Tel. +886 2 2134 2886, Fax. +886 2 2134 2874

Thailand: PHILIPS ELECTRONICS (THAILAND) Ltd.,
209/2 Sanpavuth-Bangna Road Prakanong, BANGKOK 10260,
Tel. +66 2 745 4090, Fax. +66 2 398 0793

Turkey: Talatpasa Cad. No. 5, 80640 GULTEPE/ISTANBUL,
Tel. +90 212 279 2770, Fax. +90 212 282 6707

Ukraine: PHILIPS UKRAINE, 4 Patrice Lumumba str., Building B, Floor 7,
252042 KIEV, Tel. +380 44 264 2776, Fax. +380 44 268 0461

United Kingdom: Philips Semiconductors Ltd., 276 Bath Road, Hayes,
MIDDLESEX UB3 5BX, Tel. +44 181 730 5000, Fax. +44 181754 8421

United States: 811 East Arques Avenue, SUNNYVALE, CA 94088-3409,
Tel. +1 800 234 7381, Fax. +1 800 943 0087

Uruguay: see South America
Vietnam: see Singapore

Yugoslavia: PHILIPS, Trg N. Pasica 5/v, 11000 BEOGRAD,
Tel. +381 11 62 5344, Fax.+381 11 63 5777

Intet net: http://www.semiconductors.philips.com

Intemationai Marketing & Sales Communications, Building BE-p, P.O. Box 218,

5600 MD EINDHOVEN, The Netherlands, Fax. +31 40 27 24825
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#include<stdio.h>
#include<conio.h>
tinclude<dos.h>
#include<math.h>
#include<stdlib.h>
#include<string.h>
#define portA1 0x200
#define portB1 0x201
#define portC1 0x202
#define ctiport1 0x203
#define portA2 0x204
#define portB2 0x205
#define portC2 0x206
#define ctiport2 0x207
#define portA3 0x208
#define portB3 0x209
#define portC3 0x20A
#define ctiport3 0x20B
int a[4]={0x11,0x22,0x44,0x88};
int b[4]={0x88,0x44,0x22,0x11};
void main(void)
{
outport(ctiport1,0x9b);
outport(ctlport2,0x80);
outport(ctlport3,0x9b);
inti=1;
for (I=0;1<=100;l++)
{ outport(portA2,a[il);
delay(50);
printf("\nRound %d" |);
i++;
if(i>3)
{i=0:}
}
for (I=0;1<=100;1++)
{ outport(portA2,b(il);
delay(50);
printf("\nRound %d"l);
i++;
if(i>3)
{i=0:)

for (1=0;1<=100;I++)

{ outport(portB2,0xfd);
delay(50);
outport(portB2,0xff);



delay(50);

}

for (1=0;I<=100;1++)

{ outport(portB2,0xfe);
delay(50);
outport(portB2,0xff);
delay(50);

}

2 Tlsunsandadnainmeduyminfiadeanleivinlus
#include<stdio.h>
#include<conio.h>
#include<dos.h>
#include<math.h>
#include<stdlib.h>
#include<string.h>
#define portA1 0x200
#define portB1 0x201
#define portC1 0x202
#define ctiport1 0x203
#define portA2 0x204
#define portB2 0x205
#define portC2 0x206
#define ctlport2 0x207
#define portA3 0x208
#define portB3 0x209
#define portC3 0x20A
#define ctlport3 0x20B

int main(void)
{

outport(ctiport1,0x9b);

outport(ctlport2,0x80);

outport(ctiport3,0x9b);
int result,a;

int port = 0;

for (a=0;a<1000;a++)

{ result = inport(portB3);
printf("Word read from port %d = 0x%X\n", port, result);
delay(100);

}

return 0;
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#include<stdio.h>
#include<conio.h>
#include<dos.h>
#include<math.h>
#include<stdlib.h>

#include<string.h>

#define portA1 0x200
#define portB1 0x201
#define portC1 0x202
#define ctiport1 0x203
#define portA2 0x204
#define portB2 0x205
#define portC2 0x206
#define ctlport2 0x207
#define portA3 0x208
#define portB3 0x209
#define portC3 0x20a
#define ctlport3 0x20b

int a[4]={0x88,0x44,0x22,0x11}; /*cw*/
int b[4]={0x11,0x22,0x44,0x88}; /*ccw*/

void main(void)

{ outport(ctiport1,0x9B);
outport(ctiport2,0x80);
outport(ctlport3,0x9B);
long int z=0;
char key;
unsigned char w;

Itextbackground(0);

do

{

clrscr();
textcolor(14);

gotoxy(1,9);

cprintf(* %
cprintf(" | | 2

cprintf(" | | o)

cprintf(* I [ o

cprintf(" | | WH

cprintf(" | | %

gotoxy(18,12);
textcolor(2);
cprintf("Press key up,down, left,right and g to exit : *);

key=getche();



switch(key)
{ case 'H":{ w=inport(portA3);
if (w!=0xfe)
{ outport(portB2,0xfd);
delay (10);
outport(portB2,0xff);
delay (10);
}
else
textcolor(12);
gotoxy(33,16);
cprintf("It's over range !!1");
delay(1000);
Joreak;

case 'P":{{ w=inport(portA3);

if (w!=0xe0)

{ outport(portB2,0xfe);
delay (10);
outport(portB2,0xff);
delay (10);

}

else

textcolor(12);

gotoxy(33,16);
cprintf("lt's over range !!!");
delay(1000);

Joreak;

case 'M"{ outport(portA2,a[z]);
delay (10);
-+ -+
if(z>3)
{z=03}
delay(1000);
}Joreak;
case 'K':{ outport(portA2,b[z]);
delay (10);
Z++,
if(z>3)
{z=03}
delay(1000);
Joreak;

} Jwhile(key!='q’);



0xb2,0xb2,0xb2,0xb2,0xb2,0xb3,0xb3,0xb3,0xb3,0xb3,
0xb4,0xb4,0xb4,0xb4,0xb4,0xb5,0xb5,0xbS5,0xbS5,0xbS,
0xb6,0xb6,0xb6,0xb6,0xb6,0xb7,0xb7,0xb7,0xb7,0xb7,
0xb8,0xb8,0xb8,0xb8,0xb8,0xb9,0xb9,0xb9,0xb9,0xb9,

Oxba,0xba,0xba,0xba,0xba,0xbb,0xbb,0xbb,0xbb,0xbb,
0Oxbe,0xbe,0xbe,0xbe,0xbe,0xbd,0xbd,0xbd,0xbd,0xbd,

Oxbe,0xbe,0xbe,0xbe,0xbe,0xbf,0xbf,0xbf,0xbf,0xbf,

0xc0,0xc0,0xc0,0xc0,0xc0,0xc 1,0xc1,0xc1,0xc1,0xc 1,
0xc2,0xc2,0xc2,0xc2,0xc2,0xc3,0xc3,0xc3,0xc3,0xc3,
0xc4,0xcd,0xc4,0xcd,0xc4,0xc5,0xc5,0xc5,0xc5,0xcS,
0xc6,0xc6,0xc6,0xc6,0xc6,0xc7,0xc7,0xc7,0xc7,0xc 7}

unsigned char d[90]={ 0xe0,0xe0,0xe0,0xe0,0xe0,0xe1,0xe1,0xe1,0xe1,0xe1,

void main(void)

{

outport(ctiport1,0x9B);
outport(ctiport2,0x80);
outport(ctlport3,0x9B);
intik,1=0,p,x,y;

unsigned char j,m;

clrscr();
textcolor(14);
gotoxy(1,9);
cprintf(*

0Oxe2,0xe2,0xe2,0xe2,0xe2,0xe3,0xe3,0xe3,0xe3,0xe3,
Oxed,0xe4,0xed,0xed,0xe4,0xe5,0xe5,0xe5,0xe5,0xes,
0xe6,0xe6,0xe6,0xeb,0xe6,0xe7,0xe7,0xe7,0xe7,0xe7,
0xe8,0xe8,0xe8,0xe8,0xe8,0xe9,0xe9,0xe9,0xe9,0xe9,
Oxea,0xea,0xea,0xea,0xea,0xeb,0xeb,0xeb,0xeb,0xeb,
Oxec,0xec,0xec,0xec,0xec,0xed,0xed,Oxed,0xed,0xed,
Oxee,0xee,0xee,0xee,0xee,0xef,0xef,Oxef ,0xef,0xef,
0xf0,0xf0,0xf0,0xf0,0xf0,0xf1,0xf1,0xf1,0xf1,0xf1

b

cprintf(" |
cprintf(" |
cprintf(* |
cprintf(" |
cprintf(* |
cprintf(* |

gotoxy(30,12);

textcolor(1);

cprintf("Enter X position :

scanf("%d",&x);
while(x>=360)
{

textcolor(2);

")



gotoxy(33,16);

cprintf("lt's over range !!1");
//delay(100);
gotoxy(28,13);

cprintf(" %)
gotoxy(28,12);

textcolor(1);

cprintf("Enter new X position : *);

scanf("%d",&x);

gotoxy(30,13);
textcolor(1);

cprintf("Enter Y position : *);

scanf("%d",&y);
while(y>=90)
{

textcolor(2);

gotoxy(33,16);

cprintf(‘lt's over range 1");
/Idelay(100);
gotoxy(28,13);

cprintf(" B

gotoxy(28,13);
textcolor(1);

cprintf("Enter new Y position : *);

scanf("%d",&y);
}
textcolor(5);
gotoxy(30,16);
cprintf(* %

gotoxy(32,17);
cprintf("X position is %d",x);
gotoxy(32,18);
cprintf("Y position is %d"y);

j=inport(portB3);

textcolor(7);
gotoxy(33,19);
cprintf("Start X at %x",j);
gotoxy(33,20);

cprintf("Go to X at %x".c[x]);



delay(1000);

if (j<clx))

{ do { outport(portA2,a[l]);
delay(50);
I+
if (1>3)
{1=0:}
j=inport(portB3);
I*printf("\n Now at %x",j);*/

}
while (j!=c[x]);

textcolor(9);
gotoxy(33,21);
cprintf("Stop X at %x",j);

}

else
{do { outport(portA2,b[l]);
delay(50);

|++;

if (1I>3)

{1=0;}

j=inport(portB3);

/*printf("\n Now at %x".j);*/
}

while (j!=c[x]);

textcolor(10);
gotoxy(33,21);
cprintf("Stop at %x",j);

m=inport(portA3);

textcolor(11);

gotoxy(33,22);

cprintf("Start Y at %x",m);
gotoxy(33,23);

cprintf("Go to Y at %x".d[y]);

if (m<d(y])

{ do { outport(portB2,0xfd);
delay(30);
outport(portB2,0xff);
delay(1000);
m=inport(portA3);

[*printf("\n Now Y at %x",m);*/



while (m!=d[y]);

textcolor(12);
gotoxy(33,24);

cprintf("Stop Y at %x",m);

}
else
{do { outport(portB2,0xfe);
delay(30);
outport(portB2,0xff);
delay(1000);
m=inport(portA3);
[*printf("\n Now at %x",m);*/
}
while (m!=d[y]);

textcolor(13);
gotoxy(33,24);
cprintf("Stop at %x",m);
}
clrscr();
gotoxy(29,14);
textcolor(2);

cprintf("lt's completed®,m);
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