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Abstract

An Earth’s magnetic field tracking robot has been designed and built for studying a

navigation system by the Earth’s magnetic field. Main parts of the robot are 1) two wheels

mobile type robot, 2) an Earth’s magnetic field sensing module, 3) PWM amplifiers for driving

DC motors, and 4) a 8052AH BASIC single chip microcomputer board. Moving of the robot can

be performed with preprogramnmed referencing to the earth’s magnetic field. The BASIC and

Assembly languages are used to control the movement and the speed of DC motors respectively.

Testing of the program operation, by commanding the robot to move in a square and circle

direction, has shown that the robot can correctly move by itself. The robot has shown an

alternative direction sensing method which is suitable for the hazardous area where another

sensing could not work or danger.
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Qi TIP31 npn pawer transistor :
Q2 TIP32 pnp power transistor '
Ri1,R2 1K transistor . .
Misc. Heat sinks for transistors !
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TL173l, TL173C
LINEAR HALL-EFFECT SENSORS

recommended operating conditions

TL1731 TL173C
MIN  NOM MAX { MIN NOM MAX uniT
Supply voltage, Voo 10.8 12 132 ] 108 12 132 \
Magnetic flux density, B *50 =50 mT
Output current, I Sink 95 91 ma
) Source -2 -2
*Operating free-air temperature, Tp ~-20 85 0 70 *‘C

electrical characteristics over full range of recommended operating conditions (unless otherwlse

noted)

PARAMETER TEST CONDITIONS T MIN  TYP! MAX UNIT
Vo Output voltage o = ~2mA10 0.5 mA, 5.8 (] 6.2 \
ksys Supply voltage sensitivity (3Vi0/Vcc) B = 0 mTS, Tp = 25°C 18 mvv
S Magnetic sensitivity (AVo/AB) B = ~5010 50 mT§, Tpo=25C | 135 15 18 | s
AS Magnetic sensitivity change vath tempesature [ AT = 25°C to MIN or MAX =5 %
Icc  Supply current 8 = 0 mT$, lp=0 8 12| mA
fmax Maximum operating {requency 100 kHz

t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,

¥ Typical values are at Vo = 12V and Ty = 25°C.

§ The unit of magnetic flux density in the Internatona! System of Units (S)) is the testa (T). The tesla is equal to one weber per square meter.
Values expressed in milliteslas may be converted to gauss by multiplying by ten, e.g., 50 millitesla = 500 gauss.

OUTPUT VOLTAGE
vs
MAGNETIC FLUX DENSITY

7 T T l
Vee=12V | /
6.8[-Ta =25°C : /’
TYPICAL —
8w 6.6 ! s va
S > UPPER BOUNDARY — K
o s e AR
® {
[42] N :°3' 6.2 : / /
0, 3 . |
o Z 6 = i ]
— 5 L
a /
Ly 5 58 %= i
o o / / i ¢
3 i 56 A P ) LOWER BOUNDARY
O o TV 4 / ;
(o The north pole of a magnet is the pole > y
(o] that is attracted by the geographical 5.4 / >
o | north pole. The north pole of a magnet Pa H
" repels the north-seeking pole of a 5.2 V I
compass. By accepted magnetic / |

convention, lines of flux emanate from 5040 -30-20—10 0 10 20 30 40 50
the north pole of a magnet and enter the

south pole. B — Magnetic Fiux Density — mT

FIGURE 1. DEFINITION OF MAGNETIC FIGURE 2
FLUX POLARITY

4126 Texas ‘Q‘
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TL1731, TL173C
LINEAR HALL-EFFECT SENSORS

The circuit in Figure 3 may be used to set the output voltage at zero field stren
set the sensitivity to exactly —15 V/T (using R2), as depicted in Figure 4.

TYPICAL APPLICATION DATA

12v
. R2

10 kﬂ% 10 ka2
3.9kQ

TLI73C = ™

TLOB1 ouTPUT
R1 .

25k} /
10 kQ

FIGURE 3, COMPENSATION CIRCUIT

Compensated Output Voitage — V

7
6.8
6.6
6.4
6.2

6
5.8
5.6
5.4

5.2

5
-50-40 -30-20-10 0 10 20 30 40

COMPENSATED OUTPUT VOLTAGE
vs
MAGNETIC FLUX DENSITY

gth to exactly 6 V (using R1), and to

Ta=25°C

T T7T1
Vee=108Vito13.2V |

B ~ Magnetic Flux Density — mT

50

FIGURE 4
2]
C
0
L]
(&)
o
3
(¥
S
[&)
Q
Q.
)
TExAs e 4127
INSTRUMENTS

POST OFFICE BOX 655012 « DALLAS, TEXAS 75265



o ——— e e ey P s e e s e e e e e e e —_—

TLC251C, TLC251AC, TLC251BC
PROGRAMMABLE LOW-POWER LinCMOS™ OPERATIONAL AMPLIFIERS

D2751, JULY 1983 REVISED SEPTEMBER 1988

® Wide Range of Supply Voltages D. JG. OR P PACKAGE
14Vt 16V {TOP VIEW)

® True Single-Supply Operation OFFSET N1 [y U s]] BlAS sELECT

® Common-Mode Input Voltage Range ::: Ei ; %;8?
Includes the Negative Rail 6ND (s s[J OFFSET N2

® Low Noise . .. 30 nV JHz Typ at 1 kHz

{High Bias} symbol
description BIAS SELECT

The TLC251C, TLC251AC, and TLC251BC are

N NONINVERTING
low-cost, low-power programmable operational

amplifiers designed to operate with single or dua! INPUIL::;"NG ouTRuT
supplies. Unlike traditional metal-gate CMOS op INPUT IN ~
amps, these devices utilize Texas Instruments OFFSET N1
silicon-gate LinCMOS™ process, giving them OFFSET N2

stable input offset voltages without sacrificing

the advantages of metal-gate CMOS. This series

of parts is available in selected grades of input offset voltage and can be nulled with one external
potentiometer. Because the input common-mode range extends to the negative rail and the power
consumption is extremely low, this family is ideally suited for battery-pcwered or energy-conserving
applications. A bias-select pin can be used to program one of three ac performance and power-dissipation
levels to suit the application. The series features operation down to a 1.4-V supply and is stable at unity gain.

The TLC251C series is characterized for operation from 0°C to 70°C.

These devices have internal electrostatic discharge (ESD) protection circuits that will prevent catastrophic
failures at voltages up to 2000 V as tested under MIL-STD-883C, Method 3015.1. However, care should

be exercised in handling these devices as exposure to ESD may result in a degradation of the device
parametric performance.

Because of the extremely high input impedance and low input bias and offset currents, applications for
the TLC251C series include many areas that have previously been limited to BIFET and NFET product types.
Any circuit using high-impedance elements and requiring small offset errors is a good candidate for cost-
effective use of these devices. Many features associated with bipolar technology are available with
LinCMOS™ operational amplifiers without the power penalties of traditional bipolar devices. Remote and

AVAILABLE OPTIONS

PACKAGE
Ta XI:):;:\::( SMALL-OUTLINE PLASTIC DIP CERAMIC DIP
) D) {P) G
o°C 10 mv TLC251CD TLC251CP TLC251CJG
to 5 mv TLC251ACD TLC251ACP .| TLC251ACJG
70°C 2mv TLC2518CD TLC251BCP | TLC2518CJG

D packages are avaitable taped-and-reeled. Add *'R** sulfix to device type when
ordering (e.g., TLC251CDRY}.

LinCMOS is a tredemark of Texas Instruments Incorporated,

PRODUCTION DATA documants cantain information

R Conw-gﬁ! © 1983, Texas Instruments incorporated
cutrent 23 of publication dats. Products conform to f]
specifications per the terms of Texas Instruments TEXAS
d ‘wumntJ. Preduction p ing doas not 2-4¢
necessarily include testing of all parametars. INSTRUMEN I S

POST OFFICE BOX 655012 + DALLAS. TEXAS 7526%
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description (continued)

inaccessible equipment applications are possible using the low-voltage and low-power capabilities of the
TLC251C series. In addition, by driving the bias-select input with a logic signal from a microprocessor,
these operational amplifiers can have software-controlled performance and power consumption. The

TLC251C series is well suited to solve the difficult problems associated with single battery and solar cell-
powered applications.

schematic

‘2

s1aylidwy |euonyesadg

Voo j
£SO
CURRENT BIAS
. — | PROTECTIVE }—
P > CONTROL NETWORK | SELECT

ESD

N+ ——! PROTECTIVE
NETWORK
) '—,

IN- —— PROTECTIVE ey
NETWORK

Y
"N
Y

OuUTPUT
———i ———
i —
OFFSET Nt
x x
OFFSET N2
GNO

2-452
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A - PROGRAMMABLE LOW-POWER LinCM

—

TLC251C, TLC251AC, TLC2518

0S™ OPERATIONAL AMPLIFIER

sbsolute maximum ratings over operating free-air temperature (unless otherwise noted)

Supply voltage, Vpp (see Note 1) .. .. ..
Differential input voltage (see Note 2) . ...
Input voltage range (any input) . . . .. e
Duration of short-circuit at {or below) 25°C free-air te
Continuous total dissipation . . . .
Operating free-air temperature range . ...
Storage temperature range .
Lead temperature 1,6 mm (1/16) inch from the case for 60 s

...... L K- A

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds:

NOTES: 1.

DISSIPATION RATING TABLE

..... e e i e, 218\

et e -03Vito 18\
mperature (see Note 3) ...... .. .. unlimite:
e e e e e, See Dissipation Rating Tab!.
e e ‘eveeaa... 0°Cto 70

creviie... —65°C to 150

econds: JG package........ 300%

D or P package ........ 2609

Alt voltage velues, except differential voltages, are with respect to network ground terminat.
2. Differential voltages are st the noninverting inp
3. The output may be shorted to either supply. T
digsipation rating is not exceeded.

ut terminel, with respect to the inverting input terminal.
emperature snd/or supply voltages must be limited to ensure the maximur

PACKAGE Ta = 26°C DERATING FACTOR TA =~ 70°C
POWER RATING  ABOVE Tp = 25°C POWER RATING
D 725 mW 5.8 mw/°C 464 mwW
JG 825 mw 6.6 mW/°C 528 mwW
P 1000 mw 8.0 mW/°C 640 mwW

recommended operating conditions

POST OFFICE BOX 655012 « DALLAS, TEXAS 75268

’ MIN NOM Max | unir
Supply voltage, Vpp 1.4 16 \
Vpp = 1.4V 0 0.2
Vop = 5V -0.2 4
Common-mods input voltage, Vic Voo = 10V o2 3 \
Vpp = 16 V -0.2 14
Operating free-air temperature, TA [o] 70 °C
Bias Select pin voltage See Application Information
i,
EXAS .
INSTRUMENTS - z



- A -

o .

FHUhBAMMABLE LOW- PUWER l.mCMUS"‘ OPERATIONAL AMPLIFIERS

operating characteristics, Vpp = 10 V, TA = 25°C

INSTRUMENTS

POST OFFICE 80X 655012 «

* DALLAS, TEXAS 75265

PARAMETER TEST CONDITIONS BIAS MIN TYP MAX UNIT
Ay = 40 dB, Low 0.1
B3 Unity-gain bandwidth C = 100 pF, | Medium L 0.7 MH;
Rg = 50 High D23
Low 0.04
SR Slew rate at unity gain See Figure 1 Medium 0.6 Vius
High 4.5
Low 30%
) : Overshoot factor See Figure 1 Medium 35%
i 2 High 35%
L Ay = 40 dB, Low 43°
“ ' ém Phase margin at unity gain Rg = 1000, Medium 43°
(@) C{ = 100 pF High 50°
o 1= 1KkHz Low 79
2 Vn Equivalent input noise voltage g Medium 38 nV/JHz
Rg = 100 0 -
Q High 30
o,
ke
B
; PARAMETER MEASUREMENT INFORMATION
8 —
3 -
(] > 8 OUTPUT N -
o INPUT + l ouTPUT
CL =~ 100 pF SR IN+ N2
GND
FIGURE 1. UNITY-GAIN AMPLIFIER FIGURE 2. INPUT OFFSET VOLTAGE NULL CIRCUIT
2-456 Texas N



! TLC251C, TLC251AC, TLC251BC
| PROGRAMMABLE LOW-POWER LinCMOS™ OPERATIONAL AMPLIFIERS

TYPICAL CHARACTERISTICS .
SUPPLY CURRENT SUPPLY CURRENT ‘
vs vs
; BIAS SELECT PIN VOLTAGE SUPPLY VOLTAGE
10,000 v 10,000 - - v
'[ Vo = Vi¢c = 0.2 Vpp Vo = Vic = 0.2 Vpp
H No load
. No load T 250¢ !
. Ta = 25°C A= . ions
igh-Bias Vers
< 1000 B < 1000 g ==,
ES £ S -1 |
| ) d i
::; Vpp = 16 V € I L.
5 5 Medium-Bias Version
(3] e e 4.1y - I8 DU O © 100 ,
5 100 DD = 4V > A P n
[ e -
g . 3 .' Q
(] i 7] , HEIL - -
|o Vpp = 1.4V ‘I: 10 l:ow-@la_‘,\le"|°"""‘ =
a 10— 4._.-.1...__.“. pmemem memae] a /"’.’T o
. § - —~+ : l i E
| <
. i | [ J &
0.1 1 10 100 0 2 4 6 8 10 12 14 16 18 20 g
Vg —Bias Select Pin Voltage -V VDD ~ Supply Voltage —V “—
©
FIGURE 3 FIGURE 4 EJ.
Q.
LOW BIAS o
LARGE-SIGNAL
DIFFERENTIAL VOLTAGE AMPLIFICATION
SUPPLY CURRENT and PHASE SHIFT
vs vs
FREE-AIR TEMPERATURE FREQUENCY
10,000 - - T 107 T v + T
' l \\:DD-WV . ! i "Vpp = 10V
{ Vic=0V 1§ j06] i i - - AR =1MR {0
L | Vo=2v | % ) é : T s°C
High-Bias Versions 1 No load L2 ; A=~2 .
< 1000 R i - [V ‘. - ——— 30
<X .
i ;
H o 104L-\- R 60°
= o : =
5 8 : s
< 1004 -{ £ 103} : °
a . Phase Shift H
S ; 2 ight scale) &
3 g oroz|  Wehee
g Low-Bias Versions K : \
a 10 g v e 4 E 10} i !
- ] o
: ] L i
: i > Tr i
! | < : !
1 L { 1 L 0.1 i 1 .
0 10 20 30 40 S50 60 70 80 0.1 1 10 100 1k 10k 100k
Ta-—-Free-Air Temperature— °C Frequency—Hz
FIGURE § FIGURE 6
| Texns R
Texas 2-457
INSTRUMENTS
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TLC251€, TLC251AC, TLC251BC

I PROGRAMMABLE LOW-POWER LinCMOS™ OPERATIONAL AMPLIFIERS
’ H
E TYPICAL CHARACTERISTICS
v MEDIUM BIAS
LARGE-SIGNAL
t . DIFFERENTIAL VOLTAGE AMPLIFICATION
and PHASE SHIFT
VS
FREQUENCY
. 107 T T
c iVpp = 10V
' 8 106 Joeee AR = 100 k0] O°
. [ ; iTA - 25°C
2 % 108 et m e o e e 30
N &
o 104 - - 607z
] _OO g ; &
3 103f -——g™ , 90° ¢
' @ > 7 Phase Shift | 2
[} H .
g. £ 102 - {right scale) _ 120 &
| S s | : : .
3 .~EI-‘ 101 - : i — . 150°
Lo» e 1 i | L N
3 < j l ; i
3 0.1 : | . L
i = 1 10 100 1k 10k 100k 1M
.'_"3_, Frequency —Hz
e FIGURE 7
‘ v
. HIGH BIAS
LARGE-SIGNAL
DIFFERENTIAL VOLTAGE AMPLIFICATION
and PHASE SHIFT
I VS
FREQUENCY
107 T T
. 'vpp = 10V
i S 106 st R = 10 k2 | 0O
3 ,TA = 25°C
Z 105 e e ke 307
] E ) .
o 104 - - ---~——-~-—i——'—-l 60" _
J 8 Phase Shift {right scale} | 5';
4 g 103 1907
, 3 -
! Z j02ben 120° &
(]
8 .
| 0: 101 150
| g ) O, T —1 180°
& . x ! |
0.1 : I . I

10 100 1k 10k 100k 1M 10M
Frequency —Hz

FIGURE 8

2.458 TExAs -
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TLC251C, TLC251AC, TLC251BC

PROGRAMMABLE LOW-POWER LinCMOS™ OPERATIONAL AMPLIFIERS -

TYPICAL APPLICATION INFORMATION

latchup avoidance

application of any input signals.

using the bias select pin

The TLC251C series has a bias select pin that allows the selection of one of three Ipp conditions (10,
150, and 1000 xA typical). This allows the user to trade-off power and ac performance. As shown in the
typical supply current (Ipp) versus supply voltage {Vpp) curves (Figure 4), the Ipp varies only slightly
from 4 Vto 16 V. Below 4 V, the Ipp varies more significantly. Note that the IDD values in the medium
and low-bias modes at Vpp = 1.4 V are typically 2 pA, and in the high mode are typically 12 pA. The
following table shows the recommended bias select pin connections at Vpp = 10V

BIAS MODE | AC PERFORMANCE BIAS SELECT TYPICAL 1np?
CONNECTION?
Low Low Voo 10 pA
Medium Medium 0.8Viweg2v 150 uA
High High Ground pin 1000 A

“Tne Bias Select pin may also be controfled by external circuitry to conserve power, etc. For nformation regarcing the bins select
on, see Figure 3 in the typical characteristics curves.
ot Ipp characteristics at voltages other than 10 V, see Figure 4 in the typical charactenstics curves

output stage considerations

The amplifier’s output stage consists of a source-follower-connected pullup transistor and an open-drain
pulldown transistor. The high-level output voltage (VQu! is virtuaily independent of the DD selection, and
increases with higher values of Vpp and reduced output loading. The low-level output voltage (Vo)
decreases with reduced output current and higher input common-mode voltage. With no load, VoL is
essentially equal to the GND pin potential.

mput offset nulling

tueuit lay oyt precautions

T : . . T
he user is €autioned that when ever extremely high circuit impedances are used, care must be exercised

" : : cuit ! X .
layo‘.n, construction, board cleanliness, and supply filtering to avoid hum and noise pickup, as well as
excessive de leakages.

\_

TEXAS ‘{?
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® FEATURES =

1. High current transfer ratio ..

LTV4N32; LTV4NGS .

(CTR:A MIN ~500% at IF— 10mA VCE" 10V)

2. Response ‘time ton:MAX. 5us at IF 200mA

Vee =10V Ig=50mA. % """ ~

H APPLICATIONS

. 1O interfaces for computérs

potentials and impedances

3. UL approved (No E113898 (S))

2 Systern appliances, measuring instruments
3. Sighal transmission between circuits of different

0.9%0.2

OUTLINE DIMENSIONS (UNIT: mm)

142£0.3

*3 Madel No.

Anode mark

Lmsmrl Taser
19 =="1
@ s A8 H
s..‘.l L_-_‘)

2\

5 < [-f—] L;-L\_ Lot No.

Factory !dentification mark *2

3+3520.5

-

7.12£0.5
{.280)
e -
3.510.5 l
0.5 TYPAi————
. T . 3asos .
0.520.
' 25420425
(1)

. *1 2-digit number marked according te DIN standerd
2 Fnciory Identification rnnrk :hall bo or shall not be marked.

Pln No. and internal
connection diagram

6 5

IE;

1. Anode 4. Emitter
2. Cathade 5. Coltector
A NC 6. Base

7.6210.3

-3y

0=0—

*3 Model No..

LTV4N32
LTVanN33



L R VTR R PO
VR TS N

; Cops ot ;
B SUPPLEMENT - -ove =00 oo
« Isolation voltage shall be measured in the following method.
(1) Short between anode and cathode on the primary side and between collector, emitter an
§ secondary side. - :
(2) The isolation voltage tester with a zero-cross circuit shall be used.
(3) The waveform of applied voltage'shall be a sine wave.

d i)ase on the

* Inspection standard '
Outgoing inspection standard for LITON products are shown below.
(1) A single sampling plan,-normal inspection level Il based on MIL-STD-105D is applied. The AQL according

to the inspection items are shown below.

Defect Inspection item AQL(%) Judgement criterion

! « Electrical characteristics

} Major defect * Unreadable marking 0.25

¢ » Open,short Depend on the
i - spécification

[ Minor defect * Appeargnce 0.4

| * Dimension

L4 TS

A-14
29



LS

M RATINGS AND CHARACTERISTICS

*- Absolute-maximum ratings- . -(Ta=25°C)
Tt parameter i Symbol Rating " Unit
) Forward current IF 80 mA N
*1 Peak forward current IFM 3 A
Input i
- Tt Reverse voltage VR 6 \Y
- -
Power dissipation P 150 mw
Collector-emitter voltage VCEO 30 \Y
Collector-base voltage VeBO 30 v
Qutput Emitter-collector voltage VECO 5 \Y
, Coliector current Ic 100 mA
éollector power dissipation Pc 150 mw
Total power dissipation Piot 250 mw
LTV4AN32 2500
" 2 Isolation voltage Vi V
° LTV4N33 so 1500 fms
Operating temperature Topr -55 ~‘+ 100 °C
Storage temperature Tstg -55-~ +150 °C
* 3 Soldering temperature Tsol 260 °C

*1 Pulse width < 1 s Duty radio:0.001
*2 AC for 1 minute 40 ~60% R.H: -
"3 For 10 seconds

A-12
27;
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cal characteristics

"+ Eléctro-opti

e Ba,
eyl

v

(Ta=25°C)
| R A
. Parameter. - Symbol{ Min. Typ. | Max. Unit Conditions
.| Forward voltage VE -~ 1.2 1.5 v I = 10mA
5 .
2 Reverse current IR - - 10 BA VR=4V
Terminal capacitance . Ct —_ 50 — pF V=0, f=1kHz
Collector dark current Iceo — — 100 nA V=10V, Ig=0
Collector-emitter Ic=0.1mA
5 breakdown voltage BVceo | 30 o - v Ig=0
5
o Emitter-collector Ig = 10pA
breakdown valtage BVeco S - - v IF=0
Collector-base . Ic=0.1mA
breakdown voltage Bvceo| 30 - - v F=0
*1 Collector current Ic 50 — — mA IF=10mA
Veg=10v
Collector-emitter IE=8mA
: VcE(sat — - 1.0 \Y
g saturation voitage CE(sat) lc=2mA
2
L ST DC500V
3 Isolation resistance Riso | 5x10 | 1x10" — Q
s 40~60% R.H.
£
[ . - -
:g Floating capacitance Ct — 1.0 — pF V=0, f= 1MHz
[
= -
Response time
(Turn-on time) lon - - 5 us
IF=200mA (tw=1.0mS) ~**
Respcnse time Vee=10V  Ic=50mA
(Turn-off time) totf - — 100 s . - .

“1 Pulse test: Input pulse width = 300xs Duty ratio < 0.02 , CTR =+g—x 100%

R I

.-
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10
20
30

31
32

4
35
36

37
38
39
40
41
42
43
44
45
46

47
48
49
50
60
65
66
70
75

85
86
87
88
90
95
100
110
120
130
140

150

LILITLLLILLLTILL 7777077777 777700F17177777777771777777711117
LIITIIIIL017117 SQUARE = MOVEMENT [I1LI117717777
IITTITTIILT70777771700777777777777777117777717177717171777117177
PA=0F800H : PB=0F801H : PC=0F802H : PP=0F803H

QA=0FCOOH : QB=0FCO1H

XBY (PP) =90H : XBY(QP)=80H :

CALL 9150H

XBY (QA) =XBY (PA)

A=XBY (PA)

IF A=0F4H THEN GOTO36
GOTO31

PORT1=0FFH

CALL 9000H

FOR I = 1 TO 500 STEP 1
PORT1=0FFH

NEXT

CALL 9150H

XBY (QA) =XBY (PA)

A=XBY (PA)

IF A=0F2H THEN GOTO46
GOTO41

PORT1=0FFH

CALL 9000H

FOR I = 1 TO 500 STEP 1
PORT1=0FFH

NEXT

CALL 9500H

XBY (QA) =XBY (PA)

A=XBY (PA)

IF A=0F1H THEN GOTOS80
GOTO60

PORT1=0FFH

CALL 9000H
FOR I = 1 TO 500 STEP 1
PORT1=0FFH
NEXT
CALL 9550H
XBY (QA) =XBY (PA)
A=XBY (PA)
IF A=0F8H THEN GOTO130
GOTO90
PORT1=0FFH
CALL 9000H

END

REM

REM

REM

REM

REM

REM

REM

REM

REM

: QC=0FCO2H : QP=0FCO3H

REM SET CONTROL CODE

SCAN N-W-E-S
RECEIVES SOUTH'

STOP

SCAN N-W-E-S
RECEIVES WEST'

STOP

SCAN N-W-E-S
RECEIVES NORTH'

STOP

REM SCAN N-W-E-S

REM RECEIVES EAST!

REM STOP



e

A o v d a
Program DA UNYBIHUSHANU VTN RN



oy o

30
40
50

51
52
53

55
56
57
58

61
65

[IITLLTTLLT1077777077771777777

NN
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN
NN

[111777777171717111771177111177

PA=0F800H : PB=0F801H : PC=0F802H : PP=0F803H
QA=0FCOOH : QB=0FCO1H : QC=0FC02H : QP=0FCO03H
XBY (PP)=90H : XBY(QP)=80H : REM SET CONTROL CODE

FOR I=1 TO 700 STEP 1
PORT1=0FFH
NEXT

CALL 9000H

FOR I = 1 TO 450 STEP 1
PORT1=0FFH

NEXT

CALL 9150H
XBY (QA) =XBY (PA) : REM SCAN RIGHT N-W-E-S

66 A=XBY (PA)

70
75
80
81
82
83

85
90
95

100
101
102
103
110
120
130
140

150

160

165

IF A=0F4H THEN GOTO80 :  REM RECEIVES SOUTH'
GOTO61

PORT1=0FFH : REM STOP

FOR I=1 TO 500 STEP 1

PORT1=0FFH

NEXT

FOR I=1 TO 20 STEP 1
CALL S9200H

NEXT : REM TURN_60 DEGREE

CALL S000H

FOR I = 1 TO 450 STEP 1

PORT1=0FFH

NEXT

CALL 9150H

XBY (QA) =XBY (PA) : REM SCAN LEFT N-W-E-S
A=XBY (PA)

IF A=Q0F2H THEN GOTO160 : REM RECEIVES WEST'
GOTO110 .

PORT1=0FFH : REM STOP

CALL 9000H

166 FOR I = 1 TO 450 STEP 1

167
168

170

PORT1=0FFH
NEXT

CALL 9150H

180 XBY(QA)=XBY (PA) : REM SCAN N-W-E-S
190 A=XBY(PA)

200 IF A=0F1H THEN GOTO215 : REM RECEIVES NORTH'
210 GOTO0170

215 PORT1=0FFH : REM STOP

216 FOR I=1 TO 500 STEP 1

217 PORT1=0FFH

[1171177717177
TRIANGLE MOVEMENT /1117171717777
1111711717177



218 NEXT
!

,220 FOR I=1 TO 20 STEP 1

230 CALL 9250H

240 NEXT : REM TURN_60 DEGREE
‘260 CALL 9000H

270 END
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LILIITLILIILITI11170707170707717111171171111111711171111771717
//111177/7/// .~ CIRCLE MOVEMENT 111171111111111
//////////////////////////////////////////////////////////
PA=0F800H : PB=0F801H : PC=0F802H : PP=0F803H
QA=0FCOOH : QB=0FCO1H : QC=OFCO02H : QP=0FCO3H
XBY (PP)=90H : XBY(QP)=80H : REM SET CONTROL CODE
FOR I=1 TO 700 STEP 1
PORT1=0FFH
NEXT
CALL 9000H
CALL 9150H
XBY (QA) =XBY (PA) REM SCAN RIGHT N-W-E-S
A=XBY (PA)
IF A=0F4H THEN GOTO80 REM RECEIVES SOUTH'
GOTO61
PORT1=0FFH REM STOP
FOR J=1 TO 25 STEP 1 REM LOOP
FOR I=1 TO 15 STEP 1 REM DEGREE
CALL 9400H
NEXT I
CALL 9300H REM DISTANCE
NEXT J

END



g AA é
Program AIURNUAITNIINYUIND S



i [L1L1177777177777777777777777
illl7/ SQUARE [111711717
i/ 111111777777717177171177717777

/117
//

NN

; FILENAME SQR .BAS
; DESCRIPTION SUBROUTINE FOR BASIC CALL
; HARDWARE ANT-32 VERTION 1.5 BOARD

shkkkkkkkhkhkkkkkkhkhkhkkrkhkhkhkhkrthkkhkhkrhkhkhkkkk

!
Phkkkkkkkkkkk [ONG DISTANCE ***xkkkkk*
Pk kkhkkkkkkkhkhhkkkkhhhkkhhhkkkhhkkk

MAIN:

GO:

'DE:
'RET

DRIVE:

ORG 9000H

MOV TMOD, #00000110B
MOV THO, #0FFH

MOV TLO, #0E7H

CLR TFO

SETB TRO

JNB TFO,DRIVE
LCALL STOP

LJMP DE

SETB P1.3

MOV R7,#80D

DJINZ R7,$

CLR P1.3 ;left

SETB P1.4 ;right
MOV RO, #1D ; **%* CONTROL MOTOR ***
DJNZ RO, S

CLR P1.4
MOV R1,#5D
DJNZ R1,$

SIJMP GO

SETB P1.4

SETB P1.3

RET ; RETURN LCALL STOP

SETB P1.3
; RETURN BASIC_PROGRAM

¢ ;******************.********************

Podkkkkknk 1 WHEEL - TRN RIGHT ****%x%x

¢ ;****'{*********************************

k
E

ORG 9100H



X SETB P1.2
MOV  R1,#10D
LP: MOV  R2,#0FFH
DJNZ R2,$ ; **%% CONTROL MOTOR *#*%
DJNZ R1,LP
: CLR  P1.2
] SETB P1.3
MOV  R3,#0FFH
, DJNZ R3,$ ; *%*%%* CONTROL MOTOR ***%*
CLR  P1.3
4
f RET
ORG 9500H
| CLR P1.1
| CLR- Pl.4
; RET
ORG 9550H
I
CLR Pi1.4
' RET
3
L1171 77770777777777777777
i////// TRIANGLE //////////
' ,//////////////////////////
; FILENAME TRI.BAS
;****************************************
sRkkkkdkkkk ] WHEEL - TRN LEFT *%k%xkkkkk k%
7****************************************
{
ORG 9150H
CLR P1.1
SETB Pl1.4 ; LEFT
- MOV RO, #0FFH ; **** CONTROL MOTOR ****
\ DJNZ RO,$
' CLR P1.4
MOV  R1,#50D
, DJNZ R1,$
r RET

;****************************************
;**********

DEGREE TIMER LE ***%kkk*kkk#

j;****************************************

E
E
E

ORG 9200H
MOV TMOD, #01H
MOV THO, #00H
MOV TLO, #00H
CLR TFO



WAIT3:

SETB
CLR
CLR

JNB
CLR
CLR
CPL
CPL
RET

ORG 9

MOV
MOV
MOV
CLR
SETB
CLR
CLR

JNB
CLR
CLR
CPL
CPL

RET

; FILENAME

TRO
P1l.2
P1.3

TFO,WAIT
TRO

TFO

P1.2
P1.3

250H

TMOD, #01H
THO, #00H

TLO, #00H

TFO

TRO

Pl.1

Pl.4

TFO,WAIT3
TRO

TFO

P1.1

Pl1.4

iLILLI011717711711117177
il111]

.
!

.
14

CIRCLE

i1111771111111117111111

CIR.BAS

PORT 1.4 TURN LEFT

PORT 1.4 TURN LEFT

/1/ /17
/17 /
/11

NN

[111117
[111717
/11717

;******************************************
khkkkhkkhkkkkkkkk

}**********

SHORT DISTANCE

2*********}********************************

QRIVES:

$TOP2:
]

ORG 9

MOV
MOV
MOV
CLR
SETB
JNB
LCALL
LJMP

CLR
CLR
SIMP
SETB
SETB

RET

300H

TMOD, #00000110B
"THO, #0FFH

TLO, #254D

TFO

TRO

TFO,DRIVES
STOP2

CRS

Pl1.4

P1.3
GO2

P1.3
P1.4

.
4

.
]

LEFT
**** CONTROL MOTOR ***%*
RIGHT

RETURN LCALL STOP



CRS: SETB P1.3
RET ; RETURN BASIC_PROGRAM

5******************:k*********************

f
¢ %k kok ok ok ok ok % DEGREE TIMER RI *%kkkkkkkkk
Cpkkkkkkkkkkkkkkhkdkkkkkkkkkkkkhkhkhkkkhkkkkk

ORG 9400H

MOV TMOD, #01H
MOV THO, #00H
MOV TLO, #00H

CLR TFO
SETB TRO
} CLR Pl.4 ; PORT 1.2 TURN RIGHT
i
WAIT2: JNB TFO,WAIT2
' CLR TRO
| CLR TFO
CPL Pl.4

RET
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