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ABSTRACT

The thesis proposes 4 quadrant controlling system of separate excited direct — current
motor with the application of PI (propertional Integral controller) signal processing and
feedback control under four quadrant con&ition are selected from 8 bit BRM (Binary Rate
Multiplier). Motor. performance in forward and reverse direction is controlled by the P
and 3" quadrant of the signal resulting that time requirement to steady state when load
has maximum variation is less than 1.2 second, while the remainding 2" and 4" quadrant
are in the regenerative breaking mode which can suddenly stop the motor, both forward
and reverse direction, within less than 280 milisecond. The BRM controlling technique also
can demonstrate energy distributing in amount patterns to armature for controlling the
motor as well. According to this method, interfering signal in the system would not
appear due to low ripple occurrence. And. also, system stability and efficiency can be
generated by suitable adjustment circle criterion in digital loop according the to

performance of 4 quadrant motor.
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L=k I (2.33)
A AUNISUIIIA
r=x 1 (2.34)

- £ =v—1 (R +R_+R_) (2.35)

INAUNIT (2.33) UL (2.35)

o = mmmm—— sr ae (2.36)

HAZINAUNIT (2.34) Uaz (2.36)

e : (2.37)

Differential compound

Separately excited

Cumulative compound

Series motor

> T

3111 2.13 uaanudnpuzaTd useda - munTwewenonszIARS

Torque
B I
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Shunt
Compound
B e e e

Compound |
|
|
Series |

1 | L L
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Armature current
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100%
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(Separately Excited DC Generator)
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(2.39) woulmilddail Ao

0] (2.40)
T =K i.i (2.41)

2.4.1.1 NOIANANITHINFIHITEUN
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° o d o l A . ) P < e P
dmFuaeesensminesilaiees uazniesidianyunanuaIned o, 1ngUi 2.15 auns
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HIIAUHUDINDT z‘fumuam‘ma"smmﬂﬂ ﬁﬂ
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iy Laplace transform ¥83a1m3 (2.42) tefmuaden lvvesaniziuduilugud fie
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If(s) Z 1 g 1 (2483
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e T, == fio ANININIAIVDIIIVTAUIY
v
o ar o 9 J o L3 A
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/
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Y 7 1.6 E, (s)
R (Itst,)

Vo) K, E, (s)
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di di
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Laplace transform U8304N13 (2.52) fio
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aaduni eI Wangu fio
I (s) 1
e (2.54)

E;(s) © R, (%sT,)

L

c{ P "y & N o o ¢
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i o do Ao o do o a1
NAUNI(2.47) Uz (2.54) Ha3MUDINT IO T TINFUNTUNUTNUNTLUADITLNIIDIAD

HIIFUVARIAAUIUAD

i_(s)  _I(s) EAs) K,
Vi (s) " E()V,(s)  RR,(1+s1,)1+sT,)

(2.56)

anuduRusvesaums (2.56) uaadldlaoudon laezunsugii 2.18

Vi(s) K E () 1 1,(s)
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o s - o d °
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AUANUNIT (2.57)

V
v (=" (2.57)
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KV
()= o : (2.59)
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il at
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t L - £ e uazgU 2.18 (¥) uamImsABUAUDY
(R A R R

o 4, =i ()=

at at

yoanszud i dmiumsnfaounaassfunuanyluaesersunees wuw Step of change



29

a d =) v
24.2 cmn::ma"lﬂmun‘a'uamamB:ﬂﬂﬁ1n‘szuﬁmswummamimmtmnmzﬂu

o' o 79 @ ' g A
woines I inszuanssgminnlszgndldunuedienineeng  HesnnnsaIugy
o - 1 3/ o w ad
anusazusedanunsonuguldluienie  dmdvitmsniuquueines Ifhnssua
asariinvaaaeuuonnszduiumsnugumanszduraaamnyliai Tasiinnudy
” o A9 2 4 a
A30AIANAWM YTV IFEUNT? FansAnyINANINANNANIENI NUFEU U293
o ¢ oA ) A a ¢ & :
915 10T HaznIMdsUMena luszyudundsunena lasnnsauemes ¥3lumsoen
o \f: & 9 10 9 = =S
HUUSTUUAILANANUE 1T BVVRNBIART I audi ez T uTludesfinurfmsesnuuy
9 'Y o’ - =% o 3 - e " 1
uazmsadndmemes lavauden uandensduilussdesiinufanaauifuisedisldun
e = — é 1 o " d’ o
aumsanupsaiia tazilszAntamveswowes Fwnmidusmariicunsaotuivda

o s od o«
25N 5USUANNIGITOUNDIADT

szuuyewes Infhinszuaaseriauaninau N sAULEAAIZIN 2.19 () auyAn
- 1 o = » s a Ay
ms)avuuasve syl anunuudud (Magnetic linearity) UAzANNITHUF YDA

v
UDIADSAMHUAAIL AD

e, =K i, 0, =K,0, (2.63)
PEK i, R (2.64)
- A ' a & e ow t ea o o < v w dw
e Km =Kfifﬂﬂ AN FUNTNUBATITIUYDY _(;J— HIIAUDIGINNDS e, CAUNUDIAY
m
= d
ﬂﬁzllﬂiuﬂﬂa')ﬂﬁu‘fﬁ if NANUGT O

¢
(n) n5aM3jay

117 2.19 nanwwemes Ifhnszuaasrilavaninaumennizdu



30

_|ne
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)
-
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Overdamped

—
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3107 2.19 (sie)
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Fuiuwansutasanlats vesaums (2.68) nnitou lvvaizisuduilueudez 18 ¥ (s) Ao
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V()= K, 0, (5)FR 1, ()F L, sl,(s) (2.69)

¥
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m d

o, (s) (2.73)

m>'T B+ss/B)  B(+stT,)

4 J 1 @
i : 9 =E A9 ANAINININNAVDITLUUHAZINAUMS (2.65) 1ag (2.70) AT
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s RaFn) ROtnE)

(2.74)
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(2.84)
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JR T,
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Abstract

This paper presents a methodology of the technique for
controlling DC motor drive by implementation of 2- quadrant
operating mode which can ensure the torque controlling and
speed with response time less than 2 seconds at all loading
conditions. By implementation of BRM technique, energy is fed
with definite values of BRM 256 bits, with different patterns of
high accuracy, and fixing scan time at 0.667 ms, the ripple is
less than 1%, thus high efficiency can be achieved, from the
consequence of the aceuracy of energy feeding at low current.
The stability of the whale system can be determined from circle
criterion by root locus method . The instant reverse direction of
rotation can be done by decreasing the energy to the lowest
level while motor is running with no load and variable load at

the speed about 100-120 rpm and 50-60 rpm.

1. Introduction

Generally DC motor control is performed by either phase
control or PWM. In this paper BRM is brougth to apply
for separately field excited 2 Quadrant control on the
principle of supplying the proper energy suits to both
torque and speed variation under presel condition.For
. reversing the direction of motor rotation, it is done by
reducing the the speed and inertia

input energy ,

simultaneously reduce down to certain values, suddenly

motor reverse its rotation and reach stability. This

conditions take place in both loaded and no load. The
whole processes is performed by BRM sclection from

algorithm of PI[4]

2. Principle and Theory

The relations “of different parameters of separately excited

DC motors are as follows:

E, =kl )
V,=Rol, +%; @)
Ty=KJ.1, &)
Py =T (@

When Ej = back inverse voltage (V)
K, = torque contant
K, = Voltage contant (V/A-rad/s)

= Field current(A)

— .
-~
It |

Armature “current (A)
T,; = Armature torque (N-m)
P; = Armature power (W)
@ = motor speed (rad/s)

R,= Armature resistance ()

2.1 Principle of motor braking [3-4]

Braking can be done by reversing of armature polarity
which will act instantly.By doing so,the back emf voltage
( Ey) will be in the same direction as armature polarity
voltage as shown in Fig.1,but direction of current of motor
will be opposite . Kinetic energy will convert into heat
and loss in motor, then motor will stop suddenly before

reverse to the preset direction.
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Fig.1. Equivalent of separatelly excited DC motor.

2.2 Theory and BRM Principle.

The BRM waveform can be considered from equation

[5-6]
B=k2"+k .02 +k2 (5)
| B = pulse rate
‘ k_ .k, ...k Kk, are binary bit of B
2"* = Total number of pulse percycle
Averge power is given by equation (6)
p=B e lunbeanda Ly o)

€

I

R = energy of each time period. T

T, = (2" *')1 = Cycle time
Equation (6),if it is combined lincarly we can get BRM
fundamental frequency as

v gl | 2.¢1 quol
- fo=M Z{u(f"(z,,,, —|+b'—2,—)T)

b=0

: m+] 2.1-!
_u(’_(Z"’ +b

7} N

2
u(f)isa unit step function

M is a magnitude

a is binary weight (a=0,12...m)

T is pulse time

2.3 BRM control for 2 - Quadrant

75 L) 54

Y

il
1

Fig.2. 2 - Quadrant control circuit.

84

BRM motor control can be achieved by decreasing energy
up to lowest level until reversing direction occurs without
stopping.

The function of each quadrant are as follows:

Quadrant I, it is required motor to rotate in clockwise
direction, by feeding BRM at §,and S, when they are
“ON” while §;,S,are at “OFF” position.The voltage and
current of an armature are in positive direction, thus
resulted in torque direction.
Quadrant II, is the control to reverse motor direction
instantly, by feeding BRM at S;,S,which is at “ON”
condition -and S,,S; at “OFF”jthe motor will be at the

lowest enertia, resulted in reverse direction instantly.

Speed

e, =%
i, =+
_Torque

Fig.3. Motor operation in each Quadrant.

2.4 Design of control system

- g==n O Sa

Ilﬂl_
i

Fig.4. Block diagram of the working system.

The working system in Fig.4 can be explained as follow.
1. The processor and controller of the microcomputer
send the results to

operates by Pl algorithem then

microcontroller 8031 for specific BRM  waveform
generation.

2. BRM signal from microcontroller 8031 is fed to drive
and power circuit to control motorthe techogenerator send
signal ,

feeding back through A/D converter to the

processor for correction of control signal.

E-245



2.5 Software design

Program starts with selecting motor direction, the system
is set with all datas input for BRM pattern generation from
Pl algorithm, the output sends control signal to motor drive
circuit, techogenerator feedback the error signal through
A/D converter for controlling according to preset condition.
If we want -motor to stop running, the program will

transmit “0” to control circuit.

Fig.5 Flowchart of the system.
3. Experimental results

The experiment is performed on motor of 220 Volts 330
Watts 2.6 Amps. with reference speed 2250 rpm, KP-20
and T, = 0.067 seconds. (by Ziegler Nichols Tuning) [7] ,

Scan time = 0.667 milliseconds

k L“d 0.9 N-m.

PF
&

iORJ.Md

(a) (b)

85

m - F -
o =] [T ¥
Load 0.9 N-m.| Load 09 N-am. =

R

(c) (d)

Fig.6. Response curve at load 0.9 N-m.

Gt N\ U &
OIT Load .T : Ol!'l.nd
(a) (b)

(c) (d)
Fig.7. Response curve at load 1.2 N-m.

From- Fig.6 (a) and Fig.7(a) shows the time taken from
speed 0 to 250 rpm only 1.7 seconds. Fig.6 (b) (c) and
Fig.7(b),(c) shows the response time of retumning to normal
after removing load of 0.9 N-m and 1.2 N-m not more
than 1.4 second and 1.6 second respectively. Fig.6 (d) and
Fig.7(d) show the response time of motor speed reversing

which is only 3.5 seconds and 4 seconds respectively.
4. Conclusion

2 - Quadrant DC motor control by BRM caused fast time
response of returnning to normal condition while motor is
loaded and unloaded, with time taken less then 2 seconds.
Apart from that, motor can sudden reverse rotation at 100-

120 pm. with no load and specd of 50-60 rpm. with load,
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in with short time less then 4 seconds. The stability can be
adjusted by circle criterion of digital loop with K lies
between 0.179 to 1.85, resulted in required stability [6-7] .
This technique can also be applied to 4 - Quadrant DC

motor control as well.
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New Design Technique of Controlling 2 Quadrant DC Motor Drive

W. Piyarat and Y. Paraken
Dept. of Electrical Engineering, Faculty of Engineering,
Srinakarinwirot University,Nakomnayok, Thailand.
Tel: 66- 37-322605 ,
E-mail: waksin@psm.swu.ac.th

Abstract: This paper proposes the controlling technique of DC
motors which can determine the time response of speed, both
no load and on load condition, less than 2 seconds. It is
operated by 8 bit Binary Rate Multiplier (BRM) under the PI
control process. The motor under test is 2 quadrants type. The
BRM 8 bit are generated from 8 principle waveform by linear
combination, finally 256 waves are attained. These waveforms are
sent to control motor with required speed, It is known that BRM
give low ripple, less than 1%. Hence, less noise disturbance to the
system. These BRM can be applied to reverse motor direction with
fast response or sudden stop. Energy fed to motor is also low
but gives high efficiency.

Keywords: BRM , PI, low ripple, low energy , fast response, high
efficiency , digital control, Ziegler-Nichols technique, DC motor
and 2 qaudrant.

I. INTRODUCTION

Generally, separately excited dc motor speed control is
attained by PWM or PFM (2], [7] but in this technique can be
done by BRM [4],[5] to accomplish power transferring to
armature for speed control. The ratio of transfer function of
speed @ to armature voltage is given by [1].

25) Ky

1]
V,(s) sT,,+1 ®

Where K, is plant constant and T, is plant time constant.

II. PRINCIPLE AND THEORY

A. Principle of BRM signal mixing [2]

The generated pulses are transmitted to control motor to
meet the preset condition. If it is required to send BRM of B
bits, the number of bit satisty the equation (2)

Bk, (2" Y4k ")k 4 k2 )

Bis the pulse rates, k| k_ ...k, k, are binary bit of B, 2" is

S
a number of pulse per cycle, E is energy of each pulse per
time period 7, T, = (2"x7) is cycle time. The average power
P supplies to the motor is shown in (3) which is depends on
the binary bits. If we increase a number of bit (in this case m
= 8), then a number of selected BRM pattern can be
generated up to 255 different forms. This means that BRM
technique can supply suitable power to motor under control
at all conditions of working load [5].

ATAAN FAAA Am AR A A

V. Tipsuwanporn , W.Sawangsinkasikit and T.Suesut
Faculty of Engineering , King Mongkut’s Institute of Technology Ladkrabang,
Bangkok, Thailand.

Tel: (66-2) 739-2406: Ext. 102,

E-mail: ktvittay@kmitl.ac.th

J il i

_BE_ SRR [ il
P‘R_ R by 2+*m-2 22+ "]F’*@zm 3)
Where f-= I/T is pulse.frequency £,L,... L anq
R Ty

depends on binary bit of pulse B. The easiest method to
create the BRM waveform is done by distribution of the
BRM energy contained in each period of T, equally. We
define the fundamental frequency with linear independent
waveform as  fi,fo,f4,....fes and fize. The waveform is
created by linear combination as

2°-1 o= b
fye =M 3 (0~ (e =1+ 52)T)
=0 2" z (4)
2 2"
P H‘(f -—(E?‘q 2 b-é?)T)}

Where (1) is a unit step function. M is a magnitude, a is
binary weight (@ = 0,/,2,...,m) and T is a pulse duration. If
we consider power per cycle of pulse train. It can be seen by
supplying the power at ON time aT , OFF time b7 and the
ripple output[6] at stable condition becomes;

KP“_C—-r/r, Yi-e=T/Tsy
o e

ripple. = (5)

The ripple is the difference value between maximum and
minimum response at the stable period per pulse train, If m >
4, say m = & then the ratio of T/T, < 0.001.

B. Control diagram

MO ST ] % e

BRM
DISPATCHER 1 20 —
i ! 8T

Fig. 1. Close-loop system by BRM transmitting.

In Fig. 1, G.(z) is a proportional plus integral, K, is a gain control,
T, is an integral time [3]. The transfer function is given by



i
Go(z)= K {1+ 2-—) ©

il=-z

Where T, = (2" — )T is a sampling time. The zero order
hold (ZOH) is connected directly to the plant with the
transfer function,

= ~T.i7,
G,..(z)=x,,[‘ sy ] M

g=g "N

and the transfer function of close loop system is given by (8).
The BRM dispatcher is a dc gain (K;) which equal to 1289
mwi/bit . The close loop transfer function becomes

K,G (2)G ,(z) (8)
1+ K,G, (2)G ,(2)

C(z)
G(z)= =
= R(z)

z-1 z
0 =

= T
HK‘K‘K’[(I\LT.IT,)z—l]x[l-—e ]

(1+7T, IT)e~1 ]~ el
K,K‘K,{ o

=1 eV

From (8), if we assign x=e /" and K=K.KK(1-x), then
the characteristic equation (8) becomes (9). In Fig. 2, with
BRM control, if the gain is high, the noise will decrease and
fast response is achieved.

(z-1z-x)+ K1+ T,/T,)z=1}=0 ©)

C. Hardware design

Fig. 2. Hardware circuit diagram.

Fig.2 shows the working system. Microcomputer function
as processor and main control, then transmit signal to
TMS320C31 wave patterns in form of BRM are
transmitted to drive circuit and operate the machine
according to the feedback error defected from
tachogenerator in form of digital signal, operated by A/D
converter.

D. Software design

From Fig.3 The program is selected for motor direction of
rotation. Then checking input to set motor speed function.
The program will automatically select BRM waveform
patterns by PI, then send the result to drive circuit to control
energy supply to motor. Signal at tachogenerator is feedback
through A/D converter in order the make the whole system
satisfy the condition set. If the program has to stop, it is done
by sending BRM of form “0” to control part, then motor will
stop. Fig. 4 shows the generation process of 8 bit by

89,

comparing with the
waveforms are formed.

signal , totally 256

principle

Fig. 3, BRM motor control flowchart.

Fig.4 BRM signal flowchart.

III. EXPERIMENTAL RESULTS

The experiment is performed on dc motor, 220 Volts, 330
watts at highest speed of 2250 rpm. The K, and T; are given
by Ziegler-Nichols principle [3] (K. = 4.5 and T; = 0.5
second) We define K, = 1.0, 7, = 1.385 second and T, =
0.667 ms. Fig.5 (a), (b) and (c) show the response time of
different state at no load condition. In Fig.5 (b) ,(d) and (f)
shows the the response to time of returning to normal state
when loaded at 1.2 N.m,startting from speed 0 to 1000,
1500 and 2250 rpm less than 2 seconds.



(a) No load at 1000 rpm (b) Load 1.2 N-m. at 1000 rpm
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(c) No load at 1500 rpm (d) Load 1.2 N-m. at 1500 rpm
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(¢)No load at 2250 rpm () Load 1.2 N-m. at 1500 pm

Fig. 5 Response time of nolead and full load speed.

IV. CONCLUSION

The technique of BRM controlling gives rise to
returning to normal state at less time or fast response
less than 2 seconds, both load and on load. Apart from
that, it generated low noise caused ripple lower than 1%
as shown in Fig. 6 (a),(b) the ripple comparison between
BRM and PWM at 4 and 8 bit. Consider the ripple when
increase bit number from 4 bit to 8 bit the ripple of
signal will be smaller than before. Fig. 7 (a)(b)the
maximum ripple comparison between BRM and PWM at
4 and 8 bit. By setting the ratio of T/Tp= 0.001 the bit
number are increase from 4 bit to 8 bit. It will not
effect to maximum ripple, it can be applied to control
both 4 quadrants DC motor and AC motor, single phase
and 3-phase.
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(b) Ripple from BRM and PWM (m~8)

Fig. 6 Compare between ripple from BRM and PWM,

(b) Maximum ripple of BRM and PWM (m=8)

Fig. 7 Compare between Maximum ripple of BRM and PWM.
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Tusunsuaun 1

sk ok ok o ok ok e sk 3k ok sk ok ok 3k ok ok koK ok ok ok ok o ok 3k ok ok ok sk ok ok ok ok ke ok ok ok sk ok ok ok ok ok ok ok ok 3k ok ok sk skok ok ok ok ook ok ok
?

; COMMUNICATE BETWEEN COMPUTER AND MCS-51
; WINYU SAWAENGSINKASIKIT

; KMITL
;*i#*******ttt#**#t*t********lt####*#*tttti#tt**##***t***ttt
PORT A EQU OF800H

PORT B EQU OF801H

PORT C  EQU OF802H

CTRL P EQU OF803H

PORTA EQU OFCOOH
PORTB EQU OFCOIH
PORTC EQU -~ OFCO2H
CTRLP EQU ~ OFCO3H

3k ke ok ok ok o o 3 ok ok ke ok o ok ok ok ok ok okl ok oK ok ok ok s sk ok sk ke ok 3 3 ok o ke ok o o o ok R ok ok o o ok K
’

S\\8
STACK: DS, \ 2@

ORG  0000H
DELAYTIME: MOV R7,#0FEH
DELAYTIME2: MOV R6#0FEH

DINZ R6,$

DINZ R7,DELAYTIME2
DELAYTIME3: MOV R74#0FEH
DELAYTIME4: MOV  R6#0FEH

DINZ R6.$

DINZ R7,DELAYTIME4



. ok sk ok ok ok 3k 3k 3 3 ok 3k ok ok ok ok ok ok ok ok ok 3 e e 3k ok ok ok ok ok ok ok ke e ok ok sk ok e o sk ok ok ok ok ok ok ok ok ok ok o
’

START: MOV DPTR#CTRL P :SET INPUT PORT
MOV A #9BH
MOVX @DPTR,A
MOV DPTR#CTRLP :SET OUTPUT PORT
MOV A #80H
MOVX @DPTR,A
MOV  SCON#50H :SET SERIAL PORT
MOV TMOD,#20H
MOV  THI#0FDH
SETB TRI
MOV P1#00H

e ok e 3k o o ok 3k 3 ok ok ok o o ok ok 3k ok ok i ok koK ok ok o sk o ok ke o ok kol ke ook ok ok ook ok ok ok ok kK
k]

BEGIN: = MOV = R5#00H
MOV. DPTR,#PORTB
MOV ARS
MOVX @DPTR,A

3 3k 3 3k ok 3 oK ok 3K ok o o ok ok ok e ok e e Sk ok ok ok ok ok ok ok oK o o o o e o kol ook sk kol ok KOk Ok K K K
3

FIRST: ACALL DATA :MAIN PROGRAM CLOSE LOOP
JNB RIFIRST .
SECOND: ACALL RECV
THIRD: ACALL DATA
LIMP SECOND

. 3k ok ok ok ok ok ok ok ok 3k 3k 3k sk sk ok 3k ok ok ok ok ok ok 3K ok ok ok ok ke ke ok e sk ok ok ok ok ok ok 3k ok ok ok e s o ok ok okok ok ok

DELAY: MOV R7#01H
DELAY2: MOV  R6,#0FFH
DINZ R6,$
DINZ R7,DELAY2
RET
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.« sk ke ok ok ok sk o ok ke ok ok ok ok ok ok ok ok ok sk ok ok ok ok ke sk ok ok ok ok ok ok ok ok 3k ok ok ok ok ok ek ok okok ok ok ok kR ok ok ok
’

;RECEIVE DATA FROM COM

s sk 3k sk ok ok ok oK oK 3k sk ok ke s ok ok 3k ok ok ok ok ok oK ok ok ok ok ok ok 3k 3k 3k ke sk ok Sk e ok ok ok ok o ok ok ok ok ok ok ok ok
s

RECV: JNB RIS ;RECEIVE BRM FROM COM
MOV A,SBUF
MOV PlLA
MOV RS5A
SHOW: MOV DPTR#PORTB
MOV AR5

MOVX @DPTR,A
CLR RI
RET

.« 3 e ok ok ok ok ok ok ok ok ok ok ok ok ok o ok 3k Sk Sk ke ke ke o ok ok ok ok koK ok ok k3 ok o o 3 e o o ok ok ok ok ok oK R Rk
»

;SEND DATA TO COM BY DELAY

.« o s ok ok o 3k ok ok ke o o ok ok ok ok sk ok ok o ok ok e e ke o o ok ok ok ok O kKOO ke Ik kR sk ok ok Rk ok ok ok R kR
3 :

DATA: MOV ~ DPTR#PORT B ‘RECEIVE DATA FROM ADC/0804
MOVX -~ A,@DPTR

o 3k sk ke s o ok ok ok ok ok ok ok ok ok ke ok Kok 3k ok ok ok ke sk ok ok ok ok e ok o ok ok ko 3 ok a3 ok e sk ok sk ok ok ek ok ok ok
5

HTOA: MOV R4,A :CHANGE DATA TO ASCH CODE
SWAP A
LCALL HTOAS
MOV RI1LA ;FIRST BYTE
MOV AR4
LCALL HTOAS
MOV R2A :SECOND BYTE
SERREREE R R Rk
SEND: MOV ARI :SEND DATA FROM 0804 TO COM
CLR TI
MOV SBUF,A



JNB TL$

CIR - T1

MOV AR2
MOV SBUF,A
JNB TLS

RET

« sk ok ok ok ok ok ok ok ok 3k ok ok ok 3 2 ok ok o ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok Sk ok dk e ok o ok ke sk sk ok ke ok ok
?

HTOAS:

ANL A#OFH
MOV ROA
MOV A #09H
CER -
SUBB A,RO
JC / /HTOASI
MOV  ARO
ORL .. A#30H
RET

HTOASI: MOV ARO

END

CLR €

SUBB -A#09H
ORL A, #40H
RET

; CHANGE DATA TO ASCII
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Tusupsuaun 2
;******“*"*******************t*#*****‘****“***********i**
: BRM SIGNAL CREATION( BINARY RATE MULTIPIER )
. WINYU SAWAENGSINKASIKIT
- KMITL
;.t't*************‘*‘******t*#********‘***‘.*t**t****'******
ORG  0000H
LCALL DELAY
LIMP START
;“‘***#****#*************‘*"********t*‘***t******‘
START: MOV APl
MOV~ R2,A

« 3 e 3k ok ok ok o ok ok 3k ok ok o ok ok ok ok ok ok ok ke ok ek ek R R Rk ok Rk kb k kR Rk Rk ok R Rk ko ok ok
’

:BINARY RATE
;*t***#tt*t!******l#**li#ttt*ﬁ*******‘**t‘lt*#*#*l**
BRM: MOV. -AR2
MOV~ RO#OFFH
MOV - RLA
MOV DPTR#TABLE
LOOP: CLR A
MOVC  A@A+DPTR
ANL ARID
INC DPTR
INZ ONE
ZERO: CLR P3.7
LCALL DELAY
DINZ RO,LOOP
LIMP START
ONE: SETB P3.7
LCALL DELAY
DINZ RO,LOOP
LIMP START



ok ok ok ok ok ok ok sk ok ok ok ok ok ok ok ok ok 3k ok ke ok sk ok ok ok ok ok ok ok ok ok ok sk ok ok ok ok ok ke ok ok ook sk ok sk ko ok sk ok
3

DELAY: MOV R6.#02H

DELAY1: MOV  R7,#60H
DINZ R7$
DINZ R6,DELAYI
RET

SRR KRR R R AR AR AR AR RRE

TABLE:
DB 80H,40H,80H,20H,80H 40H,80H,10H
DB 80H,40H,80H,20H,80H,40H,80H,08H
DB 80H,40H,80H,20H,80H,40H,80H,10H
DB 80H,40H,80H,20H,80H,40H,80H,04H
DB 80H,40H,80H,20H,80H ,40H,80H,10H
DB 80H,40H,80H,20H,80H,40H,80H,08H
DB 80H,40H,80H,20H,80H,40H,80H,10H
DB 80H,40H,80H,20H,80H.40H,80H,02H
DB 80H,40H,80H,20H,80H ,40H,80H,10H
DB 80H,40H,80H,20H,80H,40H,80H,08H
DB 80H,40H,80H,20H,80H,40H 80H,10H
DB 80H,40H,80H,20H,80H,40H ,80H,04H
DB 80H,40H,80H,20H,80H 40H,80H,10H
DB 80H,40H,80H,20H,80H,40H,80H,08H
DB 80H,40H,80H,20H,80H ,40H,80H,10H
DB 80H,40H,80H,20H,80H,40H,80H,01H
DB 80H,40H,80H,20H,80H,40H,80H,10H
DB 80H,40H,80H,20H,80H,40H ,80H ,08H
DB 80H.40H.80H.20H 80H,40H,80H,10H
DB 80H.40H,80H,20H,80H,40H,80H,04H
DB 80H.40H,80H,20H,80H,40H,80H,10H
DB 80H,40H,80H,20H,80H,40H,80H,08H
DB 80H,40H,80H,20H,80H,40H,80H,10H
DB 80H,40H,80H,20H,80H,40H,80H,02H
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DB 80H,40H,80H,20H,80H,40H,80H,10H
DB 80H,40H,80H,20H ,80H ,40H ,80H,08H
DB 80H,40H,80H,20H,80H,40H,80H,10H
DB 80H,40H,80H,20H,80H,40H,80H,04H
DB 80H,40H,80H,20H,80H,40H,80H,10H
DB 80H,40H,80H,20H,80H ,40H,80H,08H
DB 80H,40H,80H,20H,80H,40H,80H,10H
DB 80H,40H,80H,20H,80H ,40H,80H

END
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Tysunsuaun 3

3k 3k 2k ok 2k ok ok ok ok % ok ok 2k ok Sk sk sk ok 3K 3k ok ok ok ok ok ok sk ok 3k ok ok ok ok ok ok ok ok ok ak ok ok 3k ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok K K
’

; 4 QUADRANT CONTROL BY REGENERATIVE BREAK )
; WINYU SAWAENGSINKASIKIT
; KMITL
SRERAR AR RA AR AR R R KRR AR AR
Public KP As Single
Public KI As Single
Public PO As Single
Public DT As Single
Public DE As Single
Public DV As Single
Public DSP As Single
Public SUM As Single
Public PI As Single
Public START As Single
Public SPEED As Integer
Public OLDSPEED As Integer
Public DIFFSPEED As Integer
Public INC As Integer
Public DEC As Integer
Public RANGE As Integer
Public Dmax As Integer
‘Public Dmin As Integer
Public N As Integer
Public BACK As Integer
Public Diff As Integer
Public BRM As Integer
Public ERROR As Integer
Public NUMBER As Integer



Public SEND As Integer
Public OVER As Integer
Public QUAD As Integer
Public DELAY As Integer
Public FORWARD As Integer
Public REVERSE As Integer
Public RELAY As Integer
Public ZERO As Integer
Public CONDITION As Integer
Public CODE As String
Public INDATA As String
Public DATA As String
Public NOTE As String

Private Sub Command5 Click()

Form4.Enabled = False
Form4.Hide
Form1.Show
Form1.Enabled = True

End Sub

Private Sub Form_Loéd()
FORWARD =3
REVERSE = 140
RELAY =0
ZERO =0

End Sub

Public Sub Command]1_Click()
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Command4.Enabled = True

Command3.Enabled = True '‘START BOTTOM
Command2.Enabled = True

Command].Enabled = False

Command5.Enabled = False

Labell1.Enabled = True

Labell2.Enabled = True

Labell3.Enabled = True

Label14.Enabled = True

Labell5.Enabled = True

SPEED.=0
DSP=0
SUM=0

PI=0
OLDSPEED =0
QUAD =0
BRM =0

MSComm?2.PortOpen = True

MSComm2.Output = Chr$(QUAD)

MSComm?2.PortOpen = False

MSComml.PortOpen = True

End Sub

Public Sub Command2_Click()

SPEED =0 ‘STOP BUTTOM



DSP=0
SUM =0
PI=0
BRM =0
BACK =0
QUAD =0

MSComm1.Output = Chr$(BRM)
MSComm].PortOpen = False
CODE = Hex$(BRM)

Debug.Print "CODE BRM =" & CODE

DEBAY =5
Do Until DELAY =0
DELAY = DELAY -1

Loop

MSComm2.PortOpen = True
MSComm2.Qutput = Chr$(QUAD)
MSComm?2.PortOpen = False
Commandl.Enabled = True
Command2.Enabled = False
Command3.Enabled = False
Command4.Enabled = False
Command5.Enabled = True
Timerl.Enabled = False
Timer2.Enabled = False
Timer3.Enabled = False
Labell1.Enabled = False
Label12.Enabled = False

103



104

Labell3.Enabled = False
Label14.Enabled = False
Labell5.Enabled = False

Labell1.Caption =0

Label12.Caption = 0

Labell3.Caption = BRM

Label14.Caption =0

Labell5.Caption =0
End Sub

Public Sub Command3_Click() 'FORWARD CONTROL BOTTOM
"% %% % % %% %0 %o %0 % %0 %o %0 %0 %0 %0 %0%0 % %% %0 %6 Yo% 0% %6 % %0 %6 %% %6 % % % %6 % % %o

NOTE ="INPUT DATA"
If Textl.Text ="" Then
NOTE=NOTE & " ,SPEED"
End If

If Text2.Text ="" Then
NOTE = NOTE & " ,Dmax™"
End If

If Text3.Text = "" Then
NOTE = NOTE & " ,.Dmin "
End If

If Text4.Text ="" Then
NOTE=NOTE & " KP"
End If
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If Text5.Text ="" Then
NOTE=NOTE & " KI"
End If

If Text6.Text = "" Then
NOTE=NOTE & " ,PO"
End If

If Textl.Text=""Or Text2.Text="" Or _
Text3.Text = "" Or Text4.Text = "" Or -
TextS.Text = "" Or Text6.Text ="" Then
MsgBox NOTE, vbOKOnly, " Data Constant "

End If

If Textl. Text <>"" And Text2.Text <> "" And _
Text3.Text<>"" And Text4.Text<>"" And _
Text5.Text <> "" And Text6.Text <> "" Then
%% % %% % % % %0 %% % %0 % % % % %0 %0 %0 % %0 % % % % %0 %0 %% %% % %0 % % % %% %o Y% %o

FORWARD =3

'***tt***#**#*****‘**1********#***#***#*****t*

'ROTATE FORWARD

¥ 3k ok 3k 3k ok ok o sk 3 3k ok ok ok ok ok sk ok 3k ok ok ok ok ok ok ok ok sk ok ok ok ke ok ok ok ok ok ok ok ok ok ok sk k k-

If QUAD = FORWARD Or QUAD = 0 Then

QUAD= FORWARD
MSComm!.PortOpen = False

MSComm2.PortOpen = True
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MSComm?2.Output = Chr$(QUAD)
MSComm?2.PortOpen = False

MSComm1.PortOpen = True

' SPEED = Val(Textl.Text)
Dmax = Val(Text2.Text)
Dmin = Val(Text3.Text)
KP = Val(Text4.Text)

KI = Val(Text5.Text)
PO = Val(Text6.Text)

If Dmax = Dmin Then
MsgBox "Dmax equal Dmin", vbOKOnly, "Distance Speed Error"
End If
If Dmin > Dmax Then
MsgBox "Warning! Dmin more than Dmax", vbOKOnly, "Distance Speed Error"
End If
If Val(Text1.Text) > 2500 Then
MsgBox "Error Data Speed Which Yor want", vbOKOnly, "Speed Error"
End If

1

If Textl. Text <> "" And Text2.Text <> "" And _
Text3.Text <> "" And Text4.Text <>"" And _
Text5.Text <> "" And Text6.Text <> "" And _
SPEED <= 2500 And SPEED >= 0 And _

KP <> 0 And KI <> 0 And Dmax > Dmin Then

Timer2.Enabled = False
NUMBER =0

N=0
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If OLDSPEED = 0 Then
START = ((SPEED / 2500) * 255)
START = START * 0.3

SEND = (START *0.3)\ 1
BRM = SEND
MSComm]1.Output = Chr§(BRM)

SEND = (START * 0.4) \ 1
BRM = SEND
MSComm1.Output = Chr$(BRM)

SEND =(START *0.5)\ 1
BRM = SEND
MSComm1.Output = Chr§(BRM)

SEND = (START * 0.6)\ 1
BRM = SEND
MSComm1.Output = Chr$(BRM)

SEND = (START *0.7)\ 1
BRM = SEND
MSComm|.Output = Chr$(BRM)

SEND = (START *0.8)\ 1
BRM = SEND

MSComm]1.Output = Chr$(BRM)

SEND = (START *0.9)\ 1
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BRM = SEND
MSComm1.Output = Chr§(BRM)

End If

If OLDSPEED <> 0 Then

If SPEED > OLDSPEED Then

DIFFSPEED = SPEED - OLDSPEED
INC = DIFFSPEED \ 100
RANGE = (INC *0.2)\ |

BRM = BRM + (RANGE + 0.1)
If BRM > 255 Then
BRM = 255
End If
MSComm1.Output = Chr$(BRM)

BRM = BRM + (RANGE + 0.2)
If BRM > 255 Then
BRM = 255
End If
MSComml.Output = Chr$(BRM)

BRM = BRM + (RANGE + 0.3)
If BRM > 255 Then
BRM = 255
End If
MSComm]1.Output = Chr§(BRM)
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BRM = BRM + (RANGE + 0.4)
If BRM > 255 Then
BRM = 255
End If
MSComm1.Output = Chr$(BRM)

BRM = BRM + (RANGE + 0.5)
If BRM > 255 Then
BRM = 255
End If
MSComm1.Output = Chr$(BRM)

BRM = BRM + (RANGE + 0.6)
If BRM > 255 Then
BRM = 255
End If
MSComm1.Output = Chr$(BRM)

BRM = BRM + (RANGE + 0.7)
If BRM > 255 Then
BRM = 255
End If
MSComm]1.Output = Chr$(BRM)

BRM = BRM + (RANGE + 0.8)
If BRM > 255 Then
BRM = 255
End If
MSComm1.Output = Chr$(BRM)
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Elself SPEED < OLDSPEED And SPEED <> 0 Then

DIFFSPEED = OLDSPEED - SPEED
DEC = DIFFSPEED \ 100
RANGE =DEC\ 8

BRM =BRM -(RANGE * 0.2)
If BRM < 0 Then
BRM =0
End If
MSComm1.Output = Chr$(BRM)

BRM =BRM -(RANGE * 0.3)
If BRM < 0 Then

BRM =0
End If
MSComml.Output = Chr$(BRM)
BRM = BRM - (RANGE *0.4)
If BRM < 0 Then

BRM =0
End If
MSComm]1.Output = Chr$(BRM)

BRM = BRM - (RANGE * 0.5)
If BRM < 0 Then

BRM =0
End If



MSComm1.Output = Chr$(BRM)

BRM = BRM - (RANGE * 0.6)
If BRM < 0 Then
BRM =0
End If
MSComm]1.Output = Chr$(BRM)

BRM = BRM -(RANGE * 0.7)
1f BRM < 0 Then
BRM =0
End If
MSComm1.Output = Chr$(BRM)

BRM = BRM - (RANGE * 0.8)
If BRM < 0 Then
BRM =0
End If
MSComm1.Output = Chr$(BRM)

BRM = BRM - (RANGE * 0.9)
If BRM < 0 Then
BRM =0
End If
MSComm1.Output = Chr$(BRM)

Elself SPEED =0 Then

SUM=0
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BRM =0

MSComm]1.Output = Chr$(BRM)
End If
End If

OLDSPEED = SPEED
Timer2.Enabled = True
End If
End If

¥ 3k 3k 3 ok ke ke ok e ok 3 sk b 3 e ok ok ok ok ke ke ok 2k sk ke ok 3k ok ke ok ok ok e ok e ke ok Sk ok ke ok ok ok Ok

'CHANGE REVERSE TO FORWARD

ook sk ok ok dk ke ke ek ke ok ko ke sk Rk ok ke sk sk ke ko sk ko k bk ok kb ek k kok Rk ok

If QUAD <> FORWARD And QUAD <> 0 Then

Timer2.Enabled = False = 'CLOSE LOOP PAUSE

QUAD = FORWARD
Timerl.Enabled = True 'LOOP BREAK REVERSE

End If

"% %% %% % % %% %% % % % %0 % %0 % %0 %0 % %% % % % % % %0 % %0 % % % % % % % % % % % %

End If

End Sub

Private Sub Command4 Click()
"%%% %% %% %% %% %0 % %% % %0 % %0 % %% % % % % %0 % % % % % % % % % % % % % % % % % %

NOTE = "INPUT DATA"



If Textl. Text ="" Then
NOTE = NOTE & " ,SPEED "
End If

If Text2.Text = "" Then
NOTE = NOTE & " ,.Dmax "

End If

If Text3.Text=""Then
NOTE=NOTE & " ,Dmin "
End If

If Text4. Text = """ Then
NOTE=NOTE& " KP"
End If

If TextS.Text="" Then
NOTE = NOTE & KI"
End If

If Text6.Text = "" Then
NOTE =NOTE & " 'PO "
End If

If Text].Text="" Or Text2.Text=""0r _
Text3.Text = "" Or Text4.Text="" Or _
Text5.Text = "" Or Text6.Text = "" Then
MsgBox NOTE, vbOKOnly, " Data Constant "

End If
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If Textl. Text <> "" And Text2.Text <> "" And _
Text3.Text <> "" And Text4.Text <> "" And _

Text5.Text <>"" And Text6.Text < "" Then

"% % %0 %% %6%0 % %0 %0 %0 % %0 %0 %0 % %0 %0 %0 %0 % %o % %0 %0 %0 %0 % % %6 % % %0 % %6 % %0 % % % % %o
REVERSE = 140

"k ok 3 ok ok ok ok ok ok % 3k ok 3 33k ok 3k 3k 3k ok ok ok 3 ok %k 3k 3 ok ok ok o 3k ok ok k ok 3k 3 ok 3 %k ok ok ok ok

'ROTATE REVERSE

3k 3k ok e sk ok sk e ok ok ok sk ok ok sk ek ok ok ok sk ok Sk b ok sk ok ok ok s e s ok ok ok ok ok K ok ok

If QUAD = REVERSE Or QUAD =0 Then

QUAD = REVERSE
MSComm1.PortOpen = False
MSComm2.PortOpen = True
MSComm2.Output = Chr$(QUAD)
MSComm?2.PortOpen = False
MSComml.PortOpen = True

SPEED = Val(Text1.Text)
Dmax = Val(Text2.Text)
Dmin = Val(Text3.Text)
KP = Val(Text4.Text)

KI = Val(Text5.Text)

PO = Val(Text6.Text)

If Dmax = Dmin Then
MsgBox "Dmax equal Dmin", vbOKOnly, "Distance Speed Error"
End If
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If Dmin > Dmax Then
MsgBox "Warning! Dmin more than Dmax", vboOKOnly, "Distance Speed Error"
End If
If Val(Textl.Text) > 2500 Then
MsgBox "Error Data Speed Which Yor want", vbOKOnly, "Speed Error"
End If

[

If Textl.Text <> ""And Text2.Text <> "" And._
Text3.Text <> "" And Text4.Text <>"" And
Text5.Text < "" And Text6.Text <>"" And _
SPEED <= 2500 And SPEED >=0 And _

KP <> 0 And KI <> 0 And Dmax > Dmin Then

Timer2.Enabled = False
NUMBER =0
N=0

If OLDSPEED = 0 Then
START = ((SPEED /2500) * 255)
START =START *0.3

SEND = (START * 0.3)\ 1
BRM = SEND
MSComm1.Output = ChrS(BRM)

SEND = (START * 0.4)\ 1
BRM = SEND

MSComm1.Output = Chr$(BRM)

SEND = (START *0.5)\ 1
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BRM = SEND
MSComm1.Output = Chr$(BRM)

SEND = (START * 0.6)\ 1
BRM = SEND
MSComm1.0Qutput = Chr$(BRM)

SEND = (START *0.7)\ 1
BRM = SEND
MSComm1.Output = Chr$(BRM)

SEND = (START * 0.8)\ 1
BRM = SEND
MSComm1.Output = Chr$(BRM)

SEND =(START *0.9)\'1
BRM = SEND

MSComin1.Output = Chr$(BRM)

End If

If OLDSPEED <> 0 Then

L}

If SPEED > OLDSPEED Then

DIFFSPEED = SPEED - OLDSPEED
INC = DIFFSPEED \ 100
RANGE = (INC*0.2)\1

BRM = BRM + (RANGE + 0.1)



117

If BRM > 255 Then
BRM = 255
End If
MSComm1.Output = Chr$(BRM)

BRM = BRM + (RANGE + 0.2)
If BRM > 255 Then
BRM = 255
End If
MSComm .Output = Chr$(BRM)

BRM = BRM + (RANGE + 0.3)
If BRM > 255 Then
BRM = 255
End If
MSComm1.Output = Chr$(BRM)

BRM = BRM + (RANGE + 0.4)

If BRM >255 Then '
BRM =255

End If

MSComm1.Output = Chr$(BRM)

BRM = BRM + (RANGE + 0.5)
If BRM > 255 Then
BRM = 255
End If
MSComm1.Output = Chr$(BRM)

BRM = BRM + (RANGE + 0.6)
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If BRM > 255 Then
BRM = 255
End If
MSComm1.Output = Chr$(BRM)

BRM = BRM + (RANGE + 0.7)
If BRM > 255 Then
BRM = 255
End If
MSComm!.Output = Chr$(BRM)

BRM = BRM + (RANGE + 0.8)
If BRM > 255 Then
BRM = 255
End If
MSComm1.Output = Chr$(BRM)

Elself SPEED < OLDSPEED And SPEED <> 0 Then

DIFFSPEED = OLDSPEED - SPEED
DEC = DIFFSPEED \ 100
RANGE = DEC \ 8

BRM = BRM - (RANGE * 0.2)
If BRM < 0 Then
BRM =0
End If
MSComm]1.Output = Chr$(BRM)
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BRM = BRM - (RANGE * 0.3)
If BRM < 0 Then
BRM =0
End If
MSComm1.Output = Chr$(BRM)

BRM = BRM - (RANGE * 0.4)
If BRM < 0 Then
BRM=0
End If
MSComm1.Output = Chr$(BRM)

BRM = BRM - (RANGE * 0.5)
If BRM < 0 Then
BRM =0
End If
MSComm1.Output = Chr$(BRM)

BRM = BRM - (RANGE * 0.6)
If BRM <0 Then
BRM =0
End If
MSComm1.Output = Chr$(BRM)

BRM = BRM - (RANGE * 0.7)
If BRM <0 Then
BRM =0
End If
MSComm1.Output = Chr$(BRM)
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BRM = BRM - (RANGE * 0.8)
If BRM < 0 Then
BRM =0
End If
MSComm]1.Output = Chr$(BRM)

BRM = BRM - (RANGE * (0.9)
If BRM < 0 Then
BRM =0
End If
MSComm1.Output = Chr$(BRM)

Elself SPEED = 0 Then

SUM=0
PI

Il
I
N @

DE
BRM =0

MSComm1.Output = Chr$(BRM)
End If
End If

OLDSPEED = SPEED
Timer2.Enabled = True
End If

End If

¥ 3k 3k 3k 3k ok 3k 3k sk ok o 3 ok ok b 3 ok e e ke ok 3% ok ok ok ok ok sk sk ok ok ok o ok ok ok ok ok e ok oK ok ok ok
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‘CHANGE FORWARD TO REVERSE ROTATE

¥ 3k ok 3k 2k 2k 2k ok ok ok 3k %k ok ok ok ok 3k 3k ok 2k 3k 3 3 3k ok ok 3 3 o 3k e ok ok ok ok ok ok ok ok ok ok 3k ok ok ok ok

If QUAD <> REVERSE And QUAD <> 0 Then

Timer2.Enabled = False 'CLOSE LOOP PAUSE
QUAD = REVERSE
Timer3.Enabled = True 'LOOP BREAK FORWARD

End If

"% % % % %0 % %% % %% %0 %0 %0 % % %% % %6 %0 %0 % %% %0 %o %0 %6 %0 %6 %6 %6 % Y6 % %6 % %6 % % %o
End If
End Sub

Public Sub Timerl Timer()

CONDITION =136 = 'CHANGE REVERSE TO FORWARD
MSComml.PortOpen = False
MSComm?2.PortOpen = True
MSComm?2.0Output = Chr$(CONDITION)
MSComm?2.PortOpen = False

DELAY = 5§
Do Until DELAY =0
DELAY = DELAY -1

Loop

CONDITION = 130
MSComm?2.PortOpen = True
MSComm2.Output = Chr$(CONDITION)



MSComm?2.PortOpen = False
MSComm!.PortOpen = True

Do Until BACK <= 300

STOPREVERSE: BRM =0
MSComm1.Output = Chr$(BRM)

NUMBER =0
MSComm].InBufferCount = 0
Do
NUMBER =NUMBER + 1
Loop Until MSComm1.InBufferCount >= 2 Or NUMBER >= 200

If NUMBER >= 200 Then
GoTo STOPREVERSE
End If

INDATA = MSComm1.Input
DATA ="&H" + INDATA
DSP = Val(DATA)

BACK = (DSP * 2500) / 255

Loop
MSComm].PortOpen = False
CONDITION = 128

MSComm?2.PortOpen = True
MSComm2.Output = Chr$(CONDITION)
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MSComm?2.PortOpen = False

DELAY =3
Do Until DELAY =0
DELAY = DELAY -1

Loop

QUAD = FORWARD
MSComm2.PortOpen = True
MSComm2.Output = Chr$(QUAD)
MSComm?2.PortOpen = False

3 ok ke ok ok e Sk o ok 3k ok sk ok 3 3k ok ok ok s ok ke o Sk ok sk ok ok sk ok ok ok ok ke ok ol ok ke sk ok ok ok o ok ok

'START FORWARD RUNNING

ok o ok sk ok ok o ok 3k ok ok ok 3k ok ok o Sk ok e ok e ok ok 3k 3k ak Sk 3k 3k e ko ok 3k o ok ok ok ok Ok ok ok ke ok ok ke ok ok

MSComm1.PortOpen = True

SUM =0

BRM =0
OLDSPEED =0

NOTE = "INPUT DATA"
If Textl.Text ="" Then

NOTE = NOTE & " SPEED *
End If

If Text2.Text ="" Then
NOTE = NOTE & " ,.Dmax "

123



End If

If Text3.Text ="" Then
NOTE = NOTE & " ,.Dmin "
End If

If Text4.Text = "" Then
NOTE =NOTE & " ,KP."
End If

If Text5.Text =""Then
NOTE =NOTE & " KI "
End If

If Text6.Text = "" Then
NOTE=NOTE & " PO "
End If

If Textl.Text ="* Og Text2il'ext="" Or
Text3.Text = "" Or Textd.Text=""Or

Text5.Text ="" Or Text6.Text ="" Then

MsgBox NOTE, vbOKOnly, " DATA CONSTANT "

End If

SPEED = Val(Text1.Text)
Dmax = Val(Text2.Text) -
Dmin = Val(Text3.Text)
KP = Val(Text4.Text)
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KI = Val(Text5.Text)
PO = Val(Text6.Text)

If Dmax = Dmin Then :
MsgBox "Dmax equal Dmin", vbOKOnly, "Distance Speed Error"
End If
If Dmin > Dmax Then
MsgBox "Warmning! Dmin more than Dmax", vbOKOnly, "Distance Speed Error"
End If
If Val(Textl.Text) > 2500 Then
MsgBox "Error Data Speed Which Yor want", vboOKOnly, "Speed Error"
End If

If Text]l.Text <> "" And Text2.Text<>"" And _
.Text3.Text <> "" And Text4.Text <>"" And _
Text5.Text <= ™" And Dmax > Dmin And
SPEED <= 2500 And SPEED >= 0 And'
KP <> 0 And KI <> 0 And Text6.Text <> "" Then

- START = ((SPEED / 2500) * 255)
START = START *0.3

SEND = (START *0.3)\ 1
BRM = SEND

MSComm1.Output = Chr$(BRM)

SEND = (START *0.4)\ 1
BRM = SEND
MSComml.Output = Chr$(BRM)



SEND = (START *0.5)\ 1
BRM = SEND
MSComm1.Output = Chr$(BRM)

SEND = (START *0.6)\ 1

BRM = SEND
MSComm!.Output = Chr$(BRM)

SEND = (START *0.7)\'1
BRM = SEND
MSComml.Output = Chr§(BRM)

SEND = (START * 0.8)\ 1
BRM = SEND
MSComm]1.Output = Chr$(BRM)

SEND= (START *0.9)\ 1
BRM = SEND
MSComm1.Qutput = Chr$(BRM)

End If

Timer2.Enabled = True

Timerl.Enabled = False

End Sub

Private Sub Timer3 Timer()

CONDITION =2

MSComm1.PortOpen = False

MSComm?2.PortOpen = True

'CHANGE FORWARD TO REVERSE
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MSComm2.Output = Chr$(CONDITION)
MSComm2.PortOpen = False

DELAY =3
Do Until DELAY =0
DELAY =DELAY -1

Loop

CONDITION = 8
MSComm2.PortOpen = True
MSComm2.Output = Chr§(CONDITION)
MSComm2.PortOpen = False

MSComm].PortOpen = True

Do Until BACK <= 300

STOPFORWARD: BRM=0
MSComm.Output = Chr$(BRM)

NUMBER =0
MSComml.InBufferCount =0
Do
NUMBER = NUMBER + 1
Loop Until MSComm]1.InBufferCount >= 2 Or NUMBER >= 200

If NUMBER >= 200 Then
GoTo STOPFORWARD

End If

INDATA = MSComm1.Input
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DATA ="&H" + INDATA
DSP = Val(DATA)
BACK = (DSP * 2500) / 255

Loop
MSComm]1.PortOpen = False

CONDITION =0
MSComm2.PortOpen = True
MSComm?2.Output = Chr$(CONDITION)
MSComm2.PortOpen = False

DELAY 75
Do Until DELAY =0
DELAY =DELAY - 1

Loop

QUAD = REVERSE
MSComm?2.PortOpen = True
MSComm2.Output = Chr$(QUAD)

MSComm?2.PortOpen = False

"3k ok 3 ok ok s ok ok 3k ok ok 3k ok ok ok ok ok K 3k ok ok ok ok ok 3k ok ok s ok ok ok sk Sk 3k ok 3k ok ok ok ok ok 3k ok oK 3K ok 3k

'START REVERSE RUNNING

13k s ok sk ok ok s ok ok ok ok 3k ok ok ok ok ok ke 3k sk ok ke 3k ok ok ok ok ok ok ok sk ok sk ok ok e ke ok ok ok ke ok ok ok ok ok ok ok

MSComml.PortOpen = True

SUM=0
DE=0
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Pl=0
BRM =0
OLDSPEED =0

NOTE = "INPUT DATA"
If Textl.Text ="" Then

NOTE = NOTE & " ,SPEED "
End If

If Text2.Text = "" Then
NOTE = NOTE & " ,.Dmax "
End If

If Text3.Text = "" Then
NOTE = NOTE & " ,Dmin "
End If

If Textd. Text ="" Then
NOTE =NOTE& " KP*
End If

If Text5.Text = "" Then
NOTE=NOTE & " KI"
End If

If Text6.Text = "" Then
NOTE = NOTE & " PO "
End If
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If Textl.Text = "" Or Text2.Text="" Or _
Text3.Text = "" Or Text4.Text="" Or _

Text5.Text ="" Or Text6.Text = "" Then

MsgBox NOTE, vbOKOnly, " DATA CONSTANT "
End If

SPEED = Val(Textl.Text)
Dmax = Val(Text2.Text)
Dmin = Val(Text3.Text)
KP = Val(Text4.Text)

KI = Val(Text5.Text)

PO = Val(Text6.Text)

If Dmax = Dmin Then
MsgBox "Dmax equal Dmin", voOKOnly, "Distance Speed Error"
End If
If Dmin > Dmax Then
MsgBox "Warning! Dmin more than Dmax", vbOK Only, "Distance Speed Error"
End If
If Val(Textl.Text) > 2500 Then
MsgBox "Error Data Speed Which Yor want", vbOKOnly, "Speed Error"

End If

If Textl.Text <> "" And Text2.Text <> "" And _
Text3.Text <> "" And Text4.Text <> "" And _
Text5.Text <> "" And Dmax > Dmin And _
SPEED <= 2500 And SPEED >=0 And _

KP <> 0 And KI <> 0 And Text6.Text <> "" Then



START = ((SPEED / 2500) * 255)
START = START * 0.3

SEND = (START *0.3)\ 1
BRM = SEND
MSComm1.Output = Chr$(BRM)

SEND = (START *0.4)\'1
BRM = SEND
MSComm1.Output = Chr$(BRM)

SEND =(START *0.5)\ 1
BRM = SEND
MSComm].Output = Chr$(BRM)

SEND = (START *0.6)\ 1
BRM = SEND
MSComm1.Output = Chr§(BRM)

SEND = (START *0.7)\ 1
BRM = SEND
MSComm1.Output = Chr$(BRM)

SEND = (START *0.8)\ 1
BRM = SEND
MSComm1.Output = Chr$(BRM)

SEND = (START *0.9)\ 1
BRM = SEND
MSComm1.Output = Chr$(BRM)
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End If
Timer2.Enabled = True
Timer3.Enabled = False

End Sub

Private Sub Timer2 Timer()

Yo e —

'‘SEND BRM GO TO MCS-51

ERROR: If N >=10 Then
BRM = OVER
End If

MSComm1:Qutput = Chr$(BRM)

NUMBER =0
Labell3.Caption = BRM
CODE = Hex$(BRM)

Debug.Print "CODE BRM =" & CODE

'‘RECEIVE DATA

MSComm.InBufferCount = 0

Do

NUMBER = NUMBER + 1

Loop Until MSComm1.InBufferCount >= 2 Of NUMBER >= 300

If NUMBER >= 300 Then
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GoTo ERROR
End If

INDATA = MSComm].Input’
DATA ="&h" + INDATA
DSP = Val(DATA)

Labell1.Caption = DSP

BACK = (DSP * 2500) / 255
Label12.Caption = BACK

If SPEED >= 2480 Then
If DSP'= 255 Then
N=N+1
End If
End If

If N > 100 Then
N=15
End If

' ———— T—

'CALCULATE PI

If Dmax > Dmin And Dmax <> Dmin And _
SPEED <= 2500 And SPEED >=0 And _
KP <> 0 And KI <> 0 Then

Diff = Dmax - Dmin
DV = (DSP * 2500) / 255
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DE = (SPEED - DV)/ Diff
PO=0
SUM = SUM + DE

Labell4.Caption = SUM
PI = (KP * DE) + (KP * KI * SUM) + PO

If DIFFSPEED > 1200 Then
If P <0 Then
SUM =0
DE =0
PI=0
End If
End If

Labell5.Caption = PI

End If

¥k ok ok ok ok ok ok ok ok ke ok ok ok ok ok ok ek ok 3k ok ok 3 sk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok e ok ke ok ok ok

If (PI >=0 And PI <= 255) Then
BRM =PI\1
End If

If (PI > 255) Then
BRM = 255

End If

If (PI < 0) Then
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BRM =0
End If

¥k o ke sk ok e ok e Sk 3 3 e 3k ok ke ok sk ok ok ok ok o ok ok e sk ke sk ok ke ok ok o ok ok ok ok ok ke sk ok ok o ok ok ok

If N =5 Then
OVER = BRM
End If
End Sub

Public Sub HSerolll _Change()
Textl.Text = Format(HScrolll.Value, "####")
End Sub

Public Sub Textl Change()
If Val(Text1.Text) > 2500 Then
MsgBox "Error Data Speed Which You Want", vbOKOnly, "Speed Error"
Else
HScrolll.Value = Val(Text1.Text)
End If
End Sub



136
wa 3 A
Uz Tngiaey

iy uandundne dadoduil 23 wwwu 2515 Adamdanganwa duSams
Anudmnssumanstugia - awninasans sy Wi NNUMIINOTBIBITUe NG
Umsdnw 2538 Tepiiuidluornsddsehrmvinimnssy i augimnssumeans

UNTINURUNY U UNA





