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ABSTRACT

This thesis presents the design and constructs the Physical Therapy Equipment for
Lower Body Paralysis Child. It has a Sitting to Standing Frame and Custom huilt frame to
fit the child. The stretchy straps are supplied for support on the torso. The leg blocks straps
are of real soft. The feet exercise part also include for the child to exercise his or her feet to
stretch them by moving them from up and down. This equipment also include the leg
swing and ancther leg exercise bicycle. The microcontroller has been used as the control
unit. As the results of the operating experiments, the effectiveness of the Physical Therapy

Equipment for Lower Body Paralysis Child was confirmed.
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MO'I‘OROI.A Qrder thls document
SEMICONDUCTOR TECHNICAL DATA by BD135/D

BD135

i i BD137
Plastic Medium Power Silicon
NPN Transistor BD139

.. . designed for use as audio arnplifiers and drivers utilizing complementary or quasi

complementary circuits. 1.5 AMPERE
¢ DC Current Gain — hpg = 40 (Min) @ Ic = 0.15 Ade POWER TRANSISTORS
« BD 135, 137, 139 are complementary with BD 136, 138, 140 NPN SILICON
45, 60, B0 VOLTS
10 WATTS

CASE 7708
TO-225AA TYPE

MAXIMUM RATINGS

Rating Symbol Type Value Unit
Collector—Emitter Voltage VCEO BD 135 45 Vde
BD 137 &0
BD 138 a0
Collector—Base Voltage Vepo BD 135 45 Vdc
BD 137 60
BD 128 100
Emitter—Base Valtage VEBO 5 Ve
Collector Current Ic 1.5 Adc
Base Current g 0.5 Adc
Total Device Dissipation @ Ta = 256°C Pp 1.25 Watts
Derate above 25°C 10 mwWi/eC
Total Device Dissipation @ Tg = 25°C PD 125 Watt
Derate above 25°C 100 mw/eC
Operating and Storage Junction TJ. Tstg -5510 +150 *C
Temperature Range
THERMAL CHARACTERISTICS
Characleristic Symbol Max Unit
Thermal Resistance. Junction to Case ac 1¢ ‘Cw
Thermal Resistance, Juncticn fo Ambient : 17 100 “Cw

REVW Y

(M) moToroLA

© Motorda Inc. 1985
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BD133 BD137 80139
ELECTRICAL CHARACTERISTICS (T = 25°C unless ctherwise noted)
Characterlstic Symbol Type Min Max unit

Collector—-Emitter Sustaining \oltage™ BVCEO® Vdc
(lc=0.03 Ade, Ig =0) BD 135 45 —_

BD 137 60 —
BD 129 80 -—

Coliector Cutofl Current IcBO whde
(Vg = 30 Vdc, [ =0) — 01
(Vep =30 Vde, Ig = 0, Tg = 125°C) — 10

Emiter Cutoff Current IEBO — 10 uAde
(VRE = 5.0 Vde. I = 0}

DC Current Gain heg* -
{lc =0.005 A, VoE =2 V) 25 —
(lc=015AVCE=2V) 40 250
{lo=05AVcE=2V) 25 —_

Coliector—Emiter Saturation Voltage*® VeE(sah” - 05 Vde
(Ic = 0.5 Adc, Ig = 0.05 Adc)

Base-Emitter On Voltage* VBE(on)" — i Vdc
(lc = 0.5 Adc, Viog = 2.0 Vde)

*Pulse Tast: Pulse Width § 300 ps, Duty Cycle = 2.0%,.
100 =
T i1
. o0 Iu ’i R
o - Ams
ER! Sms SIS 05 ey <‘
= 10— o
E gs=T015¢ fc X
o NS
5 N Y
o YN
= =
3 05 ‘ =
G BD135 = -
= 0.02 BD137
BO139 —
0.0t re—
1 2 5 10 20 0 8

V¢ E. COLLECTOR-EMITTER YOLTAGE (VOLTS)

Figure 1. Active—Region Safe Operating Area

Motorala Bipolar Power Transistor Device Data
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BD133 BD137 BD139

PACKAGE DIMENSIONS
NDTES:
§ T c 1 DIMENSIOHING AHD TOLERANCING PER AHS
Y145, 1982,
M§ 2 CONTRCLUNG DIMENSION INCH
CHEN MLLINETERS
] WAX | M | BAL
1 & 1045 [ 043 | to80 | 104
B 025 | 0X5] 750 ] 7
€l o0 |ows| 242] 206!
D | 00% | poE | 051 066
Flots (x| 2@ 33 .
6| 0D94BSC 2 WESC
Hlooso [oops| 191, 24t
JToms To0s | 0x} 0@ |
W] 0575 [ 08ss | 148 | 158
J '] 59 1YF STI¥P
Q014 [QMSB )] 1M | 40
—» G — = R R QM [Qpss| 15| 1%
i s | 0o (o0 | oed [ om |
SI$|“~25(°-°1°]@|A®|B®] v ons o | e | am
—alla— DapL vioee ! — ] 1R -
STYLE
la}io.zs(o.ow)@]n ®|B®| MN1 EMITIER
2. COLLECTOR
3. BASE

CASE 77-08
TO-225AA TYPE
ISSUEV

Matarola Bipolar Power Transistor Device Data 3
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SHARP PC123/PC123F

European Safety Standard
PC1 23/ PC1 23F Approved Type Long Creepage
% DIN-VDECS84 approved type (PC123Y/PC123FY) is also Distance Photocoupler

available as an option.

B Features M Cutline Dimensions (Uit : mmw)
1. Conform to European Safetty Standard

T PC123
2. Internal isolation distance:0Amm or more Anode mark
3. High collecior-emitter voltage (Vceo:70V) T Infemal connection
4. Long creepage distance type i 3&:\ \ diagram
5. Recagnized by UL (No. E64380) T °@L o o mee ® @
Appraved by YDE (DIN- VDES3601) | poiza [ | % } E
Approved by BSI @[ | srare Lot « @ @
(BS415 No. 7087, BSTOU2 No. 7409) R @ Anode
Approved by SEMCO (No. 9216212) b4 Caithode
o

Approved by DEMCO (No. 108954) g Eg‘:ixlfm
Approved by EI (No. 155030)

Recognized by CSA (No. CA95323)
7.60%2 45425

H Model Line-up

Madel No. | *Creepage distance | *Clearance distance 2|
wy
PC123 6. 4mm or mome 6.4mm or more 4 o
PC123F Smm or more 8mm or more w

3.0%5

*Between inp and output

-
%

B Applications 8
1. Power supplies 6:0101%
2. OA equipment PC123F
B Absolute Maximum Ratings (T,=25°C) - Ancde mark 4 Intemal connection
Parameler Symbol | Rating | Unit W 4 degram
Forwand cument I 50 mA cJ _& | b\l_".:_".c:: D o @
B *! Peak forward current | Ipw 1 A PC123 } [:::
| Reverse valtage Ve 6 \4 || wensee 113 @ @®
Power dissipation P 70 mW % o eSL ® Anode
Collsctor-emitier voltage | Vero 70 \Y - 85 o @ Cathoda
B | Emitter-colledor veltage | Vaco 6 Y @ Enitter
E Collector current Ic 50 mA @ Collectr
Collector power dissipation Pe 150 mW
Total power dissipation P 200 nW
*? Isplation voltage Vico tarasy 5 (3%
Operating temperature T | -30t+100| °C
Storage ternperature Tag |=55t0+125| °C
*? Soldering temperature T 260 *C

=1 Pulse width$3100ps, Duty ratic:0.001
32 40to 60%RHE, AC for 1 minumte
*3Fer liE

Notice  In the absenoe of confrmalion by devics apecification sheels, SHARP takes o responsiblity lor any defects thal may occur in equipment Lsing any SHARP
devices shown in catalogs, dala backs, ele Contact SHARP 0 order 10 obtain the latest device spet icalion sheets belors Lsing any SHARP device
Inlenet  Internet addreas lor Electranc € omponants Group hilp:#sharp-word com/ecy
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PC123/PC123F

B Electro-optical Characteristics (T,=25°C)
Parameter Symbol Conditions MIM. TYP. MAX. Unit
., | Forward voltage Ve Ir=20mA - 12 14 \'%
E« Reverme cument In V=4V - - 10 HA
Terminal capacitance Ci V=0, f=1kHz. - 30 250 oF
= Collector dark curment Iero Vee=50V, 1=0 - - 100 nA
£ | Colbaa-emitter breakdown voktage | BVzeo 1=0.1mA, [=0 70 - - v
© [ Buitter-cobiector breakdawn voltage § B Veeo Te=10uA, [=0 6 - - \'%
@ | Collector current Ig I=5mA, Vce=5V 2.5 - 20 mA
ki Collettor-emitter eaturation vollage | VYoE s I=20mA, l=1mA — 0.1 02 \4
g Isolation resistance. Riso DC300V, 40 10 60%RH 5x10'° g1 - £
g Floating capacitance Cy V=0, f=IMHz. - 0.6 10 pF
% Cut-off frequency fe Vee=5V, Ie=2mA, Ry=100{}, -3dB - 80 - kHz
£ | Response time :’;l‘:r"n’: : V=2V, 1;=2mA, Ry=1000 - 13 i
#l Rank Table (Ie=5mA, Ve=5Y, T,=25°C)
Model No. Rank mark | Ic(mA)
PC123/PCA23Y  PCIZ3F / PC12JFY A.B, 8 or nomark| 2510 20.0
PC123A {PC123Y1 { PC123F1 / PCT23FY1 A 25175
PC1Z3B / PC123Y2 { PC123F2 {PC123FY2 B 5.0t012.5
PC123C PC123YS/PCI12FS /PCIZFYS ! nomark  (10.0t0200
PC1238 /PC123YS / PC120FS | PC123FYS S 5.0t010.0
Fig.1 Forward Current vs. Ambient Fig.2 Diode Power Dissipation vs. Ambient
Temperature Temperature
&
L] < 100
. \ i,
: \ g
g 30 \ 2 w0 AN
e N
[ Lo \\
10 I
0 ¢
30 0] 2B 50 75 100 125 ~30 0 25 50 75 100
Ambient terperature T, (*C) Ambient temperature T, ("0)
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PC123/PC123F

Fig.3 Collector Power Dissipation vs.

Ambient Temperature
200

ﬂ, AN

N

Collector power dissipadon P (mW)

-3 1] 25 50 75 10 115
Ambient temperature T, (*C)

Fig.5 Peak Forward Current vs. Duty Ratio

Pulse widths100ys
5000 T=15C
’.'i-; 2000
j 1000
g 500
I
200 =
B iy
.E 100
j 50
20
10
5 i :
sl s WP 5wtz 5 1
Duty ratio

Fig.7 Current Transter Ratio vs. Forward

Current
300

V=5V
T=BC
250

00

150

100

Caurrent nranafer rario CTR (%)

0.1 1 13 100
Forward current I (mA)

Fig.4 Power Dissipation vs. Ambient
Temperature

150

100

Power disaipaion Py (mW)

G 1"
307 0 2 5 73 100 I35

Ambient temperature T, (*C)

Fig.6 Forward Current vs. Forward Voltage

1000

500

200

100

Porward current I (mA}
=]

1] 035 1.0 1.5 20 2135 3.0

Forward voltage Vi (V)
Fig.8 Collector Current vs, Collector-emitter
Voltage
v T,=15°C
& H
L7 kS
g & [ ‘Pc(MAX.)
L}
¥ :: ".‘ )
: P
10 Lty
-
i 2 ,"J?;f@?. o -...
d 13 ~
i 1= 10mA ny
2 -2 ]
Yy {
6 H 1=5mA
o |

Colkctor-cmitier voliags Ves (V)




79

SHARP PC123/PC123F
Fig.9 Relative Current Transfer Ratio vs. Fig.10 Collector-emitler Saturation Voltage
Ambient Temperature vs. Ambient Temperature
130 Fpcyy . o6 T=20mA
VsV EE 014 I=twA
& B
5 oz
E 10 él 0.10
: B H
& \ £ 008
s ol
g % Er
g ¥ oo
i 0.02
q
a 0.00
-30 1] 25 50 735 100 =30 n 20 40 &0 80 100
Ammbient temperatre T, (*C) Ambient emperature T, 'C)
Fig.11 Collector Dark Current vs. Ambient Fig.12 Response Time vs. Load Resistance
Temperature
1w 1000
s | A N I MR SO S S ""Eiso"’ :i ﬁ‘" ‘: r:;i:
- 10_; f HH T05C
< 100 L L
8 5 e
B § T
E e ) .
E | :
5 . g
z 1 =4 &
b1 |
0.1 !
0.01 0.1 1 10 100
Ambient terpersture T, ('C) Load recistance (k1)
Fig.13 Frequency Response Fig.14 Collector-emitier Saturation Voltage
vs. Forward Current
5
T s s [T Te25°C
Le=2mA - 0 Te=05mA
0 n T=25°C i 45 ImA
' B 3mA
- 1 49 SmA —
g Nl NI _g \s F—ms
4 -5 -
s / B 30
H E 25 L
b 20 |
g g -
Re=1060) | 1k 100 q 1S
-15 L § o
as
-0 | 3 0
0.1 H 15 10G 1000 ¢ 2 4 6 & 10 2 M W 12X

Prequency (kHz) Forward current T {mA)
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TIP3055
- . NPN SILICON POWER TRANSISTOR
OURNS

& Designed for Complementary Use with the SOT-03 PACKAGE
TIP2955 Series (TOP VIEW)
90 W at 25°C Case Temperature B —— T—_u
g T—

& 15 A Continuous Collector Current

Customer-Specified Selections Avallable ¢ :: 2 O O

~la

E "

Pn 2 i8 in elacirical contact with the mounting base.
MOTRAAA

absofute maximum ratings at 25°C case temperature {unless otherwise noted)

RATING SYMBOL YALUE UNIT
| Colactor-basa vaitage (g = 0) Vepo B 100 v
Collector-smitter voltage {ig = 0} (saa Note 1) Veen 70 v
Emilter-base voltage Vego 7 v
Conlinuous collector current [ 15 A
Conlinuous basa cumment Iy 7 A
[ Gontintous device dissipation at {or below) 25°C caaa temperature [see Note 2) Pra I_ 90 W
Continuous device dissipation at (or below) 25°C ires air temperature (see Nate 3) Prot 35 w
Undamped inductive load energy {see Note 4) vl ? 625
Operating junction temperature range T -65 to +150 Ko
Storage temperature rangs Tsig -65 to +150 °C
Lead tempserature 3.2 mm from case for 10 seconds ] T 260 °C

NOTES: 1. This value applies when the base-emilter resistance Agg =100 Q.
2. Derata kinsary to 150°C case tamperatura at the rate of 0.72 WFC.
3. Dermle lineady to 150°C free air temperature at e rate of 28 mWi°C.
4. This rating is based on the capability of the transistor to operate sately in a circuit of: L = 20 mH, lgiony = 0.4 A, Rgg = 1001,
Veepmn =0, Ag=0.1Q Ve = fov

PRODUCT INFORMATION

DECEMBER 1970 - REVISED SEPTEMBER 2002
Specificetions are subject to change withaut notice.
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TIP3055
NPN SILICON POWER TRANSISTOR

electrical characteristics st 25°C case temperature

[ eanameten TEST CONDITIONS MIN | TYP | Max| UNT
i Lo S ST R I 2
tceR S:":?:’J:::m Vge = 70V Rgr =100 82 1| maA
lego f:r'::” cutof Vep = 30V Ig =0 07 | ma

leo S;::::wt-oﬁ Vea= TV le=0

fpe :::::::‘r:::a#t ::EE : : : :?: 1 ,;: {see Notes 5 and €) 2:
ch(san :: ;La::;r:ﬂ:t:gre :z: g;:: :g: 1 ;ﬁ (sea Mates 5 and 6)

Vg ?::;minar Voe= 4V lg= 4A {sea Notes 5 and 6}

hyg f::z:f::;::“;:: Vog= W0V oz 05A t=1KHz 15

el f::s:‘:i?: :L:::wr;i': Vog= 10V lo= G5A 1=1MHz 3

NOTES: 5. Thase paramaters must be measured using pulsa techniques, §, = 300 ps, duty cycle = 2%.
€. These pammmaters mudt be meaguned using vollage-sensing contacts, separats from the curnent carrying contacts.

thermal characteristics

PARAMETER MIN | TYP | max | uNIT
Ry Junclion to cass thermal resistance 139 [ “OW
Rals  Junction te frae air thermal resistance 37| CM

resistive-load-switching characteristics at 25°C case temperature

PARAMETER TEST CONDITIONS T Mml TYP | Max Luurr |
ton Tum-on time lc=6A laom =06 A lgeny =06 A L 1 0.6 k Hs
ot Turn-oft time VeEony =4V R =510 lp=20 s, dc<2% 1 us

1 Voltaga and eumrent valuas Shown are nominal; exact values vary slightly with transistor parameters.

PRODUCT INFORMATION

DECEMBER 1970 - REVISED SEPTEMBER 2002
Spacifications are subject to change without notice.
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TIP3055
B o NPN SILICON POWER TRANSISTOR
OURNS
TYPICAL CHARACTERISTICS
TYPICAL DC CURRENT GAIN
ve
COLLECTOR CURRENT
1000 TCSE37AD
Vmdv il T :
T, =25C {1
t, = 300 s, duty cycle < 2% || |
c [ L{LP |-
g
5
E LK
G 100 il ™ all
8. i \\I
£
[— i \
i !
i n
10
001 0. 1.0 10
1. - Collactor Cumrent - A
Figure 1.
A A

-
MAXIMUM SAFE OPERATING REGIONS

MAXIMUM FORWARD-BIAS

SAFE OPERATING AREA
100 puse 2ASEITAD
o HHE 1 300 s,
= ' du0.1m10%]
St ims, )
Wi dewtl=10%
< - L o t,= 10 ms,
§ ool —— 't | d=0.1w10%
£ NG = DC Operation ]
3 TN | 1 } +H
[
- 1 ! I
3
3
Q
_'01-0 i i s
jul LI I
__.Jr i
01
140 10 100 1000

Ve - Coliector-Emitter Voltage - V

Figure 2.

PRODUCT INFORMATION

DECEMBER 197¢ - REVISED SEPTEMEER 2002 a
Spadifications ara subject to change without nolice.
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TIP3055

NPN SILICON POWER TRANSISTOR
BOURNS®

THERMAL INFCRMATION

MAXIMUM POWER DISSIPATION

Ve
CASE TEMPERATURE
113637AR

100 } J

: AN

% BO ’ \\

& | 1
P N
x \

'g N

;E 20 N

N

0 13 50 75 100 126 160
T, - Cace Temparature - °C

Figure 3.

PRODUCT INFORMATYION

4 DECEMBER 1870 - REVISED SEPTEMBER 2002
Spadfications are subject to change without notica.



TIP3055
B o NPN SILICON POWER TRANSISTOR
OURNS

MECHANICAL DATA

50T-93

3-pin plastic flange-mount package
This single-in-ina package consists of a circuit meurted on a lead frame and encapsutated within a plastic
compound. The compound will withstand soldering temperature with no deformation, and circuit performance
characteristics will remain stable when operated in high humidily conditions. Leads require no additional
cleaning or procassing when used in soldered assembly,

SOT-93 4,90
4,70 - ¢
15,2 1,97 '
41 —— == —M Pl
& AN 14, 3,95 N
' 4,15
N, |
/ % ‘\ ™1
| ‘
. 16,2 MAX.
12,2 MAX. k J'
l_m P (“ ~ y HOTYP.
1
l“
! i 18,0 TYP. j
| L
®p' @ @1
1,30 i 0,78
110 ¢ #‘ 0,50
-~ :;—1 J 2,50 TYP. —M e—
ALL LINEAR DIMENSIONS IN MILLIMETERS
NOTE A: Tha cantr pin is in electrical contact with the mounting tab. MDXXAW

PRODUCT INFORMATION

DECEMBER 1970 - REVISED SEFTEMBER 2002
Specifications are subject to change without notica.
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CLR P20
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lsunsumauanmahawseaniesthermenwihtadinAmesuwariauss

CRG 000CH
JMP STRAT

ORG ~ 00BOH
STRAT:
SELEC_MOD  EQU B
MOV~ SELEC_MOD, #00H

CLR_DATA: MOV A, #00H
MOV B, #00H
MOV R1,#00H
MOV  R2, #00H
MOV R3, #00H
MOV R4, #00H
MOV R3S, #00H
MOV  R6, #00H
MOV  R7, #00H

MO 1A BIT  PO.
MO 1B BIT  PO.
MO _2A BIT  PO.
MO 2B BIT  PO.
MO_3A BIT  PO.
MO_3B BIT  PO.
MO_4A BIT  PO.
MO 4B BIT  PO.
MO _5A BIT  P1,
MO 5B BIT  P1.

S WO RO AN O RW WO

MO_6 BIT  P1.
$ 1 BIT Pl.
s 2 BIT Pl.
s'3 BIT P2,
S 4 BIT P2.
s’5 BIT P2,
S_6 BIT P2.
S 7 BIT P2.
S 8 BIT P2,
s 9 BIT P2,
$§ 10 BIT P2.
ENNABLE BIT P1.3

;************************ SW hokkkhkhkhkkkkhdhhdkwkhkhhdkdhdkdkdt

ENTER BIT P3.0
CANCEL BIT P3.1
SELEC BIT P3.2
TEST BIT P3.3

’-********************************************************




90

MOV P1, #0FFH
MOV P2, #0FFH
MOV  P3, #0FFH
MOV PO, #0FFH

CLR  P3.5
CALL DELAY1
CALL CLR_DATAIl
SETB P3.5
CALL DELAY1

CLR F3.6

CALL DELAY1

CLR P1.4
CLR P1.5
CLR P1.3

;*******************i****t*tt**** MATN *%xxkkkkdhddhddhhhhd

MATN: CALL CK_SW
CLR ENNABLE
JMP MATIN

;**i**i****t********************* DELAY SRR AR S ERESEEE SR

DELAY1: MOV R1, #00H
DEL1: MOV R2, #00H
DE1l: NOP

NOP

DJNZ R2,DElL
DJNZ R1,DEL1l

RET
DELAYZ: MoV R1, #00H
DELZ2: NOP
DIJNZ R1,DELZ2
RET

:*******k*******i************** CLR DATA LA R R EEEREE NS ES LR

CLR_DATAl: JNB S_1,NE_CLR1
JMP  CLR_MOTORS

NE_CLR1: JNB  S_3,NE_CLR2
JMP  CLR_MOTOR4

NE_CLR2: JNB  S_5,NE_CLR3
JMP  CLR_MOTOR3

NE_CLR3: JNB  5_7,NE_CLR4
JMP  CLR_MOTOR2
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NE_CLR4:

NF_CLRS:

CLR_MOTOR1:

CLR_MOTORZ:

CLR_MOTOR3:

CLR_MOTOR4:

CLR MOTORS:

;****tt*********i*********** CASK SWIT LA RS SR SRR EELER R

CK_SW:

JNB  5_9,NE _CLRS
JMP  CLR_MOTOR1

CALL
RET
CLR  MO_1B

JB 59,8
SETB MO _1B
CALL DELAY1
JMP  CLR_DATAl

DELAY1

CLR MO 2B

JB 57,8
SETB MO _2B
CALL DELAY1

JMP  CLR_DATAL

CLR MO 3B
JB 55,8
SETB MO _3B
CALL DELAY1

JMP CLR_DATAl

CLR MO 4B
JB 8 3,5
SETB MO 4B
CALL DELAY1
JMP  CLR_DATAl

CLR MO 5B

JB s 1,8
SETB MO _SB
CALL DELAY1

JMP CLR_DATAlL

NOP
JB P3.0,N 1
JMP ENTER_MOD

JB P3.1,N_2
JMP  RETUN_MATN

JB P3.2,N 3
JMP  INC_MOD

JB  P3.3,N_4
JMP  MOD_TEST

NOP
;CALL DELAY2
RET
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RETUN_MAIN: MOV A, #00H
MOV~ SELEC_MOD, #0CH
;CALL DELAYZ
JMP  MAIN

;ii***************i******** FUNGTION MOD ok ki k ok ok ok ok ok E kR ok ok k
ENTER_MOD: MOV A, SELEC_MOD

JMP  OK_PROGRAM

JMP  CK_SW

INC_MOD: INC A
CINE A, #04H,NEXT S
MOV A, #00H

NEXT S: MOV ~ SELEC_MOD, A
CALL D_P
JME  CK_SW
OK_PROGRAM: NOP

N_MOD1: CJNE A, #00H,N_MOD2
JMP  MOD 1

N_MOD2: CJNE A, #01H,N_MOD3
JMP  MOD 2

N_MOD3: CJINE A, #02H,N_MOD4
JMP  MOD_3

N_MODA : CJINE A, #03H,N_MOD RERROR
JMP  MOD_4

JMP MAIN
N_MOD RERROR: CLR P3.5
JMP g

;**i*************************i*** DIS FPAYE Wk g ok ke e ok ok v ok o o ko

D_P: MOV A,SELEC_MOD
CJNE A, #COH,D P1
CLR Pl.4
CLR  Pl.5
CALL DELAY1
JMP  D_P4

D Pl: CJNE A, #C1H,D P2
CLR  P1.5
SETB P1.4

CALL DELAY1
JMP  D_P4




93

CJNE
SETB
CLR
CALL
JMP

CJINE
SETB
SETB
CALL
JMP

NOP
RET

A, #02H,D_P3
P1.5

P1.4

DELAY1

D P4

A,#03H,D_P4
P1.5

P1.4

DELAY1

D_P4

;******************************* MOD 1 LR ER SRR ELEEELESS:;S

MOD 1: MOV
CLR

CALL

CALL
CLR
CALL

CLR
CALL
JB
JMP

NG _MOD1:

RETURN1_MCD1:JB
SETB
SETB
CALL
JMP
BACK COME TO MAIN
N1 _MODI1: JB
JMP

WAIT_CANCLE:SETB
SETB
JB
CANCEL_MOD1:CLR
JMP
CLR
JNB

CLR_MOD1:

RETURNZ MOD1:JB
JMP

OK CLR MOD1:3ETB

SELEC_MOC, #00H
P3.7
DELAY1

Up_FUNGTION
P3.7
DELAY1

MC_5A

D_P

ENTER, RETURN1 MOD1
PAUSE1_MOD1

CANCEL, N1_MOD1
MO_5A

P3.7

DELAY1

CANCEL_MOD1 ;ADD CANCEL MOD1 BECOUS

S_2,N0_MOD1
WAIT_CANCLE

MO_S5A

P3.7

CANCEL, $

P3.7

CLR_MOD1

MO_SB

ENTER, PAUSE2_MOD1

S _1,CLR_MOD1
OK_CLR_MOD1

MO_SB

PROGRAM CANCEL




SETB P3.7
NOP
CALL
CALL
CALL
MOV

JMP

DELAY1
DOWS_FUNGTION
DELAY1
SELEC_MOD, #00H

MAIN ;RETURN MAIN MOD1

;i—i—************************* PAUSEl LEE SR L EE SRS EEE RS SRS

PAUSE1_MOD1:SETB
SETB
CALL

NO_P MODl: JB
JMP

N1 P MODl: JR

CALL

JMP
N2 P _MODi: CALL
CLR
CLR
JMP

MO_5A

P3.7

DELAY1 ;
ENTER, N1_P_MOD1
N2_P MOD1

ADD DELAY1l WAIT TIME ENTER

CANCEL,NO_P_MOD1
DELAY1
CANCEL_MOD1

DELAY1
P3.7
MO_5A
NO_MOD1

'l************************* PAUSEZ PR AR A A A R R AR SRR RS RS EE R

PAUSEZ MCD1:SETB
SETB
CALL

JB
CALL

CLR
CLR
JMP

Pl.1
P3.7
DELAY1

P3.0,5
DELAY1

P3.7
Pl1.1
RETURNZ MOD1

'-********i***i****************** MOD 2 LES S EEE RS AR EEREERER]

MOD 2:
UP_L: CLR
CALL
CLR

NO_UP L: JB
SETB
SETB
JMP

N1 UP_L: JB
SETB
SETB
JMP

P3.7
DELAY1
FO.0

P2.7,N1_UP L

P0.0

P3.7

OK_UP L ; CK MOD
P3.0,N2 UP L

P0.0

P3.7

PAUSE UP L
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N2 _UP_L: JB P3.1,NO_UP_L
SETB P0.0
CLR  P3.7

JMP CLR_UP_L

OK_UP L: SETB P0.0
SETB P3.7
CALL DELAY1
RET ; MAIN UP L

PAUSE_UP_L: SETB P3.7
SETB P0.0
CALL DELAYl
CALL DELAYl
JB P3.0,5
CALL DELAY1
CLR  P3.7
CLR  P0.0
CALL DELAY1
JYP  NO UP L

CLR_UP_L: CLR P3.7
CALL DELAY1

CLR  PO.1
JB P2.6,5
SETB PO.1
SETB PO.1

CALL DELAY1

JMP OK UP L
DOWS_L: CLR P3.7

CALL DELAY1

CLR PO.1

NO_DOWS_L: JB P2.6,N1_DOWS L
SETB PO.1
SETB P3.7
CALL DELAY1
JMP  OK_DOWS_L

N1 DOWS L: JB P3.0,N2_DOWS_L
SETB PO0.1
SETB P3.7
CALL DELAY1
JYP  PAUSE DOWS_L

N2 DOWS L: JB P3.1,N0_DOWS_L
SETB PO.1
SETB P3.7

CALL DELAY1
JMP  CLR_L MOD2
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PAUSE DCWS_L:SETB F3.7
SETB PO0.1
CALL DELAY1
JB P3.0,5%
CALL DELAY1
CLR  P3.7
CLR PO.1
JMP N0 _DOWS L

OK_DOWS_L: NOP

SETB PO.1

SETBE P3.7

CALL DELAY1

RET ;RETURN MAIN

CLR_L MODZ: SETB PO.1

SETB P3.7
CALL DELAY1
CLR P3.7
CLR PO.1
JB P2.6,5%
SETB PO.1

CALL DELAY1
JMP  OK _DOWS_L

;********************* UP R FUNGTION IEZ SRR ENEREEEES SR EEEE LS

UP R: CLR  P3.7

CALL DELAY1

CLR  PO0.2
NC_UP R: JB P2.5,N1_UP R

SETB PO.2

SETB P3.7

JME  CK UP R ; OK MOD
N1 UP R: JB P3.0,N2 _UP_R

SETB PO.2

SETB P3.7

JMP  PAUSE_UP_R

N2_UP_R: JB P3.1,N0_UP_R
SETB P0.2
CLR  P3.7

JMP  CLR_UP_R

OK_UP R: SETB PO0.2
SETB P3.7
CALL DELAY1
RET ; MAIN UP R

PAUSE UP R: SETB P3.7
SETB PO0.2
CALL DELAY1
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CALL
JB
CALL
CLR
CLR
CALL
JMP
CLR UP R: CLR
CALL
CLR
JB
SETB
SETB
CALL
JMP
RET

DELAY1
P3.0,$
DELAY1
P3.7
PO.2
DELAY1
NO_UP_R

P3.7
DELAY1
PO.3
P2.4,5
P0.3
P3.7
DELAY1
OK_UP_R

;********************* DOWS R FUNGTION IEEETE RN R R R L ESER S &)

DOWS_R: CLR

CaLL

CLR
JB
SETB
SETB
CALL
JMF

NO_DOWS_R:

JB
SETB
SETB
CALL
JMP

N1 DOWS_R:

N2 _DOWS R: JB
SETB
CALL

JMP

SETB
SETB
CALL
RET

OK_DOWS_R:

PAUSE COWS R:SETB
SETB
CALL
JB
CALL
CLR
CLR

P3.7
DELAY1

P0.3
P2.4,N1_DOWS_R
P0.3

P3.7

DELAY1
OK_DOWS_R

P3.0,N2 DOWS R
P0.3

P3.7

DELAY1
PAUSE_DOWS R

P3.1,NO_DOWS_R
PO.3

DELAY1
CLR_DOWS_R

P0.3

P3.7

DELAY1

;RETURN MAIN MOD2

P0.3
P3.7
DELAY1
P3.0,$
DELAY1
P3.7
PO.3
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JMP  NO_DOWS_R

CLR_DOWS_R: SETB P0.3

CALL DELAY1

CLR  P0.3

CLR  P3.7

JB P2.4,$

SETB PC.3

CALL DELAY1

JMP  OK_DOWS_R

RET

;ii*itt**t********************** MOD 3 LR R EE R EEEREEEESESS NS

MOD _3:

RET

;***i**t**i********************* MOD 4

MOD_4:

RET

IEE R EERREEREEE R SRS RN

:*********************t********* MOD TEST PR A R A S A R AR R RS S

MOD TEST:

RET

;******************** DELAY ARQUT 24 S EEE R EEER S SRR R LRSS A

DELAY_24S:
DEL 24 1:
DEL 24 2:
DEL_24 3:

MOV
MOV
MOV
NOP
NOP
NOP
NOP
NOP
NOP
NOP
DJINZ
DJINZ
DJNZ
RET

RO, #50
R1, #200
R3, #0E6H

R3,DEL 24 3
R1,DEL 24 2
RO, DEL_24 1

koh ko k ok kk ok ok ok ko k koo ok ok k ok ok UP & DOWS IR R EEE SRR EREEREEREE]

UP_FUNGTION:CLR  P3.7
CALL DELAY1
CLR  MO_1A
CLR  MO_2A
CALL DELAY 248
SETB MO_1A
SETB MO 2A
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SETB P3.7
CALL
RET

DOWS _FUNGTION:
CALL

CLR
CLR

JB
JB

SETB
SETB
SETB
CALL
RET

END

DELAY1

CLR
DELAY1

MO 1B
MO_2B

S 9,%
3 7,%
MO 1B
MO_2B

F3.7
DELAY1

E3.

2
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