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ABSTRACT

This thesis presents Automatic Sanitary Napkin Vending Machine. It consists of the
Sanitary Mapkin dispensing unit, the user-interface and the processing unit. The Sanitary
Napkin and dispensing unit of this machine consist of three slots. Each column of slot is
partitioned separate from the next Fach partition is for a difference type of Sanitary
Napkin. When ordered Lo do so, a device al the button of the valld column releases one
Sanitary Napkin to the dispensing tray.

The user-interface on this machine consists of a coin slot and an array of button
each representing a certain kind of Sanitary Mapkin. Feedback i3 also provided in the from
of LED if an item 1s out of stack.

This project can increase numbers of Sanitary Napkin in box keeper. Moreover the
Vending Machine can apply to Vending a box of other product. It is ready to manufacture

and marketable product.
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SN74LS247

BCD-to-Seven-Segment
Decoders/Drivers

The SN741L.5247 ix a BCD-to-seven-Seement DecaderDrivers,

The £5247 compuzses the B and D with the taits. The 18247 has
achive-low oulputs for direet drive of indicators.

The LS247 features w Lunp test inpat and have full ripple-blanknyg
wputoutput controls. An automatic lesding andror taling-cdye
zera-blanking control (RBI and RBO} I8 incorporated and an
overriding blanking mput (BI3 1s contaened wlhich may be used to
control the Lunpintensity by pulsiog or to inhibitthe output’s lump test
may be performed at any nme when the BIRBO node is at high level.
Seginent wdentdfication and resultant displays are shown below
Display pattern for BUD input connts above @ are unigue symbols to
authenticate mput conditions

® Open-Collector Quiputs Drve Indicaters Threctly
® Lamp-Test Provision
® [eading/ Tralling Zero Suppression

GUARANTEED OPERATING RANGES

Symbol Parametar Min Typ Max Unit
Ve Supply Voltage 475 a0 5.26 '
Ta Qperating Ambient 1] 25 0 C
Temperature Range
loH Cutput Current — High ~ 50 A
BI'RBO
lou Cutput Current - Law 32 mA
BI'RBO
Vo Off-State Qutput Voltage 15 v
a-—-g
lgion) On-State Output Current 24 mA
a-g

ON Ssmiconductor

FLY O Sl O St

http:/fensemi.com

LOwW
POWER
SCHOTTKY

PLASTIC
N SUFFIX
CASE 648

1

Sqic
D SUFFIX
CASE 751B

ORDERING INFORMATION

Device Package Shipping
SNTALS 247N 16 Pin DIP 2000 Units/Box
SN74LS247D 16 Pin 2500/Tape & Reel
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SN74L.5247
=) S 6 ] A S S
0 4 3 9o M 12 13 115

NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS

d
SEGMENT
IDENTIFICATION
SNT41.5247
(TOP VIEW)
GUTPUTS
e
V(‘(‘ /f q El B r d E\
[ie]_[s] [ia] 5] [2] (7] (o] [
IV, [T e |
¢ abhode
)
B C LTHBORBI D A
IS et 0 (B S

Ll L Ll Lo Ll Tl DY L]

C  LAMP RE RB 8] GND
\.,V__.f TEST OUT N \-V—J
INPUTS FUT PUT  INputTS

CIRCUIT FEATURES LAMP INTENSITY MODULATION CAPABILITY

DRIVER OUTPUTS TYPICAL

TYPE ACTIVE OUTPUT SINK MAX POWER
LEVEL CONFIGURATION | CURRENT | vOLTAGE | DISSIPATION

SN74L5247 Iow open-collector 24 mA 15V 35 mW
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SN74LS247

LOGIC DIAGRAM
LS247

X .
r«
npuT (1) 5 I o 12 oureur

b

Y

) s mfdl
INPUT 7 3 M) outpuT
C =
{ el \
NPUT (6) "I =
. (10)
D D"T Y OUJPUT
;_ | |
BLBﬁl\/i\[lQﬁ(l‘aG 4) ¢ (9)
NPUTOR = . E)_.::D'D’_ &ur
RIPPLE BLANKING Il1him
- ]
o E {15 ouTpUT
3) i = f
LAMP TEST 2|
INPUT e (14)
RBI 5 OUTPUT
RIPPLE-BLANKING ~—— = g

INPUT
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SN74L5247
LS247
FUNCTION TABLE
DECIMAL
INPUTS OUTPUTS
OR aurso’ NOTE
FUNCTION | 1T [RBI | D ¢ B A a b ¢ d = t g

) H el LT L ( H OGN OGN ON ON ON ON OFF

1 Hlx Lo ¢ L wH H OFF ON ON OFF OFF OFF OFF

2 Hlx o Lt 0r oL H ON QN CFF ON ON OFF ON

3 Adx |t L W H H oN o ON O ON OFF OFF  ON

4 Hfx L H [ L H OFF ON ON OFF OFF ON  ON

5 HlxlLo w L H H ON CFF ON ON OFF ON ON

B Hlx | o w W oL H ON OFF ON ON ON ON ON

7 H1x |t H W H H ON ©ON ON OFF OFF GFF OFF 1

B Hlx [ H L L L H ON ON ON ON ON ON ON

9 H{x | H L L H H ON OGN ON  ON OFF ON ON

10 Hlx1H L H H OFF GOFF OFF ON ON OFF CN

11 Hlx|+H L w w H OFF OFF ON ON OFF OFF ON

12 Hlx|w v U L H OFF OGN  OFF OFF OFF ON ON

13 Al x|w A L n H ON  OFF OFF ON OFF ON ON

14 HI % <|=h=) =H=— ) =L H OFF OFF OFF ON ON O©ON ON

15 Hlx|H H H H H OFF OFF OFF OFF OFF OFF OFF

Bi x | x [ x x x X L OFF CFF OFF OFF GFF GOFF OFF 2
REI TE I I T L OFF OFF OFF OFF OFF OFF GFF 3
LT Clxlroxx o x H ON ©ON ON ON ON ON ON 4

H =HIGH Leval L = LOW Level. X = Irelevant

NOTES 1 The blanking input {Bl} musl be open or held at a high lngic leval when cutput functions 0 through 15 are desired. The ripple-blanking input (RB1) musl
be apen or high if blanking of a decimal 2ero 1s not desiren

Whar aow logic ievel1s applied directly to the blanking input (BI). al’ segment outputs are off regardiess of tha level of any othar input.

\When nppla-ularking input (RBI) and inputs A B, C. and D are al a low level with the famp test input high. ali sagment outputs go off and the
ripple-blanking output {RBO) goas o a low Ievel [respoise condition)

When tha alznking inputinpple brarking output (BIRBO) is open or held fugh and a law is applied to the lamp-lest input all segiment outputs are on

T BIRBO is wire-AMD lagic serving as blanking input (B and’or ripple-blanking cutput (REO)

w e

b

SN74LS247

PACKAGE DIMENSIONS

N SUFFIX
PLASTIC PACKAGE
CASE 648-08
ISSUER

NOTES:
- 1. DIMENSIONING AND TOLERANCING PER ANSI
F14.504 1062,
[‘1 ln' ﬁ ﬁ rn' |‘|-| r|\| I'q 2. CONTROLLING IHMENSION: INCH,

16 9 f - DIMENSKN | [0 CENTER OF LEAS WHEN
FORMED PARALLEL

0 B . DIMENSION B OOE S NOT NCLUDE MOLD FLASH,
i 5. ROUNGED CORNERS (PTIONAL.

o

INCHES | MILLIETERS
| WA WIN_ | AN | MIN | Max
F —C | A | 070 | 670 | IR0 | 1655
! B ] a0 | g0 | bt | sy
) -5 1 C 0145 [ 0115 ] as0 | 4ad
J:l f_{ D | 0o | 00zl | o0 | s
SEATING F oo | o] 102 ] 177
" T =T=| Beans G 0140 BSC 254 LS
" H | oouest Ll BSC
—-K 1 oo oo | o1 | b
H Gl J e K ong | ota | 2h ] 1
L o2ws | o5 | g5t | 204
—=re- D 6 PL Ml oo wel "] 1"
|$| 0.25 (U_O]O]@IT] A @I s | oo [ oo | 06 [ 90
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Features

* Gompatible with MCS-51" Products

8K Bytes of In-System Programmable (ISP) Flash Memory
— Endurance: 1000 Write/Erase Cycles

4.0V 1o 5.5V Operating Range

Fully Static Operation: 0 Hz te 33 MHz

Threa-level Program Memory Lock

256 x 8-bit Internal RAM

32 Programmable VO Lines

Three 16-hit Timer/Counters

Eight Interrupt Sources

Full Duplex UART Serial Channel

Low-power Idle and Power-down Modes

Interrupt Recovery from Power-down Mode

Watchdog Timer

Dual Data Polnter

Power-off Flag

Fast Programming Time

Flexible ISP Programming {Byte and Page Mode)

2 @ & s a4 » 4 & 4 = = = s = @

Description

The ATBBSSZ is a law-pawer, high-perfermance CMOS 8-bit micracontroller with 8K
byles of in-system programmable Flash memory. The device is manufactured using
Atmel's high-density nonvolatile memory technology and is compatible with the indus-
try-standard 80C51 instruction set and pinout. The an-chip Flash ailows the program
memery to be reprogrammed in-system or by a conventional nonvolatile memary pro-
grammer. By cembining a versatile 8-bit CPU with in-system programmable Flash on
a monolithic chip, the Atmel AT83352 is a powerful microcontroller which provides a
highly-flexible and cost-effective selution to many embedded control appiications,

The AT89S852 provides the following standard features: 8K hyles of Flash, 256 bytes
of RAM, 32 1/O lines, Watchdog timer, two data pointers, thrae 16-bit timer/counters, a
six-vector two-level interrupt architecture, a full duptex serial port, on-chip oscillator,
and clock circuitry. In addition, the ATB9S52 is designed with static logic for operation
down to zero frequency and supports twe software selectable power saving modes.
The Idle Mode stops the CPU while allowing the RAM, timer/counters, serial port, and
interrupt system to continue functioning. The Power-down mode saves the RAM con-
tents bul freezes the oscillator, disabling all other chip functions until the next interrupt
ar hardware reset.

(G

8-bit
Microcontroller
with 8K Bytes
In-System
Programmable
Flash

AT89552
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Pin Configurations

PDIP PLCC
7 = [
. W ST as
T2P100]” 40f voe ) 2292
T2EX P11 7|2 3917 PO 0 (AD) IR S R S i
P1.27]3 3[R0 (ADT) Eﬁﬁf‘ﬁfﬁﬁ:ﬁﬁ&lﬂ-
134 37[1P02 (AD2) R LY
Pi14]5 36 [1P0 .3 tAD3) tMCSI P15 ] 7 o ISP .
MOs P15 6 15 [P0 4 AD4) MISOpPT I 8 L POSC
IMISC) P16 LT 34| P05 (ADS) iSEKPLT O FLPOIG
{SCK) P17 8 31 [ P06 (ADE I dBLIPOT
I RXDIVPIOT 351 T EANT
RsTOo 32 [1P0.7 AD7) P whne
(RXCYPIOM] 10 31 \ENVL (TXD P31 3 ALEP
TXO)P21E] 1 30 [ ALE/PROG (kTE P32 0] 14 s2[1PEEN
(INTO; P22 )12 20| PSEN ANTII PR 3115 HEP2T.
(INT1; P23 |13 28 [C P27 (A1S) T P34 18 [IPZY,
TOYP34 L] 14 27 [C P25 iAl4) TUPIELT, L L yuzogs P
(T4 P35 8 61 P25 A1 L m
R P1E 15 250 P24 1A12) g Bl = AT B
ROIP37 17 ML P23 AN pa g fEteeabn
XTAL2 ([ 18 21[H P22 A1) £g e gz 2
KTALT (] 19 32 [ P2 1140; b s
GND 120 21 [ P20 A
TQFP R
7
N RST I} 42 P17 (SCK)
o 258 (RXD) P30 2 41 P16 (MISO)
. B ~ ki : (TXD)P3.1 3 40 [C P1.5(MOSh
Sresn9Czegy (NTO} P32 4 BEPH4
| (] | b (INY1; P33 L5 BLP1I
FIATLLARRES qne3as wEp2
MOSH PSS |4 23CPE G ADY (THWP3I5(]7 36 [ P1.1(T2EX)
MISO) PG T2 121 P05 (A0 (WR)P3ar|e 35 P1.0(T)
SCKIP17 T3 31|06 1ADE) (REYP2719 34 [ VDD
Lo ;‘f] : :;‘ ?g;;”” XTALzL]10 331 PWRVOD
werda I KTALIT] 11 32 [ P00 (ADD)
(TXDy P3AC] T 27| ALESRDG GNDI 12 31[1POTADY)
(INTHH P3.21 |8 26 PREN PWRGHD | |13 30| P0O.2{ADZ)
{NTTI P33 0] 25 P27 iA15) (AR P20 14 28 PO 3{AD2)
T P34 1710 24[iP2.6 Ald) A3y P21 15 281 P0.4 {AD4)
Ry gaf(B2n AT (A10) P22 ] 16 271 P0.5 (ADS)
R S N Pz 7 26 . PO.6 (ADB)
T TTTTT TTTTTTTIITT o - - . .
2oysggs o miapff:w 25 [ PO.TAD7)
REELAEREEED (A3 P25 19 24 [ EANVPP
ga™ §3ocn (A4} P2E T 20 23 [ ALE/PROG
= ToAsd (A15; P27 | 21 220 PSEN
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Block Diagram

POD - PO7 P20 - P27
3 I i I ! $ i :
e o U
i ; ‘
Vo 1 ; ¥
: ;
: I PORT 0 DRIVERS PORT 2 DRIVERS :
GND | T T :
= RAM ADDR FORT 0 : :
i REGISTER [—P  RAM LATCH BT FLASH M- -- - :
i i L L E
‘ ! i !
N & . ~ * N\ S, 1
| p ¥ Y |
; 4 ¥ L 4 ‘
! PRGGRAM 1
! B STACK o
: REGISTER ACC POINTER LDDRESS & 1
i | .
i v :
: 4 M BUFFER |4 P :
H TMP2 THMP1 ;
: i 3 1
' | :
) :
; w e P
; ALU INCREMENTER :
| ‘ :
‘ INTERRUFT SERIAL PORT !
| AND TIMER BLOCKS '
| 4 4 PROGRAM 1y !
1 Paw . COUNTER :
¥ ;
PSEN o :
ALEPROG o TIMING [ iNSTRUCTION ¥ L4 v :
! AND e XX Ll DUALDPTR [ M '
EX v | B CONTROL REGISTER  [# A 7 Y :
RsT L M i
E A A h J '
. _ | WATGH PORT 3 PORT ISP g p| PROGRAM I
: DOG LATCH ‘ LATCH PORT LOGIC :
i ¥ 3 3 !
; ‘ I : !
1 st 4 h 4
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: 3 23X a Faiig x ‘
e 1.  J YyYyYvyy YYVYY v
-~ B30 - PA7 P10 - P17

'}



Pin Description
vee
GND

Port ¢

Port 1

Port 2

Port 3

68

Supply voltage.
Ground.

Port 0 is an 8-bit open drain bidirecticnal /0 port. As an outpul port, each pin can sink
eight TTL inputs. When 1s are written to port 0 pins, the pins can he used as high-
impedance inputs,

Port 0 can also be configured to be the multiplexed low-arder address/data bus during
accesses (o external program and data memeory. In this mode, PD has intermal pull-ups.

Port O also receives the code bytes during Flash programming and outputs the code
bytes during program verification. External pull-ups are required during program
verification.

Port 1 is an 8-bit bicirectional I/0 port with internal pull-ups. The Port 1 autput buffers
can sink/source four TTL inputs. When 1s are written to Port 1 pins, they are pulled high
by the internal puli-ups and can be used as inputs. As inputs, Port 1 pins that are exter-
nally being pulled low will source current (1, ) because of the internal pull-ups.

in acdition, P1.0 and P1.1 can be configured to be the timer/counter 2 external count
input (P1.0/72) and the timer/counter 2 trigger input (P1.1/T2EX), respectively, as
shown in the following table.

Port 1 also receives the low-order address bytes during Flash programming and
verification.

Part Pin Alternate Functions

P1.0 T2 {external count input ta Timer/Counter 2), clock-out

P11 - T2EX (Timer!Counter 2 capture/relcad tngger and direction control)
P1.5 . MOSI (used for In-System Programming}

P1.6 | MISO (used for In-System Pragramming}

P17 | SCK {used for In-System Programming}

Port 2 is an 8-bit bidireclional I/ port with internal pull-ups. The Part 2 output buffers
can sink/source four TTL inputs. When 1s are written ta Port Z pins, they are pulled high
by the internal pull-ups and can be used as inputs. As inputs, Port 2 pins that are exter-
nally being pulled low will source current {l, ) because of the internal pull-ups.

Part 2 emits the high-order address byte during fetches from extemal program memory
and during accesses 10 external dala memory that use 16-bit addresses (MOVX @
DPTR). In this application, Port 2 uses strong internal pull-ups when emitting 1s. During
accesses to external data memory that use 8-bit addresses (MOVX @ RI), Port 2 emits
the contents of the P2 Special Funclion Register.

Port 2 also receives the high-crder address hits and some control signals during Flash
programming and verification.

Port 3 is an 8-bit bidirectional i!O port with internal pull-ups. The Port 3 cutput buffers
can sink/source four TTL inputs. When 1s are written to Porl 3 pins, they are pulled high
by the internal puli-ups and can be used as inputs. As inputs, Port 3 pins that are exter-
nally being pulled low will saurce current (1 } because of the pull-ups.
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4N25/ AN26/ 4AN27/ AN28

Vishay Semiconductors

Optocoupler, Phototransistor Output, With Base Connection

Features

= Isolation Test Voltage 5300 Vpys

= Interfaces with Common Logic Families

* |nput-output Coupling Capacitance < 0.5 pF
* Industry Standard Dual-in-line 6-pin Package
+ Lead-free companent

+ Component in accordance to ReHS 2002/95/EC
and WEEE 2002/96/EC

Agency Approvals

= UL1577, File No. E52744 System Code M or J,
Double Protection

+ DIN EN 60747-5-2 (VDE0884)
DIN EN 60747-5-5 pending
Available with Option 1

Applications

AC Mains Detection

Reed relay driving

Switch Mode Power Supply Feaedback

Telephone Ring Detection

Logic Ground Isclation

Lagic Coupling with High Frequency Noise Rejection

Description

The 4N25 family is an Industry Standard Single Chan-
nel Phototransistor Goupler. This family includes the
4N25/ 4N26/ 4N27/ 4N28. Each optocoupler consists
of gallium arsenide infrared LED and a silicon NPN
phototransistor.

These couplers are Underwriters Laboratories {(UL)
listed 1o comply with a 5300 Vg isolation test volt-
age. This isolation performance is accomplished
through special Vishay manufacturing precess.
Compliance to DIN EN 60747-5-2(VDE0884)/ DIN EN
60747-5-5 pending partial discharge isolation specifi-
cation is available by ordering option.

Al e
¢ 2 EEIC
|

EUALE

These isolation processes and the Vishay 1509001
quality program results in the highest isolation perfor-
mance available for a commercial plastic phototrans-
istor optocoupler.

The devices are also available in lead formed config-
uration suitable for surface mounting and are avail-
able either on fape and ree!, or in standard tube
shipping containers.

Nate:

Far additional design information see Application
Nete 45 Normalized Curves

QOrder Information

Part Remarks

425 CTR = 20 %, DIP-6

ANZ6 CTHR » 20 %, DIP-B

4M27 CTR = 10 %, DIP-6

4N2B CTR > 10 %, DIP-6

4N25-X 006 CTR > 20 %, DIP-6 400 mit (option )
4N25-X007 CTA = 20 %. 8MD-6 {option 7)
4M25-X009 CTH > 20 %, SMD-6 (option 9)
4N28-XC06 CTR > 20 %. DIP-6 400 mil {option 6}
4N26-X007 CTR » 20 %, 5MD-6 (option 7)
4MN26-X 009 CTR » 20 %, SMD-€ (oplion 9)
4M27-X00T CTR > 10 %, SMD-& (oplion 7)
AN27-X009 CTR > 10 %, SMD-8& [oplion 9)
AN2B-X00% CTR = 10 %, SMD-& [opticn 9)

Far additional informaticn on the available cptions refer ic
Oplion Information,
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Vishay Semiconductors

Absolute Maximum Ratings

Tamt = 25 “C, unless otherwise specified

Slresses in excess of 1he absclute Maximum Ratings can cause permanen! damage to the device. Functional aperation of the device is
nol implied at these or any other conditions in excess of those given in the operalional sections of this document. Exposure to absolule

Maximum Raling for exlended periods of the time can adversely aftect reliabifity.

Input
Parameter Test condition Symbol Value Uit
Reveise voltage Ve 6.0 v
Forward current g 60 mA
Surge current t< 10 ps leam 25 A
Power dissipation P 100 mw
Qutput
Paramater Test candition Symbol Valus Unit
Collector-amitter braakdown voltage Veeo 70 v
Emitter-base breakdown voitage Vego 7.0 v
Collector current Ic 1] mA
Collector currrent t<1.0ms I 1ac mA
Power dissipation P iss 150 mW
Coupler
Paramater Test condition Symbol Value Linit
Isolation test vollage Viso 5300 Yhms
Craspage 27.0 mm
Claarance 270 mm
Isolalion thickness between 204 mm
amilter and detector
Comparalive tracking index DIN {EC 112/VDEQ303, part 1 175
Isclation resistance Vig=500V, Ty, =257C Rio 10'2 Q
Vig =560 V, T, = 100 °C Rio 10" Q
Slorage temperature Tay -5B1o+ 180 'C
Oparating lermperature Tambs -55 10+ 100 "C
Junction temperalure T 100 C
Scldaring temperature max.10 s, dip soldering: Tuw 260 “C
distance lo seating plane
=1.5mm
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4N25/ 4AN26/ AN27/ 4N28

Vishay Semiconductors
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Eiectrical Characteristics
Tamn = 25 °C, unless otherwise spacified

Minimum and maximum values are lesling requiremanis. Typical values are charactaristics of the device and are the rasult of enginsaring

evaluation. Typical values are for information only and are nol part of the tesling requirements.

Input
Parameter Test condition Symbol Min Typ. Max Unit
Forward voitage'! Ie = 50 mA Ve 13 15 "
Revarse current!! Vip =30V Ik 0.1 100 WA
Capacitance Vp=0V Co 25 pF
Y indicales JEDEG registorad values
Output
Parameter Test condition Part Symbol Min Typ Max Unit
Gollaclor-base breakdown I = 100 1A BVzano 70 Y
voltage !
Collector-emitter breakdown lg=10mA BVeen 30 v
voltage
Emiller-collactor hreakdewn lg = 100 pA BVeco 70 v
voltage!!
lcpodarkyh Veg = 10V, (base open) 4N25 5.0 50 nA
4N26 5.0 50 nA
4NZ7 5.0 50 nA
4N28 10 100 nA
lcagldark) ! Vg = 10 V. (emitter open) 2.0 20 nA
Collector-emilter capacitance Veg=0 Cee 8.0 pF
'} Indicates JEDEC registered values
Coupler
Parameter Tesi condition Part Symbaol Min Typ. Max Unit
Isclation voltage ! Paak, 60 Hz 4N25 Vi 2500
4ND6 Vig 1500 v
4N27 Yig 1500 v
4N28 Via 500 v
Saturation voltage, collector- log =2.0mA, g = 50 mA VEEsal) 0.5 v
amilter
Resistance, inpul output" Vig =500 V Rig 100 G
Capacitance (input-output) t=1.0MHz Caa 0.5 pF
" indicates JEDEG registered values
Current Transfer Ratio
Parameter Test condition Part Symbol Min Typ. Max Unit
DC Currant Transter Ratic" Vg = 10V, [F=10mA 4N25 | CTRpe 20 50 %
4N26 CTRpe 20 50 %
aN27 | CTRpg 10 30 %
4N2B CTRpe | 10 30 %

ndicates JEDEC registered value
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Vishay Semiconductors

Switching Characteristics

Parameter Tesi condition

Symbol Min Typ. Max Unit

Rise and fall limes

Yee = 10V (= 10 mA, A, = 1004

te. g 2.0 ps

Typical Characteristics (Tamb = 25 °C unless otherwise specified)

1.4
1.3
> Ta=-55C
o 12
=1}
& Ty = 25C
2 0
=
5 1.0
é -
£ 0er To=85C
& 08
0F b 3
1 1 10 100
If - Forward Currant - mA
Figure 1. Forward Voltage vs. Forward Current
15
Nomalizad 15: ]
Voes10 V. Ip=10 mA, Taz25-C
E CTHcalsal) Voa=(.4 W
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=2 10
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E
<
b=
e 08
E -
= T —O0—— | NCTRISAT:
: — NCTR
c.0
0 1 10 100

Ig - LEG Currant - ma

Figure 2. Normalized Non-Saturated and Saturated CTR vs. LED
Current
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x 05 1 B
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1 1 10 100
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Figure 3. Normaiized Non-saturated and Saturated CTR vs LED
Current
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Figure 4. Noermalized Non-saturated and saturated CTH vs. LED
Current
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lusunsuenuauasasdminedhawdesaluda

ORG
LJMP

:***********SET RIT

jele BI1
IN BIT
OK BIT
CANCLE BIT
FEED 1 BIT
FEED 2 BIT
FEED 3 BIT
FEED 4 BIT
FEED 5 BIT
SELECT 1 BIT
SELECT 2 BIT
SELECT 3 BIT
STOCK BIT
NEW BIY
WAIT] EQU
WAIT2 EQU
WAIT3 ECU
STOREL EQU
STCRE? EQU
STORE3 EQU
ORG
MATN: MOV
MOV
MOV
MOV
START: MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV
COIN CLR
JNE
JB
JB
TME
SH: ACALL
JHE
KEEE: ACALL

JMF

00CGCH
MATN

Ak kdhkokdbdbdrkwrkhkdwrrhdrdbrbdbxwowrdkddodbbrwkdkkd

U
=
O e O

v}
(o)
(W B 1 Oy > N s b

20H

Z1H

22H

244

Z5H

00300

k2, #00H
STOREL, #07
STOREZ, #07
STOREZ, #07
23, #00H
P2, #G0H
PL,#02H
PO, #00H
R7,%#00H
R&G, #00H

WATTL, $00H
WAITZ, 4004
WALIT3, $20

-— CHECK COIN INSERT
Tiole

IN,C IN

STOCK, SH

WEW, KEEP

COLN

SHOW STOCK

START

NEW STOCK

START
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;yk**w******** COIN IN COUNT * Aok Kk kokkok ok k ok ok ok ok ok ok ok ok

C_IN: CLR  VCC

JNE TN, UP

JB CANCLE, BACK
s1: JNB  SELECT 1,FDDL
52 JNB  SELECT 2, FDD2
S3: JNB  SELECT 3, FDD3

DINZ WATT1,C IN
DINZ WATT2,C TN
DJNZ  WATT3,C IN

JMP BACK

ek kkd kb hkdkh bbbk rddwrhbhkrbdbbh o bbb dmrhdmrnkdnrdhdddnk
’

FoD1: LJME FD 1
FDD2: LJMP D 2
FOD3: LJME  FD 3

;************** CO:N SHOI,‘I VALUE ko ok Kok ok kd ok bk ko

UP: NG R7
MOV A, R7
MOV  DPTR, #DATA
MOVC A, @R+DPTR
MOV PO, A
BCALL DELAY 25MS
CIJNE R7,#100,C IN
MOV R7, #00H
JMP . C_IN

ek ko kK ok kW W T deow ok ek ek kW ow ko ko k ok ko ok ok k
; COIN BACK *~* - Gl X

BACK: SETB vCC
MOY A, R7
MOV . P2, A

ACALL DELAY 1S
ACALL DELAY 1S

JMP. EXIT
OUT SETR V(OO
MOV B2, A

ACALL DBELAY 135
ACALL DELAY 13
EXIT: JMFE START

;************* SELECT TYPE OF PRODUCT ok okok ok oo ok ok ok ke ok ok o ok ko

FD_1: MOV RZ2, STOREL
CINE RZ, #00H, Fi
LIMP  C_IN

Fl: DEC  R2
MOV STCREL,RZ2

ACALL CHANGE
SETB  ZFEED 1
ACALL DELAY 15
CLR FEED 1
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LJMP  CUT

FL_2: MOV R2, STOREZ
CINE RZ, #0CH, F2
LIMP  C IN

F2: DEC  R2

MOV STOREZ, R2
ACALL CHANGE
SETB FEED 2
ACALL DELAY 18
CLR FEED 2

LJMP OUT

FD 3: MOV RZ, 3TORES
CJNE RZ,#00H,F3
LJMP ¢ IN

F3: DEC R2

MOV STCRE3,RZ
ACALL CHANGE
SETB FEED 3
ACELL DELAY 18§
CLR  FEED 3
LJMP  OUT

LJME  O0T
J QuUT: LJME O IN
;:******* COIN CHECK FOR CHANG % %%k bk w kbbb ko x

CHANGE : SETE MCC
CINE R7,#15,C_16
MOV A, #00

RET
C 16: CINE R7,#16,C 17
MOV A, %01
RET
Co17: CJINE  R7,%¥17,C 18
MOV A, #02
RET
C 18: CINE  R7,%18,C 19
MOV A, 03
RET
C_19: CONE R?,#l9,C_20
MOV A, #04
RET
C_20: CINE  R7,420,C_21
MOV A, #05
RET
C 21: CINE  R7,#21,C 22
MOV A, #06
RET
o o22: CINE  R7,#22,C 23
B MOV A, 307
RET
C 23: CINE  R®7,#23,C 24
MOV N, #08
RET
C 24 CINE R7,#24,C 25

MOV A, #09
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RET
C 25: CINE R7,1#25,C 26
MOV A, #10
RET
C 26: CINE R7,#26,C 27
MOV A, $11
RET
C 27; CJNE K7, #27,C 28
MOV A, #12
RET
C 28: CINE  R7,#28,C 29
MOV AL #13
RET
C 29: CJNE R7,#29,G0
MOV A, #14
RET
GO: LJMP BACK

;**************** SHOW STOCK ek ok ok owokkkok ok ohk ok ok ow ok ok ok ok ok ok ok ok ok k&

SHOW STOCK: SETE  VCC
JNB SELECT 1,SHOWL
JHNB SELECT 2, SHOWZ2
JHNE SELECT 3, S5HOW3

JB CANCLE, L
JME SHGW S5TOCK
SHOW] : MOV A, STOREL

ACALL SHOW SEG
ACALL DELAY 15
LJIMP  SHCW STCCK

SHOWZ : MOV 4, STOREZ
ACALL ZHOW SEG
ACALL DELAY 18
LJMP SHOW STOCK

SHOW3: MOV N, STORES
ACALL SHOW SEG
ACALL DBELAY 15
LJMP  SHOW STOCK

CL: CLR VCC
RET

T N o e e ok Ak ok ok ek sk ke ok ok ko ok kK ke ok
Hd - - =% NEW STOCK * *

NEW STOCK: SETB YCC
JNB  SZTLECT 1,NEW 1
JNE  SELECT 2,NEW 2
JNB  SELECT 3,NEW 2
JB CANCLE, CLG
JMP  NEW STCCK

NEW 1: MOV STOREL, #07
MOV A, STOREL
ACALL SHCW SEG
ACALL DELAY 18
LIMP  NEW STOCK
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MOV
MOV

NEW 2:

STOREZ, #07
A, STOREZ

ACALL SHOW SEG
ACALI. DELAY 18

LJMP
MOV
MOV

NEW_STOCK
STOREZ, #07
A, STORE3

ACALL SHOW SEG
ACALL DELAY 15

LJMP

CLO: CLR

RET

prAFekEews f GEGMENT SHOW

SHOW SEG: MOV
MOV
MOV

RET

;****w****************** DATA FOR SHOW

DATA: DB
DB
DB
DB
DB
DB
DB
DB
2B
DB

DARTAL: CBE
DB

sw ok ok ok ow ok ke ke ok k ke ok ek ok kR
r

DELAY_2 5ME: MOV

LOOPL:
MOV
MOV
SETB
JNR
CLR
CLR
DJINZ
RET

DELAY
DELAY
LOOPZ

5 MOV

MOV

b =
8]

MOV
MOV
SETB
JNBE

NEW STOCK

vCC

dkk ok w ok ok okd ok bk ok ok bk kR ok ok ke ek ke ke ok ok

DPTR, #DATAL
Z, @A+DPTR
PO, B

ER R R R R A R

O0OH,01H,02H,03H, 04K, O5H,06H, 07H, 0BH, 0SH
10H,11H,12H,13H, 14H, 15H,16H,17H, 18H, 191
20H,21E,22H,23H,24H, 25H, 26H, 27H, 28H, 29H
30H,3LH,32H, 33H, 34H, 35H, 36H, 374, 38H, 394
40H,41H,42H,43H,44H, 45H, 46H,47H, 48H, 494
S0H,51H,52H,53H, 54H, 5510, 56H, 57H, 58H, 59H
6CH, 01lH, 62H, 63H, 64H, 651, 66H, 67TH, 68H, 69H
YCH,71B,72H,73H,74H,75H,76H, 778, 784,794
80H,B81H,B2H,83H,841,85H,86H,87H,88H, 891
90H, 91H, 92H, 93H, %41, 954, 96H, 97H, 981, 991

OCH,01H,02H, 034, 04H, C5H, 06H, 07H, 08H, C9E
10H, 11H,12H, 134, 14,124

DELAY ZONE &% % kb ko dbdkokodk bk okododok ok owokodh ok ko s koo v b

RO, #25

MOV TMOD, $01H
THO, #0FCH

TLO, #67H

TR0

TF0, $

TFO

TRO

R0, LOOP1

£1,#40
RO, #25

MOV TMOD, #01H
THC, #0FCE

TLC, #67H

TR(




81

DINZ RO, LOOF2
DJNZ R1,DELAY 25
RET

DELAY Z20MS: MOV TMOD, #01H
MOV THEO, #0B7H
MOV TLO, #0FFH

SETB TRO
JNE TEO, 3
CL TEQ
CLR TRO
RET

DELAY 1IMS: MOV TMOD, #01H
MOV THO, #0FCH
MOV TLO, #6701

SETB TRO
JHNE TFO, 3
CLR TFO
CLR TRO
RET

END

lusunsamauasmananuazAwviagy

;¥*% PROJECT PETER 05/03/254%

;*** PROGARM ACTIVE 25-1 BATH
;***% LED SHOW ACTIVE

;*** CONTOR MOTOR OUTUT

;%% DATA CONTOR PROGARM

;¥*w* INFRSD AND OPTO CONTOR

TIME 10:00 PM

<P3.0-P3.7>
<F2.0-F2.2>
<P1.0-F1.7>
<P0O.0-P0.5>

;**‘*****‘-‘(**‘k***************‘K*************‘K*****

ORC QCQ0H

;*y******* INPUT CONTOR PROGAR[\,] Fohkkkdwkhkhkwokokkdkw

INFRSD_1 BIT FO.O

INFRSP 5 BIT  PO.1
INFRSD 10  BIT  PO.2
OPTO 1 BIT  P0.3
OPTO_5 BIT  20.4
CPTC_10 BIT  PG.5

jrExFFAwdw DATA CONTOR PROGARM <P1,0-P1.

; INFRSD. 1 ACTIVE
;INFRSD 5 ACTIVE
; INFRSD 10 ACTTVE
;OPTO 1 ACTIVE
;OPTO_5 ACTIVE
;OPTC_10  ACTIVE

;********* OUTPUT CONTOR MOTOR dok ok ko ok ko o ok ok k ok

;MOTOR 1 ACTIVE
;MOTOR 5 ACTIVE
;MOTOR_1C  ACTIVE

;SUPPLY 1 ACTIVE

MOTOR 1 BIT F2.0

MOTOR 5 BIT  P2.1

MOTOR_10 BIT F2.2

jrE¥sckwds QUTPUT CONTOR LED SHOW SUPPLY **%*=+*
SUPPLY 1 BIT  F3.0

SUPPLY & BIT  F3.1

SUPPLY_10  BIT  F3.2

;SUPPLY 5 ACTIVE
; SUPPLY 10 ACTIVE

;*w****‘*** PROGRA[V] CONTOR ALL******************

START: MOV EO, #OFFH
MOV 1, ¥OFFH

; INFUT
; DATE CONTOR

Tk ok *
* ok ok k
* ok &k
E
L

* ok ok k

"Oll
"O"
"Oll
"Oll
I'IO"
I'IO'II

7> ACTIVE "1"

I'IOII
IIO"
llO"

"l"
"1 "
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PETER:

PETER 1:
PETER 2:

; >STRAT>>>>
PETER 3:

BIl:
B2:
B3:
B4:
R5:
B6:
B7:
B8:
BS:
B10O:
B11l:
B1Z:
B13:
Bl4:
B15:

Blo:

B22:

MOV P2, #0FFH ; CONTOR MOTOR
MOV P3, #00H ;DISPLAY LED ACTIVE
MoV R4, #C00H ; DATA
MOV A, #00H

MOV A, Pl

MOV E4,A

LJMP CHAK SUPPLY
CINE R4, #00H, PETER 2
LJMP PETER

CJINE R4, #0FFH, PETER 3
LJMF PETER

PROGRAM CHAK DATA <<<<<<<<CC<C<L
CINE R4,#143,B1

LJMP CONTOR 20

CJINE R4, #0FH, B2

LJMP  CONTOR 15

CINE R4, #0AH,B3

LIME  CONTCOR 16

CINE R4, #05H, B4

LJMP CONTOR_5

CJNE R4, #13H,B5

LJMP  CONTOR 19

CJINE R4, #12H,B6

LJMP - CONTOR 18

CJNE R4, #11E,B7

LJMP CONTOR 17

CJINE R4, #10H,BB

LJMP CONTOR 16

CJINE R4, #0EH,B%

LJMP  CONTOR 14

CJINE R4, #0DH,B10
LJMP CONTOR 13

CJINE R4, #0CH,B11
LJMP  CONTOR 17

CJINE R4, #0BH, B2
LJMP.  CONTOR. 11

CINE R4, #09H,B13
LJMP  CONTOR 8

CJNE R4, #08H,Bl14
LJMP  CONTCR B

CIJNE R4, #07H,B15
LJMP CONTOR 7

CJINE R4, #06H,B16
LJME CONTOR_6

CJINE R4, #04H,B17
LJMP CONTOR 4

CJIJNE R4,#03H,B18
LJME CONTOR 3

CJINE R4, #02H,B19
LIMP  UONTOR 2

CJINE, R4, #01H,B20
LIMP  {ONTGR 1

CJINE R4, #15H,B2:
LJMP  CONTOR_21

CINE R4, #16H,B22
LJMP CONTCR 22

CJNE R4, #17H,B23
LJMP  CONTCR 23
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B23:

Bz24:

B2h:

CJINE
LJvp
CJINE
LJMP
LJMP

R4, #18H,B24
CONTOR 24
R4, #19H, B2S
CONTOR_25
START

; »THE END>>>> PROGRAM CHAK DATA <<<<<<<<L<LC<C
; >START>> PROGARM ACTIVE 25-1 BATH <<<<<<<<<

’-t***t********* AC‘TIVE 25 BATH Howok ok ok ok ok ko ok w k&

CONTCR 25:

cz5 1

;**t****‘k**v**i

CONTOR_ 24+

Cz4 L:

c24 4

C24 5:

JB INFRSD 10,€25 1
SIMP €25 2
MOV RO, $02H
ECALI, CONTOR MI10
MOV R2, #05H
ACALL CONTOR M1
LJMP SET P1
JB INFRSD 5,C25 3
SJMP 25 4 \
MOV R1, #04H
ACALL CONTOR M5
MOV R2, #05H
ACALL, CONTOR M1
LIMP - SET P1
a8 TNFRSD 1,025 5
LJMP  SET Pl
MOV 22, FOAH
ACALL CONTOR M1
MOV R1, #D1H
ACALL CONTOR MS
MOV RO, #01H
ACALL CONTOR M10
LJMP. | SET_P1
ACTIT\]E 24 BATH F ok ok ok ok ok ok ok ko ok kR
JB INFRSD 10,024 1
SJMP €24 2
MOV RO, #02H
ACALL CONTOR M.0
MOV R2,4#04H
ACALL CONTOR ML
LOMP  SET P1
JB INFRSD 5,024 3
SIMP 244
MOV R1,#04H
ACALL CONTOR M5
MOV R2, #04H
ACALL CONTCR M1
LJMP SET P1
JB TNFRSD 1,C24 S
LJMP SET Pl
MOV RZ, #09H
ACALL CONTOR_ M1
MOV RL,#01H
ACALL CONTOR M5
MOV KRG, #01H
ACALL CONTOR M10
LCMP  SET_P1

;****t***t***t* A.C’[TVE 23 BATH kR kR ok bk ok koW Rk

CONTOR_23:

JB
SJMP

INFRSD_10,C23 1
g232
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Cc23 2

c23 3:

;*w***x******** ACI'I\”E‘J 22 BATH

CONTOR_22:

€22 1:

ce2 2:

Q22 4.

co2 5:

MOV
ACALL
MOV
ACALL
LJME
JB
SJIMP
MOY
ACALL
MOV
ACALL
LJIMP
JB
LoMP
MOV
ACALL
MOV
ACALL
MOV
ACALL
LJMP

JB
SIMP
MOV
ACALL
MOV
ACALL
LJMP
JB
SJMP
MOV
ACALL
MOV
ACAELL
LJMP
JEB
LJMp
MOV
ACARLL
MOV
ACALL
MOV
ACALL
LJMp

RO, #0ZH
CONTOR _M10
Rz, #03H
CONTOR_M1
SET_P1
INFRSD 5,C23 3
€23 4

R1, #04H
CONTOR M5
RZ, #03H
CONTOR M1
SET_P1
INFRSD 1,C23°5
START

RZ, #08H
CONTOR M1
R1, #01H
CONTOR M5
RO, #01H
CONTOR M10
SET_P1

Ak dkhkhrokkk* ok

INFRSD. 16,822 1
T

RC, #02H
CONTOR_M10

RZ, #02H
CONTOR M1
SET_P1

INFRSD 5,C22 3
C22 4

R1,%04H
CONTOR M5

R2, #0281
CONTOR_M1

SET P1

INFRSD 1,C22 35
START

X2,4073
CONTCR M1

R1, #01H
CONTCR_MS

RO, #01E
CONTCR_M10
SET_ Pl

;*****:&r***-ﬁr**** Ac"]"I\J’E 21 BATH ko ok ok ko ow ok ko ko

CONTOR_21:

cz21 1:

JB
S JMP
MOV
ACALL
MOV
ACALL
LJMP
JB
SIMP

INFRSD 10,C21 1
212

RO, $02H

CONTOR _M10

K2, #01H
CONTOR M1

SET Pl

INFRSD 5,C21 3
2274
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c21_3: Mov R, #044
ACALL CONTOR M5
MOV RZ,#01H
ECALL CCNTOR M1
LJMP  SET_P1

c21 4: JB INFRSD 1,021 &
LJMP  START
c21 5: MOV R2, $06H

ACALL CONTOR M1
MOV R1,4D1H
ACALL CONTORﬁMS
MOV RO, #01H
ACALL CONTOR_MlO
LJMP  SET_P1

;******i********ACT‘IVE 20 .BATH**************

CONTOR 20: JB INFRSD 10,020 1
SIMP 20 2
€20 1: MOV RO, #02H

ACALL CONTOR M10
LJMP SET _PL

c20 2: JB INFRSD 5,C20 3
SIMP.- G20 _4
c20_3: MOV R1, #04H

ACALL CONTOR M3
LJME  5ET P1

c20_4: JB INFRSD 1,C20 5

SJMP  C20_6
C20 5: MOV | RZ, #C14H

ACALL CONTOR. M1
C20_6: LIMP  SET E1
;*******w*******AC"l‘IVE 15 BATH**************
CONTOR 15: JB INFRSD 10,C15 1

SJMP  Cl5 2
C15 1: MOV RO, #01H

ACALL CONTOR M.0
MOV R1,#01H
ACALL CONTOR M5
LJMP START

Cls 2: JB INFRSD_5,C15 3
SJMP C15 4
C15 3: MCV R, #03H

ACALL CONTOR M5
LJMP  START

C15_4: JB INFRSD 1,C15 5

SIMP  C15 6
C15 5: MOV RZ, #0FH

ACALL CONTOR M1
Clh 6: LJMP START
'-*******+*******AC‘I‘I\]E 10 BP.TH*********x***-k
CONTOR 10: JB INFRSD 10,Cl0 1

SJMP 10 2
Cilo 1: MOV RO, #01H

ACARLL TONTOR M10
LJMP SET Pl

Ci0_2: JE TNFRSD 5,010 3
SJMP 710 4
C10_3: MOV R1, #OZE

ACALL CONTCR M5
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C10_4:
C10 5:

C1C_6:

LIME  SET Pl

JB INFRSD 1,C10 5
SIMP 10 6 -
MOV R2, #0AH

ACALL CONTOR M1

LJMP SET P1

;***************AC'FIVE 5 BATH**********K****

CONTOR_ 5

CH 4:

JB INFRSD 5,05 1
SIMP €5 2 -
MOV R1,#01H
ACALL CONTOR M5
LIME  SET P1

JB INFRSD 1,05 3
SJMP 5 4

MOV R2, #OSH

ACALL CONTOR M1
LJMP SET_P1

;***************ACTIVE 19 BATH**************

CCNTOR_19:

ci9 1:

C19 21

C19 3:

C19 6:

JB INFRSD 10,€19 1
SCMP €18 2

MOV RO, #01H

ACALL CONTOR_M10Q

MOV 21,4014

ACALL CONTOR M5

MOV R2, #0040

ACALL CONTCR M1

LIMP  SET P1

JB INFRSD 5,019 3
SJMP G194

MOV R1, #03H

ACALL CONTOR_M5

MOV R2,#04H

ACALL CONTOR_M1

LJMP SET_P1

JB INFRSD-1,C19 5
SCMP €19 6

MOV RZ,#13H

ACALL CONTOR M1

LJMP  SET P1

;*********y***w*ACTI\[E 18 BATH* * **ddddkk ok xw

CONTOR_18:

c18 1:

C18_4:

JB INFRSD_10,C18 1
SJMP  Cl8 2

MOV RO, #01H

ACALL CONTOR M10

MOV K1, #01H

ACALL CONTOR_M5

MOV R2,#03H

ACALL CONTOR M1

LJMP  SET Pl

JB INFRSD_ 5,018 3
sJMP 718 4
MOV =1, #03H

ACALL TONTOR MS
MOV R2, #03H

ACALL CONTOR_M3

LJMP  SET Pl

JB INFRSD 1,CLl8 5
SJMP  C18 6
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Ci8_5: MOV R2, #12H

ACRLL CONTCR M1
Cl8 6: LJMP SET P1
;***************ACJ[‘IVE 17 BATH**************
CONTOR 17: JB INFRSD_10,C17 1

SIMP  C17 2 a
C17 1: MOV RO, #01H

ACALL CONTOR_M10
MOV R1,%01H
ACALL CONTOR M5
MOV RZ, #02H
ACALL CONTOR M1
LIMP  SET Pl

c17 2: JB INFRSD 5,C17 3
SJMP  C17 4
c17 3: MOV~ R1,#03H

ACALL CONTOR M5
MOV RZ, #02H
ACALL CONTOR M1
LJMP SET_P1

Cl7 4: JB INFRSD 1,C17 5

SJMP - C17 6
C17_5: MOV R2,#11H

ACALL CONTOR M1
C17_6: LJMP SET Pl
;***************AC‘FI‘{J’E 16 BATH**************
CONTOR_16: JB INFRSD 10,G16 1

SJMP | Clé 2
Cl6 1: MOV RO, #01H

ACALL CONTOR M19
MOV | R1,#01H
ACALL CONTOR M5
MOV _R2,#01H
ACALL CONTOR M1
LJMP SET Pl

Cl6_2: JB INFRSD 5,016 3
SINP. C16.4
Cl6_3: MOV R1, #02H

ACALL CONTCR M5
MOV R2, #CTH
ACALL CONTOR M1
LIMP  SET P1

C16 4: JB TNFRSD 1,C16 5

SIMP  C17 6
Cl6 5: MOV R2,#10H

ACALL CONTOR ML
C16 6: LJMP  SET Pl
;**&**********+*ACT‘IVE 14 E%ATH**************
CONTCR 14: JR TNFRSD 10,014 1

SIMP 14D B
Cl4 1: MOV KO, #O1H

RCALL CONTOR M10
MOV RZ, #04E
ACALL CONTOR M1
LIMP SET_P1
c14 2: JB INFRSD_5,C14 3
SIMP 14 4
c14 3: MOV R1, E02H
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ACALL CONTOR M5
MOV RZ, #04H
ACALL CONTOR M1
LJME SET P1

Cl4_4: JB TNFRSD 1,C14 5

SIMP  Cl4 6
Cl4 S: MOV R2, #0EH

ACALL CONTOR M1
Cl4 6: LJMP SET_P1
;***************ACTIVE 13 BATH**************
CONTOR 13: JB INFRSD_10,C13 1

SJMP  C13 2
C13 1: MOV RO, #OLH

ACALL CONTOR M10
MOV R2, 403H
ACALL CONTOR M1
LJMP SET_P1

C13 2: JB INFRSD 5,013 3
SJMP €13 4
Cl3 3: MOV R1,#02H

ACALL CONTOR M5
MOV RZ2, #03H
ACALL CONTOR M1
LJMP SET P1

C13 4: JB INFRSD 1,C13 5

SJMP  Cl3_6
C13 5: MOV K2, ¥ODH

ACALL CCONTOR_M1
C13 6: LJMP  SET Pl
:**********wf***AC’l’IVE 12 BATH************-A—*
CONTOR_12: JB INFRSD 10,C12 1

SIMP 12 2
Ccl2 1: MOV RO, #01H

ACALL CONTOR M10D
MOV R2, #02H
ACALL CONTOR M1
LJMP SET Pl

clz2 2: JEB INFRSD 5,C12 3
SJME  Cl2 4
cl2 3: MOV K1, #02H

ACALL CONTCR M5
MOV RZ,#02H
ACALL CONTOR M1
LJMP ESET_P1

C12 4: TB INFRSD 1,C1Z2 5

3JMP  C12 6
cl2_5: MOV R2, #0CH

ACALL CONTOR_M?
Cl2 &: LJMP  SET Pl
;w**************AC’T‘I‘JE ]1 BATH*'&************
CONTCR_11: JB INFRSD_10,C11 1

SJMP Cl1 2
cil 1: MOV 20, #01H

ACALL CONTGOR_M10
MOV RZ, #01H
ACALL CONTCR_Mi
LJMP  ZET Pl
€11 2: JB INFRSD 5,C11 3




89

SJMPE
MOV
ACALL
MOV
ACALL
LJMP
JB
SJMP
MOV
ACRLL
LJIMP

C11 4:
cl1 5:

Cll_&:

;*****r***w***r*ACTIVE

CONTOR_ 9: JB
SJMP
MOV
ACALL
MOV
ACALL
LJMP
JB
SJMP
MOV
ACALL
LJMF

co 1:

c9 2:

c9 3.

Co 4:

C11_4
R1, #C2H
CONTOR M5

Rz, #01H
CONTOR_M1

SET Pl
INFRSD_1,C11 5§
C11 6

R2, #0BH

CONTOR M1

SET P1

9 BATH***************
INFRSD 5,C5 1
co 2

R1,#01H
CONTOR_M5

R2, #04H
CONTOR M1
SET_F1
INFRSD_1,C9_3
I

RZ, #09H
CONTOR M1
SET_P1

;*********w*****ACTIV’E 8 BATH® * & &k odkk ko k ok x &k

JB
5JIMP
MOV
ACALL
MOV
ACALL
LJIME
JB
SCMP
MOV
ACALL
LJME

CONTOR_B:

CB 2:

cg 3:

C8 4:

INFRSD 5,C8 1
=

R, #01H
CONTOR M5

R2, #03H
CONTOR_M1
SET_P1

INFRSD 1,C8 3
€8 4

R2, #08H
CONTOR M1

SET P1

;*w***********x*ACTI\}TE 7 BATH***************

JB
5JIMP
MOV
ACALL
MOV
ACALL
LJMP
JB
SCMP
MOV
ACALL
LIMP

CONTOR 7:

c7 1:

c7 9.

INFRSD 5,07 1
- A
R1,#01H
CONTOR M5

K2, #0ZH
CONTOR_M1

SET P1

INFRSD 1,C7 3
©7 4

R2, #07H
CONTOR_M1

SET P1

;*w*******w***r*ACT‘TK\’TR 6 BATH***&v***vi*****

JB
SJMP
MOV
ACALL
MOV
ACALL
LJMP

CONTOR &

Ce 1:

TNFRSD 5,C6 1
o6 2

R1, #01H
CONTOR_M5

R2, ¥D1H
CONTOR M1

SET Pl
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Cé6 2: JB INFRSDC 1,C6 3
SIMP  C6 4

Cé 3: MOV R2, #06H
ACALL CONTOR M1

C6 4: LJMP SET_P1

;*:*************ACTI‘JE 4 BATH> *** & ddkdxddkkdnk

CONTOR 4:  JB INFRSD 1,C4 1
SJMP €4 _2

C4 1: MOV R2, #04H
ACALL CONTOR_M1

c4_2: LJMP  SET F1

;********w***r**ACTI\fE 3 BATH***************

CONTOR _3:  JB INFRSD_1,C3 1
SIME 03 2

C3 1: MOV RZ, #0O3H
ACALL CONTOR M1

c3 2: LIMP  SET_21

;***************ACTIVE 2 BATH***************

CONTOR 2: ~ B INFRSD L,C2 1
SJaMp (2 2

C2 1: MOV R2, $02H
CALL- CONTOR Mi

Cz 2 LJMP SET Pl

;***************AC’Z‘IVE l BATH***************

CONTOR 1: JB (NFRSD 1,C1 1
SJMP 012

Cl 1: MOV RZ, #01H
RCALL, CONTOR M1

Cl 2: LIJME  SET Pl

25-1 BATH <<<<<<
MOTOR <<<<<<<<<<

dhkok ok k ke wk ok okk ok kh

;>»THE END>>> PROGARM ACTIVE
;>START>>>>> PROGARM CONTOR
JrrF kAo CONTOR MOTOR

CONTCR M1: CLR  MOTOR 1 P
ACALL DELAY 20M§ px+**
ACALL DELAY 1QMS " ;***
M1 1: JNB. OBTQ 1,M1 2 ;**»
SJMP ML 1 prEx
M1 2 SETR MOTOR 1 PR
SETB CPTO 1 preE
DINZ  R2,CONTOR M1 PR
RET R
;******‘k‘k*** CONTOH MOTOR 5 * ok owk ok Wk ok ok ok ok ok ko
CONTOR M3: CLRE  MOTOR_5 R
ACALL DELAY 20MS ;**+
ACALL DELAY 10MS ;***
M5 1 JNBE  OPTC 5,M5 2 ;xw*
SIMP 5 1 IR
M3 2 SETB  MOTOR 5 pEE
a SETE  OPTO 5 Pk
DINZ  E1, CONTOR_ M5 g
RET H
;*********i* CC.NTOR NIOTOR 10 ok ok ok k ok ke k ok kA%
CONTOR M1C: CLR  MOTOR 10 PR
B LCALL, DELAY 20MS ;**+

ACALL DELAY 10MS

FRESE L 3
I
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JNB
SJMPE
SETB
SETB
DINZ
RET

M10 1:

M10 2:

QFTC_10,M10 2 ;

M10 1 pEr

MCTOR 10 prE

OPTO_10 jek

RC, CONTOR M10 ek
;***

; »THE END>>> PROGARM CONTOR MOTOR <<<<<<<<«<
;************** LED CHAK SUPPLY deode ok oW ow ok ok e ke ok ok ok

CHAK_SUPPLY:JB

PETEROL: JB
FPETEROZ: JB
PETEROZ: JHEBE
PETERO4 : JHNZ
PETERODS: JNE
PETERCOE: LJMP
PETERO7: CLR
S5JMP
PETERDE: CLR
SJIMP
FETERDS: CLR
SJMP
PETER1O: SETB
SJMP
PETER1L: SETB
SIME
PETER1Z: SETB
SJIME

INFRSD 1, PETERQT

INFRSD 5, PETEROS

INFRSD_10, PETER09
TNFRSD 1, PETER10

INFRSD 5, PETER11

INFRSD_10, PETERI2
PETER 1

P3.0 ; LED SHOW
PETERO1
P3.1 ;LED SHOW
PETEROZ2
pP3.2 ;LED SEOW
PETERO3
= D) ; LED SHOW
FETERO4
P3.1 ; LED SHOW
FETEROS
E3.2 ; LED SHOW
PETERCGH

SUPPLY 1 ACTTVE
SUPPLY 1 ACTIVE
SUPPLY 1 ACTIVE
SUPPLY 1 NO-ACTIVE
SUPPLY 5 NO-BCTTVE

SUPPLY 10 NO-ACTIVE

IR I R R R A R T I R R A U e A
r

; DELAY DATA <P1.0-Fl1.7>

SET P1: ACALL DELAY 18
ACALL DELAY 18
LJMP  START
;******r***w**i DEIIAY dhkok ko ok e ok ko ok ke owow ok ok ke
DELAY 13: ~ MOV RS, 440
DELAY 25: MOV  R6, #25
LOOB2 : MOV TMOD, $01H
MOV THO, #0FCH
MOV TLC, $#67H
SETB TR0
JINB. WIFD .8
CLR - TF9
CLR 7RO
DJNZ 26, LOOP2
DINZ R5,DELAY 25
RET
DELAY 20MS: MOV~ TMOD, #01H
MOV THO, #0B7H
MOV TLO, #0FFH
SETR TRO
INE O VEO, S
CLE  TFO
CLR TRO
RET
DELAY 10M5: MOV RS, #10
DELAY 1MS: MOV  TMOD, #01H
B MOV THO, #0FCH
MOV TLO, #67H
SETR  TRE
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JNB
CLR
CLR
DJINZ
RET
END

TEO, $

TFD

TRO

RS, DELAY 1MS
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