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11 Hardware

Micro controller 8051

12 Software

Micro controller 8051
Communication Bus
Single Keyboard

function !
Computer LCD
. Application Software

Visual Basic Version6.0 Professional Edition

Microsoft Visual Basic
Windows
Driven User Interface
Object
Object
User Interface

Monitor Program

Micro controller

Personal computer

Personal

Microsoft

Application
Even-
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Microsoft Visual Basic !
(User Interface Design)
(Command code )

User Interface

Inale Shift Key Unit

Block diagram

Single shift key unit
16 character 1 line key
Memary

Key 20 Keys
8051 RAM
2 Port
Bus
i out
Memory Decoder

MPU 8051
MODULE
Decoder MPU 8051

User
Hy

MPU 8051
5 key Key
8000H

MODULE Qutput

Decoder — Port

Qutput Port

3. MPU §051
LCD MODULE
keyboard matrix bxs
RAM

External Data Memory Reader

Reader Coll Ta(

Connector DBY .
Memory Port

RS 485

LCD MODULE 8051 LCD
Decoder Port Memory

User LCD. MODULE
LCD MODULE 8051

User Keyboard Matrix by

20 keyst Input Port Address

Address LCD MODULE LCD
Port Memory Decoder
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Key Key . Functions Key 8051
Key Scan Key Key Scan Key  Column!
ROW Key Code Key Key Board
Output Input Port Input Port R. PACK 10
K pull up Input Logic "
Key Input Port

gle shift key unit mjPersonal Computer

RS-485 Bus RS-485
Port RS-485 Qut Port action single shift key unit
Lsingle shift key unit (occupy bus) RS 485 single

shift key unit — short

active RS 485 single shift key unit
PC single shift key unit
8051 ( reset power on )
8051 ingle shift key units action
action single shift key unit
LCD indicator
single shift key unit
interface user beep 8051
square wave driver buzzer driver
tep up voltage 5 volts square wave square wave
amplitude 20 volts, coil coil

square logic “L”
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coil square wave logic” 0
L limit l0ss coil load buzzer
CPU §051 run mode internal program 8051
fetch execute ROW 8051 ROW
8 KByte program
data memory 8051 250 Byte
data external data memory
RAM jumper K. Byte (6116) BK
Byte (6264 ) decode port & memory decode
data memory back up data loss data
data single shift key unit single shift key unit number 1
password Ledit enable single shift key unit
8051 Reader 2 Port
Input Output Reader 125 KHz,
Tay ID. Code T4y
8051 Reader 2
Reader 2 ID.Code  Reader
8051 Reader 2 125 KHz
Port Memory Decoder Input Port
Qutput Port RD WR
8051 Decoder Port 8051 Decode Port

Memaory Port  Address Memory
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(MALE]
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mMO>»Nom—z— g

:} ; MPU
N LCD
—V/| MODULE
PORT
BATERY
BACKUP
L————« RAM PORT & MEMORY
DECODER
|
3.1 Block Diagram — Single shift key unit

(FEMALE)

SUPPLY
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Single shift key unit (Hardware)

3.2 Power Supply AC 9,09V Bridge
Rectify BL Rectify ~ Fiter ~ C1 2000 MFD 16V, IC Regulator MC
7805 5 Filter ~ C2 10 UF 10v.fm

5 \ce




34

Single shift key unit MPU ( Micro Processor
Unit) 8051 Internal  Program  Memory 8 K Byte Internal
Data Memory 256 Byte Port 4 Port Port 8 hit
Poweron (6 1 U, 8051 Reset Active
High 3.3
Ve !
5D
R 8051
33 Reset 8051
Logic “1" Reset Charge C6
ResetfV/ Logic “0 * 8051 Run Program
Address 0000H (internal Memory Program) ENAP 8051 R
1K Vee 8051  Fetch Instruction ROM 8051
RAM Data Memory Pot0 8051

Data Do D7 Address A0 -A7  Multiplex ALE (Address Latch



3

Enable ) ALE Logic* " Logic “0" Port 0
AQ-A7 ALE Latch  74LS373 Address AQ-A7
Latch Q0-Q7  74LS373  AQ-A7 RAM 1C 6116
Address A8-A12 Port 2 A8-12 6116 34
Read 6116 8051 Write 8051 6116
RD 8051 Active 8051 Read
movx a DPTR WR 8051 active (logic" 0 8051
write movx @ADTR A
PSEN | /
R_D - WL\ | TRLRH i /
= S e |
PORTO J_’\ r . _“ ' [

34 External data memory read cycle

1471212463
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TLHL — - V TWHLH
/ \\ / \\ /'/
ALE

psen [/ N N\ /

e TLULWN—————sta——TWILWH - ——=

WR

TUAX | TOVWX

TAVLL -~ TOVWH

: TWHOX
AG-A7 /| ‘ \\ AD-AT INSTR
/
— DATA OUT /\ FROM PLC w
PORTO —

TAVWL

P20-P2.7 OR AS-A15 FROM DPH
PORT2 AB-A1S FROM PCH

35 External data memory write cycle

decode port ~ memory’ 1C74 LS 139 dual 2 to 4 line
decoder P27 P26 8051 address A 15 Al4
B A 74LS139 Al4U,  AlS decode
4 combination output  Y0-Y3 74 LS139 address
YO = 00 xxxx xxxxx xoxx 1YL = 0IXX xxxx xxxx XXXX 1Y2 = 10XX XXXX
XXXX XXXX ,Y3=LIXX XXXX XXXX XXXX address A0
Al3  decode A0-A13 1" A0-13

logic"01  hit Y0=0000H ¥1=4000H.Y2=8000H,Y3=C000H ( H
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16 1x ) address A
B 74LS139 enable ' E  74LS139
logic low E WR 8051 decode output
port write external memory 8051 output write RAM
WR active ( logic low ) enable  74LS139
decode decode input port read external memory
74LS139( 74LS139 decode 2 ) Y0-Y3
decode A decode
decode E  decode RD 801 8051
input ~ read RAM RD active ( logic low )
enable  decode decoder 2 Y2
input port IC 74L.S244.Y3 OE address input
port 8000H read  RAM address CO00H
input port read RAM
1 Inputport  keyboard
MOV DPTR#8000H address port  keyboard
8000H
MOVXA 1@DPTR address 8000H ACC
END
2 read RAM
MOV DPTR# CO00H address  RAM
MOVX A 1@DPTR RAM ACC
END
2 8051 portl  external data memory

MOVX A,@DPTR 8051

RD active WR
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active Input port  output port address
decode output port wite RAM
input port read  RAM D
8051  active R active output port
fte RAM
3 outputpot  LCDport
MOVDPTR#8000H address port  LCD
MODULE
MOVAH0 out
MOVX @DPTRA ACC  LCD
MODULE
B\D
4 wie  RAM
MOVDPTR #C000H address  RAM
MWVA #00 ; RAM
MOVX @DPTRA ACC RAM
address CO00H
B\D
3 4 861 output  wnite to external
data RAM MOVX @DPTRA WR &L active
D active’ DATA DO-D7 RAM
pot0 8Bl DOD7  walid D WR acive
8Blread wite  RAM output
LCD MODULE DO-D7 LD MODULE
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D0-D7 DO-D7 latch LCD
E LCD latch E Y2 decoder
7415139 R 8051 active Y2 active
logic low LCDU  active E LCD
WR 8051  active Y2 low  high E
LCD active

8051 keyhoard inputport — IC 74LS2M
806l memory address address 8000H
Input port read extenal data memory  address 8000H 806l
address  input port ~ key board address RAM
RAM CO00H key hoard ITefriX
54 20 key row5 o colum 4 colum
colum output port - PL4-PLY 8051 ow
145244 3state buffer input 8061 ky 86l
scan key  check key scan key 8061
colum Lactive (logic“0“) — colum active (logic“1%)
fow Srow  input port address 8000H  check  row  row
active column oW active colum
active (colum active™ check fow active
key colum
key row 8061 bt bt active 8061
soft ware key  IC7ALS44  octal 3-state non
Inverting  buffer enable outpt E)  active  logic
ative Y2 TALSIX
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34 timng diagram  data inactive

key hoard 86l Input port 7415244 data in
active pot2 806l AB-ALS AB-AL
decode 74 10 Y2 active logic low Y2 B
(enable output ) 7ALS2M4 key" bus 861
datain 806l

logic  low active Input
145244 logic high key Input

R.10K5 oull up high

861 interface  user LCD MODULEI6 character 1
e 8061 LCD
8061 LD external data memory
Wite LD key board

35 data out active 8051  dataw
port 2 address A8-A15 decode  74LS139 Y2 active
(address 8000H) WR 8051  active LCD. active
LCD. active Y2 (Y2 E (enable)  LCD)
WR 8051 “ active data  active LCD
latch  data 8051 8051 data LCD data  LCD.
data 8051 port 0 1 LCD. ground 2
VCC 3 brightness 3
brightness 3 LCD.
LCD. 3 pull up
R ground 4
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LD data LCD. command  data
PLO 8kl data  LCD 8061
data command 851  PLO  logic low
data  data bus data 8061 PLO  logic high data
bus gl LD enable
6 LD active (lowto high ) 5 RV LD
ground logic low 8051 write data to LCD.
6 Y2 TASIY enable LCD.  7- 14 data
databus 8061 861 nunprogram data
bus LD
enable LD active 8061 beep
Sqjuare Wave ey
er PL2 8051 logiclow  logic high
Software ' timer Square wave
logic low ~~ high time content ~~ time PL2
gic high RAT0 chargeC3 47K B E transistor
B transistor B
beta  transistor C grand E CE
1 il

pure indctance 3.6



t_J l—J 1_ ¥1P1.2

U1 B 993 TRANSISTOR

\;\ ;
0 \l / e ¥1 C Y83 TRANSISTOR
»
I/

36 ' Pure Indicator
PL2 806l gic low 3 discharge
D2 8061 & charge
B transistor 1 ' PL2  logic low
C3  discharge  transistor 11
11
bugger beep diode DL D8
6061 1
B WC
ground il
capacitance il load buzzer capacitance
tank circuit  self resonance

42
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IC 75176 R 485 interface 15176 driver
ffe PC 8051
2 75176 ort
8051
2 3 15176 P 8051 8051
PC P gic low
PL7  logic high  data 1 75176 RX 8051
data 8051 X 4 75176 pl7
RW transistors diver LCD indicator ingle shift key
unit ingle shift key unitmtPC
ASCII power on “single shift key
RS485 bus mjsingle shift keyunit single shift key unit
single shift key unit PC
PCs single shift key unit single shift key unit
single shift key unit “single shift key unit
connector ~ DB9 DBY DB9 inl
outsm chain out load
resistor impedance 7 single
shift key unit 1 PC card PC
terminal load impedance

ALE 8051 ' multiplex data  address AO-A7
ALE output X-TAL
6 ingle shift key unitH X-TAL 6.0000Mhz ALE
1Mhz 8051 access external data
memory ALE access external
data memory IMH ' - clock! '
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taglJi ALE 1 MH 4 single shift key
unit 2 reader TAG
single shift key unite 3.7 125 KH coil reader
ID.TAG 4 single shift key unit IC7ALSTA
AL D-FLIP FLOP  D-FLIP FLOP 2 '
250KH connector reader® 2
single shift key uniteconnector reader”
p3. P34 8051 8051 ID.TAG p3.2v ,
clock 250KFIZ enable ingle shift key unit
ID.TAG ingle shift key
single shift key unit PC.
single shift keyunit ingle shift key
Ingle shift key unite input, output,
reject ... RAM 6116 - CDS1210 battery back up  tum
off power 6116 DS1210 write
turn off power ingle shift key unit ¢S 6116
D51210 high VCC R 6116
gic 0 C5 high nte data  RAMG6116
6116 1210 batteryn
PCB ingleshift key unit 3 volt 6116

6116
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37 PCmj Single shift key unit
0 Reader
block diagram 33 reader # 1 reader #2
readers 2 reader #1
2 connector JP 1 clock MU 20KHz ' (
VPU IDCODE ) 2 DIV. BY2 125 KH
buffer & level translation logic ~ TIL 05
volts power driver
bvwots Q  Q power driver phase 180
Q logic*0" Q logic “ 1* Q  logic

“1" Q |OgiC ‘0"
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; | a‘% o
b m»L::nou s R 1“3 ﬁu—
M::cv BAND PASS H BAND PASS 4{ BANDPASS | | DETECTOR
T SAME AS READER # 1
L4
RAR?
38 Reader Block Diagram
Q pOWer  Clriver resonance  15KHZ
CA (B CA (B
resonance (125KHZ )
C CA (B
capacitance resonance IKH il
VOItS VOlts i
IDTAG.
1 | C TAG ID CODE
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reader i
i i IDCODE
Oetect detecom' "1 " " ' amplitude
band pass filter 3 frequency responses
frequence response flat 125 KH-15.625KHZ 39
band pass filter amplitude

FK (frequency shift keying ) . CODE D

TAG logic 0 s5wolts VAU CODE

Amplitude

39 Frequency response Band pass 3

D TAG

10 reader section ID TAG section
reacer section high frequency power driver diver
ool resonance capacitance  C coll
coll ol
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ol CTAG ID TAG section
ool ol
D TAG ID TAG
CODE col CODE
D TAG detector , VU

EEEEEEEEEEEEEEEEEEEEEEEEEE

310  Block Diagram  Reader



71 | Hardware

START

INIT. PARAMETER

MAIN LOOP

311 Overall of each single snift key nit program



[ START

INIT.ALL FLAG

CLEAR ALL BUFFER

INIT. LCD MODULE

INIT. TIMER & INTERRUPT

INIT. SER!AL COMMUNICATION

l
|
v

DISPLAY COMPANY

l FND

312 Int Parameters

50
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CLEARALLERRORBIT |

CLEAR FIRST KEY BIT

3.13 Main Loop



( START )

MOV R7, #07

YES -
%Pmssm [c=0]
NO

DEC.R7 BY1

NO

YES

READ KEY PRESS

T

READ TAG

NO

COMMU.BIT?

[— SR. SERVICE

e

vmsunk =4
=0

]
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e

YES

CLEAR VIRSUAL BIT

END

3.14 Scan Key



START

COMMU_BIT?
SELECT CASE
MENUCHOICE
DISPLAY FOR SHOW
MENUCHOKE=00 | | SHOW 1D_BUF PUT-BUF SHOW OUTPUT_BUF SHOW DEF1_BUF snonFz_BUFI!
’__J__ SHOW SHOW SHOW SHOW PC
SELEC CASE L _sur-'1| DEF4 BUF l | DEF5_BUF Hsnmou
' ROOTS

REJ_BUF

i
REJ_ERROR

RETRY DiS

319

Display




ENABLE BIT?

PUT DIGIT TO DEF[5] BUFFER

3.16 DO FUNCTION FOR DIGIT AT MENU CHOICE = 09
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ENABLE BIT?

DO NOTHING

END

DO FUNCTION FOR DIGIT AT MENU CHOICE -

10
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|

SELECT CASE MENU CHOICE
'!
=00-03 |
=05-10 v =04
SELECT CASE ROOTS
]
i

YES

DEF POINTER = 007

DECREASE DEF POINTER

3.18 DO FUNCTION FOR LEFT KEY



START

v
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SELECT CASE MENU CHOICE
=00-03
=05-10 =04
SELECT CASE ROOTS
=01 =00
YES
DEF POINTER$
NO
INCREASE DEF POINTER
( END

3.19 DO FUNCTION FOR RIGHT KEY



L=

Y

SELECT CASE MANU CHOICE

=00-
=05-

03
10

=00

=01

CLRZREJ BIT

YES

TEMPLATE = 0?7

NO

REJ BUF +1>INPUT?

YES

‘ NO

INC REJ BUF

MOVE TEMPLATE TO REJ BUF

v

58

SET BIT REJ ERROR

3.20

DO FUNCTION KEY FOR +REJ KEY



SELECT CASE ROOTS
=00 l =01
y
INC.ROOTS BY 1 CRREIET
l NO
DEF POINTER = YES
‘REJBUF-O? o
'
X
YES i NO DEC. ROOTS BY 1
SET BIT ZREJ BIT TOGGLE TEMPLATE
ACCORDING TO DEF POINTER
J
TEMPLATE = 01
MOVE TEMPLATE TO REJ BUF
POINTED BY LIST POINTER AR
' UPDATE DEF TYPE

e

DEC REJ BUF BY 1
|

!

CAL. OUTPUT

REJECT > OUTFUT?
YES
4

SET 3IT REJ ERROR J

l

NO

YES

MOVE OUTPUT TO OUT

l
1

UPDATE DEF TYPE |

| E———

3.21

= /a5

8o )

DO FUNCTION FOR SET KEY AT MENU CHOICE = 04

59

FOR REJ BUF #0 I



NO

START

B

ACTIVE COIL

i

ERROR

FIND SYNC?

Q

v YES

READ NEXT 10 BYTES

ERROR

CHESTE!

DECORDER?

SUCCES

PERITY CHECK?

&

SUCCES

CONVERT CODE TAG TO

ASCU CODE

DISPLAY ID. CCDE

CLR READ BIT

h 4

SET COMMU BIT

v

RS STATUS =00

|

v

|

STOP COIL POWER

l

|

END

3.22 READ TAG
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? Application Program

Production Monitor
System

L, Initiation
1.1 Defined Station

1.2 Defined Process

1.3 Defined Product

3
L. Station Name Table field
Station 7Name Unit Number  Operator Name Location
2. Process Table field
Process Operator 1 Operator 2 ... Operator 16

3. Product Line field

Product  Process
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Work Order Menu Generate Work Order
19

Work order 3.23

NuR

®  FuANazuaR

e yueayludnda
° o a

®  FUIUNUNKER

®  quIATeIRaNten

Calculation Menu

Lot Quantity

il

Lot Remain

Last Lot Size =

Assigned ID Tag luusinzfenlaeniadlamiessiu

v v . -
afugudeysresanluusiszfenlaams

P d
wananmTeIeu

ngansassiaiugUnsninieuaniag

nstiaLeTaIsY

vonuINszuuTaoms EXIT

3.03 Work order



3.

On Ling

3.1 Select Process

3.2.0n Line Maonitoring ,

3.0

Select Station and Product for all or individual

I

Start system by pressing Run key

!

intiate Comport 1

i

Creste tomp tap! tedtie enc Changing field as required

-
-

Scanning and communicating station

YES

Trans’ar data rom PC to dafined station

i

Reccraing updating Stonng data intc Grand DS table

A

Check if Reader-out is Running on

Transfer cata from define station to PC

!

Recording updatirg Stonng data intc Grand OB table

//{\\

Check If 810p key is pressed

EXIT _]

3.24 On Line Monitoring

63



Application Program
L Temp tab 1 Temp tab 2

Station Station

2 Temp tab 3 l

Product

L. Work Sum

Work Order Product - input Output Reject Yield

2. Grand.db

WorkOrder Lot ID Inbuf  Input  Outpu Reject defl  def2 defd  defd

Defh Product ~ Process
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Report — Module Module
Work Sum

Load form Report

Open Database DbS
Open Table * Work Sum*

Set Option 1 = True

Create Graph Properly

NO

Option 1

YES ‘ Create Graph Using Data
| From Cumulative Work Order

Create Graph Using Data l
From Individual Work Order

3.25 Report
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? "o RFID

Production Activity Tracking Controlled by
ldentification Device

L. Reader 2 unit 6,000 12,000
! Single Shift Key Unit 2,000

3. RS-232  RS-485 500
4 RF 1D Tag 40

Reader  RFID Tag

908-2270

3.26 Single Shift Key Unit
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