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System Block Diagram
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Key Components Introduction
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W77E516

5 S FEATURES
RS 0793
21
PR bR PREE *  8-bit CMOS microcontroller,
432102D0123 * Instruction-set compatible with MCS-51
/l_||_||_||—||_||—||_|l_|l—|l_||—|
maes o 7500 T oM NG B poa aos * 4 clocks/machine cycle runs up to 40 MHz
INT4, P16 [ 8 38 [0 P05, ADS
INTS, P17 Hf 9 o7 P Pos,ADs *  64KB on-chip Flash-EPROM
rRsT O 10 36 [ P07, AD7 ?
P30 O 11 1 Ea oqe
mescd S S * 4KB Auxiliary Flash EPROM for loader program
XD, P3.1 O] 12 33 P ALE
INT0, P32 o 14 2 [ psen * 256 bytes scratch-pad RAM
INT1,P3.3 [ 15 31 H P27 A15 . . .
T0,P34 O] 16 Sl * 1KB on-chip SRAM for MOVX instruction
Ti,Pa5 O 17 29 1 p25 A13
18 19 20 21 22 23 24 25 26 27 28 .
DO U000 OO OO *  Four 8-bit I/O Ports
PPXXVPPPPPEP
337 ; g 4 22 2 22
6 7 g L 001234
&f% {;, A A E‘ ? 2’? Note: The trademarks and product specifications
I mentioned in this article are belong to

Nuvoton Technology Corp.




Key Components Introduction
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Key Components Introduction

—]

TEXAS
INSTRUMENTS

WTRF-7960

B FEATURES
* The TRF7960/61 is an integrated analog front end

L

32
31
30
29
28
K| 27

EN2| 25

8
Ps g' é' %I al Bl | |8 and data-framing system for a 13.56-MHz RFID
°l B o) 3 reader system.
S *  Supply Multi Standard
2 [VIN ] | | 110_8| 23
| | ISO14443A/B, ISO15693 / ISO18000-3
3 [VDD_RF | | | /05| 22
« [VB5R] : TRE796x : ] 21 *  Wide Operating Voltage Range of 2.7 Vto 5.5V
5 [TXOUT | : RHB-32 | [ o3 20 e Ultralow-Power Modes
6 [YssPA ] : : [ Tone — Power Down < 1 mA
Ll hamatpag | ] _ Standby 120 mA
8 [ RXINT L= [ 17
= — Active (Rx only) 10 mA
= ; i ; 2 :_ ; :i Note: The trademarks and product specifications

mentioned in this article are belong to

Texas Instruments Incorporated.




Example Program Introduction

Auto-sensing ISO 14443 A and ISO 15693 Tags and read the
UID. Note: UID (Unique ID) unique code.

Read the UID to the USER Memory database for data
searching and matching

If 1t 1s login tags, the system will light green and beep short
tone. Besides, the door-simulated electromagnet lock will be
open a few seconds. If the Tags are not login, the system will
light red and beep long tone.

Read and the date and time data from UID and store in Log
Memory database, as personnel access records.




Example Program Introduction

Simulate preservation movement. Tap the PCB in front of
"Glass breaking detection sensor", it will make the sensor
respond. The system will continue to sound the alarm until

pressing "SW1" key.

Login new Tags to User Memory database.

Receive and process USB or RS-232 remote control
commands.

Press numeric keypad to perform simple single experiment.




Example Program Flow Chart
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Example Description

--- File Name ---  ———mmmeeeeeee File contents

LP-2010.ASM LP-2010 main program

LP-2010.DEF LP-2010 system definition

LP2010-VOLU.INC LP-2010 system parameters and variables definition
LP2010-SEEP.DEF LP-2010 system serial EEPROM data definitions
LP2010-EXAMPLE.INC LP-2010 experiment example program

TRF-15693.INC ISO-15693 related service function

TRF-14443A.INC ISO-14443A related service function

LP2010-10.INC LP-2010 experiment, ,I/O peripherals, control service function

LP2010-QC.INC LP-2010 I/O, peripherals, simple quality control program
LP2010-2432.INC LP-2010 User database, 24C32 Serial EEPROM service function
LP2010-24512.INC LP-2010 Log database, 24C512 Serial EEPROM service function
LP2010-LCD.INC LCD service function

LP2010-RTC.INC M41TO Serial Real-Time Clock service function
LP2010-OPER.INC data format conversion, math service function

LP2010-KEY.INC keyboard function service program, Buzzer service function
LP2010-TIME.INC time delay service function




Program Development Process

= ].Edit

Use text edit program to open

"| source code files of example
program.

8 pSpad - [D:\LP-2010\LP2010-EXAMPLEINC]

Error l

Assemble the example program
and connect to ". HEX" file.

Execute "X1.BAT" batch file to
assemble and connect.

l PASS

Execute 8051IspWriter to
download ". HEX" file via USB to
the LP-2010

Retry !

Do operate verification on the LP-

2010. Open the example program
source code files

3p 0 50 &0 70 80 30

[R— — ESREEPIES 1. 150 14443a RFID BEAKSEE, LCD 10 Code FEF

Expl MESSAGE1 DB "1.Find IS014443A",0

Expl_MESSAGE2 DB " Tags, [*]Quit",0
Expl MESSAGE3 DB "IS014443A Tags ",0
Expl MESSAGE4 DB "UID: "0

Ezample Programs 1:
Mov QUT2_LATCH VALUE, #00000000B
CALL OUT SOLEN RELAY LED PORT
CALL PRESS_KEY_OFF_NO_BELL
CALL CLEAR _LCD DSP

EEEA EfE LED, RELAY, SOLEN ZHiEIESHE

FiEERER
EBRLCD B

MoV A, #LCD_LINE1 | i LCDB—fTrE

MOV DPTR, $#Expl MESSAGE1 ; BE7= "1.Find 15014443A"

CALL LCD_DISPLAY_ CHARS_VHT ; TLCD EfEREIE (BEES ) b, BEr—{ELL 0z
MOV A, #LCD LINE2 ; LCDE T E

MoV DPTR, #Expl MESSAGE2 ; BE>m " Tags, [*]lQuit"

CALL LCD_DISPLAY CHARS VHT

MOV R1, #180 i F180=2F 2Fb, FHAEIEEITLITEE
CALL Time Wait Key

MoV A, #LCD LINEL i LCDBE—fTrE

MOV DPTR, $#Expl MESSAGE3 ; FE5R "IS014443A Tags "

CALL LCD_DISPLAY CHARS VHT
Expl LO:MOV A, #1CD_LINE2

LCDE AT AR

MoV DPTR, #Expl_MESSAGE4 ; EESR "UID:
CALL LCD DISPLAY CHARS VHT
CAT.T. SRET.T.

: W%DE% £ (RS R=

< m

( #2F ==@) £EE 22O #HRV) X IRM Scipts HIML BEN) R&EW) S8H ==
EAB-BES | 0-SG-H-03aN%dY% 249 FSI@EnEum-w =

[ 9., LP2010-OPER.INC | TRE-144434,INC | TRF-15693.INC I LP2010-24512.INC

\ L. LP-2010.A5M | 2., LP-2010.DEF | 3., LP2010-KEY.INC | 4., LP2010-10.INC | 5.. LP2010-RTC.INC | 6., LP2010-LCD.INC \ 7., LP2010-EXAMPLE.INC 8., LP2010-2432.INC

o 10

? .

43:26 (832) [28937] = 9 $09 Object Pascal DOS R : ANSI(Windows)
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Program Development Process

2.Assembler

Use text edit program to open

Error

A

source code files of example

program.
}

Retry

Assemble the example program
and connect to ". HEX" file.
Execute "X1.BAT" batch file to
assemble and connect.

1 PASS

Execute 8051IspWriter to
download ". HEX" file via USB to

the LP-2010
|

Do operate verification on the LP-
2010. Open the example program
source code files

Leaptronix®

D:\LP-2010>CALL LINK LP-2010

i) 1

2500 A.D. Linker Copyright (C) 1990 by 2500AD Software Inc. Uersion 5.03d

Input Filename : LP-2010
Enter Hex Offset For 'CODE’

IlInput  Filename :

Output Filename :

Library Filename :

Linker Output Filename
Disk Listing Filename
Symbol Table Filename

Link Errors : ©

e S|
‘i
= Default) :
: LP-2010.HEX
: <None Specified>
: <None Specified>
Output Format : Intel Hex
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Q Program Development Process

®» 3.Download program

. £¥ CAUsers\EAP\Desktop\L P-20 cfg - 80 e | s ]
Use text edit program to open Sy sy oG 0
"| source code files of example E—
SelectChip | [WFTESLE = |
p rog ra m . AP ROM Biee : 64K LD ROM Size : 4K
E rro r l Select Fi gc cl(js\Usmzsféi e Fn:p\Ll’ 2010MLP-2010 HEX

Assemble the example program
and connect to ". HEX" file.
Execute "X1.BAT" batch file to
assemble and connect.

l PASS

Execute 8051IspWriter to
download ". HEX" file via USB to
the LP-2010

Retry !
Do operate verification on the LP-

2010. Open the example program
source code files




Q Program Development Process

B 4 Verification

Use text edit program to open
source code files of example
program.

Error l

Assemble the example program
and connect to ". HEX" file.
Execute "X1.BAT" batch file to
assemble and connect.

A 4

l PASS

Execute 8051IspWriter to
download ". HEX" file via USB to
the LP-2010

Retry !
Do operate verification on the LP-

2010. Open the example program
source code files




Terminal Program Set

B  Set virtual COM port number from path: Start\ Control Panel\ System\ Device Manager
—plE) ﬂ

=4 Device Manager' . » & » - i

File Action View Help
e ARl EHN ? BTN

4 g5 LEAP-PC

> 1M Computer

b ca Disk drives

> B, Display adapters
> ) DVD/CD-ROM drives

3 tt_-:, Human Interface Devices I
» g IDE ATASATAPT controllers

s 22 Keyboards

s ﬂ Mice and other pointing devices

s‘_- Maonitors

b [EF Network adapters

o E| Portable Devices

4.Y7 Ports (COM & LPT)

¢ LTI Prolific USB-to-Serial Comm Port (COM3)

b -% Sound, video and game controllers
- M| System devices
>y 5 Universal Serial Bus controllers




\g Terminal Program Set

el Implement HyperTerminal and load "LP-2010.ht" hypothesis files, then set the communication
parameters.

8l New Connection - HyperTerminal ' lilﬂlg

File Edit View Call Transfer Help
O & s08 B
—

-
‘ b
LP-2010 Properties (2 [

Connect To | Settings

Change lcon...

Erterthe area code without the long-distance prefic.
Area code: 0z

Phone number;

Connect using: ICOME‘. b

Configure...

Use country/region code and area code
Bedial on busy

OK Cancel

L

Disconnected Auto detect  Auto detect _RC MUM

Leaptronix®
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Terminal Program Connect

B Click icon "Dial", and type LP-2010 control commands in the window.

r ™
& LP-2010 - HyperTerminal - ———— ® Elm
F
File Edit—Miew Call Transfer Help
D & 8§ 0F
L

:VER
>> LEAP LP-2010 Version 1.0b

Connected 00:00:14 AMNSIW 115200 8-N-1  SCRC CAPS | NUM | Capture




Example Program Experiments

o e.g.1. Number Key "0"-
Through example program to control and verify every peripheral device, such as LCD,
Relay, Solenoid, Magnetic reeds switch sensor, Glass shattered sensor, External input
signal and so on.

B ¢.g.2. Number Key “1"-

Implement reading function of ISO 14443 A RFID tag, and display UID on the LCD.

B ¢.g.3. Number Key “2"-
Implement reading function of ISO 15693 RFID tag, and display UID on the LCD.
Transmit the text format of the ID to the PC through USB or RS-232.




Example Program Experiments

e.g.4. Number Key “3"-
Implement reading function of ISO 14443 A RFID tag. Do UID data searching and
matching from USER Memory. Then showing conformed or not by LED signal.

e.g.5. Number Key “4"-
Read system RTC (real-time clock), then display date and timen on the LCD.

e.g.6. Number Key “5"-
The reading experiment of each USER DATA block in ISO 15693 tags. (There're 64
blocks and 32bits/each in the tag)
Key“l1”-Read the Block#3 data of tags and display on the LCD.
Key”2”-Write the RTC data (day / week / hour / minute / second) in BLOCK # 3.
Key”9”-Clear ISO 15693's Block#3 data to 00000000.




Example Program Experiments

e.g.7. Number Key “6"-
Check multiple ISO 15693 Tags within sensing range, and transmit all UID to the PC
through USB.
Key”#”’-Repeat implementing ISO 15693 Tags inventory checking once, and show
Tags finding number on the LCD.

e.g.8. Number Key “7"-
Reading and writing experiment of ISO 14443 A Mifare Card inner data blocks.
Key”1”-Read and show Block#0 information about card vendor.
Key”2”-Read and show Block#1 information.
Key’3”-Write year / month / day / week / hour / minute / sec and 01-08 numeric
data to the Block#1 of Tags.
Key”9”-Clear Block#1's data of Tags to 0000000 ... 000.




Example Program Experiments

Mifare Card MIFARE card is the electronic tags with ISO
S0 S o o S 14443A spec1ﬁcatlog. Thg sensing d1stange 1§
Sector 1 Block 4 Block 5 Block 6 Block 7 about 0~10cm. Now in Talwan, Metro Talp€1 S
. Block 8 Block 9 Block 10 Block 11 EasyCa_rd 1s MIFARE card.
Block 12 Block 13 Block 14 Block 15
Block 16 Block 17 Block 18 Block 19
Block 20 Block 21 Block 22 Block 23
E:"C'; ;; i:""‘; iz E:"C'; ;2 ::“: z: In MIFARE-1-S50, can be divided into 1Kbyte
ocC ocC oc 0C| .
Block 32 | Block 33 | Block 22 T Block 35 EEPROM contains 16 sectors(Sector0~15). 1
Block 36 | Block 37 | Block 33 | Block 39 sector 1s divided into 4 Blocks(Block0~63).
e e Each block is 16byte. There's a Sector Trailer in
ocC| ocC ocC 0C
Block 48 Block 49 Block 50 Block 51 CaCh SGCtOI’/BlOCk, btW 2 Keys (KeY'A & KGY'
Block 52 | Block 53 | Block 54 | Block 55 B) included in each Sector Trailer.
Block 56 Block 57 Block 58 & Block 59
Sector 13 Block 60 Block 61 Block 62 Block 63
“ > BlockO records card's vendor 1D, Manufacturer
19 bye Code. Also recording chip type, card serial
Block 0 N
. number, manufacturing date and so on related
Block 2 card information.
Block 3 Key A/ Access bits/ Key B




Connection Control

B Connection interface: USB and RS-232 interface
Communication parameters: 115,200 baud rate, No parity, 8 bits, 1 stop bit
Command quick reference:

B System control instructions:

Instruction Instruction format and example Description

:Ver :Ver Inquiry system version?

:Help :Help Ask remote command list?
:WR:MID %EM%B {D??mal ID information Set card reader to identify the ID.
:RD:MID? :RD:MID? Read identified ID from card reader.

. . :SET:DATE {A.D.Year Month Date Week}
:SET:DATE SET-DATE . 09 10 21 3 Set the date of card reader.
] . :SET:TIME {Hour Minute Second} Set the time of card reader.
SELTIME - SgpritiME ‘15 32 45
;Ii[lzl:L(gG?fL in: 1 <ODH>
:RD:LOG? 26 92 OA A8 6F 8D U0 1E 00 00 07 EO <0DH> Read the access records of staff.
>> File END <0DH>




Connection Control

B RFID tag commands

Instruction

:RD:TAGS?

:SET:ECHO

:RD:BLK

:WD:BLK

JINVENTORY

Instruction format and example

:RD:TAGS?

:SET:ECHO { off/on/? }
:SET:ECHO ON

:RD:BLK {Decimal block number}
:RD:BLK 2

:WD:BLK {Decimal block number} {4 hexadecimal data}
:WD:BLK 2 12 34 AB CD

: INVENTORY

Description
Read the current sensing UID data of the RFID tag.

Whether immediately transmitting card's UID to the PC when
card reader inducts the RFID card.

Read specified block data of ISO 15693 tags.

Write 4Bytes data to the specified block of ISO 15693 Tag.

Check multiple ISO 15693 Tags within inducting range, and transmit all
UID to the PC.

Bl Database commands

Instruction

:LIST:UID?

:ADD:UID

:CHG:UID

:DEL:UID

Instruction format and example

:LIST:UID?

:ADD:UID {8 hexadecimal UID label data}
:ADD:UID Al B2 C3 D4 ES5S F6 7890

:CHG:UID {Number} {8 hexadecimal UID label data}
:CHG:UID 1

A1 B2 C3 D4 ES5F6 7890

:DEL:UID {Decimal block number}
:DEL:UID 2

Description

Ask card reader's RFID UID list from database.

Add new RFID tags' UID data to the database of card reader.
Revise the original RFID tags' UID in the database

Delete the RFID tags' UID data in card reader's database.

Leaptronix®
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\Q Connection Control

B 1/O peripheral output control instruction

Instruction Instruction format and example Description
. . :WR:OUT {Hexadecimal data} '
:WR:0OUT ‘WR.OUT = 01 Set card reader's I/O output port data.
:RD:OUT? :RD:OUT? Read card reader I/O output port setting data.
B I/O Output Port
Data Bit D7 D6 D5 D4 D3 D2 D1 DO
Function Electromagnet Relay#2 Relay#1 Orange Red LED Yellow Green LED
LED LED
Initial
Status 0 0 0 0 0 0 0
Control 0=0FF 0=0FF 0=0FF 0=0FF 0=0FF 0=0FF 0=0FF
1=0N 1=0N 1=0N 1=0N 1=0N 1=0N 1=0N

Leaptronix®

INSTRUMENT




Connection Control

B 1/0 peripheral input control instruction

Instruction

:RD:IN?

:RD:IN?

Instruction format and example

Description

Read card reader I/O input port data.

B 1/0 Input Port Definition

Data Bit D7 D6 D5 D4 D3 D2 D1 DO
Sersor-2 Sersor-1
Function Glass breaking Magnetic reed Key SW2 | Key SWI [0_IN4 [0_IN3 [I0_IN2 I0_IN1
induction switch
Initial
Status 0 0 1 1 0 0 0 0
0=Not induct 0=Not induct 0=Press | 0=Press
1=Induct the 1=Induct the 1=Not 1=Not 0=The I1/0 Input signal voltage is 25% lower than
frequency of magnet leaving, | press press the voltage level of the external VIO voltage or
1/0 the breaking which means the more. (For example, 5V power supply, the Input
Status door and window voltage is below 1.25V)

glass.

are opened.

Leaptronix®

1=The I0 Input signal voltage is 25% higher than
the external VIO voltage or more
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