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Application of magnetic card for Access control system

Titipong Techapichaya

Natapong Paopijit

Pradit Trammanontikul

Assoc. Prof. Dr. Kitti Paitoonwattanakij

2000
ABSTRACT

This project is an application of data in magnetic card reader. Microcontroller (MCS-51)

is used to receive data from magnetic stripe reader and send it to personal computer by serial port.
These data will be used in access-control system and a person who is authorized can control all

electrical devices in  a building.
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MAGFT=IK

Application Note - Character Conversion

Track 1 Character Set

Card Data ASCII Card Data ASCII

Character |P Bs Bs Bs Bs B, By|PO[P1]|EP|OP Character | P Bs Bs Bs Bs B, B{|PO|P1]EP|OP
Space 1 0 0 0 0 0 of20{A0lAO]20 (ND) |01 0 0O 0O O o0]40]|colcolao
| (ND) 0 0 0 0o 0 o0 1]21[A1]21A1 A 1 1 0 0 0 0 1]|41|cila1]cH
" (ND) 0 0 0 0 0 1 o]l22]Aa2]22TA2 B 1. 1 0 0 0 1 0 [42]c2]az2]c2
# (OG) 1 0 0 0 0 1 1]23TA3]A3[23 C 0 1 0 0 0 1 1|43|c3|ca3]43

$ 0 0 0 0 1 0 Of24]A4l24aTAa D 1 1 0 0 1 0 0 /[44]|calaa|cCa
% (SS) 1 0 0 0 1 0 1]25[A5]A5(25 E 0 1 0 0 1 0 1]|45|cs5|csl4s
& (ND) 1 0 0 0 1 1 o[26[A6|A6]26 F 0 1 0 0 1 1 o0]46lcelcel4as
' (ND) 0 0 0 0 1 1 1[27|A7l27A7 G 1 1. 0 0 1 1 1l47lcrl47lcy

( 0O 0O 0 1 0 0 0]28]A8]28]As H 1 1 0 1 0 0 o0 /[48]csl48]Cs

) 1 0 0 1 0 o0 1]29]A9[A9] 29 | 01 0 1 0 0 1]49(colcal49
* (ND) 1 0 0 1 0 1 0 [2A]AA[AAl2A J 01 0 1 0 1 0|[|4A|CA|CAl4A
+ (ND) 0 0 0 1 0 1 1[2B]|ABl2B|AB K i 1 0 1 0 1 1]4B[CcB[4B(CB
, (ND) 1 0 0 1 1 0 o]J2c|AClAaC]zc U 0 1. 0 1 1 o o]l4clcclcclac

- 0 0 0o 1.1 0 1][|2D|AD|2D[AD M 1 1. 0 1 1 0 1]4D|CD[4D|CD

. 0 0 0 1 1 1 o/J[2E[AE[2E[AE N 1 1 0 1 1 1 0/[4E|CE|4E|CE

/ 1 0 0 1 1 1 1 [2F[AF[AF[2F 0 0 1. 0 1 1 1 1 |4F|CF|CF[4F

0 0 0 1 0 0 0 0/[30(B0|30(BO P i1 1 0 0 0 0]50]|D0[50|D0

1 1 0 1 0 0 o0 1]31[B1]B1[31 Q 01 1 0 0 o 1/[|51|D1|D1[57

2 1 0 1 0 0 1 o0/[32]B2[B2[32 R 01 1.0 0 1 o|52|D2|D2] 52

3 0 0 1 0 0 1 1[33|B3[33[B3 S 111 0 0 1 1(53|D3]/53|D3

4 1 0 1 0 1 0 0]34|B4[B4| 34 T 0 1 1 0 1 0 O0|54|D4|D4]|54

5 0 0 1 0 1 0 1][35|B5(35]|B5 U 1 1 1 0 1 0 1|55|D5|55|D5

6 0 0 1 0 1 1 0/[36|B6|36]|B6 V 1 1 1 0 1 1 0/56|D6|56|D6

7 1.0 1 0 1 1 1[37|B7|B7|37 W 0 1 1 0 1 1 1][|57|D7|D7[57

8 1 0 1 1 0 0 0]|38|B8|B8|38 X 01 1 1 0 0 0]|58|D8|D8]58

9 0 0 1 1 0 0 1(39|B9|39[|B9 Y 1 1 1 1 0 0 1[59|D9|59]D9
: (ND) 0 0 1 1 0 1 0 |3A|BA|3A[BA i 1 1 1.1 0 1 0][5A|DA[SA|DA
3 (ND) 1.0 1 1 0 1 1][38|BB|BB|2B [ (ND) 01t 1 1 0 1 1|5B|DB|DB|5B
< (ND) 0 0 1 1 1 0 o0]3C|BCl3C BC \ (ND) 1 1 1 1 1 0 o0][5c|pclsCclipc
= (ND) 1.0 1 1 1 0 1[3D|BD[BD|23D |_T(ND) i1 1 1 1 1 0 0/|5D/DD|DD[5D
> (ND) 1 0 1 1 1 1 0|3E[BE|BE 3E A (FS) 0 1 1 1 1 170 |5E|DE|DE|5E
? (ES) 0 0 1 1 1 1 1|3F|BF|3F BF _ (ND) 1 1 1 1 1 1 1]|5F|DF|5F DF |
rack 2 and 3 Character Set

Card Data ASCII Card Data ASCII

‘haracter | P Bs Bs B, B¢ |PO]|P{ EP|OP Character | P Bs Bs B, B;]P0]P1 EP |OP| Hex Character

0] 1 0 0 0 0]30/B0[30[BO 8 0 1 0 0 0/[38[B8|B8|38

1 0 0 0 o 1]31]B1[BT[31 9 1 1 0 0 1[39]B9|39([B9

2 0 0 o 1 o/[32]B2[B2]32 : (AS) 1 1 0 1 0[3A]BA[3A|BA A

3 10 0 1 1]33[B3[33|B3 ; (S8) 0 1 0 1 1]38|BB|BB[3B B

4 0 0 1 0 o0/[34|Ba[Ba]|3s < (ND) 1 1 1 0 of3c|BC[3C|BC C

5 ‘1 0 1 0 1]35(B5(/35(|B5 = (FS) 0 1 1 0 1]3D[BD|BD|3D D

6 1 0 1 1 0]36|B6|36]|8B6 > (ND) 0 1 1 1 0|3E[BE|[BE|3E E

7 0 0 1 1 11]37[B7[B7[37 ? (ES) 1 1 1 1 1[3F|BF|3F|BF F
= Parity FS = Field Separator '1—
P = Even Parity AS = Account Separator (Track 3 only) WIA& = K
P = 0dd Parity ND = Character Not Defined by Credit Card Standards 20725 South Annalee, Carson, CA. 90746

) = Parity bit set to 0
= Parity bit set to |

> = Start Sentinel

> = End Sentinel

OG = Optional Graphic

Phone: (310) 631-8602, Help Linc (888)624-8350

Fax (310) 631-3956

http://www.magtck.com
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MOTOROLA Order this document
SEMICONDUCTOR TECHNICAL DATA by H11L1/D

@m@‘ﬁb@@@ HY4L1*

NEMKO | BABT
VDE uL CsA SETI | SEMKO | DEMKO [IF(on) = 1.6 mA Max]

" GlobalOptaisolator'™

6-Pin DIP Optoisoclators HiiL2

[IF(on) = 10 mA Max]

Logic OUtPUt *Motorola Preferred Device

The H11L1 and H11L2 have a gallium arsenide IRED optically coupleddtc; a
igh— i rated detector with Schmitt trigger output. Designed for
gépgpk;ic:‘t)izsg :th;i?riiéeelectrical isolation, fast res;?c?nse timpe, noise ignmunity STYLE 5 PLASTIC
and digital logic compatibility.
e Guaranteed Switching Times — tgn, toff < 4 us
¢ Built—In On/Off Threshold Hysteresis
e High Data Rate, 1 MHz Typical (NRZ)
e Wide Supply Voltage Capability

» Microprocessor Compatible Drive STANDARD THRU HOLE

e Toorder devices that are tested and marked per VDE 0384 requirements, the CASE 730A-04
suffix "V” must be included at end of part number. VDE 0884 is a test option.

Applications

e Interfacing Computer Terminals to Peripheral Equipment

e Digital Control of Power Supplies

o Line Receiver — Eliminates Noise

e Digital Control of Motors and Other Servo Machine Applications
e Logic to Logic Isolator

e Logic Level Shifter — Couples TTL to CMOS

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

SCHEMATIC

Ratin Symbol Value Unit
L 2 | sv l | ) PIN 1. ANODE
INPUT LED 2. CATHODE
Reverse Voitage VR 6 Volts 3. NC
Forward Current — Continuous IF 60 mA & 8S$E5TOLLECTOR
— Peak 20 Amp
Pulse Width = 300 us, 2% Duty Cycle g SND
LED Power Dissipation @ Ta = 25°C PD 120 mw g cC
Derate above 25°C 1.41 mwW/°C
OUTPUT DETECTOR
Output Voltage Range Vo 0-16 Volts
Supply Voltage Range Vee 3-16 Volts
Output Current o 50 mA
Detector Power Dissipation @ Ta = 25°C Pp 150 mw
Derate above 25°C 1.76 mwW/°C
TOTAL DEVICE
Total Device Dissipation @ Ta = 25°C Pp 250 mw
Derate above 25°C 2.94 mw/eC
Maximum Operating Temperature(2) TaA ~40to +85 °C
Storage Temperature Range(2) Tstg | =55to0 +150 °C
Soldering Temperature (10 s) TL 260 °C
Isolation Surge Voltage Viso 7500 Vac(pk)
(Pk ac Voltage, 60 Hz, 1 Second Duration)(1)

1. Isolation surge voltage is an internal device dielectric breakdown rating.
For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.

2. Referto Quality and Reliability Section in Opto Data Book for informatior: on test conditions.
Preferred devices are Motorola recommended choices for fulure use and best overall value.
GlobalOptoisolator is a trademark of Motorola, Inc.

REV 1 a5
© Motorola, Inc. 1995 ':{’v MOTOROLA




H11L1 H11L2
ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)(1)

[ Characteristic symool | min [ e T wax ] unic_
INPUT LED
Reverse Leakage Curment (Vg = 3V, R = 1 M) R — 0.05 10 ! HA
Forward Voltage (If = 10 mA) VE — 1.2 1.5 Volts
(IF = 0.3 mA) 0.75 0.95 —
Capacitance (VR =0V, f = 1 MHz) C — 18 — pF
OUTPUT DETECTOR B
Operating Voltage ¢ Vee 3 — 15 Volts
Supply Current (I = 0, Voo =5 V) lcc(off) — 1 5 mA
Output Current, High (I = 0, Vo = Vo = 15 V) IOH - — 100 HA
COUPLED
Supply Current (IF = If(on), Voo = 5 V) icC(on) - 1.6 5 A
Output Voitage, Low (R =270 Q, Veg=5V, lg= 'F(on)) VoL — 0.2 0.4 Volts
Threshold Current, ON H11L1 IF(on) — 1.2 1.6 mA
(RL=270Q,Vce =5V) H11L2 — — 10
Threshold Current, OFF H11LT IF (off 0.3 0.75 — mA
(RL=270Q Ve =5V) H11L2 0.3 — —
Hysteresis Ratio (R|_ =270 Q, Vo =5 V) IF(off) 0.5 0.75 0.9
IF(on)
Isolation Voltage(2) 60 Hz, AC Peak, 1 second, Ta = 25°C Viso 7500 — — Vac(pk)
Turm-On Time ton — 1.2 4 ns
R =270 Q(3)
Fall Time Vee =5V, tf - A 0.1 —
Turm-Off Time IF =IF(on) toff B 1.2 4
TA=.252C
Rise Time ty ral 0.1 -

1. Always design to the specified minimum/maximum electrical limits (where applicable).
2. For this test, IRED Pins 1 and 2 are common and Output Gate Pins 4, 5, 6 are common.
3. R value effect on switching time is negligibie.

lcc
i
1S 5V
AN e 6 RSO
. |4
Vin Z “ V0 (OPEN COLLECTOR OUTPUT)
f=i=001ps T[T T T T T 5_
Z=50Q _i s

Figure 1. Switching Test Circuit

2 Motorola Optoelectronics Device Data



TYPICAL CHARACTERISTICS

H11L1 H11L2

z 6
8 VOH
=
w
g 4
= ! l
S 4 F(off) F(on)
5 A4 R =270 0
e 2 Veg=5V —
3 ; TA =25°C
o
= VoL
: L]
0 0.75 1 2
IF, INPUT CURRENT (mA)
Figure 2. Transfer Characteristics for H11L1
= &
=) N
§ 16 2//a%
= g " /
= o
g 14 Z 14 7
= TURN ON THRESHOLD = /
E 12 o o T e g ']‘,Z L
& P « /
S ] 3
o S
o ——
3 08 Fal Wy 4 TURN OFF THRESHOLD 2 o8 —
z A 8 KW iy, i |1 NORMALIZED TO
I P Tpiromsony | Z 5 = Sy
& 05 Ve FNORMALIZEDTO T— = " b o
T o ATVee=5V T § A
T 04 Ta=25°C — i ' ,
0 2 4 6 o8 S0z 1 & S0 25 0 25 50 7510
Ve, SUPPLY VOLTAGE (VOLTS) ' T4, TEMPERATURE (°C)
Figure 3. Threshold Current versus Supply Voltage Figure 4. Threshold Current versus Temperature
i
2 7 |
= 4 .
S 05 — Ta=0°C |
= 6 25°C I\
3 [~ 1 70°C NN -
o 02 - E =
& A E, =g
= b = F=5mA | _.-[ )g
= 01 o 4 .
= & we ] +B°C
- -
2 005 = 3 b T Lo
= =5 e - B \
3 - Rz i PENNES
LT il = I3 et Y sl e LA
D 0.02 3 A e ke e =
= £ J e o
0 P IF=0mA
1 2 5 10 20 50 100 0 2 4 6 8 10 12 14 16

10, LOAD CURRENT (mA)

Figure 5. Output Voltage, Low versus Load Current

Ve, SUPPLY VOLTAGE (VOLTS)

Figure 6. Supply Current versus Supply Voltage
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HA11L1 H11L2

PACKAGE DIMENSIONS

SEATTN"
PLANE

L el

ANODE
CATHODE
NC
OQUTPUT
GROUND

Vee

1 be— J 6L
MJ —ell— y

E6PL

(] 013005@[T[8 B[ A @]

DsPL

[[0.130009@[TA ®[5 @)

CASE 730A-04
ISSUE G

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982,

2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEAD WHEN

FORMED PARALLEL.
INCHES MILLIMETERS
oM MIN | MAX | WMIN | MAX
A {0320 | 0350 | .13 | 689
B 0.240 | 0.260 6.10 6.60
C ] 0115 170200 | 293 | 508
D_{ 0016 | 0.020 | 041 [ 050
E_[ 0040 {0070 [ 102 | 177
F ] 0010 | 0014 | 025 036
G | 0.1008SC 2.54 BSC
J_] 0008 T0012 | 021 ] 030
K 10100 [ 0150 | 254 | 381
L 0.300BSC_ 1.62 BSC
M o0of 150 oo 150
(v o015 10000 o038 | 254

-

e H__i I‘“*l

R == i
e | el

PLANE

DerL [&]0.13 0.005®[T[B @[A D)

[$]0.130.005@[ ] A ®[s®)

CASE 730C-04
ISSUE D

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1382,
2. CONTROLLING DIMENSION: INGH.
INCHES MILLIMETERS
| DM MIN T MAX | MIN | WA
A1 0320 [ 0350 | 813 | 889
8 | 0240 [ 0260 | 610 | 660
C ] 0115 | 0200 [ 2.93 | 508
D | 0016 | 0020 | 041 ] 050
E | 0040 | 0070 [ 102 | 177
F ] 0010 ] 0014 | 0251 036
G | 0.100BSC 2.54 85
H | 0020 ] 0025 [ 051 ] o063
31,0008 1 0012 | 020 | 030
K | 0006 | 0035 | 016 | 0.38
Al 03208s¢ 8.13
S [ 0332 [ 03% [ 843 [ 990

“Consult factory for leadform
option availability

/
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Hi1L1 Hi1L2

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEAD WHEN

FORMED PARALLEL.
INCHES | MILLIMETERS
DIM [ MIN_] NN X
A 10320 [0.350 | 813 [ 889
B_] 0240 | 0260 | 610 | 660
_ L C 10115 [ 0.200 | 293 ] 508
FapL—ofe— N ¢ 0 0016 | 0020 | 041 1 050
E [0040 {0070 | 102 | 477
) ) F [ 0010 [ 0014 ] 025 | 036
, C ! I G | 01008SC 2.54 BSC
= J_| 0008 ] 0012 ] 021 ] 030
g f [ K {0100 | 0150 | 254 | 381
SEATING ) L0400 [0.425 [10.16 [ 10.80
PLANE Lk __,{}‘_ J N ] 0015 | 0.040 [ 038 | 1.02
Eerl— [«— [& 0130.005®[T[A ®[B @]

*Consult factory for leadforr
option availahility

CASE 730D-05
ISSUE D

Motorola Optoelectronics Device Data 5
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Aou Insatmes «, auTundn Bameswud
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113U ANTEIINT, q3dNT Adlszandnd | » giomsd@ouTusunsu Microsoft Visual
. . U lé o a A
Basic Version 6.0 Rijuiemsiszynd ldau <, dnwa Hide
513U AnF555u115 , ” gion15@euTysunsN Microsoft Visual Basic Version 6.0 R171:

& Y] a ) A a
LW'E)ﬂ']i‘l“lN'lu'ﬂiﬁ “ ALY UIAY

9y v
~ =

Ts3ad Usznouwa, “ msdszgadldanluTasaeulnsames «, uan TW§ nSuds,
2541

gty auwtly, « Seuduazdndums@eouTisunsuldnugudoyadae visual Basic «,
ouTvlwser, 2543

Tugsz f5laR , « Uszgnd/Bwmesing Tulnsaeulnsames nmufiianns «, drniniusd
ANNNAD , 2542

ARC Electronics , “ RS 232 DATA INTERFACE “ , www.arcelect.com/rs232.htm

C.Denis Mee , Eric D. Daniel , “ Magnetic recording

C.Denis Mee , Eric D. Daniel, Magnetic recording handbook : technology and applications
MAGTEK , “ I/O INTERFACE FOR TTL SWIPE READERS TECHNICAL REFERENCE
MANUAL “, MAGTEK , 1999





