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TSOP48..

N
VISHAY

Vishay Telefunken

ol Systems

Available types for different carrier frequencies

Type fo Type fo
TSOP4830 30 kHz TSOP4833 33 kHz
TSOP4836 36 kH~7 TSOP4837 367 kH7
TSOP4838 38 kHz TSOP4840 40 kHz
TSOP4856 56 kHz

Description

The TSOP48.. — series are miniaturized receivers for
infrared remote control systems. PIN diode and
preamplifier are assembled on lead frame, the epoxy
The demodulated output signal can directly be
decoded by a microprocessor. TSOP48.. is the
standard IR remote control receiver series, supporting
all major transmission codes.

F
///2 29

Features

> Photo detector and preamplifier in one package
Internal filter for PCM frequency

improved shieiding against eieciricai fieid
disturbance

TTL and CMOS compatibility

Low power consumption

e High immunity against ambient light

Coniinuous daia iransmission possibie
(800 bit/s)

Suitable burst length >10 cycles/burst

® Quiputi aciive iow

Block Diagram

3
4—?—f V.
Input Control P g
Circuit
Ircul 30 kO
1
-1-';/“, l * HOUT
A FiN H f Y l
Band Demodu- K
AGC = Pass . lator
L
9612226
Document Number 82090 www.vishay.com
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TSOP48..

Vishay Telefunken
Absolute Maximum Ratings
Tamb = 25°C
Parameter Test Conditions Symbol Value Unit
Supply Voltage (Pin 3) Vg -0.3...6.0 \%
Supply Current (Pin 3) Is 5 mA
Natmnid ViAlbAn~A fDin 4\ N7 N2 an \/
Putputieiiase Nt e 02350 5
Output Current (Pin 1) lo 5 mA
Junction Temperature T 100 °C
Storage Temnaratire Ranne T::: —-25 485K =G
Operating Temperature Range Tamb —25...+85 °C
Power Consumption (Tamp = 85 °C) Piot 50 mW
Soldering Temperature t = 10 s, 1 mm from case Ten 260 °C
Basic Characteristics
Tamb = 25°C
Parameter Test Conditions Symbol | Min | Typ | Max | Unit
- Vs=5V,E, =0 Isb 0.8 ol 1.5 mA
Sipply Gt (B 3) Vs =5V, E, = 40 kix, sunlight s 14 mA
Supplv Voltage (Pin 3) Ve 4.5 5.5 \Y
e ; E, = 0, test signal see fig.7,
Transmission Distance IR diode TSAL6200, Ir = 250 mA d 35
Output Voltage Low (Pin 1) lost = 0.5 mA,Eg = 0.7 mW/m? VosL 250 mV
Pulse width tolerance:
Irradiance (30 — 40 kHz) tpi — 5/fp < tho <t + 6/f, E & 0.2 0.4 |mW/m?2
test signal see fig.7
Rulogy witth b -ohag
Irradiance (56 kHz) " tpi — Sfp < tpo <t + 6/f, Ee min 03 | 0.6 |mW/m2
test signal see fig.7
Irradiance i = Sl < tpo <t + 6/fg Eemax | 30 Wim2
| Directivity | Angle of half transmission distance | @12 | +45 | [ideg
Application Circuit
100Q*) +5V
O—ﬂ 3 ‘—*T—{ZI—I—O—-—O
TeNpag 4.7 uF *) A I
R == >10 k&2 .
TSAL62.. *’ﬁ/ all II’ s
1 © W
\:\ I A%y
s | i
2 1 O
16114 GND

*} recommended to suppress power supply disturbances
**) The output voltage should not be hold continuously at a voltage below 3.3V by the external circuit.

www vishav com

2(7)

Nociiment Niimbar 82000
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TSOP48..

-y
VISHAY

Vishay Telefunken
Dimensions in mm
6 359
: m
e wl
2 e |
Vgl
pt |
uy
3 |
c J | :“
m —
= | 0.85 max. i
_r_ | [ ]
ey e :l —fa—
| lr 0.89
out {1} N I ﬂ Ve |
T SE
’ l 0.5 max. =
2.54 nom.
0.7 max. : 1.3
2.54 nom. L b
5.6
AR l /\ Not indicated tolerances 0.2
technical drawings
Sk fous’ ~ xariea oI
www.vishay.com Document Number 82090
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Analog-to-Digital Conversion Utilizing the
AT89CX051 Microcontrollers

The Atmel AT89C1051 and AT89C2051
microcontrollers feature on-chip Flash,
low pin count, wide operating voltage
range and an integral analog compara-
tor. This application note describes two
low-cost analog-to-digital conversion
techniques which utilize the analog com-
parator in the AT89C1051 and
AT89C2051 microcontrollers.

RC Analog-to-Digital
Converter

This conversion method offers an
extremely low component count at the
expense of accuracy and conversion
time. In the example presented below,
resolution is better than 50 millivolts,
accuracy is somewhat less than a tenth
of a Volt and conversion time is seven
milliseconds or less.

As shown in Figure 1, the RC analog-to-
digital conversion method requires only
two resistors and a capacitor in addition
to the AT89CX051 microcontroller. A
microcontroller output (pin 11), which
swings from approximately ground to
Vcc, alternately charges and dis-
charges the capacitor connected to the
non-inverting input of the internal com-
parator (pin 12). The microcontroller
measures the time required for the volt-
age on the capacitor to match the
unknown voltage applied to the inverting
input of the internal comparator (pin 13).
The unknown voltage is a function of the
measured time.

The HP5082-7300 LED displays shown
in Figure 1 are not required for the con-
version, but are utilized by the software
to implement a simple two-digit voltme-
ter. The result of the analog-to-digital
conversion is displayed in volts and
tenths of a volt on the two displays. The

voltmeter application does not utilize the
full resolution of the RC conversion soft-
ware, but serves to demonstrate the
method as well as providing a tool for
debug.

The waveform for a typical capacitor
charge/discharge cycle is shown in Fig-
ure 2. The discharge portion of the curve
is identical to the charge portion rotated
about the line V¢ = V¢/2. The equa-
tions and discussion below apply to the
charge portion of the cycle, except
where indicated.

The voltage on the capacitor as a func-
tion of time is given by the exponential
equation:

Ve = Ve (1-e 7RO (1)

where V¢ is the voltage on the capacitor
at time t, V¢ is the supply voltage and
RC is the product of the values of the
resistor and capacitor. Note that voltage
is expressed in Volts, time in seconds,
resistance in Ohms and capacitance in
Farads. The product RC is also known
as the “time constant” of the network and
affects the shape of the waveform. The
waveform is steepest when capacitor
charging or discharging begins and flat-
tens with time.
The first problem with the RC conversion
method is the difficulty of solving the
exponential equation without utilizing
floating point calculations and transcen-
dental functions. On a compressed time
scale, the exponential curve appears
straight over much of its length, suggest-
ing that it might be approximated by a
line. This scheme fails due to the contin-
uous variation in slope over the length of
the curve, which produces significant
error. It also does not address the prob-
lem where the curve rolls off severely
near the asymptote at Vc.

AlmEL

8-Bit
Microcontroller
with Flash

Application
Note

0524A-B-12/97

5-356
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Figure 1. Two-Digit Voltmeter
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The microcontroller need not solve the exponential equa-
tion in real time if a lookup table is used to map pre-calcu-
lated values to each sampled time interval. This scheme

allows the data to be encoded and formatted as required by _

the application while simplifying the conversion software.
Symmetries in the data may be exploited to reduce the size
of the table.

The second problem with the RC conversion method is the
substantial error which results from variations in compo-
nent values. Figure 3 shows an exaggerated view of the
variation in the voltage on the capacitor due to variations in
the values of the resistor and capacitor. As shown in the
figure, the variation in the voltage on the capacitor
decreases as the voltage on the capacitor decreases.

The symmetry of the capacitor charge/discharge cycle can
be exploited to reduce the effect of variations in component
values on conversion accuracy. This is done by utilizing the
charge portion of the cycle to measure voltages less than
Vcc/2 and the discharge portion to measure voltages
greater than V¢/2. The worst case error is reduced to the
error at Vgc/2.

Before component values can be assigned, the time inter-
val at which the comparator output is to be sampled must
be determined. The sample interval should be as short as
possible to maximize converter resolution and minimize
conversion time. The sample interval is limited by the time
required to execute the requisite code, which is determined

5-36
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by the clock rate of the microcontroller. In the voltmeter
application, the microcontroller operates with a 12-MHz
clock, resulting in a sample interval of five microseconds.

The time constant (RC) affects the shape of the capacitor
charge/discharge waveform. The value of the time constant
must be chosen so that the steepest parts of the waveform
are resolvable to the desired resolution. The steepest part
of the charge portion of the waveform occurs near the ori-
gin, while the steepest part of the discharge portion occurs
near V¢c. Due to the symmetry of the waveform, the same
time constant may be used for measurements made on
either portion of the waveform.

Figure 4 shows an expanded view of the relationship
between voltage and sample time near the origin. In the fig-
ure, AV is the desired voltage resolution of the converter
and At is the sample interval determined previously. The
curve labeled 'V’ represents the voltage on the capacitor,
which appears linear at this scale. In the figure, the slope of
the curve is ideal, causing sampling to occur near the cen-
ter of the voltage intervals. The slope of the curve may be
less than shown, but may not be greater, or resolution will
be lost. Note that the first sample is offset from the origin by
1/2 At to center the sample in the first voltage interval.

To obtain the minimum value of the time constant which will
produce the required slope at the first sample, solve Equa-
tion 1 for RC:

RC = -t1n(1-Vc/Veg) @)

Microcontroller e
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precision components, variations in component values may
contribute an error of £0.104-volt, as shown below.
To calculate the worst case error at V¢ = 2.5-volts, first
determine the corresponding t at the nominal values of R
and C using Equation 3:
t = -RnomCnom-In(1-Vc/Vee)

= -RnomCnom:-In(1-2.5/5.0)

= -RnomCnom-In(0.5).
Substitute for t in Equation 1 to get minimum V:

Vemin = Ve (1-g"/(Rmax Cmax))
VCC (1_e(Rnom Cnom/Rmax Cmax)ln(0_5))

=5 (1_eln(0.5)l(1.01~1.05))

=239V
Again, for maximum VC:

Vcemax = Vo (1_e-V(Rmin Cmin))
=Vee (1_e(Rnom Cnom/Rmin Cmin)ln(0.5))

= 5 (1-e!N(0.5/(0.99-0.95),

=2.607V

The results show a variation of 0.208-volts at 2.5-volts, or a
worst case error of £0.104-volts. The worst case conver-
sion error may be further reduced by utilizing components
with tighter tolerances. Conversion accuracy and linearity
are also affected by the characteristics of the capacitor.
The capacitor used in the voltmeter prototype is a polysty-
rene film type, which not only provides good accuracy, but

minimizes error due to dielectric absorption and other
effects.

Error sources which have not been examined include: com-
parator limitations; asymmetries between the charge and
discharge portions of the cycle; failure of the voltage on the
capacitor to reach ground or V¢; variations in Vgg. The
contributions to conversion error made by these sources
can be expected to increase error to somewhat more than
the value due to component tolerances alone.

Successive Approximation Analog-to-
Digital Converter

This conversion method offers good resolution and accu-
racy and a short conversion time at the expense of
increased component count.

Successive approximation (SA) ADCs incorporate a digital-
to-analog converter (DAC), a comparator and a successive
approximation register (SAR). The SAR controls the con-
version by performing a search for the binary code which,
when fed to the DAC, will produce an output matching the
voltage to be converted. The comparator compares the
DAC output to the unknown voltage and returns the result
to the SAR.

The SAR begins the search with the most significant DAC
bit, which controls the widest output variation, and moves
toward the least significant bit, causing the DAC output to
“zero in” on the unknown value. The result of the trial is the

Figure 5. Successive Approximation Analog-to-Digital Converter

e ko [ K> e
Voltage In ¥ 5 s
* 6 C
10 uF 2
3 LF3558
5K
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I 4
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R Y
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\v4 2 rsomo  vpio 2 2188 vee
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February 2000

NNational Semiconductor

LM555
Timer

General Description Features

The LM555 is a highly stable device for generating accurate ~ ® Direct replacement for SES55/NESS5

time delays or oscillation. Additional terminals are provided  ® Timing from microseconds through hours

for triggering or resetting if desired. In the time delay mode of = Operates in both astable and monostable modes
operation, the time is precisely controﬂec? byoneextemnaire- g Adjustable duty cycle

sistor and cap:vacﬁor. For astable operation as an oscillator, g Output can source or sink 200 mA

the free running frequency and duty cycle are accurately Output and supply TTL compatible

controlled with two external resistors and one capacitor. The : =g ] i
circuit may be triggered and reset on falling waveforms, and Temperature stability better than 0.005% per "C
the output circuit can source or sink up to 200mA or drive  ® Normally on and normally off output

TTL circuits. ® Available in 8-pin MSOP package

Applications
Precision timing

Puise generation
Sequential timing

Time delay generation
Pulse width modulation
Puise position medulation
Linear ramp generator

Schematic Diagram
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LM555

Connection Diagram

Dual-in-Line, Small Qutline
and Moided Mini Small Outline Packages

1 u 8
GND ———l —,— +Vee
2 7
TRIGGER —— T_g—-— DISCHARGE
3 : 6
OUTPUT —— . -—- THRESHOLD
el 5 ___ CONTROL
HESED VOLTAGE
DS0078513
Top View
Ordering Information
Package Part Number Package Marking Media Transport NSC Drawing
8-Pin SOIC LM555CM LM555CM Rails MOBA
LM555CMX LM555CM 2.5k Units Tape and Reel
8-Pin MSOP LM555CMM Z55 1k Units Tape and Reel AUAOEA
LM555CMMX 755 3.5k Units Tape and Reel ey
8-Pin MDIP LMS55CN LMS55CN Rails NOSE
www.national.com 2




Absolute Maximum Ratings (Note 2)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Supply Voltage

Power Dissipation {Note 3)
LM555CM, LM555CN
LM555CMM

Operating Temperature Ranges

LM555C
Storage Temperature Range

+18V

1180 mW
813 mW

0Cto+70C
-85°C to +150°C

Electrical Characteristics (Notes 1, 2)
(Th = 25°C, V¢ = +5V 1o +15V, uniess othewise specified)

Soldering Information
Dual-In-Line Package
Scldering (10 Seconds)
Smali Outiine Packages
{SOIC and MSOP)
Vapor Phase {60 Seconds}
Infrared (15 Seconds)

260°C

215°C
220°C

See AN-450 “Surface Mounting Methods and Their Effect
on Product Reliability” for octher methods of soldering

surface mount devices.

Parameter Conditions Limits Units
LM555C
Bin Typ Max
Supply Voltage 4.5 16 A
Supply Current Vee = 5V, R = o 3 6
Vee = 18V, R = = 10 15 mA
{Low State) (Note 4}
Timing Error, Monostable
Initial Accuracy 1 %
Drift with Temperature R, = 1k to 100kQ, 50 ppn'C
C = 0.1uF, (Note 5)
Accuracy over Temperature 15 Y%
Drift with Supply 0.1 YolV
Timing Error, Astable
initial Accuracy 2.25 %
Drift with Temperature R.. Rg = 1k to 100k, 150 ppmi C
C = 0.1uF, {Note 5} .
Accuracy over Temperature 3.0 %
Drift with Supply 0.30 %ol
Threshold Voitage 0.667 X Ve
Trigger Voitage Vee = 15V ) \Y
Vee = 5V 1.67 v
Trigger Current 05 0.9 HA
Reset Voltage 0.4 0.5 1 \%
Reset Current 0.1 04 mA
Threshold Current (Note 6) 0.1 0.25 HA
Control Voltage Level Vee = 15V 9 10 11 v
Vee = 5V 26 3.33 4
Pin 7 Leakage Output High 1 100 nA
Pin 7 Sat (Note 7)
Output Low Vee = 15V, 1 = 15mA 180 mV
Output Low Vee = 4.5V, 17 = 4.5mA 80 200 mY

wwiw.national.com
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Applications Information

MONOSTABLE OPERATION

In this mode of operation, the timer functions as a cne-shot
(Figure 1). The external capacitor is initiaily held discharged
by a transistor inside the timer. Upon application of a nega-
live trigger pulse of less than 1/3 V¢ to pin 2, the flip-flop is
set which both releases the short circuit across the capacitor
and drives the output high.

+5V 10 -15V

T O +Veeo
l RESET
I -
<
a 8
TRIGGER DISCHARGE
NORMALLY § o O—2 7
“ON” LOAD /
THRESHOLD
| LMS55 [
| CONTROL
QUTPUT VOLTAGE
T i ==
NORMALLY S !
oy " L
OFF” LOAD TM""F
H <
—
DS0078516

FIGURE 1. Monostable

The voltage across the capacitor then increases exponen-
tially for a period of t = 1.1 R, C. at the end of which time the
voliage equals 2/3 V... The comparator then resets the
flip-flop which in turn discharges the capacitor and drives the
output to its low state. Figure 2 shows the waveforms gener-
ated in this mode of operation. Since the charge and the
threshold level of the comparator are both directly propor-
tional to supply voltage, the timing internal is independent of
supply.

cotb b pret et dFere i

Nl

DS0078516
Vee =5V Top Trace: Input S5V/Div.

TIME = 0.1 ms/DIV. Middle Trace: Output 5V/Div.

Ra = 9.1kQ Bottom Trace: Capacitor Voltage 2V/Div.
C = 0.01pF

FIGURE 2. Monostable Waveforms

During the timing cycle when the output is high, the further
application of a trigger pulse will not effect the circuit so long
as the trigger input is returned high at feast 10us before the
end of the timing interval. However the circuit can be reset
during this time by the application of a negative pulse to the
reset terminal {(pin 4). The output will then remain in the low
state until a trigger pulse is again applied.

When the reset function is not in use, it is recommended that
it be connected to V¢ to avoid any possibility of false trig-
gering.

Figure 3 is a nomograph for easy determination of R, C vai-
ues for various time delays.

NOTE: In menostable operation, the trigger should be driven
high before the end of timing cycle.

100
¢

R0 -
=
2
3] 1
=z
=
o
& o1
o
o ¥

1 e ¥ v
YR PO A

4 - ;
0.001L

10 us100 us1ms10ms100ms 1s 10s 100s

t4 = TIME DELAY
DS007851-7

FIGURE 3. Time Delay

ASTABLE OPERATION

If the circuit is connected as shown in Figure 4 (pins 2 and 6
connected) it will trigger itself and free run as a multivibrator.
The external capacitor charges through R, + Rg and dis-
charges through Rg. Thus the duty cycle may be precisely
set by the ratio of these two resistors.

r +Vee

]

|

|

|

|

3 B

§n. 2 7
I

|

|

|

RH
LM555 5
—: 5 ¢
3 —L
] i 0.01F
4 DS007851-8
FIGURE 4. Astable

in this mode of operation, the capacitor charges and dis-
charges between 1/3 V¢ and 2/3 V... As in the triggered
mode, the charge and discharge times, and therefore the fre-
quency are independent of the supply voltage.

www.national.com
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LM555

Applications Information (continued)

Figure 5 shows the waveforms generated in this mode of

=

values.
The duty cycle is:

0.1

C ~ CAPACITANCE (.iF)

.0

0.801

circuit.

f—_

operation.
r T
I ; - - 4
i
s :
L\ z /'\ 5 /é
& // \ / A
N v
I { !
DS007851-9
Voo = 5V Top Trace: Output 5V/Div.
TIME = 20ps/DIV. Bottom Trace: Capacitor Voltage 1V/Div.
Rp = 3.9kQ
Rg = 3kQ
C = 0.01pF

FIGURE 5. Astable Waveforms

The charge time (output high} is given by:

t, = 0.893 (R, + Rg) C

And the discharge time (output low) by:

t, = 0.693 (Rg) C

Thus the lotal period is:

t + 1, = 0.693 (R, +2R5) C

The frequency of oscillation is:

1 1.44
3y (Bl FRER

Figure 6 may be used for quick determination of these RC

{Ra+2Rg)

LR ] 1 0 100 % 10k 188k
f — FREE-RUNNING FREQUENCY {Hz)
DS007851-10

FIGURE 6. Free Running Frequency

FREQUENCY DIVIDER

The monostable circuit of Figure 7 can be used as a fre-
quency divider by adjusting the length of the timing cycle.
Figure 7 shows the waveforms generated in a divide by three

ALY

Ai{ebes

| i

DSD07851-11
Vee =5V Top Trace: Input 4V/Div.
TIME = 20ps/DIV. Middle Trace: Output 2V/Div.
Rp = 9.1kQ Bottom Trace: Capacitor 2V/Div.
C =0.01pF

FIGURE 7. Frequency Divider

PULSE WIDTH MODULATOR

When the timer is connected in the monostable mode and
triggered with a continuous pulse ftrain, the output pulse
width can be modulated by a signal applied to pin 5. Figure
8 shows the circuit, and in Figure 9 are some waveform

examples.
[\}
4 8
DISCHARGE
TRIGGERO—2 7
LMS55 5 THRESHOLD
MODULATION
INPUT
QUTPUT O—3 5 f—0 c
1
W DS007851-12
FIGURE 8. Pulse Width Modulator
Wl\ 7 ¥ B
By RN
’ K5 s
T
— — e E e
B
|
DS007851-13
Vee = 5V Top Trace: Modulation 1V/Div.
TIME = 0.2 ms/DIV. Bottom Trace: Output Voltage 2V/Div.
Ra = 9.1kQ
C = 0.01pF

FIGURE 9. Pulse Width Modulator
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Applications Information (continued)

PULSE POSITION MODULATOR

This application uses the timer connected for astable opera-
tion, as in Figure 10, with a moduiating signal again applied
to the control voltage terminal. The pulse position varies with
the modulating signal, since the threshold voitage and hence
the fime delay is varied. Figure 11 shows the waveforms
generated for a triangle wave modulation signal.

*Vee
4 8
2 ?
LM555 6
MODULATION
OUTPUT O— 3 5—O ¢
1

DS007851-14

FIGURE 10. Pulse Position Modulator

i

DS007851-15

Vee =5V Top Trace: Modulation Input 1V/Div.
TIME = 0.1 ms/DIV. Bottom Trace: Output 2V/Div.
Ra = 3.9kQ
Rg = 3kQ
C = 0.01pF

FIGURE 11. Pulse Position Modulator
LINEAR RAMP

When the pullup resistor, R,, in the monostable circuit is re-
placed by a constant current source, a finear ramp is gener-
ated. Figure 12 shows a circuit configuration that will perform
this function.

TRIGGERO— 2 7

LM555 6

SUTPUT O— 3 5
i

DS007851-16

FIGURE 12.

Figure 13 shows waveforms generated by the linear ramp.
The time interval is given by:
_ 2/3VgcRe(Ry — Rp) C
Ry Vee - Vee (Ry + Ro)
Vgg = 0.6V
Vge = 0.6V

FITTOUTEYY ..l'

//, iJHt/

/
]
DS007851-17
Vee = 5V Top Trace: Input 3V/Div.
TIME = 20us/DIV. Middie Trace: Output 5V/Div.
Ry = 47kQ2 Bottom Trace: Capacitor Voltage 1V/Div.
Ry = 100kQ
Rg=27kQ
C=0.01 pF

FIGURE 13. Linear Ramp
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LM555

Applications Information (continued)

50% DUTY CYCLE OSCILLATOR

For a 50% duty cycle, the resistors R, and Rg may be con-
nected as in Figure 14. The time period for the output high is
the same as previous, t, = 0.693 R, C. For the output fow it
ist, =

Rg — ZRA]

[(RA Rg)/(Rp + RB)} C én [2RB e

Thus the frequency of oscillation is

1
f=
t + 1

* +Vec

Ra
A 51k
B
4 8 22k
2 7
LMS5S 6 —L—‘
QUTPUT O—3 5 —tee
; —1— 0.01:F
[ 0.01.F
DS007851-18

FIGURE 14. 50% Duty Cycle Oscillator

Note that this circuit will not oscillate if Ry is greater than 1/2
R, because the junction of R, and Rg cannot bring pin 2
down to 1/3 V. and trigger the lower comparator.

ADDITIONAL INFORMATION

Adequate power supply bypassing is necessary to protect
assaociated circuitry. Minimum recommended is 0.1pF in par-
allel with 1uF electrolytic.

Lower comparator storage time can be as long as 10us
when pin 2 is driven fully to ground for triggering. This limits
the monostable pulse width to 10pus minimum.

Delay time reset to output is 0.47us typical. Minimum reset
pulse width must be 0.3us, typical.

Pin 7 current switches within 30ns of the output (pin 3) volt-
age.

www.national.com
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#pragma SMALL
#include<reg51.h>

sfr DATA_BUS = 0x90;
sbit RS = P376;

sbit E = P37,

sbit inl = P0"0;

sbit in2 = PO"1;

sbit in3 = P0"2;

sbit in4 = P0"3;

sbit in5 = P0"4;

sbit in6 = P0"5;

sbit in7 = P0"6;

sbit in8 = P0"7;

void InitlO(void);

void Initl1(void);

void delay(void);

static void EnableLCD(int t);
void ClearScreen(void);
void PutChar(char c);
void type2(void);

void type(void);

void type3(void);

void type4(void);

void typeS(void);

void type6(void);

void type7(void);

void type8(void);

void type9(void);

void typelO(void);

void main(void)

{

InitlO();
while(1)
{ ClearScreen();

if(in1==0)
{

}
if(in2==0)

{

}
if(in3==0)

{

}
if(in4==0)

{

type();

type2();

type3();

type50);



}

if(in5==0)

{
type6();

}

if(in6==0)

{
type7();

}

if(in7==0)

{
type8();

)

if(in8==0)

{
type9();

if(inl==1&&in2==1&in3==1&&in4==1&&in5==1&in6==1& &in7==1&&in

:1) 4

{ ClearScreen();
type4();

}

if(in1==0& &in2==0&in3==0& &in4==0& &in5==0&in6==0& &in7==0& &in

8==0)

{ ClearScreen();
Initl1();
typel0();

}

}

}

void Initl1(void)
{ RS =0;

DATA_BUS = 0x30;EnableLCD(255);
DATA_BUS = 0x01;EnableLCD(255);
DATA_BUS = 0x0C;EnableLCD(255);
DATA_BUS = 0x14;EnableLCD(255);

delay();
RS=1;

}

void type(void)

{
PutChar('A");
PutChar(' ");
delay();

}

void delay()

{ int i.j;

for(i=0;i<1000;i++)
for(j=0;j<100;j++)
1=110;



}

void type4(void)

{ PutChar('S");
PutChar('o");,
PutChar('r");
PutChar('r");
PutChar('y");
PutChar('.");
PutChar('T");
PutChar('t");
PutChar(' ");
PutChar('1");
PutChar('s");
PutChar(' ");
PutChar('F');
PutChar('U");
PutChar('L"),
PutChar('L");
delay();

}

void type2(void)

{

PutChar('B");
PutChar(' ");
delay();

}
void type3(void)

PutChar('C");
PutChar(' ");
delay();

}
void type5(void)

PutChar('D"),
PutChar(' ");
delay();

void type6(void)

{
PutChar('E");
PutChar(' ");
delay();

}
void type7(void)

PutChar('F");
PutChar('");
delay();



void type8(void)

PutChar('G");
PutChar(' "),
delay();

void type9(void)

PutChar('H");
PutChar('");
delay();

void typelO(void)
{
PutChar('E');
PutChar('M");
PutChar('P");
PutChar('T");
PutChar("Y");
PutChar(' '),
delay();
}
static void EnableLCD(int t)
{ unsigned char i;
E=1;
for(i=0;i<t;i++)i=i;
E=0;
for(i=0;1<t;i++)i=i;
}
void InitlO(void)
{ RS =0;
DATA_BUS = 0x38;EnableLCD(255);
DATA_BUS = 0x01;EnableLCD(255);
DATA_BUS = 0x0C;EnableLCD(255);
DATA_BUS = 0x18;EnableLCD(255);
delay();
RS=1;
}
void ClearScreen(void)
{ RS =0;
DATA_BUS = 0x01;EnableLCD(255);
RS=1;
}
void PutChar(char c)

{

DATA_BUS=c;EnableLCD(45);
} i



Imports System

Imports System.Drawing
Imports System.Collections
Imports System.ComponentModel
Imports System.Windows.Forms
Imports System.Data

Imports System.Data.OleDb
Imports Microsoft.VisualBasic
Imports Itworks.Idworks

Namespace DLLsSampleVBdotNET
Public Class MainForm
Inherits System.Windows.Forms.Form
Private components As System.ComponentModel.Container = Nothing
Private MainStatusBar As System.Windows.Forms.StatusBar
Private StatusGroupBox As System.Windows.Forms.GroupBox
Friend StatusTextBox As System.Windows.Forms.TextBox
Private statusBarPanel2 As System.Windows.Forms.StatusBarPanel
Private statusBarPanell As System.Windows.Forms.StatusBarPanel
Private FingerPrintPictureBox As
System.Windows.Forms.PictureBox
Private WithEvents EnrollmentButton As
System.Windows.Forms.Button

Private Const _FINGERPRINT CONNECTION STRING As String =
"Provider=Microsoft.Jet.OLEDB.4.0;Data Source=C:\Program Files\IT
WORKS\IDWORKS Integrator\Samples\db\IDWORKSDemc.mdb; Persist Security
Info=False"

Private _FingerPrintConnection As OleDbConnection

Private _IdiContext As UInt32 = Convert.ToUInt32 (0)

Private _FpeContext As UInt32 Convert .ToUInt32 (0)

9DCG6E3BB-B5S5E2-E341-9AFD~

Private sensorID As String
5FB220F46A45"

Private serialID As String '6A1B-9B36-24BB-D4C3"

Private regisID As String = "4AF3-EABC-6F9F-F2E5-04B4-14B6-
F79A-EF74"

Public Sub New()
Application.EnableVisualStyles()
InitializeComponent ()

End Sub

Protected Overloads Overrides Sub Dispose (ByVal disposing As
Boolean)
If disposing Then
If Not (components Is Nothing) Then
components.Dispose ()

End If
End If
MyBase .Dispose (disposing)

End Sub

Private Sub InitializeComponent ()
Me.EnrollmentButton = New System.Windows.Forms.Button



Me.FingerPrintPictureBox = New
System.Windows.Forms.PictureBox

Me.statusBarPanell = New
System.Windows.Forms.StatusBarPanel

Me.statusBarPanel2 = New
System.Windows.Forms.StatusBarPanel

Me.StatusTextBox = New System.Windows.Forms.TextBox

Me.StatusGroupBox = New System.Windows.Forms.GroupBox

Me.MainStatusBar = New System.Windows.Forms.StatusBar

CType (Me.FingerPrintPictureBox,
System.ComponentModel .ISupportInitialize) .BeginInit ()

CType (Me.statusBarPanell,
System.ComponentModel .ISupportInitialize) .BeginInit ()

CType (Me.statusBarPanel2,
System.ComponentModel.ISupportInitialize) .BeginInit ()

Me.StatusGroupBox.SuspendLayout ()

Me.SuspendLayout ()

T

1

rolimentButton
L
Me.EnrollmentButton.FlatStyle =
System.Windows.Forms.FlatStyle.System
Me.EnrollmentButton.Location = New
System.Drawing.Point (189, 187)
Me.EnrollmentButton.Name = "EnrollmentButton"
Me.EnrollmentButton.Size = New System.Drawing.Size (176,
Me.EnrollmentButton.TabIndex = 2
Me.EnrollmentButton.Text = "amziom"

rPrintPictureBox

Me.FingerPrintPictureBox.BorderStyle =
System.Windows .Forms.BorderStyle.Fixed3D
Me.FingerPrintPictureBox.Location = New
System.Drawing.Point (215, 12)
Me.FingerPrintPictureBox.Name
Me.FingerPrintPictureBox.Size
System.Drawing.Size (128, 169)
Me.FingerPrintPictureBox.SizeMode =
System.Windows.Forms.PictureBoxSizeMode.StretchImage
Me.FingerPrintPictureBox.TabIndex = 5
Me.FingerPrintPictureBox.TabStop = False

"FingerPrintPictureBox"
New

statusBarPanell
1
Me.statusBarPanell.AutoSize =
System.Windows.Forms.StatusBarPanelAutoSize.Contents
Me.statusBarPanell.Name = "statusBarPanell”
Me.statusBarPanell.Text = "version 2.2.0.1"
Me.statusBarPanell.Width = 88

¥

'statusBarPanel?

A

Me.statusBarPanel2.AutoSize =
System.Windows.Forms.StatusBarPanelAutoSize.Spring

Me.statusBarPanel2.Name = "statusBarPanel2"

Me.statusBarPanel2.Text = "www.itworksolutions.com"

45)



Me.statusBarPanel2.Width = 455

1

'StatusTextBox

¥

Me.StatusTextBox.Location = New System.Drawing.Point (8, 16)

Me.StatusTextBox.Multiline = True

Me.StatusTextBox.Name = "StatusTextBox"

Me.StatusTextBox.RightToLeft =
System.Windows.Forms.RightToLeft .No

Me.StatusTextBox.ScrollBars =
System.Windows.Forms.ScrollBars.Both

Me.StatusTextBox.Size = New System.Drawing.Size (528, 248)

Me.StatusTextBox.TabIndex = 16

¥

'StatusGroupBox

A

Me.StatusGroupBox.Controls.Add (Me.StatusTextBox)

Me.StatusGroupBox.FlatStyle =
System.Windows.Forms.FlatStyle.System

Me.StatusGroupBox.Location = New System.Drawing.Point (8,

248)
Me.StatusGroupBox.Name = "StatusGroupBox"
Me.StatusGroupBox.Size = New System.Drawing.Size (544, 273)
Me.StatusGroupBox.TabIndex = 4
Me.StatusGroupBox.TabStop = False
Me.StatusGroupBox.Text = " Status "
A}
'MainStatusBar
L
Me.MainStatusBar.Location = New System.Drawing.Point (0,
530)

Me.MainStatusBar.Name = "MainStatusBar"
Me.MainStatusBar.Panels.AddRange (New
System.Windows .Forms.StatusBarPanel () {Me.statusBarPanell,
Me.statusBarPanel2})
Me.MainStatusBar.ShowPanels = True
Me.MainStatusBar.Size = New System.Drawing.Size (560, 22)
Me.MainStatusBar.TabIndex = 6

¥

'MainForm
|}
Me.AutoScaleBaseSize = New System.Drawing.Size (5, 13)
Me.ClientSize = New System.Drawing.Size (560, 552)
Me.Controls.Add (Me.MainStatusBar)
Me.Controls.Add (Me.FingerPrintPictureBox)
Me.Controls.Add (Me.StatusGroupBox)
Me.Controls.Add (Me.EnrollmentButton)
Me.FormBorderStyle =
System.Windows.Forms .FormBorderStyle.FixedSingle
Me.MaximizeBox = False
Me.MinimizeBox = False
Me.Name = "MainForm"
Me.StartPosition =
System.Windows .Forms.FormStartPosition.CenterScreen
Me.Text = "mudh"
CType (Me.FingerPrintPictureBox,
System.ComponentModel.ISupportIinitialize) .EndInit ()



CType (Me.statusBarPanell,
System.ComponentModel.ISupportInitialize) .EndInit ()

CType (Me.statusBarPanel2,
System.ComponentModel .ISupportInitialize) .EndInit ()

Me.StatusGroupBox.ResumeLayout (False)

Me.StatusGroupBox.PerformLayout ()

Me .ResumeLayout (False)

End Sub

<STAThread()> _

Shared Sub Main ()
Application.Run(New MainForm)

End Sub

msfenausa i ves A rate unz LoadDate
Private Sub SampleCSharp Load (ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles MyBase.Load
Dim a As New ExitForm
a.Show ()

Dim b As New DataForm
b.Show ()

_FingerPrintConnection = New
OleDbConnection (_ FINGERPRINT CONNECTION STRING)
IslWrapper.InitModule ()
Try
If IslResultTypes.OK = IslWrapper.IsModulelInited Then
: Dim sensor count As Integer = 0
Dim result_code As IslResultTypes =
IslWrapper.GetDeviceCount (sensor_count)
If sensor_count > 0 Then
Dim sensor_ list As IslWrapper.DeviceInfo()
If IslResultTypes.OK =
IslWrapper.GetDevicelList (sensor list, sensor count) Then
'SensorSerial ComboBox. Items
Dim i As Integer = 0
While i < sensor_count

1

wn

orSerialComboBox.Items.Add (sensor

en

[6)]

System.Math.Min (System.Threading.Interlocked.Increment (i), i - 1)

End While
'SensorSerialComboBox. Sel cdIndex = 0
End If
End If
End If
Finally
IslWrapper.FinalizeModule ()
End Try

IdiWrapper. InitModule ()
FpeWrapper. InitModule()

T umshennuen Tl

ActivateSensor ()



LoadAllFingerPrintInfo ()

End Sub
' dhan aﬁu'lmm'ﬁﬂgaéh"miﬁ
Private Sub LoadAllFingerPrintInfo ()
IdiWrapper.fp ClearAll( IdiContext)
Dim fingerprint_dataset As DataSet = New DataSet
Dim fingerprint_adapter As OleDbDataAdapter = New
OleDbDataAdapter
Dim fingerprint_command builder As OleDbCommandBuilder =
New OleDbCommandBuilder (fingerprint adapter)
fingerprint adapter.SelectCommand = New
OleDbCommand ("SELECT * FROM IDIFINGERPRINT ORDER BY IndexValue",
_FingerPrintConnection)
fingerprint_adapter.Fill(fingerprint_dataset)
For Each each row As DataRow In
fingerprint dataset.Tables (0) .Rows
Dim fp_info As FingerprintInfo = New FingerprintInfo
LoadFingerPrintInfo (each row, fp info)
IdiWrapper.fp_Add(_IdiContext, fp info)
Next
Me.ShowStatus ("Load all finger print info success™)
End Sub

Private Sub MainForm Closed(ByVal sender As System.Object,
ByVal e As System.EventArgs) Handles MyBase.Closed
FpeWrapper.CloseContext (Convert.ToUInt32 (_ FpeContext))
FpeWrapper.FinalizeModule ()
IdiWrapper.CloseContext (Convert.ToUInt32(_IdiContext))
IdiWrapper.FinalizeModule ()
End Sub
" din e Activate Sensor SaTwi
Private Sub ActivateSensor()
Dim result_code As IdiResultTypes
If 0 = Convert.ToInt64( IdiContext) Then
result_code = IdiWrapper.CreateContext ( IdiContext)

ShowStatus ("Create context for IDI module : " +
result_code.ToString)
End If
If Not (0 = Convert.ToInt64( IdiContext)) Then
'result code = IdiWrapper.ActivateSensor( IdiContext,

SensorTypes.UareU, SensorSerialComboBox.Text,
ApplicationSerialTextBox.Text, ApplicationKeyTextRox.Text)
result_code = IdiWrapper.ActivateSensor(_IdiContext,
SensorTypes.UareU, sensorID, serialID, regisID)
If Not (IdiResultTypes.OK = result code) Then
Me.ShowStatus ("Activation for IDI module fail : "
Me.IdiRCodeToString (result code))
Else
Me.ShowStatus ("Activation for IDI module success")
AddHandler IdiWrapper.OnldentEvent, AddressOf
IdiWrapper OnIdentEvent




Me.ShowStatus ("Register Ident callback procedure
" + Me.IdiRCodeToString (result code))

AddHandler IdiWrapper.OnImageCapture, AddressOf
IdiWrapper OnImageCapture

Me.ShowStatus ("Register sensor callback procedure
" + Me.IdiRCodeToString(result code))

result_code =
IdiWrapper.StartCapturing( IdiContext, sensorID)

Me.ShowStatus ("Start capturing : " +
Me.IdiRCodeToString(result code) )

'ActivateSensorButtcn.Er G

'LOcQHilFlﬂqurr‘d*IFf“ jttvl ied = True

Me.ShowStatus ("Activation for IDI module success")

End If
End If
End Sub

Private Sub ActivateSensorButton Click (ByVal sender As
System.Object, ByVal e As System.EventArgs)
Dim result_code As IdiResultTypes
If 0 = Convert.ToInt64 ( IdiContext) Then
result_code = IdiWrapper.CreateContext (_IdiContext)
ShowStatus ("Create context for IDI module : " +
result_code.ToString)
End If
If Not (0 = Convert ToInt64( IdlContext)) Then

t LLExE) \p*llud’I“T’ TextBox.Text)
result code = IdiWrapper.ActivateSensor (_IdiContext,
SensorTypes.UareU, sensorID, seriallID, regisID)
If Not (IdiResultTypes.OK = result code) Then
Me.ShowStatus ("Activation for IDI module fail : "
Me.IdiRCodeToString (result code))
Else
Me.ShowStatus ("Activation for IDI module success")
AddHandler IdiWrapper.OnlIdentEvent, AddressOf
IdiWwrapper_OnIdentEvent
Me.ShowStatus ("Register Ident callback procedure
" + Me.IdiRCodeToString(result code))
AddHandler IdiWrapper.OnImageCapture, AddressOf
IdiWrapper_OnImageCapture
Me.ShowStatus ("Register sensor callback procedure
" + Me.IdiRCodeToString(result code))
result_code =
IdiWrapper.StartCapturing(_ IdiContext, sensorID)
Me.ShowStatus ("Start capturing : " +
Me.IdiRCodeToString(result_code))
'ActivateSensor oL Enabled 2
'LeadAllFingerPrintInfoButton.Enabled = True
Me.ShowStatus ("Activation for IDI module success")
End If
End If
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Private Sub EnrollmentButton Click(ByVal sender As
System.Object, ByVal e As System.EventArgs) Handles
EnrollmentButton.Click

Dim idi_result As IdiResultTypes

Dim fpe result As FpeResultTypes

If Not (0 = Convert.ToInt64(_ IdiContext)) Then
IdiWrapper.StopCapturing(_IdiContext, sensorlID)
IdiWrapper.DeactivateSensor (_IdiContext,

SensorTypes.UareU, sensorlD)

End If

If 0 = Convert.ToInté64( FpeContext) Then
fpe_result = FpeWrapper.CreateContext (_FpeContext)

Me.ShowStatus ("Create context for FPE module : " +
Me.FpeRCodeToString (fpe_result))
End If
If Not (0 = Convert.ToInt64( FpeContext)) Then
L Fy

fpefresSult = FpeWrapper.ActivateSensor (_FpeContext,
SensorTypes.UareU, sensorID, seriallD, regisID)
If Not (FpeResultTypes.OK = fpe result) Then
Me.ShowStatus ("Activation for FPE module fail
" + Me.FpeRCodeToString (fpe result))
Else
Me.ShowStatus ("Activation for FPE mcdule
success")
Dim
raw_data (Convert.ToInt32 (FpeWrapper .MaximumRawDataSize)) As Byte
Dim index As Integer = 0
While index <
Convert.ToInt32 (FpeWrapper.MaximumRawDataSize)
raw_data(index) = 0

System.Math.Min (System.Threading.Interlocked.Increment (index), index -
1)
End While
Dim raw_data length As UInt32
Dim indexing value As Integer =
Dim finger index As Integer = 4
fpe_result =
FpeWrapper.StartEnrolment (_FpeContext, finger index, raw_data,
FpeWrapper.MaximumRawDataSize, raw_data_length, indexing value)
If Not (FpeResultTypes.OK = fpe result) Then
Me.ShowStatus ("Enrcllment fail : " +
Me.FpeRCodeToString (fpe result))
Else
Lif
raw_data_length.CompareTo (Convert.ToUInt32(0)) > 0 Then
'Dim input id As Integer =
Convert.ToInt32 (Interaction.InputBox{"Please enter ID", "IDWORKS Sample
VB.NET", "998", Me.Location.X + 105, Me.Location.Y + )7 . 10}

3 @ A 3 v P ,
' Random duav wwdulu ; D wostoyn

0

Dim r As Random = New Random

Dim input_id As Integer = r.Next (1,
999)

Dim fingerprint_dataset As DataSet =
New DataSet



Dim fingerprint adapter As
OleDbDataAdapter = New OleDbDataAdapter

Dim fingerprint_command builder As
OleDbCommandBuilder = New OleDbCommandBuilder (fingerprint_ adapter)

fingerprint_adapter.SelectCommand = New
OleDbCommand ("SELECT * FROM IDIFINGERPRINT WHERE (1=0)",
_FingerPrintConnection)

fingerprint_adapter.Fill (fingerprint dataset)
Dim new_row As DataRow =
fingerprint dataset.Tables (0) .NewRow
Dim output_ template As String = ""
Dim
buffer (Convert.ToInt32 (raw_data length)) As Byte
Dim index2 As Integer
While index2 <
Convert .ToInt32 (raw_data_length)
buffer (index2) = raw_data(index2)
output_ template +=
buffer(index2) .ToString ("X2")

System.Math.Min (System.Threading.Interlocked.Increment (index2), index2
ESe)
End While
SaveFingerprintInfo (input id,
finger_index, indexing value, buffer, new row)

fingerprint_dataset.Tables (0) .Rows.Add (new_row)

fingerprint_adapter.Update (fingerprint_ dataset)
Dim fp info As FingerprintInfo = New

FingerprintInfo
EprinEesTagr= dnput id
fp_info.FingerIndex = finger index
fp_info.IndexingValue = indexing value
fp_info.FingerData = CType (buffer,
Object)

i) resule \&
IdiWrapper.fp Add(_IdiContext, fp info)

ShowStatus ("Enrcllment success : Input
ID = " + fp info.Tag, RoStd@ng)

ShowStatus ("Indexing Value = " +
fp_info.IndexingValue.ToString)

ShowStatus ("Template Size = " +
raw_data_length.ToString)

ShowStatus ("Template : " +
output_template)

End If
End If
End If

Finally
fpe_result = FpeWrapper.CloseContext (_FpeContext)
_FpeContext = Convert.ToUInt32(0)
End Try
End If
If Not (0 = Convert.ToInt64( IdiContext)) Then



idi_result = IdiWrapper.ActivateSensor (_IdiContext,
SensorTypes.UareU, sensorID, seriallD, regisID)
idi_result = IdiWrapper.StartCapturing(_IdiContext,
sensorID)
Me.ShowStatus ("Start capturing it
Me.IdiRCodeToString (idi_result))
End If

End Sub

+

Private Sub LoadAllFingerPrintInfoButton Click (ByVal sender As
System.Object, ByVal e As System.EventArgs)
IdiWrapper.fp_ClearAll(_IdiContext)
Dim fingerprint dataset As DataSet = New DataSet
Dim fingerprint adapter As OleDbDataAdapter = New
OleDbDataAdapter
Dim fingerprint_command builder As OleDbCommandBuilder =
New OleDbCommandBuilder(fingerprint_adapter)
fingerprint_adapter.SelectCommand = New
OleDbCommand ("SELECT * FROM IDIFINGERPRINT ORDER BY IndexValue",
_FingerPrintConnection)
fingerprint_adapter.Fill(fingerprint_dataset)
For Each each_row As DataRow In
fingerprint dataset.Tables (0) .Rows
Dim fp_info As FingerprintInfo = New FingerprintInfo
LoadFingerPrintInfo(each_row, fp_info)
IdiWrapper.fp_ Add(_ IdiContext, fp_info)
Next
Me.ShowStatus ("Load all finger print info success”)
End Sub
'check suiife sitrdadoyn Ui )
Private Sub IdiWrapper OnIdentEvent (ByVal e As
Itworks. Idworks.IdentEventArgs)
Me.ShowStatus ("--—-——--—~ )

Select Case e.IdentMessage.MsgID
'0 indicate that IDWORKS cat match this
fingerprint data in memory
'{add finger;

function)

'and pass fing

lentEventMsqg.
Case 0

'Dim’ str As

LTry
If e.IdentMessage.SensorInfo.SensorID = sensorID
Then
Me.ShowStatus ("Sensor ID = " 4+
e.IdentMessage.SensorInfo.SensorID)
Me.ShowStatus ("0 - Found Tag = " &
e.IdentMessage.Tag & ", Matching Score & " &
e.IdentMessage.QualityScore.ToString) e NoTime =l S UE s ot

CalTime (e.IdentMessage.Tag)
End If



that IDWORKS can not
nemory.

with any fingerprint data in
Case 1
If e.IdentMessage.SensorInfo.SensorID = sensorID
Then
Me.ShowStatus ("X - Not Found")
MsgBox (" hiiilugwdoyn nynnanalmi™)

End If
End Select
Me.ShowStatus ("-—————————— LI

End Sub
' dwaane) uazanen
Private Sub CalTime (ByVal tag As String)
Dim textTime As String
Dim textCost As String
Dim textRemain As String

Dim timeStop As New Date

timeStop = Date.Now.ToLongTimeString

Dim fingerprint_dataset As DataSet = New DataSet

Dim fingerprint_adapter As OleDbDataAdapter = New
OleDbDataAdapter

Dim fingerprint_command builder As OleDbCommandBuilder
New OleDbCommandBuilder (fingerprint adapter)

fingerprint adapter.SelectCommand = New
OleDbCommand ("SELECT * FROM IDIFINGERPRINT WHERE EmpID = '" & tag &
""", _FingerPrintConnection)

fingerprint_adapter.Fill (fingerprint dataset)

Dim timeStartStr As String
timeStartStr =
fingerprint_dataset.Tables (0) .Rows (0) .Item("TimeStart™")

Dim timeStart As Date = CDate(timeStartStr)

Me.ShowStatus ("nawh = " & timeStartStr & " wawen = " &
timeStop)

textTime = "waufh = " & timeStartStr & " nawen = " & timeStop

'Dim timeStart As New Date(timeStartDate)

Dim remainHour As Integer = DateDiff (DatelInterval.Hour,
timeStart, timeStop)
' Dim remainMinute As Integer = DateDiff (DateInterval.Minute,
timeStart, timeStop)

Dim cost As Integer
If remainMinute > 59 Then
remainMinute = remainMinute - 60 * (remainHour)



Me.ShowStatus (remainHour & " 47w " & remainMinute & "
wii")
textRemain = remainHour & " slw " & remainMinute & "

mn"

If remainMinute > 30 Then
remainHour += 1

End If
cost = 20 * remainHour
Else
Me.ShowStatus (remainHour & " #lu " & remainMinute & "
wi'™)
textRemain = remainHour & " $lw " & remainMinute & "
wn"
cost = 20
End If
Me.ShowStatus ("cost (20 /Hour) : " & cost)
textCost = " (208 /Hour) : " & cost

ShowMsgBox (textTime, textRemain, textCost)

_FingerPrintConnection.Open ()
fingerprint adapter.DeleteCommand = New
OleDbCommand ("DELETE * FROM IDIFINGERPRINT WHERE EmpIDi= """ &tag &
"'", FingerPrintConnection)
fingerprint_adapter.DeleteCommand.ExecuteNonQuery ()
_FingerPrintConnection.Close ()

End Sub

Private Sub IdiWrapper OnImageCapture (ByVal e As
ImageCaptureEventArgs)
FingerPrintPictureBox.Image = e.FingerImage
FingerPrintPictureBox.Show ()
End Sub
i i:f*i)m'nﬁuﬁx‘u’;zr]mjxu%ga
Private Sub SaveFingerprintInfo(ByVal tag As Integer, ByVal
fingerIndex As Integer, ByVal indexValue As Integer, ByVal buffer As

Byte (), ByVal fingerprintRow As DataRow)
fingerprintRow ("EmpID") = tag
fingerprintRow ("FingerIndex") = fingerIndex
fingerprintRow ("IndexValue") = indexValue
fingerprintRow("Features") = buffer
' o

Dim time As New Date
fingerprintRow ("DateStart") Date.Now.ToShortDateString
fingerprintRow ("TimeStart") = Date.Now.ToShortTimeString

End Sub



Private Sub LoadFingerPrintInfo (ByVal fingerprintRow As
DataRow, ByVal fingerprintInfo As FingerprintInfo)
fingerprintInfo.Tag =
Convert .ToInt32 (fingerprintRow ("EmpID"))
Dim objBuffer As Object = fingerprintRow ("Features")
Try
fingerprintInfo.FingerIndex =
Convert .ToInt32 (fingerprintRow ("FINGERINDEX"))
Catch
fingerprintInfo.FingerIndex = 0
End Try
Try
fingerprintInfo.IndexingValue
Convert .ToInt32 (fingerprintRow ("INDEXVALUE"))

Catch
fingerprintInfo.IndexingValue = 0
End Try
fingerprintInfo.FingerData = objBuffer
End Sub

Private Function IdiRCodeToString(ByVal idiResult As
IdiResultTypes) As String
Dim result As String = ""
Select Case idiResult
Case IdiResultTypes.OK

result = "Command success"
i break

Case IdiResultTypes.GeneralFail
result = "General failure"
' break

Case IdiResultTypes.InitializeFail
result = "Initialize failed”
' break

Case IdiResultTypes.ModuleNotInitialize
result = "Module not initialize”
' break

Case IdiResultTypes.SensorNotFound
result = "Sensor not found"
' break

Case IdiResultTypes.SensorAlreadyActivated
result = "Sensor already activate"
' break

Case IdiResultTypes.InvalidSensorType
result = "Invalid sensor type"
' break

Case IdiResultTypes.InvalidRegistration
result = "Invalid registration”
' break

Case IdiResultTypes.InvalidContext
result = "Invalid context"
' break

Case Else
result = "Unknow failure"
' break

End Select

Return result



End Function

Function FpeRCodeToString(ByVal fpeResult As FpeResultTypes) As

String
Dim result As String = ""
Select Case fpeResult
Case FpeResultTypes.OK
result = "Command success"
' break
Case FpeResultTypes.InvalidContext
result = "Invalid context"
L) X
Case FpeResultTypes.GeneralFail
result = "General failure"
' break
Case FpeResultTypes.ModuleNotInitialize
result = "Module not initialize”
' bresak
Case FpeResultTypes.SensorNotFound
result = "Sensor not found"”
' break
Case FpeResultTypes.InternalError
resullt =) internal |error'”
' break
Case Else
result = "Unknow error"
' Dreak
End Select
Return result
End Function
Function IslRCodeToString(ByVal islResult As IslResultTypes) As
String
Dim result As String = ""
Select Case islResult
Case IslResultTypes.OK
result = "Command success”
Lreak
Case IslResultTypes.ModuleNotInitialize
result = "Module not initialize"
' break
Case IslResultTypes.AlreadyInited
result = "Module already initialize"
break
Case Else
result = "Unknow error"
' break
End Select
"Return result
End Function
Private Sub ShowStatus(ByVal strStatus As String)
StatusTextBox.Text += strStatus + "" &
Microsoft.VisualBasic.Chr(13) & "" & Microsoft.VisualBasic.Chr(10) & ""

StatusTextBox.Focus ()



StatusTextBox.SelectionStart = StatusTextBox.Text.Length
StatusTextBox.SelectionLength = 0
StatusTextBox.ScrollToCaret ()

End Sub

' onmssnenuy MSG Rox

Private Sub ShowMsgBox (ByVal textTime As String, ByVal
textRemain As String, ByVal textCost As String)

MsgBox ("" & textTime & "" & Chr(13) + Chr(10) & "vmon
textRemain & Chr(13) + Chr(10) & "swomo" & textCost)
End Sub
End Class

End Namespace



naanssulszma

iy N R g vy ) ) Yo o
Ysyartiwusativiiduseasldareanumemie vnyananaiogniu mediaivensiy

a

YOUNTZAU AUND ABLUNLAZYIANY ' j

a dq 9 v d o w Y 19w
Avpenmunlnmsatuayy uazitludiaslalvungiai
ARBANN
I |2 ao a ¢ Ayny Yo (2
YONIIWVBUNIZAUINTINUTNYT wALas.gnTFe unuianey flansanlvd1Tnun
° o Slz o v oAy y A A Y 19w o
Azl wiennenannsdyniun ladszanslszamanuiuniiam
¢ v A A4 Agy
VPUIUAY AUNNYA NBULAI aadaIuINeUqNIAInsANUIANLAZNIADUa IR
o ° ] YV ~ v Aa Yo o a a d o d ' kY
fuuniuazaoun lunguludiuiranatanasasulimaslasudlsygtinusduSeganly1a
92 24
AU

v o @ 1

9 9 a =Y o’dy [~ dr 9P EY ' =3
gamuddaimivnsygiwusteTulse Temiaedeuthe hivnides



v A Y a
L CGEINGN

$1a09 nggadIMe “VB.NET niiuTisunsumes”, in#il aouw uous aouda, 2545.
k4
¥y Fo gnInsel, aw15a Ndiagana uaz 933U Youdd “Insdwiuuylfareiiaiie
J a a o a o =
asrvapunou Ins”, Usyatinus (e.u. GanssuInsauuny)) dorduma Tulaonsy
voUINAUNUNMITAIANTZATY, 2545,
siin AuAs uar eywed Sunsvoeu “heeasoszuudalulia”, YSyaniinus (e
a ad a o Gl a
Grnssudidnnseiing)) amtumalulatnszeeundudnanmsaiansei, 2544,
= 4 I ad " a wva o Y
Tsyad maouBusie “Ufiams lulnsaoulnsames MCs-51 aawldsunsuni C =
a ) < a (4
MCS-517, au Tunan nwosua, 2548.
v A a £ L4 k4
uns snaman “minaaswazldaulylasaouInsames Mcs-51 dawldsunsunu C
@ a = < a 4

AU AT8ICx0517, U TurAW Bnmediuua, 2521.
ﬁﬂ‘f{ﬂ AUNIUY “Advanced Database Programming A0 VB 6+ VB.Net”, lodd auld Aans
a s 4
UUNDT IFUINDS, 2548.

o o 4 ad a a a
gau 51men “0 w1 ¢ dmsuanunrugylulasnoulnsames Mcs-517, load duTv Aan3

a J o J
VAUADT IFUIADT, 2548.





