LAMPIRAN
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Program Keseluruhan

#i nclude <tiny2313. h>
#i ncl ude <del ay. h>

[l Al phanuneric LCD Mdul e functions
#asm

.equ _ lcd port=0x18 ; PORTB
#endasm
#i ncl ude <l cd. h>

#defi ne buzzer PORTD. 5
#define rel ay PORTB. 3
#define button PIND. 2
#define clutch PIND. 4
#defi ne brake Pl ND. 3

unsi gned | ong ti mecount = O;
unsi gned i nt on;

[l Timer O overflow interrupt service routine
interrupt [TIM)_OVF] void tinmerO_ovf_isr(void)
{

TCNTO = 6;
ti mecount ++;
if (on == 1)

/'l check for 5 m nute

[/ 1 second = 677 tinmecount
if (timecount == 203100)

{

buzzer = 0;

/] LCD Notification
lcd _clear();
| cd_got oxy (0, 0);
| cd_putsf ("7TINM= RET )
I cd_gotoxy (0,1);
l cd_putsf ( )
del ay_ns(1000);
lcd clear();

}

/] notification for |last 5 second, buzzer on
else if (timecount > 203100 && tinecount < 206485)

{
buzzer = 1;
/1 LCD Notification
| cd_gotoxy (0,0);
| cd_putsf ( )s
}
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/1 time ended, either do the program
else if (timecount == 206485)
{
buzzer
rel ay

0;
0;

/1 LCD Notification

I cd_clear();

| cd_gotoxy (0,0);

| cd_putsf ( )
del ay_ns(1000);

I cd_clear();

/] set default val ue
on = 0;
ti mecount = O;

}

voi d mai n(voi d)

{

/1l Crystal Gscillator division factor: 1
CLKPR=0x80:;
CLKPR=0x00:;

[/ Port Binitialization

/'l FuncO=Qut Funcl=Qut Func2=CQut Func3=0Qut Func4=Qut
Func5=CQut Func6=Qut Func7=Qut

/] State0=0 Statel=0 State2=0 State3=0 State4=0 State5=0
St at e6=0 St ate7=0

PORTB=0x00;

DDRB=0x FF;

[/ Port Dinitialization

/'l Func6=ln Func5=Cut Func4=In Func3=In Func2=In Funcl=In
FuncO=Il n

/] State6=T State5=0 Stated=T State3=T State2=T Statel=T
St at e0O=T

PORTD=0x00;

DDRD=0x20;

[/ Timer/Counter O initialization

/1l O ock source: System C ock
/1 Cock value: 172.800 kHz
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/1 Nbde: Nor mal
/1 OCOA out put:
/1 OCOB out put :
TCCROA=0x00;
TCCROB=0x03;
TCNTO0=0x00;
OCROA=0x00;
OCROB=0x00;

t op=FFh
D sconnect ed
D sconnect ed

[l Timer(s)/Counter(s) Interrupt(s) initialization

Tl MBK=0x02;

[/ LCD nodule initialization

| cd_init (16);

/1 dobal enable interrupts

#asm( )

while (1)
{

I f (button == 1)

{

}

if (on ==

{

ti mecount = O;
on = 1;

relay = 1;
buzzer = 0;

[/ LCD Notification

lcd clear ();

I cd_gotoxy (0, 0);

I cd_put sf (" SYSTEM ACTI VATED') ;

1)
if (clutch == 1)
{
relay = 0O;
buzzer = 0;
on = 0,
/1 LCD Notification
I cd _clear();
| cd_gotoxy (0, 0);
 cd_putsf ( )
del ay_ns(1000);
| cd_clear();
}
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i f (brake == 1)

{
relay = O;
buzzer = 0;
on = 0,
/1 LCD Notification
| cd_clear();
| cd_gotoxy (0, 0);
l cd_putsf ( )
del ay_ns(1000);
| cd_clear();
}
}
if (on == 0)
{
| cd_gotoxy (0, 0);
I cd_put sf ( );
| cd_gotoxy (0, 1);
I cd_put sf ( )
}
b
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Pin Configurations

Figure 1. Pimaw ATany 2313
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ATty 2 31 3V

Block Dlagram

Figure 2. Block Dagram

L= - o B |

I
i1 11

;l:uu:lrul | o o, |

T L. T

[ I
‘:1 IE\:‘ AT S R

EEEEEE EEEAE RS

ST
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Tha A\S cona combings a rich iINsTnucion s with 32 ganaral purpase working ragisars
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A, Tty 231 3/V

Fin Descrptions
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aurmar: i Tha pull-up nesisions ans acivaned . Tha Port A pins ane F-stzed whan a nesat
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Fort D {FDE. _PDA) 20 s @ Tebit Bediraciona 'O port with imernal pullup resissors (sals ciad for sach
o). The Port D oupwr bufers nawe symmesnca drive characiesnsacs wit bath figh sink
and sourss capatility. As inputs, Pord O pirs fhet ane extemaly pulsd low will sourcs
arre if e pullup mesisiors ars acivaied. Tha Pord D pins ane Tiesiasd whan a ressa?
ondifon becomes aciwe, sean if $a dock is nat running.

Fort 0 alsa serves e funclons of various spacial fexcunes of the ATy 2313 2s lisssd
an paga &3
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Zim a nesaf, avan if Te clock is not nunning . Tha minimem pulsa langs is given in Table
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National Semiconductor

LM123/LM323A/LM323

3-Amp, 5-Volt Positive Regulator

General Description

The LM123 is a three-terminal positive regulator with a pre-
set 5V output and a load driving capability of 3 amps. New
circuit design and processing techniques are used to provide
the high output current without sacrificing the regulation
characteristics of lower current devices.

The LM323A offers improved precision over the standard
LM323. Parameters with tightened specifications include
output voltage tolerance, line regulation, and load regulation.

The 3 amp regulator is virtually blowout proof. Current limit-
ing, power limiting, and thermal shutdown provide the same
high level of reliability obtained with these techniques in the
LM109 1 amp regulator.

No external components are required for operation of the
LM123. If the device is more than 4 inches from the filter ca-
pacitor, however, a 1 pF solid tantalum capacitor should be
used on the input. A 0.1 pF or larger capacitor may be used
on the output to reduce load transient spikes created by fast
switching digital logic, or to swamp out stray load capaci-
tance.

April 1998

An overall worst case specification for the combined effects
of input voltage, load currents, ambient temperature, and
power dissipation ensure that the LM123 will perform satis-
factorily as a system element.

For applications requiring other voltages, see LM150 series
adjustable regulator data sheet.

Operation is guaranteed over the junction temperature range
—-55°C to +150°C for LM123, -40°C to +125°C for LM323A,
and 0°C to +125°C for LM323. A hermetic TO-3 package is
used for high reliability and low thermal resistance.

Features

B Guaranteed 1% initial accuracy (A version)
= 3 amp output current

m [nternal current and thermal limiting

m 0.01Q typical output impedance

m 7.5V minimum input voltage

® 30W power dissipation

m P* Product Enhancement tested

Connection Diagram

Metal Can Package

of L \W (CASE)

©)
INPUT /

Order Number LM123K STEEL, LM323AK STEEL or LM323K STEEL
See NS Package Number KO2A
Order Number LM123K/883
See NS Package Number K02C

Typical Applications

Basic 3 Amp Regulator

GND

©)

DS007771-2

LM123

*Vin
Cn 4
1uF

To o
+
tc,

0.1uF

SoLID
TANTALUM
*Required if LM123 is more than 4" from filter capacitor.
tRegulator is stable with no load capacitor into resistive loads.

DS007771-3

© 1999 National Semiconductor Corporation DS007771

www.national.com
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Absolute Maximum Ratings

(Note 1)

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

Operating Junction Temperature Range

LM123
LM323A
LM323

-55°C to +150°C
-40°C to +125°C
0°C to +125°C
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(Note 5) Storage Temperature Range -65°C to +150°C
Input Voltage 20V Lead Temperature (Soldering, 10 sec.) 300°C
Power Dissipation Internally Limited ESD Tolerance (Note 5) 2000v
LM123 Electrical Characteristics  (Note 2)
Parameter Conditions LM123 Units
Min Typ Max
Output Voltage T,=25°C 4.7 5 5.3 \Y
Vin = 7.5V, loyr = OA
7.5V <V < 15V 4.6 5.4 \%
0A < Ioyr < 3A, P < 30W
Line Regulation (Note 4) T,=25°C 5 25 mvV
75V <V, < 15V
Load Regulation (Note 4) ;= 25°C, V\y = 7.5V, 25 100 mV
0A < loyt < 3A
Quiescent Current 7.5V <V, <15Y, 12 20 mA
OA < oyt < 3A
Output Noise Voltage T = 25°C 40 uvrms
10 Hz < f < 100 kHz
Short Circuit Current Limit T,=25°C
Viy = 15V 3 45 A
Viy = 7.5V 4 5 A
Long Term Stability 35 mV
Thermal Resistance Junction o
to Case (Note 3) 2 cw
LM323A/LM323 Electrical Characteristics  (ote 2)
Parameter Conditions LM323A LM323 Units
Min Typ Max Min Typ Max
Output Voltage T,=25C 4.95 5 5.05 4.8 5 5.2 \Y
Vin = 7.5V, lour = OA
7.5V <V s 15V 4.85 545 4.75 5.25 \
0A < lgyt < 3A, P < 30W
Line Regulation (Note 4) T,=25C 5 10 5 25 mV
7.5V <V, < 15V
Load Regulation (Note 4) T, = 25°C, Viy = 7.5V, 25 50 25 100 mv
0A < lgyr < 3A
Quiescent Current 7.5V <V, < 15V, 12 20 12 20 mA
0A < lgyr < 3A
Output Noise Voltage T,=25°C 40 40 puvrms
10 Hz < f < 100 kHz
Short Circuit Current Limit T,=25°C
Vy = 15V 3 45 3 45 A
Vin = 7.5V 4 6 4 5 A
Long Term Stability 35 35 mV
Thermal Resistance Junction o
to Case (Note 3) 2 2 cw
www.national.com 2




LM323A/LM323 Electrical Characteristics  (Note 2) (Continued)

Note 1: “Absolute Maximum Ratings” indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is
functional, but do not guarantee specific performance limits.

Note 2: Unless otherwise noted, specifications apply for =55°C < T; < +150°C for the LM123, -40°C < T; < +125°C for the LM323A, and 0°C < T < +125°C for the
LM323. Although power dissipation is internally limited, specifications apply only for P < 30W.

Note 3: Without a heat sink, the thermal resistance of the TO-3 package is about 35°C/W. With a heat sink, the effective thermal resistance can only approach the
specified values of 2°C/W, depending on the efficiency of the heat sink.

Note 4: Load and line regulation are specified at constant junction temperature. Pulse testing is required with a pulse width < 1 ms and a duty cycle < 5%.
Note 5: Refer to RETS123K drawing for LM123K military specifications.
Note 6: Human body model, 1.5 kQ in series with 100 pF.

Typical Performance Characteristics

Maximum Average Power Maximum Average Power Output Impedance
Dissipation for LM123 Dissipation for LM323A, LM323 -
40 Elour = 1A — s
2 [, F 7, = 25°C t
. = e Cp = 1ufF—
4 E 4 TenpERATURE S
- < W
S 3 g } 8107
= 413 INFINITE 413 = ==
= ™. HEAT | = N mewire | = '™ = 15V A
5 {\ N N £ @ N ey & FECT) ]
Eowf \\ T AN = 0 < 104F
N RN NN S NSQN N g 0 A
2 —— \ N a R N N = TANTALUM
E 10 \‘ £ 0 ™ = Voo 276V i
I T e N AN I P R RN i
a \ s 60t \
o b uons , [ 0 ! = rm—
™M
25 50 75 100 125 2 50 15 100 125 e
Z]
Ta— AMBIENT TEMPERATURE (°C) Ta - AMBIENT TEMPERATURE (°C} DS007771-11
DS007771-9 DS007771-10
Peak Available Output Current Short Circuit Current Ripple Rejection
6 z 6 80
| | e
5 —1T,--55°C +—+ Z s [ Vin = 10V +-
S | T,=25°C s = L. / ATV
= — i = L
= 1 2 BNl 7 =560 . SoLID
2 s T4 < g 6 TANTALUM
] T, = 150°C N N el T;=25°C 2
&
S 3 2 T ] & Vin = 10, 1 =3A
s = < (THERMAL EFFECT}
E 2 E 2 4 a
3 2 & C, = uF
1 5 5 |
£
: |
0 S| 20
5 10 15 20 5 10 15 20 1 10 100 1K 10K 100K 1M
INPUT VOLTAGE (V) FREQUENCY (Hz}
tMPUT VOLTAGE (V)DSDD7771-12 DS007771-13 DS007771-14
Dropout Voltage Line Transient Response Output Voltage
25 15 T T 515
s ‘ z .0 f = :1510::;\ Vin =10V
= ~= &l C =01uF I, =20mA
z =3a —— 2z o Al
R I~ o3 w28 —-Ti=25°C s
2 [~~~ 3 \ % 505
= 45 IL=1A zz 0 N a ™~
£ R~ c8 / z ™~
& 1, =200 mA \: g W -25 S 6.00
= 14 - 5 =
2 22 50 s
e ge < < g ass
2 > = 2
1 - 1.0 2
£ 05 22 °
2 Z2= 5 — 4.90
H 3
0 T 1
-75 -50 -26 0 25 50 75 100 125 150 0 1 2 3 4 5 -75 60 -25 0 25 50 75 100 125 150
JUNCTION TEMPERATURE {°C) TIME (us) TEMPERATURE (°C)
DS007771-15 DS007771-16 DS007771-17
3 www.national.com
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Typical Performance Characteristics  (continued)

Quiescent Current Load Transient Response Output Noise Voltage
1 — 1.0
T, = -55°C 8 g LYwz1Ov <
- 12 —“—‘% &5 Y T=25C )
2 ! 33 - 2
o Ti= 25T £ g o 3
) 7z
s / T,=125°C 23 L RAS o= touF e g
e 8 >a SOLID TANTALUM < N
s % L2 | 50 L
2 _*L T, = 014F < g ==
3 6 < 2 :
g2 / 2 2
2
t i/ : :
a 2 5
=
0 a2 ¢ 0
[ 4 8 12 16 20 0 1 2 3 4 5 10 100 1K 10K
INPUT VOLTAGE (V) TIME (us) FREQUENCY (Hz)
DS007771-18 DS007771-19 DS007771-20

Typical Applications

10 Amp Regulator with Complete Overload Protection

1 2
tM123
3
Ra"
20 mA
—
1 2
M123 :?
3
Rs"
20 mA
—_—
R3 Vour
10 +5V
w
1
Vin O—@—AMN—O— LM123
Cin 3
1uF =t
SOLID —1—

TANTALUM

DS007771-6

*Select for 20 mA Current from Unregulated Negative Supply

www.national.com 4
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Typical Applications  (continued)

Adjustable Regulator OV-10V @ 3A

1
12VE Viy < 20V O—@—  LM123 —¢
+
c1
-1
Cn 4+ R2
VUF e
SOLID —
TANTALUM

5

V™ (-10V TO 20V) py
NEED NOT BE REGULATED

DS007771-7
V-
*RE = ——
12mA
A; — LM101A

C; — 2 pF Optional — Improves Ripple Rejection, Noise, and Transient Response

Trimming Output to 5V

1 2
Vin O—?— O +5v
|
+!
Cin
Tuf TuF
v
-5V 10 -15V
REGULATED
DS007771-8

Adjustable Output 5V-10V 0.1 % Regulation

+Vin O-

Vour (5V)

<
Ru

> » +
R2 R4 S C
36K 25mA| S >6iF T

N g @ I
v
UNREGULATED

DS007771-4
*Select to Set Output Voltage
**Select to Draw 25 mA from V™
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Schematic Diagram

INPUT

°
o
4
R20
030
&
QuTPUT
P
R21 <>
5K Q&
022
>
R2 S
KS
D3
a7 62
. <
<
<
o '
C
1L R3 P 2
b3 R23 b3 R24 b3
> 1K 20K > K Q>
v O GND
DS007771-1
www.national.com 6
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Physical Dimensions inches (millimeters) unless otherwise noted

0.420-0.500 0.325-0.352
[10.67-12.70] [8.26-8.94]
0.980-1.020
e I 0.060-0.070
200 e 0s] — el i [1.52-178]
- N R 0.495-0.510
L~ " [12.57-12.95]
—
0.660-0.670 )
[16.76-17.02]
5 0.880-0.915
[22.35-23.24]
g 0.760-0.775
_ | — [19.30-19.69]
1.177-1.197
[29.90-30.40]
2x g 0:038-0.043 1
[0.97-1.09] -
UNCONTROLLED || |
N 0.168-0.178 LEAD DIA
0.210-0.220 2X R 0.025 0.116
— 4.27-4.52 o |_o.
[5.33-5.59] 1 | [ ] [0.64] MAX T T [ 957 MAX
~ [10.80-17.03] SEATING PLANE — | K024 (REV ©)

Metal Can Package (K)
Order Number LM123K STEEL, LM323AK STEEL or LM323K STEEL
NS Package Number KO2A

7 www.national.com
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LM123/LM323A/LM323 3-Amp, 5-Volt Positive Regulator

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

0.420-0.500 0.285-0.305
[10.67-12.70] [7.24-7.75]
0.980-1.020
0.060-0.070
0.151-0.161 " [24.89-25.91] | — |<—— -
X815 84-4.09] | [1.52-1.78]
_ _ 0.495-0.510
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systems which, (a) are intended for surgical implant support device or system whose failure to perform
into the body, or (b) support or sustain life, and can be reasonably expected to cause the failure of
whose failure to perform when properly used in the life support device or system, or to affect its
accordance with instructions for use provided in the safety or effectiveness.

labeling, can be reasonably expected to result in a
significant injury to the user.
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