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Abstract

This thesis presents design and construction of an optical tachometer. This project
arose from the idea that the most tachometers currently used are to be attached to the shaft or
touch the rotor of the machine, and therefore causes difficulty using the device. On the other
hand, optical tachometers, in general, are convenient but still expensive. The optical tachometer
developed in this project uses simple electronic devices as a sensor, i.c. a light emitting diode as
a light source and a phototransistor as a light receiver. The operating principle of this tachometer
is based on light reflection from a reflective sticker attached to the motor shaft. When received
the reflected light the phototransistor gives a dc voltage of 5 V otherwise it produces 0 V. The
output voltage of the transistor has a constant frequency that is direcily proportional to the
rotational speed of the machine. Subsequently, an ATmega328P microcontroller processes the

signal and displays the rotational speeds in ‘revolution per minute’ or rpm, for short,
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#include <stdlib.h>
#tinclude <stdio.h>
#include <avitfio.l>
#tinclude <avr/interrupt.h>
#include <util/delay.h>

#include "led.h"

#finclude <compat/deprecated.h>
#define E_ HIGH sbi{(PORTD,PD4)
#define E LOW cbi(PORTD,PD4)
#define RS_HIGH sbi(PORTD,PD0)
#define RS LOW cbi(PORTD,PDO)
int flag=0;

int count = 0;

int count P =0;

void initial test Input{}{
DDRC |= (1<<PC5);

sbi(PORTC,PCS5); //Paid Voltage

void ISR_INT(voidH{
// Enable INTO External Interrupt

DDRD |= (1<<PD2);

38
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ISCO1 | ISC00 |

request

request

request

request

request

request

request

request

sbi(PORTD,PD2);

EIMSK |- (1<<INTO);

J/EIMSK |= (1<<INT1);

39

// MCUCR STRUCTOR : bit15 -> bit4 | bit3 |bit2 |bitl |bit0 |

i

//1ISCO1 18C00

i 0
I/ 0
n" 1
" 1
#ISCI0 ISC11
/" 0
o 0
i 1
i 1

1000... | ISC11 | ISCI10 |

0 The low level of INT( pgencrates an interrupt

1 Any logical change on INTO generates an interrupt

0 The falling edge of INTO generates an interrupt

1 The rising edge of INTQ generates an interrupt

0 The low level of INT1 generates an interrupt

1 Any logical change on INT1 generates an interrupt

0 The falling edge of INT1 generates an interrupt

1 The rising edge of INT1 generates an interrupt
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i\ EICRA |= (1<<ISCO01) | (0<<ISC00); /for The rising edge of INTO generates

an interrupt request

/fand rising edge of INT1 generates an interrupt

request
// Enable Timer Interrupt
TCCROA =0; /* set timerQ normal mode */
TCCROB |= (1<<C802)}{0<<CS01}|(1<<CS00); /* timer0 clock = system clock
®f
S TIMSKO |= (1<<TOIEO); /* enable timer0 overflow interrupt */
}
/**

* Note: This interrupt0 service routine
*/
ISR(INTO_vect){

count P++; /{Counting

ISR(TIMERQ OVF vect)
{
count+t;
if{count > 100){
count=0;
char text[16];

count_P = (count_P/2)*30,



snprintf{text,16,"%d RPM ".count P);
display(0xCO0,text);

count_P = 0;

void enable(void)

{

E_HIGH:
longDelay(1);
E_LOW;

longDelay(1);

void Icd_initial(void)

{

/{Set for output port

H#DB4-DB7

DDRC |= (1<<PC0) | (1<<PC1) | (1<<PC2) | (1<<PC3);
#DB0-DB3

DDRB |= (1<<PBQ) | (1<<PB1) | (1<<PB2) | (1<<PB3),
/RS, R/W.E

DDRD |= (1<<PDO) | (1<<PD1) | (1<<PD4);

cbi(PORTD,PD4);
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RS _LOW; //Signal for Send Instruction

PORTC = 0x03;

PORTB = 0x08; enable();

PORTC = 0x00;

PORTB = 0x0F; enable();

PORTC = 0x00;

PORTB = 0x06; enable();

PORTC = 0x00,

PORTB = 0x01; enable();

RS HIGH,; //Signal for Send Data

void display(unsigned char x,unsigned char text[])

{

RS LOW,; //Signal for Select Address

char xd = (0xF0 & x)>>4;
PORTC = xd;

PORTB = (0x0F & x); enable();
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RS _HIGH; //Signal for Send Data
inti=0;
int n = strlen{text};

while(i < n)

{
xd = (0xF0 & text[i])>>4;
PORTC =xd;
PORTRB = (0x0F & text[i]}; enable();
i=it+1;
}
i=0;

void initial led test(){

DDRC |= (1<<PC4);

}
void longDelay(int n){
for(inti=0;1i <n; i++){
_delay_ms( 200 );
}
}

void LED ON(Q{

sbi(PORTC,PC4);
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}

void LED OFF(){

cbi(PORTC,PC4);

void main{void) {

ISR_INT();

initial led test();
initial test Input();

Ied initial();

display(0x01,"EE 50361927");
display(0xC0,"EE 50364928"),

longDelay(100);

display(0x01,"OPTICAL TACHO");
LED ONQ);

sei(); /fenable interrupts

while(1)

{
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/][ _(MODELNO: MTC-16205D)

GENERAL SPECIFICATION INTERFACE PIN ASSIGNMENT
Itam Conlant Pin No.{ Pin Oul Function Description
Number of Characler 16x2
Module Slze B0.0(W)x28 0{H)x9.5/12.9(D)mm Max 1 Ve Ground
Yiewling Area 64.5(W18A{Hmm
Characler Size 3.0(W)x5.25(H)mm
Dol Size/Dol Pilch 0.56(W}10.61(H)mm/0.61(W)x0_66(H)mm 2 Vea  Logic Circuit Pomer Supply
Backlight Witheu/ELILED
Opllans Gray STNYallow STNINorr!\alrExlanded
Temperature/Bollom/Top Viewing 3 v, Pawer Supply for LCO Fanal

ELECTRICAL CHARACTERISTICS

4 RS  [Dala/Inslruction Regiater Salect
Itam Symbol | Condition| Min. | Typ. | Max. ] Unil | Nota
Pawer
Supply VooV, . 27 4.5 55 | volt . 5 RAW  |Read/Wrile Selecl
for Logic
Input V. i lavel Vo |02V, - Yoli
Vollage v, Hiovel [0V, [ v, | - [ wven 8 €  |Enabla Signal
WM Ta=0c | - | - | - | | T T
Recommend 7-14 | DBO-DB7 |3-State 1O Dala Bus
LCO Modula | V=5V Ta=25C 40 | 426 | 46 | von | -
Driving -
VYollage . - . .
9 Ta=50"C b, e
T Powat Supply lor Backlight, 100V/400H2 AG Tor EL,
Power 1.,(BIL OFF) S - 1.5 2.0 4.2V or 120-180mA DG Tor LED backlight. Don't
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Features

» High Performance, Low Power AVR® 8-Bit Microcontroller
+ Advanced RISC Architacture
= 131 Powerful Instructlons - Most Single Clock Cycle Execution
— 32 x 8 General Purpose Working Reglsters
~ Fully Statlc Operation
- Up to 20 MIPS Throughput at 20 MHz
- On-chlp 2-cycle Mulliplier
* High Endurance Non-volatile Memory Segments
— 4/8116/32K Bytes of In-System Self-Programmable Flash progam memory
(ATmegad4BP/88P/168P/I28P)
~ 256/512/51211K Bytes EEPROM (ATmegad8P/88P/168P/1328P)
- 5121MK/1KI2K Byles Inlernal SRAM (ATmagadBP/8BP/168P/328P)
- Write/Erase Cycles: 10,000 Flash/100,000 EEPROM
~ Data ratention: 20 years at 85°C/100 years at 25°C™"
- Optional Bool Code Section with Independent Lock Bits
In-Systom Programming by On-chlp Boot Program
True Read-Whilo-Write Operation
— Pregramming Lock for Software Security
* Peripheral Features
~ Two B-blt Timer/Counters with Separate Prescaler and Compare Mode
— One 16-blt Timer/Counter wilh Separate Prascaler, Compare Mode, and Capture
Mode
- Real Time Counter with Separate Osclilator
— Six PWM Channels
- B-channel 10-bit ADC In TQFP and QFN/MLF package
Temporature Measurement
- B-channe! 10-bit ADC In PDIP Package
Temperature Measurement
- Programmable Serlal USART
- Master/Slave SPI Serial Intarface
- Byte-orlented 2-wire Serial Interface {Philips I°C compatibla}
- Programmable Watchdog Timer with Separate On-chlp Osclllator
~ On-chlp Analog Comparator
- Interrupt and Wake-up on Pin Change
+ Speclal Microconireller Fealures
- Power-on Reset and Programmable Brown-out Oetection
~ Internal Galibrated Oscllfator
- External and Internal Interrupt Sources
- 8lx Sleep Modes: Idle, ADC Nolse Reduction, Power-save, Powar-down, Standby,
and Extended Standby
* |0 and Packages
- 23 Pregrammable L0 Lines
~ 28-pin PDIP, 32-load TQFP, 28-pad QFN/MLF and 32-pad QFNIMLF
+ Operating Vollage:
- 1.8 - 5.5V for ATmegad8P/BBP/{68PV
- 2.7 - 5.5V for ATmegad8P/88P/168P
- 1.8 - 5.5V for ATmega328P
* Temperatur¢ Range:
- -40°C to 85°C
+ Spoed Grade:
- ATmegad8P/8BP1168PV: 0 -d MHz @ 1.8 - 5.5V, 0- 10 MHz @ 2.7 - 5.5V
- ATmega48P/8B8P66P: 0 - 10 MHz @ 2.7 - 5.5V, 0 - 20 MHz @ 4.5 - 5.5V
- ATmega328P:0-4MHz@1.8-55V,0-10MHz@2.7-5.5V,0-20MHz @ 4.5- 5.5V
+ Low Power Consumptlon at 1 MHz, 1.8V, 25°C for ATmegad8P/88P/168P:
- Active Mode: 0.3 mA
- Power-down Mode: 0.1 pA
- Power-save Mode: 0.8 pA (Including 32 kHz RTC)

ATmEL
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8-bit AVR’
Microcontroller
with 4/8/16/32K
Bytes In-System
Programmable
Flash

ATmegad8P/V
ATmega88P/V
ATmega168P/V
ATmega328P

Preliminary
Summary
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1. Pin Configurations
Figure 1-1.  Pinout ATmega48P/68P/166P/328P
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s A TMega48P/88P/168P/328P

2. Overview

The ATmegad8P/88P/168P/328P is a low-power CMOS 8-bit microcontroller based on the AVR
enhanced RISC architecture. By executing powerful instructions in a single clock cycls, the
ATmega48P/88P/168P/328P achieves throughputs approaching 1 MIPS per MHz allowing Lhe

system designer to optimize power consumplion versus processing speed.

21 Block Dlagram

RNZANS-AVR-NINA

Figure 2-1.

Block Diagram
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The AVR core combinss a rich instruction sei wilh 32 general purpose working registers. All the
32 registers are direclly connecled lo the Arithmelic Logic Unit (ALU), allowing two independent
registers to be accessed in one single instruction execuled in cne clock cycle. The resulting

ATMEL
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MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

Order this document
by BG549B/D

Low Noise Transistors

NPN Silicon
COLLECTOR
1
2
BASE
3
EMITTER
MAXIMUM RATINGS
Raling Symbol | BC549 | BCS50 | Unit
Callector—Emitler Voltage VCED 30 45 Vide
Coll=~" --Base Vollage VeBo 30 50 Vdc
Emiltar - Base Vollage VEBO 50 Vic
Collector Currenl — Cantinuous Ic 100 mAde
Total Device Dissipation @ Ta, = 25°C Pp 625 mwW
Derate above 25°C 50 mWiEC
Tolat Device Dissipation @ T = 25°C Pp 15 Wall
Derate above 25°C 12 mWieC
Operaling and Storage Junclion Tu Tslg 55 1o +150 C
Temperalure Range
THERMAL CHARACTERISTICS
Characleristlc Symbol Max Unit
Thermal Resistance, Junclion lo Ambienl RgJa 200 Ciw
Themal Resistance, Junction lo Case Ralc 83.3 Gy

ELECTRICAL CHARACTERISTICS (Ta = 25°C unlass otherwise noted)

BC549B,C
BC550B,C

CASE 29-04, STYLE 17
TO-92 {TQO-226AA)

52

Characteristic Symbol ] Min | Typ | Max [ Unit ]
OFF CHARACTERISTICS
Colleclor—Emiller Breakdown Voltage Y{BRICEQ Vde
(Ig = 10 mAdc, Ig = 0} BC5498,C 20 — —
BC550B,C 45 — —
Colleclor—Base Breakdown Vollage ViBsR)cBO Vde
(lc = 10 pAde, Ig = 0} BC5498,C 30 - —
BC550B,C 50 — —
Emilter—Base Breakdown Yollage V(BRIEBD 5.0 — - Vdc
(Ig = 10 pAde, I =0}
Cellector Cutoff Current lcBo
(Ve =30V IE=0) - - 15 nAdc
(Vog =30V, Ig =0, Ty = +125°C) - - 5.0 pAds
Emitler Cutoff Cusrant IEgo — — 15 nAdc
(Vep =40Vdo, Ic=0)

© Motorota, Inc. 1906

@ MOTOROLA



BC5498,C BC5508B,C

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted) {Continued)

53

Characteristic Symbol | Min Typ Max Unit |
ON CHARACTERISTICS
DC Currenl Gain hfg —
{lg = 10 pAdc, Vg = 5.0 Vde) BC5498/5508 100 150 -
BC548CI550C 100 270 —
{lg = 2.0 mAdc, Vo = 5.0 Vdc) BC544B/550B 200 290 450
BC549CI550C 420 500 800
Collector—Emitler Saluration Vollage VCE(sal) Vdc
(g = 10 mAdc, Ig = 0.5 mAdc) — 0.075 025
(g = 10 mAdc, Ig = see nole 1) — 0.3 06
{lg = 100 mAdc, kg = 5.0 mAde, see note 2) — 0.25 0.6
Base-Emitler Saluration Vollage VBE(sal) - i1 — Vde
(I = 100 mAdc, Iy = 5.0 mAdc)
Base-Emiller On Vollage VBE(on} Vde
{Ic = 10 pAde, Vg = 5.0 Vdc) — 0.52 -
(I = 100 pAde, Vg = 5.0 Ydo} — 0.55 -
{lg = 2.0 mAde, Vo = 5.0 Vdc} 0.55 0.62 0.7
SMALL-SIGNAL CHARACTERISTICS
Current—Galn — Bandwidth Product fr — 250 — MHz
{Ic = 10 mAdc, Vg = 5.0 Vdc, = 100 MHz)
Collector-Basa Capacilance Cebo — 25 — pF
(Vop = 10 Vdc, IE=0, 1= 1.0 MHz)
Smalt-Signal Curent Gain hfe —
{Ig = 2.0mAde, Vog = 50V, I = 1.0 kHz} BC549B/BC550B 240 330 500
BC549C/BCS50C 450 600 900
Noise Figure dB
{Ig = 200 pAde, VGE = 5.0 Vde, Rg = 2.0 ké), f = 1.0 kHz) NF4 — 08 25
{lg = 200 pAde, Vg = 5.0 Vde, Rg = 100 ke, f = 1.0 kHz) NF2 — — 10
NOTES:
1. I is value for which I = 11 mA at Ve = 1.0V,
2. Pulse lesl = 300 ps - Duly cycle = 2%.
Fa:; .okt # & 1
Rg | |
(o) ——o
[
) I
DEAL |
&) TRANSISTOR :
|
|
_l_o
| |
e A

Flgure 1. Transistor Noise Model

2 Motorola Small-Signal Transistors, FETs and Diodss Device Data
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Flgure 2. Normalized DC Current Galn
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BC549B,C BC550B,C

PACKAGE DIMENSIONS
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
—w A VS, 1582,
(B 2 CONTROLLING DIMENSION: INGH.
3 CONTOUR OF PACKAGE BEYOND DWMENSION A
10— 1S LWCONTROLLEO.
R l 4. DHMENSION F APPLES BETWEEN P AND L
DIMEKSION D AND | APPLY BETWEEN L AND K
T p I MNMUNM. LEAD DIENSION IS UNCONTROULED
—JHf - L P AND BEYOND IbENSION K MINIMUM,
F
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Motorala reserves the right 1o make changes withcut furlher natice ta zny products herein. Molorola makes nowarranty, represenlabonorguarantea regarding
Lhe svilability of its products for any particular purpose, nor does Motorala assume any liability arising out of the application of usa of any producl of circuit,
and specifically disclaims any and all Bability, including without limitati quential orincidental damages. “Typical® paramelers can and do varyin different
applications. All operaling parameters, including “Typicals™ must be validated for each customer application by cuslomer's lechnical experts. Motorela does
not convey any licensse under fis palent rights nor Lhe rights of others. Motorola products are nol designed, intended, or autharized for use as componanls in
syslems Intended for surglcal imptant Into the bedy, or other applications intended to suppart or suslain life, or for any other epplication in which the failure of
the Molorola preduct could create a siluation where personal injury o death may ocour, Should Buyer purchase or use Molorola preducts for any such
unintendédor unauthorized applicalion, Buysr shall indemnify and held Molotola and its officers, employees, subsidiaries, afiiiales, and distribulors hamless
agalnst alt cdalms, costs, damages, and expenses, and reasonable attorney fees anising out of, directiy or indirectly, any claim of parsonal injury or death

ialed with such unintended or |horized use, even it such claim allegas hal Molorola was negligant regarding the deslgn of manufacture of the part.
Motorola and @ are registerad trademarks of Molorola, nc. Maolorola, Inc. is an Equal Opportunity/Afirmative Action Employer.
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UTCLM78XX  LINEAR INTEGRATED CIRCUIT

3-TERMINAL 1A POSITIVE
VOLTAGE REGULATOR

DESCRIPTION 1
The UTC 78XX [amily is monolithic fixed voltage

regulater integraled circuil. They are suitable for

applications thal required supply current up to 1 A.

FEATURES

‘Output currentup to 1.5 A

‘Fixed output voitage of 5V, 6V, BV, 9V, 10V, 12V,
15V 18V and 24V available

*Thermal overload shutdown proteclion

*Shon ¢ircuit curront limiting

*Output transistor SOA protection

TO-252

1:Inpul 2: GND  3: Output

TEST CIRCUIT
INPUT
CUTPUT

©)

z1 3

GND

UTC uNiSoNIC TECHNOLOGIES CO. LTD. 1
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UTCLM78XX  LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS

{ Operaling lemperalure range applies unless otherwise specified )

PARAMETER SYMBOL RATING UNIT
Input vollage{for Vo=5~18V) 15 v
{for Vo=24V) Vi 40 v
Quiput Current 10 i A
Power Dissipalion PD Internally Limited W
Operating Junclion Temperature Range TOPR 20 +150 °C
Storage Temperature Range 157G 55 +150 o
UTC LM7805 ELECTRICAL CHARACTERISTICS
{VI=10V, 10=0.54, Tj= 0°C - 125°C, C1=0.33uF, Co=0.1uF, unlass olherwise specified }{Note 1)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Tj=25°C, lo=bmA - 1.0A 480 | 50 [ 5.20 vV
Oulput Vollage Vo Vi =75V to 20V, 475 5256 | V
l0=5mA - 1.0A,PD<15W
Load Regulation AVo Tj=25°C,lo=5mA - 1.5A 50 mv
Tj=25°C,l0=0.25A - 0.75A 25 mY
Line regulation AVo VI =7V to 26V, Ti=25°C 50 mV
VI =7.5V lo 20V, Tj=25°C,lo=1A 50 mV
Quiescenl Current Ig Tj=25°C, lo=<1A 8.0 mA
Quiescent Current Change Alg VI =7.5V lo 20V 1.0 mA
Alg [0=5mA - 1.0A 0.5 mA
QOutput Noise Voltage VN 10Hz<=f<=100kHz 40 uv
Temperature coefficient of Vo AVO/AT  |lo=5mA 0.6 mv/°C
Ripple Rejection RR Vi=8V - 18V,1=120Hz,Tj=25°C 62 80 dB
Peak Quiput Current IpK Tj=25°C 1.8 A
Short-Circuit Current Isc VI=35V, Tj=25°C 250 mA,
Dropout Vollage Vd Tj=25°C 2.0 v
UTC LM7806 ELECTRICAL CHARACTERISTICS
{ VI=11V, lo=0.5A, Tj= 0°C - 125°C, G1=0.33uF, Co=0.1uF, unless otherwise specified )(Nole t}
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
T|=25°C, lo=5mA - 1.0A 576 | 6.0 | 6.24 v
Output Voltage Vo Vi =8.5V 1o 21V, 5.70 6.30 v
lo=5mA - 1.0A, PD<15W
Load Regulation AVo T|=25°C,lg=5mA - 1.5A 60 mV
T{=25°C,10=0.25A - 0.75A 30 my
Line regulation AVo V1 =8V lo 25V, Tj=25°C 60 mv
Vi =85V to 21V,T]=25°C,lo=1A 60 my
Quiescent Current Iq Tj=25°C, lo=<1A 8.0 mA
Quiescent Currenl Change Alg Vi =8.5V lo 21V 1.0 mA
Alg lo=5mA - 1.0A 0.5 mA
QOutput Noise Vollage VN 10Hz<={<=100kHz 45 v
Temperalure cogfficient of Vo AVO/AT  [lo=BmA 0.7 mvyi°C
Ripple Rejsction RR VI =8V - 19V [=120Hz, Tj=25°C 59 75 de
UTC UNISONIC TECHNOLOGIES CO., LTD.




UTC LM78XX

LINEAR INTEGRATED CIRCUIT

59

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Peak Output Currenl Ipx Ti=25°C 1.8 A
Short-Circuil Current Isc Vi=35V, Tj=25°C 250 mA
Dropout Voltage vd Tj=25°C 2.0 \
UTC LM7808 ELECTRICAL CHARACTERISTICS
{ Vi=14V, lo=0.5A, Tj= 0°C - 125°C, C1=0.33uF, Co=0.1uF, unless otherwise specified ){(Nole 1)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Tj=25°C, 10=5mA - 1.0A 768 | 8.0 | 8.32 \'4
Output Vollage Vo VI =10.5V (o 23V, 7.60 840 | V
lo=5mA - 1.0A, PD<15W
Load Regulalion AVo Tj=25°C,10=5mA - 1.5A 80 my
Tj=26°C,10=0.26A - 0.75A 40 mV
Line regulation AVo VI =10.5V lo 25V, Tj=25°C 80 my
V1=10.6V lo 23V, Tj=256°C,lo=1A 80 my
Quiescent Curront lq Tj=25°C, lo=<1A 8.0 mA
Quigscent Current Change Alg Vi =10.5V lg 23V 1.0 mA
Alq 10=5mA - 1.0A 0.5 mA
Output Nolse Voltage VN 10Hz<=f<=100kHz 58 pv
Temperature coeflicient of Yo AVO/AT  |lo=5m#A 0.9 mv/°C
Ripple Rejeclion RR Vi =115V to 21.5V, t514] 72 dB
[=120Hz,Tj=25°C
Peak Output Cuirent PR Tj=25°C 1.8 A
Short=-Circuit Current 15¢ VI=35Y, Tj=25°C 250 mA
Drapout Voltage Vd Tj=25°C 2.0 \
UTC LM7809 ELECTRICAL CHARACTERISTICS
{ VI=15V, lo=0.5A, Tj= 0°C - 125°C, C1=0.33uF, Co=0.1uF, unfess otherwise specified )(Nole 1)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Tj=25°C, l0=5mA - 1.0A 664 | 00 1936 | v
Oulput Voltage Vo Vi=11.5V 1o 24V, 8.55 945 | v
lo=5mA - 1.0A,PD<15W
Load Regulalion AVo Tj=25°C.10=5mA - 1.5A 90 my
Tj=25°C,10=0.25A - 0.75A 45 my
Line regulation AVo Vi=115Vto 25 V, 90 mv
Tj=25°C, PD<15W
Vi=11.5V to 24V, Tj=25°C, 90 mV
lo<=1A
Quiescent Current Ig Tj=25°C, lo=<1A 8.0 mA
Quiescent Currenl Change Alg Vi =115V to 24V 1.0 mA
Alg lo=56mA — 1.0A 0.5 mA
Oulpul Noise Voltage VN 10Hz<={<=100kHz 58 nv
Temperature coefficient of Vo AVO/AT  |lo=5mA -1.1 mvi°G
Ripple Rejection RR Vi=12.5V to 22.5V, 56 72 dB
f=120Hz,Tj=25°C
Peak Qutput Current [ Tj=25°C 1.8 A
Short-Circuit Current Isc VI=35Y, T]=25°C 250 mA
Dropout Voltage vd Tj=25°C 2.0 v
UTC unisoNIC TECHNOLOGIES CO., LTD. 3



UTC LIM78XX

LINEAR INTEGRATED CIRCUIT

UTC LM7810 ELECTRICAL CHARACTERISTICS
(VI=16V, 10=0.5A, T]= 0°C - 125°C, C1=0.33uF, Co=0.1uF, unless olherwise specified }Note 1)

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP [ MAX [ UNIT
Tj=25°C, 10=5mA - 1.0A 9.60 | 10.0 | 10.40 \'
Outpul Vollage Vo VI =12.5V to 25V, 9.50 1050 v
10=5mA - 1.0A,PD<=15W -
Load Regulalion AVo Tj=25°C lo=5mA - 1.5A 100 my
Tj=25°C,l0=0.25A - 0.75A 50 my
Line regulation AV VI =13V to 25V,T)=25°C 100 | mv
VI =13V {o 25V, 100 | mv
T|=25°C lo<=1A
Quiescent Current Ig T|=26°C, lo=<1A 8.0 mA
Quiescenl Current Change Alg VI =12.6V to 25V 1.0 | mA
Alg [0=5méA - 1.0A 05 | mA
Qulput Noise Vollage VN 10Hz<=f<=100kHz 58 uv
Temperalure coefficient of Vo AVOIAT  [lo=5mA -1.1 mvi°C
Ripple Releclion RR VI =13V - 23V,1=120Hz,Tj=25°C | 56 72 a8
Peak Qulput Current IpK Tj=25°C 1.8 A
Short-Circuit Current Isc V=35V, Tj=25°C 250 mA
Dropout Vollage vd Tj=25°C 2.0 v
UTC L7812 ELECTRICAL CHARACTERISTICS
{ VI=19V, lo=0.5A, Tj= 0°C - 125°C, C1=0.33uF, Co=0.1uF, unless olherwise specified }{(Note 1)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Tj=25°C, 10=5mA - 1.0A 11.52] 12.0 | 12.48 \'4
Outpul Vollage Vo VI=14.5V lo 27V, 11.40 12.60 \4
lo=5mA - 1.0A,PD<15Y
Load Regulation AVo Tj=25°C,l0=5mA - 1.5A 120 | mV
Tj=25°C,lo=0.25A - 0.75A 60 my
Line regulation AVo VI =14.5V to 30V, Tj=25°C 120 | mv
VI =14.6V lo 27V, Tj=25°C, 120 mV
lo=1A
Quiescent Current Iq Tj=25°C, lo=<1A 8.0 mA
CQiescent Currenl Change Alg Vi =14.5V to 30V 1.0 mA
Alg 10=5mA - 1.0A 0.5 mA
Qutput Noise Voltage VN 10Hz<=<=100kHz 75 uv
Temperalure coefficienl of Vo AVO/AT  |lo=SmA -1.56 mvi°C
Ripple Rejection RR  |Vi=15Y - 25V,[=120Hz,Tj=25°C | 55 | 72 dB
Peak Cutput Current IpK T|=25°C 1.8 A
Short-Circuit Current Is¢ VI=35V, Tj=25°C 250 mA
Dropout Voltage Vd Tj=25°C 2.0 \
UTC uNISONIC TECHNOLOGIES CO., LTD.




UTCLM78XX LINEAR INTEGRATED CIRCUIT

UTC LM7815 ELECTRICAL CHARACTERISTICS
{ Vi=23V, lo=0.5A, Tj= 0°C - 125°C, C1=0.33uF, Co=0.1uF, unless olherwise specilied Note 1)

61

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Tj=25°C, 10=5mA - 1.0A 14.40] 15.0 |1560| V
Outpul Vollage Vo VI =17.5V to 30V, 14.25 15.75| V
[0=5mA - 1.0A PD<15W
Load Regulaticn AVo Tj=25°C,10=5mA - 1.5A 180 my
TJ=25°C,10=0.25A - 0.75A 76 my
Line regulalion AVo V1 =18.5V to 30V, Tj=25°C 150 | mv
VI =17.7V to 30V, 150 | mVv
Tj=25°C, lo =1A
Quisscent Current Ig Tj=25°C, lo=<1A 8.0 mA
Quiescent Current Change Alg Vi =175V 1o 30V 1.0 mA
Alg lo=6mA - 1.0A 0.5 mA
Outpul Noise Vollage VN 10Hz<={<=100kHz 90 uv
Temperature coafficient of Vo AVOIAT  |lo=bmA -1.8 mv/°C
Ripple Rejection RR Vi =18.6V to 28.5V 54 70 dB
[=120Hz,Tj=25°C
Peak Oulpul Gurrent IPK Tj=25°C 1.8 A
Short-Circuit Current Isc V=35V, Tj=25°C 250 mA
Dropoul Vollage Vd Tj=25°C 2.0 \'
UTC LM7818 ELECTRICAL CHARACTERISTICS
(Vi=27V, 10=0.5A, T|= 0°C - 125°C, C1=0.33uF, Co=0.1uF, unless otherwise spacified }Nole 1)
PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
Tj=25°C, 10=5mA - 1.0A 17.26| 18.0 [18.72] V
Qutpul Vollage Vo Vi=21V to 33V, lo=5mA - 1.0A [17.10 i880| V
Load Requlalion AVo T]=25°C,l0=5mA - 1.5A 180 my
Tj=25°C,10=0.25A - 0.75A a0 my
Line regutation AVo Vi =21V lo 33V, Tj=25°C 180 | mv
VI =21V to 33V, 180 | mV
Tj=25°C, l0 =<1A, PD=15W
Quiescent Current Iq Tj=25°C, lo=<1A 8.0 mA
Quiescent Current Change Alg VI =21.6V 1o 33V 1.0 mA
Alg 10=6mA - 1.0A 05 mA
Output Noisa Voltage VN 10Hz<=<=100kHz 119 n
Temperature coefficient of Vo AVO/IAT  [lo=5EmA -2.2 mVi°C
Ripple Rejection RR VI =22V - 32V,f=120H2,Tj=25°C | 53 69 dB
Peaak Outpul Currenl Ik Tj=25°C 1.8 A
Short-Circuit Current Isc VI=35V, Tj=25°C 250 mA
Dropoul Voltage vd Tj=25°C 2.0 \
UTC uNISONIC TECHNOLOGIES CO., LTD. s
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UTCLM78XX  LINEAR INTEGRATED CIRCUIT

UTC LM7824 ELECTRICAL CHARACTERISTICS
{ VI=33V, to=0.5A, T)= 0°C - 12°C, C1=0.33uF, Co=0.1uF, unless otherwise specified )(Note 1)

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNIT
) Tj=25°C, l0=5mA - 1.0A 23.04) 24.0 | 24.96 \'4
Oulput Vollage Vo VI =27V to 38V l0=5mA - 1.0A |22.80 2520| v
Load Regulation AVo Tj=25°C,l0=5mA - 1.5A 240 my
Tj=256°C,10=0.25A - 0.75A 120 my
Line regulation AVo Vi =27V to 38V,Tj=25°C 240 mv
Vi =27V to 38V, Tj=25°C,lo=1A 240 | mv
Quiescent Current Ig Tj=25°C, lo=<1A 8.0 mA
Quiescent Current Change Alg Vi =28V to 38V 1.0 mA
Alg 10=5mA - 1.0A 0.5 mA
Oulput Noise Voltage VN 10Hz<=f<=100kHz 170 uv
Temperatura coefficient of Vo AVOIAT  |lo=5mA -2.8 mv/°C
Ripple Rejection RR VI =28V - 38V,1=120H2,Tj=25°C | 50 66 dB
Peak Qulpul Currenl 1PK Tj=25°C 1.8 A
Short-Circuit Current Isc VI=35V, Tj=25°C 250 mA
Dropout Voltage vd Tj=25°C 2.0 v

Nole 1:

The Maximum steady state usable output current are dependent on input voltage, heat sinking, lead lenglh

of the package and copper paltern of PCB. The data above represenls pulse tesl conditions with junclion
temperalures specified at the initiation of tesl.

Nole 2:

APPLICATION CIRCUIT

Vi

Power dissipation<0.5W

Ci
033

pF

-

UTC LM78XX

T

2
Co

T 0.1uF

Note 1: To specify an output voltage, substitute voltage value for "X,
Note 2: Bypass capacitors are recommended for optimum stability and transient response and sheould be located as
close as possible to the regulators.

UTC uUNisoNIC TECHNOLOGIES CO., LTD.
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