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ABSTRACT

This project presents car protection and alarm system which is used for signal transmission. In
the proposed system, it is consisted ultrasonic transducer circuit, microcontroller and transmitter in ISM
band. The operation of the system is that ultrasonic transducer is transmission detector and abnormal

with the car. Microcontroller will control the process and send the alarm signal to receiver.
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2.1.4.4 mMsuninaeaa (Interference)
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2.2 oououil (Operational Amplifier)
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221 Nmﬁuymmaaﬂuauﬂ (Op-amp Equivalent Circuit)
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223 msilszgndl¥aueeiluenil (Op-amp Application)
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31 2.19 2vsesnedyanauuy lundumd (Non-inverting Amplifier)
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2.2.3.3 1995veneNan g (Difference Amplifier)
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R:
Vo= — 2 (2.14)
o1 r
V0=V01+V02=——]EV2+ L l+&jV2 (2.15)
1 Ri+Rs3 R

NITVENan o UTuedludadiuasafudygiunadla (V,-V,)  1azgasuaueeny

¥
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Ri Ri

Vo=—&(V2—V1) 2.17)
R

2.2.3.4 19511f58ufiwy (Comparator)
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Y1879 340211 IUIINAU ¥ U MU0 5309aWaNa13 (CPU :  Central . Processing  Unit)
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NUWATUITN NANAFTATLDLADIN (ALU : Arithmetic Logic Unit) 1NU5D0 0 aLaINDT (Oscillator)
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é 3 3 =
AT89TP4052 1ilu cPU lunszga MCS-51 deiauniiuliiianiusana 20 MIps 20 A1y

3
ar

M0 IUIN) Ao | CYCLE éie 1 MACHINE CYCLE A9 1 CLOCK 8 1 #1844

AaNDAve ATSILP4052

- DIP TYPE 20 PIN mmnso dfumuives AT89C2052 w30 AT89C4051 1aTngnsa

- RUN 20 MIPS #171970/8 20 MHz. CLOCK

- Mi8A11431 4 KBYTE FLASH @11150%113 DOWNLOAD #1d73 CPU 18 Tasase (ISP
: IN-SYSTEM SERIAL PROGRAM)

- RAM 256 BYTE, f191Ufi 2.4V-5.5V

- 2evsdiemsennsulAT 300 BPS-115200 BPS

- /O 15 PIN Lﬁnmmmmsaiﬂiumuamﬁuﬁﬁmﬂ%’qm"ﬁ4 11UV v QUASH-BIDIR,
INPUT ONLY, PUSH-PULL OUTPUT, OPEN-DRAIN OUTPUT e3n5adedu LED 1@

- WATCHDOG, TIMER/COUNTER 8-16 BIT 2 CH, POWER ON RESET

- funszuad 1 mA ACTIVE MODE, 1uA POWER DOWN
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Tnseatravedlulnsnoulnsaiaos ATSOLP4052

msdanavives lulasnoulnsaiaos ATSOLP4052

7
(VPP) RST [ 1 20[JvCC
(RXD) P3.0 ] 2 19 [ P1.7 (SCK)
(TXD) P3.1 ] 3 18 [1 P1.6 (MISO)
XTAL2 []4 17 [J P1.5 (MOSI)
XTAL1 []5 16 [1P1.4 (S8)
(INTO) P3.2[]6 15[1P1.3
(INT1) P3.307 141 P1.2
(TO) P3.4 []8 13 [ P1.1 (AIN1)
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#include<reg891p.h>

sbit uRx =P1/7; /* Ultrasonic Transducer Receive port "Echo" */
sbit RF_EN = P3/3; /* RF Module ON/OFF Control port */
sbit LED = P3/5; /* Status LED */

sbit uTx = P37, /* Ultrasonic Transducer Transmitt port "Trigg"*/

unsigned int Tref=0, Tsens =0, T01=0, T02=0;

unsigned int T=0x55E9; /* Machine Cycles used from Burst until uRx Active */
void Burst()
{

int t=0,i=0;

for(t=0;t<=0x19;t++)

{
for(i=0;i<=0x28;i++);
uTx =~uTx;

3

uTx =0;

i
void Delay mS(unsigned int t)
{
unsigned int i,j,k;
for(k=1;k<=t;k++)
{
for(j=0;j<=20;j++)
{
for(i=0;i<0x0aa;i++);
}
}
}
void Alert(unsigned int status)
{
TXD =0;

switch(status)



case 0:
TXD =~TXD,;
Delay mS(10);
TXD =~TXD,;
Delay mS(10);
TXD =0,
break;
case 1:
TXD =~TXD;
Delay_mS(5);
TXD =~TXD;
Delay_mS(15);
TXD = 0;
break;
}
}
void initialize()
{
int i=0;
PIMO = 0xFF; /* Set P1 as a Input Only(High Impedance)*/
PIMI = 0x00;
P3MO = 0x00; /* All P3 act as Output port */
P3M1 = OxFF;
P1=0x00; [* Clear Port P1 */
P3 =0x00; /* Clear Port P3 */
LED =0;

[REEER koo ekokiok B % INTTIALIZE TIMER koo ksl ko sRlok sk kA ok ok

TMOD = 0x01; /* Timer 0 mode 1 with software gate */
/* GATEOQ=0; C/T1#=0; M10=0; M00=0; | GATE0=0;
C/T0#=0; M10=0; M00=1; */
THO = 0x00; /* init values */
TLO = 0x00;



/******************* Delay for DetCCtOr“TX Inltlallzed ***************************/

for(i=1;i<=10;i++)

/* 108ec Delay for Detector-Tx Initialized */

{
LED = 1; /* LED Show "Flash Green" */
Delay_mS(500);
LED = ~LED;
Delay mS(500);
}
prrkstionckiskicoskicokk IN[TIALIZE REFERENCE TIME ## stk kot ook oot oo
Burst();
TRO = 1; /* Timer0 "ON" */
uRx = 1; /*P1.3=1 Set P1.3 as Input port */

}

Delay _mS(3);
while(uRx==1 && TF0==0);
TRO = 0;
iflTF0==1)
{
Tref = OxFFFF;

else

Tref = (THO<<8)|TLO;

b

b

TFO0 = 0;

THO = 0;

TLO = 0;

T01 = Tref-T+2000;
T02 = Tref-T-2000;

void main(void)

{

initialize();
while(1)
{

/* Eliminate Side Effect */



LED = ~LED;

Burst();

TRO=1; /* Timer0 "ON" */

uRx = 1; /*P1.3=1 Set P1.3 as Input port */
Delay mS(3); /* Eliminate Side Effect */

while(uRx==1 && TF0==0);
TRO = 0;
if(TF0==1)
{
Tsens = OXFFFF;

Tsens = (THO<<8)|TLO;

H

TFO=0;

THO = 0;

TLO = 0;
Tsens = Tsens - T;
if(T02<=Tsens && Tsens<=T01) Alert(0); /* Normal Condition*/
else Alert(1); /* Abnormal Conditions*/
Delay mS(25);
}



#include<REG89LP.h>
sbit LEDa = P1/1;

sbit LEDb = P1/2;

sbit motor = P113;

sbit Buzzer = P1/°4;
sbit Reset = P3/7;

void Delay mS(unsigned int t)

{
unsigned int i,j,k;
for(k=1;k<=t;k++)
{
for(j=0;j<=2;j++)
{
for(i=0;i<0x090;i++);
}
H
}
void Alert(int n)
{
switch(n)
{
case 0:
LEDa = 0; LEDb=1;
Delay_mS(200);
LEDb = 0;
Delay_mS(500);
THO = 0; TLO = 0;
break;
case 1:
do
{

LEDa= 1; LEDb = 0;

motor = 1;

/* Normal Condition */

/* LED Show "Green" */

/* Alert Deteced conditions */

/* LED Show "Amble" */
/* Motor Vibration "ON" */



break;
case 3:
break;
}
h
void initialize()
{
int i=0;
P3 = Ox{f;
P1 = 0x00;

Buzzer=1;

Delay_mS(200);

LEDa = 0; /* LED "OFF" */
motor = 0; /* Motor Vibration "OFF" */
Buzzer=0;

Delay mS(100);
THO = 0; TLO = 0;

}while(Reset == 1);

do{

LEDa=1;LEDb=0;
Delay_mS(200);
LEDa =0;
ywhile(Reset = 1);

/* Clear Port P3 */

/* Clear Port P1 */

TMOD = 0x01;

C/T0#=0; M10=0; M00=1; */
THO = 0x00;
TLO = 0x00;
ETO=1;
EA=1;
LEDb =1,

for(i=0;i<=11;i++)

/* Timer 0 mode 1 with software gate */

* GATE0=0; C/T1#=0; M10=0; M00=0; | GATE0=0;

/* init values */

/* enable timer0 interrupt */

/* enable interrupts */

/* 10Sec Delay for Detector-Tx Initialized */



LEDa=0; /* LED Show "Green" */

Delay mS(500);
LEDa = ~LEDa;
Delay mS(500);

}
for(i=0;i<=2;i++)
{
LEDa=0;
motor = 1;
Buzzer=1;
Delay_ mS(200);
motor = 0;
Buzzer=0;
LEDa=1;
Delay mS(100);
¥
}
void main()
{
unsigned int Tsens = 0;

/* Detecting Time */

unsigned int T0 = 0x1000, T1 = 0x1500, T2 = 0x2800; - /* Time for SOHz Detected

Reference 4051 at 11.0592MHz*/
initialize();
while(1)
{
while(RXD == 0);
ifRXD == 1)
{
TRO =1,
while(RXD == 1);
TRO =0,
Tsens = (TH0O<<R)|TLO;

Reference Time in "Tsens" */

/* Store 16 Bits time captured as



TFO0 = 0;

THO = 0;
TLO = 0;
}
if(Tsens>=T1 && Tsens<=T2)
{
Alert(0); /* Normal condition */
}
if(Tsens>=T0 && Tsens < T1)
{
Alert(1); /* Deteced condition */
}

else Alert(2); /* Lost Signal */
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KC  SENSORS/ULTRASONIC TR[\NSDUCERS

TRASONIC SENSOR (TRANSMITTER / RECEVER USE) - = . T
ODEL NO.: 40TR16F  (CASE:ALUMINUMY/ FLOWER)
ODEL NO.: 40TR16P  (CASE:PLASTIC/ BLACK) OUTLINE DIMENSION :

RANSMITTER UNIT:
Center Frequency (KHz) : 40.0£1.0

| ;
i i -
Sound Pressure Level : 119dB/40 +1.0KH i @ f
(0 dB=0.0002 uban J10V SN/30em /Min. l -
Band Width (KHz) Min. 40/ 112d8B | @ A16.1+0.3
Capacitance (PF) : 2000 £ 30% i §= ; 2&0 'i?'.é
ECEIVER UNIT: Q ] D;]b_o 05
Center Frequency (KHz) : 40.0+1.0 .
Sensifivity Min. . - 650B/40 £1.0KH unit:mm
(0 dB vs 1V puban (R=3.9KQ)
Band Width (KHZ) Min.  : 3.5/ (at -71 daB) !
Capacitance (PF) : 2000 £ 30% ;
« TEST CIRCUIT : r——R g
: : . : test fransducer
i silent box ; Eec ;Igfg{ggf chicer gr\e}lc : rggorqer .
i ; ) . istd.m
T o -ampiomse Y e mcrhons g Gmplir -
———-30Cr—— i Iy SG :signal generator
] G :signal genergtor 35 std. speaker
gresmrems e o = - R :resistance
| silenf boX g\ Amp :
: ’ :
§G-ren Amnp-1—SS T —+--Am -R
P sgemd B F = F
ODELNO. 40TR125 (CASEALUMINUM/BLACK) - =\ . =%
TRANSMITIER UNIT: 1 OUTLINE DIMENSION :
_Center Frequency (KHz) : 400x1.0 |
. Sound Pressure Level : 1120iB/40 £1.0KH !
(0 ciB=0.0002 pban J10V SN/30cm /Min.
_Band Width (KHz) Min.  : 5.0/ 100dB -
. Capacitance (PF) : 2000 £ 20% !
) A=12.7 £0.2
RECEIVER UNIT: | % g. g 1_8‘ g
_Center Frequency (KHz) :40.0x10 LA
- Sensitivity Min,  67B/A0+10KH | = SRR
(0 dB vs 1V uban (R=3.9KQ) ; Unit:mm
. Band Width (KHz) Min. . 5.0/ (ot -76 dB)
. Capacitance (PF) : 2000 + 20% :
« TEST CIRCUIT :
R BRGS0 S i Vs :
§G--——-Amp-—+-T1 SM ---—Amp-—Rec SM  :std. microphone SM : std. microphone
—30cm—— | Amp : amplifier Amp: arnplifier
SG  :signal generator SG  :signal generator
‘, ......................... ;-ﬁ - ! _A SS : Std.. Speakef R
; i silent box M- A : R  resistance
§G —-——-Amp—+—-3S T - —-Amp———-—Réc
t ——30cm—— |
MODEL NO.{ 401RI0P ~ (CASEPLASTIC/BLACK) T e
TRANSMITTER UNIT: B
[ Center Frequency (KHz)  : 400 1.0 « _ QUTLINE DIMENSION :
i . Sound Pressure Level + 110dB/40 £1.0KH !
\ (0 cB=0,0002 yban /10V SN/30cm /Min. *
L Band Width ( Hz) Min. 14,0/ 10408 AB=- %%f%%
| . Capacitance (PF) : 2000 + 30% C=11540.8
RECEIVER UNIT: D= 50:02
lr Center Frequency (KHD) :40.0+1.0 ‘ Unit.mm
| . Sensitivity Min. LTOABM0 £T.OKH 1 e T
S, ke |
. Band Wi Z) Min. :3.5/ (at - B) { ; ‘ : !
|  Capacitance ) 2000 £30% e AmoLS sent box S-Amp
« TEST CIRCUIT: T At e *
‘ silent box 1‘ i ':test fransducer
SG-——---—Amp--—%—-TT SM «t--Amp-—Rec g&c :ggoﬁgophone
b ——30cm-—- Q.TT - test transducer Amp onipliﬁer
Rec :recorder SG :signal geneictor
SM  :std. microphone 85 :std. speaker
Amp - amplifier R : resistance

o - il aenarator
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Dual Low Power
Operational Amplifiers

Utilizing the circuit designs perfected for recently introduced Quad
Operational Amplifiers, these dual operational amplifiers feature 1) low
power drain, 2) a common mode input voltage range extending to
ground/VEE, 3) single supply or split supply operation and 4) pinouts
compatible with the popular MC1558 dual operational amplifier. The LM158
series is equivalent to one—half of an LM124.

These amplifiers have several distinct advantages over standard
operational amplifier types in single supply applications. They can operate at
supply voltages as low as 3.0 V or as high as 32 V, with quiescent currents
about onefifth of those associated with the MC1741 (on a per amplifier
basis). The common mode input range includes the negative supply, thereby
eliminating the necessity for external biasing components in many
_applications. The output voltage range also includes the negative power
supply voltage.

Short Circuit Protected Outputs

True Differential Input Stage

Single Supply Operation: 3.0 V to 32V

Low Input Bias Currents

Internally Compensated

Common Mode Range Extends to Negative Supply
Single and Split Supply Operation

Similar Performance to the Popular MC1558

ESD Clamps on the Inputs Increase Ruggedness of the Device without
Affecting Operation

MAXIMUM RATINGS (Tp = +25°C, unless otherwise noted.)
£ M258 LM2904

Order this document by LM358/D

LM358, LM258,
LM2904, LM2904V

SEMICONDUCTOR
TECHNICAL DATA

DUAL DIFFERENTIAL INPUT
OPERATIONAL AMPLIFIERS

8
1

N SUFFIX

PLASTIC PACKAGE

CASE 626

&

1
D SUFFIX

PLASTIC PACKAGE

CASE 751
(SO-8)

PIN CONNECTIONS

Rating Symbol LM358 LM2904V | Unit
Power Supply Voltages Vdc
Single Supply Vee 32 26
Split Supplies Vee: VEE +16 +13
Input Differential Voltage VIDR +32 +26 Vde (Top View)
Range (Note 1)
Input Common Mode Voltage VICR -0.3t032 | 0.3t026 | Vdc
Range (Note 2
go (Note 2) ORDERING INFORMATION
Output Short Circuit Duration tsc Continuous
Operating
Junction Temperature Ty 150 °C Device | Temperature Range Package
Storage Temperature Range Tstg -55to +125 °C LM23804D SO-8
Ta =—40° to +105°C
Operating Ambient Temperature TA ’ °C LM2904N Plastic DIP
Range
Vi
LM258 —25t0 +85 - LM2904VD Ta =—40° to +125°C o8
LM358 0to+70 - LM2904VN Plastic DIP
LM2904 - —40 to +105
LM258D SO-8
LM2904v - —40to +125 Ta =-25°t0 +85°C
LM258N i
NOTES: 1. Split Power Suppties. Plastic DIP
2. For Supply Voltages less than 32 V for the LM258/358 and 26 V for the LM2904, the LM358D SO-8
absolute maximum input voltage is equal to the supply voltage. Ta =0°to +70°C
LM358N Plastic DIP

© Motorola, Inc. 1996

Rev2



LM358, LM258, LM2904, LM2904V
ELECTRICAL CHARACTERISTICS (Vcc=5.0V, VEE = Gnd, Tp = 25°C, unless otherwise noted.)

LM258 LM358 LM2904 LM2904V
Characteristic Symbol | Min | Typ | Max | Min [ Typ | Max | Min | Typ | Max | Min Typ | Max | Unit

Input Offset Voltage Vio mv
Vec=50V1o30V (26 V for
LM2904, V), Vic =0 Vto Ve -1.7 V,
Vo~ 14V,Rg=0Q

Tp =25°C - ]l20|50] - j20]{70])] - |20} 70| - - -
TA = Thigh (Note 1) - - {70} - - Jeo ] - - |10} - - | 13
TA = Tiow (Note 1) - - {20 - - |90} - - 10 - - 10

Average Temperature Coefficient of Input | AVio/AT | - 7.0 - - 7.0 - - 7.0 - - 7.0 - pvIrC
Offset Voitage

Ta = Thigh to Tiow (Note 1)

Input Offset Current o - 3.0 30 - 5.0 50 - 5.0 50 - 5.0 50 nA
TA = Thigh to Tiow (Note 1) . - - 100 - - 150 - 45 | 200 - 45 | 200
Input Bias Current s - -45 | -150 - —45 | -250 - —45 | -250 - -45 | =250
TA = Thigh to Tiow (Note 1) -~ |50 |-300) - |-50 |-500] - | 50 |-s00] — | —s50 |-500

Average Temperature Coefficient of Input Allp/AT - 10 - - 10 - - 10 - - 10 - pA/°C
Offset Current
Ta= Thigh t0 Tiow (Note 1)

Input Common Mode Voitage Range Vicr \
(Note 2),Voc =30V (26 V for LM2904, V) 0 - 28.3 0 - 28.3 0 - 243 0 - 243

Voo =30V (26 V for LM2804, V), 0 - 28 ] - 28 0 - 24 0 - 24
TA = Thigh t0 Tiow

Differential Input Voltage Range VIDR - - Vce - — Vee - - Vee b - Vee \%

Large Signal Open Loop Voltage Gain AvoL Vimv

Ry =2.0kQ, Vo =15V, For Large Vg 50 100 - 25 100 - 25 100 - 25 100 -
Swing,

TA= Thigh to Tiow (Note 1) 25 - - 15 - - 15 - - 15 R -

Channel Separation Cs - —120 - - ~120 - - —120 - - -120 - dB
1.0 kHz < f < 20 kHz, Input Referenced

Common Mode Rejection CMR 70 85 - 65 70 - 50 70 - 50 70 - dB
Rg <10kQ

Power Supply Rejection PSR 65 100 - 65 100 - 50 100 - 50 100 - dB

Output Voltage-High Limit (Ta = Thigh to Vor v
Tiow) (Note 1)
Voo =50V, Ry =2.0kQ, Tp =25°C 33 3.5 - 33 3.5 - 33 3.5 - 33 35 -
Voo =30V (26 V for LM2904, V), 26 - - 26 - - 22 - - 22 -
Ry =2.0kQ
Ve =30V (26 V for LM2904, V), 27 28 - 27 28 - 23 24 - 23 24 -
RL =10 kQ

Output Voltage—Low Limit VoL & 5.0 20 - 5.0 20 - 5.0 20 - 5.0 20 mvV
Vee =50V, R =10kQ, Ta= Thigh fo
Tiow (Note 1)

Output Source Current o+ 20 40 - 20 40 - 20 40 - 20 40 - mA
Vip=+1.0V,Vgc =15V
Output Sink Current lo-

Vip=-10V,Vge =15V 012 [ - J1w0 |2 - J10]20] -1{10]2/{-/] ma
Vip =-1.0V, Vg = 200 mV 12 |50 [ - 12|85 | - - - -1 - - - pA

Output Short Circuit to Ground (Note 3) Isc - 40 60 - 40 60 - 40 60 - 40 60 mA

Power Supply Current (Tp = Thigh to Tigw) | I mA
(Note 1)

Vo =30V (26 V for LM2904, V), - 1.5 3.0 - 1.5 3.0 - 1.5 3.0 - 1.5 3.0
Vo=0V,R =

Vee =5V, Vo =0V, R =« - (o712} - tor |12 - o7 12| - |o7 | 12
NOTES: 1.Tjy

= —40°C for LM2904 Thigh = +105°C for LM2904

= —40°C for LM2904V +125°C for LM2904V

= =25°C for LM258 +85°C for LM258

= 0°C for LM358 +70°C for LM358

2. The input common mode voltage or either input signal voltage should not be allowed to go negative by more than 0.3 V, The upper end of the common
mode voltage range is Vo 1.7 V.

3. Shortcircuits from the output to Vo can cause excessive heating and eventual destruction. Destructive dissipation can result from simultaneous shorts
on all amplifiers.

2 MOTOROLA ANALOG IC DEVICE DATA




wensHineeo 1TWS=-BS Series

Model : TWS-BS-3(433.92MHz)

*Frequency Range: 433.92 MHz
*Modulate Mode: ASK

*Circuit Shape: SAW

*Date Rate: 8kbps

*Supply Voltage: 3~12V

Absolute Maximum Ratings:

Power Supply and All Input/Output Pins 0.3 to +12.0 vV

Soldering Temperature(10 seconds) 230 Celsius

TWS-BS Series'Data Sheet P.1



Electrlcal C

haracterist

ics, T=25C , Vce=3.6V, Fre=433.92MHz:
m, Min... | Max.§ | “Uint

Transmitter Performance(OOK@2.4kbps)

Tx-Antenna Out (3V) +2.4dB vee

|

10.32mm

337mm
l (MAX COMPONENT HIGHT)

; Tm >
PR :% 1 {BOARD THICKNESS)
A

$49mm
{MAX COMPONENT HIGHT)

TWS-BS Series Data Sheet P2



Pin Assignment:

pin 1: GND

pin 2: Data in
pin 3: VCC
pin4: ANT

Demo Circuit:

B ER

TWS-BS 4 %

3 M2

TWS-BS Series Data Sheet P.3



RWS'3 74 Series  wensHinGeo

V1.02

Wireless Hi Sensitivity Receiver Module (RF ASK)

> Model: RWS-374-6(433.92MHZz)

*Frequency Range: 433.92MHz
*Modulate Mode: ASK

*Circuit Shape: LC

*Date Rate: 4800 bps
*Selectivity: -108 dBm

*Channel Spacing: +500KHz
*Supply Voltage: 5V

* High sensitivity passive design.

*Simple to apply with low external count.

http//wwwwenshing. com.tw ; http://www.rinettw RWS-374(Series Data'Sheet P.1




> Electrical Characteristics :

433.92

> DC Characteristics :
: :

Par

Operating Supply 4.9 5 5
Voltage

T

V Data Data Out 1 Data=-10 uA (:Low) = Veoc Vee V
0.5
1Data=-10uA (Low) 0.3 V

> Size:

TOPVIEW

SIBE VIEW

BOTTOMVIEW ] . SIDEVIEW

hitp//www.wenshing.com\tw ; hitp://www.rfnet.tw RWS-374(Series Data Sheet P2




> Pin Assignment:

About 13cm

http://wwwiwenshing com/tw ; http://www.rfnet.tw RWS-374/Series Data'Sheet P.3




> Demo Circuit:

BWS -374 BEMORER o RS 13 49

T

VGG 5V

http://www.wenshing.com-tw ; http:/www.rf.net.tw

RWS-374 Series Data Sheet P.4




“" TeExAS
INSTRUMENTS

Data sheet acquired from Harris Semiconductor

CD4049UB, CD4050B

August 1998 - Revised May 1999
SCHS046A

CMOS Hex Buffer/Converters

The CD4049UB and CD4050B devices are inverting and
non-inverting hex buffers, respectively, and feature logic-
level conversion using only one supply voltage (Vcg). The
input-signal high level (Vjy) can exceed the V¢ supply
voltage when these devices are used for logic-level
conversions. These devices are intended for use as CMOS
to DTL/TTL converters and can drive directly two DTL/TTL
loads. (Vgc = 5V, VoL £ 0.4V, and Ig_ = 3.3mA.)

The CD4049UB and CD4050B are designated as
replacements for CD4009UB and CD4010B, respectively.
Because the CD4049UB and CD4050B require only one
power supply, they are preferred over the CD4009UB and
CD4010B and should be used in place of the CD4009UB
and CD4010B in all inverter, current driver, or logic-level
conversion applications. In these applications the
CD4049UB and CD4050B are pin compatible with the
CD4003UB and CD4010B respectively, and can be
substituted for these devices in existing as well as in new
designs. Terminal No. 16 is not connected internally on the
CD4049UB or CD4050B, therefore, connection to this
terminal is of no consequence to circuit operation. For
applications not requiring high sink-current or voltage
conversion, the CD4069UB Hex Inverter is recommended.

Features

+ CD4049UB Inverting

» CD4050B Non-Inverting

» High Sink Current for Driving 2 TTL Loads
+ High-To-Low Level Logic Conversion

* 100% Tested for Quiescent Current at 20V

. Maximum Input Current of 1pA at 18V Over Full Package
Temperature Range; 100nA at 18V and 25°C

« 5V, 10V and 15V Parametric Ratings

Applications
» CMOS to DTL/TTL Hex Converter
+« CMOS Current “Sink” or “Source” Driver

+ CMOS High-To-Low Logic Level Converter

Ordering Information

TEMP. PKG.

PART NUMBER | RANGE (°C) PACKAGE NO.
CD4049UBE -65to0 125 | 16 Ld PDIP E16.3
CDA4050BE -66t0 125 |16 Ld PDIP E16.3
CD4049UBF -55to 125 | 16 Ld CERDIP F16.3
CD4050BF -551t0 125 | 16 Ld CERDIP F16.3
CD4050BM -65t0 125 |16 Ld SOIC M16.3

NOTE: Wafer and die for this part number is available which meets
all electrical specifications. Please contact your local sales office or
customer service for ordering information.

Pinouts
CD4049UB (PDIP, CERDIP) CD4050B (PDIP, CERDIP, SOIC)
TOP VIEW TOP VIEW
Vee [1] ht [16] NC vee [ hd [16] NC
G=A[2] 5] L=F G=A[2] 15] L=F
NE ol NE il v
H=B [4] [13] NC H=B [4] [13] NC
B 5] 12l k=E B [5] 12 K= E
1=C [6] 11} E 1=c [8] 1] E
c[7] 10]J=D c[7] 10] y=D
Vss [E] 9o Vss [3] 3] D
1 CAUTION: These devices are sensitive:to electrostatic discharge; follow proper IC Handling Procedures.

Copyright ©'1999, Texas Instrumenits Incorporated




CD4049UB, CD4050B

Functional Block Diagrams
CD4049UB CD4050B

E =— K=E E K=E
14 15 — 14 16
F L=F F L=F
1 1
Vee Vce
8 8
Vss Vss
NC=13 NC=13
NC =16 NC =16

Vee

. &l

Jod*
iE:

'::1“ tl”
FIGURE 1A. SCHEMATIC DIAGRAM OF CD4049UB, 1 OF 6 FIGURE 1B. SCHEMATIC DIAGRAM OF CD4050B, 1 OF 6
IDENTICAL UNITS IDENTICAL UNITS




. , June 1992
National Semiconductor
CD4066BM/CD4066BC Quad Bilateral Switch
General Description
The CD4066BM/CD4066BC is a quad bilateral switch in- B Extremely low “OFF” 0.1 nA (typ.)
tended for the transmission or multiplexing of analog or digi- switch leakage @ Vpp—Vgs =10V, To=25°C
tal signals. It is pin-for-pin compatible with CD4016BM/  m Extremely high control input impedance 10120(typ.)
CD4016BC, but has a much lower “ON" resistance, and g | ow crosstalk ~50 dB (typ.)
“ON” resistance is relatively constant over the input-signal between switches @ fis=0.9 MHz, R_=1 k@
range. m Frequency response, switch “ON” 40 MHz (typ.)
Fﬁl'adturels It 3V to 15V App“cations
n " e su.p P)_' vo age range 0 8 Analog signal switching/multiplexing
B High noise immunity 0.45 Vpp (typ.) o Signal gating
m Wide range of digital and £7.5 Vpgak ¢ Squelch control
analog switching o Chopper

® “ON" resistance for 15V operation 800 o Modulator/Demodulator
B Matched “ON” resistance ARoN=5Q (typ.)

. . o Commutating switch
over 15V signal input

B “ON” resistance flat over peak-to-peak signal range : gﬂg‘é slfgr;:Ii;v;:’::::gt/a:;g:lplexmg
® High “ON"/UOFFT 65.dB (typ) B Analog-to-digital/digital-to-analog conversion

on.Jtput voltagt? ratu? @ fig=10 kH,z’ R'—_= 10 k) m Digital control of frequency, impedance, phase, and an-
® High degree linearity 0.1% distortion (typ.) alog-signal-gain

High degree linearity @ fig=1 kHz, Vig=5Vp.p,

High degree linearity Vpp—Vss=10V, R. =10 k&

Schematic and Connection Diagrams

INout

£

CONTROL {— outAN

o

]
<
a

Order Number CD4066B

Dual-In-Line Package

e ATLCoRl
QUTAN 2 L5 CONTROL A

3
DUTAN ~—

12
[swo] — CONTROL D
1
wiowT 4 O wsour

CONTROL B kA m LU

2 out/in
5
CONTROL C 2 outsn
) 3
w [

Top View

TL/F/5665~1

©1995 National Semiconductor Corporation TL/F/5665 RRD-B30M105/Printed In U. S. A.
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Absolute Maximum Ratings (Notes 15 2)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales

Office/Distributors for availability and specifications.
Supply Voltage (Vpp) —0.5Vto +18V
Input Voltage (ViN) —0.5Vto Vpp+ 0.5V

Storage Temperature Range (Ts)
Power Dissipation (Pp)

—65°Cto +150°C

Dual-In-Line 700 mW

Small Outline 500 mwW
Lead Temperature (T1)

(Soldering, 10 seconds) 300°C

Recommended Operating

Conditions (ote 2)

Supply Voltage (Vpp)
Input Voltage (Vin)

3Vio 15V
0V to Vpp

Operating Temperature Range (Ta)

CD4066BM
CD4066BC

DC Electrical Characteristics cp4oesaMm (Note 2)

—55°Cto +125°C
—40°Cto +85°C

_BB" +95° o
Symbol Parameter Conditions e —_— +125°C Units
Min | Max | Min Typ Max | Min | Max
(5%} Quiescent Device Current | Vpp=5V 0.25 0.01 0.25 7.5 BA
Vpp=10V 0.5 0.01 0.5 15 pA
Vpp= 18V 1.0 0.01 1.0 30 pA
SIGNAL INPUTS AND OUTPUTS
Vpp—V:
Ron “ON” Resistance R =10kl to il =
Vc=Vpp: Vis=Vss to Vpp
Vpp=5V 800 270 1050 1300 Q
Vpp= 10V 310 120 400 550 Q
Vpp=15V 200 80 240 320 ¢4
Vpp—V;
ARon A"ON” Resistance RL=10kQ to pt——
Between any 2 of Vc=Vpp, Vis=Vss to Vpp
4 Switches Vpp=10V 10 Q
Vpp=15V 5 QO
lis Input or Output Leakage | Vg=0 *+50 +0.1 +50 +500 | nA
Switch “OFF” Vig=15V and 0V,
Vos=0V and 15V
CONTROL INPUTS
ViLe Low Level Input Voltage Vis=Vsgs and Vpp
Vos=Vpp and Vgg
lis= %10 nA
Vpp=5V 1.5 2.25 1.5 1.5 v
Vpp=10V 3.0 45 3.0 3.0 v
Vpp= 15V 4.0 6.75 4.0 4.0 v
ViHe High Level Input Voltage | Vpp=5V 3.5 3.5 2.75 3.5 v
Vpp = 10V (see note 6) 7.0 7.0 5.5 7.0 \
Vpp=15V 11.0 11.0| 8.25 11.0 v
IN Input Current Vpp—Vss=15V +0.1 +10=5| +0.1 +1.0 [ pA
Vpp=Vig=Vgs
Vpbp2Vc2Vss
DC Electrical Characteristics cp4ossac (Note 2)
Symbol Parameter Conditions —40°C +25°C +85°¢c Units
Min Max Min Typ Max Min Max
Iop Quiescent Device Current Vpp=5V 1.0 0.01 1.0 7.5 RA
Vpp=10V 2.0 0.01 2.0 15 A
Vpp=15V 4.0 0.01 4.0 30 pA




DC Electrical Characteristics (continued) CD4066BG (Note 2)

Symbol Parameter Conditions —40°C +25°C +85°C Units
Min | Max | Min | Typ I Max | Min | Max
SIGNAL INPUTS AND OUTPUTS
Vpp—V.
Ron “ON” Resistance RL=10kQ to Ibp—¥ss
Vc=Vpp: Vssto Vpp
Vpp=5V 850 270 | 1050 1200 | 0
Vpp=10V 330 120 400 520 Q
Vpp=15V 210 80 240 300 o
Vpp—V
ARonN A“ON” Resistance Ry =10k to Db~ ¥ss
Between Any 2 of Vee=Vpp, Vis=Vss to Vpp
4 Switches Vpp=10V 10 Q
Vpp=15V 5 Q
lis Input or Output Leakage | Vg=0 +50 +0.1 £50 +200 | nA
Switch “OFF”
CONTROL INPUTS
Vite Low Level Input Voltage | Vig=Vgg and Vpp
Vos=Vpp and Vgg
lig= £10pA
Vpp=5V 15 2.25 15 1.5 v
Vpp=10V 3.0 4.5 3.0 3.0 \
Vpp=15V 4.0 6.75 4.0 4.0 Vv
ViHe High Level Input Voltage | Vpp=5V 3.5 3.5 2.75 3.6 \'
Vpp=10V (See note 6) 7.0 7.0 5.5 7.0 v
Vpp=156V 11.0 11.0 8.25 11.0 A
Iin Input Current Vpp—Vsg= 15V +0.3 +10-5( +0.3 +1.0 | pA
Vpp=Vis=Vss
Vpp=Ve>Vss
AC Electrical Characteristics® Ta=25°C, t,=1=20 ns and Vgg =0V unless otherwise noted
Symbol Parameter Conditions Min Typ Max Units
teHL, tPLH Propagation Delay Time Signal V= Vpp, C. =50 pF, (Figure 1)
Input to Signal Output R =200k
Vpp=5V 25 55 ns
Vpp=10V 15 35 ns
Vpp=15V 10 25 ns
tpzH. tPzL Propagation Delay Time RL=1.0 kQ, Cy =50 pF, (Figures 2 and 3)
Control Input to Signal Vpp=5V 125 ns
Output High Impedance to Vpp=10V 60 ns
Logical Level Vpp=15V 50 ns
tpyz. tpLz Propagation Delay Time "~ RL=1.0 k&, C_ =50 pF, (Figures 2 and 3)
Control Input to Signal Vpp=5V 125 ns
Output Logical Level to Vpp=10V 60 ns
High Impedance Vpp=15V 50 ns
Sine Wave Distortion Vg=Vpp=5V, Vgg= —5V 0.1 %
RL=10kQ, Vig=5Vp.p, f=1kHz,
(Figure 4)
Frequency Response-Switch Vc=Vpp=5V, Vgg= —5V, 40 MHz
“ON” (Frequency at —3 dB) RL=1kQ, Vig=5Vpp,
20 Log1o Vos/Vos (1 kHz)—dB,
(Figure 4)




AC Electrical Characteristics™ (continued) Ta=25°C, t,=t=20 ns and Vs =0V unless otherwise noted

Symbol Parameter Conditions Min Typ Max Units
Feedthrough — Switch “OFF” Vpp=5.0V, Vgg=Vgg= —5.0V, 1.25
(Frequency at —50 dB) RL=1k, Vig=5.0Vp.p, 20 Log1p,
Vos/Vis= —50 dB, (Figure 4)
Crosstalk Between Any Two Vpp=Vg(a)=5.0V; Vss=Vgg)=5.0V, 0.9 MHz
Switches (Frequency at —50 dB) RL1 kQ, Vig(a)=5.0 Vp.p, 20 Logso,
Vos(g)/Vis(a)= —50 dB (Figure 5)
Crosstalk; Controf Input to Vpp=10V, R =10k, Ry=1.0 k€2, 150 mVpp
Signal Output Ve =10V Square Wave, C_ =50 pF
(Figure 6)
Maximum Gontrot Input RL=1.0 k2, Cy =50 pF, (Figure 7)
Vos= V2 Vos(1.0 kHz)
Vpp=5.0V 6.0 MHz
Vpp= 10V 8.0 MHz
Vpp=18V 8.5 MHz
Cis Signal Input Capacitance 8.0 pF
Cos Signal Output Capacitance Vpp=10V . 8.0 pF
Cios Feedthrough Capacitance Vg=0V 0.5 pF
Cin Control Input Capacitance 5.0 7.5 pF

*AC Parameters are guaranteed by DC correlated testing.

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the devices

should be operated at these limits. The tables of “Recommended Operating Conditions” and “Electrical Characteristics” provide conditions for actual device
operation.

Note 2: Vgg =0V unless otherwise specified.

Note 3: These devices should not be connected to circuits with the power “ON”.

Note 4: In all cases, there is approximately 5 pF of probe and jig capacitance in the output; however, this capacitance is included in C, wherever it is specified.
Note 5: Vg is the voltage at the in/out pin and Vg is the voltage at the out/in pin. Vg is the voltage at the control input.

Note 6: Conditions for Viyc: a) Vis=Vpp, lps=standard B series Igyy ~ b) Vig=0V, o =standard B series lpg.

AC Test Circuits and Switching Time Waveforms
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KA78LXXA

3-terminal 0.1A positive voltage regulator

Features Description

* Maximum Output Current of 100mA The KA78LXX series of fixed voltage monolithic integrated

¢ Output Voltage of 5V, 6V, 8V, 9V,10V, 12V, 15V, 18V circuit voltage regulators are suitable for application that
and 24V required supply current up to 100mA.

* Thermal Overload Protection
* Short Circuit Current Limiting
* Output Voltage Offered in + 5% Tolerance TO-92

1

1: Output 2: GND 3: Input

8-SOP

1

1: Output 2: GND 3: GND 4: NC
5: NC 6: GND 7: GND 8: Input

Internal Block Diagram

Inputo
3

THERMAL SHUTDOWN
| CIRCUIT

REFERENCE VOLTAGE * |)

SHORT CIRCUIT
PROTECTION Rsc

2
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KA78LXXA

Absolute Maximum Ratings

Parameter Symbol Value Unit
Input Voltage (for Vo = 5V, 8V) Vi 30 \'
(for VO = 12V to 18V) 35 \Y
(for Vo = 24V 40 \Y
Operating Junction Temperature Range TJ 0~ +150 °C
Storage Temperature Range TSTG -65 ~ +150 °C

Electrical Characteristics(KA78L05A)
(Vi=10V,Io=40mA, 0°C < Ty < 125°C, C1 =0.33 UF, CO = 0.1pF, unless otherwise specified. (Note 1)

Parameter Symbol Conditions Min. | Typ. | Max. | Unit
Output Voltage Vo Ty=25°C 48 | 5.0 | 5.2 \Y
Line Regulation V<VI<20V - 8 150 mv
AV TJ=25°C
o 8V < Vi< 20V =] 6 [100]| mv
AV TmA <10 < 100mA - 11 60 mv
Load Regulation v Ty=25°C S
1mA < 10 £ 40mA - 50 | 30 mv
7V <V 20V 1MA <0 <40mA - - 5.25 \Y
Output Volta V
put Yollage O | IVVISVMAX| 4aclo<70mA | 475 | « | 525
(Note 2)
Quiescent Current lQ Ty=25°C - 20 | 55 mA
Quiescent Current | with line AlQ 8V gV < 20V - - 1.5 mA
Change withload |~ Alq | TmA<Io <40 mA - “To1 ] ma
Output Noise Voltage VN TA =25°C, 10Hz < f < 100KHz - 40 - uv
Temperature Coefficient of VO | AVO/AT | o = 5mA - |-0.65| - |[mv/°C
Ripple Rejection RR f=120Hz, 8V <VI<18V,Ty=25°C | 41 80 - dB
Dropout Voltage VD TJ=25°C - 1.7 - \Y
Notes:

1. The maximum steady state usable output current and input voltage are very dependent on the heat sinking and/or lead length
of the package. The data above represent pulse test conditions with junction temperature as indicated at the initiation of tests.
2. Power dissipation < 0.75W.






