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ABSTRACT

This thesis is based on applying ultrasonic sensor to invent the device for helping a blind
person. In the process, we invent eveglasses installed input and output sensors. Microcontroller
would estimate and examine the items and obstacle in front of user. Microcontroller evaluating
would write program in C language. The display would be installed on the eyeglasses to alarm the

user whenever there is something in front of them.
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#include <reg52.h>

unsigned char count, check;

unsigned intrev, rev_a, rev_b;

void delay (int i)

{

}

int j;

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

void service() interrupt 0

d

count++;

iflcount==1)  // first time

{
rev_a=rev; //keep timer round for reference
rev ={;
}
iflcount>1)
{
check =1,
rev =0;
while(check)
{
EXI=1;
rev++;
}
{

if{lcount>99)
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}
void service 2() interrupt 2
{
rev_b=rev;
rev = 0;
check = 0;
EX1=0;

if(tev_a>rev_b)

{
P2 = OxFF;
delay(150);
P2 = 0x00;
)
}
void main{)
{
count=0;
rev=0;
IE = 0x81;
IP = 0x04;
While(1)
rev+t;
}

-~ END -
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MANUIN Bonmilod
.
FAIRCHILD
SEMICONDUCT DR® www.fairchildsemi.com
Single Timer
Features Description
+ High Cumrent Dnive Capability (200mA) The LM353NE5535/54535 15 a lughly stable controfler
» Adjustable Dury Cycle capable of producwg  accurate ummg pulses. Wuh a
+ Temperabare Stabilicy of 0.003° “C monastable operaton, the time delay 15 commolled by ane
+ Tiunung From pSec to Howrs exterual resistor and one capacitor. With an astable
* Tumn off Time Less Than JjtSec operation, the frequency and duty cycle are accurately
controlled by nwo extemal resistors and one capacitor.
Applications
. 8-DIP
+ Precision Tiung
» Pulse Generation k{
+ Time Delay Generanon i
« Sequennal Tuning
8-50P
‘1

internal Biock Diagram

Control
Reset Q/ Veef _(9 Voltage

Rev. 1.0.3

£2002 Fairchdd Semiconductor Corparatian
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Absolute Maximum Ratings (TA = 25°C)

Parameter Symbol Value Unit
Suppiy Voltage \ee 15 W

Lead Temperature {Soldering iCsec) TLEAD 300 G

Power Dissipation D &00 mw
Cperating Temperawre Range

LMESE/NESES TOPR 0-~~70 “C
SARSE 40 ~ +35

Storage Temperature Range TSTG -G8 ~ + 150 G
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Electrical Characteristics

(Ta = 25°C, Voo = 5 ~ 15V, uniess othenyise specified)

Parameter Symboi Conditions Min. | Typ. | Max. Unit
Supply Voltage veo - 4.5 - 16 Y
Suppiy Current [Low Stable} (Note 1} } Voo =B ROz e - 3 8 mA
10 ol ! G
ko Lurentt iNee ““ JVec=18v RL= = - 78| 15 | mA
Timing Esror (Monostabte)
Iritial Accuracy (Note2) -
Cirift with Temperature {Noted} A;&L;.R Ra = Tk} to100x02 i l,g 30 pp;u‘.;.ﬁ
. ‘q . } -. i} - - wl e
Drift with Supply Voltage {Noted; AVAVCE C=0 0k 01 05 "y
Timing Error (Astable) )
tntal Accuracy (Nate2) ACCUR ¢ Ra = [k§k o 10Cke2 225 - o
Crrift with Temperature {Noted) AtAT C=0"F tR0 ppmi~C
Crift with Supply Voltage {Noted} Atiyee n3 iV
Vee = 158V 90 | 100 | 1O Y
Contral Voltage Aol cc n
vee = &Y 26 | 333 40 v
Voo = 18Y - 10.0 - W
Threshold Voltage VTH
Voo =tV - 333 - v
Threshotd Current (Note3) ITH - - ot D25 HA
Voo = av 1.1 187 | 2.2 \Y
Trigger Voitage VTR
99 9 Vee = 15 46 | 5 | &8 | V
Trigger Current ITR VTR = W pc1 | 20 pA
Reset Voltage VYRST - 0.4 07 1.0 v
Reset Cument IRST - 0.1 04 mA
Yoo = 18Y
IsiNK = 10mA - 0.06 | 0.25 Vv
Low Output Voltage VoL IsINK = 50mA 03 | 075 v
Vee =&Y
ISINK = 5mA - D.05 | 035 Vv
Yoo = 18y
ISOURCE = 200mA 125 - v
High Output Voltage VOH ISOURCE = 100mA 1275 133 v
Ve = B
ISOURCE = 100mA 275 | 33 ) v
Rise Time of Qutput {Noted) iR - - 100 - ns
Fali Time of Cutput (Noted) iF - - 100 - ns
Discharge Leakage Current KB - - 20 100 nA

Notes:

1. When the output is high, the supply current 15 typically imA less than at Yoo = 5V

2 Tested at Voo = 5.0V and Ve = 15V

3 This will determine the maximum value of Ra + Rp for 15V operation, the max. total R = 20M12, and for 5V operation, the max.

total R = 6.7Ms.

4. Thesa parameters, atthough guaranteed. are not 100% tested in production.
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Application Information

Table 1 below ts the basic operating tabie of S5 timer:

Table 1. Basic Operating Table

Threshokld Voltage Tngger Vol Discharging Tr.
AP ,';;‘9 T{‘,ﬁpml??e Reset(PtN4) | Outpul{PIN 3) (P“(j";‘)g
Don't care Dor't care Low Low ON
Vih > 2Vee 7 3 Vih > 2Vee J 3 High Low CN
Vee /3= Vinh<2Vee i3 [ Vee i3« = 2Vee /3 High - -
Vih < Veo i 3 Vin = Vec i 3 High High OFF

When the low signal mpnt 15 applied 1o the reser rermnnal. the tuner ourput remams low regardless of the threshold voltage or
the trigger voltage. Only when the hugh signal s apphed to the reset terminal. the timer’s output changes according to
threshold voltage and trigger voltage.
When the threshold voltage exceeds 23 of the supply voltage wiule the rumer outpur is high, the nmer's internal discharge Tr.
tums om, lowering the threshold volsage to below 13 of the supply voltage. Durmg this ime, the fmer output s matntained
low. Later. :f a low ssgnal 1s applied to the mgger voltage so that st becormes 1.3 of the supply voltage. the rimer's intemal
discharge Tr. tumms off, increasing the threshold voltage and dnving the tuner outpur agaim at hagh,

w wt w
Tima Deduy(s)

w w

Figure 2. Resistance and Capacilance vs.

1. Monosiable Operation
+ce
— a0 ..8 2 Ry
‘ RESET vee "
Trigger . ek, T —
c— " 2 «TRIG | £ w
THRES B — I
' : NT. 5 - o
. onp  CONT.S 1 w
R} 1 | Lo
a R '
' | -|- w
Figure 1. Monostabla Circult
VM- Muvidin
[ Treeer §
{hllp;l :

W, Bkl Ky

“Thik 8 O8luk. Yoo 20

Figure 1. Waveforms of Monostable Operation

Time delay(td)
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Frgure 1 dlustrates a monostable corcwit. In thus mode. the tuner generares a fixed pulse whenever the tngger voltage falls
below Ve 3. When the tngger pulse veltage applaed o the 22 pin falls below Vee 3 whle the trimer ourpur 3s jow, the tmer's
internal flip-flop mrns the discharzmg Tr. off and causes the tuner outpur to become high by charging the external capacitor €1
and settuig die flip-flop ourput at the same time.

The voltage across the external capaciar 1. V) wcreases exponennally with the ttme constant t=Ra*C and reaches 2Vee:3
attd=1.1RA*C. Hence, capacwor C1 1 charged through resistor Ry, The greater the bme coastant RaC. tie longer 1t takes
for the Vg1 to reach 2Vee 3. In other words. the tune comnstant R € controls the ourput pulse width.

When the applied vaitage to the capacitor C1 reaches 2Vee 3. the comparator on the tregger temunal resers the flip-flop.
rurnung the discharging Tr o, A thus time, €1 bepgins o discharge and the timer output converts 1o low.

In this way. the nmer operating w the monostable repeats the above process. Figure 2 shows the nme constant relanonship
based on Ra and €. Figute 3 shows the general waveforms dunng the monostable operation.

Tramst be noted that. for a normal operanen the trigeer pulse voltage needs to mameam a mumimum of Vec:3 before the himer
outpur turns Jow. That 15, although the output remains unaffected even if 1 different mgger pubse is applied wiule the output 1
high, 3t may be affecred and the waveform does not operate properly if the rigger pulse voltage at the end of the output pulse
remains at betow Veerd, Figure 4 shows such a timer ourput abnormakry,

[Vidiv, Riwn/di

o

R =9.1L02 R SHAE C1=000uF, Vees$
Figure 4. Waveforms of Monostable Oparation (abnomal}

2. Astable Operation

N i =Ra - \\\1\\ P
B CINONNY
pisck. f T iop > = n a
,‘.2 L TRIG E[ % Rg ! \ \&\\\\\
THRES' € - Y N
'—30LT o coNT--'lv.:_ = 1 ’ - \\§\§\§\§
Ru L ~JI . ] '102 hs 1 » a: 1: I: -
; { { oo

Figure 5. Astable Circuit Figure 8. Capacitance and Resistance vs. Frequancy
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Vo, Sty

Adunyun I

Thaehind } )

K, TRCE B, IML R, TR, T TuF, dee 8V

Figure 7. Wavelorms of Astable Operation

An astable timer operation is achieved by adding resistor RR to Figure ! and configuring as shown on Figure 5. In the astable
operation, the mgger termmal and the threshold terunal are connected so that a self-mgger is formed. operating as a muln
vibrator. When the timer ourput is hugh. 1ts mternal discharging Tr. rurns off and the Vo1 increases by exponental

funenon with the nine constant (RA—Rpi*C.

When the Vi or the threshold voliage. reaches XVer/3. the comparator output on the mgger ternunal becomes high
resening the F'F and causing the tuner output to become low. Thes 11 turn hums on the dischareing Tr. and the C1 discharges
thraugh the discharging channel formed by Ry and the discharging Tr. When the V¢ falls below Viee'3. the comparator
output on the mpger rerminal becames lugh and the nmer output becomes lugh again The discharmng Tr. ums off and the
V1 nses again.

1 the above process, the section where the nmer output 15 high is the rune it 1akes for the Ve to nse from Viee 3 o 2Vee-3.
and the section where the tuner output is low is the time 1f 1akes for the V1 to drop from 2Vee 3 fo Vee'3. When t:mer outpt
15 hugh, the equivatent circuit for charging capacitor C1 15 as follows:

Ry Ry

+
Voo mar Cl == Vcl(0-)=Vce 3

dvgy Voo-Vi-:

el Teem T 1
“ix Ra-Rp th

VC‘C_O*'I =Vcc'-3 (21

-‘_fRA‘RB,C:)

Vm(t) = VCC 'I—je i3

$ice the durahon of the tuner ourpur high state{t) 1s the amount of tume 1t takes for the Vc1(1) to reach 2vee'3,
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] y .
W ot 4 W 2 -'-_'F—*-R?C"'I .
.-C1t.tl—§\’cc=.cc 1—39 i

tH=C1|R',\—R$nin2==GA5‘E!3|F&;_\—RB}Cg t51

The equivalent circuat for discharging capacitor C1. when nmter ourpur 15 low 15, as follows:

R,

b

i
C1 H—]:vﬂ(o-p:\-'cc. 3

i

ik

o P i Vey =0 6)
1Tt TR,+Rg Gl o)
N S
R, R

‘-.’C1|n==g\f

17
K] cc®

Since the duration of the tmer outpit low state{tL) 15 the amount of tune 11 1akes for the Ve 1(t) 1o reach Vee:3.

i 2, ParTm
3ee "3 e 8
t, = C4iRg~Rpiin2 = 0633 R -RyiC, N
Since Rp is normally Re>“Rp although related to the size of dischargmyg Tr,
1L =0.693R58C1 (10)

Consequently. if the tuner operates in astable. the penod 15 the same with
“T=ty~t1 =0.693(RA+RBIC1—0.693RBC1=0.693(R A ~2RRBJC ;' because the period is the stun of the charge time and discharge
tune. And since frequency is the reciprocal of the penod. the following applies.

frequency, f= 11. - W’ﬁm (11

3. Frequency divider

By adiusnag the length of the timing cvcle, the basic circur of Figure | ¢an be made ro operate as a frequency divider. Figure
8. lustrates a divide-by-tlree circust that makes use of the facr that remriggenng cannot occwr dunng the haung cyvcle,
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IVidin, 2uwdi

Thweshidd

R =h1ken B =1REL C1=U 0 ubk, N oe=8Y

Figure 8. Waveforma of Frequency Divider Operation

4. Pulse Widith Modulation

The tiner output waveform may be changed by modulating the contral voltage applied to the tmer’s pin 5 and changing the
reference of the mmer's mternal comparators. Figure 9 1llnstrates the pulse width medulation cirenit.

When the continuous rigger pulse tram 15 apphied in the monostable mode. the timer output width 15 modulated according to
the signal applied to the contro]l termmal. Sme wave as weli as other waveforns may be applied as a signal 1o the control
ternunal. Figure 10 shows the example of pulse width modulation waveform.

+Vee
l, —_ * - — ..{:
| i [ E¥ b, Himsidin
i st S
i =R r et R
e > A J E 5T v
—O— / 1
RIIET Voo 9y :
T b3 it i N B
e | v
it
TEREL
Oupot |
(}—-—-{ ) T
ap  (OTH-0 c
J e R, =%.[KL R =KL, CI=0MHuF, Yo=Y
Figurs 9, Circuit for Pulss Width Modulation Figure 10. Waveforma of Pulsa Width Modulation

5. Pulse Position Modulation

1f the modulating signal 1s applied to the control termunal whle the nmer is connected for the astable operation as in Figure 11,
the tmer becomes a pulse posiion modilator.

In the pulse position modulatos. the reference of the timer's mtemal comparators 15 modulated which in tam modulates the
timer output according fo the modulation signal applied to the control remunal.

Figure 12 1llustrates a sine wave for modulation signal and the resulting output pulse posinon modulation : however, any wave
shape could be nsed.
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+Ver
J_'j i IVl 10
) = i T
: e € umimd .
e T g .
: | a2:ET Ve ey ; flwm-rl
ot £ o T ;
e 2
= R .
ra e a B .
T -
{3y 0TT Modda | l |
T BERARELLLLE |
7 {111 L |
i . i I ‘
T R =3IKLL R,IRCL R =TREL £ 1=04HuF. Ver=8Y
Figure 11. Circuit for Pulse Position Modulation Figure 12. Waveforms of pulse position modulation

8. Linear Ramp

When the pull-up resistor RA in the monostable circutt shown in Figure 1 15 replaced with constant current source. the V1
increases linearly. generatng a linear ramp. Figure 13 shows the haear ramp generating circuit and Figure 14 illustrates the
generated lwear ramp waveforms.

=Vee
.
{ e M v
‘R = RY -
4 e B
I RESET ez ,.| ‘ -
A giscH- ! {t';
"2 :TRIG I : ;
e R , i e R ek st e L e e
THRES( 6 ——  iR2 N E—_—
Output 1 T uuuml ’
o+ 3 :0UT I - | :
| oNn  CONTI S . .
/0 | Lc2
) |" : HI-47h03% li.;."l.mﬂ. R,—l’.'-'l;{‘.l. l’il'.t;f;f.'t;!ﬂ;ﬂl". \'i‘c‘"l“'
Figura 13. Circult for Linear Ramp Figure 14. Wavelorms of Linear Ramp

In Figure 13. cusrent source 15 created by PNP transstor Q1 and resistor R1. R2. and Re.

pooeeE
Chl j

Here,

Ry
Ve " YBe“R-RYee M

Eis

For example. 1f Vec=15V, RE=20k() R1=3kW. R2=10kL} and VBE=0.7V.
VE=0.7v-10V=10.7V
Te={13-10.7)20k=0.215m4A
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When the tigger starts it a tuner confrgured as shown m Figure 13, the current flawing through capacitor Ci becomes a
caonstant current generated by PN rransistor and resistors.
Hence. the V¢ 15 3 lutear ramp function as shown n Figure 14 The gradient § of the linear ramp function 15 defined as

follows:

g=-_P-P 143

Here the Vp-p 15 the peak-to-peak voltage.
If the electnic charge amount accumslated m the capacitor 1 divided by the capacitance. the Ve comes out as follows:

V=QC {15)
The above equation divided on both sides by T gives us

v _ QT
T C

and may be simphfied into the followsg equanon.

i16)

S=LiC an

In other words, the gradient of the linear ramp funcrion appearing across the capacitor can be cbrained by using the constant

current flowing through the capacitor.
If the constant current flow through the capacitor 15 0.215mA and the capacitance 1s 0.02uF. the pradient of the ramp funcnon

at both enids of the capacitor 15 S = 0.215m/0.0224 = 9.77V ms,




Philips Semiconductors Linear Products Product specification

Tone decoder/phase-locked loop NE/SES567

DESCRIPTION PIN CONFIGURATIONS

The NE/SESET tone and frequency decode: is a highly stalle
phase-loched ioop with synchronous A% lock detecton and power FE. D, N Packages
outpul circuitry. s pnmary function is to drive a koad whenever a OUTPUT FILTER 5] oureur
sustaned frequancy within 18 detection Land s present at the o emea e
sefl-biased mnput. The bandwidth center frequency and output delay CAPACITOR £2 u e
are independently determined by means of four extemal input [ 5] ElﬁEn”cEtms Ri
companents. SUPPLY VOLTAGE v+ | 4] 4] TiMmG ELEMENT R
TOP VIEW
FEATURES
; . F Package
.
Wide frequency range (.01Hz to 50CkHz}
* High stabilty of center fraquancy OUTF'UTE E GND
® Independently controflatle bandwidth (up 1o 14%) CGE ] HC
# High out-band signal and nose rejection wC E Err
& Logic-compatible output with 100mA current sinking capability czE E’ RICt
® [nherent immunity to false signals mFurE 3 Ry
* Frequency adjustment over a 2Mo-1 range with an extemnal we[e] [¢] ne
resistor v CE T ne
¢ Mililary processing availabrie
e " TOP VIEW
APPLICATIONS # Frequency monitoring and controt
& Touch Tone & decoding # Nireless intercom
* Carmier current zemote condrols ® Precision ascifater
2 Uhrasonic conrols (remate TV ete.)
* Communications paging
BLOCK DIAGRAM
o
i
Ry
IPUT 3 PHASE 3k . 3
w1 DETECTOR +
Ry o LOOP
] CONTRBLLED e A3
+ £ 0SCILLATOR " FILTER
4 l l L R :l: C2
. "
| auApRATuRE o= |AMP
DETEE"‘r%R YREF R
w
7 1
C30UTPUT -
1 FILTER |

@ Tauch-Tors 3 3 reg soeres TRaemars of ATST



66

Shiips Semiconducicrs Lnear Products Praduct spechcation

Tone decoder/phase-locked loop NE/SE567

ORDERING INFORMATION

DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
5-Pin Rlastic 50 Ow+70C NESETD 0174C
14-Pin Ceraip Cto +70°C NESETF 05813
&-Pins Plastic DIP Cto =70 C NEGETN 020243
5-Pin Plastic 3C 5520 ta +125°C SESSTD 0174C
§-Pin Cexdip 55 Cto#125°C SE&GTFE 05813
5-Pin Plastic DIP -55 Cto 41250 SES6TN 02048

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
Ta Cperating temperature
NESST Dto +70 C
SES67 -65to +125 Cc
Vee Operaling voitage 10 v
V4 Positive voltage at input 05 +Vg v
2 Negative voltage at input -10 Yoo
Vaur Qutput voltage {cotlector of output transstor) 15 Voo
Tare Sterage temperatiire range <65 to +150 -
P- Power dissipation 300 Ly
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Phiips Serriconductnrs Linear Products Product specication

Tone decoder/phase-locked loop NE/SE5S67

DC ELECTRICAL CHARACTERISTICS

Y o#=5 0 Ta=257C. uriess stherwisa specifad

"?8':_ PARAMETER TEST CONDITIONS SE567 NE567 UNIT
Mn | Typ | Max f Min | Typ | Max
Canter frequency’
fo Highest center frequency 500 208 kHz
fo Center frequency stabifity- EIXCEI RS 324140 35 1149 ppmi C
0to+70°C KL% ] 35 150 ppm¥ C
fry Center frequancy distribution . - 103KHZ - = ;.c - -10 0 +10 -10 0 +10 %
o S:;tr:;;,raquency shift with supply t. - 100kHz - - RI.C 0.5 1 L7 2 N
Detection bandwidth
BW | Largest detection bandwidth |{c - ook = — ; — 12 14 15 | 10 14 18 | %oiig
5w Largest detection bandwidth skew 2 4 3 6 % of iz
3w Largest detection bandwidth— Vi=300mYems 1 11 %G
vafiation with temperature
5w Largest detection bandwidth— ViFA00mYRms 2 12 Y
variation with supply voltage
input
Ry Input res:stance 15 20 25 15 20 25 kil
V. Smallest detectable input voltage” 1.=103mA. fi=fa 20 25 20 25 mVaus
Largest na-oulput input voitage® IL=100mA, §=fg 10 15 19 15 mVizys
Greatast simuitaneous out-band -6 +6 dB
signal-to-in-band signal rato
Atinimum input signal to wide-Land B.=140kHz £ Bl dB
noise rato
Qutput
Fastaest on-off cycling rate ff20 fol20
1" output leakage current Vo= |5V cot 25 o.M 25 HA
0" output voltaga I, =30mA 0.2 04 02 0.4 v
i =100mA 0.6 1.0 C.6 1.0 v
¥ Output fall time? Ry =505 30 30 ns
R Gutput rise time> Ry =504¢ 150 150 ns
General
Vee | Cperating voltage range 475 90 1475 9.0 v
Supply current guiescent -3 8§ 7 o mh
Supply current—activated R =20k} 11 13 12 15 mA
ppy Quigscent power dissipation 3 35 v
NOTES:

i. Frequency determining resistor Ry should ba between 2 and 20k

2. Applicable over 3.75V 1o 5,753V See graphs for more detailed information.

3. Pin 8 1o Pin 1feedback Ry network salacted ta eliminate pulsing during turr-on and turn-off
4. With Ra=130kL2 from Pin 1 to V+_ See Figure 1.
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Product speciication

Tone decoder/phase-locked loop

NE/SE567

TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

. Center Frequency
Centar F'”@::f';ﬁ:‘{;f’l"‘p”“""‘* Shift With Supply Typical Bandwidth Variation
{Mean and SD) Voltage Change vs Temperature
Operating Frequency
o100 T3
T i N e o 10 5.9 1
% . M T us ] T2
E ™~ " . og a 2 [
g or ] " 10
£ ~J ) / wof0s T
& _1o0 a T ar 0s s = "
— v % H i
E 5 - T %5 7 . 78 .
=] e
E -200 :; / 3 e < —
F: At=0Clo 74-C o1 / 5 1—-—~o—.._,_‘___‘_‘
2
E —300 I l | l o1 s T
i3 50 85 63 &5 70 o — 0 BANCWIOTH AT 25°C
BUPPLY VOLTAGE — ¥ Vorade e ;a0 MR L
CENTER FREQUENCY — kHz TEMPERATURE- °C
DESIGN FORMULAS OPERATING INSTRUCTIONS
1 F:qura 1 shaws a typical connectian diagram for the 5587, For most
fo TR & appiications, the follewing three-step pracedure will be sufficent for
e choasing the external components Ry, C4, Cx and Ca.
~. 1. Select Rf and C1 for the desired center frequency. For best
Bw 1070 T n % of f. temperafure stabidity. R1 should be between 2K and 20K ohm.

Y, 200mV o,

Whaere
Vi=input voitage (Vrus]
C;=Low-pass fiter capacitor (uF)

PHASE-LOCKED LOOP TERMINOLOGY CENTER

FREQUENCY (fo)
The free-running frequency of the currant controlied oscillator (CCOY
in the absance of an input signal.

Detaction Bandwidth (BW)

The frequency range, tentered about f5, within which an input signal
above the threshoid vortage {typically 20mVRrpys) will cause a legical
zero state on the output. The detection bandwidth correspands to
the loop caplure range.

Lock Range
The largast frequency range w:thin which an :nput signal abeve the
threshold voltage will hald a lagica: zero state on the output.

Detection Band Skew

A measura of how well the detecton band is centered about the
center frequancy. fo. The skew is defined as fyax tigy-2fc¥ 2o
whare fmax and fmin are the frequencies corresponding to the
edges of the detection band. The skew can be reduced to zero i
nacassary by means of an optional centering adjusiment.

and the combined temperatura coefficient of the R1Ct product
shauid have sufficient stability aver the projected temperature
range to meet the necessary raquirements.

2. Select the ow-pass capacitor, Ca, by refernng 1o the Bandwidth
¥ersus Input S:gna’ Ampitude graph. If the input amplitude
Varaton 15 known, the apprepnate value of fg - C» necessary to
give the desired bandwidth may ba found. Conversely, an area of
operaton may be selected on thss graph and the mput level and
C2 may be adiusted accordingly. For example, constant
bandwidth aperation requires that input amplitude be above
200mVrags. The bandwidth, as notad on the graph, is then
controked salely by the I - Ca product {fn {H2), C2(uF)).



Phiips Semicondutiors Linear Products

69

Product spec-fication

Tone decoder/phase-locked loop

NE/SES67

TYPICAL RESPONSE

fNPUT

CUTPUT

HOTE:
A= 00

Response 1¢ 100mVps Tone Burst

oUTPUT

INPUT

NOTES:

SN = -BoB

AL = 10cR

Noisa Bandwicth = 140rx

Response to $ame Inpul Tone Burst

With Wideband Noise
3. Tha value of C3 iz generally non-critical. CJ sets the band edge
of a low-pass filler which attenuates fraquencies outside the
detection band to efim:nate spurious outputs. If C3 is too smail,
frequencies just owtside the detection band will witch the output
stage on and off at the beat frequency, o the output may puise
on and off during the turn-an transient. If C3 is too lamge. turn-on
and tumn-off of the

WV W
INPUTG—3}— 3 Ry
Jur s
%7
[ "
0 RI‘C?
NN ¢ R2
2
C*I = c2 T~ C3
LOW auTPuT
—LFPASS _]-_
= =5 — FiLTER
Figure 1.

owtput stage will be delayed until the voltage on C4 passes the
threshokd voltaga. (Such delay may be desirable to avoid spuricus
outpuls due to transient frequencies.) A typical minimum vaiue for
C3 8 ZCZ.

4. Optioral resistor A2 aets the thresheld far the largest 'no qutput
input vokage. A vatue of 130K2 is used 1o assure the tested kmit
of 10mYzs min. This resiator can be referenced to graund for
inczeased sensitivdy. The explanation can be found m the
“optonal controls™ section which fellows.

AVAILABLE OUTPUTS (Figure 1}
The primary cutput is the uncomm:tted outpus transistor callector,
Pin 8. When an in-band :nput signal is present, this transistar

saturates: 13 codlector voitage Leing less than 1.0 volt ftypicady
0.6Y atfut cupur current {10CmA) The vollage at Pin 2is the
phase detactar sutput which 1s a linear function of frequency aver
the rarge of 1 35 10 1.05 fp with a slope of about 20mVY per percent
of fraquency dev:ation. The average voltage at Pin 1 is, during ‘ock,
a funcficn of the in-band input ampiitude in accordance with the
ransfer charactenstic given. Pin 5 is the controllad oscitator square
wave output of magnitude {+V -2Vpek(+V-1.4V}) baving aBC
average of +V72 A 1kiX load may be driven frons pin & Pin 6 s an
exporentia: trangle of ¥z with an average DC leval of +V/2. Onty
high impedance loads may be

S4TPJT l l l

i ™ T e
i T4~ oW
___I_I—l—HJ—“J__ Ll SN

| | VCE I_SA:I'}‘ 13

100 Xomypes

mNET
VOLTAGCE

Figure 2. Typical Cutput Response
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Preduct specication

Tone decoder/phase-iocked loop

NE/SES67

C3 I:J R

2
] I——)l—l—'\;}m—:‘-f
%

DECREASE

SENSITIVITY INCREASE

SENEITIVITY

DECREASE
I SENSITIVITY

67 4 Tm’
80K

’[ ¢

Figure 3. Sensftivity Adjust

connected to pin 5 without aflecting the CCO cuty cycle or
temperatura stability.

INCREASE
SENSITIVITY

L'l
RB
2.5k
Re
1.0k
MLICON
DIODES FOR

RA
3

TEMPERATURE
COMPENSATION
IOPTHOMALL

OPERATING PRECAUTIONS
A br ef rewrew of the following precautions wi help the user achieve
the high leve! of pedfamrance of which the 557 is capable,

1. Operation in the high input level mode {above 200mV} w+ free
the user from bandwidth variations due o changes n Lhe :n-band
signal ampitude. The input

stage s now imiting, however, so that out-band signais or high
noise levels can cause an apparent bandwidth reduction as the
inband signal s supprassad. Also, the limitng action will ereate
n-band componeris fram sub-harmonic signals, so Lhe 557
becames sensitiva to signais at fn/d. fo/h. el

ma

_ The 567 will lock onto signais near (2n+1} 1, and wilt give an
output far signals near (4n+1) ky whera n=C. 1. 2, efe. Thus,
signats at 5fy and 9g can cause an vnwanted output. I such
signais are anticipated, they should be aHenuated befare
reachmg the 567 mput.

3. Maximum immunity from noige and out-band signals rs afforded

in the law input 'evel {below 208mVrps) and reduced bandwidth

operating mode. However, decreased loop damping causes the
worst-case lock-up time to increase. as shown by the Greatest

Number of Cyycles Before Outpul vs Bandwdth graph.

4. Due to lhe high switching speeds (20ns) associated with 567
operation. care shouid be taken in lead routng Lead tengths
should be kept ta a mimmun. The power supply should be
adequately bypassed close to the 567 with a 0.0 tyF ar greater
capacitar; grounding patha shouid be carefully chosen to avoid
ground ‘oops and unwanted voltage variations. Anather factor
whrch muast be cons:dered is the efect of lcad energization on
the power supply. For example, an :ncardescent amp typicaily
draws 10 times rated cument at turn-on_ This can be somewhat
greater when the output slage :3 made less sansitive, rejaction of
therd harmonics ar in-band hammontcs {af :ower frequancy
signals) is also mproved,

cause supply wotage Auctuaticns which cowld, for example. shift the
detect an band of naow-band systems suflicentdy to cause
momentary i0ss of lock. The result is a ‘ow-Frequency oscil'ation into
and out of lock. Such eflects can be prevented by supplying heavy
icad cur-ents from a separate supgly or increasing the supply fiher
capacitor

SPEED OF OPERATION

M:nimum lock-up time is related to the natural frequency of the ‘cop.
The fower it 1s, the longer becomes the tum-on transient. Thus,
max:mum operating spaed 8 obtaned when C=~ is at a m:nimum.
‘When tha s:gnal is first applied, the phasa may be such as to initially
drive the contralled osciiiator away from the inconving frequancy
rather than toward 0. Under this condton, whieh is of course
unpradictable, the lack-up transent is at its worst and the theoretical
mimum lock-up time is not achievable. We must simply wait for the
transient to die out.

The following expressions give the values of Co and Cy which aliow
highest operating speeds for various band center frequencies. The
nrnimum rate at which digitat information may be detected without
information loss due to the tum-on transient or output chatter is
about 10 cycles per bit. cormespanding to an information transier rate
of {~10 baud

Vet ¥+
Ry Ry
sa7 1 w7 &
cf Ry
& ¢ ok
c3 .
~ K
:—I_-‘ S Ry
*OPTIOMAL - PERMITE fparo
LOWER YALUE OF Cf

Figure 4. Chatler Prevention

V+

587 2 867 i

“ C2 E‘z R
LOWERS :OJ: RAISES fy

v
. LOWERS fg
Ra
567 1 —IW\» iy
iy 25
F ¢
RAISES 15 Rc  RAISES fo
108
$ILICON
DICOES FOR
TEMPERATURE
COMPENSATION
{OPTIONAL)

Figure 5. Skew Adjusi
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Froduct specdication

Tone decoder/phase-locked loop

NE/SES67

o130 .
¢ -
o . 260
C, = ) F

In cases where tum-cff ttme can be sacrficed to achieve fast
wrn-on, the opticna’ sensitisty adjustment circuit can be used to
move tha quiastent Cj voltage ‘awer (closer 10 the threshold
voltage). However, sensitvity fo beat frequencies. ncise and
extraneaus signals witl be increased.

OPTIONAL CONTROLS (Figure )

The 5ET has been designed so that, for n+ast applications, no
externa; adjustments are required. Certain applicatons, however,
#ill be greatly facilitated if full advantage is taken of the added
cantrol possibiltias available through the use of additional externat
components. In the diagrams gren, typical

values are suggested whara applicable. For best resuits the
resistors used, except where noted. shouid have the same
temperature coeicent. ldealy, silican dicdes would ba
low-resistvity types, such as forward-biased transisto’ base-emitlar
junctions, Howaver. crdinary low-voltage diodes should ba adequate
for n:ast applications.

pLo]

A5R| 0k 1 dk ) 1.9 ] 2.5 2.2k ] 10k

7
[/ [V YA

%
3
s
™.

WY RM
2

b5

-
=
;_E'

R

INPUT VOLTAGE
2
-

B

\ \\\?\;\
N

DETECTION BAND — % OF iy

PIN 2 Rp

GET AR
I aRe

A Rg A
~ C2 RC

DPTICNAL BILICON
DICOES FOR
TEMPERATURE
COMPERBATION

KOTE

3E 1M R e, o= 8

fc R z .‘0 R

Adhst 2or tr2i Sor SymiraTy of cectior banc «0es
AR IO

Figure 6. BW Reduction

SENSITIVITY ADJUSTMENT (Figure 33

‘When operated as a very narrow-band detector {less than B
percent!. botk Cn and Cq are made quite ‘arge mn order o imprave
noise and out-band signal rejectian. This will inevitably slow the
response trme. ¥, hawever. the autput stage :8 biased closer to the
threshold e vel, the tum-on time can be

improved. This is accomplished by drawing additional current to
terminal 1 Under this condition, the 567 will also give an outpu! for
lowerdavel signas i 1OmY or ‘ower).

By adding current to terminal 1, the output stage is biased funther
away from the threshold voltage. This is mest useful when. to obtain
max:mum operatng speed, C; and C3 are made very small.
Normally, frequencies just aulside the detection band could cause
farse outputs under this condition. By desensitizing the autput stage,
the out-bard beat notes do not feed through to the output slage.
Since the snput level must

~E

RL

\EQ

y#
Ri
l 9.7 8

NOTE:
C 5 provarts famhap when power Supoly is red o,

Figura 7. Output Latching
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L293D
(QUADRUPLE HALF-H DRIVER

GLISLISA- SEPTENEES (o648 - SEV EZ0 MAY 1530

* 600-mA Qutput Currestt Capability Per NE PACKAGE
Driver (ToP VIEW]
- - _ H )
Pulsed ‘Eunenl 1..2 A Per Drwerl 12en] - W e veey
¢ Qurput Clamp Diodes for Inductive 140 2 ref] 2a
Transiet Suppression IE ' 2y
* Wide Supply Voltage Range HEAT SINK AND I []4 «2f] "L, HEAT SINK AND
45Vt036V BROUND 3 15 22f] ) SROLND
# Separate Input-Lagic Supply (s 1t} 2y
* Thermal Shutdown 2aflr 1) 24
I sh 2 42
# Internal ESD Protection Veez )@ i
# High-Noise-Bnmunity Inputs logic symbolf
& Functional Replacement for SGS L293D 3 -
1A 3
Y 1w
description vzen Ve Y
' —1EN P &
The 12930 s a guadrupe high-current half-H 2A 7 v o
drver desgned ta pravide bidrectanal drive 4 0 > I
currents of up to B00-mA at voltages from 4.5V to 5 EN I ¥
36 V. ltis designed to drive inductive loads suchas 34EN —# N
d — [ 14
reiays, solenoids, de and bipolar stepping motors, A 15 4 4Y
as weil 85 other high-current/high-veltage foads in
posite‘v‘a—supply appi.cations T his gymreo i8I BCcorsance with ANSIHEEE 53d 9%- 1234
arc IEC Pubiication 517-12.
Al :nputs are TTL-compatible. Each output is a logic diagram
complete tatem-pole drive c-cuit with aDarlinglan
transistor sink and a pseude-Darlingtan source. 1A
Drivers ore enabled in poirs with drivers 1 and 2
anabled by 1,2EN and drivers 3 and 4 enaliled by +.2EN
3,4EN. When an enable input is high, the 2a

associated drivers are enabled, and their autputs
are active and in phase with ther inputs. Externat
high-spead output clamp d:odes should be used
for inductive transient suppression. Yvhen the 31.4EH
enable input is low, those drivers are disabled. and
their outputs are off and in a high-impedance
state. With the proper data inputs, each par of
drivers form a full-H [or brdge; reversible drve

. ) e FUNCTION TABLE
suitaltle for solenoid or motor applications. {each driver)
AV ¢y terminal. separate fram Voo, is provided INPUTST QUTPUT
for the iogic inputs to m:nimize device power A EN Y
dissipation H H H
The 12%3D s designed for operation from 0°C '; t '.;

o 70°C. H = high-ievel, L = low lave:,

¥ = relevant, 2 = highampeadance {offi

Tin me termal shutdown mede, the
St is i the Righ-imcadance state
regardiess of the ipput avels.

PRODUCRGE DATA inlormalhes |5 cumes! as of pubcalien 4. Copyright € 1055, Teaas rsir,men reapormes

PrOGRCIS CAMMOITR 1O [0 CMAC IS oo [ b Loy, OF Tee i

S SRHKKERs pu s o 10 o {:‘;
2::::;‘::;!.2““ n pOcEsSing nel mrersaly nclude TEX.AS
INSTRUMENTS

BCIT OFFICE S0M 555302 ® TALLAT TEXAD TI2ES 31
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schematics of inputs and outputs

Current
Source

r i
nput - L

GND - *

EQUIVALENT OF EACH IMPUT

Ve ' — ,.*]

TYPICAL OF ALL OUTPUTS

3

.—fi
.
“‘.
5,
e e

- Qutpast

Vecz

GHD

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Logic supply voitage range. Yooy isee Note 1) . . ... KIAY
Qutput supply votage range Vogz - oo oo o KI:AY
Input voltage range, Vy ... oo R Y
Output voltagerange. Y3 - ... ... ... —3 V to Vccg +3V
Peak output cusrent {nanrepetifive, t = 100 us) A 4 . -
Continuous autput cuent, lo ... .. e +600 mA
Continuous total dissipation at (or L.elow} 25 C free-air rerr‘per:atur«e (see Notes- 2 and 31 2075 my
Continuous total dissipation at 80 C case temperature (see Note 3} 5000 mi

Operating case or virtual junction temperature range, T

Storage temperature range, Tgy

Lead temperature 1,5 mm (1i1£|nch) from case for 10 seconds

NCTES. 1

21 voltpge yalles ame wth respect 0 te network ground tereng

2. For coeration above 35°C free-air temperatura, derat® finearly ot the rate of 6.6 mnwrC,
3 Foroperation above 25°C case temperature, derate nsary o1 the rate of 71 4 miW/#C. Due to varatons inindividua device dectrical

character:stics ard themmal resistance, the i

beiow the raed dissigaion.

recommended operating ¢onditions

Z40°C to 150°C

~B5°C to 150°C

260°C

t--n thermal overioad protection may be activaled at power leve s glightly above or

MIH  MAX | UNIT
Logic supply volage, Ve 45 7 v
Qutput supply voitage. ooy Veps BV
L b Bt 23 Vpr
High-leve: input volmge. ¥/ EE: — — C“; ¥
Low-ieved nput votace, i =03t 15 W
Operating free-air terncerature. Ty, D 70 “C

T The pigebraic convention, in which the least pasitve imost negativa) valaa is designated minimum. s used :n th-s data sheet for logic woltage

‘evels.

_— IR A

*) TEXAS

INSTRUMENTS
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L293D
QUADRUPLE HALF-H DRIVER

LRI0AS - SEETEWITR 1624 « REV:SEL WAV 18D
]

. L
electrical characteristics, Vo1 =5V, Ve =24V, Tp =25C
PARAMETER TEST CONDITIONS MIN TYP MAX ] UNIT
VoH  ThgnHeye oy volage I = -0/ & depz—t8 veoen-t 4 3
VoL Low-evel autput vokage =284 1.2 A i
Vope  High-leve sutzatcan's vo tage g =—-282 Yeoa=13 Y
VoKL Low-evel ourput clamp voltage lok =-S.2 A 1.3 4
x 12 100
| Hign-leve: input curent Vo= T8 A
H e e = 02 o] "
[ o - vz 6 - il A
' Low-re t cument My =
L PNV IOt € = = ool "
Al outpaits at bigh eval 13 22
locy  Logie supply cument ig=0 A1 outputs at fow ievel 35 60| ma
Ail outpadts at h:gh ripedance 3 24
A1 outputs at high Evel 14 24
locr Outpan suasy current Ig=0 Al outpats st iow evel 2 Bl ma
Al outputs at kigh mpedance 2 4
switching characteristics, Voo =5 V. Vo2 =24V, TA = 25°C
PARAMETER TEST COMDITIONS MIN  TYP MAX| ulIT
to = Propagation delay trre, low-to-high-iave: ouiour front A inout 300 ns
= Propagasian delay e, high-to- ow-leve outout fron A inou! 409] ns
L - g " =i " = ; = L =30 pF. See Frgure
TLH Transition time. 'ow-10-high- evel outpit 330 ns
tTHL Transition time kigh-ic-low- evel output 300 ns
PARAMETER MEASUREMENT INFORMATION
bt tg ol
Lo I wv
Q0% | | 90%
Input 5V 24V nput 15V | If 15V
Ve Yecs
Puise
Generator & A
(see Nate A}
vyl - # Output
Iy EN 7L =30pF
GND E {see Note B)  Output
. e
TEST CIRCUIT

VOLTAGE WAVEFORMS

MCTES A The puse generatar ka3 the ‘cliowing characleristics tr < 10 rs. = 10n9, Iy =10 ps. PRR = SkHZ, Zn = 55 2
B. Ciin¢iudes prote and jig capacitance

Figure 1. Test Circuit and Voltage Waveforms

"9 TEXAS
INSTRUMENTS

BCET OFFICE B 0% 525207 & LALLAS. "EXAS TEXES 33



Features

Compatible with MCS-51™ Producis

8K Bytas of In-System Reprogrammable Flash Memory
Endurance: 1,000 Write/Erase Cycles
Fulty Static Operation: 0 Hz to 24 MHz
Three-level Program Memory Lock

256 ¥ B-bit Internal BAM

32 Programmable I/0 Lines

Three 16-bit Timer/Counters

Eight interrupt Sources

Programmable Serlal Channel
Low-power {dla and Power-down Modes

LI I I O DR L I I T

Description

The ATBSCS2 is a tow-power. high-perdformance CMOS 8-bit micracompiiter with 8K
bytes of Flash programmatde and erasable read only memory (PEROM). The device
is manufactured using Atmel's high-density nonvolatile memoary technology and is
compatible with the industry-standard 80C51 and ROC52 instruction set and pinout.
The on-chip Flash allows the program memory to be reprogramimed in-system or by a
conventional nonvolatile memory pragrammer. By combining a versatile 8-bit CPU
with Flash en a mangiithic chip, the Atrmel ATBICS2 is a powerful microcomputer
which provides a highly-flexible and cost-eHective solution to many embedded contrel
applications.
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