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ABSTRACT

This project is to study and construct the emergency system by telephone ,\When some invader
enters in the house area, the infrared sensor checked it Then it automatically calls the memory
telephone number .When the calling signal is received the detector will send the signal to the recorder to

play the recorded message.
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INFRARED PARTS
MANUAL

PIR325
FL65

GLOLAB

CORPORATION



Thank you for buying our Pyroelectric Infrared components.

The goal of Glolab is to produce top quality electronic kits, products and components. All of our
kits are designed by Glolab engineers and tested in our laboratory. Mechanical devices,
prototypes and enclosures are fabricated in our precision machine shop.

Glolab Corporation has two locations in New York's Hudson Valley. Our electronics laboratory
and kit packaging is located in Wappingers Falls and our machine shop is in Lagrangeville.

In addition to our kits, we supply some special and hard to find parts such as our Pyroelectric
Infrared Sensor, Infrared Fresnel lens and machined enclosure for mounting our Fresnel lens.
for those of you who want to design and build your own projects.

Technical help is available by email from lab@glolab.com.

Copyright © 2003

Glolab Corporation

307 Pine Ridge Drive
Wappingers Falls, NY 12590



Infrared Radiation

Infrared radiation exists in the electromagnetic spectrum at a wavelength that is longer than
visible light. Infrared radiation cannot be seen but it can be detected. Objects that generate heat
also generate infrared radiation and those objects include animals and the human body whose
radiation is strongest at a wavelength of 9.4um.

Pyroelectric Sensors

The pyroelectric sensor is made of a crystalline material that generates a surface electric charge
when exposed to heat in the form of infrared radiation. When the amount of radiation striking the
crystal changes, the amount of charge also changes and can then be measured with a sensitive
FET device built into the sensor. The sensor elements are sensitive to radiation over a wide
range so a filter window Is added to the TO5 package to limit incoming radiation to the 8 to
14um range which is most sensitive to human body radiation.

Figure 1 shows how typically, the FET source terminal pin 2 connects through a pulldown
resistor of about 100 K to ground and feeds into a two stage amplifier having signal conditioning
circuits. Each of the two cascaded stages has a gain of 100 for a total gain of about 10,000. The
amplifier is typicaily bandwidth limited to below 10Hz to reject high frequency noise and is
followed by a window comparator that responds to both the positive and negative transitions of
the sensor output signal. A well filtered power source of from 3 to 15 volts should be connected
to the FET drain terminal pin 1.

The PIR325 sensor has two sensing elements connected in a voltage bucking configuration.
This arrangement cancels signals caused by vibration, temperature changes and sunlight. A
body passing in front of the sensor will activate first one and then the other element as shown in
figure 2 whereas other sources will affect both elements simultaneously and be cancelled. The
radiation source must pass across the sensor in a horizontal direction when sensor pins 1 and 2
are on a horizontal plane so that the elements are sequentially exposed to the IR source.

Figure 3 shows the PIR325 electrical specifications and layout in its TO5 package. Please note
that the distance from the front of the sensing elements to the front of the filter window is 0.045
inch (1.143mmy). Figures 4 and 5 describe a Fresnel lens designed to be used with the PIR325
sensor.

Figure 6 shows a typical application circuit that drives a relay. R10 and C6 adjust the amount of
time that RY1 remains closed after motion is detected. When used with a PIR325 sensor and
FL65 Fresnel lens, this circuit can detect motion at a distance of up to 90 feet.

Figure 7 shows an application circuit that will indicate the direction that an infrared radiating
source is moving.
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PIR325 Infrared Pyroelectric Sensor

Specifications and Dimensions

ELEMENT SIZE | 2 x 1, 2 elements
SPECTRAL RESPONSE pum (1) 5~14
NOISE pvpp 20
QUTPUT mv pp (2) 3900
OFFSET VOLTAGE volts {3) 1.0
SUPPLY VOLTAGE volts (4) 25~15
OPERATING TEMPERATURE ° C -30~70
STORAGE TEMPERATURE ° C -40 ~ 80
NOTES:
1. With built-in window filter
2. After 72 db amplifier gain
3. At source pin 2 with 5 volts and 100K load
4. Well filtered power supply
BOTTOM VIEW
3 T T 508 +0.2
1 drain All dimensions are in millimeters
2 source
3 ground
View Angle 92+0.2
ST [l e ]
. | 1
10 1.0 10 )
TOP VIEW 0 1.143 I ( 1 45+02
: — ! — . ; e O e B A
. : 1 = 35410
’ 0.45x3 / J H
IR window v ” e ) -
- — 46 —-m

FIGURE 3



Fresnel Lens

A Fresnel lens is a Plano Convex lens that has been collapsed on itself as in figure 5 to form a
flat lens that retains its optical characteristics but is much smaller in thickness and therefore has
less absorption losses.

PLANO CONVEX FRESNEL

FIGURE 4

The FL65 Fresnel lens is made of an infrared transmitting material that has an IR transmission
range of 8 to 14 um that is most sensitive to human body radiation. it is designed to have its
grooves facing the IR sensing element so that a smooth surface is presented to the subject side
of the lens which is usually the outside of an enclosure that houses the sensor.

The lens element is round with a diameter of 1 inch and has a flange that is 1.5 inches square.
This flange is used for mounting the lens in a suitable frame or enclosure. Mounting can best
and most easily be done with strips of Scotch tape. Silicone rubber adhesive can also be used
to form a more waterproof seal.

The FL65 has a focal length of 0.65 inches from the lens to the sensing element. It has been
determined by experiment to have a field of view of approximately 10 degrees when used with a
PIR325 Pyroelectric sensor. Figure 6 shows the lens dimensions.
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General purpose motion detector

This motion detector circuit uses a low cost LM324 quad operational amplifier as both a two
stage amplifier and a window comparator. Amplifiers IC1A and IC1B have a gain of 100 each for
a total of about 10,000.

IC1C and IC1D form a window comparator that responds to signals about 200 millivolts above
and 200 millivolts below Vcec/2. This window is set by the low current voltage drops across D1
and D2. Comparator outputs feed through D3 and D4 that pass only the positive transitions into
CD4538 CMOS single shot IC2 which feeds into Q1 that drives relay RY1.

The R10 and C6 time constant determine how long the relay remains energized after motion is
detected. All components can operate on 5 to 12 volts. This type of circuit is often used to turn
a light on outside of a house when motion is detected.

R1 10K i +5.+12VOLTS
>
41 G R10 CD4538
R6 N\ 4 ™ —©0¢
M C5.1 uf 9 5 16
IC1C NG
t oL

PIR

+1C4

RY1

Lo I I I ¢ 7 I

Q1
2N3904

10K

R11 10K

IC1 = LM324 PIR = PIR325 R10 Kohms X C8& mfd = ON time ms
1C2 =CD4538 D1-D5 = 1N914 RY1 - coil voltage rating = V+ voitage

MOTION DETECTOR

APPLICATION CIRCUIT  FIGURE 6



Direction sensing motion detector

This motion detector circuit will both detect motion and indicate the direction that an infrared
emitting body is moving. The amplifier and comparator circuits are similar to those in figure 6.
Potentiometer R10 is a sensitivity adjustment to vary the detection range.

IC2 is a CD4538 dual single shot. The first single shot to receive a trigger input from IC1C or
IC1D will turn its output on to indicate the direction of detection and will also inhibit the other
single shot so that it cannot be triggered while the first single shot is on. Potentiometer R15
adjusts the amount of time that an output remains on after motion is detected.

This type of motion detector can be used to indicate people entering or leaving a building or in

some robotic applications.

* Ica »
T by ©® L cw +5 VOLTS
VbC tuf 10y f
o - &
RZ 10K
. o _ o
+|ce
IOM RE at RIGHT
N M
* -
C6 1 uf :
R101M  R11 100K 10 R12 100K g
[ —AA — ——
e )—% <4
A R14 16 15 14 13 12 11 10 g
PIR ~ o
N 1 14 Ic2
118 >— - ¢ 12 3 4 5 686 7 8
o R15
100 12 N I—
f ™
o’ \
ré R13 100K D2
300K & |ic
i LEFT
5 L I
RY C?m: b
2M 10 1 .
. . I . .
R NI
PIR = PIR325 IC1=LP324 D1,02.D3 = 1N914 Q1, Q2 = 2N7000 GROUND
IC2 = CD4538 1C3 = 5-842C50AY-B

APPLICATION CIRCUIT

FIGURE 7
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Tone/Pulse Dialer

Featuras

1 32digit Redial Memaory {91230 C/D only)

8 Tone/Pulse Switchable via siide switch ® B30 millisecond flash time

' gidal Oﬂemﬂf;g V;'é:g:; :-0¥J° 5-5V| ® “T" key controlled switching from Pulse to Tone [N

® Usas Inexpensive 3. F4 crystal 3

¥ Pin salectabla Make/Break ratio {1/2 or 2/3) mod(-a (91230 C/D enly) S

® Koy-in tone output for valid key entry in Pulss mods ® 18-pin or 22.pin DIP "5
®  With minimum tone duration 110 ms =

General Description

CMOS technofogy is used in tha production of these
davices,resulting in low powerrequirements and high nolse
immunity. These devicas cen be easily interfaced with
a varigty of telephones, requiring only a minimum number
of external componants,

Fhe praducts in this serios are Tona/Pulse switchable dialers
with 32digit redial memory. Switching from Pulss to
JTMF moda can be accomplished either by using a slide
witch or by deprassing the [T] kay.

e necessary dual-tone frequencies are all derived from
1 3,68 MHz TV crystal, thus providing high accuracy and
Aability. The sinusoldal waveform for each individual

Ordering Information

one Is digltally synthasized on the chip. Waveforms Part Disling Package
hus generated have low total harmonic distortion (5% Number Rate
nax.}). A reference voltage is generated on the chip which UMG1210C/10CM 10 pps P-DIP 18L/SO 20L
s stable over the opereting voliage and temperature range, UM912100/100M | 20 pps P.DIP 18L/SO 20L
t rogulates the signal levels of the dual tones to meet UMQ1230C/30CM | 10 pps P.DIP 22L/S0 24L
lephone industry specifications. UMO12300/300M | 20 pps | P-DIP 22L/50 24L
Yin Canfigurations Kayhaoard Assignments
W, R ~ 2a]]c4 UMB1230C/D
A 22 fJoa Az} 23 [ ]€3 .
HZQQ 2 [ a3[}a 22 [ dc2 E]E"—“‘
REE:; 0 [z m 21 :101 BE]— A2
mfe e RCls g xpor [ (& (5] w
WRs g e o werfe B o [wure F10G F A na
mie [ g 17 [ JMUTE WMOGE BUT ] 7 g 18 [ XMUTE T I I I
MODEGUT [ {7 O 16 {T] XMUTE MODESELECT |8 g 17 [ 1vone & oz ca ca
A00E SELECT [ 8 Ll 15 ] TONE nC o 2 whNe
el 14 | ] QPERATION osci[fto 15 | JOPERATION SELECT o ::f:'
osce |10 13 | ) xev ToRe osco{ ] 1 14 [ KEV TORE F: Flash
Vo [ 12] Jvge vl 12 13 :ivss T; Pulsa ta tone kay
2-3
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Pin Configurations (Continuad) Keyboard Assignments (Continued)
\/
g ul wfJca UM91210¢/D
rR1[Ch 18] Jea A2 ]z 19 ]ca II”ZJED A1
~ Rr2[d2 17 Jca A3 [{3 18f Jcz2 [F]I— R2
wch e O o
e 3 6p mds B sfqoe
4 15 Cct 4 [ N 16 oP —_
mlle 3 =l 8 (IS E G e
RK[Je N 1a]]op MB []s g 16 | ] XMUTE , I ' l
o
3 .
MBLls § 13[JXMUTE MODESELECT|r = raf]Ne o @ e cs
MODE SELECT [ {7 12| ] TONE oscl [T s 13 JNC )
osa [ s ] ves osco [{o 12 [C] TONE := :'E'd"'
- Fausg
osco[To 0] vpp vop [J1o n | ] vss F: Flash
Block Diagram
R1 MODE OUT*
! =4 KEY TONE *
R4 KEYBOARD REDIAL OUTPUT XMUTE
ci LOGIC MEMORY 32D LOGIC A MUTE*
C4 e ' -
VDDA*._._”I“ Vop
Vss-w———_i_ VRer DTMF
GENERATOR
» TONE
AK
MiB INPUT CONTROL osc OScl
MODE SELECT LOGIC LoGIC ’ 0SCOo
* OPERATION
SELECT

*: Bonding Option

24
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Absolute Maximum Ratings*

Power Supply Voltage................. ~0.3V to +0.6V

Input Voltage...............ccoeveeni . —=0.3V to Vpp+0.3v
Maximum Powar Dissipation {at 26°C)............... 500mw
Operating Temperature {Tgp)............... —20°C to 70°C
Storaga Temperature (Tgrgl............ —BB°C to +160°C

DC Characterlstics

T-5-67-0N0
*Comments

Stressas above those listed under “Absolute Maximum
Ratings” may cause permanant damage to the devica,
These are stress ratings only. Functional operation of
this device at these or eny other conditions ahove those
Indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect devica re-
Hability.

Vpp = 3.BY, Vgg = 0OV, Fosc = 3.679MHz and Top = 2B°C unless otherwise spacified.)

Parametar Symbal }  Min. Typ. Max. Unit Conditiona Tast Ckt.
Operating Vollage Voo 2.0 6.6 ki Pulss mode A
2.0 5.5 v

Memory Retantion

Voltage VMR 1.0 v

Memory Retantion i Vop=1.0v HR = v

Current ] v 0.0 0.0 Lol Y outputs unloaded

Supply Operating lnop 0.43 1 mA Pulse Mode |Oscillator running; A
Current lpot 0.70 mA | DTMF Mode}All outputs unloadad

Vpop=2.5V HK = Vgg
b
Standby Current Isp 16 BC pA All outputs unloadea A
Output Sink Cursent lovy 1.7 5.0 mA Vor=0.4v B
DF, MUTE, XMUTE lote 0.6 1.6 mA Vo =0.4V Vpp=2.0vV
Vin 0.8 i Voo

input Voltage Range ViL G W] Vob

Row Input Current Ip 10 #A Vin = OV|All outputs C
Col, Input Current te 10 1y Vi = 0V]urloaded c
Single Colump Tone v 640 700 760 mVD- RLoap=10KA, Vpp=2.5V D
1 Output Amplitude oc 640 700 760 PP ALoap = 10KQ, Vpp=B.6V D
"Single Row Tone v 510 660 610 Voo |RLOAD=T0KE, Vpp=2.6V D
Output Ampfitude OR 510 660 610 | PP [Hoan=10KN, Vpp=5 .5V 3]
Pra-smphasis Twist 1.7 2 2.3 dB D
Valley of Single Tone | Wy Vop-1.8 |Vpp-1.8§ Vop | Vpp=3.6V D
Distortion DIS 1 b % * Note 1 D

14 y,2 P
“ Note 1: DIS(%] = 100iVat + Va2, . Vn2}

VI + vy

+ V1...Vn aie the intermodulation or harmenic frequancies in the 500 Hz to 3400 Hz band.
- Vi and V), are the individual frequency components of the DTMF signal.

‘erial Copyrighted By “ts Respective Manufaciwrer
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AC Charactaristics TN 5-09. 0"
¥pp = 3.5V, Vgg = OV, Fosc = 3.679545 MHz and Top = 25°C unless otherwise specified.}
Paramaeter Symbol ‘Conditions | Min. ] Typ. ] Max. l Unit
PULSE .
. MIB = Vpp 112 N
Make/Break Ratio MiB MIB = Vg 73 O
N UMa1210Cc/UMa1230C 9.7
Dial Puiss Rate DR UM91210D/UMST 230D 2.4 pps
MiB=1/2 33.3
10 pes B =2r3 40.0
Make Time T ms
20 pps MIB=1/{2 16.7
PP IMiB=2/3 g 20.0
10 bps MiB=1/2 66.7
PRSI iB =213 60
Break Time Tg ms
20 pps M/B=1/2 33.3
PPSIKiiB=2/3 30
10 pps MIB=1/2 876
Interdigit MiB =273 870
. Tiop ms
Pausa Time MIB=1/2 893
e T 890
10 pps MIB=1/2 19.6
PP IMIB=2/3 9.5
Predigit Pausae Tpop ms
20 ops M/IB=112 19.6
PP iR =213 195
10 SM’B=‘|n’2 850
XMUTE RIUTE : PPSIMIB =273 850
' ms
Delay Time MOP 20 posMB=1/2 850
PR B =273 850
TONE
Minimum Tone
Duration TmFo 110 ms
Minimum Tong
Interdigit Pause Tror 110 ms
Tone Qutput
Prediglt Pause Trrop 0 ms
XMUTE Delay Time TMOT 110 ms
Auto Pause Tima Tap 3.6 s
Flash Time Tr 630 ms
Oscillator
Startup Time Tstanr 1o s
XMUTE, MUTE T 15
Startup Time Ms . ms
ra
2-6
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AC Characteristics (Continued) 5 0‘7 0
Parameter Symbaol Condition l Min, ] Typ. l Max. l Unit
KEY-IN
Keypad Debounce .
Time Tkp 23 m3
Kay Scan
Frequency Fxs . 445 hz
KEY-IN TONE
Key-in Tone .
Duration Time Tkro 2 ms i
[T
Key-In Tone T 5
Fraquency Fr 18 KHz :r".-_, T
g (]
Kay-in Tone L
Startup Time TkrsTaRT 1 ms 3
Row/Calumn Condition Spac. Actual Error{%) Unit
R1 Fosc = 3.679MHz 697 8991 +0.31 Hz
R2 770 766.2 -0.49 Hz
R3 852 847.4 —0.b4 Hz
R4 941 948.0 +0.74 Hz
C1 1,209 1.216.9 +0.67 Hz
c2 1,338 1,331.7 -0.32 Hz
C3 1,477 1,471.9 ~0.3b Hz

Pin Description

Pln Dasignation Doacription
9121091230
1 1 R1 Input Kays,
2 2 R2 These pins serve as an interface to an XY matrix keyboard. C1 through C4 and
3 3 A3 R1 through R4 are set to low at On Hook (Fi?=hlgh]. C1 through C4 are set to
4 4 R4 tow and R thraugh R4 are set to high at Off Hook (HK=low), which anables
15 19 C1 the key-in apetation,
18 20 c? The Oscillator starts running when a keyprass is detacted. Scanning signals ara
17 21 C3 presented at both column and row input signals (Typ: 445 Hz) unlil the frtput
18 22 C4 kevy is relaased. Key-in is compatible with standard 2-0f-8 form or single-contact
keyboards. Debouncing is provided to avoid false antry {Typ.: 23 ms).
6 B HK Hook Switch Input ,
This input detects the state of the hook swilch contact.
HK = Vpo: On-hook, chip unaciivated
HE = Vgs: Oif-hook, chip active
6 8 M8 Make/Broak Ratio Select Input,
This input altows selection of the Makse/Break ratio (33.3:66.7/40:80)
M/B = Vpp: 33.3/88.6
M/8 = Vgg: 40/60

terlal Copyrighted By Its Respoctive Manufacturer
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Pin Description [Continued)

Pin
91210( 91230

7 MOGE oUT Mode Output,
This output indicates whather the chip is operating in Pulse or Tone mode.
Pulsa/Tone modes correspond to the OFF/ON stales {N-channel open drain),
Mode state is controlisd by the Oparation Select, MODE SELECT, and key

inputs,

7 8 MODE SELECT Mode Select Input.,

This input allows the selsction of Pulse mode or DTMF made.
MODE SELECT = VbD: pulse moda operation

MODE SELECT = vgg: tone made operation

Designation Descilption

B g Osc Osclllator inputQutput.

g 10 Osco These pins connect an external 3.58 MHz crystal to thea UMS1210/UM91230,
Oscillation starts when the chip encounters the Off-Hook condition and |s
sustained until all Pulse or OTMF signals are complatad.

0sco
0 3.58MHz Crystal
0SCi

10 1 Yop Power,
1t 12 Vsg These pins are the positive and negative power supply fnputs.
This device is designed 1o operate at 2.0V to 5.5V.

13 KEY TONE Key-in Tone Quiput.

The key-in tone signal is provided for alt key entrias in the Pulse mode, except
for lhekey. No KEY TONE signal is generated sin the DTMF mode, Fgr: 1.8
KHz, Tiy: 23 ms, tN-channel apen drain).

14 OPERATION Operation Select Input .
SELECT The operating mode can be switchad from Pulse to OTMF by this Input, whether
the entry is made by the key or by the MODE SELECT input. {Sea Table 8.1}

Tabie 841

Operation MODE initlal Switching
Selact SELECT | Mode Entry Moda

Voo VbD Pulse key-in MODE SELECT

definas only
Vss Tone NiA inftial mode
after going
Off Hook and
is latched at

first key entry,

Vgg VoD Pulse | MODE SELECT key Is
Input = Vgg disabled under

Vss Tone NIA this condition,

Notes

12 15 TONE DTMF Signal [Output)

When a valid keyprasg is datected In DTMF mode, appropriate low group and high
group frequencies are gonerated which hybridize the Dual Tane output. Tone out
is in the Off state in pulse made.

2-8
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Pin Description {Continued) T 5~ 0‘7 'O“l
Fin Designation Description
91210|91230 9 ’
13 18 XMUTE Xmute {Qutput)
N-channal open drain.
HK XMUTE OUTPUT
Voo OFF
Vgs Normally Qff
On during Pulse and
DTMF dialing.
17 | MUTE Muta {Output} % .
N-channel opan drain, %
14 MUTE QUTPUT 3
Voo OFF -
Vgs Normatly Off In DTMF mode.
On during Pulse dialing.
14 18 DP Dial Pulsa (Output)
This output wili normally be OFF during Break and ON during make at Off-Hook
{HK = Vss). The output will be ON at On-Hook. {N-channel open drain).

Operatlon Procadures

Symbol definitions used as a pause key In pulse mods. A pause can
Dp: Pulse digit, 1,2,3,4,6,6,7,8,9,0. be cancelied with the [F] [T] or [R] keys during
Dr: Tone digit, 1.2,3,4,6,6,7,8,9,0,* ¥, pause time when radialing.

ZiZiZi: Conversation.

0-01: Of-hook. 4. Redialing

0-0L: On-haok. a. 0-01, Dp......Dp, 0-01, 0-01, [R]
7 Input leval from jow to high b. 0-01, Dt...... Dt, 00}, 0-01, jE

: Input feval fram high 10 low.

) Note: The {R] key is disablad while Pulse or DTMF
Recommended Digling, Redialing, Mixed Dizling operations signels are being transmitted. When more than 32 digits have
been dialed as & single number, redialing will be fnhibited,
1. Normal Dialing in Pulse Made The [¥] key can be used as an [RIkey in Pulse mods.
0-01, Dp...... Dp, Zi2izZi, 0-04.

B. Inhibiting Redial
2. Notmal Dialing in Tone Mode a. 0-01, Dp......Dp, [R] [A]
a. 0-0I, Dt...... Dt, Zizizi, 0-01, b. 0-01, Dt...... Dt, [E E
b. 001, T, Dt...... Dy, Zi2izi, 0-0}. {UM91230C/D only)

Note: Lift tha racaiver. Dial a number in Pulse moda. Prass

3. Manuel Dialing with Automatig Access Pausg the ‘E key twica.
a. 0-_01. Dp, P, Dp...... Dp, Zizizi, 0-0) or
b. 0-01, Dt, P, Dt......01, 4ZiZi, 0-01. ; 8. PulsefTona Switchable Oparations
a. Mode switching by MDDE SELECT input: {For
Note: Each [P] key-in provides 3.6 seconds of pause UM81230C/D, OPERATION SELECT = Vss.)
time, {Plkay entry is ignored if it is the first digit 0-04, Dp......Dp, P, MODE SELECT,L, Dt...... DOt
after going Off Hook. The [] key can also be I Pulse moda Tone Modsi
2-9
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Note: If the [P} key is nat pressed as ane of the series
of digits before or after the mode is switched, the
following condition will resuft:

{1} If a Tone digit is pressed after the Pulse digits
have finished going out, the DTMF mode wiil
be implemented after the last Pulse signal has
been transmitted in this mode. Tane digits will
be transmitted from the Tone Cut pin asa DTMF
signal when the corresponding keys ara
deprassaed.

{2} If Tone digits are keyad in while the Pulse signal
Is still baing sent out, the DTMF mode -will
take over but will ba put on hold until the last
Pulse signal has gone cut, MODE QUT will flash
to indicate that you are now in the hold stale
{for UM81230CID only). Tone digits will bo
stored in Redial memory as DTMF data, but will
not be transmittad from TONE OUT. When the

data is raady for transmission from Redial 7.

Memory, the {for UM91230CID only},
[R] or [F] keys can be pressed to resst the
Hold state and the DTMF data will be serially
transmittad.

b. Mode Switching by [T] key: (OPERATION SELECT =
Vpp for UM31230C/D only)
0-0l, Dp,...... Dp, P, T, Dt...... Dt
—Pulse mode —-Tone mods]

Note: It the[Plkey is not pressed serially bofore or after
the [T]key, the following conditions will result:
{1} I & Tone digit is pressed after the digits in

unctional Description
N-Channel Open Diain Qutput:

BF, MUTE, XMUTE, MODE OUT, KEY TONE

T-15-6N-67

the Puise mode have finished going out, the
DTMF mode will bacome operational after
transmission of the last Pulse signal. In this
moda, the Tone digits are transmitted from TONE
OUT as DTMF signals when the corresponding
keys are depressad.
{2} It 8 Tone digit is pressed whils the Pulse
signals are siill going out, the DTMF mode will
become operational but wilt remain in the Pause
state after the last Pulse signal has been iransmit-
ted. MODE OUT will flash 1o indicato that you
are in the Pause state and the remaining Tone
digits will be stored in redial mamory as DTMF
data but will not be transmitted from Tone Out,
When the chip is ready to transmit the DTMF
data In Redial Memory, the [T] [R] of [P]keys
can be depressed o raset the Pause state and
the DTMF daie will be serially transmitted.

Redial with the Pause State Cancellad

o-ot, [R] [F] or

Note: (1} Pause time can be cancelled by pressing the
(P11 [R] or keys during pause time when
redialing. Any cther pause in the series fs also
cancelled.
{2} If a pause was not stored before or after the
made was switchad, the chip will go into the Pause
stata when the DTMF mode is activated. MODE
OUT will flash to indicate that you are in the Pause
state. DTMF deta will ho stored in the Redial
Memory and not transmitted from Tone Out. After
[R] [P]or [T] are depressed to reset the Pauso
state, DTMF data will be serially trapsmitted.

Pull-high resistor

& outputs

2-10
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2, DTMF Generation P‘
The DTMF signal is produced from the Tore Frequency reference vollage structure {Figure 2). The Total Harmonic
Ganerator circuit with an NPN transistor-smitter-follower Distortion {THD) of the DTMF output is 5% maximum, THD
output bulfer {Figure 1, below). The digitally synthesized veisus Oparating Voltage and DTMF output amplitude
sne wave is well designed, with an eight-lavel, versus Oparating Voltage is shown in Figure 3 and Figure

18-segment, fixed amplitude. It provides {Vpp-1.8V) a 4.

JOHNSON COUNTER

v

1
1
1
l
i
: :
] 3
BUFFER ) 5
- £
t [T
HUn . :
Veer A et . e
1
f{efg¢sd i
BUFFER : TONE QUTPUT

i T . T e m A e E R . ———— -t

{1} R1 Single Tone {2) C1 Single Tone 13} OTMF

Figure 2: Wavelorms
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THD {Total Harmonic Distortion} @ 500Hz - 3400Hz

dBm

—204

N

- 40 4

-50 4

{f— T T T
1 2 3 4 5 8 v
. Qparation Voltage

DTMF Signal THD VS. Operaling Voltage

UM91210/30
T-15-0"-0N
Ampiitude (RT) |
1D}
10
0.9
0.8
0.7
051. l’_——/‘]
0.b .
0.4
4
L -+ + .
1 2 3 4 b 6V
Operating Voltage
DTMF Qutput Ampliude V8. Operaling Voltage

Figure 3

i 8ingle Tone Operation in DTMF Mode {Tast Moda)
.Tha [+ ]end [#]keys are used to trigger the chip into test
modse by depressing them sfmultaneously during Off-Hook .

Narmal mode

Rl 1] 2 |3

R 4 5 6

Ri 7 8 9

R.‘ " 0 #

Cy C; Cy

teriai Copyrighred By Its Respective Manufaorurer

Figure 4

Tre single tone keyboard assignments are shown in the

fallowing table in contrast with normal mode.

Singla tone mode

Ry | Rt | C3 | G5

A [ Ct [ G | R

Ry j Fa | G | G
R,‘ Cl F‘,‘ C3
Cl C'z C3

2-12
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Timing Diagrams

1. PULSE MODE TIMING DIAGRAM
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KEY TONE '—M
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2. TONE MODE TIMING OIAGRAM .

—
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KEY INPUT—]
| I
KEY TONE— ——JIM

S oy

XMUTE —
T
] .
e T
1
DTMF O/P—
e e e b
— Tmeo TTioP TmrD TMmoT
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3. NORMAL PULSE to TONE MIXED DIALING VIA MODE SELECT SLIDE SWITCH {OPERATION SELECT = vgg for

UMS1230CIDj

HK“F

- 150907

KEY INPUT —

MODE QUT

MODE SELECT SELECT

222

0SC

- —_——

—

|

il
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fl
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4. NORMAL PULSE to TONE MIXED DIALING VJA.KEY {OPERATION SELECT = Vpp THIS OPERATION for

UM91230C/D ONLY }
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KEY INPUT—

MODE OUT—

2 2 T 2
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]
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b Tap

I

2-14

terial Copyrighred By “ts kespecrive Kanufacturer

]

AHTEAEECHE



s

ORN MICROELECTRONICS dH4E P E 9278783 UUDILE?H L

@UMD : UM91210/30
T-15-07-07

Application Circuits
1. UM391230CID

1) Switching mode by key (MODE SELECT, OPERATION SELECT = Vpp}

R
T
HK 5w, INS401 2 2 2N5201
SPEECH
a im0 2% ’ 100K NETWORK
L i Mute the
4 hzo BIFf o _PECEIVER
3 50V --
120 3 15¢ SV 14 1
zok 1% [ ok ® -
X ¥ -
D39V iN1aa T F  HRSwW, 14148 S8
AR 1t 3 g
W T— 25551 g3
- I 70 T 3
X -\ MODE = 2IPFFIOY [=«}
: s < = L
£ 5 jieo [Whils |s 2wsp = 18 = = 8.
3 z @DJ oPS Vpp WE WE T WTE x
L B 1K s gall Nhafafs
< 2N5401 TONE OUT - 2
y E ol Jalslelr] ¥
3 B.IK UM91230C/D a2 =
t2x ¥ 200 e , fa——r|afofr| 1F
MODE OUT A B
= I Ay “|lOof#im
h ¥SE MB OSCO  O5CI €4 Gy €3 Gy
OPS: OPEAATION SELECT 2 js 10 worRn '“ I‘L_J l
WS: WMODE SELECT []
MODE LEO: ON [N DTMF MOOE =
OFF IN PULSE MOOE XTAL:ASIOEMHL

2} Switching mode by MODE SELEGT (OPERATION SELECT = Vgg}

y .
A 150 K 100K
J & " NETWORK
141 2 S.8K
2 0 -
12m§ fav ING40) £ 2 v $a00k -
1 wul MUTE THE 1
= RECEIVER =
GD‘J 1eara ¥ 220K
20 33v MODE LED T
L 1% =
e~ Y 2NSS51 I v NGS5 1
l!KJ: Pk A "_51
N [{1] e
2 IlmF 470K L
1 7 " 5 o 5 8 e
MOGE OuT TONE OUT Vpp i E;"-Mursa“
PULSE b1 T LI N P P
MODE SELECT z 4
g ny ulsis]e
TONE UmMs1230c/D |
" mpP-—{11als|r
NODE LEQ: ON 1% OTMF MOBE = QPERATION SELECT Asf—Te o f2ln
#
DFF IN PULSE MODE Vss  M/ME  0scl asco  c4 [ox ] c2 (4]
12 }s 9 1o {2z v T is
1 Lam—J
s XTAL:3.57950HZ
¢
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T
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Test Circuits

{A)

{c1

erla.

i nis]

Yob

MOD
KEYBOARD 1P DAS LB Vog

Yoo

R A R P
or L C O o

]
R

8}
Yoo
op
KEYBOARD P pu—
e o MODE V55 HE Vaxb
=
seectaum azen <L~
(D}
osthioscose =< f -~
Voo
Voo

Vss FK M@ DRs MaOE

mni
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=

* OSCILLOSCOPE: TEKTRONIX 468
* SPECTRUM ANALYZER: HP 35864
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National Semiconductor

LM555
Timer

General Description

The LM555 is a highty stable device for generating accurate
time delays or osciliation. Additional terminals are provided
for triggering or resetting if desired. In the time delay mode of
operation, the time is precisely controlled by one external re-
sistor and capacitar. For astable operation as an osciflator,
the free running frequency and duty cycle are accurately
controlled with two external resistors and one capacitor. The
circuit may be triggered and reset on falling waveforms, and
the output circuit can source or sink up to 200mA or drive
TTL circuits.

February 2000

Features

® Direct replacement for SES55/NE555

® Timing from microseconds thraugh hours

m Operates in both astabie and monostable modes
® Adjustable duty cycle

® Quiput can source or sink 200 mA

a Output and supply TTL compatible

m Temperature stability better than 0.005% per 'C
m Normally on and normally off output

® Available in 8-pin MSOP package

Applications
Precision timing

Pulse generation
Sequential timing

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

Schematic Diagram

&
Vee O= > L & . >
R2
1%
R
022 ‘
a5 06 un/‘ B2k
< h3 ‘b—d
A az2r
' A
niz
6
THRESHOLD m oz\' a8
0z o - o b
CONTROL 127 Yot o
VDLTAGE L
1 <8 017
GN) O—————— T 10k oI5 [l
! o8 o
H
TRIGGER O o ot ha
Vee!
it}
RS
’ on2 03 5k
RESET [i¥1
BisC " 7 . 2 & & L L
ISCHARGE Orrms
it |
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LM555

Connection Diagram

Duat-In-Line, Small Qutline

and Molded Mini Small Outline Packages

1
GND —-
1

2
TRIGGER e

a4
RESET =i

Ordering Information

()

Top View

o+
7
e BISCHARGE

6
po— THRESHOLD

CONTROL
VOLTAGE

DSe07851-3

Package Part Number Package Marking Media Transport NSC Drawing
8-Pin SOIC LM555CM LM555CM Rails MOBA
LM555CMX LM555CM 2.5k Units Tape and Reel
8-Pin MSOP LM555CMM Z55 1k Units Tape and Resl
MUADBA
LMS555CMMX Z55 3.5k Units Tape and Reel
8-Pin MDIP LM355CN LM555CN Rails NO8E

www.national.com




Absolute Maximum Ratings ot 2)

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

Supply Voltage

Power Dissipation {(Note 3)
LM555CM, LM555CN
LM555CMM

QOperating Temperature Ranges

LM555C
Storage Temperature Range

+18Y

1180 mw
613 mW

0°C to +70°C
-65°C to +150°C

Electrical Characteristics (notes 1, 2)
{Ta = 25°C, Ve = +5V to +15V, uniess othewise specified}

Soldering Information
Dual-In-Line Package
Soldering {10 Seconds)
Small Outline Packages
(SOIC and MSOP)
Vapor Phase {60 Seconds)
Infrared (15 Seconds)

260°C

215C
220°C

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

surface mount devices.

Parameter Conditions Limits Units
LM555C
Min Typ Max
Supply Voltage 4.5 16 Y
Supply Current Veg =5V, R = o 3 6
Ve = 15V, R = = 10 15 mA
{Low State) {Note 4)
Timing Error, Monostable
initial Accuracy 1 %
Drift with Temperature Ra = 1k to 100k, 50 ppm/ C
C = 0.1pF, (Nate 5)
Accuracy over Temperatuse 1.5 %
Drift with Supply 0.1 Sl
Timing Error, Astable
Initiat Accuracy 2.25 %
Drift with Temperature Ra R = 1k to 100kL2, 150 ppm/ C
C = 0.1uF, (Note 5)
Accuracy over Temperature 3.0 Y
Drift with Supply 0.30 %l
Threshold Voltage 0.667 X Ve
Trigger Voltage Vee = 13V 5 v
Voo = 5V 1.67 Y
Trigger Current 0.5 0.9 MA
Reset Voltage 0.4 0.5 1 v
Reset Current 0.1 0.4 mA
Threshold Current (Note 6) 0.1 0.25 HA
Contral Veltage Level Viee = 15V 9 10 11 Vv
Ve = 5Y 26 3.33 4
Pin 7 Leakage Cutput High 1 100 nA
Pin 7 Sat (Note 7}
Output Low Ve = 15V, 1 = 15mA 180 mV
Qutput Low Ve = 4.5V, 1; = 4.5mA 80 200 my

SSSWT
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LM555

Electrical Characteristics otes 1. 2} (Continued)

(To =25 C, V. = +5V {o +15V, uniess othewise specified}

Parameter Conditions Limits Units
LM555C
Min Typ Max
Output Voitage Drop (Low} Vee = 15V
lgiac = 10mMA 0.1 G.25 vV
lgk = SOMA 0.4 0.75 \
bk = 100mA 2 2.5 v
o = 200mA 25 v
Ve = 5V
lgini = BmMA vV
g = 5MA 0.25 0.35 3%
Output Voltage Drop (High) lsource = 200mMA, V.c = 15V 125 %
lsource = 100mA, Ve = 15V 12.75 13.3 v
Vee = 5V 275 33 v
Rise Time of QOutput 100 ns
Fall Time of Output 100 ns

Note 1: All voitages are measured with respect o the ground pin. unless otherwise specified.

Note 2: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is func-
tional, but do not quarantes specific performance limits. Etectrical Characterislics state DC and AC electrical specifications under particular test eonditions which guar-
antee speaific performance limits. This assumes that the device is within the Cperaling Ratings. Speciications are not guaranteed for parameters where no limit is
given, however. the lypical value is a good indication of device performance

Note 3: For operating at elevated temperatures the device must be deraled above 25'C based on a +150"C maximum junction temperature and a thermal resistance
ot 106°C/W (DiP), 170°C/W (80-8}, and 204" C/W (MSOP) junction to ambrent,

Note 4: Supply current when output high typically 1 mAiess al Vo = 5V

Note & Tested at Vo, = 5V and Vg = 15V

Note 6: This will detesmine the maximum value of Ry + Rg for 15V operation. The maximum total {Ra + Ry} is 20M(}

Note 7: No protection against excessive pin 7 current is necessary providing the package dissipation rating will not be exceeded
Note 8: Refer to RETS555X drawing of military LM555H and LM555) versions for specifications.

i
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Typical Performance Characteristics

Minimuim Puise Width
Required for Triggering

1.2
1.1
1.0
0.9
08
0.7
06
0.5
04
0.3
0.2
0.1

MINIMUM PULSE WIDTH {us)

High Output Voltage vs.
Output Source Current

Vee — Vaur (V)
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e A
D l | lr | f ,
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: | |
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Low Output Voltage vs.

Output Sink
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Supply Current vs.

Supply Voltage

SUPPLY CURRENT (mA)

12

]

Low Output Voltage vs.
Output Sink Current

Vour (V)
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1.0

0.1

Low Output Voltage vs.
Output Sink Current
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LM555

Typical Performance Characteristics (continued

Output Propagation Deta

¥ Vs.

Voltage Level of Trigger Pulse

1200 T
T=+25C ! i :
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Discharge Transistor {Pin 7}

Voltage vs. Sink Current
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Output Propagation Delay vs.
Voltage Level of Trigger Pulse
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Applications Information
MONOSTABLE OPERATION

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

+5¥ TO +15Y

¥
lf RESET «
| T a
4 []
TRIGGER DISCHARGE
NORMALLY § - O—]2 7
“ON" LOAD -
THRESHOLD
I LMS55 5%&
} CONTROL
OUTPUT VOLTAGE
S T1 7
NORMALLY € !
“OFF" LOAD L
8.01.F
| F—

DS007851-5

FIGURE 1. Monostabie

The voltage across the capacitor then increases exponen-
tially for a period of t = 1.1 R, C, at the end of which time the
voltage equals 2/3 V... The comparator then resets the
flip-lop which in turn discharges the capacitor and drives the
output 1o its low state. Figure 2 shows the waveforms gener-
ated in this mode of operation. Since the charge and the
threshold level of the comparator are both directly propor-
tional to supply voltage, the timing internal is independent of
supply.

)
|

A A ! /I
AR

-

I
DS007851-6

Vee = BV Top Trace: input 5W/Div.

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

Ra = 9.1kQ Bottom Trace: Capacitor Valtage 2ViDiv

C = 0.01pF

FIGURE 2. Monostable Waveforms

During the timing cycle when the output is high, the further
application of a trigger pulse wili not effect the circuit so long
as the trigger input is returned high at least 1Cus before the
end of the timing interval. However the circuit can be reset
during this time by the application of a negative pulse to the
reset terminal (pin 4}. The output will then remain in the low
state until a trigger pulse is again applied.

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

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

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

100

3

o

€ = CAPACITANCE {iF)

001+

r_ PR
0.001 / L |

10us1t0us1ms 10ms 10 ms 1s 10s 100s

14 - TIME DELAY
05007851-7

FIGURE 3. Time Delay

ASTABLE OPERATION

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

T “¥ee

I

|

!

!

|

1 [

g L,
|

!

|

|

~

LM555 b

1 [
L]

DS0O7ES1.8

Y

FIGURE 4. Astable

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

www.national.com
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LM555

Applications Information (continued)

Figure 5 shows the waveforms generated in this mode of

operation.
T rY T T T
: |
—H—H;t HH
Lo L *’/’\ /é
7/‘ : \ /] ]
| A, A d
Tt
DS007851-9
Vee =8V Top Trace: Output 5V/Div.
TIME = 20us/DIV. Bottom Trace: Capacitor Voltage 1V/Div.
Ry = 3.9462
Rp = 3k
C = 001pF

FIGURE 5. Astable Waveforms

The charge time {output high} is given by:
t, = 0683 (R, + Rg) C
And the discharge time {output low) by:
1, =0693 (Rg) C
Thus the total pericd is:
T=1t;+1,=0693 (Ry +2Rg) C
The frequency of oscillation is:

1 1.44

f=— —
T (Ra t+t2RE)C

Figure 6 may be used for quick determination of these RC
values.

The duty cycle is:

___Rs
Ra + 2Rg
100 \ \ \ | T
"IN\
w 1 ™,
z z 7
A
'é’ 0.1
3 :
o ooy |-
{Ra+ZRp)
0.007 i

21 1 10 100 1k 0k 190k
F— FREE-RUNNING FREQUENCY IHz)
DS007B51-10

FIGURE 6. Free Running Frequency

FREQUENCY DIVIDER

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

s

TPRTVITRPVIN N W
i

RSae [Ty pa.

e

S —

+p4d et

DS007851-11

Vee = 8V Top Trace: input 4V/Diy,

TIME = 20ps/DIV.  Middle Trace: Output 2v/Div

Rp = 8.1kQ2 Bottom Trace: Capacitor 2v/Div
C = 001,F

FIGURE 7. Frequency Divider

PULSE WIDTH MODULATOR

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

examples.
l T Ve
A
4 8 N
DISCHARGE
TRIGGER O—42 7
MBS s THRESHOLD
MOCULATION
INPUT
QUTPUT O—=q 1 5 pb— -—a—c
. —_—
- DS0O7851-12
FIGURE 8. Pulse Width Modulator
] ¥ T
P ~N
+ PN
3 _j I ™ + -
[ 14 K N
- — S - o
. ik
. Il
' +
i
DS007851-13
Vee = BV Top Trace: Modulation 1W/Div
TIME = 0.2 ms/DIV.  Bottom Trace: Qutput Voltage 2v/Div.
Rp = 9.1k}
C = 001yF

FIGURE 9. Pulse Width Modulator
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Applications Information (continued)

PULSE POSITION MODULATOR

This application uses the tmer connected for astable opera-
tion, as in Figure 10, with a modulating signal again applied
to the control voltage terminal. The puise position varies with
the modulating signal, since the threshold voltage and hence
the time delay is varied. Figure 17 shows the waveforms
generated for a triangle wave modulation signal.

Vg

LMESE g

MODULATION

1 ‘
D5007851-14

FIGURE 10. Pulse Position Modulator

DUTPUT O—md

I
w
L)

el SRS PUR
T
o |
- 1 i - R
C AR ARasnne
DS007851-15

Veg = 5V Top Trace: Modulation Input 1V/Div.

TIME = 0.1 ms/Div Bottom Trace: Output 2V/Div.

Ra = 3.9kD2

Rg = 3k

C =001pF

FIGURE 11. Pulse Position Modulator

LINEAR RAMP

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

v
1
3 8
TRIGGERO— 2 7
IN4Z56
DR EQUIV
LM555 b
2 R2
QUTPUT O—mund 3 5 ¢ S
L
[ 0FF
DSO0TRES1-16

FIGURE 12.

Figtire 13 shows waveforms generated by the linear ramp.
The time interval is given by:

 2/3VeoRe (Ry + Ra)C
Ry Voo - Vae (Ry + Rp)
Vge = 0.6V
Vae = 0.6V

DSa07651-17

Voo = 5V Top Trace: Input 3v/Div

TIME = 20ps/DIV.  Middte Trace: Quiput 5V/Div.

Ry = 47k} Botiom Trace: Capacitor Voltage 1ViDiv.
Ry = 100k

Rp = 27 kQ

C=001pF

FIGURE 13. Linear Ramp
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Applications Information (continueq)

50% DUTY CYCLE OSCILLATOR

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

Re — 2HA]

[(RA Re)/(Ra + HB)] Cén [2RB " Ra

Thus the frequency of oscillation is

1
ty + 1

T *Yee

Ra
51k
B
4 8 22k
2 7
LMSSS 6
OUTPUT O— 3 5 Ll
: —— 0.014F
0.00,F

DS0O07851-18

FIGURE 14. 50% Duty Cycle Oscillator

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

ADDITIONAL INFORMATION

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

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

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

Pin 7 current switches within 30ns of the output {pin 3} volt-
age.
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Physical Dimensions inches {millimeters) uniess otherwise noted

0.189 . 0.197

i {4 B00—5.008)
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L —
0.228 0244
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| | 0810 gy
e 10 258)
I
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LM555 Timer

PhYSical Dimensions nches {millimeters) unless clherwise noted (Continued)
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LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life

systems which, {a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions for use provided in the
labeting, can be reasonably expected to result in a

support device or system whose failure to pertorm
can be reasonably expected to cause the failure of
the life support device or system, or to affect its
safety or effectiveness.

significant injury to the user.

Mational Semiconductor
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LM567/LM567C
Tone Decoder

General Description

Features

capability

® Bandwidth adjustable from 0 1o 14%

The LM567 and LMS67C are general purpose tone decoders
designed 1o provide a saturated transistor switch to ground
when an input signal is present within the passband. The cir-
cuit consists of an | and Q detector driven by a voltage con-
trofled oscillator which determines the center frequency of
the decoder. External components are used to indepen-
denily set center frequency, bandwidth and output delay.

B 20 to 1 frequency range with an external resistor
® Legic compatibie output with 100 mA current sinking

National Semiconductor

Applications

May 1999

High rejection of out of band signals and noise
Immunity to false signals

Highly stable center frequency

Center frequency adjustable from 0.01 Hz to 500 kHz

Touch tene decading

Precision oscillator

Frequency maonitoring and control
Wide band FSK demcdulation
Ultrasenic controls

Carrier current remote contrals
Communications paging deceders

QuUTPUT

Connection Diagrams

Metal Can Package

OUTPUT
FILTER 0 GO

Lage TIMING

FILTER CARACITOR
TIMING
INPUT o AESISTOR
v
OS00G5/5-1
Top View

Order Number LM567H or LM567CH
See NS Package Number HOBC

Duai-in-Line and Small Outline Packages

. B
DFI\IIT'T,?; b 0uTRUT
OHILLTOK
toop ? !
FILTER o
vee
1 O Wy LS aing
AETECFOA CAPACITOR
4 5 TIMING
.
v — T RESISTOR
DS06975-2

Top View
Order Number LM567CM
See NS Package Number MOSA
Order Number LM567CN
See NS Package Number NDSE

© 1999 National Semiconguctor Corporation

DS006975
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Absolute Maximum Ratings {Note 1) Operating Temperalure Range

If Military/Aerospace specified devices are required, LMS67H -55°Cto +125°C
please contact the National Semiconductor Sales Office! LMS67CH, LMS67CM, LMSE7CN O C1io+70°C
Distributors for availability and specifications. Soldering information

Supply Voitage Pin 9V Duak-In-Line Package

Power Dissipation (Note 2} 1100 mw Soldering (10 sec.) 260°C
A 15y Smail Qutline Package

v, 10V Vapor Phase (60 sec.) 215'C
A v, + 0.5V Infrared (15 sec.) 220C
Storage Temperature Range —65 C to +150°C Seae AN-450 "Surface Mounting Methods and Their Effect

an Product Reliabifity” for other methods of soldering
surface mount devices.

Electrical Characteristics
AC Test Circuil, T, = 25'C, V* = 5V

" LM567 LM567C/LM567CM i
Parameters Conditions - - Units
Min Typ Max | Min Typ Max
Power Supply Vollage Range 4.75 50 9.0 | 475 50 9.0 v
Power Supply Current Quiescent R, = 20k &} 8 7 10 mA
Power Supply Current Activated R, = 20% 1 13 12 15 mA
Input Resistance 18 20 15 20 k2
Smallest Detectable Input Voltage I, =100 mA f =1, 20 25 20 25 | mvrms
targest No Cutput Input Voltage Ic =100 mA, § = f, 10 15 10 15 mVrms
Largest Simultaneous Cutband Signal to
Inband Signal Ratio 8 6 a8
Minimum Input Signal to Wideband Noise | B, = 140 kHz - % a8
Ratio
Largesl Detection Bandwidth 12 14 16 10 14 18 % of 1,
Largest Detection Bandwidth Skew 1 2 2 3 % of f,
i?g?ii?f;t: Bandwidth Variation £0.1 201 wWrc
L;rgest Detection Bandwidth Variation 4. 75-6.75v +1 +2 +1 +5 v
with Supply Voltage
Highest Center Frequency 100 500 100 500 kHz
Center Frequency Stabiiity {4.75~5.75V) 0<T, =70 35 + 60 560 .
=55 < T, < +125 35 + a5 =+ ppm-f:C
140 140 ppm/C
Center Freguency Shift with Supply 4.75V-6.75V 0.5 10 0.4 20 %ofV
Vollage 4.75V--9V 20 2.0 %N
Fastest ON-OFF Cycling Rate f,/20 f/20
Output Leakage Current w= 15V 0.01 25 0.01 25 pA
Output Saturation Voltage e =26mV, ;= 30 mA 0.2 6.4 0.2 0.4 v
e =25 mV, I3 = 100 mA 0.6 1.0 0.6 1.0
Output Fail Time 30 30 ns
Output Rise Time 150 150 ns

Nete 1: Absolute Maxsmum Ralings indicate kmits beyond which darnage 19 the device may oceur. Operating Ratings indicale condivons for which the device rs luno-
fnal bul do not guarantee specific performance limits. Electncal Characienstcs state DC and AC slectrical specifications under particular test conuions which guar-
antee speafic performance limits. This assumes that the device s withia the Operating Ratings Specificalions are not guaranteed for parameters where no limit 1s
given. however the lypicaf value is a good ndication of device pedormance

Note 2: The maximum junction lemperalure of the LMSET ana LMS67C s 150 C For operahing ol elevated lemperatures, devices in the 10-5 package mus! be de
rated Lased or a thermal resistance of 150°CAY, munchon 1o amtient or 45 GV, wnchon to case For the DIP the device must he derated based nn a thermai resis-
tance ol 110 CAV, unction ta ambent. For the Small Quiling package, the dewvice must be derated based on a thermal resistance of 160" CAY, junchon o ambienl.

Note 3 Refer tn RETSSE7X drawing for specifications of millary LMS67H version

waw national com 2



Schematic Diagram
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Typical Performance Characteristics

Typical Frequency Drift

Typical Bandwidth Variation

Typical Frequency Drift
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Typical Frequency Drift
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Typical Performance Characteristics (continved)

Bandwidth vs Input Signal
Amplitude
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Typical Supply Current vs
Supply Voltage
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Typical Applications

Touch-Tone Decoder

a3
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05 ub LMSEY
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Component values {typ)
R1 681to 15k

R2 4.7k

R3 20k

C1 0.10 mid

G2 1.0 mfd 8V

C3 2.2 mfd 6V

C4 250 mfgd 6V

www national.com




Typical Applications continued)

Oscillator with Quadrature QOutput Oscillator with Double Frequency Output
+ +
Ry By
B LMs67 ' U—L (M3E7 ¢ -n-n-n-r 2o
— 2 [ 5 '—-— %0 ] 5 3

At A > rooon

T T

DSOS/ 56 DEORE75-7
Connect Pin 3 to 2.8V to Invert Output

Precision Oscillator Drive 100 mA Loads

+

veo
TERMINAL
{+ 8%}
“TT"
- - 050063/5-8
AC Test Circuit Applications Information
The center frequency of the fone decoder is equal to the free
5V running frequency of the VCO. This is given by

|

=
. ° LT R G
A, — R1 cr
- 24K 0033 The bandwidth of the filter may be found from the approxi-
mation
3 T 06 s| T~ v
BW = 1070 ./ — in % of f
faCs v
Where:
MI Msi _mi W, = Input V(?Itage {volts rms), V, € 200 mV

C, = Capacitance at Pin 2 (pF}

||H
I]H
o—)
N

Cs g, SIGNAL 5V

DSKBITE. 9
1, = 100 kHz + 5V
“Note: Adst for f, = 100 kHz
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Physica! Dimensions inches {milimeters) unless atherwise noted
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LM567/LM567C Tone Decoder

PhYSI-Cﬂi Dimensions inches (milimeters) unless otherwise noted (Continued)
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Molded Dual-in-Line Package (N}
Order Number LM567CN
NS Package Number NOBE

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL CF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component is any component of a life

systems which, (a) are intended for surgical imptant
into the body, or {b) support or sustain life, and
whaose failure to perform when properly used in
accordance with instructions for use provided in the

support device or system whose failure to perform
can be reasonably expected o cause the failure of
the life support device or system, or to affect its
safety or effectiveness.

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

Natianal Semiconductor Naticnal Semiconductor National Semiconductar Nationai Semiconductor
Corporation
Americas Fax. +40 (D} 1 80-530 85 86

Evrope Asia Patiflc Customer Japan Led.
Response Group Tel: 81-3-5639-7560
Tei: 1-800-272.9959 Email edrope support@nsc.com Tel: 65-2544466 Fax: 81-3-5633-7507
Fax- 1-800-737-7018 Deutsch Tel. +49 (0) 1 80-530 85 85 Fax. 65 2504466
Emait: support@nsc.com Enghsh  Tel +49 () 1 B0-532 78 32
Frangems Tel' +49 {0) 1 80-532 93 58

Email: sea suppor@nsc.com
www national.com Ibhano  Tel +49{0) 1 80-534 16 8O

National does not assume any respansibity for use of any circuiry deseribed. no circut patent ficenses are Implied and Mational reservas the nght a1 any time withgut nowce ta change sait cucuitry and specifications
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