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SIGNETICS TIMER = 555

ELECTRICAL CHARACTERISTICS Tp = 25°C, Vi = +5V to +15 unless otherwise specified

PARAMETER TEST CONDITIONS 3K 556 Ao unITs
MIN TYP MAX MIN TYP MAX
LINEAR INTEGRATED CIRCUITS i St i B i :
Supply Curreny Vg =5V R == 3 5 3 6 mA
Vee = 15V R = o9 10 12 10 15 mA
Low Stata, Naote 1
DESCRIPTICN PIN CONFIGURATIONS [Top View) Timing Errar Rp, = 1KST to 100K
The NEJSE 555 monolithie timing zircuir is a highly suble Initial Accuracy C=01uF MNow?2 05 2 1 %
controller capable of producing accurate time delays, or TPACKAGE Drify with Temperaiure see Fg. la Vg = 15V 30 100 50 opmlC
ascillation. Adcitional terminals are prov ded for triggering Driht with Supply Volage 005 | 02 0.1 %IValt
or resetting if desired. In the time delay mode of cperation, Threshold Vollage 213 213 x:cc
the time is précisely controlléd by one xterndl Fesistar and Triggerivioties o il 48 3 o2 2
’ - LN 1. Grouna Contrel Yoltage | Veo = 5V 1.45 1.67 19 167 v
cdpaciter, For a stable opération a5 an stcillator. tha fras 2 el . Thratheld Trigger Current 0s 05 HA
running frequency and the duty cycle are both accurately 3. Outpur . Digchurge Reser Voltage 04 7 1.0 04 0.7 10 v
controlled with twe external sesistors and ome capacitor. Lol . Vee Reset Current 0.1 o1 ma
The cireuit may be triggered and reset on “alling waveforms, Threshold Current Note 3 0.1 25 .1 -25 HA
and the putput structure can source o sink up 1o 200mA Contral Voltage Level Vgg = 15V 96 10 10.4 9.0 10 " v
ar drive TTL circuite. OADEA FART HOS SESGIT/NESSET veg= 5V 28 333 |38 | 26| 333 4 v
{t W, =15V
FEATURES V PACKAGE A e a1 | o o1 | s | v
= TIMING THROUGH NINE DECADES ISINK = 5OmA 04 05 0.4 .75 A
* OPERATES IN BOTH ASTABLE AND MONGSTABLE Gound [ * "] veo ISinK = 100mA w0 | 22 20 | 25 v
MODES ISINK = 200mA 25 25
Trigger [ 7 7] Dischan Ve =8y,
* ADJUSTABLE DUTY CYCLE woer 1] 2] ey S A o1 | o2s v
* HIGH CURRENT OUTPUT CAN SOURCE OR SINK onpu [T] 78] Thrashol ISinK = SMA 2% 3
208mA Output Voltage Drop (high)
& OUTPUT CAN DRIVE TTL e [ [£] controt voltuge ISOURCE * 200mA 126 125
» TEMPERATURE STABILITY {F 0.05% PER °C Yooy
= MORMALLY ON AND NORMALLY OFF DUTPUT OMOERPANT NOE SEABSYENERY :f:c“f‘ffv' il s | s a3 v
Vgg o BV 10 33 27| 33 v
APPLICATIONS ABSOLUTE MAXIMUM RATINGS Fise Time of Output o 10 100 nsec
PRECISION TIMING Supply Yoltage +8v Fail Time of Qutput 100 100 nsec
PULSE GENERATION Power Giissipation 300 mwW

SEQUENTIAL TIMING Operating Temperature Fange e

TIME DELAY GENERATION HEESS 0°C e +709C 1 Suppiy Currant whan output high tycally 1mA las.

PULSE WIDTHMODULATION SEG5S _BEOC to.+1259C 2. Tested ot Ve = SV and Vg - 15%

PULSE POSITION MODULATION Storage Temperature Rarge _66°C 10 +160°C 3. This will ciatorming the maximum valus of Ba+ ApFor 15V cparation, the max total A = 20 megahm.
MISSING PULSE DETECTOR Lead Temperature {Soldering, 80 seconds) +300°C

BLOCK DIAGRAM EQUIVALENT CIRCUIT (Shown for One Side Only)
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SIGNETICS TIMER = 555

TYPICAL CHARACTERISTICS TYPICAL CHARACTERISTICS (Cont'd)

MINIMUM PULSE WIDTH SUPPLY CURRENT

REQUIRED FOR TRIGGERING v3 SUPPLY VOLTAGE DELAY TIME vs DELAY TIME

SUPPLY VOLTAGE vs TEMPERATURE
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SIGNETICS TIMERS ® 555/556
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APPLICATIONS INFORMATION

MONOSTAELE OPERATION

In this mode of operation, the timer functions as a ane-
shot. Referring to Figure 1a the external capacitor is
initially held discharged by a transistor inside the timer.
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FIGURE 1a.

Upen application of a negative trigger pulse to pin 2, the
flip-1lop is set which releases the short circuit across the
external capacitor and drives the output high. The voltage
across the capacitor, now, increases exponentially with the
time constant 7 = RAC. When the voltage across the capaci-
tor equals 2/3 V. the comparator resets the flip-flop
which i rn discharges the capacitor rapidly and drives
the cutput to its low state. Figure 1b shows the actual
waveforms generated in this mode of operation.

The circuit triggers on a negative going input signal when
the level reaches 1/3 V. Once triggered, the circuit will
remain in this state until the set time is elapsed, even if it
is triggered again during this interval. The time that the
ocutput is in the high state is given by t= 1. 1 RAC and can
eatily be determined by Figure 1c. Notice that since the
charge rate, and the threshold level of the comparator are
beth directly proportional to supply voltage, the timing

= 0.1 MS/CM

INPUT — 2ViEM

OUTPUT VOLTAGE - 5V/CM

| /11 !
CAPACITOR VOLTAGE — ZV/CM
Rp = 9.1KILC = O14F, R = 1K

~

FIGURE 1b.

interval is independent of supply. Applying a negative pulse
simultanecusly to the reset terminal (pin 4) and the trigger
terminal (pin 2) during the timing cycle discharges the exter-
nal capacitor and causes the cycle to start over again. The
uming cycle will now commence on the positive edge of the
resel pulse. During the time the reset pulse is applied, the
output is driven to its low state.

When the reset function is not in use, it is recommended
that it be connected to Vo to avoid any possibility of false
triggering,
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FIGURE Te.

ASTABLE OPERATION

If the circuit is connected as shown in Figure 2a (pins 2 and
6 connected) it will trigger itself and free run as a multi-
wvibrator, The external capacitor charges through Rp and
Rp and discharges through Rg only. Thus the duty cycle
may be precisely set by the ratio of these two resistors.
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APPLICATIONS INFORMATION (Cont'd)
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FIGURE 2a.

In this mode of operation, the capacitor cnarges and dis
charges between 1/3 Vg and 2/3 Ve As in the triggered
mode, the charge and discharge times, and therefore the
frequency are independent of the supply voitage.

Figure 2b shows actual waveforms generated in this mode of
operation.

1= 05 MSICM

QUTPUT VOLTAGE SV/ICM

— |
CAPACITOR VOLTAGE 1W/CM

FIGURE 2b.

The charge ume {output high) is given by:
11 =0.693 (Ra + Rpl C
and the discharge time {output low} by:
12= 0,693 (Rl C
Thus the total period is given by:
T=1y +12= 0693 (Ra +2Rg) C
The frequency of osciilation is then:
1.44
{Ra+2Rp) C
@nd may be easily found by Figure 2¢c.
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The duty cycle is given by:
Rg
Ra+2Rg
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TRIGGER MODE

TRIGGER

“THAT'S BETTER™

“GET THAT PULSE
UP - QUICK!™

THE DEVICE TRIGGERS ON THE NEGATIVE GOING EDGE OF A LOW
GOING PULSE. THE TRIGGER PULSE MUST BE OF SHORTER DURATION
THAN THE “RC” TIME INTERVAL. IF THE TRIGGER ISHELD LOW, THE
DUTPUT WILL STAY HIGH UNTIL TRIGGER IS DRIVEN HIGH AGAIN,

:

MAXIMUM OSCILLATION

THE 555 TIMER IS CAPABLE OF OSCILLATING AT UP
TO 300 KHz. HOWEVER, FOR TEMPERATURE STAB-
ILITY THE LIMIT SHOULD BE AROUND 200 KHz.

I

RESET VOLTAGE

GUARANTEED
RESET

THE RESET ACTS AS AN INHIBIT, WHEN THE RESET (FIN 4}
1S ABOVE 1 VOLT THE DEVICE IS FREE TO FUNCTION. IF
THE AESET IS TAKEN BELOW .4 VOLTS, THE OUTPUT IS
FORCED LOW. WHEN THE RESET 1S RELEASED, THE OUT-
PUT WILL STILL REMAIN LOW UNTIL A TRIGGER PULSE

1S APPLIED,

—

INITIAL ACCURACY

B
THE IMITIAL ACCURACY 1S THE TIMING REPEATABILITY FROM
DEVICE TO DEVICE AND ALSO THE SAME DEVICE TODAY, TO-
MORROW AND 3 YEARS FROM NOW, WiTH THE SAME “RC NET
WORK AND SUPPLY VOLTAGE. TYPICALLY, THE NESSS HAS A
1% INITIAL ACCURACY,
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WHEN TRIGGERED, THE TIMER STARTS ITS TIMING CYCLE BY DRIVING
THE QUTPUT, PIN 3, HIGH. SIMULTANEOUSLY, THE TIMING CAPACITOR
STARTS CHAAGING FROM ITSSTEADY STATE LEVEL AT GROUND, WHEN
1T REACHES 2/3 Vge. AN INTERNAL COMPARATOR IS TRIPPED, CAUSING
THE CAPACITOR TO DISCHARGE TO GROUND, THIS DRIVES THE QUTPUT
LOW, ENDING THE TIMING CYCLE.

TRIGGER VOLTAGE

=
=
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N

THE TRIGGER PULSE MUST DROP BELOW 1/3 OF THE
SUPPLY VOLTAGE BEFORE THE TIMER TRIGGERS,
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TIMING DRIFT W/ SUPPLY VOLTAGE

I
THE TIMING OF THE DEVICE WILL VARY SLIGHTLY WITH CHANGE IN
SUPPLY VOLTAGE, THE TYPICAL TIMING DRIFT IS 01% FER VOLT.

TIMING DRIFT W/ TEMPERATURE

THE TIMER IN THE MONGSTABLE MODE HAS A TIMING DRIFT OF
50 PPM/'C TYPICAL. IN THE ASTABLE MODE, SINCE BOTH COMP.
ARATORS OF THE DEVIGE ARE USED, THE DRIFT IS SOMEWHAT

GREATER. TYPICALLY 150 PPM/'C DRIFT
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CONTROL VOLTAGE

PIN 5, THE CONTROL VOLTAGE PIN, IS PRIMARILY USED FOR FILTERING
WHEN DEVICE IS USED IN NOISY ENVIRONS, HOWEVER, BY IMPOSING A
VOLTAGE AT THIS FOINT, 1T IS POSSIBLE TO VARY THE TIMING OF THE
DEVICE INDEFENDENTLY OF THE "RC" NETWORK THE CONTROL
VOLTAGE MAY BE VARIED FROM 5% TO 90% OF Vec IN THE MOND:
STABLE MODE, AND FROM 1.7 VOLTS TO Vap IN THE ASTABLE MODE.

DUTY CYCLE
vee “ SEE| IT CAN BE DONEI"™
3 T
o—
655
5 5

.

THE DUTY CYCLE IS "ON TIME" EXPRESS IN TERMS OF TOTAL CYCLE
TIME. THE DUTY CYCLE IS LIMITED, UNDER NORMAL CIRCUMSTANCES,
TO 50% HOWEVER, BY ADDING A DIODE A DUTY CYCLE OF LESS THAN
S0% CAN BE ACHIEVED.

FORMULAS

LATCH UP WHEN DRIVING AN INDUCTIVE LOAD

UWELL.ILLBE. ." rd
=] < Ra
?
= 2 i T{OUTPUT HIGH) = 1.1 RaC
! 555
o .
=
ASTABLE TIMING
Veo
ANEGATIVE VOLTAGE AT PIN 3 CAN CAUSE A LATCH UP, THE &
SOLUTION IS TO ADD TWO DIODES AS SHOWN. THIS CIRCUIT [ 11(QUTPUT HIGH) = 0.633 (R + RgIC
PROHIBITS A NEGATIVE VOLTAGE FROM REACHING FIN 3, < fin 12(0UTRUT Low) * 0.693 (RRIC
4
7 i T =1y + 17 (TOTAL PERIGD)
555 2 Ry i o
I} i T " Ratangic
—i Rg
PIDUTY CYCLEI" Ry oy
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SIGNETICS TIMERS ® 555/556

HERE ARE SOME ADDITIONAL INGENIOUS
APPLICATIONS DEVISED BY SIGNETICS EN-
GINEERS AND SOME OF QUR CUSTOMERS,

MISSING PULSE DETECTOR

Using the circuit of Figure 3a, the timing cycle is
continuously reset by the input pulse train. A change in
frequency, or a missing pulse, allows completion of the
timing cycle which causes a change in the cutput level.
For this application, the time delay should be set to be
slightly longer than the normal time between pulses. Figure
3b shows the actal waveforms seen in this mode of
operation.
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FIGURE 3a
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CAPACITOR VOLTAGE SW/CM

Ry = VKALC = 09 uF

FIGURE 3b.

FREQUENCY DIVIDER

If the input frequency is known, the timer can easily be
used as a frequency divider by adjusting the length of the
timing cycle. Figure 4 shows the waveforms of the timer
in Figure 1a when used as a divide by three circuit. This
application makes use of the fact that this circuit cannot
be retriggered during the timing cycle.

.w—f—i_i_
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1-CINGH
Ry e 125051,C + 02 4F, Ry - 1Ks2

FIGURE 4.

PULSE WIDTH MODULATION (PWM}

In this application, the timer is connected in the mono-
stable mode as shown in Figure 5a. The circuit s triggered
with a continuous pulse train and the threshold voliage is
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FIGURE 5a.
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SIGNETICS TIMERS w 555/556

APPLICATIONS INFORMATION ({Cont'd)

modulated by the signal applied to the control voltage
terminal {pin 5). This has the effect of modulating the
pulse width as the control voltage varies. Figure 5b shows
the actual waveforms generated with this circuit.
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MODULATION INPUT - ZV/ICM
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OUTPUT VOLTAGE SVICM

FIGURE 5b,
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™~ FIGURE 6.
— ]
t s 0.7 MS/CM
ceockNRUTpweM ] b el [ MODULATION INPUT 2viCM
B i S R B ,D :\ N
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OUTPUT VOLTAGE 5V

, /// I 4/ /(/1‘
L L T AR AL

CAPACITOR VOLTAGE - 2/CM
Ra - 3KLL R = 50011, C = 0F uf, AL = 1KLL

FIGURE 6b.

PULSE POSITION MCDULATION {PPM)

This application uses the timer connected for astable (free-
running) operation, Figure 6a, with a modulating signal
again applied to the contral voltage terminal. Now the pulse
position varies with the modulating signal, since the thres-
hald voltage and hence the time delay is varied. Figure Bb
shows the waveforms generated for triangle wave modula-
tion signal.

TEST SEQUENCER

Figure 7 shows several timers connected sequentially. The
first timer is started by momentarily conneciing pin 2 ta
ground. and runs for 10 msec. At the end of its uming
cycle, 1t tnggers the second circuit which runs for 50 msec,
After this time, the third circuit is triggered. Note that the
uming resistors and capacitors can be programmed digitally
and that each circuit could easily trigger several other timers
to start concurrent sequences.

X} 5—||:L T s H| 7Y TH|
i 1 | He L 1 P 1
SONT > 1 osewEns i} 2 siwess 3
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FIGURE 7.

B
|
|
|
|
|
|
[
|
|
|

|



| .
n
]
|
|
|
|

SIGNETICS TIMERS ® 555/556 SIGNETICS TIMERS ® 555/556

B

APPLICATIONS INFORMATION APPLICATIONS
Each half of the 556 behaves like a separate 556 timer and Ta achieve longer time periods both halves may be con- SIMPLE TIME DELAY
as such all of the applications indicated in the Data Sheet nected in tandem with a "Divide-by " network in between
for the 656 also are applicable 1o the 586. the first timer section operates in an oscillatary mode with
a period of 1/,
LONG TIME DELAYS
In the 556 timer the timing is a function of the charging
rate of the external capacitor. For long time delays ex-
pénave capacitars with extremely low leakage are required. This signal is then applied 1o a “Divide-y-N" netwark 1o G
The practicality of the components invelved limits the give an output with the period of N/fg. This can then be REstT
time between pulses 1o something in the neighborhood of used o trigger the second half of the 556. The total time n = o waran
ten minutes, delay is now a function of N and fg = . G
»
LONGTIHE COUNTER
s A ML 11 =
veo
4|
& 2 1
M ERECCEEN | e o
"ome 3 et s—ounom P P
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2 OUTPUT PULSE AIDTR T 8
TOTALPLRO - 447 8 - g1 ©
CTAMRLLVALUES S 1 A 15
SIMPLE TIME DELAY
TONEIBURST.GENERATOR necting the output of the first half o the input of the
The 556 Dual Timer makes an excellent Tone Burst Genera- second half via a .001ufd coupling capacitor sequential
tor. The first half is connected as a one shot and the second timing may be obtained. Deisy ty is determined by the
half as an oscillator. first half and 13 by the second half delay.
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TONE BURST GENERATOR. SEQUENTIAL TWING 1 i
The pulse established by the one shol turns on the
oscillator allowing a burst of pulses to be generated,
SEQUENTIAL TIMING he first lln|.[ of the tmer » staited by momentarily con:
necung pin 6 1o ground When 11 is Limed oul {determined
One teawre of the Dual Timer is that by utilizing both by TTRGC ) e second natf begine. 1ts time duratian is
halves it 15 possible 1o obtain sequential timing. By con determined by 1 1R7C1
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SIGNETICS TIMERS ® 555/566 SIGNETICS TIMERS ® 555/556

APPLICATIONS (Cont'd} APPLICATIONS (cont'd
DUAL ASTABLE BURGLAR ALARM
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THIS CIRCUIT MAINTAINS THE TEMPERATURE STABILITY OF THE MONOSTABLE MODE

FOR ASTABLE OPERATIGN. IT ALSO ALLOWS A LOAD TO BE DRIVEN IN PUSH-PULL. INTSRRYETION,OF INGIDENT LIGHETO, THE

PHOTOTRANSISTOR CAUSES CURRENT TO
FLOW THROUGH THE LOAD.

TOUCH CONTROL TTL MONOSTABLE
2 - Ve
"a A g ", ’_i
£ . ¥ d
N 3
85 2 L
o
.
r = = >
% L o,
o I |
- - et al Ak,

THE 27K RESISTOR IS SUITABLE FOR INDUSTRIAL
OR PUBLIC ENVIRONMENTS. WITH LOWER AMBIENT
NOISE, A HIGHER VALUE OF RESISTOR MAY BE
NECESSARY.

THIS CIRCUIT HAS SUPERIOR TIMING ACCURACY TO CONVENTIONAL
TTL MONOSTABLES. THE 14.7/K,RESISTOR MAY BE REPLACED BY A
DIODE, HAVING THE CATHODE TO THE GATE
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SIGNETICS TIMERS m 555/556

o

SIGNETICS TIMERS = 555/556

APPLICATIONS (Cont'd) APPLICATIONS (Cont'd)

PHOTOGRAPHIC TIMER SPEED WARNING DEVICE

R
3

- Vo
Sm. Ay :l [ L J 108
mm . “ i 14
;
NE3SS
1] L] -,
o v W e
;
2 e 'y . Sy
P Pl
J1E | e I
LT +
ov =
la.c. neutiall THE INPUT PULSE TRAIN IS DERIVED FROM A TRANSDUCER SENSING

THE SMALL INDUCTOR IN THE LOAD IS TO REDUCE VOLTAGE SPIKES AT
SWITCH-ON. IT MAY BE OMITTED IF MAINS SPIKES CAN BE TOLERATED.
TO REDUCE RADIATED NOISE FURTHER, THE TRIAC MAY BE DRIVEN
FAOM A GATED ZERO-CROSSING SWITCH.

THE VEHICLE PROPELLOR SHAFT. THE OUTPUT OF THE SECOND TIMER
GOES LOW WHEN A PRESET SPEED IS EXCEEDED.

LINEAR PULSE WIDTH MODULATOR OPERATING WAVEFORMS

DPERATING WAVEFORNS.
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THE 15V SUPPLY MUST BE WELL-REGULATED.
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SIGNETICS TIMERS = 555/556 SIGNETICS TIMERS = 555/556

APPLICATIONS (Cont'd)

REMOTE CONTROLLED DC SWITCHING REGULATOR WASHER TIMER

LENGTH GF CYCLE 1S SWITEM PAOGHAMMABLE
wiTH THIE SOUID ETATE CONFIGURATION,
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N7 TPt SECTACA OF 813 AR PRCPDATIGNAL 10 18308
SGNAL ATULT PO CAN BE ATGOTELY FCAIT IO

AUTO BURGLAR ALARM

SHORT DURATION TIMERS ARE KEEDED
O ALLOM ENTRY AND ERIT

AUTOMATIC TURN OFF FOR TV SET
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SIGNETICS TIMERS w 555/556

APPLICATIONS (Cont'd]

SWITCHING STEP-DOWN REGULATOR

o CLBEK |t P MODULATOH—e]

REGULATLD
Be ourpur

SCHEMATIC DIAGRAM OF DELAYED LIGHT TURN-CFF

(]
TEMP
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