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LM555/NE555/SA555

Single Timer

Features Description

« High Current Drive Capability (200mA) The LMS555/NES555/SAS555 is a highly stable controller
+ Adjustable Duty Cycle capable of producing accurate timing pulses. With
+ Temperature Stability of 0.005%/°C monostable operation, the time dclay is controlled by onc
+ Timing From pSec to Hours external resistor and one capacitor. With astable operation,
+ Tum off Time Less Than 2uSec the frequency and duty cycle are accurately controlled with

two cxternal resistors and one capacitor.
Applications

* Precision Timing

» Dulse Generation

+ Time Delay Generation
* Scquential Timing

Internal Block Diagram

GND (l 8) Vce

Trigger (2 —(7)Discharge

Output@D—{ 2" LA FF [p ‘:@ hreshold

Reset C‘ L<5>Control

Vref Voltage
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Application Information
Table 1 below is the basic operating table of 555 timer:

Table 1. Basic Operating Table

Threshold Voltage Trigger Voltage Dischargin A
(Vth)(PIN 6) 9 (S\‘I?r)(PIN 2)9 Reset(PIN 4) Output(PIN 3) (P"?_,)g w.
Don't care Don't care Low Low ON
Vth > 2Vee /3 Vith > 2Vee/ 3 High Low ON
Vee/3<Vth<2Vee/3 | Vee/3<Vih<2Vee /3 High - -
Vth<Vce /3 Vth<Vce /3 High High OFF

When the low signal input is applied to the reset terminal, the timer output remains low regardless of the threshold voltage or
the trigger voltage. Only when the high signal is applied to the reset terminal; timer's output changes according to threshold
voltage and trigger voltage.

When the threshold voltage exceeds 2/3 of the supply voltage while the timer output is high, the timer's internal discharge Tr.
turns on, lowering the threshold voltage to below 1/3 of the supply voltage. During this time, the timer output is maintained
low. Later, if a low signal is applied to the trigger voltage so that it becomes 1/3 of the supply voltage, the timer's intcnal
discharge Tr. turns off, increasing the threshold voltage and driving the timer output again at high.

1. Monostable Operation

Figure 1. Monoatable Circuit

Figure | illustrates a monostable circuit. In this mode, the timer generates a fixed pulse whenever the trigger voltage falls
below Vce/3. When the trigger pulse voltage applied to the #2 pin falls below Vce/3 while the timer output is low, the timer's
internal flip-flop turns the discharging Tr. off and causes the timer output to become high by charging the external capacitor
Cland setting the flip-flop output at the same time.

The voltage across the external capacitor C1, V(1 increases exponentially with the time constant t=RA*C and reaches 2Vcc/3
at td=1.1RA*C. Hence, capacitor C1 is charged through resistor RA. The greater the time constant RAC, the longer it takes
for the V(1 to reach 2Vce/3. In other words, the time constant RAC controls the output pulse width,

When the applied voltage to the capacitor C1 reaches 2Vcc/3, the comparator on the trigger terminal resets the flip~flop,
turning the discharging Tr. on. At this time, C1 begins to discharge and the timer outout converts to low.

In this way, the timer operating in monostable repeats the above process.



