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Block Diagram

Figure 1. Block Diagram

Absolute Maximum Ratings
Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be opera-
ble above the recommended operating conditions and stressing the parts to these levels is not recommended. In addi-
tion, extended exposure to stresses above the recommended operating conditions may affect device reliability. The
absolute maximum ratings are stress ratings only. Values are at TA = 25°C unless otherwise noted.

Symbol Parameter Value Unit

VCC Supply Voltage 16 V

TLEAD Lead Temperature (Soldering 10s) 300 °C

PD Power Dissipation 600 mW

TOPR Operating Temperature Range 0 ~ +70 °C

TSTG Storage Temperature Range -65 ~ +150 °C
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Electrical Characteristics 
Values are at TA = 25°C, VCC = 5 ~ 15 V unless otherwise specified.

Notes:
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1. Monostable Operation
   Figure 2 illustrates a monostable circuit. In this mode, the timer generates a fixed pulse whenever the trigger voltage
falls below VCC/3. When the trigger pulse voltage applied to the #2 pin falls below VCC/3 while the timer output is low,
the timer's internal flip-flop turns the discharging transistor off and causes the timer output to become high by charging
the external capacitor C1 and setting the flip-flop output at the same time.
 The voltage across the external capacitor C1, VC1 increases exponentially with the time constant t = RA*C and
reaches 2 VCC/3 at tD = 1.1 RA*C. Hence, capacitor C1 is charged through resistor RA. The greater the time constant
RAC, the longer it takes for the VC1 to reach 2 VCC/3. In other words, the time constant RAC controls the output pulse
width. 
   When the applied voltage to the capacitor C1 reaches 2 VCC/3, the comparator on the trigger terminal resets the flip-
flop, turning the discharging transistor on. At this time, C1 begins to discharge and the timer output converts to low.
In this way, the timer operating in the monostable repeats the above process. Figure 3 shows the time constant rela-
tionship based on RA and C. Figure 4 shows the general waveforms during the monostable operation.
   It must be noted that, for a normal operation, the trigger pulse voltage needs to maintain a minimum of VCC/3 before
the timer output turns low. That is, although the output remains unaffected even if a different trigger pulse is applied
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   An astable timer operation is achieved by adding resistor RB to Figure 2 and configuring as shown on Figure 6. In the
astable operation, the trigger terminal and the threshold terminal are connected so that a self-trigger is formed, operat-
ing as a multi-vibrator. When the timer output is high, its internal discharging transistor. turns off and the VC1 increases
by exponential function with the time constant (RA+RB)*C. 
  When the VC1, or the threshold voltage, reaches 2 VCC/3; the comparator output on the trigger terminal becomes
high, resetting the F/F and causing the timer output to become low. This turns on the discharging transistor and the C1
discharges through the discharging channel formed by RB and the discharging transistor. When the VC1 falls below
VCC/3, the comparator output on the trigger terminal becomes high and the timer output becomes high again. The dis-
charging transistor turns off and the VC1 rises again. 
   In the above process, the section where the timer output is high is the time it takes for the VC1 to rise from VCC/3 to 2
VCC/3, and the section where the timer output is low is the time it takes for the VC1 to drop from 2 VCC/3 to VCC/3.
When timer output is high, the equivalent circuit for charging capacitor C1 is as follows:

Since the duration of the timer output high state (tL) is the amount of time it takes for the VC1(t) to reach 2 VCC/3,

Figure 8. Waveforms of Astable Operation

Vcc

RA RB

C1 Vc1(0-)=Vcc/3

C1

dvc1
dt

-------------
Vcc V 0-( )–

RA RB+
-------------------------------= 1( )

VC1 0+( ) VCC 3⁄= 2( )

VC1 t( ) VCC 1 2
3
---e

-
t

RA RB+( )C1
-------------------------------------– 

 

–

 
 
 
 
 
 

= 3( )

VC1 t( ) 2
3
---VCC V=

CC
1 2

3
---e

-
tH

RA RB+( )C1
-------------------------------------–

 
 
 

–

 
 
 
 
 
 
 

= 4( )

tH C1 RA RB+( )In2 0.693 RA RB+( )C1== 5( )



L
M

555 —
 S

in
g

le T
im

er

© 2002 Fairchild Semiconductor Corporation                            www.fairchildsemi.com



L
M

555 —
 S

in
g

le T
im

er

© 2002 Fairchild Semiconductor Corporation                            www.fairchildsemi.com

LM555 Rev. 1.1.0 8 

3. Frequency Divider

By adjusting the length of the timing cycle, the basic circuit of Figure 1 can be made to operate as a frequency divider.
Figure 9. illustrates a divide-by-three circuit that makes use of the fact that retriggering cannot occur during the timing
cycle.

4. Pulse Width Modulation

The timer output waveform may be changed by modulating the control voltage applied to the timer's pin 5 and chang-
ing the reference of the timer's internal comparators. Figure 10 illustrates the pulse width modulation circuit.
When the continuous trigger pulse train is applied in the monostable mode, the timer output width is modulated accord-
ing to the signal applied to the control terminal. Sine wave, as well as other waveforms, may be applied as a signal to
the control terminal. Figure 11 shows the example of pulse width modulation waveform.

Figure 9. Waveforms of Frequency Divider Operation

Figure 10. Circuit for Pulse Width Modulation Figure 11. Waveforms of Pulse Width Modulation
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In Figure 14, current source is created by PNP transistor Q1 and resistor R1, R2, and RE.

For example, if VCC = 15 V, RE = 20 kΩ, R1 = 5 kΩ, R2 = 10 kΩ, and VBE = 0.7 V, 
VE=0.7 V+10 V=10.7 V, and
IC=(15-10.7) / 20 k=0.215 mA.

When the trigger starts in a timer configured as shown in Figure 14, the current flowing through capacitor C1 becomes 
a constant current generated by PNP transistor and resistors. 
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Physical Dimensions (continued)

Figure 17. 8-Lead, SOIC,JEDEC MS-012, 150" NARROW BODY

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner 



© Fairchild Semiconductor Corporation  www.fairchildsemi.com 

TRADEMARKS 
The following includes registered and unregistered trademarks and service marks, owned by Fairchild Semiconductor and/or its global subsidiaries, and is not 
intended to be an exhaustive list of all such trademarks. 

2Cool

AccuPower

AX-CAP *

BitSiC

Build it Now

CorePLUS

CorePOWER

CROSSVOLT
CTL

Current Transfer Logic
DEUXPEED

®

Dual Cool™ 
EcoSPARK

®

EfficientMax

ESBC

Fairchild
®

Fairchild Semiconductor
®

FACT Quiet Series
FACT

®

FAST
®

FastvCore

FETBench

FPS

F-PFS
FRFET

®

Global Power Resource
SM

GreenBridge

Green FPS

Green FPS  e-Series

Gmax
GTO

IntelliMAX

ISOPLANAR
Making Small Speakers Sound Louder 

and Better™

MegaBuck

MICROCOUPLER

MicroFET

MicroPak

MicroPak2

MillerDrive

MotionMax

mWSaver

OptoHiT
OPTOLOGIC

®

OPTOPLANAR
®

®

PowerTrench
®

PowerXS™ 

Programmable Active Droop
QFET

®

QS

Quiet Series

RapidConfigure

Saving our world, 1mW/W/kW at a time™ 

SignalWise

SmartMax

SMART START

Solutions for Your Success
SPM

®

STEALTH
SuperFET

®

SuperSOT -3 

SuperSOT -6 

SuperSOT -8 
SupreMOS

®

SyncFET
Sync-Lock™ 

®
*

The Power Franchise
®

TinyBoost

TinyBuck

TinyCalc
TinyLogic

®

TINYOPTO

TinyPower

TinyPWM

TinyWire

TranSiC

TriFault Detect
TRUECURRENT



www.onsemi.com
1

ON Semiconductor and      are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries.
ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent
coverage may be accessed at www.onsemi.com/site/pdf/Patent−Marking.pdf. ON Semiconductor reserves the right to make changes without further notice to any products herein.
ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor assume any liability
arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages.
Buyer is responsible for its products and applications using ON Semiconductor products, including compliance with all laws, regulations and safety requirements or standards,
regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON Semiconductor data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer
application by customer’s technical experts. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor products are not
designed, intended, or authorized for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification
in a foreign jurisdiction or any devices intended for implantation in the human body. Should Buyer purchase or use ON Semiconductor products for any such unintended or unauthorized
application, Buyer shall indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and
expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such
claim alleges that ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

PUBLICATION ORDERING INFORMATION
N. American Technical Support: 800−282−9855 Toll Free
USA/Canada

Europe, Middle East and Africa Technical Support:
Phone: 421 33 790 2910

Japan Customer Focus Center
Phone: 81−3−5817−1050

www.onsemi.com

LITERATURE FULFILLMENT:
Literature Distribution Center for ON Semiconductor
19521 E. 32nd Pkwy, Aurora, Colorado 80011 USA
Phone: 303−675−2175 or 800−344−3860 Toll Free USA/Canada
Fax: 303−675−2176 or 800−344−3867 Toll Free USA/Canada
Email: orderlit@onsemi.com

ON Semiconductor Website: www.onsemi.com

 http://www.onsemi.com/
www.onsemi.com/site/pdf/Patent-Marking.pdf

