
Single Timer    NE555N/NE555D 
 
 
DESCRIPTION                        Outline Drawing  

The  NE555N /NE555D   i s  a  highly s table  

control ler  capable of  producing accurate  t iming 

pulses .  With a  monostable  operat ion,  the t ime 

delay is  

control led by one external  resis tor  and one 

capaci tor .  With an astable  operat ion,  the 

frequency and duty cycle  are  accurately 

control led by two external  resis tors  and one 

capaci tor .  

 

FEATURES                                        DIP8  
 High Current  Drive Capabil i ty (200mA) 

 Adjustable  Duty Cycle 

 Temperature Stabi l i ty of  0 .005%/°C 

 Timing From Sec to Hours 

 Turn off  Time Less Than 2Sec 

 
APPLICATIONS 
 Precis ion Timing 

 Pulse Generat ion 

 Time Delay Generat ion                                  SOP8 

 Sequent ial  Timing 
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BLOCK DIAGRAM AND PIN CONNECTION 
 

 

 
ABSOLUTE MAXIMUM RATINGS (Ta=25°C) 

 
Character is t ic  Symbol  Value Unit

Power Supply vol tage Vcc 16 V 

Power Dissipat ion Pd 600 mW

Operat ing temperature Topr -0~+70 °C 

Storage temperature  Tstg -65~+150 °C 

Lead Temperature (Soldering 10sec)  TL E A D 300  °C 
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ELECTRICAL CHARACTERISTICS 
(Unless  otherwise specif ied:  Vcc=5~15V， Ta=25°C) 

Character is t ics  Symbol  Test  condit ions Min Typ Max Unit  
Supply  Vol tage  Vcc  4 .5   16  V 

Vcc=5V,RL=∞   3  6  
Supply  cur ren t ( low s tab le )*  Icc 

Vcc=15V,RL=∞   7 .5  15  
mA 

Timing  Er ror (Monos tab le )  
In i t i a l  Accuracy  **  
Dr i f t  wi th  Tempera ture****  
Dr i f t  wi th  Supply  Vola tge**** 

 
ACCUR 
∆ t /∆T 

∆ t /∆Vcc 

RA=1kΩ  to  100kΩ  
C=0.1µF  

 
1 .0  
50  
0 .1  

 
3 .0  

 
0 .5  

 
% 

ppm/°C
%/V 

Timing  Er ror (As tab le )  
In i t i a l  Accuracy  **  
Dr i f t  wi th  Tempera ture****  
Dr i f t  wi th  Supply  Vola tge**** 

 
ACCUR 
∆ t /∆T 

∆ t /∆Vcc 

RA=1kΩ  to  100kΩ  
C=0.1µF  

 
 

2 .25  
150  
0 .3  

 

 
% 

ppm/°C
%/V 

Vcc=15V 9 .0  10 .0  11 .0  
Cont ro l  Vol tage  Vc 

Vcc=5V 2 .6  3 .33  4 .0  
V 

Vcc=15V  10 .0   
Thresho ld  Vol tage  VT H 

Vcc=5V  3 .33   
V 

Thresho ld  Cur ren t***  IT H   0 .1  0 .25  µA 

Vcc=5V 1 .1  1 .67  2 .2  
Tr igger  Vol tage  VT R 

Vcc=15V 4 .5  5  5 .6  
V 

Tr igger  Cur ren t  IT R VT R=0V  0 .01  2 .0  µA 

Rese t  Vol tage  VR S T  0 .4  0 .7  1 .0  V 

Rese t  Cur ren t  IR S T   0 .1  0 .4  mA 

Vcc=15V 
IS I N K=10mA 
IS I N K=50mA 

 
 

0 .06  
0 .3  

 
0 .25  
0 .75  Low Outpu t  Vol tage  VO L 

Vcc=5V 
IS I N K=5mA  0 .05  0 .35  

V 

Vcc=15V 
IS O U R C E=200mA 
IS O U R C E=100mA 

 
 

12 .75

 
12 .5  
13 .3  

 
High  Outpu t  Vol tage  VO H 

Vcc=5V 
IS O U R C E=100mA 2.75 3 .3   

V 

Rise  Time of  Outpu t  ****  tR   100   ns  

Fa l l  Time  of  Outpu t****  tF   100   ns  

Discharge  Leakage  Cur ren t  IL K G   20  100  nA 

 *  When the output  is  high,  the supply current  is  typical ly 1mA less  than at  Vcc = 5V. 

** Tested at  Vcc = 5.0V and Vcc = 15V. 

*** This  wil l  determine the maximum value of  RA + RB for  15V operat ion,  the max.  total  R 

= 20MΩ ,  and for  5V operat ion,  the max.  total  R = 6.7MΩ .  

****These parameters ,  a l though guaranteed,  are  not  100% tested in  product ion.  
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APPLICATION INFORMATION 
Table below is  the basic  operat ing table  of  D555/D555F t imer 

Thresho ld  Vol tage  
(Vth) (PIN6)  

Tr igger  Vol tage  
(Vt r ) (PIN2)  Rese t (PIN4)  Outpu t (PIN3)  Discharg ing  Tr.  

(PIN7)  
Don’t  care Don’t  care Low  Low  ON 

Vth>2Vcc/3 Vth>2Vcc/3 High  Low  ON 
Vcc/3<Vth<2Vcc/3 Vcc/3<Vth<2Vcc/3 High    

Vth<Vcc/3 Vth<Vcc/3 High  High  OFF 
When the low signal  input  is  appl ied to  the reset  terminal ,  the t imer output  remains 

low regardless  of  the threshold vol tage or  the t r igger  vol tage.  Only when the high s ignal  is  

appl ied to  the reset  terminal ,  the t imer 's  output  changes according to  threshold vol tage and 

t r igger  vol tage.  

When the threshold vol tage exceeds 2/3 of  the supply vol tage while  the t imer output  is  

high,  the t imer 's  internal  discharge Tr .  turns on,  lowering the threshold vol tage to  below 1/3 

of  the supply vol tage.  During this  t ime,  the t imer output  is  maintained low.  Later ,  i f  a  low 

signal  is  appl ied to  the t r igger  vol tage so that  i t  becomes 1/3 of  the supply vol tage,  the 

t imer 's  internal  discharge Tr .  turns off ,  increasing the threshold vol tage and driving the 

t imer  output  again at  high.  

1、Monostable Operation 
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Figure 1 i l lustrates  a  monostable  circui t .  In  this  mode,  the t imer generates  a  f ixed 

pulse whenever  the t r igger  vol tage fal ls  below Vcc/3.  When the t r igger  pulse vol tage 

appl ied to  the #2 pin fal ls  below Vcc/3 while  the t imer output  is  low,  the t imer 's  internal  

f l ip-f lop turns the discharging Tr .  off  and causes the t imer output  to  become high by 

charging the external  capaci tor  C1 and set t ing the f l ip-f lop output  a t  the same t ime.  

The vol tage across  the external  capaci tor  C1,  VC1 increases  exponential ly with the 

t ime constant  t=RA*C and reaches 2Vcc/3 at  td=1.1RA*C. Hence,  capaci tor  C1 is  charged 

through resis tor  RA.  The greater  the t ime constant  RAC, the longer  i t  takes for  the VC1 to 

reach 2Vcc/3.  In other  words,  the t ime constant  RAC controls  the output  pulse width.  

When the appl ied vol tage to  the capaci tor  C1 reaches 2Vcc/3,  the comparator  on the 

t r igger  terminal  resets  the f l ip-f lop,  turning the discharging Tr.  on.  At  this  t ime,  C1 begins 

to  discharge and the t imer output  converts  to  low.  

In this  way,  the t imer operat ing in  the monostable  repeats  the above process .  Figure 2 

shows the t ime constant  relat ionship based on RA and C.  Figure 3 shows the general  

waveforms during the monostable  operat ion.  

I t  must  be noted that ,  for  a  normal  operat ion,  the t r igger  pulse vol tage needs to  

maintain a  minimum of  Vcc/3 before the t imer output  turns low.  That  is ,  a l though the 

output  remains unaffected even i f  a  different  t r igger  pulse is  appl ied while  the output  is  

high,  i t  may be affected and the waveform does not  operate  properly i f  the t r igger  pulse 

vol tage at  the end of  the output  pulse remains at  below Vcc/3.  Figure 4 shows such a  t imer 

output  abnormali ty.   

 

5/11



                               NE555N/NE555D 
 

2、Astable Operation 

 

 
 

 
An astable  t imer operat ion is  achieved by adding resis tor  RB to  Figure 1 and 

configuring as  shown on Figure 5.  In  the astable  operat ion,  the t r igger  terminal  and the 

threshold terminal  are  connected so that  a  self- t r igger  is  formed,  operat ing as  a  mult i  

vibrator .  When the t imer output  is  high,  i ts  internal  discharging Tr.  turns off  and the VC 1  

increases  by exponent ial  funct ion with the t ime constant  (RA+RB)*C. 

When the VC 1 ,  or  the threshold vol tage,  reaches 2Vcc/3,  the comparator  output  on the 

t r igger  terminal  becomes high,  reset t ing the F/F and causing the t imer output  to  become low. 

This  in  turn turns on the discharging Tr.  and the C1 discharges through the discharging 

channel  formed by RB and the discharging Tr .  When the VC 1  fal ls  below Vcc/3,  the  
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comparator  output  on the t r igger  terminal  becomes high and the t imer output  becomes high 

again.  The discharging Tr.  turns off  and the VC 1  r ises  again.  

In  the above process ,  the sect ion where the t imer output  is  high is  the t ime i t  takes for  

the VC 1  to  r ise  from Vcc/3 to  2Vcc/3,  and the sect ion where the t imer output  is  low is  the 

t ime i t  takes for  the VC 1  to  drop from2Vcc/3 to  Vcc/3.  When t imer output  is  high,  the 

equivalent  c ircui t  for  charging capaci tor  C1 is  as  fol lows:  

 

  Since the durat ion of  the t imer output  high s tate( tH)  is  the amount  of  t ime i t  takes for  the 

VC 1( t)  to  reach 2Vcc/3,  

 
  The equivalent  c ircui t  for  discharging capaci tor  C1,when t imer output  is  low is  ,as  

fol lows:  

 
Since the durat ion of  the t imer output  low state( tL)  is  the amount  of  t ime i t  takes for  

the VC 1( t)  to  reach Vcc/3,  
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Since RD is  normally RB>>RD al though related to  the s ize of  discharging Tr . ,  

 
Consequently,  i f  the t imer operates  in  astable ,  the period is  the same with 

'T=tH+tL=0.693(RA+RB)C1+0.693RBC1=0.693(RA+2RB)C1 '  because the period is  the sum of  

the charge t ime and discharge t ime.  And since frequency is  the reciprocal  of  the period,  the 

fol lowing appl ies .  

 

3、 Frequency divider  

   By adjust ing the length of  the t iming cycle ,  the basic  circui t  of  Figure 1 can be made to  

operate  as  a  frequency divider .  Figure8.  i l lustra tes  a  divide-by-three circui t  that  makes use 

of  the fact  that  re tr iggering cannot  occur  during the t iming cycle .  

 

4、 Pulse Width Modulation 

The t imer output  waveform may be changed by modulat ing the control  vol tage appl ied 

to  the t imer 's  pin 5 and changing the reference of  the t imer 's  internal  comparators .  Figure 9 

modulat ion circui t .  i l lustrates  the pulse width  

When the cont inuous t r igger  pulse t ra in is  appl ied in  the monostable  mode,  the t imer 

output  width is  modulated according to  the s ignal  appl ied to  the control  terminal .  Sine wave 

as  well  as  other  waveforms may be appl ied as  a  s ignal  to  the control  terminal .  Figure 10 

shows the example of  pulse width modulat ion waveform. 
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5、 Pulse Posit ion Modulation 

If  the modulat ing s ignal  is  appl ied to  the control  terminal  while  the t imer is  connected 

for  the astable  operat ion as  in  Figure 11,  the t imer becomes a  pulse posi t ion modulator .  

In  the pulse posi t ion modulator ,  the reference of  the t imer 's  internal  comparators  is  

modulated which in  turn modulates  the t imer output  according to  the modulat ion s ignal  

appl ied to  the control  terminal .  

Figure 12 i l lustrates  a  s ine wave for  modulat ion s ignal  and the resul t ing output  pulse 

posi t ion modulat ion :  however ,  any wave shape could be used.  

 

6、Linear Ramp 

When the pul l -up resis tor  RA in the monostable  circui t  shown in Figure 1 is  replaced 

with constant  current  source,  the VC 1  increases l inearly,  generat ing a  l inear  ramp.  Figure 13  
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shows the l inear  ramp generat ing circui t  and Figure 14 i l lustrates  the generated l inear  ramp 

waveforms.  

 

In  Figure 13,  current  source is  created by PNP transis tor  Q1 and resis tor  R1,  R2,  and R E.  

 
For  example,  i f  Vcc=15V, RE=20kΩ ,  R1=5kW, R2=10kΩ ,  and VB E=0.7V, 

VE=0.7V+10V=10.7V 

Ic=(15-10.7)/20k=0.215mA 

When the t r igger  s tar ts  in  a  t imer configured as  shown in Figure 13,  the current  

f lowing through capaci tor  C1 becomes a  constant  current  generated by PNP transis tor  and 

resis tors .  

Hence,  the VC is  a  l inear  ramp funct ion as  shown in Figure 14.  The gradient  S of  the 

l inear  ramp funct ion is  def ined as  fol lows:  

 

Here the Vp-p is  the peak-to-peak vol tage.  

I f  the electr ic  charge amount  accumulated in  the capaci tor  is  divided by the 

capaci tance,  the VC comes out  as  fol lows:  

V=Q/C (15)  

The above equat ion divided on both s ides  by T gives us  
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and may be s implif ied into the fol lowing equat ion.  

S=I/C (17)  

In other  words,  the gradient  of  the l inear ramp funct ion appearing across  the capaci tor  

can be obtained by using the constant  current  f lowing through the capaci tor .  

I f  the constant  current  f low through the capaci tor  is  0 .215mA and the capaci tance is  

0 .02μ F,  the gradient  of  the ramp funct ion at  both ends of  the capaci tor  is  S = 0.215m/0.022

μ  =  9.77V/ms.  
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