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DESCRIPTION  Operates in both astable and PIN CONFIGURATION
The 555 monolithic timing circuitis a highly monostable modes
stable cgntroller capable of .pro.ducing ac L u gh output current BPA Package
curate time delays, or oscillation. In the
time delay mode of operation, the time is  * Ad]ustable duty cycle ano (7] ) vee
precisely controlied by one external resis- ¢ TTL compatible tmcotn [Z] [7] omchanae
torand capacitor. For astableoperationas Temperature stablllty of —— ) memeswoo
an oscillator, the free running frequency 0.005% per °C
and the duty cycle are both accurately : pe meser (7] [5) comese
controlled with two external resistors and ronarers
onecapacitor. The circuit may be triggered APPLICATIONS BCA Packa
and reset on falling waveforms, and the e Precislon timing ackage
output structure can source or sink upto Pulse generation ano [T [14] vee
200mA.
« Sequentlal timing ve [ 3] ~e
FEATURES « Time delay generation rmeaen (3] el crscnance
¢ Turn-off time less than 2us ¢ Puise width modulation ouTeer E % :Cm oo
NC 5 Hi L]
¢ Max. operating frequency greater ¢ Pulse position modulation neser (5] 5] ne
than 500kHz + Missing pulse detector e (7] CONTROL
* Timing from microseconds to hours voiTaae
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Signetics Military Linear Products Product Specification
Timer 555
ORDERING INFORMATION

DESCRIPTION ORDER CODE

14-Pin Ceramic DIP 555/BCA

8-Pin Ceramic DIP 555/BPA
ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING? UNIT

Vee Supply voltage +18 v

Pp Power dissipation 600 mw

Tsta Storage temperature range 6510 +150 °C
DC ELECTRICAL CHARACTERISTICS V¢ = +5V to Ve = +15V, unless otherwise specified.

SYMBOL PARAMETER TEST CONDITIONS Ta =+25°C Ta =-55°C, +125°C UNIT

Min Typ Max Min Typ Max
Vee Supply voltage 45 18 45 18 \
lee Supply current (low state)? Voo =5V, R = o0 3 5 6 mA
Voo = 15V, R =00 10 12 14 mA
Timing error (monostable) Ra = 2k€2 to 100k

tw Initial accuracy? C =0.1uF 05 20 25 %

Ayy/AT Drift with temperature” 100 ppm/°C

Any/AVs Drift with supply voltage 0.05 0.2 0.25 %%

Timing error (astable) Ra, Rg = 1k§2 to 100kQ2

ta Initial accuracy® C=01uF 4 6 10.0 %

Aty/AT Drift with temperature? Veg = 15V 500 ppm/°C

Aty/Avg Drift with supply voltage® 0.1 06 15 WV

Ve Control voltage level Veg = +15V 96 10.0 10.4 96 104 v

Ve = +5V 29 333 3B 29 38 v

Vry Threshold voltage Ve = +18V 9.4 10.0 10.6 9.4 106 v

Vee = +5V 27 3.33 4.0 24 40 A
Ity Threshold current Viy = 106V 0.1 0.25 0.35 HA
Virig Trigger voltage Vee = +15V 438 50 52 45 55 v
Veo = +5V 1.45 1.67 19 1.5 22 v
ltig Trigger current VrRig = OV 05 09 20 HA
VReSET. Reset voitage® 0.4 1.0 0.1 13 v
laEseT Reset current VReset = 0.4V 01 04 06 mA
lreseT Reset current VReseT = OV 0.4 -1.0 -1.2 mA
Voo = +15V
Isiyk = 10mA 0.1 0.15 0.25 v
Ising = SOmA 04 05 0.70 v
VoL Output voltage (low)'° Ising = 100mA 20 22 26 v
Vcc = +5V
Ik = BMA 0.1 0.25 0.43 v
sk = SmA 0.05 0.2 0.38 v
Veg = +15V
Vou Output voltage (high)"® lsouRce = 100mA 130 | 133 125 v
Vee = +5V
Isource = 100MA 30 a3 26 v
[ Discharge leakage current 100 500 nA
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Timer 555

AC ELECTRICAL CHARACTERISTICS Vcc = +5V. Vec = +15V, unless otherwise specified.

SYMBOL PARAMETER TEST CONDITIONS Ta=+25°C Ta=-55°C, +125°C UNIT
Min Typ Max Min Typ Max
torr Tum-—off time® 7 VReseT = Veo 05 20 Us
tp Rise time of output’ 100 200 ns
e Fall time of output? 100 200 ns
NOTES:
1. Operation beyond the limits in this table may impair the useful life of the device.
2. Supply current when output high typically 1mA less.
3. Tested at Ve = +5V and Ve = +15V.
4. This will determine the max. value of Ra + Rg, for 15V operation, the max. total R = 10M£2, and for 5V operation, the max. total R = 3.4MS2.
5. Specified with trigger input high.
6. Time measured from a positive going input pulse from 0 to 0.8 X V¢ into the threshold to the drop from high to low of the output. Trigger is
tied to threshold.
7. This parameter is guaranteed but not tested.
8. Testing performed at Ry = 100k(2 only.
9. Testing performed at Rp = Rg = 1kQ only.

1

0. For long term static operation, derate the sink and source currents to SOmA maximum.
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TYPICAL PERFORMANCE CHARACTERISTICS

Minimum Pulse Width
Required for Triggering

Supply Current vs

Supply Voltage
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TYPICAL APPLICATIONS
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TYPICAL APPLICATIONS (Continued)
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Figure 1. AC Coupling of the Trigger Pulse
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Trigger Pulse Width Requirements
and Time Delays

Due to the nature of the trigger circuitry, the
timer will trigger on the negative going edge of
the input pulse. For the device to time out prop-
erly, itis necessary that the trigger voltage level
be returned to some voltage greater than one
third of the supply before the time out period.
This can be achieved by making either the trig-
ger pulse sufficiently short or by AC coupling
into the trigger. By AC coupling the trigger (see
Figure 1), a short negative going pulse is
achieved when the trigger signal goes to
ground. AC coupling is most frequently used in
conjunction with a switch or a signal that goes to
ground which initiates the timing cycle. Should
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the trigger be heid low, without AC coupling, for
alonger duration than the timing cycle, the out-
putwilt remain in a high state for the duration of
the low trigger signal without regard to the
threshold comparator state. This is due to the
predominance of Qy5 on the base of Qg, con-
trolling the state of the bistable flip—fiop. When
the trigger signal then returns to a high level, the
outputwill fallimmediately. Thus, the output sig-
nal will follow the trigger signal in this case.

Another consideration is the "turn-off time”.
This is the measurement of the amount of time
required after the threshold reaches 2/3 Vg to
tum the output low. To explain turther, Q, at the
thresholdinput turns on after reaching 2/3 Vg,
which then turns on Qg, which turns on Qg. Cur-
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rent from Qg tums on Qg which tums Q7 off.
This allows current from Qg to tum on Qyp and
Qo4 to give an output low. These steps cause

the 2|ls max. delay as stated in the data sheet.

Also, a delay comparable to the tum-off time is
the trigger release time. When the trigger is low,
Qg is on and tumns on Qy which tums on Q5.
Qjy5tums off Qg and aliows Q47 to turn on. This
turns off current to Qg and Qy,, which results in
output high. When the trigger is released, Qg
and Qqq shutoff, Qs turns off, Qg turns on and
the circuit then follows the same path and time
delay explained as "turn off time™. This trigger
release time is very impontant in designing the
trigger pulse width so as not to interfere with the
output signal as explained previousty.



