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18E D WM 29b1724 0078427 T WMgree. cpecec SAGSS, NESSS .

NOTICE , PRECISION TIMERS
SEE ORDER OF DATA FOR ERRATA INFORMATION

D1669, SEPTEMBER 1973—REVISED OGTOBER 1988

Timing from Microseconds to Hours SEG55, SES55C . . . JG PACKAGE

N SAB55, NES55 . . . D, JG, OR P PACKAGE
Astable or Monostable Operation (TOP VIEW} T 51 ﬂ

Adjustable Duty Cycle a0 7T vec

TTL-Compatible Output Can Sink or TRIG[]2 7[] DISCH
Source Up to 200 mA ouT[]3 6 [] THRES
RESET|4  s[]CONT

® Functlonally Interchangeable with the
Signetics SE555, SEG55C, SAE55, NE555;
Have Same Pinout SE5S5, SEE55C . . . FK PACKAGE
{TOP VIEW)

SEB55C FROM Tl IS NOT RECOMMENDED
FOR NEW DESIGNS

descﬂpﬁon TEXAS INSTR (LIN/INTFC) 18[ NC

These devices are monolithic timing circuits DISCH
capable of producing accurate time delays or 16[INC
oscillation, In the time-delay or monostable mode 15[} THRES
of operation, the timed interval is controlled by NC
a single external resistor and capacitor network.
In the astable mode of operation, the fraquency
and duty cycle may be independently controlled
. with two external resistors and a single external
5 capagcitar.

NC—No internal connection

The threshold and trigger levels are normally
two-thirds and one-third, respectively, of Vce. functional block diagram
Thase levels can be altered by use of the cantrol
voltage terminal. When the trigger input falls
halow the trigger level, the flip-flop is set and the CONTROL
output goes high. If the trigger input is above the

trigger level and the threshold input is above the S R .
threshald level, the flip-flop is reset and the qR1

output is low. The reset input can override all THRESHOLD R 1P :
other inputs and can be used to initiate a new g OUTPUT
timing cycle. When the reset input goes low, the ) s
flip-flop is reset and the output goes low. p:

Whenevar the output is low, a low-impedance ]
path is provided between the discharge terminal
and ground.

TRIGGER |
The output circuit is capable of sinking or SR
sourcing current up to 200 mA. Operation is ;' "\
specified for supplies of 5 to 15 V. With a 5-V DISCHAGE
supply, output levels are compatible with TTL

. GND
inputs.

The SE555 and SES55C are characterized for Reset can override Trigger, which can override Threshold.
operation over the full military range of ~55°C
to 125°C. The SAB55 is characterized for
oparation from —40°C to 85°C, and the NE555
is characterized for operation from 0 °C ta 70°C.

Vee RESET

x

VW

Special Functions E
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SE5565, SEG56C, SA655, NEGSS

PRECISION TIMERS

13E D

M 2961724 0078428 1 WM

TEXAS INSTR (LIN/INTFO)
AVAILABLE OPTIONS FUNCTION TABLE
PACKAGE TRIGGER | THRESHOLD DISCHARGE
TA | Vitwes MAX | SMALL | CHIP | CERAMIC| PLASTIC RESET| yoLracet | voLTace! OUTPUT| ~ swive
RANGE! Voo = 16 V | OUTLINE| CARRIER Dip DiP || Low | lrrelevant | lrrelevant Low On
(D) (FK) (JG) (P High ] < 1/3 Vppl Irrelevant High Off.
0°C High | > 1/3 Vpp] > 2/3 Vpp Low On
to 1.2v NEBSSD NEB55JG | NESGEP As previously
70°C High | > 1/3 Vo) < 213 VoD established
—40°C tVoltage levels shown are nominal
to 11.2v | sAEssD SABE5JG | SABSEP | o0 -
85°C s
= T=91-19
ii ¢ 106V SEBSSFK | SEE55JG
126°C 1.2V SEBS5CFK! SEB56CIG

The D package is available taped and reeled. Add the sutfix R to the device
type {a.g., NESSSDR).

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voitage, V¢ (See Note 1)

Input voltage (control, reset, threshold, and trigger) .

Outputourrent «....cvnvvese

P s e ae e

8V
vce

veee. 2225 MA

Continuous total dlssmaﬂon Ceeeiaas e . Ceenane see Dissipation Rating Table
Operating free-air temperature range' SE555 SESSSC e . -55°C to 125°C
SABBB. ... i veveeae.s —40°C to 85°C
NEBS5 .. e e 0°C to 70°C
Storage temperature range ...... Chttareeanna e e e eearaes -65°C to 150°C
Case temperature for 60 seconds: FK package ... v e ana e ansn o ereeercureaaen. 260°C
Lead temperature 1,6 mm ({1/16 inch) from case for 60 seconds JG package Cerrrae e 300°C
4 Lead temperature 1,6 mm {1/16 inch} from case for 10 seconds: D or P package ........ 260°C
o0 NOTE 1: All voftage values are with respect to network ground terminal.
g DISSIPATION RATING TABLE
0
§: PACKAGE TA < 26°C D::::g:‘e Ta = 70°C Ta = 86°C Ta = 126°C
POWER RATING POWER RATING POWER RATING  POWER RATING
- ABOVE Tp = 26°C
= D 726 mW 5.8 mW/°C 484 mW 377 mW N/A
= FK 1376 mW 11.0 mwW/°C 880 mW 716 mW 276 mW
g‘, JG {SE5B5, SEG55C) 1050 mW 8.4 mW/°C 872 mW 6546 mwW 210 mW
(=] JG (SA555, NEG56) 825 mW 8.6 mwW/°C 528 mW 429 mW N/A
g P 1000 mW 8.0 mWI°C 840 mW 520 mW NJA
racommended operating conditions
SEG56 SEB56C SAE56 NEB55 UNIT
MIN MAX | MIN MAX | MIN MAX | MIN MAX
Supply voitage, Vcc 4.6 18 4.6 16 4.5 16 4.5 16 Vv
Input voitage {control, reset, threshold, and trigger) Vee Vee Vee vee v
Qutput currant +200 +200 +200 +200 mA
Qperating frae-air temparature, TA -65 126 | ~-66 126 1| -40 86 0 70 °C
EXAS {l’
4-38
INSTRUMENTS
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18E D WH 389bL724 0078429 3 M SE655, SE555C, SA555, NE555
PRECISION TIMERS
TEXAS INSTR (LIN/INTFC) 'F’S}-Iq

electrical characteristics at 26 °C free-air temperature, Vee = 5V to 15 V {unless otherwise noted)

SEESS SEB55C, SA555,
PARAMETER TEST CONDITIONS NEB55 UNIT
) MIN  TYP MAX| MIN TYP MAX
Vee = 15V 9.4 10 10.6] 8.8 10 11.2
level
Threshold voltage leve Ve = BV 27 33 4| 24 a3 az] ¥
Threshold current
30 250 3 2
{see Nate 2) 0 %0 nA
j Veg = 16V 4.8 5 52| 48 5 5.6
Triggar voltage lovel Vec =5V 145 1.67 18| 11 167 221 Y
Trigger cutrent Triggar st O V 0.5 0.9 0.5 2 #A
Reset voltage leval 03 0.7 1| 03 o7 1 v
Reset at Vee 0.1 0.4 0.1 0.4
Raset current Reset at O V —04 -1 o4 -15] ™
Discharge switch 20 100 20 100 nA
off-state current
Control voltage Vee = 168V 9.6 10 104 9 10 11 v
{open circuit) Vee =5V 2,9 3.3 3.8 2.6 3.3 4
foL = 10 mA 0.1 0.15 0.1 0.25
_ loL = 50 mA 04 0.5 0.4 0.76
Low-level output voltage Voo =18¥ oL = 100 mA 2 22 2258 v
P a laL = 200 mA EX 25
_ loL = 5 mA ] 01 02 0.1 0.35
Vec =5V loL = 8 mA 0.15 026 0.16 0.4
_ loH = -100 mA 13 13.3 12,76 13.3
High-leve! output vaitage| VGG = 18V loH = ~200 mA 126 12.5 v
Vee =5V foH = —100 mA 3 33 275 3.3
Output low, Vee = 16V 10 12 10 15 -
No load Ve =56V 3 5 3 6
Supply current Gutput Figh, Voo = 16V s 10 s 1] ™
No load Vee =5V 2 4] 2 [
NOTE 2: Thisp infl the il velue of the timing resistors R and Rg in the circuit of Figure 12. For example, when [ 2]
Vge = 8V, the maximum value is R = Ry + Rp = 3.4 M@, and for Vgc = 15 V, the maximum value is 10 MQ. g
operating characteristics, Voo = 5 Vand 15 V "6'
TEST SEB55C, SA555, g
PARAMETER CONDITIONS? SEB55 NE556 UNIT i
MIN TYP MAX | MIN TYP MAX E
iti imer, § 05 1. 1 e
Initial error of Each timer, monostable Ta = 26°C 65 156 3 % o
timing interval® Each timer, astable! 1.5 2.25 @
Temperatura coefticient Each timer, monostable$ Ta = MIN 30 100 50 ppmIC C%
of timing interval Each timer, astable! to MAX 20 150 ,
itivi imet. § . . 1 0.
Supply volitage sensitivity Each timer, mpnostable Ta = 25°C 0.05 0.2 0 5 %IV
of timing interval Each timer, astable 0.16 0.3
Output pulse rise tine Cp = 15 pF, 100 200 100 300 ns
Qutput pulse fall time TA = 25°C 100 200 100 300
IFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
*Timing interval ercor is defined as the difference between the measured value and the average value of a random sample from each process
n.
$Values specified are for a device in a monostable circuit similar ta Figure 9, with component values as follow: Rp = 2 kI to 100 k1,
C = Q.1 4F.
TValues spacified are for a device in an astabla circuit similar to Figure 12, with component values as follow: RA = 1k{lto 100k, C = 0.1 4F.
{7
I EXAS 4-39 .
NSTRUMENTS
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SEEEE, SEG55C, SAG5S, NE5SE L8E D WM 89kL1l724 0078430 T WH
PRECISION TIMERS
TEXAS INSTR (LIN/INTFC)

TYPICAL CHARACTERISTICST , —S' ,- /q
LOW-LEVEL OUTPUT VOLTAGE LOW-LEVEL QUTPUT VOLTAGE
vs vs
LOW-LEVEL QUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
10 — 10 . .
7fVgec =6V 7 EVeog = 10V
> 3 >
I 4 ¢ i 4
& 2 ! t T & L
8 4 a — = -+ 8 2 - =
3 Ta = -55°C ( L £ o =
g 1 A i ] !\ ,(I/ g 1 TAI L I2i51 |(|: _/ _,,
——— — 17 -] Ta = —-55°C = ou " 2
.s-.- 0.7 ——TA = 25°C 1t f',- 0.7 f\
& 04— jiA 3 04 TA = 126°C<—]
% 02 ’ Ta = 126°C L] % o2 : 47
3 : ) 3
2 04 32 0.1
S0.07 = S 0.07
1 — ]
: 8904 &= : 40.04
' > 0.02 i > 0.02
0.01 . 0.01
i 1 2 4 710 20 40 70100 1 2 4 710 20 40 70100
H lgL—Low-Level Output Current—mA loL—Low-Level Output Current—mA
FIGURE 1 FIGURE 2
LOW-LEVEL OUTPUT VOLTAGE DROP BETWEEN SUPPLY VOLTAGE AND OUTPUT
V8 Vs
m LOW-LEVEL QUTPUT CURRENT HIGH-LEVEL OUTPUT CURRENT
. 19] Ve = 15 V& 20 Ta = - 56°C
FVee = A=~
0 > 4, ——— 1.8 == —
b4 é — Ta = —55°C<LI ] > 16 Lt
9, £ 2 - é Ta=26°CHill —
2 3 0; | & 1.4 //,
3 . L1
& g o4 8 12 Ta =125°C ||| 4+
3 ©° 7 Ta = 25°C e 10 -
[v) T 0.2 IRl A N A A1 A 1
Q %o =+ = 8
e 3 Ta = 126°C | g0
3 0.1 >
2 5007 1 08
'6, 0.04 L7 Soa
> 0.02 ERRIRT i 0.2
0.01 i i E | i 0 Vee I- 5| Vlt? l1‘5| |v|
2 4 710 20 40 70100 1 2 4 710 20 40 70100
loL—Low-Level Qutput Cutrent—mA IgH~High-Level Output Current—mA
FIGURE 3 FIGURE 4

tData for tempetatures below Q°C and above 70°C are applicable for SEBBS circuits only.

TEXAS J’Q
INSTRUMENTS
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18E D W 89361724 0078431 1 WM o o SESEGC, SASGS, NESSS

PRECISION TIMERS
7-S5)-19

NORMALIZED OUTPUT PULSE DURATION

TEXAS INSTR (LIN/INTFC)

TYPICAL CHARACTERISTICSt

SUPPLY CURRENT {(MONOSTABLE OPERATION)
vs vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
10 T 1 : 1.015
| Output low, -
No load 2 Ny
a8 8 1.010
- >
& %
05' 6 TA = 25°(‘: % 1.005 i
s i > /‘/
] | & 1.000
-§ —TA = -565°C e ]
4 — Nt 8
3 L TA = 125°C $ 0.995
8 F
= 2 s
g 0.980
: Q
i 8
0 Z 0.985
5§ 6 7 8 9 10 11 12 13 14 15 4] 5 10 15 20
Vee—Supply Voltage—V Vee—Supply Voltage—V
FIGURE & FIGURE 6
NORMALIZED OUTPUT PULSE DURATION PROPAGATION DELAY TIME
{(MONOSTABLE OPERATION) vs :
v§ LOWEST VOLTAGE LEVEL 4 3
FREE-AIR TEMPERATURE OF TRIGGER PULSE
§ 1015 — 300 7]
4 Vee = 10V g
] @ 4
P
g 1010 § 250 ]
2 c
% £ TA = -55°C-R =
_§ 1.005 £ 200 1 /’ 7 TN
a
> T K TA = 0°C }/ E
2 1.000 B % 180 w7 ‘S
\\ .§ ]
§ a g —’// Ta = 25°%C c%
0.995 2 100 ——t
A " Ta = 70°C
= A
a |
0.980 t & 50 A b
i Ta = 126°C
é 0.985 f ! 0 ’
~75 -60-26 0 25 50 75 100" 125 0  0.1xVgg 0.2xVgg 0.3xVeg 0.4xVee
TA—Frae-Air Temperature— °C Lowest Voitage Leve! of Trigger Pulse
FIGURE 7 FIGURE 8

tData for temperatures helow 0°C and above 70°C are applicable for SEB55 circuits only.

EXAS Q‘ 4-41
INSTRUMENTS
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SEGGE, SEGEGC, SAGSS, NES55  LAE D WM 89L1724 0074432 3 W
PRECISION TIMERS

TEXAS INSTR (LIN/INTFQ)

TYPICAL APPLICATION DATA 7 - SI - , Ci

monostable operation

Ra = 9.1K0
QL = 0.01 4F
LR = 1k
See Figure 9
Vee
{5Vto 16V)
NPUT VOLTAGE
g
>
T8 - 1] [
o
L §
s$hL 3
DISCH QUTPUT VOLTAGE
out OUTPUT
THRES / / A /
INPUT ———] TRIG / / /
- GND CAPACITOR VOLTAGE
T T [ M |

Tima-0.1 ms/div

FIGURE 9. GIRCUIT FOR MONOSTABLE OPERATION FIGURE 10. TYPICAL MONOSTABLE WAVEFORMS

suonoun jeroadg !

For monostable operation, any of these timers may be connected as shown in Figure 9. if the output is
low, application of a negative-going pulse to the trigger input sets the flip-flop (Q goes low), drives the
output high, and turns off Q1. Capacitor C is then charged through RA until the voltage across the capacitor
reaches the threshold voltage of the threshold input. If the trigger input has returned to a high level, the
output of the threshold comparator will reset the flip-flop {Q goes high), drive the output low, and discharge
C through Q1.

Monostable operation is initiated when the 10
trigger input voltage falls below the trigger
thrashold. Once initiated, the sequence ends
only if the trigger input is high at the end of the
timing interval. Because of the threshold level
and saturation voltage of Q1, the output pulse
duration is approximately tw = 1.1 RAC.
Figure 11 is a plot of the time constant for
various values of RA and C. The threshold levels
and charge rates are both directly proportional
to the supply voltage, V¢ . The timing interval
is therefore independent of the supply voltage,
so long as the supply voltage is constant during
the time interval. 104

10-1

.
i

10-2

1,,~Output Puise Duration—s
)
[]
w

Applying a negative-going trigger pulse
simultaneously to the reset and trigger terminals 10-5
during the timing interval discharges C and re- 0.001 0.01 0.1 1 10 100
initiates the cycle, commencing on the positive C-Capacitance—uF

edge of the reset pulse. The autput is held low

as long as the reset pulse is low. To prevent false ;:ﬁ‘lﬂﬁc:; v:g;::£l$:hsci
triggering, when the reset input is not used, it
should be connected to VCC.

4-42
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078433 5 =
L8E D MR 89LL724 007843 SE55, SE655C, SAGS5, NEGSS

. PRECISION TIMERS
TEXAS INSTR (LIN/INTFC)

TYPICAL APPLICATION DATA I - S" - I 7
agtable operation
Vee
BVt 15V) Ra = 5Kk
X
& C=0.
0.01 uF 1. R = 1 g
OPEN T See Figure 12
L (See l =
Ra :: Note A)
1 CONT Vee [ 2
RESET 3AL 3
DISCH T
2 out oUTPUT 3
Re g THRES S ety
TRIG GND il JouTPUT vOLTAGE
c e
T I AL ALA
= VIVIVIVT\
NOTE A: Decoupling the cantral voltage input te ground with a CAPACITOR VOLTAGE
capacitor may improve operation. This should be I |
luated for individual applicati Time—0.5 ms/div
FIGURE 12, CIRCUIT FOR ASTABLE OPERATION FIGURE 13. TYPICAL ASTABLE WAVEFORMS

As shown in Figure 12, adding a second resistor, RB. to the circuit of Figure 9 and connecting the trigger
input to the thrashold input causes the timer to self-trigger and run as a multivibrator. The capacitor C
will charge through RA and Rg and then discharge through Rp only. The duty cycle may be controlled,
therefore, by the values of RA and Rg.

This astable connaction results in capacitor C charging and discharging between the threshold-voltage
level {~0.67-VcC) and the trigger-voltage leve! (=0.33+Vce). As in the monostable circuit, charge and
discharge times {and therefore the frequency and duty cycle) are independent of the supply voltage.

Figure 13 shows typical waveforms generated during astable operation. The output high-level duration

tH and low-level duration t| may be calculated as follows: g
(~]
100k -
tH = 0.693 (RA + Agl C 16
= S
t = 0.693 {Ag) C 10k 5
. . [T
Other useful relationships are shown below. 2 -
1k 8
period = 14 + 1| = 0.693 (RA + 2Rg) C (2]
Qo
1.44 & =3
frequency = A + 2R@I C 100 (7)
. L\ Rp
Qutput driver duty cycle = H+u= 8a+ 2R € 10
tH Rp w
Qutput waveform duty cycle =‘H TR 1- Aa + 2Rp - 1
. . . l:]
Low-to-high ratio = tH = RaA + Ra 01 N \
0.001 0.01 0.1 1 10 100

C—Capacitance—~uf
FIGURE 14, FREE-RUNNING FREQUENCY

Texas ‘Q‘ 4-43
INSTRUMENTS
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TEXAS INSTR (LIN/INTFQ)
$E565, SE555C, SAGS5, NEBSS
PRECISION TIMERS

M 489Ll724 0078434 7 W

T=51-19

18E D

missing-pulse detector

Veg =6V
[RA = 1kO
Vee (5 Vto 165 V) | C = 0.1 4F
See Figure 16
[ Rp Ra
INPUT RESET Vg 2
OUTPUT .OUTPUT S NPUT VOLTAGE
TRIGGER 2
3
DISCHARGE %
>
J__ CONTROL THRES- QUTPUT VOLTAGE
HOLD
0.01 uF GND =Ce / ' ’
T ] ) ,
AS5T3644 CAIPAC'lTOl:l VOILTAIGE

suonound |eeds

TYPICAL APPLICATION DATA

3 Time-0.1 ms/div

FIGURE 15. CIRCUIT FOR FIGURE 16. MISSING-PULSE
MISSING-PULSE DETECTOR DETECTOR WAVEFORMS

The circuit shown in Figure 15 may be used to detect a missing pulse or abnormally long spacing between
consecutive pulses in a train of pulses. The timing interval of the monostable circuit is continuously
retriggered by the input pulse train as long as the pulse spacing is less than the timing interval. A longer
pulse spacing, missing pulse, or terminated pulse train permits the timing interval to be completed, thereby
generating an output pulse as illustrated in Figure 16.

frequency divider

By adjusting the length of the timing cycle, the basic circuit of Figure 9 can be made to operate as a frequency
divider. Figure 17 illustrates a divide-by-3 circuit that makes use of the fact that retriggering cannot occur
during the timing cycle.

Vee =5V

L Ra = 1250 0
C = 0.02 sF
FRL = TkQ
Sea Figure 9

INPUT VOLTAGE

Voltage—~2 V/div

QUTPUT VOLTAGE
= A

] ]

CAPACITOR VOLTAGE
PR R S aaal

| |

Time—0.1 ms/div
EIGURE 17. DIVIDE-BY-THREE CIRCUIT WAVEFORMS

444

o

Exas WP
INSTRUMENTS

POST OFEICE BOX 655012 » DALLAS, TEXAS 75285



TEXAS INSTR (LIN/INTF() 18E D MR 89L1724 00748435 9 mm

SE555, SE655C, SA555, NE555
PRECISION TIMERS

TYPICAL APPLICATION DATA 7‘—5', _/ 9

pulse-width modulation

RA = 3 ki1
Vee BV to15V) C = 0.02 4F
~—{fL = 1ka
'——» AL RA L~ \\Seo Figure 18
- |1 .
€
RESET Vee MODULATION INPUT VOLTAGE
CLOGK ouUTPUT OQUTPUT
— TRIGGER >
INPUT 2
-~
S
DISCHARGE 1 CLOCK INPUT VOLTAGE
MODULATION £ l
INFUT—]€ONTROL  THRES. 3 I
(Sea Note B) HOLD ||
ShD Te U | Uy
l. L OUTPUT VOLTAGE-|
NOTE 8: The madulating signal may be direct or capacitively IM [1 1
coupled to the control terminal. For direct caupling, the I CAPACITOR VOLTAGE
effacts of madulation source voltage and impedance on et 1t
the bias of the timer should be considered. Time—05 ms/div
FIGURE 18. CIRCUIT FOR PULSE-WIDTH FIGURE 19. PULSE-WIDTH MODULATION
MODULATION WAVEFORMS

The operation of the timer may be medified by modulating the internal threshold and trigger voltages, which
is accomplished by applying an external voltage lor current) to the control pin. Figure 18 shows a circuit
tor pulse-width modulation. A continuous input pulse train triggers the monostable circuit, and a contro!
signal modulates the threshold voltage. Figure 19 illustrates the resulting output pulse-width modulation.
While a sine-wave modulation signal is illustrated, any wave shape could be used.

Special Functions E

Exas W& s
INSTRUMENTS
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8E D
SEG65, SEG55C, SAG56, NEGES M 39b1724 0078436 0 mW

PRECISION TIMERS
TEXAS INSTR (LIN/INTFQ)

a——
TYPICAL APPLICATION DATA ] ’5" Iq
pulse-position modulation
Vec {5Vt 15V) RA = 3ka'
Rg = 500 0
l______ AL A RL = 1k
A Ses Figure 20
RESET  Vce ] |- ™~
OUTPUT ouTPUT -
TRIGGER B [ MODULATION INPUT VOLTAGE T |
2
DISCHARGE :
MODULATION R A
INPUT ——] CONTROL THRES- 8 i
{See Nate B) HOLD $
GND =C QUTPUT VOLTAGE
1 + Ak || A,
L4 Ty
NOTE 8: The modulating signal may ba direct or capacitively {
coupled to tha controt terminal. For direct coupling, the
eftects of modulation source veltage and impadance on I - CAPACITOR VOLTAGE
the bias of the timer shauld be considered. Time—0.1 me/div
FIGURE 20. CIRCUIT FOR PULSE-POSITION FIGURE 21. PULSE POSITION-MODULATION
MODULATION WAVEFORMS

As shown in Figure 20, any of these timers may be used as a pulse-position modulator. This application
modulates the threshold voltage, and thereby the time delay, of a free-running oscillator. Figure 21 illustrates
a triangular-wave modulation signal for such a circuit; however, any wave shape could be used.

suonoun4 jeedg !

4-46 EXAS %
INSTRUMENTS
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18E D MM 89L1723y4 0078437 c

SE565, SEG55C, SAG55, NE5E5
PRECISION TIMERS
TEXAS INSTR (LIN/INTFQ)

TYPICAL APPLICATION DATA T'S;T- / q

sequential timer

Vee
i f ¢ Lis $ra Bxa w | s She 3aka ] : |e) $he
RESET  vgo < | RESET  V¢C (3)" | RESET Ve m«'
3)
2 2 ouTePUT
o—— Bhnigeer  QUTPUT 2 rricoen  OUTPUT 2 rricaER
s 0.001 0.001 7
piscHARGe [lZlg uF DISCHARGE 214 uF DISCHARGE [0
5) 15) 15)
CONTROL  pcee o] CONTROL  yyres. ) CONTROL  yynes.fie)
ano MO0 ] ROLD onp HOLP —9
D GND
0.0t ~Ca | 0.01 —r<cg | 0.01 —=<Cc
« T G T =F T _ TP+ T T T
CA=104F I CC= 14,7 uF
RA = 100 k2 = Rc = 100 ke
QUTPUTA Co =47 uF OUTPUT B OuTPUT ¢
Rpg = 100 kq

S closas momantarily at t = 0,

FIGURE 22. SEQUENTIAL TIMER CIRCUIT

Many applications, such as computers, require signals for initializing conditions during start-up. Other
applications, such as test equipment, require activation of test signals in sequence. These timing circuits
may be connected to provide such sequential control. The timers may be used in various combinations
of astable or monostable circuit connections, with or without modulation, for extremely flexible waveform
control. Figure 22 illustrates a sequencer circuit with possible applications in many systems, and Figure 23
shows the output waveforms.

1
Sea Figure 22
OUTPUTA  fet Al twA=11RACA
pe—t= t\, B
[
2
2 QUTPUTB twB = 1.1 RgCy
0
3
$
OUTPUT C ef1,,c—p twC=11RcCc
je———t =0
t—Time—1 s/div

FIGURE 23. SEQUENTIAL TIMER WAVEFORMS

EXAS ‘t’f
INSTRUMENTS
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