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The TLCS35 is a monolithic tming circuit w 8

fabricated using T1's LinCMOS™ process, which
provides full caompatibility with CMQS, TTL, and
MQOS logic and operation at frequencies
up to 2 MHz. Accurate time delays and oscillations are possible with smaller, less-expensive timing
capacitors than the NE5535 because of the high input impedance. Power consumptian is low across the

full range of power supply valtage.

NC~—Nag internal connecszan

Like the NES55, the TLCS55 has a trigger level approximately cne-third of the supply valtage and a threshald
level approximately two-thirds of the supply voltage. These levels can be altered by use of the control
voltage terminal. When the trigger input falls below the trigger level, the flip-flop is set and the cutput
gaes high. If the trigger input is above the trigger level and the threshald inputis abave the threshold level,
the flip-flop is reset and the output is low. The resst input can averride all ather inputs and can be usad
tg initiate 2 new timing cycle. If the resetinput is low, the flip-flop is reset and the autput is law. Whenever
the output is low, a low-impedance path is provided between the discharge terminal and ground.

While the CMQOS outputis capatle of sinking over 100 mA and saurcing aver 10 mA, the TLC535 exhibits
greatly reduced supply-current spikes during autput transitions. This minimizes the need far the large
decoupling capacitars required by the NES55.

These devices have internal electrostatic discharge (ESD) pratectian circuits that will pravent catastraghic
failures at voltages up to 2000 V as tested under MIL-STD-883C, Methad 3015. However, care shauld
‘be exercised in handling these cevices, as expasure ta ESD may resultin degradation of the device paramertric
perfarmance.

All unusad inguts shauld be tied to an approgriate logic level ta gravent false triggering.

The TLC333M is characterized far ageratian aver the full military temgeratura range of - 333C :a
The TLC333l is characterized for aperation iram —20°C g0 85°C. The TLC335C is cnarac:ariz
cperatior fram Q°C ta 70°C.

LinCMCS is a racemarx af T2xas Instrumenss !ncaracratec.
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TLCS55M, TLCS5551, TLC555C

LinCMOS™ TIMERS

AVAILABLE QPTIONS .

I PACXAGE
aamce .| mange | SMALL OUTUNE [ CHIP CARRIER CSRAMIC DIP | PLASTIC OIP
v (D) (FK) (LG} —- (P}
a°C . 2V
to to TLCS55CD TLCS55CP
_70°C 18 v
-40°C 3V
to 0 TLCSSSID TLCS55IP
gs5°C 18V
~55°C 5V :
ta ro TLCS55MFX TLCS55MUG
125°C° | 18 V

The D packageis available taped and reeied. Add the suffix A to the devica type (e.g.. TLCSS5CORT.

FUNCTION TABLE
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youn4 |e
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RESET TRIGGER THRESHOLD DISCHARGE
VOLTAGE! | VOLTAGE? VOLTAGE? QuTPUT SWITCH'

<MIN lrrelevant lrrelevant Low On °

>MAX <MIN lrrelavart High ot

>MAX >MAX >MAX Low On

>MAX >MAX <MIN As graviousty established

T For conditians shown as MIN ar MAX, use the appropriate value specified under
electrical characteristcs. .

functional block diagram

CONTROL  RESET
Voo |5 {41
(8)
R
(6) A1
THRESHOLD
R 1D QUTPUT
- s
R
!
TRIGGER —
A L
1L DISCHARGE
) {1
GNOD

Pin numoers are far ail packages exceat FX.
Reset can averride Trigger. which can averrice Thresncle.
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- rcssasM, T1C8351, TILR35C

LinCMOS™ TIMERS

ahsoluts maximum ratings over operating free-air tamperature ranga (unless otherwise noted)

TLCSSEM TLCSE® TLcss8C U™ umaT |
Supply voitaga (see Nata 1) : . 18 18 18 v
Input vaoltage: ’ -0.3 o Vpo -3.3mVpg -3.3wVpp v
Sink current, discharge or output 1380 150 —_ 150 mA
Sourcs current, output 18 18 15° mA
Contnuous total pawer dissipation See Oissivadon Radng Table )
Operating free-air tamperature range -55 ™ 125 -40w 85 Qw70 | °¢C
Storage tMpPeratixe range - -85 w 150 -85 m 150 -85 w 150 °C
Case tamperatura for 60 seconds FK package 260 ’
Lasd mmperaturs 1.8 mm (1/16 inch) . ST
from case foc 80 Siaate JG-package- |- 1300 - = oo’
Lead mperswura 1,6 mme(1/18inchl| | . o 260 280 =
from cass for 10 seconds

NOTE t: ' All voitage-vaiues-are with raspect to netwark.ground mmind - I S

- . P R

D(SSSPATION RATING TABLE

) PACKAGE TA = 25°C  DERATING FACTOR:. Ta = 70°C ~ " Ta = 85°C TA T zs°C T
POWER RATING ~ABOVE Tp = 25°C POWER RATING mwsan.amc POWER RATTNG S
’ D 725 mW 5.8 mwW/°C | 484 mW 377 mW T N/A T
< © 1375 mwW 11.0mwi°c =~ 880 mW T 715mw 0 (275 mwW e 3
’ 367 T10s0mwW T 8.4mwrec | 872mW 546 mW 210 mwW” T[T
P " 1000 mW 8.0 mW/9C 640 mW 520 mW N/A

TEXAS B o
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TLCS551, TLC555C
LincMOS™ TIMERS

alectrical charactaristics at specified free-air tamperature, VDO = 3 V for TLCS551, VDD = 2 V.far
TECS55C C e e e e .

TLCSEH TLCS55C
PARAMETER TEST CONDITIONST
MIN TYP ®™AX MIN TYP MAX UNIT
o aC 1. 4 | 0.88 1.33° 1.8
Thrashoid voiage lavel . 25 2 z 3 \"]
Full range 1.5 2.5 | 0.85 1.75
9
a
™ ald 25°C 10 1 oA
MAX 150 . 78
o . . 1. .4 0.87 0.5
Trigger va laved 25°C Q.71 1.0 29 Q g v
Full ranga | Q.81 1.39 0.3 1.08
T 25°C 10 B 10
rigger currst pA
MAX 150 75
S =
A voitaga level 25°C Q.4 1.1 1.8 ag.4 1.1 1.8 v
Fuil range Q.3 1.8 0.3 2
25°C 10 10 ‘
Reset current pA
MAX 15Q 75
Cantroi voitage (cpen-—circui
pe e e . MAX . 88.7% 66.7%
percantage of supply voltage | - .
25°C 0.03 0.2 . 0.03 Q.2
Discharge switch on-stata voitage. 1l = 1 mA . v
e A ge- | oL = MR - ["Full range 0.375 : 0.25
59 . 0.1
Discharga switch off-state current 25°C 9.1 nA
. MAX 120 . Q.3
25°C Q.07 Q.3 0.07 a.3
Law-evel cutput voitags ! = 1 mA - v
< oL Full range 0.4 0.35
25°C 1.3 1.9 1.8 1.8
High-level cutput vaitage 1 = ~300 v
S S QH s Full range | 2.5 1.5
Supply current 25°C 250 250 A
Fuil range {ole] 4Q0

TEull range (MIN 10 MAX] is ~40°C 0 85 °C for TLCS535! and 0°C to 70°C for TLCSS3C.
NOTE 2: Thesa values agply for the expeczad operating canfiguratans in which the Threshald tarminai is canneczed directly to the Oischarge

tarminal ar ta the Trigger terminal.
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TLCS555M, TLCSB3I, TLCS55¢
LinCMOS™ TIMERS

alectrical charactaristics at specified free-air temperatura, VDp = 5 V

TLCIB8M TLCS58 TLCS58C
PARAMETER TEST CONDITIONS | -
MEN TYP ~ MAX N TYP MAX MM TYP MAX
25°C 23 3.3 3.8 23 3.3 3.3 2.8 33 3.8
Threshoid voitage level
Full range| 2.7 3.3 27 3.8 2.7 3.9
25°C 10 10 1Q
Threshoid curreet
MAX 5000 150 75
] 258°C 1.38 1.68 1.96 | 1.38 1.88 1.96 | 1.36 1.88 1.38
Trigger voitags level
Full range| 1.28 2068 | 1.28 208 | 1.28 2.08
. 25°C 10 10 1Q
Trigoer current
MAX 5000 150 75
25°C 0.4 1.1 1.5 0.4 1.1 1.5 Q.4 1.1 1.5
Reset vortage level
Full enge| 0.3 1.8 0.3 1.8 a.3 1.8
25°C 10 10 10
Rewat curent
MAX 5000 150 75
Control voitage (cpen-circuit) as a
MAX 68.7% 88.7% a8.7%
percantage of suppty voltage
. 25°C 0.14 Q.5 Q.14 Q.5 G.14 Q.5
Olschearge switch on-state voitage | gL = 10 mA
Full range Q.8 Q.8 0.8
' . 25°C 0.1 0.1 a.1
Discherge switch off-state current
MAX 120 120 Q.5
25°C 0.21 0.4 a.21 0.4 a.21 0.4
gL = 8 mA ;
Full range 0.8 Q.5 Q.5
25°C 0.13 Q.3 Q.13 Q.3 Q.13 Q.3
Low-lavei cutput vaitage gL = SmA
Fuil range 0.45 a.4 Q.4
25°C 0.08 a.3 Q.08 Q.3 © Q.08 a3
N lgL = 3-2mA
Full ange Q.4 Q.35 0.35
3 25°C 4.1 4.8 4.1 48 4.1 4.8
High-levei autput voitagae gy = -1 mA
Fuil range 1.1 4.1 4.1
25°C 170 350 17Q 350 170 350
Sugcgly current Sea Nota 2
Full range 7C0 [Sle;e] 5C0

TFull range [MIN to MAX} is —55°C to 125°C far TLCS55M, ~40°C ta 85°C far TLCS5335i. and G°C o 70°C for TLCSS5C.

NOTE 2: These values aggly for the axpaci=d oparaung canfigurations in which the Thrashold tarmninal is connectad dirsctty to the Oischarge terminal ar

ta the Trigger terminal.
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TLC555M, TLCS551, TLCS55C

LinCMOS™ TIMERS

alactrical charactaristics at specified free-air temperature. Vpp = 15 V

TLCEEEM [ pelles 1.7 TLCSB8C
PARAMETER - TEST CONCITIONS UNIT
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
- 25°C | 3.4 10 10.55 | 3.48 10—-10.55 | 9.46 10 10.55
shoid voitage level
e Full range | 9.35 - 10.35 | 9.35 10.85 | 9.35 10.85 v
25°C | 10 10 10
Threshold cusrerTt SA
MAX 5000 | 150 75
. 25°C | 4.85 5 5.35 | 485 s 535 | s.85 5 3535
rigger voitage levet v
e Full mnge| 4.55 3.48 | 4.53 5.45 | 4.58 5.485
. 25°C e} 10 10
ngger [=3Tas 214
MAX 5000 150 75 A
25°C 0.4 1.1 1.5 Q.4 1.1 1.5 0.4 1.1 1.5
Resat voitage level v
Full range| 0.3 1.8 ] a.3 1.8 a.3 1.8
25°C 10 10 1q
Reset current gA
MAX 5000 150 75
Corrtrot (open—circuit] as
vorace * MAX 86.7% 88.7% 88.7%
percamtage of suppty voitage
Olach cwiten 5 160 mA 25°C Q.77 1.7 0.77 1.7 0.77 1.7
{ ] oON-state vd':aqo - \"
e oL Full range 1.8 1.8 1.8
25°C a.1 0.1 0.1
Discharga switch atf-state cument nA
MAX 120 120 0.5
25°C 1.28 32 1.28 3.2 1.28 3.2
lgL = 100 mA
Fuil ange 3.8 3.7 3.8
Lowdavel x 0 ma 25°C 0.83 1 0.53 1 0.83 1 v
w-lavel gutput voitage = .
oL Full range 1.5 12 ] 1.3
25°C 0.12 0.3 0.12 0.3 0.12 Q.3
Ig = 10 mA
Full range Q.45 Q.4 a.4
25°C | 12.5 142 125 142 12.5 142
IgH = = 10 mA
Fuil ranga| 12.5 12.3 12.5
. 25°C | 13.5 148 13.5 14.8 13.5 148§
High-level autaut voitage Ign = —~5mA v
Fuil range| 13.5 | 13.5 13.5
25°C | 142 123 | 142 149 142 149
IgH = -1 mA
Full range| 14.2 | 142 142
25°C 360 sco | 360 &CC 360 §aQ
Supgly curr=nt Ses Note 2 - P
Full range | 16aq | sca Elele)

TFull range (MIN o MAX) is —55°C

0 the Triggar tarminal.

ta 1252C far TLCS53M. ~20°C to 85°C far TLC3331. ane Q°C ta 7Q°C ‘or TLCS35C.
NQTE 2: These values agcly for the sxpacied ogarating canfiGurations in ‘wnich the Thrasncic t2rmunal is c3nneciag diracity 13 e Jiscrarge tarrminai

(@]
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TLC555M, TLC3551, TLCS55¢C
LinCMOS™ TIMERS

electrical charactaristics at specified free-air teamperaturs. Vpp: = 18 V

_ TLCSESM | LSS TLCE58C
PARAMETER TEST CONDITIONS T UNIT
MM TYP MAX | MIN  TYP MAX | MIN TYP MAX ,
25°C | 11.4 12 128 | 114 12128 | 11.4 12 12.8
Threahoid voltage ievet v
Full range| 10.9 12.7 | 10.3 12.7 | 10.3 12.7
25°C | 10 | 10 10
Thrasnoid current 24
MAX 5000 | 15Q 75
) 25°C 3.8 8 8.4 | 5.8 8 8.4 5.8 8 3.4
Trigger voitaga lavei - K
Fuil range| 5.5 6.5 | s.5 8.5 | s.5 8.5
. 25°C 10 . 10 10
rgger Current
MAX 5000 . 150 75 mA
a | 25°C 0.4 1.1 1.5 0.4 1.1 rs | a4 1.1 1.5 v
eo3at voitage lavel . -
Full mange| 0.3 1.3 a3 18| 03 1.8
25°C 10 | 10 10
fleset current . sA
. MAX 5000 .- 150 . 75
Carrool voltage (cpen—circuat) as a
MAX 68.7% 88.7% B 88.7%
percarntage ot supply voitage
o ch | 100 mA 25°C c.72 1.5 a.72 1.5 0.72 1.5 v
ischarge switch cn-state voitage =
aL Fuil range : 1.8 1.8 1.8
. 25°C Q.1 0.1 0.1
Olscharge switch off-state current nA
MAX . 120 120 0.5
Lowdiavel ' 1.2 mA 25°C 0.04 - 0.3 0.c4 03 | 0.04 0.3 v
'Way aQUTDUT v . ] - - m
9 oL = Full range 0.4 0.35 0.3s
X 25°c | 17.3 173 17.3  17.8 173 17.9 .
High-level output vaitage lg = =1 mA v
Full range| 17.3 17.3 17.3
25°C 60Q 8cg 600
Supgly current See Nots 2 #A
Fuil range 1000 300 8ca

TFull range (MIN ta MAX] is —55°C ta 125°C far TLCS55M, -4Q°C g 85°C for TLC35351. an¢ Q?C s 70°C for TLC335C.
NQTE 2: These values agply for the exgec:iad aperating configuration in which the Thresnald terminal i3 cannectad direcdy a the Cischarge terminal ar @
the Trigger tarminal.

ocperating charactaristics, Vpp = 5 V, TA = 25°9C (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN  TYP MAX | uNIT

Initial error of dming interval = Vgg = 3V w15V, 1% 3%
— - 0
Sup.gly vc'ltaga sensitvity L Ra = Rg 1 kQ to 100 k2. o1 a.5 g
of timing interval Cr = Q.t ur, See Note 3
Qurtput guise rise time 2Q 73
2 _ AL = 10 MQ, C_ = 1QoF - .J as
.| Qurout pulse tail time - 13 80 |

Maximum fraquency in ARa = 470 Q. Rg = 2C0 Q. 1.2 2.1 MHz
astable mace Cy = 20Q gr. See Nate 3

:T'uming interval errar is cafined as the citference Setween the measured value anc Ne average value af a rancam samcle from 2ach grecess

eun.
NQTE 3: Rga. Az, ane Cy are as cefined in Figure 1.

3
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TLC555M, TLC5551, TLCS55C
LirCMOS™ TIMERS

i F—TYPICAL APPUCATION- DA.TA

.-.. ---'.. ..- - — . VDD

Fﬁn numbers are for all packzges exr:ept F'<_

HGURE 1. CIRCUIT FOR ASTABLE

OPERAﬂON
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