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General Description

The Maxim ICM7555 and ICM7556 are respectively single
and dual general purpose RC timers capable ot gener-
ating accurate time delays or frequencies. The primary
feature is an extremely low supply current, making this
device ideal for battery-powered systems. Additional fea-
tures include low THRESHOLD, TRIGGER, and RESET
currents, a wide operating supply voltage range, and
improved performance at high frequencies.

These CMOS low-power devices offer significant per-
formance advantages over the standard 555 and 556
bipolar timers. Low-power consumption, combined with
the virtually non-existent current spike during output
transitions, make these timers the optimal solution in
many applications.

Applications

Pulse Position Maodulation
Sequential Timing
Missing Pulse Detector

Pulse Generator
Precision Timing

Time Delay Generation
Pulse Width Modulation
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General Purpose Timers

Features

¢ Improved 2nd Source! (See 3rd page for
“Maxim Advantage™”).

+ Wide Supply Voltage Range: 2-18V

+ No Crowbarring of Supply During Output
Transition

¢ Adjustable Duty Cycle

¢ Low THRESHOLD, TRIGGER and RESET
Curents

¢ TTL Compatible
¢ Monolithic, Low Power CMOS Design

Ordering Information
PART TEMP RANGE PACKAGE
ICM7555IPA  -20°C to +85°C 8 Lead Plastic DIP
ICM75551JA -20°C to +85°C 8 Lead CERDIP

ICM7555ITV  -20°C to +85°C  TO-99 Can

ICM7555MJA -55°C to +125°C B Lead CERDIP

ICM7555MTV -55°C 10 +125°C  TO-99 Can

ICM7555ISA -20°C to +85°C 8 Lead Small Outline

ICM7555/D 0°C to +70°C Dice

ICM7556IPD  -20°C to +B5°C 14 Lead Plastic DIP

ICM7556MJD -55°C to +125°C 14 Lead CERDIP

ICM7556ISD  -20°C to +85°C 14 Lead Small Qutline

ICM7556/D 0°C to +70°C Dice
Typical Operating Circuit
-ﬂ H v+
——{]°® [s}—0
- ' 2] smaxim |7
—'E 1cm7sss [g
Vvt
OUTPUT O—E E
Frequency Generator 1:

(Detailed Circuit Diagram — Figure-1a)

The “Maxim Advantage™” signifies an upgraded quality level. At no additional cost we offer a second-source device that is subject to the
following: guaranteed performance over temperature along with tighter test specifications on many key parameters; and device
snhancements, when neaded, that rasulit in improved performancs without changing the functionality.

MNMAKXI/N

Maxim Integrated Products 1

9GS.L/SSSLINOI



ICM7555/7556

General Purpose Timers
ABSOLUTE MAXIMUM RATINGS (Note 1)

SupplyVoltage . . ....... .. ... ... . . . ... ... . ..... +18 Volts ICM7555ISA (Maxim)................. —20°C.to +856°C
Input Voltage TRIGGER ICM7550IPA ... ... —20°C to +85°C
Contrel Voltage THRESHOLD <Vt +0aVto>-0.aV ICM75551TV . ... ... .. . ... . .... —20°C to +85°C
RESET ICM7556IPD . ... .. ... . . . ... —-20°C to +85°C

Output Current . ... ... 100mA ICM7SS5MTV ... ... —558°C to +125°C
Power Dissipation? ICM7556. .. ................... 300mW ICM7556MJD . ... —559C o +125°C
ICM7555 . .. ... . ... 200mW Storage Temperature .. ................... -65°C to +150°C

Operating Temperature Range Lead Temperature (Soldering 60 Seconds) ... ........ +300°C

ICM75551JA (Maxim). . ................ —20°C to +85°C

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure
to absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(V+ = +2to +15 volts; Ty = 25°C, Unless Noted)

VALUE
PARAMETER SYMBO TEST CONDITIONS MIN | TYP | MAX | UNITS
Supply Voltage vt --20°C < Ta € +70°C 2 18 v
—55°C = Tas +125°C 3 16 v
Supply Current ¥ I ICM7555 vt 2y 60 200 LA
V' =18V 120 300 uA
ICM7556 vt= 2v 120 400 uA
V=18V 240 | 600 A
Timing Error Ra. Re = 1k to 100k, 5V<svr<isv
C-= 0,1‘4’:
tnitiat Agcuracy Note 4 2.0 5.0 %
Doft with Temperature Note 4 vt= §v 50 ppm/°C
v =10V 75
V' =15V 100
Dnift with Supply Voltage vVt = 5V 1.0 3.0 %’V
Threshold Vaoltage VTH Vv = BV 0.63 0.66 0.67 v
Trigger Voltage VTRIG V* = 5y 0.29 0,33 0.34 V-
Trigger Current ITRIG Vv =18V 50 DA
V+= 8Y 10 pA
Vi= 2V 1 pA
Threshold Current It V*+ = 18V 50 pA
Vt= 8y 10 pA
V= 2y 1 pA
Reset Current lagy VResey = Ground V=18V 100 pA
V*= 5y 20 pA
Vr= 2v 2 pA
Reset Yoltage VRST V=18V 0.4 0.7 1.0 v
' r= o2V 0.4 0.7 1.0 v
Control Voitage Lead Vey V+= 5V 062 | 066 | 0.67 v
Output Voltage Drop Vo Qutput Lo Vt=18V Isink = 3.2mA 0. 0.4 v
Vt = BY Isink = 3.2mA 0.15 0.4 v
Output Hi r=18v Isource = 1.0mA | 17.25 | 17.8 v
Vt= 5v IsQURCE = 1.0mA 4.0 45 v
Rise Time of Output te RL < 10M0) CL = 10pF VAR a5 40 75 ns
Fall Time of Output tr RL = 10M() CL=10pF  V*=5V 35 40 75 ns )
Guaranteed Max Osc Freq | fmax Astable Operation *500 kHz

Note 1: Due to the SCR structure inherent in the CMOS process used to fabricate these devices, connecting any terminal to a voltage greater than
V' +0.3V or less than V- —0.3V may cause destructive latchup. For this reason it is recommended that no inputs from external sources not
operating from the same power supply be applied to the device before its power supply is established. In multiple systems, the supply of the
ICM7555/6 must be turned on first.

Note 2: Junction temperatures should not exceed 135°C and the power dissipation must be limited to 20mW at 125°C. Below 1259C power dissipation
may be increased to 300mW at 25°C. Derating factor is approximately 3mw/°C (7556) or 2mW/°C (7555).

Note 3: The supply current value is essentially independent of the TRIGGER, THRESHOLD and RESET voltages.

Note 4: Parameter is not 100% tested. Majority of all units meet this specificaiion.

The elecirical characteristics above are & raproduction of a portion of Intersil’s copyrighted (1983/1984) data book. This information does not constituts

any reprasentation by Maxim that Intersil’s products will perform in accordance with these specitications. The "Electrical Charactaristics Table” along
with the descriptive excerpls from the original manufactursr's data shest have been included in this data sheet soiely for comparative purposes.
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¢ Lower Supply Current
¢+ Increased Output Source Current

4+ Guarantesd THRESHOLD, TRIGGER and RESET

Input Currents

ABSOLUTE MAXIM UM RAT'NGS This device confarms to the Absolute Maximum Ratings on adjacent page.
ELECTR'CAL CHARACTER|ST|CS Specifications below satisfy or exceed all “tested” parameters on adjacent page.

(V+ = +2to +15 volts; Ty = 25°C, unless noted.)

/WA XL/
ADVANTAGE™

General Purpose Timers

+ Guaranteed Discharge Output Voltage
+ Supply Current Guaranteed Over Temperature
+ Significantly Improved ESD Protection (Note 6)

¢ Maxim Quality and Reliability

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX UNITS
Supply Voltage vt =20°C < Tap< +85°C 2 16.5 Y
—565°C < TaA< +125°C 3 16 \Y
Supply Current " ICM 7555 V' = 2-16.5V; Ta = +25°C 30 | 250 A
(Note 3) V' = 5V; Ta = +25°C 120 uA
V' = 5V; -20°C < Ta < +85°C 250 LA
V' = 5V; -55°C < Ta < +125°C 300 HA
ICM 7556 V* = 2416.5V; Ta = +25°C 60 500 LA
V' = 5V; Ta = +25°C 240 LA
V' = 5V; -20°C < Ta < +85°C 500 A
V* = BV; -65°C < T < +125°C 600 1A
Timing Error (Note 4} Circuit of tigure 1(b);
Ra=Rp =100k, C=01,FVT =5V
Initial Accuracy 2.0 5.0 %
(Note 5) .
Drift with Temperature MR 50 ppM/°C
V" =10V 75 ppm/°C
V' =15V 100 ppm/°C
Drift with Supply Voltage V=5V 10 | 30 %!V
Threshold Voltage VTH V' =5V 063 | 066 | 067 '
Trigger Voitage VTRIG V™= 5V 029 (033 | 034 v
Trigger Current ITRIG V' =16.5V 50 pA
vt =5y 10 pA
vh=ov 1 PA
Threshold Current tTH V' =165V 50 pA
vt =sv 10 PA
vt=pv 1 pA
Reset Current IRsT VRESET=Ground V' =165V 100 pA
vt=sy 20 pA
vt =2y 2 pA
Reset Voltage VRST vt =165v ca | o7 | 12 v
vi=2v 04 | 07 | 12 v
Control Voltage Vov vt =5y 062 | 066 | 067 vt
Qutput Voltage Drop Vo Output Lo VT =16.5V IgNK=32mA 0.1 04 v
Vi=5V  Igink=3.2mA 0.15 | 04 v
Output Hi v'=16.5V Isource=20mA |1575 |16.25 v
vt=sv IsouRCE = 2.0mA 4.0 45 Vv
Discharge Output Vpis V' =5V Ips =3.2mA 01 | 04 v
Voltage
Rise Time of Qutput (Nate 4) | ty RL = 10Mn CL=10pF V' =35V 35 40 75 ns
Fall Time of Output(Note 4)| Ry = 10Mn CL=10pF Vv'=5v 35 [ 40 | 75 ns
Guaranteed Max Osc. .
Freq. (Note 4) fmax Astable Operation 500 kHz

Note 1: Due to the SCR structure inherent in the CMOS process used fo fabricate these devices, connecting any terminal to a voltage greater than
V+ +0.3V or less than V- —0.3V may cause destructive latchup. For this reason it is recommended that no inputs from external sources not
operating from the same power supply be applied to the device before its power supply is established. In multiple systems, the supply of the

ICM7555/6 must be turned on first.

Note 2: Junction temperatures should not exceed 135°C and the power dissipation must be limited to 20mW at 125°C. Belaw 125°C power dissipation
may be increased to 300mW at 25°C. Derating factor is approximately 3mW/°C (7558) or 2mW/°C (7555),

Note 3: The supply current value is essentially independent of the TRIGGER, THRESHOLD AND RESET voltages.

Note 4: Paramater is not 100% tested. Majority of all units meet this specification.

Note 5: Deviation from f = 1.48/(Rs + 2 Rg)C, V+

=5V

Note 6: All pins are designed to withstand electrostatic discharge (ESD) levels in excess of 2000V. (Mil Std 883B, Method 3015.1 Test Circuit.)
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ICM7555/7556

General Purpose Timers

Typical Operating Characteristics
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General Purpose Timers

SUPPLY CURRENT AS A
FUNCTION OF SUPPLY VOLTAGE
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Typical Operating Characteristics

OUTPUT SINK CURRENT AS A
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ICM7555/7556

General Purpose Timers

Detailed Description

Both the ICM7555 timer and the ICM7556 dual timer can
be configured for either astable or monostable operation.
In the astable mode the free running frequency and the
duty cycle are controlled by two external resistors and
one capacitor. Similarly, the pulse width in the monostable
mode is precisely controlled by one external resistor and
capacitor.

The external component count is decreased when replac-
ing a bipolar timer with the ICM7555 or ICM7556. The
bipolar devices produce large crowbar currents in the out-
put driver. To compensate for this spike, a capacitor is used
to decouple the power supply lines. The CMOS timers
produce supply spikes of only 2-3mA vs. 300-400mA
(Bipolar), therefore supply decoupling is typically not
needed. This current spike comparison is illustrated in
Figure 3. Another component is eliminated at the control
voltage pin. These CMOS timers, due to the high imped-
ance inputs of the comparators, do not require decoupling
capacitors on the control voltage pin.

OuTPUT

QUTPUT

© (b}

nHE

Figure 1. Maxim ICM7555 used in two different astable configurations.

ve 1-11RC

1 [ TRIGGER O
1_OUTPUT O
T}_ RESET O

onras FrHRESHOLD ¢
CONTRGL

OPTIONAL _L 4
CAPACITOR T T

Figure 2. Maxim ICM7555 in a monostabie operation.

Ta=25C

\/ SEYNESSS
200

\ (CM7586/§6
100

SUPPLY CURRENT - mA

TIME - ns

Figure 3. Supply current transient compared with a standard bipolar
555 during an output transition.

_______Applications Information

Astable Operation

We recommend either of the two astable circuit configu-
rations illustrated in Figure 1. The circuit in (1a) provides a
50% duty cycle output using one timing resistor and cap-
acitor. The oscillator waveform across the capacitor is
symmetrical and triangular, swinging from s to % of the
supply voltage. The frequency generated is defined by:

o1
T 1.4RC

The circuit in (1b) provides a means of varying the duty
cycle of the oscillator. The frequency is defined by:

~ 1.46
(Ra+2Rg)C

The duty cycle is:

__ Rs
Ra+2Rp

Monostable Operation

The circuit diagram in Figure 2 illustrates monostable
operation. In this mode the timer acts as a one shot. Ini-
tially the external capacitor is held discharged by the dis-
charge output. Upon application of a negative TRIGGER
pulse to pin 2, the capacitor begins to charge exponen-
tially through Ra. The device resets after the voltage
across the capacitor reaches %(V™1).

toutput= —In (%B)RAC = 1.1 RAC

VI X1V




Reset

The reset function is significantly improved over the stan-
dard bipolar 555 and 556 in that it controls only the inter-
nal flip-flop, which in turn simultaneously controls the
state of the Qutput and Discharge pins. This avoids the
multiple threshold problems sometimes encountered with
slow-falling edges of the bipolar devices. This input is
designed to have essentially the same trip voltage as the
standard bipolar devices (0.6 to 0.7V). At all supply volt-
ages this input maintains an extremely high impedance.

Control Voltage

The control voltage regulates the two trip voltages for the
THRESHOLD and TRIGGER internal comparators.
This pin can be used for frequency modulation in the
astable mode. By varying the applied voltage to the con-
trol voltage pin, delay times can be changed in the mono-
stable mode.

Power Supply Considerations

Since the TRIGGER, THRESHOLD and Discharge leak-
age currents are very low, high impedance timing compo-
nents may be used, keeping total system supply current
ata minimum.

Output Drive Capability

The CMCS output stage is capable of driving most logic
families including CMOS and TTL. The ICM7555 and
ICM7556 will drive at least two standard TTL loads at a
supply voltage of 4.5V or greater. When driving CMOS,
the output swing at all supply voltage levels will equal the
supply voltage.

General Purpose Timers

THRESHOLD _v:
?'ﬂ’ % ; J—ll i QUTPUT
B

e B
Bt

TRIGGER .§ VT
CONTROL- RESET DISCHARGE
VOLTAGE

Fiqure 5. Equivalent circuit.
Function Table
TRIGGER THRESHOLD DISCHARGH
RESET yoimacet  vouraget  CVTPYT switcH
Low Irrelevant Ilrrelevant Low On
High <'BV?t Irrelevant High Off
High >%hvt >%hVT Low On
. 1yt oyt As previously
High  >%V <HhV established

fVoltages levels shown are nominal.

NOTE: RESET will dominate all other inputs. TRIGGER will dominate
over THRESHOLD.

Chip Topographies

vig 8 4
RESET
R
s COMPARATOR
THRESHOLD A

OUTPUT
ORIVERS

6 O

[ s e —— QUTPUT
T 3
voLTA 7 O DISCHARGE

R
n
1

TRIGGER GND

2 0-

COMPARATOR
R B
1

GND

This block diagram reduces the circuitry down ta its simplest
equivalent components.
R = 100kQ, =20% typ.

CONTROL "ETE'

VOLTAGE -\

OUTPUT

THRESHOLD 6
DISCHARGE 7
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{1.07c0m}

2 YRIGGER

mMaxim
ICM7555

. 048"
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GND
TRIGGE H\ TRIGGER

4 outrut e 5 QUTPUT

RESET 10 4 RESET
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VOLTAGE
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controL 11 |l .

VOLTAGE N !

THRESHOLD L =
2 me

DISCHARGE V' DISCHAHGE

1 QJlnml

2 THRESHOLD

MAXIMN
1CM7556

Figtire 4. Block diagram of ICM7555.
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ICM7555/7556

General Purpose Timers

Package Information
4.0 {0.958)
| MERTRENEE . 3.5 (0.150)
0.080{2.032)
_) HANAAAA | o+
5.2 (020 )
PIN #1 J[A-iil_l T a6 078 |
(: g;g) - 0.300 ~ 0.320 6.2 (0.244)
_O7TOMAX_ L | S8tz
0.748(15.000) - w2 HHHUOHH. ! .
" 4 PLACES (6. 401)’ : 0.78 (0.031)
0.060(1.524) | ' 0.78 (0.09)
R Y I rices | O ' 061 (0.02%)
- Sy - 0.020{5.080) 8.75 (0.344 a7 (0.015) -4
i I _ PARTING LINE - J el \,« 4 0.77 (0.030}
ol (0.336) BSC A1 064 (0029)
\ 0.020{0.762) MIN . : - r/ \ 4 PLCS, .
8303) ‘ U ]_‘[ | f—%  SEATING PLANE ‘! o i [7 ) |
( H LJ _y 0.130(3.302)TYP i max \ 4 | i
o 125 MIN 056 (022) TP L_Te pu:g)/]. X i !
0.073 0100 0.018(0.857) 0.009 = nms s 0.45(0018) _° [, 127(0.050) [ 1.75 (0.069) B
{1.854) 2.540) TYR O0WBOTIS o305 5 0025 0.45 (0.018 C | 1.35 (0.053)
TP e 0.003 (0.25470.292) 0075 045 (0.008) |
. . : 0.35 (0.013) 0.20(0.008)  0.22 (0.009)
0015 +0.00 07 (0.008) 913 (0.007)
14 Lead Plastic DIP (PD) 14-Lead Small Outline (SO)
Aua = 140° C/W
8yc =70° C/W
0.785 0.400
fom  —— 19835 —— [« (0160 —
: MAX ‘ — 0,310 MAX 0.410
EUnEuiSTaNuiulE SN B ST e Gy MAXGEASS
0.025 ' 0.025 Y
(0.635) ~. 0.291 {0.638) - 0.291
RAD ) (7.391) MAX ‘RAD b 7391)
N MAX
Oooogoono —
0200 0.290 - 0.320 ooy 0.290 ' 0.320
200 7336  8.128 : e
GLASS 0.060 - 0,006 (5.080y MAX PAASEER 0.060 - 0.005 0200 o {7366 + B128)
X X -
SEALANT \ (1.524 - 0.127) 0.020 © 0.070 | aLAss (1528 0.027) —=1* (5.080)
IREYT 1'778 © i o060 LASS 10 1 oo20-oe70 . \
Eltl! ! ] ) I(a oga) MAX | SEALANT AT ]+ o5 N m 1(202‘:)MAX
A e — |
0125 . - - ‘ i \_ 2,008 © 0.012
_ 4347 ﬂ '\%, ‘\ | | t 0125 b f “\" (0.203 + 0.305)
000 _| b MIN ‘ - - o (3.975) L
{2.540) " _0.018 - 0.002 }T 385 - 0.025 fz'§33§ # 4« \ J*‘ ‘*_0 018 - 0.002 - -
. 100 0010 (00457  0.051) {9779 0835 Ve [0.457 - 0.051) 0.385 ° 0.025 -
(2,540 ' 0.254) BOTH 0100 0,010 (9.779  0.635)
END (2540 ' 0.254)
5
14 Lead CERDIP (JD) 8 Lead CERDIP (JA)
fsa = 105° C/W 04a = 125° C/W
fyc = 50° C/W fic = 55° C/W
H H H . (11na L0350 0.370
f 0.315 - 0.335
5.2 (6.206) " (go01 - 8.508)
48 (0161) wls
0.050 RAD 0185 ' D185
49015 uvuJum [ 14191 1.668)
= SI0TH PIN 1 ! [P 0300 - 0.320 f s oms
. H dlﬁ. l 0.400 MAX ™ F (20> t?;g:) oo \ H (l::::)
0.375
LEAD NG. 1 g 7 ""2‘2,;5‘;',“"’ }15 - ! T, now- 00w
0.78 {0.031 X -
I WJ(FOF{ = — l“‘oi 0.050 aom i 'g_ggg' . . 10408 © 0483)
EIC L ~ e b som Iy
[J , Bsc 7 B ,»'\ SN, “‘:::;n‘;)"“ﬂii TTEMD NG Lme
o E{M BT i SEATING PLANE - . :
& < e i\—T‘f_ . ‘ In‘:::iq]m B !
saspom - [°||[127 0o ‘75{0 - b k oo oo il |~ -t ! 0028 0038
— BIC \ 1380083 —‘ 3-8 rota {250 Gasnfom 10.711 + 0.864) -/‘,
.45 (0.018) . 008 asn o010 <0325 - 0025, M
) n.n 10.000) :ﬁgﬁﬁm Q003 oms :
8-Lead Small Qutline (SO) 8 Lead Plastic DIP (PA) 8 Lead TO-99 Can (TV)
#ya - 160° C/W 0a = 150° C/W
Oyc =75° C/W ¢ = 45° G/W J

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent

licenses are implied. Maxim reserves the right to change t

ha circuitry and specifications without notice at any time.

8 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600




