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CMOS Micropower Over/Under
Voltage Detector

GENERAL DESCRIPTION

The ICL7865S Super CMOS Micropower Over/Under Voltage
Detector contains two low power, individually programmable
voltage detectors on a single CMOS chip. Requiring typically JA
for operation, the device is intended for battery-operated systems
and instruments which require high or low voltage warnings, set-
table trip points, or fault monitoring and correction. The trip points
and hysteresis of the two voltage detectors are individually pro-
grammed via external resistors. An Internal bandgap-type refer-
@nce provides an accurate threshold voltage while operating
from any supply in the 1.6V to 16V range.

The Intersil ICL7665S, Super Programmable Over/Under
Voltage Detector is a direct replacement for the industry standard
ICL76658 offering wider operating voltage and temperature
ranges, Improved threshold accuracy (ICL7665SA), and temper-
ature cosfficient, guaranteed maximum supply current, and ESD
protection in excess of 2000V on all pins. All improvements are
highlighted in bold italics in the electrical characteristics section.
All critical parameters are guaranteed over the entire com-
maerclal and industrial temperature ranges.
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Figure 1: Pin Configurations
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FEATURES

¢ Guaranteed 10A Maximum Quiescent Current over
Temperature

* Guaranteed Wider Operating Voitage Range over Entire
Operating Temperature Range

. Threshold Accuracn (ICL78653AI

« Dual Comparator with Pracision Internal Reference

* 100 ppm/°C Temperature Coefficlent of Threshoid Voitage

¢ Improved Direct Replacement for Industry-Standard
ICL7665B and Other Second-Source Devices

¢ Up to 20mA Output Current Sinking Ability

* [ndividually Pmmmable Upper and Lower Trip Voitages
and Hystoresia ls

¢ Enhanced ESD Protection, >2000V

APPLICATIONS

¢ Pocket Pagers

¢ Portable Instrumentstion
* Charging Systems

¢ Memory r Back-Up

* Battery-Operated Systems
¢ Portable Computers

* Lesvel Detectors

ORDERING INFORMATION
PART TEMPERATURE
NUMBER RANGE PACKAGE
ICL7666SCBA 0°Cto +70°C 8Lead SOIC
ICL7685SCPA 8 Lead Minidip
ICL7665SCJA 8 Lead CERDIP
ICL7685SCTV TO-99
ICL7665SACPA 8 Lead Minidip
ICL7685SACJA 8 Lead CERDIP
ICL7665SACTV TO-89
ICL7665S1BA ~25°C to +85°C 8Load SOIC
ICL7865S1PA 8 Lead Minidip
ICL7665SIUA 8 Lead CERDIP
ICL7665SITV 99
ICL7685SAIPA 8 Lead Minidip
ICL7665SAJA 8 Lead CERDIP
ICL7665SAITV TO-99
v
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Figure 2: Functional Diagram
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INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.

NOTE: AR typical values have been characterized but are not tested.
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ABSOLUTE MAXIMUM RATINGS

Supply Voitage (Note 2)

.................. -03Vio +18V

Lead Temperature {Soldering, 10 sec)
Storage Temperature Range
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Output Voltages OUT1 and OUT2 (with respect to GND) Operaling Temperature Range
[ R T R R R ERE -03Vio +18V 1CL768655C

Output Voltages HYST1 and HYST2 (with respect to V +) ICL7665S]
(NO2) ..o eaavnranenes -0.3Vtio +18V

Input Voltages SET1 and SET2

(Note 2)

(GND-03V)to (V+
Maximum Sink Qutput OUT{ and OUT2

Maximum Source Output Current HYST1 and HYST2, -25mA

Stresses above those listed under “Absolute Maximum Ratings"’
of the device at these or any othar conditions above thosa indicated

conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS:

the

operations!

Total Power Dissipation (Notet)
SoIC

....0°Cto70°C

may cause permenan! damgye to the device. These are stress ratings only and functione/ operation
sections of the specifications 7 bsok X rating

is notimphed. Exp o

The specifications below are applicable to both the ICL7665S and ICL7665SA unless

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN

MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.

NOTE: All typical values havs been charalterized but are not tested.

WITH RESPEGT TO THIS PRODUCT SHALL BE THAT STATED INT
LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR ST,

5.54

otherwise stated.
V+ = 5V, Ty = 256°C, Test circuit Figure 3 untess otherwise stated.
Limits
Symbol Parametor Test Conditions Min | Typ Max Units
[Ad QOperating Supply Voltage ICL76655
Tp = 25°C 1.6 AL] v
09C < To & +70°C 1.8 18 Y
-25°C KT, < +85°C 18 16 v
ICL7665SA
0°C < Ty < +70°C 1.8 18 v
~25°C K Ty € +85°C 1.8 16 v
" Supply Current GND < Vggry. Vggr2 € V*
Al Outputs Open Circult
0°C < Tp< +70°C
V* w2V 25 10 vA
v+ =9V 26 10 pA
v+ =18V 29 10 WA
~25°C < T < +85°C
vt =2v 25 10 WA
v+ = 9V 26 10 wA
v+ = 15V 2.9 10 wA
Input Trip Voitage ICL7665S
Vet 1.15 1.3 1.45 v
Vger2 12 13 14 v
ICL7685SA
Veert 1275 | 130 13925 | V
Veerz 1,226 | 1.30 1375 V
AVger Temperature Coetlictent of Vggr ICL7665S 200 ppm
AT ICL7665SA 100 ppm
&Vger Supply Voltage Sensitivity of Vgt Vser2 Routi Route Rryste Rouyste = M2 YV
Vg VE VT <OV 0.03
[ Output Leakage Currents of OUT and HYST 10 200 nA
o s 99 Vger = OVorVger » 2V 10 100 .
loik 2000 nA
i V* = 15V, T, = 70°C 500
Output Saturation Voitagas Vgert = 2V.lgyry = 2MA
Vouri VY =2V 0.2 05 v
VouTt vVt =5V 0.1 0.3 v
Vour vt = 15V 0.06 0.2 v
0090-2
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ELECTRICAL CHARACTERISTICS (cont.): The specifications below are applicable to both the ICL7665S and
ICL76658A unless otherwise stated.
V* = 5V, T = 25°C, Test circuit Figure 3 unless otherwise stated.

- Limits

Parameter Test Conditions Min Typ Max_ | Units
Outpuit Saturation Voltages Vgert = ¥, lyygty = ~05mA
V+a2v -015 | -013 v
V*t asy -005 | =015 v
V¢ =15V -002 | -0.10 v

Output Saturation Voltages Vsere = WV loymy = 2mA
Va2V 0.2 05
V* =5V 0.15 03
v+ =15V o1

Output Saturation Valtages Veee = 2V

V* = V. lysrz = -0.2mA
V* a8V, lygre = ~05mA
V* =15V, lyyste = <05mA

Vget Input Leakage Current GND € Vger & V*

Alnput for Compiste Output Change Rout = 4.7K0, Ryyer = 20k

VourlO = 196 V¥, Vo rHi = 8995 v+
ICL76658 10 my
ICL76655A 04 m

Veeri—Vgerz | Difference in Trip Voltages Rout: Ruyst = MR 15 mv

Outpul/Hysterssls Differance Rout: Ruyst = 1M
ICL7665S +1 mv
ICL7665SA $0.1 mv

NOTE 1: Derate above +25°C ambient temperature at 4mwW/°C,

2: Due tothe SCR structure inherent In the CMOS process used to fabricate these devices, connecting any terminal to voitages greater than (V+ +0.3V)
orless than (GND-0.3V) may cause destructive device latchup. For these reasons, itis recommended that no inputs from external sources not operating
from the same power supply be applied to the device before its supply is established, and that in muitiple supply systems, the supply to the (CL7865S
be turned on first. If this fs not posslbie, currents into Inputs and/or outputs must be limited to +05mA and voltages must not exceed those defined above,

3: All significant improvements over the Industry-standard ICL7865 are highlighted in bold Halics.
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Figure 3: Test Circuits

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.

NOTE: Al ypical vaiues have been characterized but are not tested. -
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18V
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Figure 4: Switching Waveforms
A.C. ELECTRICAL CHARACTERISTICS
Limits
Symbo! Parameter Test Conditions Min Typ | Max | Units
5ot Output Delay Times Vger Switched between 1.0V to 1.6V : "
a1 Input Golng HI Royt = 4740, C, = 12pF 5
sz Ruygt = 20k0, = 12pF =
tgH2d
75
lsore Vger Switched between 1.6V 1o 10V s "
tauto Input Going LO Royt = 47k0, C, = 12pF pot
oz Ryygt = 20K0, G = 12pF
tgHzd HYST G 80
08
lo Vger Swilched between 1.0V to 18V 08
:’:’ Output Rise Times Ryt = 47K, Cy = 120F 75 "
‘m: Ryryst = 20k0, G = 12pF o7
08
lon Vggr Switched between 1.0V 10 16V o7
:::' Output Fall Times Rout = ATk, C = 12pF 4 7
ot Ryygy = 20k0, = 12pF 18
0080-4

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.

NOTE: Afl typical values have been characterized but #re not lested.
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TYPICAL PERFORMANCE CHARACTERISTICS

OUT1 SATURATION VOLTAGE AS A OUT2 SATURATION VOLTAGE AS A HYST1 OUTPUT SATURATION YOLTAGE
~ FUNCTION OF OUTPUT CURRENT FUNCTION OF OUTPUT GURRENT vs HYST1 QUTRUT CURRENT
-0 -18 -2 -8 -4 0
s * Ve om 2V s vieav Ta= 425 o ¢
é 1.5 § 15 v+ =15y 77/ -04 gz
§ / 1 A ~08 33
2 1o ] 4 34
s V* = 8V » 3 i ve=av <C
y N ¥ Ve =9v 1295
(%)
2 oe Pu .‘_ V=5V 18 55
+ e
§ V+ = 18V § ’ p
[ -20
3 5 10 15 20
lourOUTY (mA) tour OUTZ (mA) HYST1 OUTPUT CURRENT (mA}
HYST2 OUTPUT SATURATION VOLTAGE SUPPLY CURRENT AS A SUPPLY CURRENT AS A
vs HYST2 OUTPUT CURRENT FUNCTION OF AMBIENT TEMPERATURE FUNCTION OF SUPPLY VOLTAGE
-50 -40 -3.0 -20 -10 O s 0
[} g .0 —r v
Ta= +25°C g o5 OV‘s V'm‘hv‘s:vl ;vo | | s —0vs Vsjeﬂ.IVs:I‘rz sV __|
< |
v -10 3 3w 11 i L e —z0'C
§5 £ 38 AL f £ s A
Y -20 é' h ‘é’ .0 FV* =9V | ‘5 3.0 Ta= +25°C
I E s = s
p) - 23 5 20 CRed § AT
2 veew 3 g s 71
& 35 &) £ Ll |
N -40 Z 1 3 1.0 T
VeV 2z 0.8 0s
-50 0 L [ L
-2 0 420 +40 480 0 2 4 6 8 1012 1418
HYST2 QUTPUT CURRENT (mA) AMBIENT TEMPERATURE (*C) SUPPLY VOLTAGE (V*}
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INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF
MERGHANTABILITY AND FITNESS FOR A PARTICULAR USE.

NOTE: All typical values have been characterized but are not losted.
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DETAILED DESCRIPTION

As shown in the Functional Diagram, Figure 2, the ICL76865S
consists of two comparators which compare input voltages on the
SET1 and SET2 terminals to an internal 1.3V band-gap reference.
The outputs from the two comparators drive open-draln N-chan-
nel transistors for OUTY and OUT2, and open-drain P-channel
transistors for HYST1 and HYST2 outputs. Each section, the
Under-Voltage Detector and the Over-Voitage Detector, is inde-
pendent of the other, aithough both use the internal 1.3V refer-
ence. The offset voltages of the two comparators will normally be
unequal 80 Vgery will generally not quite equal Vgera.

The input impedances of the SET1 and SET2 pins are
extremely high, and for most practical applications can be
ignored. The four outputs are open-drain MOS transistors, and
when ON behave as low resistance switches to their respective
supply rails. This minimizes errors in setting-up the hysteresis,
and maximizes the output flexibility. The operating currents of the
bandgap reference and the comparators are around 100nA each.

PRECAUTIONS

Junction-isolated CMOS devices like the ICL7665S have an
inherent SCR or 4-layer PNPN structure distributed throughout
the die. Under certain circumstances, this can be triggered into
a potentially destructive high-current mode. This latchup can be
triggered by forward-biasing an input or output with respectto the
power supply, or by applying excessive supply voltages. In very-
low current analog circuits, such as the ICL7665S, this SCRcan
also be triggered by applying the input power supply extremely
rapidly ("instantaneously’’), e.g. through a low impedance bat-
tery and an ON/OFF switch with short lead lengths. The rate-of-
rise of the supply voitage can exceed 100V/is in such a circuit. A
low-impedance capacitor (e.g. 0.05,F disc ceramic) between the
V* and GrouND pins of the ICL7865S can be used to reduce the
rate-of-rige of the supply voitage in battery applications. In line-
operated systems, the rate-of-rise of the supply is limited by other
considerations, and is normaliy not a problem.

If the SET voltages must be applied before the supply voltage
V-, the input current should be limited 1o less than 0.5mA by
appropriate external resistors, usuaily required for voltage setting
anyway. A similar precaution should be taken with the outputs if
itis likely that they will be driven by other circuits tolevels outside
!ge supplies at any time. See M011 for some other protection
ideas.

01E 10557 D
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SIMPLE THRESHOLD DETECTOR

Figure 5 shows the simplest connection of the ICL7685S for
threshoid detection. From the graph (b), it can be seen that atlow
Input voltages OUT1 is OFF, or high, while OUT2 is ON, or low. As
the input rises (e.g. at power-on) toward Vo (usually the even-
tual operating voltage), OUT2 goes high on reaching Vyg,. I the
voltage rises above Viyop 88 much as Vg, OUT1 goes low. The
equations giving VggTy and Vggry are from Figure 5 (a):

Rz
VseTt = ViN——— . -V ———
(Ry1 + Ryy) Veerz = Vi (Ryz2 + Ryp)

Since the voltage to trip each comparator is nominally 1.3V, the

value V) for each trip point can be found from

(Ryy + Ryy) 3 Ry + Ray)

VTR = VgeT! -1 for detector 1
Ry Ry
and
v Vo, P12 + R (Ryz + Ryp)
TRz = VgET2 =13 for detector 2

Ry2 Ry2

Either detector may be used alone, as well as both together, in
any of the circuits shown here.

When V| is very clase to one of the trip voltages, normal varia-
tions and noise may cause it to wander back and forth across this
level, leading to erratic output ON and OFF conditions, The addi-
tion of hysteresis, making the trip points slightly different for rising
and falling inputs, will avold this condition.

THRESHOLD DETECTOR WITH
HYSTERESIS

Figure 6{a) shows how to set up such hysteresis, while Figure
6(b) shows how the hysteresis around each trip point produces
switching action at different points depending on whether Vinis
rising or falling (the arrows indicate direction of change). The
HYST outputs are basically switches which short out Ry; or Rap
when V|y is above the respective trip point. Thus if the input
voltage rises from a low value, the trip point will be controlled by
Ry Raps @nd Rgp,, until the trip point is reached. As this value is

<5

<
g R:
& Ru
b3

W

(a) Circuit Configuration

Figure 5: Simple Threshold Detector
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!
ON — ——i ¥in
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(b) Transfer Characteristics
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INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE N LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.

NOTE: All typical valuss have besn characterized but are not testad.
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APPLICATIONS
Vi our
| 4
{ OK =
| Mg ::ln |
I Huvsn ¥ st ! -
bod 1
Py oLrvass az i:
1| — sETy s —
[ | .
of
b 1 out2 L iz Yua Vava
OVERVOLYACE a OROERVOLTAGE )
< - <
Mg QA — Vi
2 DETECTOR 1:
Vieou

(a) Circuit Configuration
Figure 6: Threshold Detector with Hysteresis

(b) Transfer Characteristics
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Figure 7: An Alternative Hysteresis Circuit

SET1

Rp
i S5
our2 "

Ry
HYST2 AA

SET2

LI

L

i

]

Table 1: Set-Point Equations

a) NO HYSTERESIS ¢) HYSTERESIS PER FIGURE 7
R“ + R21 R“ + n21
Over-Voltage Vipp = Ay VgeT Vup = TR, *Ven
n«‘z + Rzz OVQ'-VOHBQQ VTRIP forR
OverVoltage Vipp = x VgeT2 Ry + iU
"7 Ry +Ry
Vg =—"——xV
b) HYSTERESIS PER FIGURE 6A u Ry, X Ysem
Ryy + Ry + Ry
vt = X Vgem
1
Over-Voltage Vygip
v Ry + Ry v
b = A SET1 . Ryz + Ryp ,
Rq2 + Ryp + Ry vz = R4z X Yeenz
Vyz = Ry vaETZ Under-Voitage Virip R..R
Under-Voitage Vygip " 22732
Ryz + Ry Ry +Ry;
Vig = —————x Vg Viz = X VseT2
R12 R12
0080-7

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF

MERGHANTABILITY AND FITNESS FOR A

PARTICULAR USE.

NOTE: Al lypical values have been characterized but are not tested,
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THRESHOLD DETECTOR WITH

HYSTERESIS (cont.)

passed, the detector changes state, Rg,is shorted out, and the
trip point becomes controfied by only Ry, and Ry, 8 lowar value.
The input will then have to fall to this new point to restore the initial
comparator state, but as soon as this occurs, the trip point will be
raised again.

An alternative circuit for obtaining hysteresis is shown in Fig-
ure 7. In this configuration, the HYST pins put the extra resistor in
parallel with the upper setting resistor. The values of the resistors
differ, but the action is essentially the same. The governing equa-
tions are given in Table 1. These ignore the effacts of the resis-
tance of the HYST outputs, but these can normally be neglected
it the resistor values are above about 100kS.

APPLICATIONS

Single Supply Fault Monitor

Figure 8 shows an over/under-voltage fault monitor for a single
supply. The over-voltage trip point is centered around 55V and
the under-voitage trip point is centered around 45V. Both have

D1E 10559 b

BINTERSIL
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some hysteresis to prevent erratic output ON and OFF condi-
tions. The two outputs are connected in a wired OR configuration
with a pullup resistor to generate a power OK signal.

Muitiple Supply Fault Monitor

The ICL7665S can simultaneously monitor several supplies
when connected as shown in Figure 9, The resistors are chosen
such that the sum of the currents through Ry, Rpg, and Ry is
equal to the current through R4y when the two input voltages are
at the desired low voltage detection point. The current through
Ry at this point is equal to 1.3V/Ry,. The voltage at the Vger input
depends on the voltage of both supplies being monitored. The
trip voltage of one supply while the other supply is at the nominal
voltage will be different than the trip voltage when both supplies
are below their nominal voltages.

The other side of the ICL7665S can be used to detect the
absence of negative supplies. The trip points for OUT1 depend
on both the negative supply voitages and the actual voltage of the
+5V supply.

+5V BUPRY

Ve
nact 00 TR 2490
0 7480
by CLT8ESS Iy
OVER YOLTAGE o UNOER YOLTAGE
Yy~ L85V om0 Ve Yy = 436VY
Vi o basV [ W aasv
[
POWER
o

oIVO—'x",va‘— HY8Ts
“ | 38% | icLreess m%

ams
LY

Flgure 9: Multiple Supply Fault Monitor

! v
A
~n L fod
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1 oum L% S0 1
1 L T
= ) LOW BATTERY WARNMG
LOW SATTERY SHUTDOWM

Figure 10: Low Battery Warning and Low Battery Disconnect
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INTERSIL'S SOLE AND EXCLUSIVE WARAANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF

MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.
NOTE: All iypical values hava been characterized but gre not tested.
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Combination Low Battery Warning and

Low Battery Disconnect

When using rechargeable batteries in a system, it is Important
to keep the batteries from being overdischarged. The circuit
shown in Figure 10 provides a low battery warning and also dis-
connects the low battery from the rest of the system to prevent
damage to the battery. OUT1 is used to shutdown the ICL7663S
when the battery voltage drops to the value where the load should
be disconnected. As long as VgeT; Is greater than 1.3V, OUT1 is
low, but when Vgerq drops below 1.3V, OUT1 goes high, shutting
off the ICL7663S. OUTR is used for low battery warning. When
VgeTeis greaterthan 1.3V, OUT2is high and the low battery wam-
ingis on. When VggTp drops below 1.3V, OUT2is low and the low
battery warning goes off. The trip voltage for low battery warning
can be set higher than the trip voltage for shutdown to give
advance low battery warning before the battery is disconnected.

Power Fail Warning and

Powerup/Powerdown Reset

Figure 11 shows a power fail warning circuit with powerup/
powerdown reset. When the unregulated DC Input is above the
trip point, OUT1 is low. When the DC input drops below the trip
point, OUT1 shuts OFF and the power fail warning goss high. The
voltage on the input of the 7805 decays at a rate of lg,1/C. Since
the 7805 will continue to provide 5V out at 1A until V) is less
than 7.3V, this circuit will provide a certain amount of warning
belore the 5V output begins to drop.

01E 10560 D
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The ICL7665S OUTR is used to prevent a microprocessor from
writing spurious data to a CMOS battery backup memory by
causing OUT2 to go low when the 7805 5V output drops below
the ICL76658S trip point.

Simple High/Low Temperature Alarm
Figure 12 illustrates a simple high/low temparature alarm
which uses the ICL76658 with an NPN transistor. The voitage at
the top of R, Is determined by the Vg of the transistor and the
position of R4’s wiper arm. This voltage has a negative tempera-
ture coefficient. R4 is adjusted so that Vgers equals 1.3V when
the NPN transistor's temperature reaches the temperature
selected for the high temperature alarm. When this occurs, OUT2

) . e . wa
}? 1 ?%
woxie
[ e
-
ey
_{mm" -
Triag 1.5
""“i oyt w3
= st
=
S POWTA
M

Figure 11: Power Fail Warning and
Powerup/Powerdown Reset

sigi!
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KcLresss

Figure 12: Simple High/Low Temperature Alarm
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INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE.
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF

MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE.
NOTE: All typical values have been characterized but are not tested.
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goes low. Ry is adjusted so that Vgery equals 1.3V when the NPN
transistor's temperature reaches the temperature selected for the
low temperature alarm. When the temperature draps below this
limit, OUT1 goes low.

AC Power Fail and Brownout Detector

Figure 13 shows a circuit that detects AC undervoltage by mon-
itoring the secondary side of the transformer. The capacitor, Cy,
is charged through Ry when OUT1 is OFF. With a normal 110 VAC
input to the transformer, OUT1 will discharge C once every
cycle, approximately every 16.7 ms. When the AC input voltage
is reduced, QUT1 will stay OFF, so that C, does not discharge.
When the voltage on C, reaches 1.3V, OUT2 turns OFF and the
power fail warning goes high, The time constant, R{C, is chosen
such that it takes longer than 16.7 ms to charge C4 1.3V.

P

For a more comprehensive AC power fail circuit, refer to Inter- Figure 13: AC Power Fail and Brownout Detector

sil's new ICL7677 monolithic power fail detector.
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