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MC14578

Advance Information

Micro-Power Comparator plus
Voitage Follower

16 It P SUFFIX
CMOs ! PLASTIC DIP
CASE 648

The MC14578 is an analog building block consisting of a very-high input impedance
comparator. The voltage follower allows monitoring the noninverting input of the com-

. . 16 Jodebes D SUFFIX

parator without loading. e S0G

Four enhancement-mode MOSFETSs are also included on chip. These FETs can be exter- CASE 751B
nally configured as open-drain or totem-pole outputs. The drains have on-chip static-
protecting diodes. Therefore, the output voltage must be maintained between Vgg and ORDERING INFORMATION
VDD. )

The chip requires one external component. A 3.9 M{1+ 10% resistor must be connected MC14578p Plastic DIP

MC14578D 80G Package

from the Rpjas pin to Vpp.

® Applications:

Pulse Shapers Line-Powered Smoke Detectors
Threshold Detectors Liquid/Moisture Sensors PIN ASSIGNMENT
Low-Battery Detectors
® DIP Complies with the UL217 and UL268 Specifications voore 6l
® Operating Voltage Range: 3.5 to 14 V comp outf] 2 150N+
® Operating Temperature Range: —30° to 70°C Nnall3 14 [INC
® Input Current (IN+ Pin): +1 pA @ 25°C (DIP Only)
® Quiescent Current: 10 zA @ 25°C wega 13 J1BUFF ouT
® Electrostatic Discharge (ESD) Protection Circuitry on All Pins T A5 12fiN-
® Chip Complexity: 26 FETs out Bl s 11 [ Ryas
wcl 10 {Ivgs
tci1s 9 fJout ¢z
LOGIC DETAIL
N+ 2 > 2 3 ) , ]
o 12 COM COMP OUT NA—— —¢ —e
I 5 ' 9
——ouTa 7 ————ourc2
FNL BIAS 8 NC——e 8
CKT —————0our 8 f———0uT C1
4 -
+ 13 NB— |—o
BUFF p—— BUFF OUT - =
= - PIN 1=Vpp -
PIN 10=Vgg

PINS 14, 16 = NO CONNECTION

This document contains information on a new product. Specifications and infarmation herein are subject to change without notice.
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MC14578

MAXIMUM RATINGS* (Voltage Referenced to Vgg)

*Maximum Ratings are those values beyond which damage to the device may occur.

Symbol Parameter Value Unit This device contains protection circuitry to
Vpp DC Supply Voltage —~05t +14.0 v guard against damage due to high static voltages
Vin DC Input Voltage —051t0 Vpp+0.5 v or electric fields. However, precautions must be
taken to avoid applications of any voltage higher
Vout DC Output Voltage —051tVpp+05 v than maximum rated voitages to this high-imped-
lin DC Input Current, Except IN + +10 mA ance circuit. For proper operation, Vin and Vgt
lin OC Input Current, IN + +1 mA should be constrained to the range Vgg <(Vjy
lout DC Output Current, per Pin +25 mA or Veut! =VpD-
IbD DC Supply Current, Vpp and Vgg Pins +50 mA U"‘USEdI '”?U‘S ImUSI lalwii\(ls be "?: tovan ap-
.g., eitl
Pp Power Dissipation, per Package 500 mwW propriate logic voltage level le.g., either Vgs or
Vpp). Unused outputs must be ieft open.
Tstg Storage Temperature -65t0 +150 °C
Ty Lead Temperature (10-Second Soldering) 260 °oC

ELECTRICAL CHARACTERISTICS {Voltages Referenced to Vg§, Rpias=3.9 MR to Vpp, Ta = — 30° to 70°C Unless Otherwise Indicated)

Symbol Parameter Test Condition VSD Gm:_::i‘t“d Unit
Vpp | Power Supply Voltage Range — 3.5t0 4.0 \)
VIL | Maximum Low-Level Input Voltage, MOSFETs Wired as Inverters; |Voui=9.0V, llgyt| <1 pgA 10.0 2.0 \

i.e., IN A tied to IN B, OUT A to OUT B, OUT C1 to OUT C2
Vi Minimum High-Level Input Voltage, MOSFETs Wired as Inverters; | Vou=1.0V, [lgytl <1 sA 10.0 8.0 \%
i.e., IN A tied to IN B, OUT A to OUT B, OUT C1 to OUT C2
Vio | Comparator Input Offset Voltage Ta=25°C, Over Common 10.0 +50 mv
Mode Range
T4 =0° to 50°C, Qver Common | 3.5 175
Mode Range to
14.0
Vcm | Comparator Common Mode Voltage Range 35 0.7 to v
to Vpp-1.5
14.0
VoL |Maximum Low-Level Comparator Qutput Voltage IN+: Vip=Vss, 10.0 0.5 v
IN-: Vin=VpD.
lout =30 yA
VoH | Minimum High-Level Comparator Qutput Voltage IN+: Vin=Vpp. 10.0 9.5 v
IN— Vin=Vgs,
loyt= —30 A
Voo |Buffer Amp Output Offset Voltage Ripad =10 Ml to Vpp or Vgs, - +100 mV
Over Common Mode Range
VoL | Maximum Low-Level Output Voltage, MOSFETs Wired as Inverters; | OUT C1, OUT C2: lgye=1.1 mA | 10.0 0.5 v
i.e., IN A tied to IN B, OUT A to OUT B, OUT C1 to OUT C2 OUT A, DUT B: Igyy =270 uA 10.0 0.5
VoH | Minimum High-Level Output Voltage, MOSFETs Wired as inverters; | OUT C1, QUT C2: g ¢= —1.1mA | 10.0 9.5 v
i.e., IN A tied to IN B, OUT A to OUT B, OUT C1 to OUT C2 OUT A, OUT B: Igye= —270 pA | 10.0 9.5
fin Maximum input Leakage Current IN+ (DIP Only} [ TA =25°C, 40% R.H., 10.0 +1 pA
Vin=Vss or Vpp
IN+ (DIP Only} | TA =50°C, 10.0 6
Vin=Vss or Vpp
IN+ {SOG), INA,INB, INC, IN- [Vinb=Vgsg or Vpp 10.0 +40 nA
loz | Maximum Off-State MOSFET Leakage Current IN A, IN C: Vin=VpD. 10.0 +100 nA
OUT A, OUT C2: Vyyt=Vss
or Vpp
IN B, IN C: Vip=Vss, 10.0 +100
OUT B, OUT C1: Vgut=Vss
or Vpp
Ipp | Maximum Quiescent Current Ta=25°C, 10.0 10 pA
IN A, INB, IN C: Vinr=Vgs
or Vpp,
IViN+ —VIN-|=100 mV,
bout =0 wA
Cin Maximum Input Capacitance IN+ | f=1 kHz - 5 pF
QOther Inputs — 15
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MC14578

LOW-BATTERY
INDICATOR

RS
6.8 k

APPLICATIONS INFORMATION

v+ v+
MC14578 v+
R1
; Voo NC 16
1
COMP QUT IN+ 5 R3
3
IN A NC L R2
4 13
_—|INB BUFF QUT [—— L v+
5 12 = D1
\r out A IN—
6 1 R4
—0UT B Rhias AAA-
7 10 Jam =
INC LR ——_]
8 9
ouT Ct 0uT €2 =

HIGH = BATTERY LOW

ouTRUT { LOW = BATTERY DK

NOTE: IN+ and IN — have very-high input impedance. Interconnect to these pins should be as short as possible.

EXAMPLE VALUES

Figure 1. Low-Battery Detector

D1: 1N4683 Zener Diode (Available From
Motorola)

D2: HLMP-D150, HLMP-K150, or HLMP-Q150
Low-Current LED (Hewlett-Packard Part
Number or Equivalent)

Nominat
R1 R2 R3 Trip
Point
470 k2 1.3 MQ 20 kQ 4.08 v
820 k@ 1.2 MQ 39 kQ 5.06 V
1.2MQ | 1.2MQ 62 kQ 6.00 v
12

Near the switchpoint, the comparator output in the circuit
of Figure 1 may chatter or oscillate. This oscillation appears
on the signal labelled OUTPUT. In come cases, the oscillation
in the transition region will not cause problems. For example,
an MPU reading OUTPUT could sample the signal two or three
times to ensure a solid level is attained. But, in a low battery
detector, this probably is not necessary.

To eliminate comparator chatter, hysteresis can be added
as shown in Figure 2. The circuit of Figure 2 requires slightly
more operating current than the Figure 1 arrangement.

R7

Figure 2. Adding Hysteresis
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