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General-Purpose Comparators

ADCMP370/ADCMP371

FEATURES

2.25V to 5.5V operating voltage range

Low power consumption (4 pA)

High voltage (22 V) tolerance on inputs

Output stages
ADCMP370: open-drain, high voltage (22 V tolerance)
ADCMP371: push-pull

50 nA input bias current

150 nA input offset current

9 mV input offset voltage

Rail-to-rail, common-mode input range

Specified over -40°C to +85°C temperature range

5-lead SC70 packaging

APPLICATIONS

Voltage detectors

Battery management systems
Analog-to-digital converters
Low voltage applications
Battery-powered electronics
Portable equipment

GENERAL DESCRIPTION

The ADCMP370/ADCMP371 are general-purpose comparators
with input offset voltages of 9 mV (maximum) and low power
consumption, which make them ideal for battery-powered,
portable equipment.

The ADCMP371 has a push-pull output stage, while the
ADCMP370 has an open-drain output. The inputs on both
parts and the output on the ADCMP370 can tolerate voltages
up to 22 V, making them suitable for use as voltage detectors in
portable equipment.

The devices are available in space-efficient, 5-lead SC70
packaging.
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ADCMP370/ADCMP371

SPECIFICATIONS
Ve = full operating range, Ta = —40°C to +85°C, unless otherwise noted.
Table 1.
Parameter Min Typ Max Unit Test Conditions/Comments
SUPPLY
Vcc Operating Voltage Range 2.25 55 Vv
Supply Current 4 7 MA
COMMON-MODE INPUT RANGE 0 Vee \Y
INPUT OFFSET VOLTAGE 9 mV Vin=Vcc /2
INPUT OFFSET VOLTAGE AVERAGE DRIFT 5 pv/°C | Vem=0V
INPUT BIAS CURRENT 50 nA Vin=Vcc /2
INPUT OFFSET CURRENT 150 nA Vin=Vcc /2
OUT VOLTAGE LOW 0.4 \Y IN+ < IN—, lsink = 1.2 mA
OUT VOLTAGE HIGH (ADCMP371) 0.8 Vcc \Y IN+ > IN—, Isource = 500 pHA
OUT LEAKAGE CURRENT (ADCMP370) 1 pA IN+ > IN-, OUT =22V
Output Rise Time 30 ns Cour =15 pF
Output Fall Time 45 ns Cour =15 pF
TIMING
Propagation Delay 5 us Input overdrive = 10 mV
2 Us Input overdrive = 100 mV

Rev.D | Page 3 of 12



http://www.analog.com/ADCMP371?doc=ADCMP370_371.pdf
http://www.analog.com/ADCMP370?doc=ADCMP370_371.pdf

ADCMP370/ADCMP371

ABSOLUTE MAXIMUM RATINGS

Ta = 25°C, unless otherwise noted.

Table 2. Stresses above those listed under Absolute Maximum Ratings

Parameter Rating may cause permanent damage to the device. This is a stress

Ve -03Vto+6V rating only; functional operation of the device at these or any

IN+, IN- -03Vto+25V other conditions above those indicated in the operational

OUT (ADCMP370) -03Vto+25V section of this specification is not implied. Exposure to absolute

OUT (ADCMP371) ~03VtoVec+03V maximum rating conditions for extended periods may affect

Operating Temperature Range | —40°C to +85°C device reliability.

Storage Temperature Range -65°Cto +150°C ESD CAUTION

6:a Thermal Impedance, SC70 146°C/W ESD (electrostatic discharge) sensitive device.

Lead Temperature Charged devices and circuit boards can discharge
Soldering (10 sec) 300°C ‘ without detection. Although this product features

o patented or proprietary protection circuitry, damage

Vapor Phase (60 sec) 215°C ‘ !ﬁ I\ may occur on devices subjected to high energy ESD.
Infrared (15 sec) 220°C Therefore, proper ESD precautions should be taken to

avoid performance degradation or loss of functionality.
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PIN CONFIGURATION AND FUNCTION DESCRIPTIONS

Table 3. Pin Function Descriptions

IN+ E Vee

GND E ADCMP370/

ADCMP371

IN- E El out

Figure 3. Pin Configuration

04745-003

Pin No. Mnemonic Description

1 IN+ Noninverting Input.

2 GND Ground.

3 IN- Inverting Input.

4 ouT Comparator Output. Open drain for ADCMP370. Push-pull for ADCMP371.
5 Ve Power Supply.
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TYPICAL PERFORMANCE CHARACTERISTICS
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Figure 4. Input Offset vs. Common-Mode Input Voltage
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Figure 5. Propagation Delay vs. Input Overdrive (Low to High)
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Figure 6. Propagation Delay vs. Input Overdrive (High to Low)
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Figure 10. Output Low Voltage vs. Sink Current

—
Vee = 5Y L
CC/ Ve =33V

f

-40 25
TEMPERATURE (°C)

85 125

Figure 11. Input Offset vs. Temperature
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Figure 12. Output Low Voltage vs. Temperature
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Figure 13. Input Bias Current vs. Input Voltage
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Figure 14. Hysteresis vs. Supply Voltage
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Figure 16. Propagation Delay Timing 10 mV Overdrive
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APPLICATIONS

BASIC COMPARATOR

In its most basic configuration, a comparator can be used to
convert an analog input signal to a digital output signal. The
analog signal on IN+ is compared to the voltage on IN—, and
the voltage at OUT is either high or low, depending on whether
IN+ is at a higher or lower potential than IN—, respectively.

The ADCMP370 and ADCMP371 have different digital output
structures. The ADCMP370 has an open-drain output stage
that requires an external resistor to pull OUT to the logic high
voltage level when the output transistor is switched off. This
voltage level can be as high as 22 V. The same 22 V tolerance
also applies to the inputs of the comparators. The pull-up
resistor should be large enough to avoid excessive power
dissipation but small enough to switch logic levels reasonably
quickly when the comparator output is connected to other
digital circuitry. A suitable value is between 1 kQ and 10 kQ.
The ADCMP371 has a push-pull output stage, which has an
internal PMOS pull-up and, therefore, does not require an
external resistor. Faster switching speeds between low and high
rails are possible, but the logic high level is limited to Vcc.
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Figure 18. Basic Comparator and Input and Output Signals

ADDING HYSTERESIS

To prevent oscillations at the output caused by noise or slowly
moving signals passing the switching threshold, positive feedback
can be used to add hysteresis to the differential input.

For the noninverting configuration, shown in Figure 19, two
resistors are used to create different switching thresholds,
depending on whether the input signal is increasing or
decreasing in magnitude. When the input voltage is increasing,
the threshold is above Vrer, and when it is decreasing, the
threshold is below Vrer.

The upper input threshold level is given by

Ve (R1+ R2)
VIN?HI = T

The lower input threshold level is given by

Viegr(R1+R2) -V .R1
R2

Vin o =

The hysteresis is the difference between these voltage levels

Vo RI
AV = Cﬁz

In the example in Figure 19, Resistor R1 and Resistor R2 are
chosen to give 1 V hysteresis about the reference of 2.5 V, with
Vec=5V.

Vee =5V
é
ADCMP371
IN—
VRee = 2.5V - ouT
IN+ ()
Vin O—wW—1 +
R1 = 200k

awe)

R2 = 1MQ

Vour

> Vin
VINiLO VINiHI
=2V =3V

04745-018

Figure 19. Noninverting ADCMP371 Comparator Configuration with
Hysteresis

With the inverting configuration, the upper and lower
switching thresholds are

_ VCCR2
AU (RT)| R3)+ R2
N Voo x R2(R1+ R3)
AT (RIx R3) + (R2x R1) + (R2 % R3)
_ Ve(R2|R3)
L0 R1+(R2|| R3)
V. x R2x R3
Vinao = <

(RIxR3)+(R2x RI) + (R2x R3)
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The hysteresis is the difference between these voltage levels and
is given by

Ve X RIXR2
Viy =
(R1x R3) + (R2x RI)+ (R2x R3)
Vge =5V
)
R1=1M0 § ADCMP371
IN+
+ out
C
IN—
VINO O -
RioaD
7
o R3 :"J.vMQ
3 R2=1MQ
Vout HIGH: Vour LOW:
Vee Vee
g R3 R1
VIN_HI ViN_Lo
R2 R2 3R3
Vout
A A
> ViN

VINiLO VINiHI
=167V =3.33v

Figure 20. Inverting ADCMP371 Comparator Configuration with Hysteresis

For the ADCMP370 configuration, a pull-up resistor is required
for the open-drain output, which affects the hysteresis calcula-
tion. The noninverting ADCMP370 configuration is shown in
Figure 21. The upper switching threshold is

Vier (R1+R2)

VIN_HI = R2

The lower input threshold level is given by

VREF (R1 +R2+ RPULLUP )_ VCCRI
R2+ RPULLUP

VIN?LO =

The hysteresis is the difference between these voltage levels

04745-019
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\9, 2R
ADCMP370 Topuwe
— ouT
VReF = 2.5V N - —
IN+ %RLOAD
Vin O—W—4 h) = =
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?
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Figure 21. Noninverting ADCMP370 Comparator Configuration with
Hysteresis

The inverting ADCMP370 configuration is shown in Figure 22.
The upper and lower switching thresholds are
v V. .R2
e (Rl || (R3 + RPULLUP))+ R2

Vee X R2(R1 +(R3+ RPULLUP))

Vinu =
(RIX (R3+ Ryyy,p)) + (R2% RI) + (R2X (R3 + Rppyy 1))
_Vee (R2]| (R3+ Rpyyp1))
INLO T R+ (RZ [[ (R3+Rpy;pp ))
v - Ve X R2x(R3+ Ry p)
IN_LO —

(RIX(R3+ Rpypppp)) + (R2x RI) + (R2 % (R3+ Rpyyppp))
assuming Rroap >> R1, R2, R3, Reutrue.

The hysteresis is the difference between these voltage levels and
is given by

AV = Voo xRIx R2
N (RIX(R3+ Rpyrpp)) + (R2x RI) + (R2% (R3 + Rpyypp))
Ve = 5V
3 ~ SR
R12 ADCMP370 § PuLLep
ouT
< IN+ > >
- %RLOAD
ViNO N O ~ = =
O
hd
R2§E R3 §

Figure 22. Inverting ADCMP370 Comparator Configuration with Hysteresis
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OUTLINE DIMENSIONS
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Figure 23. 5-Lead Thin Shrink Small Outline Transistor Package [SC70]

(KS-5)

Dimensions shown in millimeters

ORDERING GUIDE

Model’ Temperature Range Package Description Package Option Branding
ADCMP370AKS-REEL —-40°C to +85°C 5-Lead SC70 KS-5 M1F
ADCMP370AKS-REEL7 —40°C to +85°C 5-Lead SC70 KS-5 M1F
ADCMP370AKSZ-REEL —40°C to +85°C 5-Lead SC70 KS-5 M8P
ADCMP370AKSZ-REEL7 —40°C to +85°C 5-Lead SC70 KS-5 M8P
ADCMP371AKS-REEL —-40°C to +85°C 5-Lead SC70 KS-5 M1G
ADCMP371AKS-REEL7 —40°C to +85°C 5-Lead SC70 KS-5 M1G
ADCMP371AKSZ-REEL7 —40°C to +85°C 5-Lead SC70 KS-5 M8W

' Z = RoHS Compliant Part.
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NOTES
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e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:
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