Data Sheet

ComLiNeEarR® CLC2550, CLC4550
Low Power, Low Offset, 2V to 36V Comparators

FEATURES

= 2mV input offset voltage

= 25nA input bias current

= £5pA input offset current

= 0.9mA supply current

= CMIR includes ground

= 200mV output saturation voltage at 4mA
= 2V to 36V single supply voltage range
= +1V to £18V dual supply voltage range
= Open collector output

= Differential input voltage range equals
the power supply voltage

= CLC2550: improved replacement for
industry standard LM393

» CLC4550: Improved replacement for
industry standard LM339

= CLC2550: Pb-free SOIC-8

= CLC4550: Pb-free SOIC-14

APPLICATIONS

= Battery charger

= Cordless telephone

= Switching power supply

= DC-DC module

= PC motherboard

= Communication equipment

= Widerange VCO

= Squarewave and time delay generators
= MOS clock timers

= High voltage digital logic gates
= Multivibrators

Ordering Information
Part Number

( B4R

A New Direction in Mixed-Signal

Pb-

General Description

The COMLINEAR CLC2550 (dual) and CLC4550 (quad) are precision voltage
comparators with a typical offset of 2mV and high gain (200V/mV). These
comparators also offer an input common-mode voltage range that includes
ground.

The COMLINEAR CLC2550, and CLC45
range of +1V to +18V, or from a i
comparators are available in Pb-fré‘b, R
packages. They operate overé in
+85°C.

& (\&
Typical Application .éﬂe é&ot Multivibrator

N
)
& (‘Qfo\ V{f

operate from a wide supply voltage
ly range of 2V to 36V. These
compliant SOIC-8 and SOIC-14
rial temperature range of -40°C to

1/4
CLCx550A

0.001pF

1MQ

Free

Package

RoHS Compliant Operating Temperature Range  Packaging Method

Exar Corporation
48720 Kato Road, Fremont CA 94538, USA

CLC2550IS08X SOIC-8 Yes Yes -40°C to +85°C Reel
CLC45501S014X SOIC-14 Yes Yes -40°C to +85°C Reel
Moisture sensitivity level for all parts is MSL-1.

WWW.exar.com
Tel. +1 510 668-7000 - Fax. +1 510 668-7001
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Data Sheet

CLC2550 Pin Configuration
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CLC2550 Pin Configuration

Pin No. Pin Name Description
1 OUT1 Output, channel 1
2 -IN1 Negative input, channel 1
3 +IN1 Positive input, channel 1
4 -Vs Negative supply
5 +IN2 Positive input, channel 2
6 -IN2 Negative input, channel 2
7 ouT2 Output, channel 2
8 +Vg Positive supply

Pin Name

CLC4550 Pin Configuration

Descrinticn

l&;&fivgﬁnput, channel 1

siti Yr'lput, channel 1

Positive supply

p5itive input, channel 2

utput, channel 3

OO N/ UNn|hW|N|H
-
S
K

Negative input, channel 3

Positive input, channel 3

Negative supply

Positive input, channel 4

Negative input, channel 4

Output, channel 4

2/11

o1 s103eedwo) AE 03 AZ ‘1950 MOT 4BMOd MOT 0§5HDTD ‘055210 ¥VANIIWOD



Data Sheet [

Absolute Maximum Ratings

The safety of the device is not guaranteed when it is operated above the “Absolute Maximum Ratings”. The device
should not be operated at these “absolute” limits. Adhere to the “Recommended Operating Conditions” for proper de-
vice function. The information contained in the Electrical Characteristics tables and Typical Performance plots reflect the
operating conditions noted on the tables and plots.

Parameter Min Max Unit
Supply Voltage 0 40 Vv
Differential Input Voltage 40 Vv
Input Voltage -0.3 40 Vv
Input Current (Vqy < -0.3V) @ 50 mA
Output Short Circuit Current to Ground Continuous

Power Dissipation (Tp = 25°C) - SOIC-8 660 mwW
Power Dissipation (Tp = 25°C) - SOIC-14 mwW

&
N
Notes: \' \,0

L)
1. This input current will only exist when the voltage at any of the input leads is driven negative. It is d t& e&dztor—base junction of the input PNP transistors be-
coming forward biased and thereby acting as input diode clamps. In addition to this diode action, there {sJalso I NPN parasitic transistor action on the IC chip. This
transistor action can cause the output voltages of the comparators to go to the V+ voltage level (or oun a large overdrive) for the time duration that an input is
driven negative. This is not destructive and normal output states will re-establish when the input e, v@ was negative, again returns to a value greater than -0.3
Vpc (at 25°C). X

Reliability Information

Parameter

Junction Temperature
Storage Temperature Range 150 °C
Lead Temperature (Soldering, 10s) 260 °C
Package Thermal Resistance
SOIC-8 \ 100 °C/W
SOIC-14 xS Q 88 °oC/W

Notes: » Q

Parameter

Operating Temperature Range i A +85
Supply Voltage Range 2 (£1) 36 (£18) Vv

©2009-2013 Exar Corporation 3/11 Rev 1C
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Data Sheet

Electrical Characteristics

Ta = 25°C (if bold, Tp = -40 to +85°C), V¢ = +5V, -V = GND unless otherwise noted.

Symbol Parameter Conditions Min Typ Max Units
DC Performance
2 5 mv
Vio Input Offset Voltage Vout = 1.4V, Rg = 0Q, V5 = 5V to 30V 7 mv
) 25 250 nA
Iy Input Bias Current Vew = 0V 200 A
o 5 50 nA
Ios Input Offset Current Vey = 0V 200 A
CMIR Common Mode Input Range ) +Vg = 30V 0 _+1V§ \Y
VG Voltage Gain +Vg = 15V, R = 215kQ, Vo = 1Vto 11V 450 200 V/mv
IR} (8]
\’ o 0.7 1.7 mA
= +Ve = &
Ry = o0, +Vs = 30V \‘,Q R 3.0 mA
I t, CLC2
Supply Current, CLC2550 ,\(\ (}' 0.6 1.0 mA
= +Ve =
R, =00, +Vg =5V 6 g:b 2.0 vy
Ig @
1.2 2.5 mA
R =00, +Vg =30V
| L= 00 +Vs =30 \QQ O 3.0 mA
Supply Current, CLC4550 Q \ ®- 0.9 2.0 A
R =00, +Vg = V
L= Vs =S Q 3.0 mA
Time Domain Response Q' “ Y
tris Large Signal Response Time VIN _5 1& wi vRE"% 4V Ve =3V, 200 ns
R, =
Vg = QMoverdrlve 1.3 HS
ty Response Time ' , R ‘QJmV overdrive 0.9 s
M= 5%R{ = 54KQ, 15mV overdrive 0.8 Hs
Output Characteristics o) ) O
T Output Sink Current \Q v S ov @ = 1v, Vyr = 1.5V 6.0 16 mA
|
& =1)yVin. = 0V, Vour = 5V 0.1 nA
I Eak Output Leakage Current 0 e - ot
60 i =1V, Viy- = OV, Vour = 30V 1 HA
Q.0 200 | 400 mv
V. Saturation Voltage 0 =0V, V. =1V, L < 4mA
SAT 9 A “Q) @w IN SINK 500 mv
‘( ’9 >

Notes:

1. 100% tested at 25°C
2. Limits over the full temperature range are guar.

3. The input common mode voltage of either input sig

tew design.
i \

oltage should be kept > 0.3V at 25°C. The upper end of the common-mode voltage range is +Vg - 1.5V at

25°C, but either or both inputs can go to +18V without damages, independent of the magnitude of V.

©2009-2013 Exar Corporation
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Data Sheet

Typical Performance Characteristics
Ta = 25°C, Vg = +5V, -V¢ = GND unless otherwise noted.

Supply Current vs. Supply Voltage (CLC2550)
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Data Sheet

Typical Performance Characteristics
Ta = 25°C, Vg = +5V, -V¢ = GND unless otherwise noted.

Response Time vs. Input Overdrive - Positive (CLC2550)
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Response Time vs. Input Overdrive - Negative (CLC2550)
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Data Sheet [

Typical Performance Characteristics - Continued
Ta = 25°C, Vg = +5V, -Vg = GND unless otherwise noted.

LS Response Time vs. Input Overdrive - Neg. (CLC2550) LS Response Time vs. Input Overdrive - Neg. (CLC4550)
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Data Sheet

Application Information

The CLCx550 series are high gain, wide bandwidth de-
vices which, like most comparators, can easily oscillate
if the output lead is inadvertently allowed to capacitively
couple to the inputs via stray capacitance. This shows up
only during the output voltage transition intervals as the
comparator changes states. Power supply bypassing is not
required to solve this problem. Standard PC board layout
is helpful as it reduces stray input-output coupling. Reduc-
ing this input resistors to < 10kQ reduces the feedback
signal levels and finally, adding even a small amount (1
to 10mV) of positive feedback (hysteresis) causes such a
rapid transition that oscillations due to stray feedback are
not possible. Simply socketing the IC and attaching resis-
tors to the pins will cause input-output oscillations during
the small transition intervals unless hysteresis is used. If
the input signal is a pulse waveform, with relatively fast
rise and fall times, hysteresis is not required.

All pins of any unused comparators should be tied to the
negative supply. The bias network of the CLCx550 series
establishes a drain current which is independent of the

|
proximately 60Q RSAT of the output transistor. The low
offset voltage of the output transistor (1 mV) allows the
output to clamp essentially to ground level for small load
currents.

Layout Considerations

General layout and supply bypassing play major roles in
high frequency performance. Exar has evaluation boards
to use as a guide for high frequency layout and as an aid
in device testing and characterization. Follow the steps
below as a basis for high frequency layout:

e Include 6.8uF and 0.1uF ceramic capacitors for power
supply decoupllng

o Place the 6.8pF @cﬁ&ﬁmthln 0.75 inches of the power pin
e Place the 0. Iﬁﬁr within 0.1 inches of the power pin

o Remov ?nd plane under and around the part,
espeC| e input and output pins to reduce para-

sitic @)ac
§@n @ all trace lengths to reduce series inductances

}valuatlon board layouts below for more in-

magnitude of the power supply voltage over the range\f? f ﬂa

of 2V DC to 30V DC. It is usually unnecessary to use
bypass capacitor across the power supply line.

The differential input voltage may be larger than
out damaging the device. Protection should &o
to prevent the input voltages from going ne‘g\
than —0.3V DC (at 25°C). An input clam
used as shown in the applications secti

\.\.

The output of the CLCx550 senes{so Qn &mtted
collector of a grounded-emitter putb%ansstor.
Many collectors can be tied to er @ro@k an output
OR’ing function. An output pﬂ can be con-
nected to any available power supply:ﬁtage within the
permitted supply voltage range and there is no restriction
on this voltage due to the magnitude of the voltage which
is applied to the V+ terminal of the CLCx550 package.
The output can also be used as a simple SPST switch to
ground (when a pull-up resistor is not used). The amount
of current which the output device can sink is limited by
the drive available (which is independent of V+) and the 8
of this device. When the maximum current limit is reached
(approximately 16 mA), the output transistor will come
out of saturation and the output voltage will rise very rap-
idly. The output saturation voltage is limited by the ap-

©2009-2013 Exar Corporation
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uation Board Information

he following evaluation boards are available to aid in the

testing and layout of these devices:
Evaluation Board Products
CEB006 CLC2550

CEB018 CLC4550

Evaluation Board Schematics

Evaluation board schematics and layouts are shown in
Figures 9-14. These evaluation boards are built for dual-
supply operation. Follow these steps to use the board in a
single-supply application:

1. Short -Vs to ground.

2. Use C3 and C4, if the -Vg pin of the amplifier is not
directly connected to the ground plane.

8/11 Rev 1C
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RF1 ROUTY

IN1 ?—’\/\/\/—_’\/\/\/—@ ouTt
RG1

(2]
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RF2 ROUT2

w2 Q—.

AN
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Figure 9. CEB006 Schematic

Figure 10. CEB006 Top View 0RO NOUNTING HOLES

L
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Figure 12. CEB018 Schematic
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+VIN O

O
1/4 O—O Vout
CLCX550A

1/4
CLCx550A

100kQ

ViNO NNV NNV
100k9%
Figure 15. Basic Comparator =

Figure 18. Squarewave Oscillator
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Data Sheet

Mechanical Dimensions
SOIC-8 Package

SOIC-8

SYMBOL | MIN MAX
D \ . Al 0.10 0.25
1o e o \ B 0.36 0.48
— X |— I | C 0.19 0.25
¢ I'. D 4.80 4.08
y \ E 3.81 3.99

0L ﬂ H ! e 1.27 BSC
! : H 5.80 6.20
€ E H h 0.25 0.5
* L 0.41 1.27
A 1.37 1.73
HHHE o | o &

J ‘ X 0.55 ref

i ] 7° BSC

Pin No. 1 B -— L 92 6

\S
NOT

_hx45° |._ / DETAIL-A }Q dim
o \ ad
! P

- I —
|

3 N\ o
{ c . 0(\

SOIC-14 Package 9\ ‘QQ>

]

(IR
(IR
|

B aE FE |\
Pin No. 1 B_,_‘ L_ Q § (ﬁ ‘ —

s are in millimeters.
narity should be 0 to 0.1mm (0.004") max.

I@e surface finishing: VDI 24~27

T i | A
Al a2 61 ) : '
| | \ | J| l 4. ension excluding mold flashes.
| S * 5 I

ead width, B to be determined at 0.1905mm
‘b ‘om the lead tip.

SO0IC-14
SYMBOL MIN MAX
Al 0.10 0.25
B 0.36 0.48
[ 0.19 0.25
D 8.56 B8.74
E 3.84 3.99
e 1.27 BSC
H 5.80 6.20
h 0.25 0.5
L 0.41 1.27
A 1.37 1.73
] 0= e
X 0.51 ref
8, 7° BSC

by 450 NOTE:
Q SRLLE. S L |—-— \’/ DETAIL-A 1. All dimensions are in millimeters.
! . ‘b 27 2. Lead coplanarity should be 0 to 0.1mm (0.004") ma»
t Al I 1 L A E 3. Package surface finishing: VDI 2427
A M 2 ] I ) 4. All dimension excluding mold flash
| . | Y ﬂz; . imension excluding mold flashes.
- b B Ea— 5. The lead width, B to be determined at 0.1905mm

For Further Assistance:

Exar Corporation Headquarters and Sales Offices

48720 Kato Road Tel.: +1 (510) 668-7000

Fremont, CA 94538 - USA Fax: +1 (510) 668-7001
WWw.exar.com

NOTICE

EXAR Corporation reserves the right to make changes to the products contained in this publication in order to improve design, performance or reliability. EXAR Corporation assumes no responsibility for the use of any
circuits described herein, conveys no license under any patent or other right, and makes no representation that the circuits are free of patent infringement. Charts and schedules contained here in are only for illustration

from the lead tip.

EXAR

A New Direction in Mixed-Signal

purposes and may vary depending upon a user’s specific application. While the information in this publication has been carefully checked; no responsibility, however, is assumed for inaccuracies.

EXAR Corporation does not recommend the use of any of its products in life support applications where the failure or malfunction of the product can reasonably be expected to cause failure of the life support system or
to significantly affect its safety or effectiveness. Products are not authorized for use in such applications unless EXAR Corporation receives, in writing, assurances to its satisfaction that: (a) the risk of injury or damage

has been minimized; (b) the user assumes all such risks; (c) potential liability of EXAR Corporation is adequately protected under the circumstances.
Reproduction, in part or whole, without the prior written consent of EXAR Corporation is prohibited.
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