Preliminary Data Sheet

X CADEKA

Amplify the Human Experience

Comlinear™ CLC2000

High Output Current Dual Amplifier

FEATURES
= 9.4Vpp, output drive into R =25Q
= Using both amplifiers, 18.8Vpp

differential output drive into R =50Q

» £200mA @ Vp=9.4Vpp

= 0.009%/0.06° differential gain/
phase error

= 250MHz -3dB bandwidth at G = 2

= 510MHz -3dB bandwidth at G = 1

= 210V/ps slew rate

= 4.5nV/vHz input voltage noise

m 2.7pA/vHz input voltage noise
= 7mA supply current

= Fully specified at £5V supplies
= | ead-free SOIC-8 package

APPLICATIONS

= ADSL PCI modem cards

= XDSL external modems

= Cable drivers

= Video line driver

= Twisted pair driver/receiver

General Description

The Comlinear CLC2000 is a dual voltage feedback amplifier that offers
+200mA of output current at 9.4Vpp. The CLC2000 is capable of driving
signals to within 1V of the power rails. When connected as a differential
line driver, the dual amplifier drives signals up to 18.8Vpp into a 25Q load,
which supports the peak upstream power levels for upstream full-rate ADSL
applications.

The Comlinear CLC2000 can operate from single or dual supplies from 5V to
12V. It consumes only 7mA of supply current per channel. The combina-
tion of wide bandwidth, low noise, low distortion, and high output current
capability makes the CLC2000 ideally suited for xDSL or video line driving
applications.

Typical Application - ADSL Application
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Ordering Information
Part Number Package Pb-Free Operating Temperature Range  Packaging Method
CLC20001S0O8X SOIC-8 Yes -40°C to +85°C Reel
CLC20001S08 SOIC-8 Yes -40°C to +85°C Rail

Moisture sensitivity level for all parts is MSL-1.
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CLC2000 Pin Configuration

OUT1 E zl +Vs
N1 [2] 7] out2
+INL [3] o] -2
vs 4] 5] +IN2

CLC2000 Pin Assignments

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

The “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. The
device should not be operated at these limits. The parametric values defined in the Electrical Characteristics tables
are not guaranteed at the absolute maximum ratings. The “Recommended Operating Conditions” table defines the
conditions for actual device operation.

Parameter Min Max Unit
Supply Voltage 0 14 Vv
Input Voltage Range -Vg -0.5V +Vg +0.5V \

Reliability Information

Parameter Min Typ Max Unit
Junction Temperature 150 °C
Storage Temperature Range -65 150 °C
Lead Temperature (Soldering, 10s) 300 °C
Package Thermal Resistance

8-Lead SOIC 100 °C/W

Notes:
Package thermal resistance (6;,), JDEC standard, multi-layer test boards, still air.

ESD Protection

Product SOIC-8
Human Body Model (HBM) 4kv
Charged Device Model (CDM) TBD

Recommended Operating Conditions

Parameter Min Typ Max Unit
Operating Temperature Range -40 +85 °C
Supply Voltage Range +2.5 +6.5 \
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Electrical Characteristics

Ta =25°C, Vg = 5V, Rf = Rg = 5109, R = 100Q to Vs/2, G = 2; unless otherwise noted.

Symbol Parameter Conditions Typ Max Units
Frequency Domain Response
UGBW -3dB Bandwidth G=+1,Vour = 0.2V, R=0 422 MHz
BWgg -3dB Bandwidth G =+2, Voyr = 0.2V, 236 MHz
BWg Large Signal Bandwidth G =42, Voyr = 2Vpp 68 MHz
BWy 148 0.1dB Gain Flatness G =+2, Vour = 0.2V, 77 MHz
Time Domain Response
tr te Rise and Fall Time Vour = 2V step; (10% to 90%) 3.7 ns
ts Settling Time to 0.1% Vour = 2V step tbd ns
0s Overshoot Vour = 0.2V step 6 %
SR Slew Rate 2V step 200 V/us
Distortion/Noise Response
o ) 2V, 100KHZ, R = 25Q -83 dBc
HD2 2nd Harmonic Distortion 2Vpp, 1MHz, R, = 1000 85 dBe
o ) 2V, 100KHZ, R = 25Q -86 dBc
HD3 3rd Harmonic Distortion 2V,,, 1MHz, R, = 1000 ) dBe
Dg Differential Gain NTSC (3.58MHz), DC-coupled, R| = 150Q tbd %
Dp Differential Phase NTSC (3.58MHz), DC-coupled, R, = 150Q tbd °
e, Input Voltage Noise > 1MHz 4.2 nV/vHz
in Input Current Noise > 1MHz thd pA/VHz
XtaLk Crosstalk Channel-to-channel 5MHz -63 dB
DC Performance
Vio Input Offset Voltage 0.3 mV
dVig Average Drift tbd pv/eC
I Input Offset Current 0.2 MA
Iy Input Bias Current 10 HA
dIp Average Drift tbd nA/°C
PSRR Power Supply Rejection Ratio DC 81 dB
Aol Open-Loop Gain R, = 25Q 76 dB
Ig Supply Current per channel 6.75 mA
Input Characteristics
Rin Input Resistance Non-inverting tbd MQ
Cin Input Capacitance thd pF
CMIR Common Mode Input Range 0.:6to Vv
CMRR Common Mode Rejection Ratio DC 80 dB
Output Characteristics
Ro Output Resistance Closed Loop, DC thd mQ
R, = 25Q P v
Vour Output Voltage Swing . o 0.75 to .
L 4.25
Tout Output Current tbd mA
Isc Short-Circuit Output Current Vour =Vs/ 2 tbd mA
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Electrical Characteristics

Ta = 25°C, Vg = 12V, Rf = Rg = 510Q, R = 100Q to Vs/2, G = 2; unless otherwise noted.

Symbol Parameter Conditions Min Typ Max  Units
Frequency Domain Response
UGBW -3dB Bandwidth G=+1,Vour = 0.2V, R=0 510 MHz
BWgg -3dB Bandwidth G = +2, Voyr = 0.2V, 250 MHz
BWg Large Signal Bandwidth G =+2, Voyr = 4Vpp 35 MHz
BWo.148 0.1dB Gain Flatness G =+2, Vour = 0.2V, 32 MHz
Time Domain Response
tr te Rise and Fall Time Vour = 4V step; (10% to 90%) 13.3 ns
ts Settling Time to 0.1% Vour = 2V step tbd ns
0s Overshoot Vour = 0.2V step 2 %
SR Slew Rate 4V step 210 V/us
Distortion/Noise Response
2V, 100KHZ, R = 25Q -84 dBc
o ) 2V, 1IMHz, R = 100Q -86 dBc
HD2 2nd Harmonic Distortion 8.4V, 100KHz, R, = 250 3 dBe
8.4V,,, 1IMHz, R = 100Q -82 dBc
2V, 100KHZ, R = 25Q -88 dBc
o 2V, IMHz, Ry = 100Q -80 dBc
HD3 3rd Harmonic Distortion 8. 4Vppl 100KHz, R, = 250 53 dBe
8.4V, 1MHz, R = 100Q -83 dBc
Dg Differential Gain NTSC (3.58MHz), DC-coupled, R, = 150Q 0.009 %
Dp Differential Phase NTSC (3.58MHz), DC-coupled, R| = 150Q 0.06 °
en Input Voltage Noise > 1MHz 4.5 nV/vHz
in Input Current Noise > 1MHz 2.7 pA/vVHz
XTaLk Crosstalk Channel-to-channel 5MHz -62 dB
DC Performance
Vio Input Offset Voltage() -4.2 0.3 4.2 mV
dVig Average Drift tbd pv/ec
Iio Input Offset Current(t) -2 0.2 2 HA
Iy Input Bias Current®) 10 20 HA
dIp; Average Drift tbd nA/°C
PSRR Power Supply Rejection Ratio() DC 73 81 dB
AoL Open-Loop Gain R =25 76 dB
Ig Supply Current® per channel 7 9 mA
Input Characteristics
Rin Input Resistance Non-inverting tbd MQ
Cin Input Capacitance tbd pF
CMIR Common Mode Input Range 01'?'20 "
CMRR Common Mode Rejection Ratio(1) DC 70 79 dB
Output Characteristics
Ro Output Resistance Closed Loop, DC thd mQ
R, = 25Q @) 15 11'(2)_2’ 10.5 v
Vour Output Voltage Swing
R, = 1kQ 08 v
Tout Output Current tbd mA
Isc Short-Circuit Output Current Vour =Vs/ 2 1000 mA
Notes:

1. 100% tested at 25°C
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Typical Performance Characteristics
Ta = 25°C, Vg = 12V, R = 5109, R = 100Q to Vs/2, G = 2; unless otherwise noted.

Non-Inverting Frequency Response
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Typical Performance Characteristics
Ta = 25°C, Vg = 12V, R = 5109, R = 100Q to Vs/2, G = 2; unless otherwise noted.

Frequency vs. C
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Typical Performance Characteristics - Continued

Ta = 25°C, Vo = 12V, R = 5109, R; = 100Q to Vs/2, G = 2; unless otherwise noted.

Frequency Response vs. Temperature

TBD
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Frequency vs. Temperature (Vg = 5V)

TBD

-3dB Bandwidth vs. Output Voltage (Vs=5V)

250

225 \\
200

=
v N
(=

—
o
o

-3dB Bandwidth (MHz)
I~
(9,]

~N
8]

ul
o

N
8]

o

0.0 05 1.0 15 2.0 25 3.0
VOUT (VPP)

Input Voltage Noise

TBD

www.cadeka.com i 8

o Jayiidwy |eng jualin) indinQ ybiH 000210 ..Jesuljwo)



Preliminary Data Sheet |

Typical Performance Characteristics - Continued
Ta = 25°C, Vg = 12V, R = 5109, R = 100Q to Vs/2, G = 2; unless otherwise noted.
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Typical Performance Characteristics - Continued
Ta = 25°C, Vg = 12V, R = 5109, R = 100Q to Vs/2, G = 2; unless otherwise noted.
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Typical Performance Characteristics - Continued

Ta = 25°C, Vg = 12V, R = 5109, R = 100Q to Vs/2, G = 2; unless otherwise noted.

Small Signal Pulse Response
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Large Signal Pulse Response
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Typical Performance Characteristics - Continued
Ta = 25°C, Vo = 12V, R = 5109, R; = 100Q to Vs/2, G = 2; unless otherwise noted.

Closed Loop Output Impedance vs. Frequency CMRR vs. Frequency

TBD TBD

PSRR vs. Frequency

TBD
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Application Information
Driving Capacitive Loads

The Frequency Response vs. C plot on page 5, illustrates
the response of the CLC2000 Family. A small series re-
sistance (Rs) at the output of the amplifier, illustrated in
Figure 1, will improve stability and settling performance.
Rs values in the Frequency Response vs. C;_ plot were cho-
sen to achieve maximum bandwidth with less than 1dB of
peaking. For maximum flatness, use a larger Re.

) le =g
//a‘ Rl AL 1 i L

Figure 1. Typical Topology for Driving
Capacitive Loads

Power Dissipation

The maximum internal power dissipation allowed is
directly related to the maximum junction temperature. If
the maximum junction temperature exceeds 150°C for an
extended time, device failure may occur. The CLC2000 are
short circuit protected. However, this may not guarantee
that the maximum junction temperature (+150°C) is not
exceeded under all conditions. RMS Power Dissipation can
be calculated using the following equation:

Power Dissipation = Is * (Vs+ - Vs.) + (Vs+ - Vo(RMS)) * Iour(RMS)

Where I is the supply current, Vs, is the positive sup-
ply pin voltage, Vs. is the negative supply pin voltage,
Vo(RMS) is the RMS output voltage and IgyT(RMS) is the
RMS output current delivered to the load. Follow the max-
imum power derating curves shown in Figure 2 to ensure
proper operation.

©2004-2007 CADEKA Microcircuits LLC

TBD

Figure 2. Maximum Power Derating
Overdrive Recovery

For an amplifier, an overdrive condition occurs when the
output and/or input ranges are exceeded. The recovery
time varies based on whether the input or output is over-
driven and by how much the ranges are exceeded. The
CLC2000 Family will typically recover in less than 20ns
from an overdrive condition. Figure 3 shows the CLC2000
in an overdriven condition.

3 6
Vi = 1.5V,
/ G=5
2 Input \ / \ 4
2 \ g
[
S0 o0&
S \ =
5 Q
a \ ®
S -1 \ 22
I Output \
2 -4
-3 -6
0 20 40 60 80 100 120 140 160 180 200
Time (ns)

Figure 3. Overdrive Recovery
Video Over Twisted Pair

Several applications require video signals to be transmit-
ted from point A to point B. In these applications, three
twisted pairs are used to carry the red, green, and blue
(RGB) video signals. Category-3 (CAT-3) unshielded twist-
ed pair (UTP) cable is an economical solution for transmit-
ting video signals, but introduces the most loss compared
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to CAT-5 or coaxial cable. Figures 4 and 5 illustrate a low
cost video driver/receiver that utilizes the CLC2000 dual
amplifier and is capable of driving 3,000ft of CAT-3 UTP.
The CLC2000 provides excellent video specifications. It
offers extremely low differential gain and phase (TBD%/
TBD®) and 0.1dB gain flatness to TBDMHz for superb
standard definition video performance. The output drive
capability, TBDmA, effortlessly drives the 100Q imped-
ance of the twisted pair cable.

TBD

Figure 4. Differential Video Driver

Figure 5. Differential Video Receiver

In this circuit, the first CLC2000 is used to convert a 1Vpp
single-ended signal to a differential signal in order to
drive the twisted pair. The two 50Q resistors are needed
to match the characteristic impedance of the UTP. The
second CLC2000 is used to convert the differential signal
transmitted by the twisted pair into a single ended 1V,
signal and compensate for the attenuation caused by the
CAT-3 cable. R2 compensates for the signal loss caused

©2004-2007 CADEKA Microcircuits LLC

|

by the twisted pair and is adjusted so the overall gain of
the system is one. C1 and R1 form a simple equalizer and
compensate for the high frequency attenuation introduced
by the twisted pair. The 2 examples below show optimum
component values for 1,000t and 3,000ft of CAT-3 cable.
For these examples the component values were selected
to provide optimal rise/fall times, magnitude, and damp-
ing of a 1Vpp square wave input.

Layout Considerations

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

e Include 6.8pF and 0.01pF ceramic capacitors
e Place the 6.8uF capacitor within 0.75 inches of the power pin
e Place the 0.01pF capacitor within 0.1 inches of the power pin

e Remove the ground plane under and around the part,
especially near the input and output pins to reduce para-
sitic capacitance

e Minimize all trace lengths to reduce series inductances

Refer to the evaluation board layouts below for more in-
formation.

Evaluation Board Information

The following evaluation boards are available to aid in the
testing and layout of these devices:

Evaluation Board
CEB006

Products
CLC2000

Evalutaion Board Schematics
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Mechanical Dimensions
SOIC-8 Package

SOL-8
SYMB OL MN MAX
~——D— a1 0.0 0.25
1o e e B 036 0.5
—= |2 c 0.1 0.25
q, % D 480 498
| B E 381 399
10 \ﬁ : e 1.27 8C
oo } H 550 6.2
—— G E H h 0.25 0.9
! l L 0.41 1.27
A 1.52 1.72
HiH R
‘ 2D 0.3 mf
Pin Nox Bl e ‘ ‘ A2 137 1.57
<1

DETAIL-A
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2

fa’—V

A All

+—7

1.AHinensiosar imilheters
2. Lad coplaartyshouldoe 0 to 0. Omm (004" )ma x.
3. &ckae surfacfinshig:

2.) Te:mate (harmids #18~30).

.2 Akdes:mate (harmids #18~30).

2 3) Batam: smooth amate (harmilds $18~30).
4. A Hinensios exludmmoldfldses and em flds

fom the packae body shallnd exeed 0.152m (006

persie D).

For additional information regarding our products, please visit CADEKA at: cadeka.com

CADEKA Headquarters Loveland, Colorado
T: 970.663.5452
T: 877.663.5415 (toll free)

CADEKA, the CADEKA logo design, and Comlinear and the Comlinear logo design, are trademarks or registered trademarks of CADEKA
Microcircuits LLC. All other brand and product names may be trademarks of their respective companies.

CADEKA reserves the right to make changes to any products and services herein at any time without notice. CADEKA does not assume any
responsibility or liability arising out of the application or use of any product or service described herein, except as expressly agreed to in
writing by CADEKA; nor does the purchase, lease, or use of a product or service from CADEKA convey a license under any patent rights,
copyrights, trademark rights, or any other of the intellectual property rights of CADEKA or of third parties.

Copyright ©2007 by CADEKA Microcircuits LLC. All rights reserved.

U CADEKA

Amplify the Human Experience
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