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An OrCAD PSPICE Library
for the VIP10 High-Speed Op
Amp

Creating the op amp SPICE model from ground-up for simu-
lation is esoteric and often time consuming.

National Semiconductor Corporation has an OrCAD Capture
library (nationalhighspeed.olb) and PSPICE
(nationalhighspeed.lib) model library for the industry-lead-
ing VIP10 process high-speed operational amplifiers. These
libraries contain behavior models of the LMH series high-
speed operational amplifiers and the schematic symbols of
op amp. These libraries are available for download from
www.national.com/amplifiers. Libraries are created from
OrCAD PSPICE A/D version 9.1 and have been verified to
match the performance in the datasheet.

The VIP10 is a high-speed, dielectrically-isolated, comple-
mentary bipolar IC process that utilizes deep trench technol-
ogy on a bonded wafer for complete dielectric isolation and
optimal high-speed amplifier performance. Trench technolo-
gy with bonded wafers helps minimize parasitic capacitance
for optimal power-to-bandwidth performance, lower distortion
and decreased die size.

When doing the simulation, the path of
nationalhighspeed.lib needs to be added under either the
“Include Files” option or the “Libraries” option in the “Simula
tion Profile”.

The ADSL Analog Front End for

Customer Premises Equipmer

One of the very popular applications for LMH high-sp
erational amplifiers is the DSL analog front end in the
tomer premises equipment side. The new [ VIH6643 rail-to-
rail output, LMH6672 line driver, and LMHE n op
amps form a robust chipset solution that maxiriizes the ADSL
baseband DSP performance as shoy igure 1.
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IGURE 1. Block Diagram of ADSL CPE
Analog Front End

he LIMIH6643 as a Buffer Amplifier

for the D/A Converter

pair of LMH6643 is used as a differential buffer amplifier at

ie outputs of digital-to-analog converter for providing
impedance matching, isolation, and driving capability to an
optional low pass filter between the LMH6643 and the
LMH6672.Figure 2 shows the OrCAD schematic to demon-
strate the use of SPICE model. The voltage gain of this
inverting buffer amplifier is simlpy defined as -Rg4,/Rg,, and
-Ra1/Rga-
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FIGURE 2. LMH6643 as an ADC Buffer in
ADSL CPE Analog Front End

The LMH6672 as an Upstream Line

Driver

The LMH6672 is used as an upstream DSL line driver be-
cause of its high-output drive with low distortion and single
supply features. When connected as a differential output driv-
er, the LMH6672 can drive a 50Q2 load to 16.8 Vpp swing with
only —93 dBc distortion and fully supports the peak upstream
power levels for full-rate ADSL.Figure 3is a typical line driver
circuit driving the 100Q twisted-pair transmission line thi

a 1:2 transformer. The voltage gain of this non-inverting driver
amplifier is simply defined as (1+2*Rg+/Rg) or (1+2*R.—/Rg).
The capacitor Cg is inserted to set a DC gain of 1 V/V
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FIGURE S. 6672 as a Differential Driver
toa iferential Load

The LM6622 as a Downstream
Low-Noise Pre-Amp

1

6622 is used as a low-noise pre-amp in the down-
stre 1k because of its low noise and low-distortion per-
formaric iIs twin personality ensures the receiving path
has high dynamic range to meet the stringent linearity and
noise requirements of the ADSL standard.

ure 4, the LMH6622 is used as an inverting summing
arnplifier to provide both receive pre-amp channel gain and
driver echo signal cancellation. In order to cancel the unwant-
ed driver echo signal in the receive path, R,, is set to be
2*R,, and R,_ is set to be 2*R,_.
In reality, the hybrid rejection is about 12 dB due to imperfect
matching. The resistors values in the simulation can be ad-
justed to experience the real performance of the receive
circuit.
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FIGURE 4. LMH6622 as a Low-noise Pre-amp in the ADSL L .-ream
Figure 5 shows the differential output voltage across the twist- pre-amp’s outp ~erfect cancellation of the unwanted echo
ed-pair-transmission line and the unwanted echo signal at the signal is possible only if perfect matching is achieved.
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FIGURE 5. Sin tion Results at the Transmission Line and Pre-amp’s Output

In conclusion, PSPICE moadc apture symbols for
National’s high-speed op amps can be downloaded from
amplifiers.national.com and used for simulation.

3

200545 Version 4 Revision 2  Print Date/Time: 2008/11/19 16:17:53

www.national.com

GGCL-NV



An OrCAD PSPICE Library for the VIP10 High-Speed Op Amp

AN-1255

Notes

For more National Semiconductor product information and proven design tools, visit the following Web sites at:

Products

Design Support

Amplifiers

www.national.com/amplifiers

WEBENCH® Tools

www.national.com/webench

Audio

www.national.com/audio

App Notes

www.national.com/appnotes

Clock and Timing

www.national.com/timing

Reference Designs

www.national.com/refdesigns

Data Converters www.national.com/adc Samples www.national.com/samples
Interface www.national.com/interface Eval Boards www.national.com/evalboards
LVDS www.national.com/lvds Packaging www.national.com/packaging

Power Management

www.national.com/power

Green Compliance

www.national.com/quality/green

Switching Regulators

www.national.com/switchers

Distributors

www.national.com/contacts

LDOs

www.national.com/Ido

Quality and Reliability

www.national.com/quality

LED Lighting

www.national.com/led

Feedback/Support

www.national.com/feedback

Voltage Reference

www.national.com/vref

Design Made Easy

www.national.com/easy

PowerWise® Solutions www.national.com/powerwise Solutions www.national.com/solutions
Serial Digital Interface (SDI) |www.national.com/sdi Mil/Aero www.national.com/milaero
Temperature Sensors www.national.com/tempsensors |Solar Magic® www.national.com/solarmagic

Wireless (PLL/VCO)

www.national.com/wireless

Analog University®

www.national.com/AU

THE CONTENTS OF THIS DOCUMENT ARE PROVIDED IN CONNECTION WITH NATIONAL SEMICONDUCTOR CORPORATION
(“NATIONAL”) PRODUCTS. NATIONAL MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE ACCURACY
OR COMPLETENESS OF THE CONTENTS OF THIS PUBLICATION AND RESERVES THE RIGHT TO MAKE CHANGES TO
SPECIFICATIONS AND PRODUCT DESCRIPTIONS AT ANY TIME WITHOUT NOTICE. NO LICENSE, WHETHER EXPRESS,
IMPLIED, ARISING BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS
DOCUMENT.

TESTING AND OTHER QUALITY CONTROLS ARE USED TO THE EXTENT NATIONAL DEEMS NECESSARY TO SUPPORT
NATIONAL'S PRODUCT WARRANTY. EXCEPT WHERE MANDATED BY GOVERNMENT REQUIREMENTS, TESTING OF ALL
PARAMETERS OF EACH PRODUCT IS NOT NECESSARILY PERFORMED. NATIONAL ASSUMES NO LIABILITY FOR
APPLICATIONS ASSISTANCE OR BUYER PRODUCT DESIGN. BUYERS ARE RESPONSIBLE FOR THEIR PRODUCTS AND
APPLICATIONS USING NATIONAL COMPONENTS. PRIOR TO USING OR DISTRIBUTING ANY PRODUCTS THAT INCLUDE
NATIONAL COMPONENTS, BUYERS SHOULD PROVIDE ADEQUATE DESIGN, TESTING AND OPERATING SAFEGUARDS.
EXCEPT AS PROVIDED IN NATIONAL’S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, NATIONAL ASSUMES NO
LIABILITY WHATSOEVER, AND NATIONAL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY RELATING TO THE SALE
AND/OR USE OF NATIONAL PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR
PURPOSE, MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY
RIGHT.

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR
SYSTEMS WITHOUT THE EXPRESS PRIOR WRITTEN APPROVAL OF THE CHIEF EXECUTIVE OFFICER AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

Life support devices or systems are devices which (a) are intended for surgical implant into the body, or (b) support or sustain life and
whose failure to perform when properly used in accordance with instructions for use provided in the labeling can be reasonably expected
to result in a significant injury to the user. A critical component is any component in a life support device or system whose failure to perform
can be reasonably expected to cause the failure of the life support device or system or to affect its safety or effectiveness.

National Semiconductor and the National Semiconductor logo are registered trademarks of National Semiconductor Corporation. All other
brand or product names may be trademarks or registered trademarks of their respective holders.

Copyright© 2008 National Semiconductor Corporation

National Semiconductor Asia
Pacific Technical Support Center
Email: ap.support@nsc.com

National Semiconductor
Americas Technical

National Semiconductor Europe
Technical Support Center

Email: europe.support@nsc.com
German Tel: +49 (0) 180 5010 771
English Tel: +44 (0) 870 850 4288

National Semiconductor Japan
Technical Support Center

For the most current product information visit us at www.national.com
Support Center Email: jpn.feedback@nsc.com

Email: support@nsc.com

ww.national.com Te|: 1.800-272-9959

200545 Version 4 Revision 2  Print Date/Time: 2008/11/19 16:17:53




IMPORTANT NOTICE
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