
DASH-ANALOG 
WORKBENCH 
THE HIGH-PERFORMANCE 
CAE TOOL FOR ANALOG 
ENGINEERS. 

Now you can accomplish in hours what 
would take days or weeks using tradi­
tional analog design methods. The 
DASH'"-Analog Workbench'" from 
FutureNet® is a stand-alone PC worksta­
tion for all your analog design needs. 
With it, you'll be able to design your cir­
cuit and do breadboarding in software, 
before you build a hard prototype. You'll 
interact with the simulator using inter­
faces that are as familiar to you as test 
instruments-an oscilloscope, network 
analyzer, function generator and fre­
quency sweeper. Optional modules add 
advanced capabilities such as parametric 
plotting, statistical analysis and more. 
Comprehensive device libraries are also 
available to provide highly accurate 
modeling and free you to concentrate on 
circuit design. 

BUILT TO WORK THE WAY ANALOG 
DESIGNERS DO. Design your circuit using 
DASH Schematic Designer, the most 
popular schematic capture software 
package available today. Then simulate 
the circuit with software instruments just 
as if you were breadboarding in the lab. 
Now optimize your design with advanced 
simulation techniques. DASH-Analog 
Workbench gives you the tools to improve 

circuit reliability, predict manufacturing 
yield and determine safe operating condi­
tions before you've built any hardware. 
Typically, the breadboard circuit you do 
build will be very close to your final pro­
duction design. 

EASY TO USE AND LEARN. The DASH­
Analog Workbench is not only power­
ful- it's very easy to use. Simple menus 
guide you through the steps of circuit 
design. You'll see familiar test instru­
ment-like interfaces when you're analyz­
ing circuit performance. It's like the real 
world of breadboards and instruments, 
only easier. 

Future Net 
A Data 1/ 0 Company 



PART OF FUTURENET'S INTEGRATED CAE 
ENVIRONMENT FOR PCS. The DASH­
Analog Workbench is based on what has 
become industry standards in CAE: 
Berkeley SPICE simulation software (ver­
sions 2G6 and 3) and DASH-4 Schematic 
Designer for fast and easy schematic cap­
ture, both running on the IBM® PC AT. 

Like all of our CAE software, this new 
workstation offers engineers the perform­
ance of a mainframe at a fraction of the 
cost . Using a 32-bit co-processor board 
with the PC AT for high-speed calcula­
tion, the system performs simulations at 
speeds comparable to mainframe 
computers . 

DESIGN PERFECT SCHEMATICS AT YOUR 
PC IN A FRACTION OF THE TIME IT TAKES 
TO DRAW THEM BY HAND. With the 
DASH-Analog Workbench , you'll draw 
the circuit diagram using DASH-4 Sche­
matic Designer. DASH-4 frees you from 
the tedious and time-consuming drafting 
and documentation chores associated 
with schematics. The software handles it 
automatically. No matter how many times 
your drawing is revised, the documenta­
tion is always current. 

Use the mouse to instantly move, 
copy, draw and erase any schematic ele­
ment . With dozens of sophisticated 
drawing features you can create sche­
matics at lightning speed . And change 
them just as easily. 

Analog circuits designed with DASH-4 
and simulated with DASH-Analog Work­
bench are fully compatible with DASH­
PCB for printed circuit board layout on 
© 1986, Data 1/ 0 Corporation. 

the same workstation . DASH-PCB gives 
you the results of an experienced PCB 
designer in a fraction of the time. 

For board layout on other systems, a 
wide range of translators are also avail­
able to convert the DASH database to 
the appropriate format for most popular 
CAD systems. Many of these translators 
offer back annotation capabilities which 
automatically update the original sche­
matic when location designators or pin 
numbers change. 

TEST YOUR SOFTWARE CIRCUIT WITH 
FAMILIAR INSTRUMENTS. Once the cir­
cuit drawing is complete, select the 
appropriate software test instruments to 
perform the simulation you want. Con­
nect the instrument to specific sources or 
probe locations in your schematic by 
moving and clicking the mouse. Set val­
ues and ranges from menus that corre­
spond to the front panel function knobs 
of real instruments. After simulation is 
complete, the results will be displayed on 
the screen. 

TIME DOMAIN ANALYSIS. Use the four­
channel function generator in concert 
with the oscilloscope to make compre­
hensive time domain measurements. The 
function generator produces square 
waves, sine waves, pulse, step or 
sawtooth waves . Specify the duration of 
the waveform, rise and fall time, de offset 
and amplitude for each signal source 
channel. You can also define your own 
waveforms . 

The oscilloscope displays the simulated 

circuit output. It automatically measures 
overshoot, 10% and 90% time, peak 
value, RMS value and average value . A 
de multimeter is also provided for voltage 
measurements. 

FREQUENCY DOMAIN ANALYSIS. Use the 
frequency sweeper and network analyzer 
to make frequency domain measure­
ments. You can specify amplitude and 
phase information about the sweep sig­
nal, as well as start / stop point, number 
of steps and linear or logarithmic fre­
quency scales. 

The network analyzer generates plots 
of the magnitude and phase of selected 
outputs (real or imaginary), including 
Bode and Nyquist plots. Integral meas­
urement functions include gain-band­
width products and 3dB and 10dB points. 

The spectrum analyzer automatically 
receives data from the four corresponding 
oscilloscope channels and performs a dis­
crete Fourier transform of the data to 
determine component frequencies in the 
signal. You can select the portion of the 
waveform to be analyzed, the frequency 
resolution, and the data interpretation 
and extrapolation methods you want. 

OPTIMIZE PERFORMANCE WITH PARA· 
METRIC PLOTTING. Use the optional Para­
metric Plotting Module to optimize the 
performance of your analog circu it, with­
out hours of tedious calculation. This all­
purpose X-Y plotting tool allows you to 
vary circuit parameters and graph their 
effect on the performance of a specific 
device or your entire circuit. Explore and 



document how the behavior of a circuit is 
affected by important parameters such as 
temperature, or by changing component 
values. 

The Parametric Plotting Module simu­
lates sophisticated laboratory tests of cir­
cuit performance. For example, it can plot 
gain versus temperature for different load 
resistors, determine the overshoot for a 
variety of compensation capacitor values, 
or graph the output voltages of a voltage 
regulator for different output load values. 

You can make "what if" analyses 
effortlessly, without endless calculations 
or time-consuming sequential runs. The 
module provides a full set of menus to 
guide you in defining the parameters and 
values. 

USE ADVANCED TECHNIQUES TO PREDICT 
PRODUCTION YIELDS AND ASSESS CIR· 
CUlT SENSITIVITY. Predicting how com­
ponents selected in breadboard design 
will perform in the production environ­
ment is now possible with the optional 
Statistical Analysis Module. It not 
only allows you to predict 
manufacturing yield, 

but also estimate component sensitivities 
that may adversely affect circuit perform­
ance. With this module you can now sta­
tistically model your circuit before 
committing to manufacturing. 

Begin by assigning tolerances to the 
components in the circuit. Specify a 
global tolerance or a unique tolerance to 
selected components. Now run the 
Monte Carlo analysis to predict how the 
circuit would perform in an actual pro­
duction run. Test results can be displayed 
as a cumulative distribution function, or a 
probable density function. 

If yields are unacceptable, you can 
now use the sensitivity/worst case analy­
sis to determine which elements of the 
circuit are causing the problem. The soft­
ware varies each component to examine 
its effect on the circuit. After you have 
identified which components have the 
greatest sensitivity, you can modify the 
tolerances and rerun the Monte Carlo 
analysis to check yield changes. 

Inter-related component problems are 
often not discovered until manufacturing. 
Production may be delayed weeks as 
failures are analyzed and boards are 
reworked, or even re-designed. By using 
this statistical tool to correct component 
problems during design, you can elimi­
nate costly re-engineering and get better 
products to market faster. 

DEVICE LIBRARIES SAVE VALUABLE TIME 
IN RESEARCH AND MODEL DEVELOP· 
MENT. Two device libraries are available 
for the DASH-Analog Workbench: the 
General Device Library for complete 
device support, and the Basic Device 
Library of the most commonly used 
devices. Both provide highly accurate 
modeling of real components, so critical 
for realistic design. (Many CAE systems 
use only idealized models of compo­
nents.) Any model can be modified as 
required for special applications. 

MODELS FOR VIRTUALLY EVERY ANALOG 
DEVICE YOU NEED. The General Device 
Library Module is a comprehensive set of 
semiconductor and integrated circuit 
models most widely used by analog 
design engineers. It's the largest SPICE 
library available from any CAE supplier, 
with models for more than 1000 semicon­
ductor and integrated circuit devices 
including: 

• Bipolar Junction Transistors 

• Junction Field Effect Transistors 

• Small Signal and Zener Diodes 

• Op-amps-Bipolar, JFET and 
MOSFET Front End 

• Comparators 

• Analog Switches 

• Sample-and-hold Amplifiers 

The General Device Library also 
includes standard ideal semiconductor 
and function blocks such as summers, 
multipliers, gain blocks, integrators and 
differentiators. The device models reflect 
the most advanced simulation equations 
available to analog engineers. Typically, 
SPICE parameters are not available from 
device manufacturers data sheets. So we 
have a staff of engineers devoted 
exclusively to modeling devices for the 
library. They'll add about 50 new devices 
each quarter. 

The Basic Device Library Module gives 
you a balanced selection of the most pop­
ular analog devices. It includes 50 dis­
crete and IC devices in 14 categories from 
the General Device Library Module. Each 
offers the same high-accuracy modeling 
that saves you valuable time researching 
parameters of the idealized models used 
in other CAE simulators. 



COMPREHENSIVE SUPPORT AnER THE SALE. 
Every purchase of DASH-Analog Workbench 
includes an extensive 90-day warranty covering 
hardware and a one-year software update agree­
ment. You are also entitled to unlimited applica­
tions assistance. 

Just call FutureNet, and you'll be in immediate 
touch with a full staff of applications engineers 
dedicated to helping you get the most from your 
system . 

®FutureNet is a registered t rademark of FutureNet , a Data 1/0 
Company. 

®I BM is a registered trademark of International Business 
Machines Corporation. 

'" DAS H is a trademark of FutureNet, a Data 1/ 0 Company. 
'"Analog Workbench is a trademark of Analog Design Tools, Inc. 
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U.S. SALES OFFICES 

Data 1/ 0 ........... . .. .• . 
FutureNet .......... .•• • • . 

Western Region 

..... 12061 881 -6444 

....... 18181 700-0691 

"" 1714) 882-1182 
14081 727-0641 

Eastern Region .............. • ............ (4041 668-0135 
16031 888-851 1 
17031 759-7225 
13051 880-8810 

Central Region . 1214) 235-0044 
13121 698-6810 
13031 694-7050 

Alabama . . ............. 12051 881 -9298 
Alaska . .. . . . . . . . . . .. . . .. .. ... 15031 246-0962 
Arizona . . . . . . . . . . . . . . . . • . . .... (6021 263-6022 
Ackansas ................................ 12141 235-0044 
California, Northern . . .......... (408) 727-0641 
California, Southern ..... (714) 662-1182 
Colocado . . . . . . . . . . .. . . .. .. ..... 13031 321 -4246 
Connecticut. ................. . ........... (603) 889-8511 

Delaware 
Florida . 

12031 254-3534 
. 17031 759-7225 

... 13051 394-7400 
13051 678-6809 

Florida, Northern ........... •. ........... (2051 881 -9298 
Georgia . . . . . . . . . . . . . . . . . • . . ... (404) 424-1931 
Hawaii ...................... • ........... (503) 246-0962 
Idaho ....................... . ........... 1801 I 534-0500 
Illinois, Northern . . ... (3121 945-8700 
Illinois, Southern ........... (314) 839-0800 
Indiana ...................... . ........... (317) 244-7867 
Iowa . . .. .. . .. . .. . . .. .. .. 13191373-0200 
Kansas . 18161 229-4007 
Kentucky, Western . . . .... (3171 244-7867 
Kentucky, Eastern . (412) 322-9000 
Louisiana . . .... (214) 235-0044 

Maine . 
Maryland . 
Massachusetts . 
Michigan . 

Minnesota 
Mississippi . 
Missouri . 

Montana . 
Nebraska ........... . . .. . • o . 

17131 488-0901 
. 16031 888-851 1 

........... 1301 I 225-3373 
. 16031 888-851 1 

.... 1313) 421 -7500 
16161 323-2416 

" ..... " .. 16121 835-2414 
.... 12051 881-9298 
.... 13141 839-0800 

1816) 229-4007 
. 1801 I 534-0500 

.... 1314) 839-0800 
18161 229-4007 

Nevada ...................... .. .......... 16021283-6022 
New Hampshire ..............•........... (6031 889-8511 
New Jersey, North . . . . . . . . . . . . . . ... 1-800-858·5803 
New Jersey, South .... 17031 759-7225 
New Mexico ................. •• .......... (505) 842-6633 
New York , Metro ............... • ........ 1-800-858-5803 
New York, Upstate .... (315) 446-0220 
North Carolina ........... • o . • ••• (919) 852-6000 
North Dakota ................. .. ......... 16121 835-2414 
Ohio .. . . . . . . . . . .. . .. . . ........ 15131 426-5551 

Oklahoma ......... •. . . 
Oregon . 
Pennsylvania .. 
Puerto Rico . 
Rhode Island . 
South Carolina 
South Dakota . 
Tennessee .......... • . . . .. • o . 

12161 729-0190 
.. 1214) 235-0044 

15031 246-0962 
17031 759-7225 
16031 888-8511 

. 16031 888-851 1 
.. 19191 852-6000 

"" ... ". 1612) 835-2414 
.... 14041 424-1931 

1205) 881 -9298 
Texas ................................... 12141235-0044 

1713) 488-0901 
15121 346-8901 

Texas, El Paso Co. . (505) 842-6633 
Utah . . 1801 I 534-0500 
Vermont. . (603) 889-8511 
Virginia .................................. (703) 759-7225 
Washington, Western & Spokane .......... (2061 881 -8857 
Washington, Tri Cities & Vancouver ........ (503) 246-0962 
Washington D.C . ......................... 17031 759-7225 
West Virginia ............................ (412) 322-9000 
Wisconsin ........... o ••••••••••••••••••• (4141 784-n36 
Wyoming . . . 13031 321 -4246 

INTERNATIONAL SALES OFFICES 
AND REPRESENTATIVES 

THE NETHERLANDS ............... .. ........ 1201 622888 

CANADA . .. ........... ... 14161 678-0761 

GERMANY .............. .. .. .. .... ...... 161821 3088/ 88 

JAPAN .... " " ........... " " " .. " " " . 1031 432-5991 

AUSTRALIA IAnitechl 
Adelaide . . ...... 1081 356-7333 
Brisbane . 
Melbourne. 
Sydney . 

. 1071 275-1788 
"""" 1031 795 9011 

"""""""" 1021648-1711 
Perth ................ . • . 
Lldcombe ................ • •. 
AUSTRIA (Steiner) . 

BELGIUM 

.... 1091 277-7000 
. 1021 647-2288 

. ...... 12221 827474 

Simac Electronics . . ..... (2) 2192451 

BRAZIL (Sistronics) 
Sao Paulo . . .... 111 I 247-5588 
Rio de Janeiro ................... • ....... (211 284-1248 

CHINA (Dorado Company) 
U .S.A. 12061 683-0000 
Hong Kong . . . ........ 3-n02021 

DENMARK 
ITT Multikomponent A / S . . . (2) 456645 

FINLAND 
Instrumentarium Elektroniikka . 101 5264312 

FRANCE 
M.B. Electronique .......................... (13) 9568131 

GERMANY, FEDERAL REPUBLIC OF 
lnstrumatic Electronic GmbH ................. (891 85802-0 

GREECE 
Eltronics Ltd. ( 1) 7249511 / 15 or 7210669 

HONG KONG 
Eurotherm (Far East) Ltd .. . .... 5-546391 

INDIA (Transmarketing Private Ltd.) 
Bombay ................ 022 4921874, 4920320 oc 4926044 
Bangalore ...................................... 560-046 

ISRAEL 
Telsys Ltd. . . . 131 494881 / 5 

ITALY ISistcel SpA) 
Rome . . . . . . . 161 5915551 
Milan . . .121 6120129 oc 6181883 

KOREA 
Elcom Systems Inc ......................... (2) 555-5222 

MALAYSIA 
GEA Technology PTE, Ltd .................... 65 2729412 

MEXICO 
Christensen, S.A . . ........ 546-25-95 or 546-29-55 

NETHERLANDS 
Simac Electronics . . ....................... (40) 582911 

NEW ZEALAND IAnitechl 
Auckland . .. . . . . . . . .. .. .. . . . . .. .. . . ... 16491 444-2545 

NORWAY 
Teleinstrument A / S .................•........ (21 789460 

PORTUGAL 
Decada Espectral . . . . . . . . . . . . . . . . . . ...... ( 1) 2103420 

SINGAPORE 
GEA Technology PTE, Ltd ............ • ...... 1651 2729412 

SOUTH AFRICA 
Electronic Building Elements . . (12) 46-9221 /7 

SPAIN (Unitronics) 
Madcid . . 2425204 

SWEDEN 
Teleinstrument AB . . . . . . . . . . . . • . .... 46-8-380370 

SWITZERLAND 
lnstrumatic AG . . . . . . . . . . • . . ... (1) 7231410 
lnstrumatic SA . . . . . . . . . . . . . • . . ..... (7.21 360830 

TAIWAN 
Sertek International, Inc ................ . ..... (2) 5010055 

THAILAND 
Dynamic Supply Engineering .......... 121 3928532 oc 3925313 

UNITED KINGDOM 
Microsystem Services .. . 1494141881 
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