


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Quality System 
All quality assurance functions at Elantec report 
to the President and are totally independent of 
the manufacturing organization. These functions 
include Incoming Quality Control, In-Process 
Quality Control, Product Qualification, Quality 
Conformance, Document Control, Customer 
Specification Review, Internal Quality Audit, 
and Failure Analysis. 

Elantec's operation is controlled by a thorough 
documentation system. Peripheral support sys­
tems such as document control, calibration, cus­
tomer specification review, the ESD program, 
and archives are fully documented as to proce­
dure and responsibility. All manufacturing opera­
tions have specifications describing the equip­
ment operation and procedures. Product manu­
facturing flow charts define precise operational 
sequences to insure each lot is built in conform­
ance to Elantec and Military requirements. All 
raw materials are purchased to Elantec Procure­
ment Documents. Military package materials 
and finishes are in accordance with MIL-I-38535 
and MIL-H-38534. 

Raw materials are inspected to rigorous require­
ments by Incoming Quality Control prior to re­
lease for manufacture. Minimum inspections for 
hybrid military products are those specified in 
MIL-STD-883 Method 5008 for Element Evalua­
tion. Many of these tests are performed more of­
ten than required by the military standards. In 
addition, various other tests are performed to in­
sure the integrity of each raw material. Similar 
tests are performed on raw materials destined for 
commercial products. 
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Travelers used throughout Elantec are structured 
to maintain traceability of raw materials and op­
erators to each manufacturing lot. Lots are 
shipped with accurate lot numbers on the con­
tainers to provide backward traceability should 
this ever be required. 

In-line Quality Control gates monitor the process 
to insure critical manufacturing operations are 
under control. These include wire bond pull, die 
shear, die and preseal visual inspection, mark 
permanency, and electrical test. 

~efore release of any Elantec product, an exhaus­
tIve product qualification is performed. This in­
cludes life testing on multiple lots and various 
mechanical package tests. On-going Reliability 
Monitor testing is done on all Commercial prod­
uct and package families. The reliability moni­
tors include electrical and mechanical test as de­
scribed in QAP0073 Military products subse­
quently receive complete Group A, B, C, and D 
per MIL-STD-883 testing prior to shipment of 
the first part. Military Quality Conformance test­
ing is done in compliance with Method 5005 or 
Method 5008. 

In Conclusion 
It has been and continues to be Elantec's goal to 
provide product of the highest quality available. 
We believe the extra effort we have expended in 
the design, construction techniques, testing and 
quality control procedures results in a product 
which is observably superior in performance, 
consistently higher in quality, and provides 
greater reliability in the actual application. We r.. 
also believe such product will provide the overall ~ 
lowest cost and greatest long term satisfaction to 
the customer. 



Table I. QA Inspection Sampling Plan 

Die Visual: 0.25%AQL 

Precap Visual: 0.25% Military, 1.5% Commercial 

Mark Permanency: 4 Parts/Day/Package 

Electrical Test (All Products): 

Non·Military Lots 
LTPD Sample Accept Equiv. 

(%) Size No. AQL(%) 

Computer Tests at Room Temp 2 116 0 0.04 

Computer Tests Hot 3 76 0 0.07 

Computer Tests Cold 5 45 0 0.11 

A.C. Bench Tests at Room Temp 2 116 0 0.04 

Military Lots 

Computer Tests at Room Temp 116 0 0.04 

Computer Tests Hot 116 0 0.04 

Computer Tests Cold 116 0 0.04 

A.C. Bench Tests at Room Temp 116 0 0.04 

Note 1: Computer tests are all D.C. tests plus A.C. on those products where A.C. can be tested on the enhanced LTX automatic 
tester. 

Note 2: All military lots are Q.A. sampled at all temperatures. 
Note 3: All non-military lots (E +, Prime, Commercial) are Q.A. sampled at room temperature (D.C.) Until adequate history is 

developed on these new products, each lot is sample tested at temperatures and on the bench. Non-military lots of mature 
products with adequate history are skip lot tested at temperatures or on the bench, e.g., they are Q.C. sampled every fourth 
or fifth lot. (This frequency may change with time as more product history is developed.) 

Note 4: If a device which is in skip lot mode should suffer a lot failure, every lot is then tested until three lots in succession are passed 
before returning to skip lot mode. 
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Table II. Elantec Hybrid Metal Can Process Flow Summary 

Operation Commercial 1883B(1) 

IncomingQC 

Die Evaluation X X 
Package Evaluation X X 
Raw Material Evaluation X X 

Assembly 

Wire Bond Pull QC X X 
DieShearQC X X 

Internal Visual X X 
-

Seal X X 

Stabilization Bake 2 Hours 24 Hours 

Temperature Cycling 5 Cycles 10 Cycles 

Constant Accel. 

TO-3, LCC (SKG) X X 
TO-S(30KG) X X 
TO-8(20KG) X 30KG 

Fine Leak 

TO-3 (2xl07 cc/sec) X X 
TO-S (Sxl0B cc/sec) X X 
TO-8, LCC (Sxl0B cc/sec) X X 

Gross Leak 

With Pressurization X 
No Pressurization X 

Class Test X 

Burn-in 150 Hours 

Electrical Test 2soC(2) X X 

Q.C. 2soC(2) X X 

Electrical Test Co\d(2) X 

Q.C. Cold(2) X X 

Electrical Test Hot(2) X 

Q.C.Hot(2) X X 

External Visual X X 

Group B, C, D Testing X 

Note 1: For complete details of Elantec's "/883B" military program see "QRA-3, Elantec's 883B Program for Hybrid Integrated 
Circuits." 

Note 2: Electrical tests performed are as documented on the individual device data sheet. 
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Table III. EIantec Monolithic Process Flow Summary 

Operation Commercial 

IncomingQC 
Package Evaluation X 
Raw Material Evaluation X 

Assembly 
Wire Bond Pull QC X 
Die Shear QC X 

Internal Visual X 

Seal X 

Temperature Cycling 5 Cycles 

Constant Accel. (30KG) X 

Fine Leak (5xl08 cc/sec) X 

Gross Leak 
With Pressurization 
No Pressurization X 

Class Test 

Burn-in 

Electrical Test 25'C(1) X 

Q.C. 25'C(I) X 

Electrical Test Cold(l) 

Q.C. Cold(l) X 

Electrical Test Hot(l) 

Q.C.Hot(1) X 

External Visual X 

Group B, C, D Testing 

Note 1: Electrical tests performed are as documented on the individual device data sheet. 
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Al1 semiconductor devices are sensitive to 
Electro Static Discharge (ESD) to some degree. 
For this reason, Elantec treats all of our devices 
as sensitive. Customers are urged to use similar 
controls throughout their facilities. This will op­
timize yields, prevent latent reliability problems, 
and eliminate component quality complaints 
which are due to ESD. Even components which 
are returned to Elantec for analysis should be 
handled with proper ESD procedures. 

Device Design and Processing 
Wherever possible, ESD protection networks are 
used on device pins. Metal routing and oxide 
thicknesses are careful1y considered for optimum 
ESD performance. Testing per MIL-STD-883 
Method 3015 is used to determine device and pro­
cess performance. 

Work Areas 
Floors are covered with conductive tiles, attached 
with conductive adhesive. 

Operators wear non-static generating or static 
dissipative smocks. Heel straps are used to 
ground the operators. Heel straps are checked 
daily for effectiveness. 
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Work station surfaces are conductive laminates 
or stainless steel. These are tied to Earth ground 
through protective resistors. Grounds are rou­
tinely inspected. Air ionizers are used to neutral­
ize charges in areas which may generate static. 

Storage shelving is grounded through protective 
resistors. 

Handling 
Al1 handling containers (boxes, bags, etc.) are 
conductive. Pink poly which depends on surface 
properties and may wear out is not used. Com­
mon plastics (such as polystyrene and polypro­
pylene) which are nasty static generators are 
never used in the work area. 

Marking 
Al1 devices are marked with an equalateral trian­
gle to warn the user that they are ESD sensitive. 

Packaging 
Devices are packed in either antistatic materials 
which are surrounded by a conductive Faraday 
shield or directly in conductive materials. The 
shielded containers are labeled with a yel10w 
ESD warning label. Only antistatic treated "pop­
corn" is used as filler material in shipping boxes. 





Macromodel 
Information 

HIGH PERFORMANCE ANALOG INTEGRATED CIRCUITS 





The selected macromodels provided at the end of 
product datasheets are being supplied to users as 
an aid to circuit designs. While it reflects reason­
ably close similarity to the actual device in terms 
of performance, it is not suggested as a replace­
ment for breadboarding. Simulation should be 
used as a forerunner or a supplement to tradition­
al lab testing. 

Users should very carefully note the following 
factors regarding these models: 

Model performance in general will reflect typical 
baseline specs for a given device, and certain as­
pects of performance may not be modeled fully to 
keep the model as simple as possible thus mini­
mi'Zing computer running time. For example, 
PSRR and CMRR effects, parametric variation 
with temperature, operation under output short 
circuit conditions, and input noise sources are not 
included in the models. The current mode feed­
back amplifiers are not slew rate limited and 
yield optimistic values for large signal pulse re­
sponses. 

While reasonable care has been taken in their 
preparation, we cannot be responsible for correct 
application on any and all computer systems. 

Model users are hereby notified that these mod­
els are supplied "as is", with no direct or implied 
responsibility on the part of Elantec, Inc. for 
their operation within a customer circuit or sys­
tem. Further, Elantec, Inc. reserves the right to 
change these models without prior notice. 

In all cases, the current data sheet information 
for a given real device is your final design guide­
line, and is the only actual performance guaran­
tee. For further technical information, refer to in­
dividual device data sheets. 

The Elantec engineering staff is in the process of 
improving these models, and we welcome your 
comments and feedback. Inquiries should be 
made to: 

Applications Engineering Manager 
Elantec, Inc. 
1996 Tarob Ct. 
Milpitas, CA 95035 

Voice Telephone: (800) 333-6314 
FAX: (408) 945-9305 
TELEX: 910-997-0649 

*MACROMODELS ON DISK ARE AVAILABLE UPON REQUEST. 
CONTACT FACTORY OR LOCAL AREA REPRESENTATIVE. 
Disks are 5~" Low Density for IBM PC Compatible Computers. 
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AC Coupled. AC coupling is a method of con- beam from the right to the lefthand edge. To ~ 
necting a signal to any circuit in a way that re- blank the video signal, the video level is brought (D 

moves the DC offset. The DC offset is the overall down to the blanking level, which mayor may ~ 
voltage level that the video signal "rides" on. One not be the black level if a pedestal is used. The .... 
way to find the signal is to remove the DC offset vertical retrace is also blanked between fields. 
by AC coupling, and then do a DC restore to add 
in a known DC offset (one that we selected). An­
other reason AC coupling is important is that it 
can remove harmful DC offsets. 

Analog-to-Digital (AID). This device is what 
all digital imaging systems use to get real-world 
pictures-from a TV camera, for example-into a 
computer. An AID for digitizing video must be 
very fast, capable of sampling at clock rates of 10 
to 30 million samples per second (MSPS). 

Back Porch. The area of the composite video 
waveform following the horizontal sync pulse 
and right before the active video or before the 
terminating edge of horizontal blanking. 

Bandwidth or 3 dB Bandwidth (BW, 
SSBW). A figure of merit of an amplifier or buff­
er which delineates the frequency at which the 
output is reduced to 0.707 (-3 dB) of the low 
frequency value when passing a small signal sine 
wave. 

Black Burst. The video waveform without the 
active video part. Black burst is used to sync var­
ious video boxes together so that their video out­
put is all aligned. Black burst tells the video gear 
the vertical sync, horizontal sync, and the chro­
ma burst information. 

Black LeveL This level represents the darkest 
an image can get. This defines what black is for 
the particular image system. If for some reason 
the video dips below this level, it is referred to as 
blacker-than-black. 

Blanking. On the screen, the scan line moves 
from the left edge to the right edge, jumps back 
to the left edge, and starts out all over again, on 
down the screen. When the scan line hits the 
righthand limit and is about to be brought back 
to the lefthand edge, the video signal is blanked 
so that one can't "see" the return path of the scan 
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Blanking Level. That level of the video wave­
form defined by the system to be where blanking 
occurs. This could be the black level if a pedestal 
is not used or below the black level if a pedestal is 
used. 

Breezeway. The portion of the video waveform 
that sits between the end of the horizontal sync 
and before the start of burst. 

Brightness. This is the intensity of the video 
level and refers to how much light is emitted by D 
the display. 

Burst Gate. This is a signal that tells the sys­
tems where the color burst is located within the 
scan line (video waveform). 

Channel Separation (CHSp, CS). A figure of 
merit applicable to a dual, triple, or quad amplifi­
er which specifies the ratio of the (spurious) out­
put voltage of an undriven amplifier to the out­
put of a driven amplifier. 

Chroma Bandpass. In an NTSC or PAL video 
source the luma (black and white) and chroma 
(color) information are combined together. If you 
want to display an NTSC or PAL source, the 
luma and chroma must be split apart. The chro­
ma bandpass filter removes the luma information 
from the chroma information, leaving the chro­
ma information relatively intact. The NTSC or 
PAL video signal is fed into the chroma bandpass 
filter, where only a certain portion of the video 
signal is let through the portion containing the 
chroma information. This works reasonably well 
except in certain images where the luma informa­
tion and chroma information overlap, meaning 
that we have luma and chroma information at 
the same time. 
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j Chrominance. The NTSC or PAL video signal 
contains two pieces that make up what you see 
on the screen: the black-and-white part, and the 
color part. Chrominance is the color part-a.k.a. 
chroma. 

Clamp. This is basically another name for the 
DC-restoration circuit. It can also refer to a 
switch used within the DC-restore circuit. When 
it means DC restoration, then it's usually used as 
"clamping." When it's the switch, then it's just 
"clamp." 

Closed Loop Gain (Avcl, Av). The ratio of the 
output voltage to the input voltage for an ampli­
fier which is established with feedback using one 
or more resistors. The non-inverting closed loop 
gain is given by: 

Rf 
Av=-+l 

Rg 
where: Rf = The feedback resistor (output to 

VIN-) 
Rg = The gain setting resistor (V IN - to 

ground) 

Inverting closed loop gain is given by: 

Rf 
Av=­

Rg 

Color Bars. This is a test pattern used to check 
whether a video system is calibrated correctly. A 
video system is calibrated correctly if the colors 
are the correct brightness, hue, and saturation. 
This can be checked with an oscilloscope and vec­
tor scope in the NTSC space, or by looking at the 
RGB levels in the RGB space. 

Color Burst. Often referred to as "burst." That 
portion of the video waveform that sits between 
the breezeway and the start of active video. It 
tells the color decoder in the receiver how to de­
code the color information contained in the next 
line of active video. By looking at the burst, the 
receiver can determine what's blue, orange, or 
magenta. Essentially, the receiver figures out 
what the correct color is. 
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Color Decoder. This is the circuit in the video 
system that uses the chrominance portion of 
NTSC/PAL to derive the two color difference 
signals. The color decoder sits right after the Y IC 
split and before the color space convertor. The 
color decoder needs a 3.58 MHz signal that is ac­
curately phase locked (PLL) to the burst. If it 
isn't locked well enough, then the color decoder 
can't figure out the right colors. 

Color Encoder. The color encoder does the ex­
act opposite of the color decoder. It takes the two 
color difference signals, such as I and Q in the 
NTSC system, and combines them into the chro­
ma signal. The color encoder, or what may be 
referred to as the color modulator, uses the color 
subcarrier to do the encoding. 

Common Mode Rejection Ration (CMRR). 
A figure of merit of an amplifier or buffer which 
delineates the ratio of the change in input com­
mon mode voltage (peak to peak) to the change 
in input offset voltage (peak to peak) usually 
specified over the common mode range of the de­
vice. 

Common Mode Range or Input Voltage 
Range (CMIR, CMR). A figure of merit of an 
amplifier, buffer, or comparator which delineates 
the range of the input common mode voltage rel­
ative to the power supply voltage beyond which 
the device will malfunction. This parameter is of­
ten "specified" implicitly by CMRR by use of a 
specific common mode voltage. 

Common Mode Voltage (V cm). The average 
of the voltages applied to the inputs of a differen­
tial input amplifier. In the case of an operational 
amplifier, the feedback loop strives to make the 
inverting input equal to the non-inverting input, 
and the common mode voltage is essentially 
equal to either input. 



.................................. 
Composite Video. If a video system is to re­
ceive video correctly, it must have several pieces 
of the puzzle in place. It must have the picture 
that is to be displayed on the screen, and it must 
be displayed with the correct colors. This piece is 
called the active video. The Video system also 
needs information that tells it where to put each 
pixel. This is called sync. The display needs to 
know when to shut off the electron beam so the 
viewer can't see the spot retrace across the dis­
play. This piece of the video puzzle is called 
blanking. Now, each piece could be sent in paral­
lel over three separate connections, and it would 
still be called video and would still look good on 
the screen. This is inefficient, however, because 
all three pieces can be combined together so that 
only one connection is needed. Composite video 
is a video stream that combines all of the pieces 
required for displaying an image into one signal, 
thus requiring only one connection. NTSC and 
PAL are examples of composite video. Both are 
made up of: active video, horizontal sync, hori­
zontal blanking, vertical sync, vertical blanking, 
and burst. RGB is not an example of composite 
video, even though each red, green, and blue con­
nection may contain composite sync, because all 
three conections are required to display the pic­
ture with the right colors. 

Contrast. A video term referring to how far the 
whitest whites are from the blackest blacks in a 
video waveform. If the peak white is far away 
from the peak black, the image is said to have 
high contrast. With high contrast, the image is 
very stark and very "contrasty." If the two are 
very close to each other, the image is said to have 
poor, or low, contrast. With poor contrast, an im­
age may be referred to as being "washed out"­
you can't tell the difference between white and 
black, and the image looks gray. 

Cross Conduction. A common problem in half 
bridge and full bridge topologies resulting in ex­
tra current flow between the upper and lower 
transistors during switching. This occurs when 
the turn-off of one transistor overlaps the turn­
on of the alternate transistor. 
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Cross Talk (CT). See Channel Separation. 

Current Feedback Amplifier (CF A). A type 
of operational amplifier wherein the inverting in­
put impedance is low and is a buffered version of 
the voltage at the non-inverting input. A feed­
back resistor is always required (even when a 
CFA is used as voltage follower). CFA's offer 
very high slew rates, high frequency linearity, 
and exhibit bandwidths which are substantially 
independent of closed loop gain. 

dV IdT. The change in voltage relative to time. 

di/dT. The change in current relative to time. 

DAC. DAC is short for digital-to-analog conver­
tor. 

DC Restoration. DC restoration is what you 
have to do to a video waveform after it has been 
AC coupled and has to be digitized. Since the vid­
eo waveform has been AC coupled, we no longer 
know absolutely where it is. In fact, not only 
don't we know where it is, it also changes over 
time, since the voltage level of the active video 
changes over time. Since the resistor ladder on 
the flash AID is absolutely tied to a pair of volt­
age references, the video waveform needs to be 
referenced to some known DC level in order to 
digitize it correctly. DC restoration is essentially 
putting back the DC component that was re­
moved to make an AC coupled signal. In trying 
to digitize video, the DC level that we DC restore 
to is such that the back porch, or the blanking 
level if a pedestal is present, is set to the AID's 
- VREF DC level. Therefore, when black is digi­
tized it will be assigned the number zero and 
when peak white is digitized, it will be assigned 
the number 255, in an 8-bit system. 
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Decoder. The word "decoder" has several mean­
ings: 
Color Decoder. See definition under Color Decod­
er. 
Image Compression Decoder. This is the part of 
an imaging system that takes the compressed im­
age and restores it to look like the original. 

Differential Gain (dG). A figure of merit of an 
amplifier or buffer that relates the incremental 
change in closed-loop gain resulting from a 
change in input and output voltage referenced to 
zero volts for a specific frequency. The gain of 
most amplifiers is not constant with varying DC 
offsets added to a constant frequency AC input 
signal. The parameter is most useful in applica­
tions of composite video signals and is usually 
expressed in percent. A standard measurement 
condition is for input offsets which are changed 
from zero to ±0.714V with an input signal of 100 
mVat 3.58 MHz for NTSC and 4.43 MHz for 
PAL. 

Differential Phase (dP). A figure of merit of an 
amplifier or a buffer that relates the incremental 
change in closed-loop phase resulting from a 
change in input and output voltage referenced to 
zero volts for a specific frequency. The phase 
shift through an amplifier is not completely con­
stant with varying DC offsets added to a con­
stant frequency AC input signal. The parameter 
is most useful in applications of composite video 
signals and is usually expressed in degrees. A 
standard measurement condition is for input off­
sets which are changed from zero to ±0.714V 
with an input signal 100 mV at 3.58 MHz for 
NTSC and 4.43 MHz for PAL. 

Disable Time (tdis. toff). Some amplifiers pro­
vide a logic pin which enables and disables the 
amplifier. Usually, the supply current is reduced 
and the output stage is placed at a high imped­
ance when disabled. Disable time is defined as 
the time from the edge of the disabling pulse to 
the time that the output of the amplifier falls to 
50% of the pre-disabled value. 

11-6 

Enable Time (tdis. toff). Some amplifiers pro­
vide a logic pin which enables and disables the 
amplifier. Usually, the supply current is reduced 
and the output stage is placed at a high imped­
ance when disabled. Enable Time is defined as 
time from the edge of the enabling pulse to the 
time that the output of the amplifier has in­
creased to 50% of its final (non-disabled) value. 

Encoder. As with decoder, there are two mean­
ings to this word: 
Color Encoder. See definition under Color En­
coder. 
Image Compression Encoder. This is the part of 
the imaging system that takes the original image 
and squeezes out redundant information so that 
the image will take up less space than before. 

Equalization Pulses. These are two groups of 
pulses, one that occurs before the serrated verti­
cal sync and another group that occurs after. 
These pulses happen at twice the normal horizon­
tal scan rate. The reason these pulses exist are to 
ensure the 2:1 interlacing of the NTSC or PAL 
systems. (See "field.") 

Fade. Fading is a method of switching from one 
video source to another video source. 

Fall Time (tf). See Transient Response Time. 

Field. A TV screen is made using two fields, each 
one containing half of the scan lines needed to 
make up one frame of video. One field contains 
the even-numbered scan lines while the other 
field is made up of the odd-numbered scan lines. 
Each field is displayed in its entirety-therefore, 
all of the odd-numbered scan lines are displayed, 
then the even, then the odd, and so on. 

Fields only exist for interlaced scanning systems 
such as NTSC or PAL. So for NTSC, which has 
525 lines per frame, a field has 262~ lines, and 
two fields make up a frame. 



Filter. In general, a filter is used to remove un­
wanted information from the input signal. Every 
signal has a spectrum, which is the amount of 
different frequencies contained within the signal. 
Filtering lets you subtract or "filter" out certain 
frequencies. If you have some high-frequency in­
formation, such as noise, in with the signal that 
you really want, then a low-pass filter is used. A 
low-pass filter "passes" frequencies below a cer­
tain point and stops frequencies above that same 
point. A high-pass filter does just the opposite­
it stops low frequencies and passes the high fre­
quencies. A bandpass filter lets through frequen­
cies within a certain range of "band," but stops 
frequencies outside of the band. 

Flash AID. This is a really fast method for digi­
tizing a signal. The signal to be digitized is pro­
vided as the source for one input of a whole bank 
of comparators. The other input is tied to a tap of 
a resistor ladder, with each comparator tied to its 
own tap. This way, when the input voltage is 
somewhere between the top and bottom voltages 
connected to the ladder, the comparators output 
a code. This means that all the comparators out­
put a "yes" up to the input voltage and a "no" 
above that. The AID then takes this string of 
Yes's and No's and converts them into a binary 
number which tells where the Yes's turned into 
"No's." See the definition of resistor ladder for 
more details, if you're interested. 

Flicker. Flicker occurs when the frame rate of 
the video is too low. 

Front Porch. This is the area of the video wave­
form that sits between the start of horizontal 
blank and the leading edge (start of) horizontal 
sync. 
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Full Bridge. Two half bridges. (See Half 
Bridge.) 

Gain Bandwidth Product (GBW). The fre­
quency where the open loop gain of a voltage 
feedback amplifier falls to one (0 dB). Sometimes 
the Gain is measured at a frequency lower than 
the one at which the gain is equal to unity. The 
product of the measured gain at the test frequen­
cy is then cited as GBW on the data sheet. 

Gain Flatness (GFP, GFR). A figure of merit 
of an amplifier that delineates the closed loop de­
viation of the gain over a range of frequencies. It 
is an expression of how constant the response of 
an amplifier or network is over a specified range 
of frequencies. 

Gate Oxide. The dielectric between the channel 
and control gate of an mos transistor. 

Genlock. A video source provides all of the in­
formation necessary to view-or in the case of a 
computer, grab--the picture. This includes the 
information from the scene itself, color decoder 
information, and synchronization information so 
the receiver knows where to put the picture. 
When a computer is involved, it has its own sync 
signals that are running independently of the 
sync signals sent by the camera. Genlocking is 
the act of getting the computer's sync signals to 
line up with the camera's sync signals. The sync 
signals from the camera and the computer must 
be locked together if the picture from the camera 
is to be shown correctly on the computer's screen. 
This is performed by a genlock circuit. A genlock 
circuit may employ several techniques to do its 
job, with the most popular being a phase locked 
loop. 

III 



Half Bridge. A circuit topology consisting of an 
upper transistor going to VDD, a lower device go­
ing to V 88, and a common node in between. 

Horizontal Scan Rate. This is how fast the 
scanning beam in a display or a camera is swept 
from side to side. In the NTSC system this rate is 
63.556 ,..,s, or 15.734 kHz. 

Horizontal Sync. This is the portion of the 
composite video signal that tells the receiver 
where to place the image in the left-to-right di­
mension. The horizontal sync pulse tells the re­
ceiving system where the beginning of the new 
scan line is. 

Hysteresis. Positive feedback applied to in­
crease noise immunity by varying the switch 
point depending on which state the device is in. 

Input Bias Current (Ib, II, Ib +, Ib -). A fig­
ure of merit an amplifier, buffer, or comparator 
which delineates the input currents of the ampli­
fier under linear (normal) operating conditions. 
Input bias current is often the average of the two 
input currents and may be sensitive to the com­
mon mode input voltage. 

Input Impedance (RIN)' A figure of merit of 
an amplifier, buffer, or comparator which deline­
ates the ratio the change in input voltage to the 
change in input current. In general, voltage feed­
back amplifiers and comparators exhibit high in­
put impedance at both the inverting and non-in­
verting inputs, but current feedback amplifiers 
exhibit low input impedance at the inverting in­
put by design. Users should be aware that the 
"Input Impedance" is a DC figure of merit and 
that, in general, there is an input capacitance as 
well in parallel with the input impedance. The 
inverting input of a Current Feedback Amplifier 
can also appear to be inductive. 

Differential Input Impedance applies to amplifi­
ers with differential inputs and is measured by 
applying a small differential voltage to the in­
puts while measuring the change in bias current. 
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Input Noise Voltage (en). A figure of merit of 
an amplifier, or buffer that delineates the average 
noise voltage referred to the input under specific 
operating conditions. Usually, a curve of the 
noise characteristics is presented in the typical 
performance curves of the data sheet. A simple 
way of thinking of noise is to consider it "AC" 
offset voltage which dictates the overall system 
accuracy and the minimum signal which can be 
resolved. The noise source is often modeled as 
noise generator in series with one of the (differen­
tial) inputs of the amplifier. 

Input Noise Current (in). A figure of merit of 
an amplifier or buffer that delineates the average 
noise current at the inputs. Since the noise cur­
rent usually flows through resistors in a typical 
application, it is converted to a noise voltage re­
ferred to the input. It is usually modeled as a 
current source from each input to ground. 

Input Offset Current (lOs)' A figure of merit 
of an amplifier or comparator which delineates 
the difference in the currents into or out of the 
input terminals when the output is zero for an 
amplifier or to a specified output voltage for a 
comparator. 

Input Offset Voltage (V Os). A figure of merit 
of an amplifier or comparator which is the volt­
age that must be applied to the inputs of an am­
plifier to make the output zero or the output of 
the comparator a specified voltage. 

Input Resistance. See Input Impedance. 

Large Signal Voltage Gain (AVO})' An open 
loop figure of merit for an amplifier or compara­
tor which is the ratio of the output voltage to the 
change in input voltage required to move the out­
put from zero volts to the specified voltage. 
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Latch-up. Results from parasitic action of the Output Resistance. See Output Impedance. t-3 
scr in CMOS circuits. (I) 

Locked. When one signal is synchronized to an­
other by feedback, usually using a PLL. 

Loop Gain. The difference between the open 
loop gain and closed loop (noise gain) of the cir­
cuit. 

Luminance. As mentioned in the definition of 
chrominance, the NTSC and PAL video systems 
use a signal that has two pieces: the black-and­
white part, and the color part. The black-and­
white part is the luminance. It was the luminance 
component that allowed color TV broadcasts to 
be picked up by black-and-white TVs and still 
remain viewable. 

Monochrome. A monochrome signal is a video 
source having only one component of color. 

NTSC. An abbreviation for National Television 
Standards Committee. 

Open Loop Transimpedance (RoD. A figure 
of merit for a Current Feedback Amplifier which 
delineates the ratio of the change in output volt­
age to the change in current of the inverting in­
put. ROL is similar to Large Signal Voltage Gain, 
AVOL, of a voltage feedback operational amplifi­
er and is usually expressed in megohms. 

Output Current (lOUT). A figure of merit of an 
amplifier or buffer which delineates the current 
that can be sinked or sourced by the device under 
linear operating conditions. 

Output Impedance (ROUT). A figure of merit 
for an amplifier for a buffer or an amplifier which 
delineates that ratio of the change in output volt­
age to the change in output current usually for a 
specific load (RL) and source (RS) resistance. In 
general, output impedance for an amplifier is not 
particularly meaningful since the open loop out­
put impedance is reduced by the loop gain of the 
amplifier. The output impedance for an (open 
loop) buffer, on the other hand is very meaning­
ful in that, to the first order, it dictates the volt­
age gain of the device for a given load resistance 
(RL)· 
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Output Voltage Swing (V OUT). A figure of 
merit of an amplifier which delineates the volt­
age that can be obtained from the device under 
linear conditions without clipping. 

Offset Voltage Drift (dVos/dT or TCVOS). 
A figure of merit of an amplifier, buffer, or com­
parator which delineates the average change in 
input offset voltage due to thermal effects over 
the specified operating temperature range of the 
device. It is often expressed in JL V per degree 
Centigrade. 

Overshoot (OS). A figure of merit of an amplifi­
er or buffer which delineates the departure from 
the output from the final value usually on the 
rising or falling edge under small signal closed 
loop conditions. 

PAL. PAL stands for Phase Alternate Line and 
PAL is to Europe as NTSC is to North America 
and Japan. In other words, PAL is the video stan­
dard used in Europe and a few other countries. 
There are a few differences. PAL uses 625 lines 
per frame while NTSC has 525 lines. Therefore, 
PAL has higher resolution. The frame rate of 
NTSC is 60 fps while for PAL it is 50 fps. This 
means the update rate for NTSC is higher and 
therefore there is more flicker with P AL. PAL 
uses the YUV color space while NTSC uses YIQ. 
PAL alternates the phase of every line color. The 
color-phase sequence of the chrominance signal is 
periodically reversed to cancel out hue errors. It 
is becoming increasingly important for imaging 
systems suppliers to produce equipment that can 
be sold worldwide without many manufacturing 
difficulties. 

Peak White. Peak white is the highest point in 
the video waveform that the video level can reach 
and still stay within spec. If for some reason the 
level does become greater than peak white, it's 
referred to as whiter-than-white. 
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Pedestal. Pedestal is an offset used to separate 
the active video from the blanking level. When a 
video system uses a pedestal, the black level is 
above the blanking level by a small amount. 
When a video system doesn't use a pedestal, the 
black and blanking levels are the same. 

Phase Margin. A figure of merit of an amplifier 
that delineates the difference between the phase 
of the output voltage and 180 degrees when the 
gain is one. 

Pixel Clock. The pixel clock is used to divide 
the incoming horizontal video into pixels. This 
pixel clock has to be stable (a very small amount 
of jitter) relative to the incoming video or the 
picture will not be stored correctly. The higher 
the frequency of the pixel clock, the more pixels 
that will appear across the screen. 

Power Supply Rejection Ratio (PSRR). A 
figure of merit of an amplifier, buffer, or compar­
ator that delineates the ratio of the change in in­
put offset voltage to the change in power supply 
voltage producing it. 

Rails. Refers to the positive and negative sup­
plies. 

Response Time (tpd). A figure of merit of a 
comparator that delineates the time between the 
application of input step and the time that the 
output crosses a specified logic threshold. 

Retrace. Retrace is what the electron beam does 
when it gets to the righthand edge of the display 
to get back to the lefthand edge. Retrace happens 
during the blanking time. 

Rise Time (tr). See Transient Response Time. 

S-VHS. S-VHS is an enhancement to regular 
VHS. S-VHS provides better resolution and less 
noise than VHS. S-VHS requires the luma and 
chroma components to be separate inputs to the 
VCR, while standard VHS only requires the com­
positie NTSC signal. That's one of the reasons 
for the improved quality. S-VHS doesn't combine 
the luma and chroma so they don't have to be 
split apart. In the world of electronics, any time 
you combine two signals together, generally the 
two signals are degraded somewhat after you 
split them back out. 

Saturation. Saturation is the amount of color 
present. For example, a lightly saturated red 
looks like pink, while a fully saturated red looks 
like the color of a red crayon. Saturation does not 
mean the brightness of the color, just how much 
"pigment" is used to make the color. The more 
"pigment," the more saturated the color is. 

Scan Line. A scan line is an individual sweep 
across the face of the display by the electron 
beam that makes the picture. 

Secam. This is another TV format similar to 
PAL. The difference between the two is that in 
secam, the chrominance if FM modulated. 

Serration Pulses. Serration pulses appear in 
the broad vertical sync pulse interval at a 2H line 
rate in order to maintain H-Iock during vertical 
retrace. 

Settling Time (ts). A figure of merit of an am­
plifier or buffer that relates the time between the 
initiation of an input step to the time that the 
output voltage has settled to a specified error 
band. If the output is ringing, the last reentry 
into the settling bound is defined as the end of 
the settling event. Settling time is usually a func­
tion of the input step size. 
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Shoot· Thru. Same as Cross Conduction. 

Skew (clock). When two complementary signals 
have unbalanced delay. 

Slew Rate (SR). A figure of merit of an amplifi. 
er or buffer which delineates the ability of the 
amplifier to accurately follow a large input step 
voltage. It is usually measured from the 20% to 
80% point (and vice versa) of the output wave 
form. 

Super Invertor. A circuit configuration which 
minimizes cross conduction. 

Supply Current (Is, ICC, lEE, Is +, Is -). A 
figure of merit of an amplifier, buffer, or compar­
ator that delineates the current required from the 
power supplies to operate the device with no load 
and the output at zero volts. 

Sync. Sync is a fundamental piece of informa­
tion for displaying any type of video. Essentially, 
the SYNC signal tells the display where to put 
the picture. The horizontal sync, or HSYNC for 
short, tells the display where to put the picture in 
the left-to-right dimension, while the vertical 
sync (VSYNC) tells the display where to put the 
picture from top to bottom. 

Sync Generator. A sync generator is a circuit 
that provides sync signals. A sync generator may 
have a genlock input, or may not. 

Sync Noise Gate. The sync noise gate is used 
right before the sync stripper to define an area 
within the video waveform where the sync strip­
per is to look for the HSYNC pulse. Anything 
outside of this defined window will be rejected by 
the sync noise gate and won't be passed on to the 
sync stripper. 
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Transient Response Time (tr, tf). A figure of 
merit of an amplifier or buffer that delineates the 
closed loop response of the output of an amplifier 
in response to a small signal step input. Rise 
Time (tr) is usually specified from the 10% to the III 
90 % point of the output and refers to the positive 
going edge; whereas Fall Time (tf) refers to the 
negative going edge of the output (or from 90% 
to 10%). 

Unity Gain Bandwidth. A figure of merit of an 
amplifier that delineates the frequency where the 
amplifiers Large Signal Voltage Gain, AVOL, has 
rolled off to unity. For amplifiers that are unity 
gain stable, the unity gain bandwidth and Gain 
Bandwidth product are identical, but decompen­
sated amplifiers often specify Gain Bandwidth 
Product at frequencies that are below the point 
where the amplifier's AVOL is one. 

Vertical Sync. This is the portion of the com­
positie video signal that tells the receiver where 
the top of the picture is. 

Video Mixing. Video mixing is taking two inde­
pendent video sources and editing them together 
to create a new, third video source. This can be 
done by fading from a one source to the other. 
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Video Waveform. The video waveform is what 
the signal "looks" like to the receiver or TV. The 
video waveform is made up of several parts that 
are all required to make up a TV picture that can 
be accurately displayed. Each component is nec­
essary. 

White Level. This level represents the lightest 
an image can get, and defines what white is for 
the particular image system. By calibration, this 
is the highest video level allowed in the system. 
If for some reason the video goes above this level, 
it is referred to as "whiter-than-white." 

Y Ie. The Y /C designation is shorthand for lumi­
nance and chrominance. You will also see this 
term used in the description of the S-VHS video 
tape format. The S-VHS format records the luma 
and chroma separately while standard VHS rec­
ords them together. 

Y Ie Split. A Y /C splitter circuit is what's used 
in a TV set or imaging device to pull the lumi­
nance and chrominance apart in an NTSC or 
PAL system. This is the first thing that any 
NTSC or PAL receiver must do. The composite 
video signal is first fed to the Y /C splitter so that 
the luma and chroma can then be decoded fur­
ther. The two popular methods for implementing 
a Y /C split are a chroma bandpass/chroma trap 
combo or a comb filter arrangement. 

YIQ. YIQ is the color space used in the NTSC 
color system. The Y component is the black-and­
white, (luma) portion of the image. The I and Q 
parts are the color components placed over the 
black-and-white, or luma, component. 

YUV. YUV is the color space used by the PAL 
color system. As with the YIQ colorspace, the Y 
is the luma component while the U and V are the 
color components. 

11-12 



Package 
Outlines 

HIGH PERFORMANCE ANALOG INTEGRATED CIRCUITS 





Soldering Packages to PC Boards 

DIP Packages 
Wave soldering is recommended for DIP pack­
ages. Solder plated boards are recommended. 
Rosin mildly activated (RMA) flux is needed. 
Wave soldering using a dual wave system at 
250·C ± 10·C for two seconds per wave is prefer­
able. Thorough cleaning of boards after soldering 
is required. 

Hand soldering, Elantec's DIP packages will 
survive a peak temperature of 300·C (at leads) for 
a maximum period of 10 seconds. 

Surface Mount Packages 
Wave soldering and vapor phase or infrared (IR) 
reflow can be used for soldering surface mount 
packages to PC boards. Solder plated boards are 
recommended for wave soldering and vapor 
phase or IR reflow methods. 

Wave Soldering: Adhesive is used to hold com­
ponents on the boards during wave soldering. 
Place components on the board and cure adhesive 

12·3 

before wave soldering. Rosin mildly activated 
(RMA) flux or organic flux is needed. Wave sol­
dering using a dual wave system at 250·C ± 10·C 
for a maximum of two seconds per wave is prefer­
able. Thorough cleaning of boards after soldering 
is required. 

Reflow Soldering: Screen solder paste on 
board and attach components to board. Solder 
paste with RMA flux is recommended. Bake 
boards at 65·C-90·C for 15 minutes. Preheat 
boards to within 60·C-70·C of the solder temper­
ature. To reflow solder paste with vapor phase 
method, the solder paste temperature must be 
maintained at or above 200·C for at least 30 sec­
onds. The components temperature can not ex­
ceed 215·C. For the IR reflow method, the solder 
paste temperature must be maintained at or 
above 200·C for at least 30 seconds. The compo­
nents temperature can not exceed 220·C. The 
temperature/time ramp-up during vapor phase 
or IR reflow shall be no greater than 2·C/sec. 

Hand soldering, Elantec's surface mount pack­
ages will survive a peak temperature of 260·C (at 
leads) for a maximum period of 10 seconds. 
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Common 
Dimensions 

A 

Al 

B 

BI 

C 

D 

E 

EI 

E2 

e 

el 

L 

N 

Rev. B 

Min 

0.140 

0.115 

0.016 

0.050 

0.008 

0.375 

0.245 

0.300 

0.340 

0.090 

0.020 

0.125 

8-Lead 

c 

0.025R 

MDP0016 Rev. B 
CerDIP Package 

Lead Finish (Coml}-Tin Plate or Hot Solder DIP 
Lead Finish (Mil}-Hot Solder DIP 

Max Min Max Min 

0.160 0.140 0.160 0.140 

0.055 0.020 0.050 0.015 

0.023 0.016 0.021 0.014 

0.065 0.050 0.060 0.Q38 

0.012 0.008 0.012 0.008 

0.395 0.760 0.785 0.940 

0.265 0.220 0.291 0.220 

0.320 0.300 0.320 0.290 

0.390 0.340 0.390 0.360 

0.110 0.090 0.110 0.090 

0.055 0.078 0.098 0.068 

0.150 0.125 0.150 0.125 

14-Lead 18-Lead 
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Max Min Max 

0.160 0.140 0.160 

0.060 0.020 0.050 

0.026 0.016 0.021 

0.068 0.050 0.060 

0.018 0.008 0.012 

0.960 1040.925 1.060 

0.310 0.2780 0.298 

0.320 0.300 0.320 

0.410 0.340 0.390 

0.110 0.090 0.110 

0.098 0.078 0.098 

0.150 0.130 0.150 

20-Lead 
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Note 1: These dimensions do not include mold flash or protrusions. Mold flash protrusion shall not exceed .006" on any side. 
Note 2: SO-8, SO-14, SO-16 packages are narrow body (0.150"). 
Note 3: Dimensions and tolerancing per ANSI Y14.5M-1982. 
Note 4: Flat area of lead foot. 
Note 5: SOL-24T2 (thermal package) has 2 fused leads on each side of package. 
Note 6: SOL-20T (thermal package) has 4 fused leads on each side of package. 
Note 7: SOL-28T contains a thermal metal slug. 

Symbol SOL-28 SOL-20 

Min Max Min Max 

A 0.096 0.104 0.096 0.104 

Al 0.004 0.011 0.004 0.011 

B 0.014 0.019 0.014 0.019 

C 0.009 0.012 0.009 0.012 

D 0.696 0.712 0.498 0.510 

E 0.291 0.299 0.291 0.299 

e 0.050BSC 0.050BSC 

H 0.398 0.414 0.398 0.414 

h 0.010 0.016 0.010 0.016 

L 0.016 0.024 0.016 0.024 

MDP0027 Rev. C 
Package Outiine-SOIC 

Lead Finish-Solder Plate 

Lead Count 

SOL-16 SO-16 

Min Max Min Max 

0.096 0.104 0.061 0.068 

0.004 0.011 0.004 0.010 

0.014 0.019 0.014 0.019 

0.009 0.012 0.008 0.010 

0.397 0.430 0.386 0.394 

0.291 0.299 0.150 0.157 

0.050BSC 0.050BSC 

0.398 0.414 0.230 0.244 

0.010 0.016 0.010 0.016 

0.016 0.024 0.016 0.024 
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SO-14 SO-8 SOL-24 

Min Max Min Max Min Max 

0.061 0.068 0.061 0.068 0.096 0.104 

0.004 0.010 0.004 0.010 0.004 0.011 

0.014 0.019 0.014 0.019 0.014 0.019 

0.008 0.010 0.008 0.010 0.009 0.012 

0.337 0.344 0.189 0.196 0.598 0.614 

0.150 0.157 0.150 0.157 0.291 0.299 

0.050BSC 0.050BSC 0.050BSC 

0.230 0.244 0.230 0.244 0.398 0.414 

0.010 0.016 0.010 0.016 0.010 0.016 

0.016 0.024 0.016 0.024 0.016 0.024 
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1 .07-1.17 
~ .18-29.72 

0.820 
(20:82) 
REF 

0.980-1.03 
(24.89-26.16) 

0.165-0.185 

(4.19-4.70), ~ 
0.045-0.055 r-
(1.14-1.40) -

- - -

0.73 
(18.54i 

REF 

~ 
\50 

\ -;;r 

-~ -::r 

0.146-0.156 
(3.71-3.96) 

~ 

(2~~~:!~i - r 
0.170-0.180 
(4.32-4.57) 

0.327-0.335 
(8.31-8.51) 

SEATING 
PLANE 

1 
J~ 0.012-0.025 

(0.30-0.64) J 
MDP0028 Rev. A 

5-Lead TO-220 
Lead Finish-Solder Plate 
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L I I 0.030-0.040 
-I I-- (0.76-1.02) 

0.062-0.072 
(1.57-1.83) 

REV. A 

0.569-0.609 
(14.45-15.47) 
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Common 
Dimensions 

Al 

A 

B 

Bl 

C 

D 

E 

El 

e 

eA 

L 

N 

INDEX -at. Q1 AREA I 
1 2 N/2 ~ 

Min Max 

0.020 0.040 

0.125 0.145 

0.016 0.020 

0.050 0.070 

0.008 0.012 

0.350 0.385 

0.295 0.320 

0.245 0.255 

0.100Typ 

0.300 Ref 

0.115 0.135 

8 

Min 

0.020 

0.125 

0.016 

0.050 

0.008 

0.745 

0.295 

0.245 

MDP0031 Rev. A 
Plastic Package 

Lead Finish-Hot Solder DIP 

Max Min Max 

0.040 0.020 0.040 

0.145 0.125 0.145 

0.020 0.016 0.020 

0.070 0.050 0.070 

0.012 0.008 0.012 

0.755 0.745 0.755 

0.320 0.295 0.320 

0.255 0.245 0.255 

0.100Typ 0.100Typ 

0.300 Ref 0.300 Ref 

0.115 0.135 0.115 0.135 

14 16 

c 

REV. A 

Min Max Min Max 

0.020 0.040 0.020 0.040 

0.125 0.145 0.125 0.145 

0.016 0.020 0.Q15 0.021 

0.050 0.070 0.050 0.070 

0.008 0.012 0.008 0.012 

0.875 0.905 0.925 1.045 

0.295 0.320 0.295 0.320 

0.245 0.255 0.245 0.255 

0.100Typ 0.100Typ 

0.300 Ref 0.300 Ref 

0.115 0.135 0.115 0.135 

18 20 

Note: Package outline exclusive of any mold flashes. Mold flash protrusion shall not exceed 0.006" on any side. 
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In North America, Elantec has three levels of 
sales support. Regional Sales Managers are locat­
ed in the Boston and San Jose areas. Field Appli­
cations Engineers are located in the Boston and 
San Jose offices. Elantec also maintains a net­
work of sales representatives covering the United 
States and Canada. Finally, major nationwide 
and regional distributors provide local stock. 
Elantec maintains an up-to-date distributor in­
ventory status and provides an inventory referral 
service through Distribution Sales in San Jose. 
Orders may be placed through the sales repre­
sentatives or distributors. A list of sales repre­
sentatives and distributors is included in this 
databook, or please contact any of the regional 
sales offices. 

The application specific products listed below are 
not generally available through U.S. Distribution 
channels. For information regarding price and 
availability, please contact your local Elantec 
representative or regional sales office. 

• EL6251C Laser Diode Driver 

• EL7556C Adjustable CPU Power Supply Unit 
• EL7560C Programmable CPU Power Supply 

Unit 

• EL7561C Programmable CPU Power Supply 
Unit 

• EL7571C Programmable DC:DC Controller 

In Europe, Elantec has a Regional Sales Office in 
London. Local sales support is provided through 
stocking representatives in all of the major coun­
tries. A current list of representatives and distrib­
utors may be obtained from the London office. 

Elantec has stocking agents in all Pacific Rim 
Countries, Australia, and New Zealand. A list 
may be obtained from Elantec's headquarters in 
Milpitas, California. 

In Asia, local sales support is provided through 
stocking representatives in all of the major coun­
tries. A current list of representatives is included 
in this databook or contact the factory. 

Elantec Product Alpha/Numeric Description 

PREFIX ___________ ---'1 jL 

ELANTEC 

FAMILY ---------------' 

2006 

L Proprietary Linear 

PART----------------~ 

NUMBER 

A 

OPTIONAL SUFFIX -------------------' 
A Selected Electrical 

Performance 
C -40'Cto +85'C 
E -40'Cto +150'C 
None - 55'C to + 125'C 
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LpACKAGE 
N Plastic DIP 
J CerDIP 
T TO·220 
M Large Body SOIC 
S Narrow Body SOIC 
W SOT·23 

SOT Marking Specifications 
eYW? 
e·Elantec 
Y-Year code: last digit of year 
W·Bi-weekly code: alpha only, 
example: A = ww1-2 
?-Part Code: A = EL2150CW 

B = EL2170CW 
C = EL2180CW 
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Elantec's Policy 
Elantec receives many applications inquiries ev­
ery day which vary widely in nature. We believe 
that Application assistance is as inherently im­
portant to our customers as the performance and 
quality of our products. To assist our customers 
in getting the best and fastest support possible, 
the following information is provided. 

Sample and Literature Requests 
If you know what product sample or literature 
you need, probably the best and fastest way to 
obtain them is to call Elantec's local sales office, 
sales representative, or distributor. A complete' 
listing is on pages 11-3 through 11-15 of this 
book. If you are not sure what you need, call our 
Applications hot line 1 (800) 333-6314. For litera­
ture only, touch or request extension 234. For ap­
plications assistance, touch or request extension 
311. 

New Applications Assistance 
Technical assistance for a new application is a 
toll free phone call away. Call 1 (800) 333-6314 
and touch or request extension 311. Probably the 
most important information that Elantec needs 
to assist you is a clear picture of what the circuit 
needs to do. What we mean by that is the cost 
and performance objectives of the circuit or sys­
tem. If you have a preliminary topology or sche­
matic, feel free to FAX that to the Factory at 1 
(408) 945-9305 in confidence. The following is a 
check list which will expedite our assistance to 
you: 

What does the circuit need to do? 

What power supply voltages are available? 

What is the temperature range? 

What is the load? 

What are the key specs: bandwidth, slew rate, 
settling time, noise, output voltage, etc. and what 
are your expectations? 

Problems with an Existing Circuit 
and Other Issues 
Applications assistance for an existing applica­
tion is a toll free phone call away. Call 1 (800) 
333-6314 and touch or request extension 311. 
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Probably the most important information that 
Elantec needs to assist you is a clear picture of 
what the circuit is doing or not doing. The fol­
lowing is a check list which will expedite our as­
sistance to you: 

What is the part number? 

What is the device's date code? 

What are the symptoms? 

Are scope photos or frequency plots available? 

How many devices are involved? 

Unreleased Product 
As a general rule, Elantec does not sample new 
devices that have not completed our rigorous for­
mal release cycle. However, occasionally we will 
"beta " site customers with advanced Engineer­
ing samples. We view this as a productive ex­
change between our Factory and customer Engi­
neering teams to pin point problems and issues. 
In all instances, these devices will be marked 
"Engineering Sample." If you are interested in 
such a device, call your nearest Elantec sales of­
fice, local sales representative, or the Factory at 1 
(800) 333-6314 and touch or request extension 
252. 

Demo Boards 
Contact factory applications for demo board 
availability. 

Quality or Reliability Issues 
On the rare occasion that you experience what 
may be a Reliability or Quality issue, please con­
tact the nearest Elantec sales office, local sales 
representative, or distributor. You may choose to 
call the Factory directly at 1 (800) 333-6314, and 
touch or request extension 310 or 279. 

Price Quotes/Delivery Status ' 
For pricing and delivery information, please con­
tact the appropriate full service representative or 
local Elantec franchised distributor as listed on 
page 11-6. For additional information you may 
contact the Elantec Customer Service Depart­
ment @ 1 (800) 333-6314. 

II 
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ELANTEC, INCORPORATED (USELLER") 

TERMS AND CONDITIONS OF SALE 
o 
(') 
o 
z 
o 1. ACCEPTANCE OF ORDER 

THIS ACKNOWLEDGEMENT AND AC­
CEPTANCE IS EXPRESSLY LIMITED TO 
AND MADE CONDITIONAL UPON THE 
TERMS AND CONDITIONS CONTAINED 
HEREIN AND ANY OF THE BUYER'S 
TERMS AND CONDITIONS WHICH ARE IN 
ADDITION TO OR DIFFERENT FROM 
THOSE CONTAIN HEREIN WHICH ARE 
NOT SEPARATELY AND SPECIFICALLY 
AGREED TO IN WRITING ARE HEREBY 
OBJECTED TO AND SHALL BE OF NO EF­
FECT. 

Only those orders accepted by Seller as its home 
office in Milpitas, California shall be binding 
upon Seller. 

2. PRICES 
Irrespective of any prices quoted by Seller or list­
ed on Buyer's order, Seller's acceptance of any 
order is subject to the prices shown on Seller's 
acknowledgment. Said prices are firm and are not 
subject to adjustment other that "precious metals 
adjustments" or "precious metals surcharges" at 
Seller's option to cover Seller's cost of fluctua­
tions in the price of precious metals utilized in 
the manufacture of Seller's products. 

a.TAXES 
All prices are exclusive of all federal, state and 
local excise, sales, use and similar taxes. Such 
taxes shall be paid by Buyer, or in lieu thereof 
Buyer shall provide Seller with a tax exemption 
certificate acceptable to the taxing authorities. 
When applicable, such taxes will appear as sepa­
rate additional items on the invoice unless Seller 
receives a proper tax-exemption certificate from 
Buyer prior to shipment. 

4. PAYMENT 
Unless Seller has extended credit to Buyer as de­
scribed below, Buyer shall pay Seller, at Seller's 
option either by: Cash with Order, C.O.D., Letter 
of Credit or Sight Draft. 
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Should Seller elect to extend credit to Buyer, 
payment shall be made in full within thirty (30) 
days of the date of Seller's invoice. Seller reserves 
the right at any time to change the amount of or 
to withdraw any credit extended to Buyer. 

Any payments made in excess of thirty (30) days 
may be subject to late charges. 

5. TITLE AND DELIVERY 
Seller shall deliver products sold hereunder to 
Buyer F.O.B. Seller's factory. Partial deliveries 
shall be permitted. Upon such delivery to a carri­
er at Seller's factory, title to the products and all 
risk of loss or damage shall pass to Buyer. 

6. SHIPMENT 
All shipping charges and expenses shall be paid 
by Buyer. Seller will not insure the products sold 
hereunder unless requested by Buyer in which 
case Buyer will pay for such insurance. 

Shipments will be made, at Seller's option, either 

~ 
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by Parcel Post, Railway Express. Air Express, II 
Air Freight, or as otherwise determined by Seller. 

Shipping dates are approximate and are depen­
dent upon Seller's prompt receipt of all necessary 
information from Buyer. 

7. PATENTS 
With respect to products manufactured soley to 
Seller's designs and specifications, Seller shall de­
fend any suit or proceeding brought against Buy­
er insofar as such suit or proceeding is based on a 
claim that any such products furnished here­
under infringe any patent of the United States. If 
Seller is notified promptly in writing of such suit 
or proceeding and given full and complete au­
thority, information, and assistance by Buyer for 
such defense, Seller shall pay all damages and 
costs finally awarded against Buyer in any such 
suit or proceeding, but Seller shall not be respon­
sible for any compromise thereof made by Buyer 
without the written consent of Seller. In the 
event that such products are held in such suit or 
proceeding to infringe a patent of the United 
States and their use is enjoined, or if in the opin-
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o ion of Seller such products are likely to become 
I;) the subject of a claim of infringement of a patent 
~ of the United States, Seller, in its sole discretion 
Z and at its won expense, may either: (a) procedure -< for Buyer the right to continue using such prod­
~ ucts with noninfringing products; or (b) modify 
~ such products so that they become noninfringing; 
~ or (c) replace such products with noninfringing 
E1 products; or (d) accept the return of such prod­
r ucts, granting Buyer a refund therefor equal to 

the depreciated value thereof. 

Seller shall have no liability to Buyer under any 
provision hereof if any patent infringement or 
claim thereof is based upon (a) a modification of 
the products not introduced by or approved by 
Seller; or (b) the interconnection or use of the 
products in combination with products with oth­
er devices not made by Seller; or (c) the use of the 
products in other than an application recom­
mended by Seller. 

The foregoing states the entire liability of Seller 
for infringement of patents by Seller's products 
or any part( s) thereof. 

8. INDEMNITY 
Buyer shall indemnify, defend, and hold Seller 
harmless from and against any and all liability, 
damages, expenses, costs or losses resulting from 
any suit or proceeding brought for infringement 
of a patent(s), copyright(s), or trademark(s), or 
for a misappropriation of use of any trade se­
cret(s), or for unfair competition arising from 
Seller's compliance with Buyer's design, specifi­
cations or instructions. 

9. SECURITY INTEREST 
Notwithstanding passage of title of products sold 
hereunder to Buyer F.O.B. Seller's factory, Seller 
shall retaIn a security interest in the products un­
til payment has been made in full by Buyer for 
such products. Buyer shall perform all acts neces­
sary to perfect and maintaIn such security inter­
est. 

10. WARRANTIES 
Seller warrants to Buyer that Seller's standard 
products sold hereunder (and any services fur­
nished therewith) which are not used in any med­
ical or life support application shall be free from 
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defects in material and workmanship and shall 
conform to the applicable specifications (if any) 
for a period of one year from the date of ship­
ment. For products which are not standard prod­
ucts of Seller, such as dice and developmental or 
custom designed products. Seller warrants to 
Buyer that such products sold hereunder (and 
any services furnished therewith) shall be free 
from defects in material and workmanship and 
shall conform to the applicable specifications (if 
any) for a period of thirty (30) days from the date 
of shipment. 

Should products sold hereunder fall to meet the 
above applicable warranty, Seller, at its option, 
shall repair or replace such products or issue 
Buyer a credit provided that (a) Seller is notified 
in writing by Buyer within thirty (30) days after 
discovery of such failure; (b)Buyer obtains a Re­
turn Material Authorization from Seller prior to 
returning any defective products to Seller; (c) the 
defective products are returned to Seller, trans­
portations charges prepaid by Buyer; (d) the de­
fective products are received by Seller for adjust­
ment no later than four (4) weeks following the 
last day of the warranty period, and (e) Seller's 
examination of such products shall disclose, to its 
satisfaction, that such failures have not been 
caused by misuse, abuse, neglect, improper instal­
lation or application repair, alteration, accident 
or negligency in use, storage, transportation or 
handling. 

In the event of failure to meet the above applica­
ble warranty with respect to products sold here­
under cannot be corrected by Seller's reasonable 
efforts, the Seller and Buyer shall negotiate an 
equitable adjustment in price. 

The foregoing warranty provisions set forth the 
Seller's sole liability and the Buyer's exclusive 
remedies for claims (except as to title) based on 
defects in or failure of any products sold here­
under or services furnished hereunder whether 
the claim is based in contact, tort, (including neg­
ligence), warranty or otherwise and however in­
stituted. Upon the expiration of the applicable 
warranty for any products sold hereunder, all 
such liability shall terminate. 



The above warranty periods shall not be extend­
ed by the repair or replacement of products pur­
suant to any of the above warranties. The above 
warranties shall apply only to Buyer and shall 
not apply to Buyer's customers or any other 
third parties. 

SELLER PRODUCTS ARE NOT DESIGNED 
FOR AND SHOULD NOT BE USED WITHIN 
LIFE SUPPORT SYSTEMS WITHOUT THE 
SPECIFIC WRITTEN CONSENT OF THE 
PRESIDENT OF ELANTEC. LIFE SUPPORT 
SYSTEMS ARE EQUIPMENT INTENDED 
TO SUPPORT OR SUSTAIN LIFE AND 
WHOSE FAILURE TO PERFORM WHEN 
PROPERLY USED IN ACCORDANCE WITH 
INSTRUCTIONS PROVIDED CAN BE REA­
SONABLY EXPECTED TO RESULT IN SIG­
NIFICANT PERSONAL INJURY OR 
DEATH. USERS CONTEMPLATING APPLI­
CATION OF SELLER PRODUCTS IN LIFE 
SUPPORT SYSTEMS ARE REQUESTED TO 
CONTACT SELLER FACTORY HEADQUAR­
TERS TO ESTABLISH SUITABLE TERMS 
AND CONDITIONS FOR THESE APPLICA­
TIONS. SELLER'S WARRANTY IS LIMITED 
TO REPLACEMENT OF DEFECTIVE COM­
PONENTS AND DOES NOT COVER INJURY 
TO PERSONS OR PROPERTY OR OTHER 
CONSEQUENTIAL DAMAGES. 

11. LIMITATION OF LIABILITY 
In no event, whether as a result of breach of con­
tract, warranty or tort (including negligence) or 
otherwise shall Seller be liable for any special, 
consequential, incidental or penal damages, in­
cluding but not limited to, loss of profit or reve­
nues, loss of the product or any associated equip­
ment, damaged to associated equipment, cost of 
captial, cost of substitute products, facilities, 
service or replacement power, down time costs or 
claims of Buyer's customers for such damages. If 
Buyer transfers title to or leases products sold 
hereunder to any third party, Buyer shall obtain 
from such third party a provision affording the 
Seller the protection of the preceding sentence. 

Except as provided in the above "Patents" arti­
cle, whether a claim is based in contract, tort (in­
cluding negligence) or otherwise, the Seller's lia­
bility for any loss or damage arising out of, or 
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resulting from any products sold hereunder or 
services furnished hereunder shall in no case ex­
ceed the price of the specific product(s) or serv­
ice(s) which gives rise to the claim. Except as to 
title, any such liability shall terminate upon the 
expiration of the applicable warranty period 
specified in the above "Warranties" article. 

12. U.S. GOVERNMENT CONTRACTS 
If the products to be furnished hereunder are to 
be used in the performance of a U.S. Government 
contract or subcontract, no Government requir­
ments or regulations shall be binding upon Seller 
unless specifically agreed to by Seller in writing. 

If the Government terminates such a contract or 
subcontract in whole or in part through no fault 
of or failure to perform by Buyer, this order may 
be canceled in writing in the same proportion, 
and the liability of Buyer for termination allow­
ances shall be determined by the then applicable 
regulations of the Government regarding termi­
nation of contracts. 

13. EXCUSABLE DELAYS 
Seller shall not be liable for delays in delivery or 
performance due to any cause beyond its reason­
able control, including, without limitation, acts 
of God, acts of Buyer, strikes or other labor dis­
turbances, inability to obtain necessary materi­
als, components, services or facilities. 

14. CANCELLATIONS OF STANDARD 
PRODUCTS 
Should Buyer terminate any order accepted here­
under or should Seller terminate any order ac­
cepted hereunder due to Buyer's nonperformance 
of its obligations hereunder, then Buyer shall pay 
Seller its reasonable termination charges within 
fifteen (15) days from the date of invoice of same. 

Buyer may request rescheduling or cancellation 
by providing thirty (30) days written notice to 
Elantec provided however, that elantec is not ob­
ligated to accept such notice, but if such notice is 
given and accepted by Elantec, then Elantec has 
the right to deliver and be paid by Buyer for: 

1. 100% of quantity of devices scheduled for 
delivery within thirty (30) days following 
receipt of said notice. 
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2. 50% of quantity of devices scheduled for de­
livery within 30-60 days following receipt 
of said notice. 

15. CANCELLATION OF PRODUCTS 
rn MANUFACTURED TO BUYER'S 
~ DESIGN/SPECIFICATIONS 
~ INCLUDING ALL NON-STANDARD 
L' AND DISK DRIVE PRODUCTS 

Charge for engineering, design, generation of 
data, lot charges or any other special charges that 
are not for product are non-cancelable except 
with prior written permission from Seller. 

Buyer may request rescheduling or cancellation 
of product by providing 60 day notice to Elantec 
provided, however, that Elantec is not obligated 
to accept such notice but if such notice is given 
and is accepted by Elantec, then Elantec has the 
right to deliver and be paid by the Buyer for: 

1. 100% quantity within 60 days following 
written receipt of said notice; 

2. All additional work in process scheduled 
within the 16 week delivery time period 
shall be paid for by Buyer at a price based 
on the percentage of completion of such in­
ventory applied to the price for the finished 
product. Buyer shall also promptly pay to 
Elantec; (a) costs of settling and paying 
claims arising out of termination of work 
under Elantec's subcontracts or vendors; (b) 
reasonable costs of settlement, including en­
gineering, development, accounting, legal 
and clerical costs; (c) twenty percent (20%) 
of the purchase price of the purchase order 
to be canceled. 
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16. ASSIGNMENT 
Any assignment by Buyer of this order or of any 
rights or obligations in connection therewith 
shall be void without the written prior consent of 
the Seller. 

17. EXPORT TO NON-APPROVED 
COUNTRIES 
Buyer agrees to take all reasonable and necessary 
precautions to prevent ultimate exportation of 
Elantec products to countries prohibited by rules 
or regulations of the United States Government, 
and to obtain all export licenses and other gov­
ernmental approvals necessary prior to the ex­
port of any Elantec products. 

18. MISCELLANEOUS 
The validity, performance and construction of 
these terms and conditions of sale and any sale 
hereunder shall be governed by the laws of the 
state of California. 

The invalidity, in whole or in part, of a y provi­
sion herein shall not affect the validity or enforce 
ability of any other provision herein. 

Any representation, warranty, course of dealing 
or trade usage not contained or referenced herein 
shall not be binding on Seller. 

No modification, amendment, recision, waiver or 
other change in these terms and conditions shall 
be binding on Seller unless assented to in writing 
by Seller's duly authorized representative. 

Seller reserves the right to manufacture and/or 
assemble its products in any of its worldwide fa­
cilities unless otherwise agreed to in writing with 
Buyer. 
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ALABAMA 

United States Manufacturers Representatives 

Westrep 

The Tronix Group 
P.O. Box 1415 
Decatur, AL 95602 
PHONE 205-355-2120 

FAX 205-355-7717 

ALASKA 
Electronic Solutions 
P.O. Box 91428 
Portland, OR 97291 
PHONE 503-292-8204 

FAX 503-292-8005 

ARIZONA 
Reptronix, Ltd 
1661 E. Camelback Rd #285 
Phoenix, AZ 85016 

PHONE 602-230-2630 
FAX 602-230-7730 

EMAIL: ReptPhx@ao1.com 

ARKANSAS 
OM Associates 
690 W. Campbell Rd. # 150 
Richardson, TX 75080 
PHONE 214-690-6746 

FAX 214-690-8721 

CALIFORNIA 
Bestronics 
9683 Tierra Grande St # 102 
San Diego, CA 92126 
PHONE 619-693-1111 

FAX 619-693-1963 
EMAIL: rdavis@bestronics.com 
Website: www.bestronics.com 

Cain-White & Co. 
105 Fremont Ave., Ste. D. 
Los Altos, CA 94022 
PHONE 415-948-6533 

FAX 415-948-0115 
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2557 West Woodland Dr 
Anaheim, CA 92801 
PHONE 714-527-2822 

FAX 714-527-3868 

COLORADO 
Thorn Luke Sales 
9000 E. Nichols Ave #240 
Englewood, CO 80112 
PHONE 303-649-9717 

FAX 303-649-9719 

CONNECTICUT 
John E. Boeing 
101 Harvest Pk Bldg 1A 
Wallingford, CT 06492 
PHONE 203-265-1318 

FAX 203-265-0235 

DELAWARE 
Elex-Sys Group 
385 Stonehouse Dr. 
Severna Park, MD 21146 
PHONE 410-315-8156 

FAX 410-315-8157 

FLORIDA 
Naltron Corp 
Lincoln Center 
5401 W. Kennedy Blvd # 1060 
Tampa, FL 33609 
PHONE 813-287-1433 

FAX 813-287-1746 
EMAIL: tpa4nc@ao1.com 

GEORGIA 
The Tronex Group 
5525 Martina Wy. 
Atlanta, GA 30338 
PHONE 770-396-8258 

FAX 770-396-9691 
EMAIL: trnxvts@mindspring.com 
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~ sa IDAHO, NORTH 

Electronics Solutions 
~ P.O. Box 91428 
~ 
Z 

~ 
Portland, Oregon 97291 
PHONE 503-292-8204 

FAX 503-423-8005 

IDAHO, SOUTH 
First Source 
10451 W. Garverdale Ct #209 
Boise, ID 83704 
PHONE 208-378-4680 

FAX 208-323-9386 

ILLINOIS, NORTH 
High Technology Sales 
Zurich Towers 
1450 E. American Ln., Ste. 1400 
Schaumburg, IL 60173 
PHONE 847-619-4120 

FAX 847-619-4121 
EMAIL: htschi@aol.com 

ILLINOIS, SOUTH 
Midtec Associates, Inc. 
55 Westport Plaza, #614 
St. Louis, MO 63146 
PHONE 314-275-8666 

FAX 314-275-8859 

INDIANA 
Skyline Sales & Associates 
511 Airport North Office Park 
Ft. Wayne, IN 46825 
PHONE 219-489-4992 

FAX 219-489-6194 

Skyline Sales & Associates 
1033 3rd Ave S.W. #203 
Carmel, IN 46032 
PHONE 317-587-1320 

FAX 317-587-1322 
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IOWA 
Midtec Associates 
55 Westport Plaza #614 
St. Louis, MO 63146 
PHONE 314-275-8666 

FAX 314-275-8859 

KANSAS 
Midtec Associates, Inc 
11900 W. 87th St Pkwy #220 
Lenexa, KS 66215 
PHONE 913-541-0505 

FAX 913-541-1729 
EMAIL: midteckc@aol.com 

KENTUCKY 
Skyline Sales & Associates 
845 Lane Allen Rd 
Lexington, KY 40504 
PHONE 606-276-5061 

FAX 606-276-5142 

LOUISIANA 
OM Associates 
690 W. Campbell Rd. # 150 
Richardson, TX 75080 
PHONE 214-690-6746 

FAX 214-690-8721 

MAINE 
CTC Associates 
12 Southwest Park 
Westwood, MA 02090 
PHONE 617-320-1818 

FAX 617-320-8282 

MARYLAND 
Elex-Sys Group 
385 Stonehouse Dr 
Severna Park, MD 21146 
PHONE 410-315-8156 

FAX 410-315-8157 
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MASSACHUSETTS 
CTC Associates 
12 Southwest Park 
Westwood, MA 02090 
PHONE 617-320-1818 

FAX 617-320-8282 

MICHIGAN 
Electronic Sources Inc 
8002 W. Grand River Ave #B 
Brighton, M148116 
PHONE 810-227-3598 

FAX 810-227-5655 

MINNESOTA 
High Technology SIs 
4801 W. 81st St # 115 
Bloomington, MN 55437 
PHONE 612-844-9933 

FAX 612-844-9930 

MISSOURI, EAST 
Midtec Associates, Inc 
55 Westport Plaza #614 
St. Louis, MO 63146 
PHONE 314-275-8666 

FAX 314-275-8859 

MISSOURI, WEST 
Midtec Associates, Inc 
11900 W. 87th St. Pkwy #220 
Lenexa, KS 66215 
PHONE 913-541-0505 

FAX 913-541-1729 
EMAIL: midteckc@ao1.com 

MONTANA 
First Source 
10451 W. Garverdale Ct. #209 
Boise, ID 83704 
PHONE 208-378-4680 

FAX 208-323-9386 

NEBRASKA 
Midtec Associates, Inc 
11900 W. 87th St. Pkwy #220 
Lenexa, KS 66215 
PHONE 913-541-0505 

FAX 913-541-1729 
EMAIL: midteckc@ao1.com 
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NEVADA, NORTH 
Cain-White & Co. 
105 Fremont Ave., Ste. D 
Los Altos, CA 94022 
PHONE 415-948-6533 

FAX 415-948-0115 

NEVADA, SOUTH 
Reptronix, Inc. 
1661 E. Camelback Rd. #285 
Phoenix, AZ 85016 
PHONE 602-230-2630 

FAX 602-230-7730 
EMAIL: ReptPhx@ao1.com 

NEW HAMPSHIRE 
CTC Associates 
12 Southwest Park 
Westwood, MA 02090 
PHONE 617-320-1818 

FAX 617-320-8282 

NEW JERSEY 
Astrorep Mid-Atlantic 
375 Horsham Rd. #200 
Horsham, PA 19044 
PHONE 215-957-9580 

FAX 215-957-9583 

NEW MEXICO 
Reptronix Ltd. 
237 C Eubank North East 
Albuquerque, NM 87123 
PHONE 505-292-1718 

FAX 505-299-1611 
EMAIL: reptabq@ao1.com 

NEW YORK, ISLAND 
Astrorep Inc 
103 Cooper St 
Babylon, NY 11702 

PHONE 516-422-2500 
FAX 516-422-2504 
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00. United States Manufacturers Representatives - Contd. 
~ 
~ NEW YORK, ISLAND - Contd. 
~ CTC Associates, New York Upstate 
~ 1063 Killoe Rd 
::;J Baldwinsville, NY 13027 
Z PHONE 315-638-9232 
~ FAX 315-638-7410 

NORTH CAROLINA 
The Tronex Group 
5840 Faringdon Place 
Raleigh, NC 27609 
PHONE 919-954-7000 

FAX 919-790-8200 

NORTH DAKOTA 
High Technology Sales 
4801 West 81st St. # 115 
Bloomington, MN 55437 
PHONE 612-844-9933 

FAX 612-844-9930 

OHIO 
Mid Star Technologies 
35 Compark Rd # 204 
Centerville, OH 45458 
PHONE 513-439-5700 

FAX 513-439-6657 
EMAIL: AT&T!Cole 

OKLAHOMA 
OM Associates 
690 W. Campbell Rd. # 150 
Richardson, TX 75080 
PHONE 214-690-6746 

FAX 214-690-8721 

OREGON 
Electronic Solutions 
P.O. Box 91428 
Portland, OR 97291 
PHONE 503-292-8204 

FAX 503-423-8005 
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PENNSYLVANIA, EAST 
Astrorep Mid Atlantic 
375 Horsham Rd #200 
Horsham, P A 19044 
PHONE 215-957-9580 
FAX 215-957-9583 

PENNSYLVANIA, WEST 
Midstar (Cole & Erb) 
35 Compark Rd., Ste. 204 
Centerville, OH 45459 
PHONE 513-439-5700 

FAX 513-439-6657 
EMAIL: AT&T!Cole 

PUERTO RICO 
Atland, Inc. 
P.O. Box 29729 
San Juan, PR 00929 
PHONE 809-752-2160 

FAX 809-757-0280 

RHODE ISLAND 
CTC Associates 
12 Southwest Park 
Westwood, MA 02090 
PHONE 617-320-1818 

FAX 617-320-8282 

SOUTH CAROLINA 
The Tronex Group 
P.O. Box 1225, 1004 Howell Ct. 
Duluth, GA 30136 
PHONE 770-476-5494 

FAX 770-476-4423 
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TENNESSEE 
The Tronex Group 
7156 Bay Cove Trail 
Nashville, TN 37221 
PHONE 615-662-2636 

FAXN/A 

TEXAS 
o M Associates 
690 W. Campbell Rd # 150 
Richardson, TX 75080 
PHONE 214-690-6746 

FAX 214-690-8721 

o M Associates 
20405 S.H. 249 # 170 
Houston, TX 77070 

PHONE 713-376-6400 
FAX 713-376-6490 

EMAIL: WayneW@omassoc.com 

o M Associates 
9020 I Capital of Texas Hwy., N # 335 
Austin, TX 78759 
PHONE 512-794-9971 

FAX 512-794-9987 

UTAH 
First Source 
2688 Willow Bend 
Sandy, UT 84093 

PHONE 801-943-6894 
FAX 801-943-6896 

EMAIL: firstsrc@xmission.com 

VERMONT 
CTC Associates 
12 Southwest Park 
Westwood, MA 02090 

PHONE 617-320-1818 
FAX 617-320-8282 
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VIRGINIA 
Elex-Sys Group 
3221 Wildmere Place 
Herndon, VA 22071 

PHONE 703-648-3810 
FAX 703-648-0231 

WEST VIRGINIA 
Midstar (Cole & Erb) 
35 Compark Rd., Ste. 204 
Centerville, OH 45459 

PHONE 513-439-5700 
FAX 513-439-6657 

EMAIL: AT&T!Cole 

WASHINGTON 
E2 
13333 Bel-Red Rd Suite 239 
Bellevue, W A 98005 

PHONE 206-637-0302 
FAX 206-646-8893 

WISCONSIN 
Selective Sales 
143 E. Capital Dr 
Hartland, WI 53029 

PHONE 414-367-1133 
FAX 414-367-3842 

WYOMING 
First Source 
8341 South 700 East 
Sandy, UT 84093 

PHONE 801-943-6894 
FAX 801-943-6896 

EMAIL: firstsrc@xmission.com 
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Canadian Manufacturers Representatives 

; ONTARIO 
Har-Tech Electronics Ltd 

~ 390 Bradwick Dr #3 and #4 
:;;J 
Z 

~ 
Concord, Ontario, Canada L4K 2W4 
PHONE 905-660-3419 

FAX 905-660-5102 
EMAIL: Hartech@passport.ca 

Har-Tech Electronics Ltd 
One Bonner 8t 
N epean, Ontario, Canada K2H 789 
PHONE 613-726-9410 

FAX 613-726-8834 

QUEBEC 
Har-Tech Electronics Ltd 
6600 Trans-Canada Hwy #460 
Pointe Claire, Quebec, Canada H9R 482 
PHONE 514-694-6110 

FAX 514-694-8501 
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ALABAMA 
Insight Electronics Inc 
4835 University Square # 19 
Huntsville, AL 35816 
PHONE 205-830-1222 

FAX 205-830-1225 

Marshall Industries 
3313 Memorial Pkwy South 
Huntsville, AL 35801 
PHONE 205-881-9235 

FAX 205-881-1490 
Website: www.Marshall.com 

Nu Horizons 
4801 University Square # 11 
Huntsville, AL 35816 
PHONE 205-722-9330 

FAX 205-722-9348 

ARIZONA 
Insight Electronics Inc 
1515 W. University #103 
Tempe, AZ 85281 
PHONE 602-829-1800 

FAX 602-967-2658 

Marshall Industries 
9830 S. 51st St #CI07-109 
Phoenix, AZ 85044 
PHONE 602-496-0290 

FAX 602-893-9029 
Website: www.Marshall.com 

CALIFORNIA 
Insight Electronics Inc 
2 Venture Plaza #340 
Irvine, CA 92718 
PHONE 714-727-3291 

FAX 714-727-1804 

Insight Electronics Inc 
9980 Huennekens St 
San Diego, CA 92121 
PHONE 619-587-1100 

FAX 619-587-1380 

United States Distributors 
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Insight Electronics 
2370 Cume Dr., Ste. D 
San Jose, CA 95131 
PHONE 408-577-0180 

FAX 408-577-0182 

Insight Electronics Inc 
1295 Oakmead Parkway 
Sunnyvale, CA 94086 
PHONE 408-720-9222 

FAX 408-720-8390 

Insight Electronics Inc 
4333 Park Terrance Dr # 101 
Westlake Village, CA 91361 
PHONE 818-707-2101 

FAX 818-707-0321 

Marshall Industries 
9320 Telstar Ave 
EI Monte, CA 91731-3004 
PHONE 818-307-6000 

FAX 818-307-6297 
Website: www.Marshall.com 

Marshall Industries 
One Morgan 
Irvine, CA 92718-1994 
PHONE 714-458-5395 

FAX 714-581-5255 
Website: www.Marshall.com 

Marshall Industries 
336 Los Coches St 
Milpitas, CA 95035 
PHONE 408-942-4600 

FAX 408-262-1224 
Website: www.Marshall.com 

Marshall Industries 
5961 Kearny Villa 
San Diego, CA 92123 
PHONE 619-627-4140 

FAX 619-627-4163 
Website: www.Marshall.com 
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United States Distributors - Contd. 

; CALIFORNIA - Contd. 
Marshall Industries 

~ 3039 Kilgore Ave #140 
'"'" Rancho Cordova, CA 95670 
Z PHONE 916-635-9700 
~ FAX 916-635-6044 
(I!!!!:j Website: www.Marshall.com 

Marshall Industries 
26637 W. Agoura Rd 
Calabasas, CA 91302 
PHONE 818-876-7000 

FAX 818-880-6846 
Website: www.Marshall.com 

Nu Horizons 
13900 Alton Parkway, Ste. 123 
Irvine, CA 92718 
PHONE 714-470-1011 

FAX 714-470-1104 

Nu Horizons 
4360 View Ridge Ave., Ste. B 
San Diego, CA 92123 
PHONE 619-576-0088 

FAX 619-576-0990 

Nu Horizons 
2070 Ringwood Ave. 
San Jose, CA 95131 
PHONE 408-434-0800 

FAX 408-434-0935 

Nu Horizons 
31225 La Baya Dr., Ste. 104 
Westlake Village, CA 91362 
PHONE 818-889-9911 

FAX 818-889-1771 

Zeus Electronics 
6 Cromwell St # 100 
Irvine, CA 92718 
PHONE 714-581-4622 

FAX 714-454-4355 

Zeus Electronics 
6276 San Ingacio Ave #E 
San Jose, CA 95119 
PHONE 408-629-4789 

FAX 408-629-4792 

COLORADO 
Insight Electronics 
384 Inverness Dr S. # 105 
Englewood, CO 80112 
PHONE 303-649-1800 

FAX 303-649-1818 

Marshall Industries 
12351 N Grant 
Thornton, CO 80241 
PHONE 303-451-8383 

FAX 303-457-2899 
Website: www.Marshall.com 

CONNECTICUT 
Marshall Industries 
20 Sterling Dr 
Wallingford, CT 06492-0200 
PHONE 203-265-3822 

FAX 203-284-9285 
Website: www.Marshall.com 

FLORIDA 
Insight Electronics Inc 
17757 U.S. 19 North #520 
Clearwater, FL 34624 
PHONE 813-532-8850 

FAX 813-532-4252 

Insight Electronics Inc 
6400 Congress Ave # 1600 
Boca Raton, FL 33487 
PHONE 407-995-1486 
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FAX 407-995-1487 

Insight Electronics Inc 
600 Northlake Blvd #250 
Altamonte Springs, FL 32701 
PHONE 407-834-6310 

FAX 407-834-6461 



United States Distributors - Contd. 

FLORIDA - Contd. 
Marshall Industries 
2840 Scherer Dr #410 
St. Petersburg, FL 33716 
PHONE 813-573-1399 

FAX 813-573-0069 
Website: www.Marshall.com 

Marshall Industries 
2700 W. Cypress Creek Rd #D114 
Ft. Lauderdale, FL 33309 
PHONE 305-977-4880 

FAX 305-977-4887 
Website: www.Marshall.com 

Marshall Industries 
380-S Northlake Blvd #1024 
Altamonte Springs, FL 32701-5260 
PHONE 407-767-8585 

FAX 407-767-8676 
Website: www.Marshall.com 

Nu Horizons 
600-S Northlake Blvd #270 
Altamonte Springs, FL 32701 
PHONE 407-831-8008 

FAX 407-831-8862 

Nu Horizons 
3421 NW 55th St 
Ft. Lauderdale, FL 33309 
PHONE 305-735-2555 

FAX 305-735-2880 

Zeus Electronics 
37 Skyline Dr Bldg D # 1301 
Lake Mary, FL 32746 
PHONE 407-333-3055 

FAX 407-333-9681 

GEORGIA 
Insight Electronics Inc 
3005 Breckinridge Blvd #210-A 
Duluth, GA 30136 
PHONE 404-717-8566 

FAX 404-717-8588 
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Marshall Industries 
5300 Oakbrook Pkwy # 140 
Norcross, GA 30093-9990 
PHONE 404-923-5750 

FAX 404-923-2743 
Website: www.Marshall.com 

Nu Horizons 
5555 Oakbrook Pkwy # 340 
Norcross, GA 30093 
PHONE 404-416-8666 

FAX 404-416-9060 

ILLINOIS 
Insight Electronics 
1365 Wiley Rd #142 
Schaumburg, IL 60173 
PHONE 708-885-9700 

FAX 708-885-9701 

Marshall Industries 
50 E. Commerce Unit 1 
Schaumburg, IL 60173 
PHONE 708-490-0155 

FAX 708-490-0569 
Website: www.Marshall.com 

Zeus Electronics 
1140 W. Thorndale Ave 
Itasca, IL 60143 
PHONE 708-595-9730 

FAX 708-595-9896 

INDIANA 
Insight Electronics 
4656 W. Jefferson Blvd., Ste. 200 
Ft. Wayne, IN 46804 
PHONE 219-436-4250 

FAX 219-436-4516 

Marshall Industries 
6990 Corporate Dr 
Indianapolis, IN 46278 
PHONE 317-297-0483 

FAX 317-297-2787 
Website: www.Marshall.com 
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United States Distributors - Contd. 

E3 KANSAS 
Insight Electronics 

~ 8700 Monrovia #310 
~ Lenexa, KS 66216 

~ Marshall Industries 
10413 W. 84th Terrace 
Lenexa, KS 66214 
PHONE 913-492-3121 

FAX 913-492-6205 
Website: www.Marshall.com 

MARYLAND 
Insight Electronics 
6925 Oakland Mills Rd # D 
Columbia, MD 21045 
PHONE 410-381-3131 

FAX 410-381-3141 

Marshall Industries 
9130 B Guilford Rd. 
Columbia, MD 21046 
PHONE 410-880-3030 

FAX 410-880-3202 

Nu Horizons 
8975 Guilford Rd # 120 
Columbia, MD 21046 
PHONE 410-995-6330 

FAX 410-995-6332 

MASSACHUSETTS 
Gerber Electronics 
128 Carnegie Row 
Norwood, MA 02062 
PHONE 617-769-6000 

FAX 617-762-8931 

Insight Electronics 
55 Cambridge St # 301 
Burlington, MA 01803 
PHONE 617-270-9400 

FAX 617-270-3279 

Marshall Industries 
33 Upton Dr 
Wilmington, MA 01887 
PHONE 508-658-0810 

FAX 508-657-5931 
Website: www.Marshall.com 

Nu Horizons 
107 Audubon Rd Bldg 1 
Wakefield, MA 01880 
PHONE 617-246-4442 

FAX 617-246-4462 

Zeus Electronics 
25 Upton Dr 
Wilmington, MA 01887 
PHONE 508-658-4776 

FAX 508-694-2199 

MICHIGAN 
Insight Electronics 
802 E. River # 103 
Brighton, MI 48116 
PHONE 810-229-7710 

FAX 810-229-6435 

Insight Electronics 
45 N. Riviera 
Stevensville, MI 49127 
PHONE 616-429-1410 

FAX 616-428-7730 

Marshall Industries 
31067 Schoolcraft 
Livonia, MI 48150 

16-12 

PHONE 313-525-5850 
FAX 313-525-5855 

Website: www.Marshall.com 

MINNESOTA 
Insight Electronics Inc 
5353 Gamble Dr # 330 
St. Louis Park, MN 55416 
PHONE 612-525-9999 

FAX 612-525-9998 



United States Distributors - Contd. 

MINNESOTA - Contd. 
Marshall Industries 
14800 28th Ave, N. #175 
Plymouth, MN 55447 
PHONE 612-559-2211 

FAX 612-559-8321 
Website: www.Marshall.com 

Nu Horizons 
6955 Washington Ave South 
Edina, MN 55439 
PHONE 612-942-9030 

FAX 612-942-9144 

MISSOURI 
Insight Electronics 
2321 Camberwell Dr. 
St. Louis, MO 63131 
PHONE 314-822-0601 

FAX 314-822-0601 

NEW JERSEY 
Insight Electronics 
2 Eves Dr # 208 
Marlton, NJ 08053 
PHONE 609-985-5556 

FAX 609-985-5895 

Insight Electronics 
115 Route 46, #F-1000 
Mountain Lakes, NJ 07046 
PHONE 201-316-6040 

FAX 201-316-5940 

Marshall Industries 
158 Gaither Dr 
Mt. Laurel, NJ 08054 
PHONE 609-234-9100 

FAX 609-778-1819 
Website: www.Marshall.com 
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Marshall Industries 
101 Fairfield Rd 
Fairfield, NJ 07006 
PHONE 201-882-0320 

FAX 201-882-0095 
Website: www.Marshall.com 

Nu Horizons 
39 US Route 46 
Pine Brook, NJ 07058 
PHONE 201-882-8300 

FAX 201-882-8398 

Nu Horizons 
18000 Horizons Way #200 
Mt. Laurel, NJ 08054 
PHONE 609-231-0900 

FAX 609-231-9510 

NEW YORK 
Insight Electronics 
80 Orville Dr 
Bohemia, NY 11716 
PHONE 516-244-1640 

Marshall Industries 
100 Marshall Dr 
Endicott, NY 13760 
PHONE 607-796-2345 

FAX 607-785-5546 
Website: www.Marshall.com 

Marshall Industries 
55 Oser Ave., Ste. E 
Hauppauge, NY 11788 
PHONE 516-273-2695 

FAX 516-273-1242 

Marshall Industries 
1250 Scottsville Rd 
Rochester, NY 14624 
PHONE 716-235-7620 

FAX 716-235-0052 
Website: www.Marshall.com 



~ NEW YORK - Coutd. 

United States Distributors - Contd. 

Nu Horizons 
~ 333 Metro Park 
I-' Rochester, NY 14623 

~ PHONE 716-292-0777 
i£j FAX 716-292-0750 

Nu Horizons 
6000 New Horizons Blvd 
N Amityville, NY 11701 
PHONE 516-226-6000 

FAX 516-226-6140 

Zeus Electronics 
100 Midland Ave 
Port Chester, NY 10573 
PHONE 914-937-7400 

FAX 914-937-2553 

NORTH CAROLINA 
Insight Electronics 
811 Spring Forest Rd., Ste. 1000 
Raleigh, NC 27609 
PHONE 919-873-9922 

FAX 919-873-9050 

Marshall Industries 
5224 Green Dairy Rd 
Raleigh, NC 27604 
PHONE 919-878-9882 

FAX 919-872-2431 
Website: www.Marshall.com 

Nu Horizons 
2920 Highwood Blvd., Ste. 125 
Raleigh, NC 27604 
PHONE 919-954-0500 

FAX 919-954-0545 

OHIO 
Insight Electronics 
9700 Rockside Rd # 105 
Valley View, OH 44125 
PHONE 216-520-4333 

FAX 216-520-4322 

Insight Electronics 
290 Mecca Cr. 
Vandalia, OH 45377 
PHONE 513-454-5996 

FAX 513-454-5997 

Marshall Industries 
30700 Bainbridge Rd Unit A 
Solon, OH 44139 
PHONE 216-248-1788 

FAX 216-248-2312 
Website: www.Marshall.com 

Marshall Industries 
3520 Park Center Dr 
Dayton, OH 45414-2573 
PHONE 513-898-4480 

FAX 513-898-9363 
Website: www.Marshall.com 

Nu Horizons Electronics 
2208 Enterprise E. Parkway 
Twinsburg, OH 44087 
PHONE 216-963-9933 

FAX 216-963-9944 

OKLAHOMA 
Insight Electronics 
4726 Edgewood 
Sapulpa, OK 74066 
PHONE 918-227-2482 

FAX 918-227-2482 

OREGON 
Insight Electronics Inc 
8705 S.W. Nimbus Ave #200 
Beaverton, OR 97005 
PHONE 503-628-3031 

FAX 503-641-4530 

Marshall Industries 
9705 S.W. Gemini Dr 
Beaverton, OR 97005 
PHONE 503-644-5050 
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FAX 503-646-8256 
Website: www.Marshall.com 



United States Distributors - Contd. 

PENNSYLVANIA 
Insight Electronics 
20530 Route 19 # 5 
Cranberry Township, PA 16066 
PHONE 412-779-0060 

FAX 412-779-0070 

TEXAS 
Insight Electronics Inc 
11500 Matric Blvd #215 
Austin, TX 78758 
PHONE 512-719-3090 

FAX 512-719-3091 

Insight Electronics Inc 
1778 Plano Rd #320 
Richardson, TX 75081 
PHONE 214-783-0800 

FAX 214-680-2402 

Insight Electronics Inc 
10777 Westheimer # 1100 
Houston, TX 77042 
PHONE 713-260-9614 
FAX 713-260-9602 

Marshall Industries 
10681 Haddington Dr # 160 
Houston, TX 77040 
PHONE 713-467-1666 

FAX 713-462-6714 
Website: www.Marshall.com 

Marshall Industries 
8504 Cross Park Dr 
Austin, TX 76754 
PHONE 512-837-1991 

FAX 512-923-2743 
Website: www.Marshall.com 

Marshall Industries 
1551 N. Glenville Dr 
Richardson, TX 75081 
PHONE 214-705-0600 

FAX 214-770-0675 
Website: www.Marshall.com 
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Nu Horizons 
7801 North Lamar #F29 
Austin, TX 78752 
PHONE 512-467-2292 

FAX 512-467-2466 

Nu Horizons 
2081 Hutton Dr # 119 
Carrollton, TX 75006 
PHONE 214-488-2255 

FAX 214-488-2265 

Zeus Electronics 
3220 Commander Dr 
Carrollton, TX 75006 
PHONE 214-380-4330 

FAX 214-447-2222 

UTAH 
Insight Electronics 
545 East 4600 South #E-110 
Salt Lake City, UT 84107 
PHONE 801-288-9001 

FAX 801-288-9125 

Marshall Industries 
2355 S. 1070 West #D 
Salt Lake City, UT 84119 
PHONE 801-973-2288 

FAX 801-487-0936 
Website: www.Marshall.com 

WASHINGTON 
Insight Electronics Inc 
12002 115th Ave N.E. 
Kirkland, W A 98034 
PHONE 206-820-8100 

FAX 206-821-2976 

Marshall Industries 
11715 N. Creek Pkwy S. # 112 
Bothell, WA 98011 
PHONE 206-486-5747 

FAX 206-486-6964 
Website: www.Marshall.com 



~ WISCONSIN 
Insight Electronics 

United States Distributors - Contd. 

~ 10855 W Potter Rd # 1 
~ Wauwatosa, WI 53226 

PHONE 414-258-5338 
~ FAX 414-258-5360 

Marshall Industries 
20900 Swenson Dr # 150 
Waukesha, WI 53186-4050 
PHONE 414-797-8400 

FAX 414-797-8270 
Website: www.Marshall.com 

Canadian Distributors 

ALBERTA 
Insight Electronics 
109-2915 21st St. NE 
Calgary, Alberta T2E 7T1 Canada 
PHONE 403-250-8822 

FAX 403-250-8851 

BRITISH COLUMBIA 
Future Electronics 
1695 Boundary Rd 
Vancouver, B. C., V5R 5J7 Canada 
PHONE 604-294-1166 

FAX 604-294-1206 

Insight Electronics 
141-6151 Westminister Hwy. 
Richmond, BC V7C 4V4 Canada 
PHONE 604-270-3232 

FAX 604-270-3358 

ONTARIO 
Insight Electronics 
1 Eva Rd. #107 
Etobicoke, ON M9C 4Z5 Canada 
PHONE 416-622-7006 

FAX 416-622-5155 

Marshall Industries 
4 Paget Rd #10 & 11 Building 1112 
Brampton, Ontario, L6T 5G3 Canada 
PHONE 416-458-8046 

FAX 416-458-1613 
Website: www.Marshall.com 

Marshall Industries 
6285 Northam Dr. Ste. 112 
Mississauga, ON Ll4V lX5 Canada 
PHONE 905-612-1771 

FAX 905-612-1988 

Insight Electronics 
240 Catherine St., Ste. 406 
Ottawa, ON K2P 2G8 Canada 
PHONE 613-233-1799 

FAX 613-233-2643 

QUEBEC 
Future Electronics 
237 Hymus Blvd 
Pointe Claire, Quebec, H9R 5C7 Canada 
PHONE 514-694-7710 

FAX 514-695-3707 

Insight Electronics 
1405 Trans-Canada Hwy. Ste. 200 
Derval, Quebec H9P 2V9 Canada 
PHONE 514-421-7373 

FAX 514-421-0024 

Marshall Industries 
148 Brunswick Blvd 
Pointe Claire, Quebec, H9R 5P9 Canada 
PHONE 514-694-8142 
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FAX 514-694-6989 
Website: www.Marshall.com 



International Representatives and Distributors 

ARGENTINA 
Magna Scientific 
Nazarre 5712 
Buenos Aires (1408) 
Argentina 
PHONE 54-1-642-6525 

FAX 54-1-635-4570 

AUSTRALIA 
Reptechnic 
3/36 Bydown St 
Neutral Bay N5W 2089 
Australia 
PHONE 011-61-2-953-9844 

FAX 011-61-2-953-9683 
EMAIL: Sales@reptechnic.com.au 

AUSTRIA 
Allmos Electronics GES.m.b.h. 
Esterhazystrasse 33 
A-7000 Eisenstadt 
Austria 
PHONE 43-2682-67561 

FAX 43-2682-67561-9 

BELGIUM 
Microtron 
Generaal Dewittelann 7 
2800 Mechelen 
Belgium 
PHONE 011-32-15-212223 

FAX 011-32-15-210069 

CHINA 
Lestina International Ltd 
707 Longjin East Rd 
Guang Zhou 
China 510180 
PHONE 011-86-20-885-0613/1615 

FAX 011-86-20-886-1615 
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DENMARK 
C-88 
Kokkedal Industripark 101 
DK-2980 Kokkedal 
Denmark 
PHONE 45-42-244888 

FAX 45-42-244889 
EMAIL: mermaid@attmail.com 

FINLAND 
PerelOy 
Torpankatu 28 
P.O. Box 230 
05801 Hyvinkaa 
Finland 
PHONE 011-358-14 87111 

FAX 011-358-148711500 

FRANCE 
Microel 
Immeuble Oslo, Les Fjords 19, 
Avenue de N orvege 
Z A. de Courtaboeuf 
BP3 
91941 Les Ulis Cedex, France 
PHONE 011-33-1-69-07-08-24 

FAX 011-33-1-69-07-17-23 

GERMANY 
Atlantik Elektronic Gmbh 
Fraunhoferstrasse 11a 
82152 Planegg/Munich 
Germany 
PHONE 49-89-895050 

FAX 49-89-89505100 

HONG KONG 
Lestina International Ltd 
14th Floor, Park Tower 
15 Austin Road, Tsimshatsui 
Kowloon, Hong Kong 
PHONE 011-852-735-1736 

FAX 011-852-730-526017538 
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International Representatives and Distributors - Contd. 

~ Hynetic Electronics 
~ # 50, 2nd Cross 
~ Gavipuram Extension 
Z Bangalore 560 019 :.1 India 
~ PHONE 011-91-80-620-852 

FAX 011-91-80-624-073 
EMAIL: ramesh.donthi@gem.vsnl.net 

ISRAEL 
Gallium Electronic 
11 Hasadna St 
P.O.B.2552 
43650 
Ra'anana, Israel 
PHONE 09-982182 

FAX 09-984046 

ITALY 
MicroElit s.p.a. 
Via Sardegna 1 
20146 Milano 
Italy 
PHONE 39-2-4817900 

FAX 39-2-4813594 

JAPAN 
Internix, Inc 
Shinjuku Hamada Bldg 7F 
7 -4-7 Nishi Shinjuku 
Shinjuku-Ku 160 
Tokyo 160 
Japan 
PHONE 011-81-3-3369-1105 

FAX 011-81-3-3363-8486 

Microtek Inc 
2-7-5 Izumi 
Suginami-Ku 
Tokyo 168 
Japan 
PHONE 81-3-5300-5525 

FAX 81-3-5300-5519 

KOREA 
KM Tech, Ltd. 
196-10, Changlim BID 3 Fl. 
Bang Ei-Dong, Song Pa-ku 
Seoul, 138-050 
Korea 
PHONE 02-202-1303 

FAX 02-203-1444 

Mainsail Mercantile, Ltd 
1-29 Gahoe-Dong 
Chongro-Ku 
Seoul 
110-260 
Korea 
PHONE 011-82-2-745-2761 

FAX 011-82-2-745-2766 

NEW ZEALAND 
Professional Elect 
P.O. Box 9062 
Greerton, Tauranga 
New Zealand 
PHONE 011-64-7-543-3916 

FAX 011-64-7-543-3917 

NORWAY 
Berendsen Components 
Konowsgt 8 
P.B. 9376 Gronland 
0135 Oslo Norway 
PHONE 011-47-22-67-68-00 

FAX 011-47-22-67-73-80 

SINGAPORE 
Desner Electronics 
42 Mactaggart Rd 
#04-01 Mactaggart Bldg 
Singapore 368086 
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PHONE 011-65-285-1566 
FAX 011-65-284-9466 

EMAIL: desner@singnet.com.sg 



International Representatives and Distributors -Contd. 

SOUTH AFRICA 
Tarsus Technologies 
267 Kent Avenue 
Ferndale, Randburg 2194 
South Africa 
PHONE 27-11-886-3165 

FAX 27-11-886-4561 

SPAIN 
ADM Electronica S.A. 
Tomas Breton, No. 50, 3-2 
28045 Madrid 
Spain 
PHONE 011-34-1-5304121 

FAX 011-34-1-5300164 

SWEDEN 
Memec Scandinavia 
Kvamholmsvagen 52 
S-131 31 Nacka 
Sweden 
PHONE 46-8-643-4190 

FAX 46-8-643-1195 
EMAIL: anobinder@nes.memec.com 

SWITZERLAND 
Stolz AG 
Tafernstrasse 11 
CH-5405 Baden-Dattwill 
Switzerland 
PHONE 011-41-56-84-90-00 

FAX 011-41-56-83-19-63 
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TAIWAN 
Shaw-Fuu Enterprises Co, Ltd 
IF, No. 185, Sec. 4 
Hsin-Yi Rd 
Taipei 
Taiwan 
R.O.C. 
PHONE 011-886-2-708-5061/5308 

FAX 011-886-2-708-5413 

Thousand Oaks Micro Systems 
No. 209 New-Pu South Rd 
Hsin-Chu, Taiwan 
PHONE 035-309152 

FAX 035-309160 

THE NETHERLANDS 
Microtron Holland 
Beneluxweg 37 
4904 SJ OOSTERHOUT 
Holland 
The Netherlands 
PHONE 31/01620-60308 

FAX 31/01620-60633 

UNITED KINGDOM 
2001-METL (an SEI Company) 
Countax House, 
Haseley Trading Estate, 
Stadhampton Rd, Great Haseley, 
Oxfordshire 
OX447PF 
England U.K. 
PHONE 011-44-1844-278781 

FAX 011-44-1844-278746 
EMAIL: info@metl.demon.co.uk 
Website: www.metl.com 





SALES OFFICES 
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