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This task is handled by the Vector VT System. CANoe is the associated test automation
software. The modular design of the VT System allows to build test solutions ranging from
simple test setups to complex test systems:. When performing functional testing the ECU has to
be tested in an environment in which it can see no difference between the real vehicle
environment and the testing environment. This makes it easy to build flexible test systems with
little integration or wiring effort. Qualcomm-based module for the test of the smart charging
communication between electric vehicles and electric vehicle supply equipment. Measurement
of ECU outputs and connection of actuators. The VT System is highly scalable. It can be used to
set up test systems that range widely in complexity and functionality: from small auxiliary test
tools at developer workstations to comprehensive functional testers and HIL test stations in the
test laboratory. Since the modules are universal in design, the test systems can be used for
different test objects and test tasks without much effort. The backplane takes up the lower
quarter of the housing height. In the space above, the plug-in modules of the VT System are
directly accessible from the back. With the second Ethernet connector, several VT System racks
can be connected to bigger test systems. Vector also provides completely assembled test racks
on a project basis. Mounted in a inch desktop case or in a inch rack frame 4 U , up to 12 VT
modules can be installed. It consists of different hardware modules and together with CANoe it
offers a powerful and flexible solution for testing ECU functions and important errors cases.
Measurement data conditioning or signal generation, which cannot be covered with the
standard VT System modules functionality. Do you have technical questions and are you
looking for suitable answers? Our knowledge base provides the most important FAQs for you.
But only those, who know all the options, can make the most of this modular test system's
potential and save time and money. Benefit from our training and advanced training offers in
order to use the VT System even more efficiently in your daily work! VT System. Modular Test
Hardware. Get a Quote. All relevant test components are integrated into a single device:
Measurement hardware with signal conditioning Relays e. Extension Module: VTA. Power
Module: VTA. Application Areas. The modular design of the VT System allows to build test
solutions ranging from simple test setups to complex test systems: Dedicated test systems for
individual ECUs Universal function testers for ECUs and subsystems Flexible test hardware for
the developer's work station. VT System Concept. CANoe executes the automated tests and
simulates the rest of the network nodes. This lets you reconstruct any desired test situations
and error cases. The VT System can also simulate the sensors and actuators. Now Available.
Modular Test Racks. Housing The VT System is highly scalable. Front view: 9. Front view: 19"
desktop case, fully loaded. Front view: 19" system rack, fully loaded. Front view: HIL cabinet,
customized. Backplane The backplane takes up the lower quarter of the housing height.
External connectors of the VTA backplane. Module Overview. Features Technical Data. Product
Descriptions. Documents Knowledge Base. Visit the knowledge base. Don't feel like reading?
Then take a look at the videos. VT System Workshops. Register now. Recommended Pages.
Developing and Testing ECUs and entire networks on highest level. Comfortable design of
automated test sequences for embedded systems. Closed-loop simulation and virtual test
drives with cars and commercial vehicles in a 3D world. Stimulation Modules. Network Interface
Modules. Power Control Modules. Real-time Modules. Smart Charging Modules. Infrastructure
Modules. Electrical Academia. The circuit is capacitive because voltage across the capacitor is
greater than the voltage across the inductor. This means that the impedance, which is the
vector sum of the net reactance and resistance, will have an angle between 0 and 90 degrees.
The impedance, therefore, has an angle somewhere between 0 and 90 degrees. In both cases,
the value of the impedance angle depends on the relative values of the net reactance X and the
resistance R. The angle can be found by the equation. The circuit is inductive in nature because
the voltage across the inductor is greater than that across the capacitor. Therefore, the power
factor is said to be lagging. Impedance Calculation Example 4. Step 1. Make a table and record
all known values. Step 2. Step 3. Step 4. Calculate the voltage drop across the resistor E R ,
across the inductor E L , and the capacitor E C and enter the values in the table. Step 5. Step 6.
Calculate the circuit power factor PF and enter the value in the table. Review Questions. Review
Questions â€” Answers. Want create site? Find Free WordPress Themes and plugins. Did you
find apk for android? You can find new Free Android Games and apps. Learn more about
royalty-free images. And search more of iStock's library of royalty-free vector art that features
Abstract graphics available for quick and easy download. Images Photos Illustrations Vectors
Video. Vector circuit board abstract stock illustration Description Vector circuit board circle
abstraction with chip in centre. New lower prices. This image is for editorial use only? Editorial
use only photos don't have any model or property releases, which means they can't be used for
commercial, promotional, advertorial or endorsement purposes. This type of content is intended

to be used in connection with events that are newsworthy or of general interest for example, in
a blog, textbook, newspaper or magazine article. Included with your subscription. Your
download will be saved to your Dropbox. Edit this illustration. Download not working? Get it
here. To download it locally, get it here. You've already downloaded this file. By clicking
"Confirm download" you agree that you've read and agree to all applicable license agreements
for this download. Includes our standard license. Add an extended license. Credit: bygermina.
Categories: Stock Illustrations Composition. Browse related categories abstract photos abstract
videos abstract illustrations abstract designs abstract drawings abstract backgrounds abstract
icons abstract silhouettes abstract clipart abstract symbols abstract borders abstract patterns.
Frequently asked questions What's a royalty-free license? Royalty-free licenses let you pay
once to use copyrighted images and video clips in personal and commercial projects on an
ongoing basis without requiring additional payments each time you use that content. It's a
win-win, and it's why everything on iStock is only available royalty-free â€” including all
Abstract images and footage. What kinds of royalty-free files are available on iStock? How can
you use royalty-free images and video clips? From social media ads to billboards, PowerPoint
presentations to feature films, you're free to modify, resize and customize every asset on iStock
â€” including all Abstract images and footage â€” to fit your projects. With the exception of
"Editorial use only" photos which can only be used in editorial projects and can't be modified ,
the possibilities are limitless. Learn more about royalty-free images. And search more of
iStock's library of royalty-free vector art that features Abstract graphics available for quick and
easy download. Images Photos Illustrations Vectors Video. Vector circuit circle stock
illustration Description Vector circuit board background with place in the centre. New lower
prices. This image is for editorial use only? Editorial use only photos don't have any model or
property releases, which means they can't be used for commercial, promotional, advertorial or
endorsement purposes. This type of content is intended to be used in connection with events
that are newsworthy or of general interest for example, in a blog, textbook, newspaper or
magazine article. Included with your subscription. Your download will be saved to your
Dropbox. Edit this illustration. Download not working? Get it here. To download it locally, get it
here. You've already downloaded this file. By clicking "Confirm download" you agree that
you've read and agree to all applicable license agreements for this download. Includes our
standard license. Add an extended license. Credit: bygermina. Categories: Stock Illustrations
Composition. Browse related categories abstract photos abstract videos abstract illustrations
abstract designs abstract drawings abstract backgrounds abstract icons abstract silhouettes
abstract clipart abstract symbols abstract borders abstract patterns. Frequently asked
questions What's a royalty-free license? Royalty-free licenses let you pay once to use
copyrighted images and video clips in personal and commercial projects on an ongoing basis
without requiring additional payments each time you use that content. It's a win-win, and it's
why everything on iStock is only available royalty-free â€” including all Abstract images and
footage. What kinds of royalty-free files are available on iStock? How can you use royalty-free
images and video clips? From social media ads to billboards, PowerPoint presentations to
feature films, you're free to modify, resize and customize every asset on iStock â€” including all
Abstract images and footage â€” to fit your projects. With the exception of "Editorial use only"
photos which can only be used in editorial projects and can't be modified , the possibilities are
limitless. Need help? Maybe this link can help you. Using it for web? Copy this link in your
website:. How to attribute for other media? You can go Premium easily and use more than 4,,
icons without attribution. Get information here. You can only save 3 new edited icons per
collection as a free user. Upgrade to save unlimited icons. Your collection is locked, you can
upgrade your account to get an unlimited collection. This feature is only available for registered
users. Login or register. Gain access to over 4,, Premium icons. Download whatever, cancel
whenever. More info. How to attribute? Any more questions? Read the FAQs. It does not
constitute any contractual obligations. For more information, please read our Terms of Use
before using the content. Creating quality icons takes a lot of time and effort. We only ask you
to add a small attribution link. Choose the medium in which you are going to use the resource.
Select your favorite social network and share our icons with your contacts or friends, if you do
not have these social networks copy the link and paste it in the one you use. If you have any
other questions, please check the FAQ section. If that's not possible, place it at the footer of
your website, blog or newsletter, or in the credits section. Insert the attribution line close to
where you're using the resource. If it's not possible, place it in the credits section. For example:
'image: Flaticon. This cover has been designed using resources from Flaticon. Paste this link in
the appropiate area of the video description. Copy Copied! Are you sure you want to delete this
collection? Yes, delete it No, go back. We are sorry you canceled your Premium subscription
You can still enjoy Flaticon Collections with the following limits: You can choose only 3

collections to keep You can only add up to icons per collection You cannot add Premium icons
to your collection. The advantages of your collections changed You can choose only 3
collections to keep You can only add up to icons per collection You cannot add Premium icons
to your collection. Apply Discount. Select up to 3 collections to continue: You have 8
collections but can only unlock 3 of them. Stay Premium Save and continue. Please, indicate
what problem has been found. The download is not working. The format of some files is
incorrect. The download is taking too long. CSS background Icons made by Freepik from Copy
this link in your website: Icons made by Freepik from flaticon. Don't you want to attribute the
author? Colors Display Shapes. Select a color from the icon Choose a new color. Move left.
Move right. Move up. Move down. Flip Flip horizontal. Flip vertical. Select a shape None.
Rounded square. You have reached the icons limit per collection icons. Pinterest Facebook
Twitter. What is this? Create your own limits Gain access to over 4,, Premium icons Download
whatever, cancel whenever Go premium. Previous page Next page. Premium users only Create
unlimited collections and add all the Premium icons you need. Free download You must
attribute the author Using it for web? Copy this link in your website: Copy Copied! Did you find
what you were looking for? No thanks. Thank you so much for helping us! The benefits of
Premium. License summary Our license allows you to use the content: For commercial and
personal projects On digital or printed media For an unlimited number of times and perpetually
Anywhere in the world To make modifications and derived works. Social media platforms
Pinterest, Facebook, Twitter, etc Select your favorite social network and share our icons with
your contacts or friends, if you do not have these social networks copy the link and paste it in
the one you use Pinterest Facebook Twitter Copy Copied! For example: websites, social media,
blogs, ebooks, newsletters, etc. For example: books, clothing, flyers, posters, invitations,
publicity, etc. Online video platforms Youtube, Vimeo, etc. Electrical Academia. Recall that
current and voltage are in phase for purely resistive AC circuits , while current leads voltage by
90 degrees in purely capacitive circuits. Therefore, when resistance and capacitance are
combined, the overall difference in angle between circuit voltage and current is an angular
difference between 0 and 90 degrees. Figure 1 shows a resistor and pure or ideal capacitor
connected in series with an AC voltage source. The current flow in the circuit causes voltage
drops to be produced across the capacitor and the resistor. These voltages are proportional to
the current in the circuit and the individual resistance and capacitor values. The formulas are
basically the same with capacitance values substituted for inductance values. Once the
impedance is known, the current and voltage drops can be determined as outlined in example 2.
True power watts is found in the resistive part of the circuit. Capacitive reactive power VARs is
found in the capacitive part of the circuit. The total or apparent power VA will contain both a
true power component and a reactive power component. Recall the power factor of any AC
circuit is equal to the ratio of the true power to apparent power:. Step 1. Make a table and record
all known values. Step 2. Step 3. Step 4. Step 5. Step 6. Step 7. It is impossible to have a pure
AC capacitance because all capacitors will have a certain amount of internal resistance across
their plates, giving rise to a leakage current. When the capacitor resistance is to be taken into
consideration, then we need to represent the total impedance of the capacitor as a resistance in
series with a capacitance. Review Questions. Show all steps required to arrive at the answer.
Determine the following unknown quantities:. Why is it impossible to have pure AC
capacitance? Review Questions â€” Answers. Every inductor has a certain amount of
resistance associated the wires used in the coil turns. Want create site? Find Free WordPress
Themes and plugins. Did you find apk for android? You can find new Free Android Games and
apps. A circuit for transposing a matrix comprising reversal circuitry configured, for each of one
or more diagonals of the matrix, to receive elements of the matrix in a first vector and generate
a second vector that includes the elements of the matrix in an order that is a reverse of an order
of the elements of the matrix in the first vector, and rotation circuitry configured, for each of the
one or more diagonals of the matrix, to determine a number of positions by which to rotate the
elements of the matrix in the second vector, receive the second vector of elements of the
matrix, and generate a third vector that includes the elements of the matrix in the second vector
in an order that is a rotation of the elements of the matrix in the second vector by the
determined number of positions. This application is a continuation of U. Provisional Application
No. A matrix transpose is a computation by which a matrix is reflected over its main diagonal,
which runs from the top left 0,0 position to the bottom right n,n position, where n is the smaller
of the matrix's dimensions. The effect is that rows of an input matrix are output as the columns
of a transposed matrix. In general, this specification describes a special-purpose hardware
circuit that computes matrix transposes. In general, one innovative aspect of the subject matter
described in this specification can be embodied in a circuit for transposing a matrix, the circuit
comprising reversal circuitry configured to receive, for each of one or more diagonals of the

matrix, elements of the diagonal of the matrix in a first vector, and generate, for each of the one
or more diagonals of the matrix, a second vector that includes the elements of the diagonal of
the matrix in an order that is a reverse of an order of the elements of the diagonal of the matrix
in the first vector. The circuit comprises rotation circuitry configured to determine, for each of
the one or more diagonals of the matrix, a number of positions by which to rotate the elements
of the diagonal of the matrix in the second vector, receive, for each of the one or more
diagonals of the matrix, the second vector of elements of the diagonal of the matrix, and
generate, for each of the one or more diagonals of the matrix, a third vector that includes the
elements of the diagonal of the matrix in the second vector in an order that is a rotation of the
elements of the diagonal of the matrix in the second vector by the determined number of
positions. Implementations can include one or more of the following features. Implementations
may each optionally include one or more of the following features. The circuit comprises a
staggered memory write circuit configured to write, for each of the one or more diagonals of the
matrix, the elements of the diagonal of the matrix in the third vector to memory as a diagonal of
a transpose output matrix; the matrix comprises two or more matrices stored in memory as a
single matrix; the rotation circuitry is configured to perform right rotation of the elements of the
diagonal of the matrix in the second vector by the determined number of positions to generate
the third vector; the matrix is stored at a static random-access memory accessible by the
circuit; for each of the one or more diagonals of the matrix, the elements of the diagonal of the
matrix in the third vector are stored in a static random-access memory as a diagonal of a
transpose output matrix. The circuit comprises second rotation circuitry configured to
determine, for each of one or more diagonals of a second matrix, a number of positions by
which to rotate elements of the diagonal of the second matrix, receive, for each of the one or
more diagonals of the second matrix, a fourth vector that includes elements of the diagonal of
the second matrix, and generate, for each of the one or more diagonals of the second matrix, a
fifth vector that includes the elements of the diagonal of the second matrix in the fourth vector
in an order that is a rotation of the elements of the diagonal of the second matrix in the fourth
vector by the determined number of positions; the circuit comprises second counting circuitry
configured to output, to the second rotation circuitry and for each of the one or more diagonals
of the second matrix, a number of positions by which to rotate the elements of the diagonal of
the second matrix in the fourth vector. Another innovative aspect of the subject matter
described in this specification can be embodied in a circuit for transposing an input vector, the
circuit comprising reversal circuitry configured to receive, for each of one or more elements of
the input vector, a first vector that includes the element of the input vector, and generate, for
each of the one or more elements of the input vector, a second vector that includes the
elements of the first vector in an order that is a reverse of the order of the elements in the first
vector. The circuit comprises rotation circuitry configured to determine, for each of the one or
more elements of the input vector, a number of positions by which to rotate the elements in the
second vector, receive, for each of the one or more elements of the input vector, the second
vector of elements, and generate, for each of the one or more elements of the input vector, a
third vector that includes the elements of the second vector in an order that is a rotation of the
order of the elements in the second vector by the determined number of positions. Particular
embodiments of the subject matter described in this application can be implemented so as to
realize one or more of the following advantages. A transpose output matrix corresponding to a
transpose of an input matrix can be generated in hardware by a special-purpose hardware
circuit. By generating the appropriate output using the special-purpose hardware circuit, a
matrix transpose computation can be performed without passing data back to a host computer,
i. As a result, processing delays resulting from performing the transpose computation off-chip
or in software, where the computation can be an expensive one requiring a significant number
of general processor e. Using a hardware circuit specially designed to perform matrix transpose
computations also allows for more efficient processing compared to a system that performs
matrix transpose computations in a general matrix processing hardware circuit, e. Implementing
matrix transpose computations on a dedicated hardware circuit permits a design that efficiently
handles matrix transpose computations without concern for other matrix operation capabilities
or efficiencies, and reserves other matrix processing hardware circuits for performing those
other matrix operations, thereby increasing the efficiency of matrix computations in hardware
generally. The details of one or more embodiments of the subject matter of this specification are
set forth in the accompanying drawings and the description below. Other features, aspects, and
advantages of the subject matter will become apparent from the description, the drawings, and
the claims. Like reference numbers and designations in the various drawings indicate like
elements. A matrix transpose computation that produces an output matrix in which the rows of
an input matrix are rewritten as the columns of the output matrix, i. Practical applications for

these and other matrix transpose computations are many and varied. For example, a matrix
transpose may be computed when training a neural network. In such an application, to
backpropagate gradients when training a neural network, a transpose of a weight matrix used in
implementing a layer of the neural network may be computed. In other instances, matrix
transposes may be performed on an inference computed by a neural network, or may be
performed on matrix or vector output of a particular layer of a neural network. The matrix
transpose computation is used frequently in applications of linear algebra. Dot products may
also be used in computing linear functions on vectors, where a linear function taking a vector A
as an argument can be performed by computing dot products between the vector A and a
collection of vectors representing the linear function. Matrix transpose computations may also
be performed in image processing applications, such as to perform image flip or rotate
operations. A digital image represented as a matrix may be manipulated using transpose
computations to generate rotations or mirror-images of the digital image. In signal processing
and other fields, fast Fourier transform FFT algorithms are implemented using matrix
transposes, for instance, when performing multi-dimension parallel FFT algorithms. Social
network or other network analysis may also utilize matrix transpose computations to determine
the sources of relationships between nodes in the network, or to determine patterns of
relationships between nodes in the network. Statistical programming, geographic information
systems, and other applications also frequently utilize matrix transpose computations. This
specification describes special-purpose hardware circuitry that processes an input matrix or
vector to generate a transpose output matrix, i. The matrix-vector processing system is an
example of a system implemented as one or more computers in one or more locations in which
the systems, components, and techniques described below can be implemented. The
matrix-vector processing system is a system that performs matrix or vector computations using
a special-purpose hardware circuit The special-purpose hardware circuit is an integrated circuit
for performing matrix or vector computations that includes a transpose unit configured to
compute matrix transposes in hardware. An example special-purpose hardware circuit is
described in more detail with reference to FIG. The matrix-vector processing system receives
requests to perform matrix or vector computations on the special-purpose hardware circuit ,
controls the special-purpose hardware circuit to perform the matrix or vector computations, and
outputs results of the matrix or vector computations generated by the special-purpose
hardware circuit For example, the matrix-vector processing system may receive a request to
compute a transpose of an input matrix, implement the matrix transpose computation on the
special-purpose hardware circuit , and output a resulting transpose matrix in response to the
request. The special-purpose hardware circuit may be capable of performing additional
computations in addition to matrix transpose. To implement matrix or vector computations on
the special-purpose hardware circuit , the matrix-vector processing system includes a
matrix-vector processing engine The matrix-vector processing engine may be implemented as
one or more computer programs on one or more computers in one or more physical locations.
The matrix-vector processing engine can generate instructions, provide control signals, or
direct data to control the special-purpose hardware circuit to perform matrix or vector
computations in response to a request. For example, the matrix-vector processing system may
receive a request to perform a matrix or vector function, and the matrix-vector processing
engine can determine specific instructions or control signals for computing the function, or can
determine how to direct data, e. Once the matrix-vector processing engine determines how to
implement computations corresponding to a matrix or vector computation request, the
matrix-vector processing engine controls the special-purpose hardware circuit to perform the
computations. For example, the matrix-vector processing engine may direct data for performing
the matrix or vector computations, such as input matrices or vectors, to the special-purpose
hardware circuit The matrix-vector processing engine may also transmit instructions or control
signals to the special-purpose hardware circuit to control the special-purpose hardware circuit
to perform the appropriate computations on the data received by it from the matrix-vector
processing engine For example, the matrix-vector processing system can receive a request to
compute a matrix or vector function. The requested function may be relatively simple, e. The
request may also identify or include one or more matrices or vectors for computing the
function, i. The matrix-vector processing engine can receive the request and can generate
control signals or instructions to compute the function for the input matrices or vectors. The
matrix-vector processing engine may furthermore direct the input matrices or vectors to the
special-purpose hardware circuit For example, to compute a matrix transpose, the matrix-vector
processing engine may provide an input matrix or vector, or matrix or vector generated as an
output of a preceding computation, on which to perform the transpose to the special-purpose
hardware circuit , such that the input matrix or vector is provided to the transpose unit The

matrix-vector processing engine may also provide to the special-purpose hardware circuit a
control signal for initiating the transpose computation on the transpose unit The transpose unit
may receive the input matrix or vector and the control signal for initiating the transpose
computation. The transpose unit can perform the transpose computation in response to
receiving the control signal, and can output a matrix or vector that is the transpose of the
received matrix or vector. The transpose matrix output by the transpose unit may be used in
other computations by the special-purpose hardware circuit for computing the requested
function. The special-purpose hardware circuit may provide an output of the requested function,
which the matrix-vector processing system can return in response to the request. In some
implementations, the circuit may include additional components, not shown, for performing
other matrix or vector computations. Additional components for performing other matrix or
vector computations may also utilize one or more of the components shown in FIG. The circuit
includes a host interface The host interface can receive control signals, instructions, or
arguments for a transpose computation. The arguments can include, for example, a matrix or
vector on which to perform a transpose computation. Instructions received by the host interface
can include instructions indicating where to store the received arguments so that the circuit
may compute the matrix transpose. A control signal received by the host interface may be a
signal for initiating the transpose computation. In some implementations, the host interface can
provide instructions to the sequencer , which converts the instructions into low-level control
signals that control the circuit to perform the transpose computation. For example, the control
signals generated by the sequencer may regulate dataflow in the circuit , e. The sequencer may
receive an instruction to initiate a transpose computation on the circuit , and may generate a
control signal for controlling a transpose unit to initiate a transpose computation. The
sequencer can send the control signals to memory and the transpose unit In some
implementations, the sequencer also sends control signals to a direct memory access engine In
some implementations, the sequencer is a processor that generates control signals. The
sequencer can use timing of the control signals to, at appropriate times, send the control
signals to the appropriate components of the circuit In some instances, the sequencer may
receive control signals from the host interface that are passed in externally from the circuit , e.
In such instances, the sequencer may send the received control signals to the components of
the circuit at appropriate times. Moreover, where the circuit is provided control signals, the
sequencer may be an optional component of the circuit , i. The host interface can send an
argument, e. The direct memory access engine can store the argument at the memory The
memory may be a memory buffer, e. The memory may be located on or off of the circuit It can be
used to store an argument input to the circuit , such as a matrix or vector. The memory may
also store outputs of the transpose unit , i. The direct memory access engine may, in some
implementations, read from the memory For example, the direct memory access engine may
read from the memory to return, from the circuit , a result of performing a matrix transpose. The
memory can send an argument to the transpose unit for transposing. For example, after the
direct memory access engine stores an input matrix or vector in the memory , the input matrix
or vector may be provided or made accessible to the transpose unit , so that the transpose unit
may compute a transpose of the input matrix or vector. The transpose unit is a circuit for
computing matrix or vector transposes. In some implementations, the transpose unit is
designed such that the transpose unit may be triggered to compute a matrix transpose based
on receiving an argument and a control signal for initiating the transpose computation. That is,
the transpose unit may be configured to require only a single control signal to perform an entire
transpose process on an argument and to generate a transpose of the argument, i. In such an
implementation, once a transpose computation is initiated, the transpose unit may perform an
entire transpose computation in a fixed manner, i. The transpose unit stores outputs, i.
Generally, to compute a matrix or vector transpose, the transpose unit performs a staggered
memory read of an argument that is stored in the memory When the argument is a matrix, the
staggered memory read enables the transpose unit to obtain, for each diagonal of the matrix, a
vector of elements corresponding to the diagonal of the matrix in a register. The transpose unit
reverses the order of the elements of the diagonal of the matrix stored in the register to
generate and store a second vector of the elements of the diagonal of the matrix, e. The
elements of the second vector are shifted by a determined number of positions to obtain a third
vector including the elements of the diagonal of the matrix, which is then stored, e. A staggered
memory write is performed to place the elements in the third vector, e. The process is repeated
for each diagonal of the matrix to obtain a transpose output matrix that is stored in memory as
the transpose of the matrix. As discussed above, these same operations are performed when
the argument is a vector. Thus, when the argument is a vector, the staggered memory read
enables the transpose unit to obtain a single element of the vector in a register for each

iteration of the process. The element in the register for each iteration is manipulated according
to the above process to obtain a transpose of the vector. Where the transpose computation is
performed on a vector, the transpose output vector will also be a vector, however, an input
column vector will have been converted to a row vector, and a row vector to a column vector. In
the illustrated example, a staggered memory reader accesses an input matrix or vector, and
outputs elements corresponding to a diagonal of the input matrix. The staggered memory
reader can process each diagonal of the input matrix starting with the 0,0 diagonal of the input
matrix. Each diagonal of the input matrix is a diagonal line of elements extending from the
lower-left to top-right of the input matrix, i. Operation of the staggered memory reader is
discussed in further detail with respect to FIG. The elements of the diagonal of the input matrix
output by the staggered memory reader are received by value loaders , where each value loader
corresponds to a different column of the data, i. In the example transpose unit shown in FIG.
The value loaders transmit the received elements to an input register , where the input register
stores the elements as a first vector. Thus, an element received by value loader [0] may be
stored in a 0,0 element of the input register , an element received by value loader [1] may be
stored in a 0,1 element of the input register , and so forth. In some implementations, if the
matrix input to the transpose unit is smaller than the maximum input matrix size for the
transpose unit , the value loaders may not send the values that do not correspond to elements
of the input matrix to the input register A reverser receives elements stored in the input register
and reverses the order of the elements to generate a second vector of elements. In some
implementations, the reverser receives the first vector of elements stored at the input register ,
and reverses the order of the elements of the first vector to generate a second vector. For
example, the elements of the input register may be sent to the reverser , and the reverser may
write the elements to another register in a reverse order from which they were stored in the
input register For the transpose unit illustrated, reversing the order of the elements may
comprise storing an element in the [0] position of the input register in a [3] position of the
register of the reverser , storing an element in the [1] position of the input register in a [2]
position of the register of the reverser , storing an element in the [2] position of the input
register in a [1] position of the register of the reverser , and storing an element in the [3]
position of the input register in a [0] position of the register of the reverser In some
implementations, the reverser may reverse the order of the elements by having write lines
connecting the respective positions of the input register and the register of the reverser as
specified above, such that the order of elements in the input register will be written into the
proper positions of the register of the reverser Because the elements received from the input
register correspond to a diagonal of the input matrix, reversing the ordering of the elements of
the diagonal of the input matrix effectively results in a reflection of those elements across the
main diagonal of the input matrix. A rotator receives the elements stored in the register of the
reverser and rotates the ordering of the elements to generate a third vector of elements. In some
implementations, the rotator receives the second vector of elements stored at the register of the
reverser , and right-rotates, i. For example, the elements stored at the register of the reverser
may be sent to the rotator , and the rotator may write the elements to another register in an
order reflecting the rotation of the elements. To accomplish rotation, the rotator may feature a
barrel shift circuit that is capable of bit-wise shifting the elements in the register of the reverser
by a specified number of bits using combinatorial logic, i. The number of positions by which the
elements received by the rotator are rotated is determined based on a counter that is in
communication with the rotator The counter is set in response to an initiate signal For example,
the initiate signal may be a single control signal that initiates operation of the transpose unit ,
including setting the counter In some implementations, the initiate signal is a control signal
provided by the sequencer of FIG. For the example architecture of FIG. The counter is
configured to decrement each time the rotator receives a different vector of elements of the
input matrix, that is, to decrement for each diagonal of elements of the input matrix processed
by the rotator Alternatively, the rotator may be configured to determine when the counter
specifies a rotation by 0 positions on a set of elements, and in response may pass the values
through the rotator without performing a rotation operation. Thus, for the transpose unit of FIG.
In effect, this rotation shifts the position of the elements in the second vector received from the
reverser , which represent a reflection of elements of a diagonal of the input matrix across a
main diagonal, into the appropriate positions to allow the elements to be written as elements of
a transpose output matrix. While described above as performing right-rotation, in some
implementations the rotator performs left-rotation. The elements stored at the register of the
rotator may be accessed by value outputs , which then provide the elements to the staggered
memory writer for writing into memory, e. For instance, after writing rotated elements into the
register of the rotator as a third vector, each of the value outputs may access a corresponding

element of the register of the rotator For example, the value output [0] may access an element in
the [0] position of the register of the rotator , the value output [1] may access an element in the
[1] position of the register of the rotator , and so forth. The staggered memory writer receives
the elements from the value outputs and appropriately writes the elements into memory such
that the memory stores an output matrix that is a transpose of the input matrix. For example,
using similar techniques as those described subsequently for the staggered memory reader ,
the staggered memory writer can store the elements in the memory such that the transpose
output matrix is properly formatted. The transpose output matrix stored in the memory can be
returned as the result of a function computed by the special-purpose hardware circuit that
includes the transpose unit, or can be further processed within the special-purpose hardware
circuit to generate a result that may be returned by the matrix-vector processing system in
response to a request. In some implementations, the number of elements that can be received
by the input register , reverser , and rotator may be the same, i. In other implementations, one or
more of the input register , reverser , or rotator may be capable of receiving a different number
of elements and of storing those elements as a vector, e. In some implementations, the value
loaders or value outputs may be optional components of the transpose unit architecture , for
example, where the staggered memory reader can write data directly to the input register or
where the rotator can send data directly to the staggered memory writer In some
implementations, the transpose unit may compute a transpose of an input matrix that is larger
than the maximum dimensioned matrix that the transpose unit can transpose. Because
transpose is a recursive computation, the transpose of a larger matrix may be obtained by
dividing the matrix into a set of smaller matrices, transposing the smaller matrices individually,
and tiling the smaller transpose matrices to generate the transpose of the larger matrix. In some
implementations, computing the transpose of an input matrix that is larger than the maximum
dimensioned matrix that the transpose unit can transpose requires processing of the input
matrix by components external to the transpose unit For example, the matrix-vector processing
engine of FIG. The matrix-vector processing engine may receive the transposes of the
submatrices and tile the transposes of the submatrices to obtain the transpose of the input
matrix. For example, control signals received by the special-purpose hardware circuit may
specify specific memory locations, e. The staggered memory reader accesses elements of
diagonals of an input matrix, and provides those elements to other components of a transpose
unit, e. The staggered memory reader can access a memory , such as the memory , where an
input matrix or vector has been stored. For example, as a part of processing a request to
compute a matrix transpose or a function that requires a matrix transpose, the input matrix or
vector may be stored at the memory and may be accessed by the staggered memory reader to
compute a transpose of the input matrix. The staggered memory reader includes multiplexors
Mux In some implementations, the number of multiplexors included in the staggered memory
reader is equivalent to the number of elements that can be received by the reverser of FIG. In
some implementations, this number of multiplexors is also equivalent to the number of
elements that can be received by the rotator , i. In those instances, the number of multiplexors
is generally equivalent to a maximum dimension matrix that the transpose unit can process.
Thus, the example staggered memory reader shown in FIG. In other examples, the staggered
memory reader may have a greater number of multiplexors , i. Each of the multiplexors may be
an N-to-1 multiplexor, where N is equivalent to a number of elements that can be received by the
rotator of FIG. For example, the multiplexors are 4-to-1 multiplexors as shown in FIG. Where an
input matrix is of the maximum size that can be processed by the transpose unit, the respective
inputs of the multiplexors will each correspond to a row of the input matrix, i. Additionally, each
of the multiplexors corresponds to a column of the input matrix, up to the multiplexor
corresponding to the largest dimension of input matrix that the transpose unit can process.
That is, where an input matrix is of the maximum size that can be processed by the transpose
unit, multiplexor [0] will correspond to the 0 th row of the input matrix, multiplexor [1] will
correspond to the 1 st row of the input matrix, etc. Thus, the multiplexors enable access to each
element of the input matrix up to the largest dimension matrix that can be processed by the
transpose unit. For example, a 0 th input of multiplexor [2] provides access to a 0,2 element of
an input matrix, a 3 rd input of multiplexor [3] provides access to a 3,3 element of an input
matrix, etc. To enable a staggered memory read, the staggered memory reader includes an
incrementor that provides a control signal to each of the multiplexors The incrementor
increments a control signal that is propagated to each of the multiplexors in a staggered
fashion. In a next iteration, the value of 0 is incremented to 1, and is provided as a select signal
for multiplexor [0]. The control signal with a value of 0 is propagated to multiplexor [1]. The
control signal continues to propagate in this manner until the select signal at multiplexor [3] has
a value of 3, i. The pattern of select signals provided to each multiplexor therefore effectively

specifies the order that diagonals of an input matrix are read for processing by the transpose
unit, and is given in table At cycle 2, elements 2,0 , 1,1 , and 0,2 of a third diagonal of the input
matrix are provided to the value loaders The value loaders can receive the elements output by
the multiplexors and provide those elements to the input register of FIG. As shown in table , for
many cycles one or more of the value loaders may not receive an element corresponding to an
element of the input matrix. For these unused value loaders , the data received by them from the
corresponding multiplexors or output by them to the input register can be ignored. Additionally
or alternatively, the value loaders may be configured to forgo outputting data to the input
register when their inputs do not correspond to elements of an input matrix. In some
implementations, two control signals may be used to enable the transpose unit to compute
multiple transposes simultaneously. To handle these errors, each of the multiplexors may
include a load enable input. In some implementations, a staggered memory writer, such as the
staggered memory writer of FIG. For example, a staggered memory writer may comprise N
multiplexors, where N is the number of elements capable of being received by the rotator , i.
Each multiplexor may be a 1-to-N multiplexor and may receive an element from a value output,
e. A control signal similar to that discussed above with respect to the staggered memory reader
is provided as a select signal to each multiplexor of the staggered memory writer. The control
signal for controlling the staggered memory writer may be provided by an incrementor similar
to the incrementor of the staggered memory reader , and staggered to provide a select signal to
multiplexors of the staggered memory writer similarly to the staggered memory reader The
multiplexors therefore write to a memory, e. That is, at cycle 0, the staggered memory writer
stores an element in memory corresponding to a 0,0 position of the transpose output matrix, at
cycle 1 stores elements in memory corresponding to 1,0 and 0,1 positions of the transpose
output matrix, etc. Generally, the process is performed by a system of one or more computers
that includes a special-purpose hardware circuit, for example, the special-purpose hardware
circuit of FIG. The system receives elements of a diagonal of a matrix in a first vector For
example, reversal circuitry of a transpose unit, e. The elements of the diagonal of the input
matrix can be received by the reversal circuitry from, e. The elements of the diagonal may have
been obtained from an input matrix stored in memory, e. The reversal circuitry can receive the
elements of the diagonal in a register of the reversal circuitry. The system generates a second
vector that includes the elements of the diagonal of the matrix in an order that is a reverse of an
order of the elements of the diagonal of the matrix in the first vector The reversal circuitry of the
transpose unit can store the elements of the diagonal of the matrix in the first vector in a
register in an order that is a reverse of the order of those elements in the first vector. For
example, the reverser of FIG. The system determines a number of positions by which to rotate
the elements of the diagonal of the matrix in the second vector For example, rotation circuitry of
the transpose unit, e. In some implementations, the rotation circuitry may determine the number
of positions by which to rotate the elements in the second matrix based on a counter that
controls or is accessible by the rotation circuitry, e. The counter may be initialized in response
to an initiate signal, such as a control signal triggering the special-purpose hardware circuit to
perform operations to compute a transpose. The counter may decrement for each cycle in
which the rotation circuitry receives a second vector of elements of a diagonal of the input
matrix. After the number of positions by which the rotation circuitry rotates a second vector of
elements is zero, i. In this manner, the rotation circuitry can determine a number of positions by
which to rotate the elements in a second vector using a counter that requires only a single
initiate control signal to output a correct number of positions by which to rotate the elements in
the second vector for each of the cycles required to perform a full transpose computation. The
system receives the second vector of elements of the diagonal of the matrix For example, the
rotation circuitry of the system can receive the second vector of elements generated by the
reversal circuitry. In some implementations, the rotation circuitry, e. In other implementations,
the rotation circuitry may access the second vector stored at a register of the reversal circuitry
without storing the second vector of elements of the matrix at a register of the rotation circuitry.
The system generates a third vector that includes the elements of the diagonal of the matrix in
the second vector in an order that is a rotation of the elements of the diagonal of the matrix in
the second vector by the determined number of positions For example, rotation circuitry of the
special-purpose hardware circuit, e. In some implementations, the rotation circuitry may
perform a right-rotation of the elements of the second vector in generating the third vector. For
example, right-rotation is performed to rotate the elements of the second vector by the number
of positions determined as described above with reference to step , i. The rotation circuitry can
store the right-rotated elements in the register of the rotation circuitry. After generating the third
vector of elements of the diagonal of the matrix, the elements of the third vector may be stored
at a memory, e. The elements of the third vector may be stored at the memory using a staggered

memory writer, e. The process may be repeated for each of the diagonals of an input matrix. In
some implementations, the example of FIGS. Specifically, FIGS. The ability to perform
sequential transpose operations with an overlap increases the efficiency of the matrix-vector
processing system in performing matrix transpose computations. In each of the cycles of the
example shown at FIGS. A reversal circuit, e. The rotation circuit rotates the values in the
register of the rotation circuit by a determined number of positions, e. A result of performing the
rotation is placed in a register of a staggered memory write circuit , e. Staggered memory
writing of the values in the register of the staggered memory write circuit is performed to store
the values in the appropriate locations of a memory , e. Briefly, at cycle a shown at FIG. At cycle
b , values of a second diagonal of the first input matrix are received and manipulated to store
the values in the appropriate locations of the memory A similar process is repeated for cycles c
and d to store the values of the third and fourth diagonals of the first input matrix at the memory
, such that the first input matrix is properly transposed, i. At cycle e shown at FIG. Thus, at cycle
e , the second matrix transpose computation is begun without a requirement for additional
computing power by the transpose unit. Cycles f and g show the completion of the computation
of the transpose of the first input matrix, which at cycle g is completely stored in the memory
and is a proper transpose of the first input matrix. These same cycles also accomplish the
processing of the second and third diagonals of the second input matrix. Cycle h , shown at
FIG. Thus, the example of FIGS. While shown in FIGS. In those instances, the transpose unit
would still properly compute transposes of the input matrices, with the data output by the
transpose unit during the gap between the input matrices being data that can be ignored or
discarded. Embodiments of the subject matter and the functional operations described in this
specification can be implemented in digital electronic circuitry, in tangibly-embodied computer
software or firmware, in computer hardware, including the structures disclosed in this
specification and their structural equivalents, or in combinations of one or more of them.
Embodiments of the subject matter described in this specification can be implemented as one
or more computer programs, i. Alternatively or in addition, the program instructions can be
encoded on an artificially generated propagated signal, e. The computer storage medium can be
a machine-readable storage device, a machine-readable storage substrate, a random or serial
access memory device, or a combination of one or more of them. The apparatus can include
special purpose logic circuitry, e. The apparatus can also include, in addition to hardware, code
that creates an execution environment for the computer program in question, e. A computer
program which may also be referred to or described as a program, software, a software
application, a module, a software module, a script, or code can be written in any form of
programming language, including compiled or interpreted languages, or declarative or
procedural languages, and it can be deployed in any form, including as a standalone program or
as a module, component, subroutine, or other unit suitable for use in a computing environment.
A computer program may, but need not, correspond to a file in a file system. A program can be
stored in a portion of a file that holds other programs or data, e. A computer program can be
deployed to be executed on one computer or on multiple computers that are located at one site
or distributed across multiple sites and interconnected by a communication network. The
processes and logic flows described in this specification can be performed by one or more
programmable computers executing one or more computer programs to perform functions by
operating on input data and generating output. The processes and logic flows can also be
performed by, and apparatus can also be implemented as, special purpose logic circuitry, e.
Computers suitable for the execution of a computer program include, by way of example, can be
based on general or special purpose microprocessors or both, or any other kind of central
processing unit. Generally, a central processing unit will receive instructions and data from a
read only memory or a random access memory or both. The essential elements of a computer
are a central processing unit for performing or executing instructions and one or more memory
devices for storing instructions and data. Generally, a computer will also include, or be
operatively coupled to receive data from or transfer data to, or both, one or more mass storage
devices for storing data, e. However, a computer need not have such devices. Moreover, a
computer can be embedded in another device, e. Computer readable media suitable for storing
computer program instructions and data include all forms of nonvolatile memory, media and
memory devices, including by way of example semiconductor memory devices, e. The
processor and the memory can be supplemented by, or incorporated in, special purpose logic
circuitry. To send for interaction with a user, embodiments of the subject matter described in
this specification can be implemented on a computer having a display device, e. Other kinds of
devices can be used to send for interaction with a user as well; for example, feedback provided
to the user can be any form of sensory feedback, e. In addition, a computer can interact with a
user by sending documents to and receiving documents from a device that is used by the user;

for example, by sending web pages to a web browser on a user's client device in response to
requests received from the web browser. Embodiments of the subject matter described in this
specification can be implemented in a computing system that includes a back end component,
e. The components of the system can be interconnected by any form or medium of digital data
communication, e. The computing system can include clients and servers. A client and server
are generally remote from each other and typically interact through a communication network.
The relationship of client and server arises by virtue of computer programs running on the
respective computers and having a client-server relationship to each other. While this
specification contains many specific implementation details, these should not be construed as
limitations on the scope of any invention or of what may be claimed, but rather as descriptions
of features that may be specific to particular embodiments of particular inventions. Certain
features that are described in this specification in the context of separate embodiments can
also be implemented in combination in a single embodiment. Conversely, various features that
are described in the context of a single embodiment can also be implemented in multiple
embodiments separately or in any suitable subcombination. Moreover, although features may
be described above as acting in certain combinations and even initially claimed as such, one or
more features from a claimed combination can in some cases be excised from the combination,
and the claimed combination may be directed to a subcombination or variation of a
subcombination. Similarly, while operations are depicted in the drawings in a particular order,
this should not be understood as requiring that such operations be performed in the particular
order shown or in sequential order, or that all illustrated operations be performed, to achieve
desirable results. In certain circumstances, multitasking and parallel processing may be
advantageous. Moreover, the separation of various system modules and components in the
embodiments described above should not be understood as requiring such separation in all
embodiments, and it should be understood that the described program components and
systems can generally be integrated together in a single software product or packaged into
multiple software products. Particular embodiments of the subject matter have been described.
Other embodiments are within the scope of the following claims. For example, the actions
recited in the claims can be performed in a different order and still achieve desirable results. As
one example, the processes depicted in the accompanying figures do not necessarily require
the particular order shown, or sequential order, to achieve desirable results. In certain
implementations, multitasking and parallel processing may be advantageous. The method of
claim 1, wherein the at least one multiplexer comprises a number of multiplexers, the number
being equal to a width of the second circuit. The method of claim 1, wherein the matrix is stored
in a static random-access memory accessible by the first circuit. The method of claim 1,
wherein the rotation is in a direction indicated by a signal received by the third circuit. The
method of claim 1, wherein the rotation comprises bit-wise shifting of the elements of the
diagonal. The method of claim 1, wherein the elements in the third vector form a diagonal of a
transpose of the matrix. A non-transitory computer program product storing instructions that,
when executed by at least one programmable processor within a circuit, cause the at least one
programmable processor to perform operations comprising:. The non-transitory computer
program product of claim 11, wherein the operations further comprise:. The non-transitory
computer program product of claim 11, wherein the elements in the third vector form a diagonal
of a transpose of the matrix. The circuit of claim 17, wherein the matrix is stored in a static
random-access memory accessible by the first circuit. The circuit of claim 17, wherein the
elements in the third vector form a diagonal of a transpose of the matrix. Sep 23, - Google.
Latest Google Patents:. Reducing surface loss and stray coupling in quantum devices using
dielectric thinning Wafer level fan-out application specific integrated circuit bridge memory
stack Smartphone-based radar system for facilitating awareness of user presence and
orientation Content delivery acceleration system End-to-end streaming keyword spotting. A
method comprising: generating, by at least one multiplexer of a first circuit, elements of a
diagonal of a matrix that are positioned in a first vector; inserting, by a second circuit
connected to the first circuit, the elements of the diagonal in a second vector in an order that is
a reverse of the order of the elements in the first vector; and generating, by a third circuit
connected to the second circuit, a third vector by placing the elements of the second vector in
the third vector in an order that is a rotation of the elements of the diagonal by a predetermined
number of positions. The method of claim 1, further comprising: counting, by at least one
counter of a fourth circuit connected to the third circuit, the predetermined number of positions.
The method of claim 2, further comprising: adjusting, by the fourth circuit, the predetermined
number, the adjustment of the predetermined number comprising: decrementing the
predetermined number in response to the predetermined number being positive; and resetting
the predetermined number to an initial value in response to the predetermined number being

zero. The method of claim 1, wherein: the at least one multiplexer is a plurality of multiplexers;
and each multiplexer of the plurality of multiplexers generates a corresponding element of the
elements of the diagonal. The method of claim 1, wherein the matrix comprises two or more
matrices. A non-transitory computer program product storing instructions that, when executed
by at least one programmable processor within a circuit, cause the at least one programmable
processor to perform operations comprising: generating, by a first part of the circuit, elements
of a diagonal of a matrix that are inserted in a first vector; positioning, by a second part of the
circuit connected to the first part of the circuit, the elements of the diagonal in a second vector
in an order that is a reverse of the order of the elements in the first vector; and generating, by a
third part of the circuit connected to the second part of the circuit, a third vector by inserting the
elements of the second vector in the third vector in an order that is a rotation of the elements of
the diagonal by a predetermined number of positions. The non-transitory computer program
product of claim 11, wherein the operations further comprise: counting, by at least one counter
of a fourth part of the circuit that is connected to the third part of the circuit, the predetermined
number of positions, wherein the fourth part of the circuit has a counting circuitry. The
non-transitory computer program product of claim 12, further comprising: adjusting, by the
fourth part of the circuit, the predetermined number, the adjustment of the predetermined
number comprising: decrementing the predetermined number in response to the predetermined
number being positive; and resetting the predetermined number to an initial value in response
to the predetermined number being zero. The non-transitory computer program product of claim
11, wherein: the first part of the circuit comprises at least one multiplexer, the at least one
multiplexer comprising a number of multiplexers, the number being equal to a width of the
second part of the circuit; and each multiplexer generates a corresponding element of the
elements of the diagonal. The non-transitory computer program product of claim 11, wherein:
the rotation is in a direction indicated by a signal received by the third part of the circuit; and
the rotation comprises bit-wise shifting of the elements of the diagonal. A circuit comprising: a
first circuit comprising at least one multiplexer, the at least one multiplexer configured to
generate a first vector that has elements of a diagonal of a matrix in a first order; a second
circuit coupled to the first circuit, the second circuit configured to generate a second vector that
has the elements in a second order that is a reverse of the first order; and a third circuit coupled
to the second circuit, the third circuit configured to generate a third vector that has the
elements in a third order that is a rotation of the elements in the second order by a particular
number of positions. The circuit of claim 17, further comprising: a fourth circuit coupled to the
third circuit, the fourth circuit configured to count the particular number of positions.
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Federal Law. US State Law. Other Databases. Legal Marketing. The Haas Vector drive is the
source of power for the spindle motor and the servo amplifiers. This decreases the risk of injury
and mechanical damage. Some service procedures can be dangerous or life-threatening. DO
NOT attempt a procedure that you do not fully understand. Inspect the spindle motor cables.
Make sure the spindle motor cables are not contaminated or pinched. The meter should show
high resistance readings typically in the Kilo or Mega ohms. If the meter reads very low
resistance the Vector drive is damaged. If the meter reads very low resistance the Vector Drive
is damaged. If the vector drive voltage indicator light is on, do not touch the electrical
components. The high voltage in the control cabinet can kill you. Wait for the voltage indicator
LED on the vector drive to go off completely. Measure the resistance across the leads. The
reading must be as follows:. Measure the resistance across terminals 1 and 3 on the vector
drive. A short circuit indicates a faulty vector drive. Measure the DC voltage between terminals 2
and 3 on the vector drive. Disconnect the DC Bus cables from terminals 2 and 3 on the vector
drive. Power on the machine. Inspect the spindle fan cable connection. Make sure both spade
connectors are properly going into the female connector. The cooling fan must turn OFF as the
heat-sink cools down. Measure the temperature of the vector drive's heat-sink through the
exhaust vents when this alarm occurs. Replace the cooling fan. Measure the AC voltage
between all three pair phases at the main circuit breaker. The AC voltage must be between and
volts and volts for high voltage option. The input voltage cables labeled 74, 75, and 76 must be
moved to the terminal block triple which corresponds to the average voltage measured. Use a
multimeter to measure the DC voltage across the following terminals on the vector drive see the
illustration :. The voltage must be VDC in all three readings. If any of the voltage readings is 0V
or V, then this is a sign of an unbalanced output from the vector drive. To make this site work
properly, we sometimes place small data files called cookies on your device. Most big websites
do this too. A cookie is a small text file that a website saves on your computer or mobile device
when you visit the site. View Privacy and Cookie Notice. This price includes shipping cost,
export and import duties, insurance, and any other expenses incurred during shipping to a

location in France agreed with you as a buyer. Sign up now! We use cookies to improve your
user experience. Our Cookie Notice describes which cookies we use, why we use them, and
how you can find more information about them. Please confirm you consent to us using
analytics cookies. If you do not consent, you may still use our website with a reduced user
experience. Web Pages. Contact Us. My Cart. Find A Dealer. Vector Drive Troubleshooting Video
2. Introduction 3. Electrical Safety 4. Symptom Table 5. Short Circuit Inspection 6. Regen Load
7. Cooling Fan 9. Incoming AC Voltage Unbalance Output Inspection Electrical Diagram Back to
Top. Vector Drive Troubleshooting Video. Electrical Safety. Symptom Table. Inspect the Vector
Drive and the Wye-Delta contactors for a short circuit. The vector drive J3 connector inserted
upside down. The old style Vector Drive J3 connector does not have ribs and can be
accidentally inserted upside down. This could damage the pins. Correctly inserted, the latch
faces away from the Vector drive. Check the regen circuit on the vector drive. Check the
corresponding axis motor drive cable from the Maincon to the Amplifier and make sure is
seated correctly. Inspect the cooling fan. Measure the incoming voltage to the machine. The
vector drive output is unbalanced. Measure voltage outputs across the vector drive terminals.
The wye contactor has a loose connection on the buss bar or jumper cables. Inspect the
wye-delta assembly for loose connections. The check incoming voltage and transformer taps.
The vector drive over voltage cable is not plugged in or defective. Disconnect the cable from
connector J1 on the vector drive. Inspect the J1 connector pins and the pins on the cable for
damage. Short Circuit Inspection. Corrective Action: Inspect the spindle motor cables. Inspect
the vector drive. Disconnect all the vector drive terminals and do the following tests:. Set your
meter to Ohms test mode. Put the black lead on chassis with the red lead measure terminals 4 A
, 5 B and 6 C. L the vector drive is damaged. Put the black lead on terminal 3 - with the red lead
measure the motor output terminals 9 A , 10 B and 11 C. Put the black lead on terminal 3 - with
the red lead measure terminal 1 R. If your meter reads less thank ohms, the vector drive is
damaged. Regen Load. The reading must be as follows: 2-resistor box: between 9. As shown in
the illustration. If the readings do not match, the problem can be: A bad connection on the C
cable. A faulty Vector Drive if you have incorrect voltage at P There is 0. For example, VDC must
show 3. If the DC Bus goes back to the nominal value, there is a short in one of the servo
amplifiers. A low resistance or a short is a sign of a faulty servo amplifier. If the readings match
and the alarm continues, the problem is a faulty vector drive. Cooling Fan. Incoming AC
Voltage. Corrective Action: Measure the AC voltage between all three pair phases at the main
circuit breaker. Unbalance Output Inspection. Use a multimeter to measure the DC voltage
across the following terminals on the vector drive see the illustration : 3 and 9 3 and 10 3 and 11
The voltage must be VDC in all three readings. Electrical Diagram. Cookies To make this site
work properly, we sometimes place small data files called cookies on your device. What are
cookies? Haas Delivered Price This price includes shipping cost, export and import duties,
insurance, and any other expenses incurred during shipping to a location in France agreed with
you as a buyer. Click for details. Cookie Notice We use cookies to improve your user
experience. Accept All Cookies Manage Settings. Functional Cookies. Analytics Cookies. Enter
your mobile number or email address below and we'll send you a link to download the free
Kindle App. Then you can start reading Kindle books on your smartphone, tablet, or computer no Kindle device required. To get the free app, enter your mobile phone number. This high-level
undergraduate text explains the mathematics behind basic circuit theory. Its self-contained
treatment covers matrix algebra, which provides a general means of formulating the details of a
linear system. In addition, the author presents the basic theory of n -dimensional spaces and
demonstrates its application to linear systems. A development of the mathematics of matrix
algebra and determinants is followed by the application of matrix techniques to a general
discussion of circuits. Subsequent topics include the properties of active and passive two-port
devices, the basic theory of linear vector spaces, and the natural frequencies of a network.
Appendixes cover the indefinite-transfer matrix, gyrators with complex gyration admittance, and
network transformations. A wealth of equations and calculation problems appear throughout
the text. Read more Read less. Kindle Cloud Reader Read instantly in your browser. Register a
free business account. About the Author Lawrence P. Huelsman â€” was a Professor of
Electrical Engineering at the University of Arizona from to An Associate Editor of several
technical journals, including the IEEE Transactions on Education, he wrote or contributed to
scores of technical books and papers. Don't have a Kindle? Fearless and inspiring. Discover
Black voices on Audible. Learn more. Customer reviews. How are ratings calculated? Instead,
our system considers things like how recent a review is and if the reviewer bought the item on
Amazon. It also analyzes reviews to verify trustworthiness. Top reviews Most recent Top
reviews. Top reviews from the United States. There was a problem filtering reviews right now.
Please try again later. Verified Purchase. First, I'd like to point out that I'm an EE grad student in

my 20's not a reminiscing old timer focusing on analog electronics, so the potential reader of
Huelsman's Circuits, Matrices, and Linear Vector Spaces knows my background. I've been
taking an intense "back-to-the-basics" approach to reviewing circuit theory over the past few
months, to aid in my research, and came across this book. In the first few years of undergrad,
before realizing I had some real interest in analog, I just did enough to get by: I accepted
recently that many of the finer points were missed and it was time to hit the books. This text
was only reprinted by Dover this year and I'm glad they chose to do so. Huelsman presents a
very in-depth look at circuit theory and attempts to give the reader a more general view of the
topic. I have to admit that I've learned a ton so far, and enjoy the fact that he plainly states
points I've wondered about previously for instance, his example of a reciprocal circuit even in
an early page of the book: " Some things to consider: 1. The book is a direct reprint of the old
text: expect references to vacuum tubes, including examples which I'm fine with ; also, the
portions on filter synthesis may be less relevant with all the software available now: still very
interesting. You will get much more out of it if you confirm his example circuits yourself maybe
this is obvious 3. It's inexpensive, unlike many other good texts on the subject I would have
likely paid much more if not for the reprint 4. It's a reprint! If you are really serious about the
material: I think it goes very well as a companion to some other classic books on the topic,
especially Guillemin's books including Introductory Circuit Theory and also The Mathematics of
Circuit Analysis. Guillemin was a master a wordy master, but he covers topics often missed, like
topology, in extreme detail and is probably my favorite resource for learning this topic ,
Huelsman is more concise. Also, check out Chua's books or those by Van Valkenburg. They are
understandably, considering breadth of EE now missing the depth needed to make the details
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presentation. I'm only partially through the book, and if my opinion changes, I'll make sure to
edit or add to this review. Any student in EE Basic Book on Circuit
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