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INTRODUCTION 

 

Whilst the Ultimate Preamplifier incorporates a fairly powerful on-board DSP capable of fulfilling the 

needs of most applications there maybe requirements for further DSP processing capability without 

compromising the ultra-high audio performance this preamp is capable of delivering. 

Just like a tape monitoring function in an analog preamp being re-routed to an external graphic equalizer 

for equalizing a system we have implemented similar functionality in the digital domain ! For the first time 

a digital preamp allows DSP duties to be re-routed off-board to external DSP hardware for additional 

processing for both stereo and multi-channel processing duties thus either augmenting or replacing the 

existing on-board DSP hardware. We call this the “Audio Conduit” and typically, this functionality would 

be used when additional hardware capability above the performance of the on-board DSP capability is 

required. 

Alternatively, computationally intensive audio processing software such as room correction or group 

delay correction software designed to exclusively run on a PC or Mac can be deployed and integrated with 

the full functionality of the preamp in a seamless and transparent way as though the hardware was built 

into the preamp. There is no need to run specific music playback software on a PC to take advantage of 

this functionality either so all sources connected to the Ultimate-Preamplifier can share in this additional 

DSP capability.  

On the PC or Mac side any sound processing or streaming software that supports ASIO devices will work 

with the Audio Conduit and that means you still get to use any of your existing source equipment such as 

CD player, PC audio device, Tuner or turntables that work with the standalone preamp ! This opens up the 

Ultimate Preamplifier to running a whole host of new applications that either replace or are 

complementary to the standard Audioweaver application that is bundled with the Preamp. 

Alternatively, with our proprietary Hybrid DSP mode, it is possible to mix on-board DSP functions using 

Audioweaver with DSP functionality using software running on the external DSP hardware. For example, 

some on-board functions such as crossover can be implemented with the on-board DSP whilst phase 

correction of the crossover and/or speaker can be implemented on an external PC using a high tap count 

and high sample rate FIR filter etc. The DSP limitations now become that of the external hardware and 

with low cost high core count multi-threading processors the Ultimate Preamp Plus grows with your needs 

and does not become obsolete as new technologies become available ! 

  .   
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ADDING EXTERNAL PROCESSING TO THE ULTIMATE-PREAMP PLUS 

 

Connect the Preamp to an external PC using a type-A to type-B USB cable by connecting the type-B USB 

connector to the “USB (Audio 8-Ch)” USB socket on the back of the Preamp as shown in the following 

diagram. Now connect the type-A connector to an appropriate PC or Mac that you are going to use for 

external DSP processing. Note that some Preamps may ship with the newer type-C USB interface on the 

Preamp so you will have to purchase the appropriate interface cable if one is not supplied. 

 

 

 

 

For PC users if you haven’t already done so, install the appropriate USB driver for the 

diyinhk multi-channel USB interface. This should have been done as part of the original 

procedure in the “Getting Started guide” that would have been sent to you. It would also 

be advisable to make sure the driver has been installed correctly by checking for any driver 

issues from the Device Manager in Windows. 

http://www.analog-precision.com/
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If the driver has been installed correctly the Device Manager in Windows should look similar to this. 

 

However, if there are still issues with the driver the Device Manager will probably look like the following. 

If this is the case then you need to reinstall the drivers again until the errors go away. 

http://www.analog-precision.com/
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USING THE DIRECT MULTI-CHANNEL MODE TO INTERFACE TO AN EXTERNAL PC 

 

In this example we will be using an external PC to provide all of the DSP processing that would normally 

be assigned to the on-board DSP. In this case the on-board DSP is solely responsible for handling the 

house keeping functions and for providing some pre-processing such as inverse RIAA for the phono 

inputs etc, so its use is minimal in this operating mode. 

To enable the Multi-Channel external DSP functionality from the main menu select “Direct(Multi-Ch)” 

from the “DAC Source” menu as shown below. In this mode, two channels of audio that represent the 

output of the Preamp in stereo mode are fed to the external PC and 8-channels from the PC are fed back 

into the Preamp to be converted back to an analog signal via the high quality 8-channel DAC in the 

Preamp.  

 

 

 

Once this is enabled the Preamp is sending and receiving digital audio data to and from the external PC 

so if you need to implement a multi-way crossover then this needs to be implemented on the PC 

platform that you are using. Later on, we will show you how you can mix DSP functionality from the on-

board DSP with DSP functionality from the external PC using our exclusive hybrid mode.  

 

 

Even though the 8-channel USB interface used in the Preamp is an 8-channel in and 8-

channel out device only 2-channels of the 8-channel are used from the Preamp ! Because 

the 8-channel USB interface is fully isolated from the rest of the Preamp any noise or 

interference from the external PC is blocked from entering the audio chain on the Preamp 

so its pristine performance is always guaranteed. 

 

http://www.analog-precision.com/
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USING AUDIOWEAVER WITH EXTERNAL DSP HARDWARE  

Audioweaver can run on a variety of hardware platforms including the Ultimate-Preamplifier as well as on 

any PC hardware running the latest Windows operating system. In this section we outline the steps 

needed to set Audioweaver up on a PC ready to talk to the Ultimate-Preamplifier Plus in Direct Multi-

Channel mode. We assume that you have installed Audioweaver on your PC and it works in native mode 

as shown below in the AWE server window. 

 

Although we recommend using an earlier version of Audioweaver 6.17.06 for any 

Audioweaver designs that run on the Preamp it is possible to use the latest version of 

Audioweaver for all of the examples that run on PC hardware.  

 

 

Next you need to open up the “Preferences” dialog box from the “File” menu so you can select the 

appropriate sound-device. 

Select the ASIO drivers and select the checkboxes for the DIYINHK ASIO Driver input/output only. You 

can change the default sampling rate to 192kHz from the drop down menu to match the sampling rate 

http://www.analog-precision.com/
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of the Preamplifier however other lower sample rates will still work with the Preamplifier but from a 

bandwidth perspective it’s best to match the two rates unless you need more DSP capability from the 

lower sampling rates. 

 

 

 

 

 

 

 

 

 

A SIMPLE 8-INPUT/8-OUTPUT CHANNEL BYPASS EXAMPLE 
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As an experiment in this example we are interested in piping the stereo data from the Preamp through 

the PC hardware and then back into the Preamp again. In Audioweaver we ran the following script and 

added the VU meters to both input and output to see what channels are active. Because the Preamp only 

outputs stereo information on two channels we only expect to see two active channels which is exactly 

what we see. 

 

A SIMPLE 2-INPUT/8-OUTPUT CHANNEL BYPASS EXAMPLE 

From the previous example we now consolidate the input channels to form two main stereo channels and 

throw away the other 6 unused channels. Running the Audioweaver script yields the following:- 
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Note as expected the CPU resources are minimal because we are 

only just copying data across. 
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A SIMPLE 4-WAY LR-4 STEREO CROSSOVER EXAMPLE 

 

In this example we build a 4-way stereo crossover in Audioweaver that runs on the PC side by using the 

crossover module in Audioweaver. This is almost identical to the way we build a crossover to work with 

the on-board SHARC DSP. 

 

REFINING THE 4-WAY LR-4 STEREO CROSSOVER EXAMPLE 

In this example to complete our crossover we take the example in the last section and add level and delay 

controls relative to the bass channel. 

 

http://www.analog-precision.com/
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GROUP DELAY COMPENSATION OF THE 4-WAY LR-4 CROSSOVER 

 

In this example we take the crossover in the last section and linearize the phase response to produce a 

constant group delay crossover. To do this we need to create a correction filter which will be a 

convolution or FIR type filter which when added to the existing crossover filter will produce a flat or 

linear phase response. For the original design we added two 4096 tap “Long FIR” filters to the 

Audioweaver design which represent the left and right channels. We also increase the block size from 64 

samples to 256 samples for more efficient computation of the FIR filter blocks. Note that these filters 

will be processing 4096 x 2 samples for each sample interval at 192kHz (5us) or 2 x 4096 x 192000 = 

1572 MMACs which is well above the capability of the 800 MMACs of the SHARC DSP !! Such is the 

power of a typical PC these days 😉 

http://www.analog-precision.com/
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We can use a program called rePhase to calculate the coefficients which is freely available on the net. 

Just enter in the crossover specs and generate the FIR coefficient files to load into the FIR filters in 

Audioweaver. 

 

Once we generate the impulse response file for the inverse phase correction filter, we just need to load 

the coefficients into both FIR filters. Fortunately, rePhase generates a table of values that is directly 

compatible with the Audioweaver format so they just load straight in. 

http://www.analog-precision.com/
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Now we run the Audioweaver design and we can see that we are only using 16% of the CPU resources 

on this particular computer which is based on an Intel i7 3770 Quad core CPU.  

 

http://www.analog-precision.com/
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USING THE LOOP-THROUGH HYBRID DSP MODE 

In some cases, we need to mix DSP operations on both the on-board SHARC DSP and external PC. For 

example if we need to run room correction software or group delay correction software which is 

computationally intensive and can’t easily fit within the resources of the on-board SHARC DSP then it is 

more prudent that it is run on the PC rather than try and overwhelm the on-board DSP which can then be 

used for lighter duties such as implementing a 4-way crossover. 

IMPLEMENTING A 4-WAY CROSSOVER WITH GROUP DELAY CORRECTION  

If we take the example in the last section and split the design up into two sections so that we run the 

phase correction FIR filter on the external PC hardware and the crossover on the on-board SHARC DSP. 

First we will load up a 4-way crossover on the Preamp which runs on the on-board SHARC DSP. We do this 

by first compiling the design and saving the design to the Preamp using the Flash Manager in Audioweaver 

with the boot-up option enabled. Now the Preamp will always boot up with this crossover design running. 
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After saving the design into flash memory on the Preamp you should reboot the Preamp by 

cycling the Preamp off and on.  

Once the Preamp reboots it should automatically switch to Multi-channel Preamp mode which cannot 

be changed on the menu (until the flash memory is cleared). This means that the Preamp is always 

running the Audioweaver binary code that has been saved to flash memory (with the boot option 

enabled). 
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Now we can run the phase correction filter on the PC side which consists of two identical 4096 tap FIR 

filters with the same coefficients as the complete phase corrected crossover design of the last chapter. 

 

To enable the audio output on the Preamp to route through the external PC we just need to turn on the 

“Loop Through” mode from the “Audio Setup” menu as follows:- 

 

http://www.analog-precision.com/
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With the Loop-Through mode enabled a plus(+) sign is appended to the DAC Source name. You can 

switch the Loop-Through mode on or off at any time to enable or bypass the external PC processing 

which aids in doing a comparison. 
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AMPLITUDE AND PHASE CORRECTION OF A PASSIVE SPEAKER  

 

In this case the speaker system contains its own passive crossover and is connected to an external 

stereo amplifier which is then connected to the Ultimate-Preamplifer in a typical stereo system. 

Assuming the speaker has been measured using a microphone and REW it is possible to create a 

correction filter using a software package like rePhase. For these examples we assume this has already 

been done and a correction filter has been calculated and stored in a file as a list of coefficients which is 

then loaded into the FIR filter bocks. We then run this filter on the external PC and either use Direct 

Multi-Channel mode or enable Loop-Through in 2-channel Stereo Preamplifier mode but for the least 

amount of additional processing we recommend the Direct Multi-Channel Mode. 
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Direct Multi-Channel Mode. 

 

 

 

 

 

 

 

 

2-Channel Stereo Preamplifier mode with Loop-

Through enabled. 
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