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ELTIM high-end POWER AMPLIFIER modules 
     NEW   preliminary                                                                                                                              Updated:  July 7th, 2022 

 

CS-500     Current Stage module 
 

Due to our completely different way of thinking when it comes to PCB design and layout, mechanical and 
thermal stress, magnetic interference, EMI, etc., an ELTIM High-End amplifier built with these modules looks 
and acts a bit different compared to other amplifier designs, which is confirmed by customers. According to 

them they make MUSIC, not just power !  And that for a (very) long period of time due to the stress-free 

setup and high-quality components. All are oversized quality parts and PCB tracks and stays below 40ºC most 
of the time. Instead of trying to obtain the lowest possible price we set our goal for best musicality instead. 

 

To make a true difference, we split our power amplifier schematics in a voltage- and a current stage board to 
obtain the maximum possible sound quality and at the same time can make about fully symmetrical PCB  
layouts where no compromises or longer than necessary tracks have to be made be.  
Now both parts of the power amplifier can be designed in an optimal way: the VS-board  
with small tracks, leading low energy signals and containing heat sensitive parts, and the  
CS-board leading high currents and high temperature parts where this board has large  
and shortest possible tracks which also acts as thermal conductors for several parts.  

Due to this approach the VS- and CS- tracks are in a 90º angle, preventing magnetic 

interference between the VS- and CS-tracks and parts.  
So, a working ELTIM power amplifier is always based on these two (VS + CS) modules. This cooperation works 
very well indeed as many indicated as a “tube like” sound, yet with extras like an unbeaten speaker control as 
noted in f.e. a very “tight”, rock-solid bass response. At the same time, we miss the pointy sharp “s” and “t” 
sounds we hear more and more. With us people speak and sing as they really do, with all teeth in place….. 
 

This CS-500 is extremely stable and can deliver way enough (> 500Wrms) power for regular, daily use and more 
important, together with our totally different PCB setup, they have way better control over your speaker 
system compared to most other amplifier designs as noticed immediately after powering them up.  
The first (contra)bass guitar note will make you smile immediately, promise.  You can “see” the snares move -) 
 

 
 

CS-500 layout with two pairs of EXICON Mosfets (16A each) at the back side (orange).    240x150mm 
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On this CS-500 we added 8x Ø25mm supply capacitor space connected directly to the very wide supply 
tracks. These assist the capacitors on a connected power supply and deliver energy where it is required: 
immediately at the power Mosfets, connected with 30mm wide tracks. 
To increase power supply capacitance you even could connect a pair of chassis mounted types. 
The most massive PCB structure shows the supply-, ground- and speaker tracks in an unbeaten width, the 
more since we use both sides. About 75% of all area is used for ground- supply- and speaker tracks.  
 

While constructing this module, we had the MODU Dissipante and (new) Monoblock types in mind. 
In a 165x300mm deep Dissipante cabinet the Mosfets each have a heatsink space of 150x82,5mm, and are 
located exactly in the middle of their designated space for optimal heat exchange. 
While a chassis plate is mounted in the cabinet, this module exactly fits above it. A connected power supply 
module (f.e. PS-2 or PS-3) then has a free distance of 15mm to the chassis plate. 
 

We like to refer to our special document where we explain all the details we implemented in our designs. 
 

This CS-500  power (current) stage PCB highlights: 
o Large sized version (150x240mm) with 2 pairs of 16A EXICON Mosfets. 
o 40-500Wrms rated output power.  
o Fits perfectly in MODU Dissipante 4U (165mm) and new Monoblock cabinets. 
o Power Mosfets located in the heart of the heat sink for optimal dissipation rate. 
o High-End MKP capacitor (even MUNDORF SESGO-1,0, Ø36mm) in the idle current network fit. 

      (Customer can select a wide variety of capacitor type used, from 5,00 to 150,00) 
o Current driven feedback SMD power resistors in the centre of PCB  

     (Customer can select Bourns PWR163 or induction free CADDOCK MP725). 
o Current sensing series SMD power resistors, thick film types  

      (Customer can select Bourns PWR163 or induction free CADDOCK MP725). 
o All these resistors are cooled by the PCB heat extracting surface. 
o Current sensing lines lead to the bottom and side connectors for protection purposes. Max 4 pairs measured. 

o Speaker output and connector both left and right, also for driving an extra CD-500 dual Mosfet pair. 
o Faston connections for extra chassis mounted electrolytic supply capacitors.  
o The absence of a coil in the output line results in way better impulse behaviour. Not needed here! 
o Separate Current stage (CS) and Voltage stage (VS) supply voltage rails. 
o Separate tracks for Power-, speaker-, feedback-, VS-stage and input ground.  
o All grounds are separately leading to the centre area of the bottom connector. 
o Very wide and thick (70um) speaker-, ground- and power rails tracks. 
o Milled, gold plated beryllium copper headers, with multiple pin (12x 3A for 
          supply) connections. Way higher quality than the regular (mostly 1A) tinned headers. 
o Speaker signal for signalling/protection purposes at all connectors. 
o Amplifier input signal also leads to bottom connector for protection purposes (comparing Vin – Vout). 
o PCB position to mount an NTC/PTC at centre, connected to both horizontal connectors.  
         It will be connected to a Protection module if mounted. It measures the heatsink temperature. 

o Frequency range limited by us to 4 (or DC) to >500.000Hz (-3dB). 
o Not listed by anyone else: Input > output phase shift is constant -0,2º up to 15kHz, -3º @ 20kHz. 
o Unbeaten high Slew Rate >65V/us. (Note: extreme high quality opamps are 20V/us) 

o Microphonic free mounted to a heat sink, which is electrically separated from the PCB. 
o Dimensions: 240x150x12mm. (Effective height depending on the possible capacitors mounted!) 
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Technical specifications: 
Frequency range:  DC - >150kHz within ±0,1dB 
Frequency limit (-3dB): 500kHz (limited and defined by VS-module used, VS-10: 250kHz, VS-20: 500kHz) 

Phase shift:   -0,2º @ 10Hz - 15kHz,  -3º @ 20kHz  
Max. output current: 32A constant  (with additional CD-500 pair: 64A) 

Distortion figure (THD): < 0,0005%   (1W/1kHz/8ohm) 
    < 0,001%   (150W/1kHz/8ohm) 
Slew rate:   > 65V/uS  (@ +/- 30V). Limited by AC-input filter on VS-module used. 
Harmonics:   < -65dB, nonspecific 
Damping factor:  > 600 
Input sensitivity:  1 Volt 
Input impedance:  47kOhm 
Output load:  2 – 16 ohms, see load graph 
Supply voltage:  ±30 - ±100Vdc, see load graph. 
Output power:  Depending on the supplied voltages, see load graph.   
Dimensions:  240x150x15mm 
 

 
Select the supply voltage best matching to your speaker impedance and/or its power load capacities. 

If multiple speakers are used, select the voltage allowed for the lowest impedance used. 
F.e in the lowest impedance speaker is 4 ohm, use a ±75Vdc power supply max.  In 8 ohms it then delivers 300Wrms. 

 
Some measurement data: 

      
              Square wave signal without ANY irregularities                  Frequency domain (100kHz wide) without any significant harmonics. 
                  It also shows a slew rate is > 60V/uS.         
 
NOTE: outdated measuring with Hexfets. EXICON show even way better figures. Will be updated later.           
Please note that we run on 40W/8ohms here, not 1W as others do!    Limiting factor is the low-pass network in the input circuit!                                                               
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CONNECTOR FUNCTIONS 
The bottom connector of our CS-modules is meant to connect a symmetrical power supply to it.  
Like f.e. CS-165, this CS-500 fits extra supply capacitors, providing energy directly to the 30mm wide supply 
rails.  With the help of these, our PS-2 or PS-3 f.e. will do fine in most cases. Of course, you also could 
connect a hardwired or universal power supply here. Then use our PS-0 to connect it correctly! 
Do us and yourself a favour and don’t use a cheap Chinese supply. It won’t match this CS-500 capabilities. 
 

The centre connector is where one of our VSxx Voltage Stage modules is connected L-mounted.  
 

Please note that only a set of a CS- and a VS-module is a working ELTIM power amplifier! 
 

NOTE: There are two diodes left and right of the VS-header connector. These diodes connect the V+ and V- 
directly to the VS-module. If a Voltage Regulator module is mounted, this is regulating V+ and V- to a lower 
voltage (Vr+/Vr-) which is then lead to the VS- module. Only if a VR-module is mounted: remove both diodes! 
 
Besides the needed connections for basic amplifier function, there are also connections for a PTC and the 
centre contact leads to the idle current potmeter. With later VS-modules you could adjust idle current, f.e. 
to switch to class A mode automatically when only low power is used or to class B when NO power is used. 
The PTC leads via the header connectors to our Protection module which can be mounted optionally. 
 

At the centre bottom there are large solder pads on both sides, for LS+ and LS-. While using those, the 
speakers are connected exactly symmetrical to the PCB. While soldering there you need a serious soldering 
iron, since the 13mm wide tracks extract a lot of heat! Instead, you could connect the speaker leads to 
6,3mm gold plated Faston blades, both at left and right side. 
The speaker connections are also available on the side header connector where following signals are 
present: Ground (12 pins), Speaker output (12 pins) , Mosfet drive signal (2 pins), + or - power voltage (10 
pins) and two paths (each 2 pins) for power measurement of connected CD-500 modules, done by our 
protection module (in development).  
Our Current Drive module pair CD-500 can be connected at these side connectors.  
 

 

file:///C:/Users/Louis/Electronics/www.eltim.eu
https://www.eltim.eu/en/eltim-audio-modules/eltim-power-amplifier-modules/eltim-vs-voltage-stage-modules/g-20000812


www.eltim.eu 

 
 
 

CD-500 MOSFET add-on 
For extra fundament or required power you also can connect a CD-500 add-on module pair to the side 
connectors of this CS-500 module. With the extra two pairs of 16A Power Mosfets mounted on those, this 
will about double the damping factor as well as the driving current capability, meaning around 1000Wrms… 
Besides the extra Mosfet pairs there are also 6x Ø25mm electrolytic supply capacitors mounted for extra 
power reserve at both sides.  
 

   
 

<                                                                  <     390mm     >                                                             > 
 
 
In the graph on the third page we show the difference in available extra power with thin lines. 
For better heat distribution / more power recommended to use these while operating in bridge mode.  
 

With these modules attached the total width becomes 390mm, so exactly filling a 400mm deep  
MODU Dissipante cabinet. 
 

They will also feel very comfortable and also exactly fit in the new (2022) MODU Monoblock enclosures, 
being 165x400mm.  These cabinets are available without heatsinks, heatsinks at one side or at both sides. 
For this combination select one with at least heatsinks at one side. 
 

If you order a CD-500 pair together with a CS-500, we deliver both with the same selected Mosfet pairs.  
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Suitable enclosures 
 
All our 2022 modules are based on dimensions of at least some of 
the MODU enclosures we have in our program. 
 
 
The CS-500 module exactly fits a flank of a MODU Dissipante 
165x300mm cabinet, where the PCB fits between the 
construction L-bars and just above a mounted chassis plate.  
You can make a stereo amp in this cabinet, using a single or two 
(on top of each other) transformers.  
 
A 400mm deep Dissipante 165x400mm will fit a CS-500 + CD-500 
pair and this combination can come to its full potential. 
You could mount two or even four (2x2 on top of each other) 
transformers with a significant power rating (VA).  
With the extra cooling you could bridge a stereo amp as well. 
It then could make over 1000Wrms reference quality sound. 
 
 

It also fits in the new MODU Monoblock cabinets, available without heatsinks, heatsinks at one side or 
heatsinks on both sides. All types are 169x 413mm in size (HxD). Width differs with heatsinks.  
With a standard internal depth of 400mm there is enough space to add a CD-500 module pair, bringing it to 
four pairs of 16A EXICON Mosfets, all symmetrically spread over the heatsink and so preventing a thermal 
“hotspot” on the heatsink surface. The result is a cool (50º C max.) amplifier. 

                  
Heatsinks at left or right side (Single ended Monoblock)                           Heatsinks at both sides (bridged Monoblock/stereo) 

 

The CS-500 module is mounted extremely rigid by eight M3 bolts to the heatsink and we use the backside 
mounted Mosfets as distance holders (5mm), cooled by the heatsink as well as the heat extracting PCB. 
Mounted like this, there simply are no microphonic effects nor high temperatures possible.  
With us there is no heating up nor special furniture, feet, spikes, etc. required to improve the sound quality. 
A CS-500 + a CD-500 pair in the left Monoblock structure will become our own reference amplifiers soon -) 

 

Bridged mode operation 
With this CS-500 module, it is most easy to make a bridged mode Monoblock amplifier. MODU developed  
a series of Monoblock cabinets (see above), in spring 2022 and reason for us to develop this new CS-500.  
There is enough space in the 400mm deep cabinets to mount an extra pair of CD-500 add on modules, 
where two extra pairs of 16A Mosfets are mounted, bringing the total to 64A. 
We guess that this could make way over 1000Wrms. The limit will be the fuse in your fusebox actually -) 
Best is to use a normal operated and a “reversed polarity” model of our VS-xx and CS-500 (and CD-500) 
modules, preventing crossing of the power lines, which enables a very simple power supply PCB with just 
straight, non-crossing tracks. Due to our symmetrical schematics we only have to exchange the transistors 
and Mosfets and reverse the polarity sensitive parts, that’s it. The idle current transitor is rotated by 180º. 
We made a special document where we explain what to do for this “reversed polarity” modification.  
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“Wireless” connecting 
We at ELTIM audio did a lot of repair work in the past, always wondering why there is so many wiring 
(besides the asymmetry of a lot of designs) required. We believed this could be done different, resulting in 
our today’s amplifier program. 
 

Mostly you can connect up to five modules without a centimetre of wire. Just connect them together like 
LEGO, add and connect a transformer and the in/out connectors with short wires. Our connectors fit very 
thight and hold everything together without extra mechanical requirements. 
A nice and clean amplifier setup, easy to assemble, modify, etc.   
 
 

 

 
 
At this point following modules can be connected to a CS-500 module: 
 

• Any VS-xx input stage module (VS20/30/35/40 preferred i.c.w. VS3HV-30 Voltage Regulator module). 

• CD-500 Add-on module with two extra 16A EXICON Mosfet pairs. 

• PS-0 connecting module to connect a foreign symmetrical power supply. 

• PS-1/63 regular symmetrical ±60V/6A power supply. (Extra chassis mounted capacitors possibly required). 

• PS-2/80 “regular” symmetrical ±75V/10A power supply. 

• PS-3/80  true 4-pole symmetrical ±75V/10A power supply. 
 
 
One of our separate mounted input buffer modules can be mounted at all times. 
A highest quality balanced input buffer we recommend to use is our BinLout120x module. 
We also have modules with a line input and balanced (0º and 180º) output signals for a bridged amplifier. 
While combining both modules you obtain a balanced input for a bridged amplifier. 
DO NOT USE THE BALANCED INPUT SIGNALS DIRECTLY THEN; IN THAT CASE A LINE UNBALANCE IS AMPLIFIED ! 
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       Protection 
If you want to protect your speaker, you need one of our Protection modules. This module detects 
differences between in- and output signals and acts if this event occurs, f.e. overloading it or if the amp has 
a fault/distorting. It also measures the current in 4 pairs (so 8x) of Mosfets and the interior and heatsink 
temperatures. Indications by three different LED’s and/or a single one where all three are combined. 
The protection module separates the power supply from the electronics and/or discharges it very fast, 
instead of a relay with unsuitable nickel/wolfram contacts causing distortion, especially with small signals. 
This protection module can be mounted on most of our Power Supply boards. 
 

Other info and thoughts 
Unlike most transistors and older Mosfet types, the Mosfets we use show no irregularities (like easy 
breakdown, bad Safe Operating Area, etc.) and 16A types work ultra linear from 50mA up. Due to this you 
can easily make around 250Wrms with just a single pair of 16A EXICON Mosfets.  
Increasing the idle current >100mA will not bring any increased audio performance! 
So far we, nor any of our customers experienced breakdown of power Fets in our designs.  
They act even more linear in class A/B setting (50-100mA) than older transistor designs in class-A actually. 
Increasing the idle current to say 500+mA (typical old fashion Class-A) makes no sense at all ! 
 

Another advantage is their clipping behaviour. Clipping is when the output signal reaches the supply voltage 
value, so at high power levels where mostly the speakers are around their limit already. 
Regular power transistors tend to produce a lot of high frequency signals while clipping and causing 
tweeters to send out smoke signals and nasty smells before dying. 
Hexfets show way better performance there and just show some minor high frequency signals just after the 
sine tops.  With EXICON Mosfets the signal just and only clip to the supply rails value, that’s it. 
 

Regular power transistors have a positive temperature coefficient, meaning that they take more current 
with increasing temperature, causing more current, causing higher temperature, etc. and will blow 
 if no precautions are made.  Compensation is done with extra electronics, so more complicated. 
EXICON Mosfets have a negative temperature coefficient, so take less current while heating up. In other 
words, they have a self-stabilising mechanism, where no extra electronics is required to keep it safe. 
Due to this character, the total speaker current also will split harmonically over all connected Mosfet pairs 
automatically and all Mosfets will have the same temperature all the time. 
 

Many know that Mosfet amplifiers sound a lot warmer than ones with 
regular power transistors. Unfortunately, most Mosfets have a bad SOA  
(Safe Operating Area), resulting in the fact that several pairs are required  
to keep the total pack within this SOA area. Each pair requires around  
300-400mA idle current, resulting in an inefficient and hot amplifier which  
must be heated up before you can experience a nice listening session. 
EXICON Mosfets have no SOA, resulting in the fact that with just a single 
16A pair of them you can make more than 250Wrms already. The idle 
current of this single pair is below 100mA for ultra linear operation 
(actually already better than regular transistors in class-A), meaning that 
the amp stays cool while operated and a heat up session is not required. 
 

Many people decide for a class-D amplifier because of their high efficiency (80+%). Then they combine it 
with a low efficient (65-70%?) switched mode power supply. This combination results in a worse total 
efficiency compared to our amplifiers i.c.w. our linear power supplies! This can be noticed immediately:  
any part won’t exceed 50ºC ever. Under normal conditions in a living room not even reaching 40ºC. 
Besides that, due to a way lower and over the full frequency range way more constant and lower 
impedance of this linear supply the sound is simply stunning impressive. 
 

Unlike many other designs we carefully calculated and designed in a way that the tracks and connectors 
really can handle the power we list in our graphs shown at first pages. This is one of the reasons why our 
PCB’s are so large compared to many others. Another reason is to spread produced heat over the heatsink. 
Note that a 3mm track (18um) as we see in Chinese crap can take 4-5A max….. 
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        Measuring 

Most DIY enthusiasts are mainly interested in the frequency response of a system. It “must” go at least 
above 50kHz because this sounds acceptable, despite the fact that most of us can’t hear above 15kHz. 
It is not that frequency response making it sound better; the according phase behaviour of the amp brings 
this data within an acceptable range then! This phase behaviour is connected to the frequency behaviour. 
Our ears and mind are “designed” in a way that we can identify phase shifts very precise to warn us where 
“the danger” we hear is coming from. So, we concentrate on avoiding possible phase shift errors in all our 
designs, whether electronics or loudspeakers.  We use f.e. 6/6dB serial crossovers > no phase shifts.  
We made our amplifiers in a way that their phase response (input to output) is flat over the entire audio 
range, meaning that all signals experience the same “travel” time from input to output. This results in a 
phantastic 3D and “airy” performance, since the pahese coherence of all frequencies stays intact.  
To achieve this, the frequency range must be over 500kHz though, as we do.  10x higher than most of you 
feel as sufficient. Measure your own amp! 
 

With our RIGOL 5000 series oscilloscope we have a  
7 in 1 measuring instrument, so our testbench looks quite 
simple. It also (even) can make so called Bode plots, 
meaning that we can measure the frequency range and at 
the same time f.e. the phase shift between the in- and 
output of the amplifier. This is a very nice feature not 
available in most equipment and so, if this phase shift is 
attempted to determine, the process is very time 
consuming, and simply not done at all.  
 
We made a video of VS-20 / CS-150 / CD-75 combination while testing both the scope and CS-150 module 
for the first time this way. Even with 4 pairs of Mosfets it appears to run over 500kHz (-3dB point, 800kHz -
10dB), with a phase shift over the full audio band with a constant -0,2º shift up to 15kHz. In another test we 
measured an amazing fast slew rate of 67V/us. 
In practice these very nice figures will result in a stunning 3D performance as noticed already by many. 
 

With this video we also counteract all the false “information” given by a few “experts” on some audio fora.   
There even are “specialists” telling that our amps can’t work because f.e. Mosfets are exchanged. Obviously, they don’t understand our schematics. 

We have sold a lot by now, nobody complaining that it doesn’t work, on the contrary.    
But, they have read and obviously understood the matching documentation. 

 

While using different schematics and parts than others, our amps can be way more simple and symmetrical, 
also solving some other issues, resulting in an amazing fast, open and “airy” sound as noticed by many, even 
competing professionals. After six years of operation, it’s now called “the ELTIM sound”.    Nice -) 
Our amps show a tube-like sound, but with way more and rock-solid bass, finest detailed highs, 
fantastic 3D, a super wide frequency range and an amazing speaker control. 
You cannot only hear the character of an instrument very well, but also estimate the room size f.e. a 
newsreader is in due to the room echos. 
 
If you built and/or tested/listened to an ELTIM amplifier you can write about it and send it to us.  
As promised, we will copy/paste it in the same experiences sharing pages without significant changes. 

 

We make MUSIC again, not just power 

 
 “LESS IS MORE!” 

Read more…… 

 
 

These designs are copyrighted 
by ELTIM audio BV, Louis Timmers 2022 © 

PE1LTM 
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Full scale (1:1) view of a CS-500 / VS-xx / VRxx and PS-2 combination:  
 

 

      
   While using a PS-2 or PS-3 (red) Power supply with long capacitors,  

we recommend using a VS-30/35/40 (black) Input stage board. 
They are the same as VS-20 (green), but are “stretched” in length, 
allowing for Ø30, Ø35 or Ø40mm holes exactly surrounding these 

large supply capacitors. Largest available capacitor size is Ø40x80mm. 
While doing so, these large and heavy capacitors are mounted free from vibrations  

and mechanical stress to especially their soldering’s, being limited to about zero then.  
If your amp is transported a lot, it is a must to prevent cold soldering’s!          

 

file:///C:/Users/Louis/Electronics/www.eltim.eu


www.eltim.eu 

 
 
 
 
 
 
 
 
 

P I C T U R E   S O O N 
 
 
 
 
 
 
 
 
 

CS-500 with two pairs of 16A/200V EXICON Mosfets and CADDOCK MP725 induction free resistors. 
It truly can deliver a constant current of 32A into your speakers, say over 500Wrms. 

 
 
 
 
 
 
 
 
 

P I C T U R E   S O O N 
 
 
 
 
 
 
 
 

A full pack of a functioning ELTIM reference quality power amplifier. From back to front: 
- CS-500 Current Stage (output) module. An extra CD-500 add-on could fit left and right. 
- VS-20 Voltage Stage (input) module L-mounted in the middle. 
- Beneath that, behind the aluminium bar a VR-3 Voltage Regulator module, feeding VS-20. 
- In front a PS-3 Power Supply module with MUNDORF 

MLGO+ 15000uF/63V electrolytic supply capacitors. 
Being a true 4-pole technology Power Supply, it is 
something special, since the current in the four pins  
of each capacitor only flow in one direction. 
NOTE: MUNDORF MLGO+ are the only true 4- pole 
types available, many other use four pins indeed,  
but 2 pins are not connected! 
We use very fast and low drop Schottky rectifier diodes for increased efficiency (>95%) of the 
power supply.  
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