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loaded 2,880 times and almost 
bowled over our web servers.

Thanks for that David — will 
do! By the way, for those keen 
on statistics: the chunks to com-
pile the ISO file and from there 
burn your own DVD were down-

Multiple Digibutlers on the 
same network
Dear Editor — in part 2 of the 
DigiButler article (Elektor May 
2008), it says that you can have 
only one DigiButler (or more 
generally, only one server) on 
your network. However, this is 
not strictly true – it is actually 
possible to connect several but-
lers, and possibly other servers 
as well, if you use a trick.
This is based on the fact that 
an IP address and port can be 
accessed from any desired web 
browser. As noted in the article, 
to do this you have to enter the 
IP address assigned by your 
provider and instruct your router 
to remap port 80 to port 80 of 
the IP address of your DigiButler.
However, a specific IP address 
and port can be accessed 
from any web browser, and 
you can take advantage of 
this to allow several butlers to 
operate on a single network. 
An example of how this works 
may help clarify this.

The normal situation when only 
one Digibutler is connected is 
as follows:
IP address assigned by pro-
vider: 86.131.222.120
DigiButler IP address: 
192.168.0.2
Access address in the web 
browser: 86.131.222.120
Resulting remapping in the 
router: external port 80 to 
internal IP 192.168.0.2 with 
internal port 80

However, it is possible to run 
two DigiButlers on the same net-
work, and in particular on two 
ports of your ISP, such as ports 
1024 and 27888. The first 
DigiButler sits on port 1024, 
and the second one on port 
27888. In this case you have:
IP address assigned by pro-
vider: 86.131.222.120
DigiButler 1 IP address: 
192.168.0.2
DigiButler 2 IP address: 
192.168.0.3
DigiButler 1 access 
address from the browser: 
86.131.222.120:1024
DigiButler 2 access 
address from the browser: 
86.131.222.120:27888
Resulting remapping in the 

router:
- for DigiButler 
1: external port 
1024 to internal IP 
192.168.0.2 with 
internal port 80
- for DigiButler 2: exter-
nal port 2788 to internal 
IP 192.168.0.3 with 
internal port 80

Now you can log in to two 
DigiButlers from any desired 
location. Naturally, this 
scheme can also be 
expanded if your router allows 
it.
Tim Geerts (The 
Netherlands)

A really handy trick! It’s cer-
tainly worth mentioning here. 
The DigiButler project seems to 
have gone down well witness 
the flurry of activity in our forum 
where you can read how read-
ers got DigiButler to be less hot 
around the collar (one heatsink) 
and better prepared to relocate 
to other IP addresses (DHCP 
compatibility)! It’s exactly the 
objective we had in mind for 
these articles: cheap hardware 
and fun in programming. At the 
time of writing, about 750 units 
have been sold. Thanks all for 
making this a success.

MailBox Terms
• Publication of reader’s orrespondence 

is at the discretion of the Editor.
• Viewpoints expressed by  

correspondents are not necessarily 
those of the Editor or Publisher.

• Correspondence may be  
translated or edited for length, clarity 

and style.
• When replying to Mailbox  

correspondence,  
please quote Issue number.

• Please send your MailBox  
correspondence to:

 
editor@elektor.com or

Elektor, The Editor,  
1000 Great West Road,  

Brentford TW8 9HH, England.

output impedance causes underdamping. As a result, an 
amplifier with a negative output impedance and a mediocre 
impulse response will cause overshooting if it is loaded with an 
LCR network (i.e. a loudspeaker), and in the worst case it can 
oscillate.

Conclusions and recommendations
From the above, it can be seen that the error correction 
feedback loop is stable, but the output impedance is negative 
in the presence of overcompensation. This is undesirable, espe-
cially with a problematic speaker load (such as an electrostatic 
speaker). The output impedance can easily be checked by 
connecting an audio signal generator to the input of the ampli-
fier. When a load is connected to the amplifier, the amplitude 
of the output signal will decrease if the output impedance is 
positive or increase if the output impedance is negative.
If the output impedance is found to be negative, the cure is 
to reduce the value of K by decreasing the value of R25 or 
increasing the value of R34.

Wim de Jager (The Neterlands)
 

Response from Jan Didden, the designer of the paX amplifier:

Dear Wim,
Your reasoning with regard to the output impedance is correct. 
However, if you attach a few values from actual practice to it, it 
turns out to not be a real problem.
You raise two issues with regard to the stability of the error-cor-
rection amplifier implemented in my design.
The error correction resistors (R24 and R25) should be matched as 
closely as possible for maximum error correction. In practice, 1% 
matching can be achieve without having to use adjustable resis-
tors or trimpots. This yields an error correction of 40 dB. Further-
more, the loop gain of 0.05 that you mention (with an open-loop 
output stage gain of 0.95) means that the values of these resistors 
can differ by up to a factor of 20, or 2000%, with regard to stabi-
lity considerations. Consequently, latch-up is not an issue.
Your reasoning with regard to the output impedance is also cor-
rect. Here again, it is enlightening to consider a few practical 
figures. A quick simulation shows that the open-loop output impe-
dance of the circuit shown in Figure B is approximately 0.4 ohm 
(at 10 kHz). If the value of R25 is 1% larger than it should be (rela-
tive to R34), this yields a negative output impedance of 4 milli-
ohms. For comparison, the resistance of 1 metre of speaker cable 
with a 2-mm wire diameter is approximately 10 milli-ohms.
Here you could say that the negative output impedance offsets the 
resistance of the first half metre of the speaker cable. If it has any 
effect at all, it is to improve the damping.
In summary, it appears that a mismatch of the error correction 
resistors by a few percent does not create any problem at all 
with regard to latch-up or output impedance. A matching level of 
1% can be achieved by a ‘clever’ choice of standard resistance 
values.
All of this is confirmed by the trouble-free operation of several 
dozen amplifiers that have been built according to this design.
Jan Didden




