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Circuit suggestions for T-Reg
T-Reg (‘A High-voltage Regulator for Valve Amps’), 

Elektor March 2009, article # 081089-I)

Dear Editor -- I read the T-Reg article with 
considerable interest, and I tried out the 
circuit right away. However, I replaced the 
two SC2910s and the two SA1208s with 
BF422s and BC327s, since the specified 
types are difficult to obtain in my country.
The basic principle of this regulator is 
certainly clever, and the stabilisation 
characteristics of the circuit are very good. 
However, I simply could not manage to 
make the circuit work with a normal MOS-
FET (such as the BUZ42 or BUZ90) instead 
of a valve as the pass regulator. There 
was absolutely nothing to be seen at the 
output of the circuit.
I found this rather puzzling, but a bit of 
study of the theory clarified the situation. 
A valve is controlled by a grid voltage 
that is negative relative to the cathode, 
but a normal MOSFET only responds to 
a gate voltage that is positive relative to 
the source (which takes the place of the 
cathode).
The T-Reg circuit is designed such that 
the voltage on the grid (or gate) can 
never be positive relative to the voltage 
on the cathode (or source). Accordingly, 
I began to have some slight doubt that 
the author actually managed to get the 
circuit to operate properly with a MOSFET. 
Perhaps the type of MOSFET used in the 
author’s design (a DN2540) actually has 
control characteristics similar to those of 
a valve. If that is so, it would be a service 
to the reader to point this out, since many 
readers are inclined to use better known or 
commonly available components in place 
of rare or uncommon components.

A second criticism is the complexity of the 
circuit relative to what it does. I spent a 
bit of time developing a simplified circuit 
design based on the operating principle of 
the control amplifier (differential ampli-
fier) used in the T-Reg, with the reference 
voltage provided by a pair of Zener diodes. 
The results of this effort are enclosed. The 
specified component values are chosen for 
an output voltage of 300 V.
This design has the following advantages 
relative to the T-Reg design:

1. Reduced circuit complexity and compo-
nent count
2. No need for a second supply voltage
3. Comparable regulation performance, 
and in some regards even better (such as 
dynamic load regulation)
4. Use of commonly available components

It is actually possible to use any desired 
type of component with any desired 
power rating as the pass regulator. In 
addition to being quite amenable in this 
regard, the circuit can be built reliably by 
others.
However, there is also a significant dis-
advantage. With the T-Reg design, the 
stabilised output voltage can be adjusted 
relatively easily by changing the value of 
resistor R3. It can thus be used without 
overly much effort to build a bench supply 
for a hobby lab with an adjustable output 
voltage, which is admirable. By contrast, 
my proposed design has a fixed output 
voltage, although the actual the output 
voltage can be set over a wide range 
by selecting Zener diodes with suitable 
values.
If I have aroused your interest in this 
circuit, on your request I would be pleased 
to provide a detailed circuit description 
and a table of component values for some 
commonly used voltages (200 V, 250 V, 
and 300 V).

Please allow me to make two additional 
remarks.
In my opinion, the question as to whether 
delayed switch-on of the anode voltage 
(as suggested by the author of the T-Reg 
article) is worthwhile with a valve ampli-
fier is more of an academic question than a 
matter of practical benefit. I am not aware 
of any scientific or engineering treatise 
according to which it can be concluded 
that there are any significant disadvan-
tages associated with applying the anode 

voltage without delay while the filaments 
are warming up.
I am not aware of any circuit from the 
golden era of valves that has delayed 
anode voltage switch-on.
The article in question also brings up 
another issue. To the dismay of users, 
authors often make use of unusual (‘rare’) 
components that cannot be found in 
regional electronics shops or in the stock 
lists of the usual postal order merchants. 
For future issues of Elektor, I would like to 
see authors mention alternative compo-
nents (substitutes) in cases where they 
feel compelled to use uncommon compo-
nents.

Alexander Voigt, MD (Germany)

We regard your comments as sufficiently inter-
esting to publish them here. On request, we 
would be pleased to post the table of component 
values on the web page for the Mailbox section 
of this issue (www.elektor.com/090919).
The T-Reg circuit does indeed work as described; 
after all, it was replicated and tested in the 
Elektor labs. The DN2540 MOSFET is what is 
called a depletion-mode MOSFET, which con-
ducts with zero gate voltage. A negative gate 
voltage must be applied to this type of MOSFET 
to cut off the current, in which regard it does in 
fact behave the same way as a valve. It would 
have been a good idea to mention this in the 
article.
However, this is a good example of the fact that 
in most cases designers use special or unusual 
components due to their specific character-
istics. Consequently, it is often not possible to 
specify other components as alternatives or 
substitutes, since other components do not 
have these specific characteristics. Also, not 
everyone lives in the same country and may 
disagree with you on what‘s an ‘unusual’ com-
ponent or a ‘common’ one.
Delayed switch-on of the anode voltage unques-
tionably has the advantage that the anode cur-
rent can flow immediately after the voltage is 
applied. This direct application of the load to 
the power supply prevents the voltage on the 
filter or smoothing capacitors from rising to 
the much higher no-load value. As the anode 
voltage is usually not regulated, this would oth-
erwise occur while the filaments were warm-
ing up. You may have missed that practically 
all equipment from the ‘golden era of valves’ 
as you call it does have delayed switch-on of 
the HT rail — simply through the use of a valve 
rectifier.
Another advantage of delayed HT is that the 
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voltage stress on the electrolytic capacitors is 
reduced. Of course, this is only true if the switch 
contact for delayed switch-on of the anode 
voltage is located ahead of these capacitors. 
This is not the case with the T-Reg circuit, so it is 
not a consideration here.
A short literature study and some digging in the 
Philips Technical Review archive gives evidence 
that valves benefit from a reduced load on the 
cathodes during the warm-up phase (for exam-
ple) by the fact that anode voltage switch-on 
is delayed during the warm-up phase in lots of 
Philips’ professional valve circuits. However, 
we are confident that some of our readers will 
have more to say about this and may be able 
to provide references. As usual, knowledgeable 
information is always welcome.

R1,R2,R3 component values
Valve MOSFET

UE 350 V 250 V
R1 100 kΩ 10 kΩ
R2 1 kΩ 100 Ω
R3 1 MΩ 180 kΩ

SMD soldering – double whammy

Hi Jan — I just picked up my first issue of 

Elektor magazine and I was excited to see 
the article on double sided reflow solder-
ing (E-Labs Inside, September 2009, Ed.) as 
that is exactly what I have been trying to 
figure out.

I’ve a question for Antoine regarding his 
article and I looked for his email but wasn’t 
able to find it. I wanted to find what kind of 
glue you used to hold down the IC chips. I 
have looked around a bit, but I am not sure 
what glue to use.
Appreciate you sharing your experience.

Aaron Moore (by email)

Antoine Authier, head of Elektor Labs replies:
It’s always a pleasure to share experiences, and 
here are two c(g)lues :)
 - ref. SMA10SL from Electrolube;
 - ref. CB8006-V91 from Loctite.

We have actually experimented with both. 
Everything went well in both cases; the Loctite 

appears a bit more fluid, depending on your 
preferences, this may be a feature or a draw-
back. Both come in a 10 cc (ml) syringe, the 
Electrolube came with a plastic needle and a 
plunger, we got a Loctite Bundle so really no 
idea if you can have it packaged with these 
two accessories too. Anyway, the plunger can 
be replaced by a small screwdriver, any kind of 
“Luer Lock” compatible needle will fit. When 
using a hypodermic needle, take care not to 
stick it into your finger.
I believe that these two brands are widely avail-
able and you won’t have difficulties to finding 
them.
To conclude I guess any kind of “SMD Chip 
Bonder” (key word for your favourite search 
engine) will do the trick. Please do not hesitate 
to share your experience with us.
Together with the members of the Elektor 
lab team I wish you a pleasant time reading 
the magazine and experimenting with your 
projects.

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 TW� 9HH, England.

Corrections & Updates

Mini Preamplifier
October 2009, p. 68-71, ref. 090241-I

Regrettably a few errors have crept into 
the circuit diagram in Figures 1 and 2. 
In Figure 1, components K1 and K2 are 
drawn incorrectly and an indictor is mis-
sing between the analogue and digital 
ground lines.

In Figure 2, the 
relay contacts are 
drawn incorrectly 
in their non-
actuated state, 
which suggests all 
inputs are inter-
connected. Also, 
two miniature 
chokes are mis-
sing in the +12 V 
and –12 V supply 
lines.
The corrected 
sections of the 
circuit diagrams 
are shown here. 
The electronic 
version (.pdf) of 
the article on the 
Elektor website 
contains the cor-
rected diagrams.
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