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Introduction and Overview

The diyhifisupply® Universal Film Capacitor Power Supply has been designed to offer a State of
the Art power supply for tube amplifiers and tube preamplifiers. Due to its compact size it can be
used both for retro-fit upgrades in many tube amplifiers and preamplifiers as well as for new
designs.
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The Universal Film Capacitor Power Supply has on board a “schottky-enhanced” solid state
rectifier bridge (or halve bridge for use with centre tapped secondary transformers.

Additionally any form of external tube rectifier can be used. Of course heater windings for tube
rectifier must be present on mains transformer. Traditional dual anode tube rectifiers such as
5U4 can be used even if the mains transformer used lacks a centre tap for the high voltage
winding.

The Universal Film Capacitor Power Supply is for use with input voltages of no greater than
380V AC for Solid State rectifiers and 420V AC for Tube rectifiers.

On the output side the Universal Film Capacitor Power Supply provides +B (High tension/Anode
Supply) and Ground, -C (Negative Bias/Helper voltage) and Ground. Additionally a line for
connecting to the ABS over current sense circuit forms, if used, a protection against of the
amplifier against faulty output valves.

The Universal Film Capacitor Power Supply tracks the transformer secondary voltage just like a
Choke Filtered/Choke Input Supply. The “electronic choke” circuit basically tracks the lowest
point in the rectified and first capacitor stage filtered supply and drops another around 6V to
allow it to operate under all conditions. Thus any losses are set to the minimum required for the
circuit to function.

For illustration, consider a 300B amplifier channel at 80mA current for the 300B plus 20mA for
driver stage, giving 100mA current drawn. Let us use a common set of components and use a
5U4 rectifier with a single 360V/0.2A winding.
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This, using the 20uF fitted on the Universal Film Capacitor Power Supply as input capacitor
produces around 430V as lowest point in the waveform. So our output voltage will be around
424V @ 100mA. The remaining noise on the power supply line will be well below 0.03mV.

For comparison, using the often observed “standard” 100u / 8H (100R) / 100u supply with the
same rectifier and mains transformer produces around 3mV noise and a DC Voltage of 430V.
Thus the Universal Film Capacitor Power Supply produces a DC voltage that is around 1.5%
lower than that of the classic C-L-C supply, but it produces around 40db less noise!

The Universal Film Capacitor Power Supply has two sets of terminals usable to add external
capacitance to the capacitors fitted on the PCB for the high tension (Anode) Supply. One pair of
terminals adds capacitors to the on board capacitors directly after the rectifier, the other to the
on board capacitors after the electronic choke.

Gnd
ACT Schottly C Out Ext
! Electronic Choke & Gyrator
55 Al +B Out
C—inl C—out
Tube Rect. T T Ghd
55 A2 kK — X Ghd
cl cl
AC2 Protect
I<|_.u
55 Virtual CT Bias Zenner —C Out
[ Rect. Follower
Schotthky
CT CoIn Exi
diyhifisupply Gnd
Universal Film Capacitor Powersupply
Principle Schematic

With the capacitors fitted onboard the current drawn from each PCB should be no more than
130mA per Universal Film Capacitor Power Supply PCB. Greater currents require an added
capacitor of 2uF per 10mA excess current, so at 230mA current an extra 20uF must be added to
the input capacitor.

230mA — 130mA = 100mA

100mA /10mA =10

10 X 2uF = 20uF
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On the output the PSU in “virtual battery” mode (J2* selects Virtual battery/Choke, 1-2 Virtual
Battery / 2-3 Virtual Choke) behaves basically like a very large choke with a very large value
capacitor (think something 500H/2200uF) followed by 10R/20uF, so above 800Hz the 20uF
capacitor dominates the output impedance and sound quality. So adding capacitors on the
output is not necessary. One may still add capacitance to the output; such capacitors are best
wired in locally, directly at the circuit being supplies. The Virtual Battery Mode is "default" and
requires no external capacitors. It in essence simulates a very low impedance power supply
electronically.

It must be used if no external capacitors are present.

In “virtual choke” mode (J2* selects Virtual battery/Choke, 1-2 Virtual Battery / 2-3 Virtual Choke)
the output impedance is very high (but still with only around 15 Ohm DC Resistance); the
combination of on-board and external capacitor dominates the in circuit impedance completely.
An additional large value capacitor should be added. This capacitor size must be based on the
demands of the circuit being supplied normally one would size the external capacitor based on
the final PSU Capacitor supplying the power stage in the original design or use suitable design
equations.

The negative bias voltage can be set to around -80V or -140V maximum via a Jumper (J1
selects 80/140V Bias voltage, 1-2 -140V Bias / 2-3 -80V Bias, note: J1* is set for -80 V bias from
the factory). When loaded by either one ABS Module or a set of resistor chains with no less than
10k total resistance, -80V will be reached with an input voltage of at least 150V AC while -140V
under the same conditions require at least 240V AC on the PSU Modules input.

In applications requiring more current than the 8mA or 14mA it may be necessary to determine
the actual output voltage under nominal load empirically.

For ease of application all connections on the Universal Tube Output Stage are provided as
screw terminals and all configurations are handled by gold-plated jumpers, so no soldering is
required on the actual Universal Tube Output Stage Module.

For those desiring soldered connections instead we recommend to either unsolder the screw
terminals and solder the wires in the holes thus available or to simply solder the wires to the
solder pads below the PCB.

In the following Manual the application of the Universal Film Capacitor Power Supply is broken
down into three distinct sections.

Section one covers the connections to the power supply transformer, while section two covers
the output configurations. Section three presents some sample circuits illustrating a few possible
uses of the Universal Film Capacitor Power Supply.

* The "1" Pin of J1/J2 is marked by a square solder pad, for both jumpers. It is the pin towards
the heatsinks of the transistors.
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1 — Input Connections

The Universal Film Capacitor Power Supply allows the use of transformers with a centre tapped
secondary winding for the high tension supply as well as those offering a single, non centre
tapped winding and external tube rectifiers can substitute the on board solid state ones.

Shown here is the connection for use with the on board rectification and a single, non centre

tapped winding.

150 — 330V AC

ACT

A1 Salid Stote Rectifier

Tube Rectifier Cathode

A2 Salid Stote Rectifier

AC2

¢ Solid Stote Virtual Centertap

? Centertap

Gnd

Ext Cop Qutput {

Negative Bias Valtage Output]

Fratection {
diyhifisupply
Universal Filrm Capogitor PSU Gnd
Gnd

Pazitive High valtage Outputd

Ext Cop Input

Gnd

diyhifisupply Universol Film Capocitor Supply

Imput Cannections Solid Stote Rectifier Single Secondory

It is possible to wire a tube rectifier into the above circuit, the result is a output voltage that is
lower, by around 10 — 20% but many critical listeners have expressed strong preferences for the

use of tube rectifiers. In this case use the scheme shown below.

150 — 380V AC

G734

é SU/2A GZ34 Heater

AL

A1 Solid Stote Rectifier

Tube Rectifier Cothode

A2 Solid Stote Rectifier

ACZ

Salid Stote Virtual Centertop

Centertap

Gnd

Ext Cop Qutout 9

Negative Bios Valtage Output

Protection
diyhitisupply
Universal Film Copacitar PSU Gnd
Gnd

Pazitive High valtage Outputd

Ext Cop Input

Gnd

diyhifizupply Universal Film Capocitor Supply

Input Connectians Tube Rectifier Single Secondary
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If a center tap is present on the mains transformer but the on board rectification is to be used,
the following scheme must be employed:

Gnd  t——
ACT Ext Cap OQutput $—
150V — 380V AC Al Salid Stote Rectifier Negative Bias Valtage Outputt——
—* Tube Rectifier Cathode Fratection $——
diyhifisupply

150% — WA f P |

50 380V AC A2 Solid Stote Rectifier Universol Film Capocitar PSU Gnd
| AC2 Gnd
Salid State Wirtual Centertop Pasitive High Vaoltage Outoutt—
Centertop Ext Cop Input
Gnd ——

diyhifizupply Umiverzol Filrm Copocitor Supply

Inout Cannectians Salid Stote Rectifier Single Secondary

Again it is possible to wire a tube rectifier into the above scheme, the result is a output voltage
that is lower, by around 10 — 20%. In this case use the scheme shown below.

Gnd ¢/
ACH Ext Cop Qutput $——
GZ34 . ” . .
150 — 380V AC —% A1 Solid Stote Rectifier MNegative Bios Voltoge Outputt——
Tube Rectifier Cothode Pratection $——
diyhifisupply
1500 — W i iti | S—
50 B0V AC 1 A2 Solid Stote Rectifier Universal Film Capocitar PSU Gnd
| ACZ Gnd  $——
—* Salid State Virtual Centertap Positive High Waltage Output$——
Centerton Ext Cop Input +——
Gnd  t—
SM/2A GZ34 Heater
|
diyhifisupply Universal Film Capocitor Supply
Input Connectians Tube Rectifier Centertopped Secondary
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2 — Output Connections

The Universal Film Capacitor Power Supply was designed to be used with the diyhifisupply®
Active Bias Supply Module. It provides the necessary negative high voltage supply for the bias
and allows for a “fault” signal to be send back from the Active Bias Supply Module which will
shut down the HT supply in case of an output tube that cannot be biased correctly.

This protection circuit is NOT suited for use as “standby” switch!!!!

In this case the connections need to be made as shown below.

(antianal — see text)

Grd T o el 7. T

]’ — To Active Bios System
Ext Cop Qutput 4 Frateect
GMND

Negative Bios Waltoge Output

Pratection
diyhifisupply Grd
Universal Filem Capacitar PSU

Gnd

(Star) Graund
To Amplifier Circuit

Positive High Waltage OQutput High voltage (+0)

(aptiamal — zee text)

Ext Cap Input m
Gnd 41— diyhifizupply Umiversaol Tube Stoge

Alternatively the Universal Film Capacitor Power Supply can be use with traditional “manual
adjusted” bias. The combined load resistance between the —C terminal and ground should not
be lower than 10KOhm.

(optional — see text)
Gnd
C Out Ext]
]— 10k
Ext Cap Qutput 1 Tios 2
Megotive Bias Valtoge Output
P .
rotection 10k
diyhifizupply Gnd Bios —40V..—80V
Universal Film Capacitar PSU ar =70, —140¢
Gnd (Stor) Graund
Ta Amplifier Cireuit
Pasitive High Waltage Output High valtoge (+0)
(aptional — see text)
Ext Cop Input TEM_!_
Gnd 4—[ divhifisupply Universal Tube Stage
Fixed Biogz Monuol Adjustrment
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There are many possible configurations for the biasing network. The ones shown overleaf and
here all allow the Bias to be adjusted between the voltage at the —C terminal and around 7% this
voltage. If this is not suitable the bias network needs to be adjusted to suit.

faptional — see text)

Gnd o Bl 1 1 1 Bios 1
T | 22 22k 22k 22k
Ext Cop Output 1

Bios 2

Megative Bios Voltage Output

Bios 3
P i -
rotection 22k QQk% 22k% 22L§ Bios 4
divhifisupply Gnd Bios —40W,, 80V
Universal Film Capacitar PSU ar =70, —140%

Gnrd

(Stard Graund
Ta Amplifier Circuit

Positive High Woltage Qutput ) High valtage (+B)
[aptional — see tewt)

Ext Cap Imput 4 S Ext]
Gnd 41— divhifisupply Universal Tube Stoge

Fixed Bios Manual Adjustment

Notes: J1 and J2 jumper settings The "1" Pin is marked by a square solder pad, for both jumpers.
It is the pin towards the Heatsinks of the transistors.

J1 selects 80/140V Bias voltage, 1-2 -140V Bias / 2-3 -80V Bias

J2 selects Virtual battery/Choke, 1-2 Virtual Battery / 2-3 Virtual Choke

The Virtual Battery Mode is "default” and requires no external capacitors. It in essence simulates
a very low impedance power supply electronically (reference also to LothX PSU).

It must be used if no external capacitors are present.

If you can have a significant value of high quality capacitors (Film etc.) after the Module the
"Virtual Choke" is a better choice, as it does not send the amplifier's current back into the
secondary and mains transformer, it in essence forces this current into the capacitor.
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3 — Putting it all together

In the following will be presented a few examples of how one may employ the Universal Film
Capacitor Power Supply.

Shown first are two SE amplifiers, one with 300B output tubes and one using 2A3 output tubes.

Despite their apparent simplicity and ease of building (due to the availability of various pre-build
modules), both make extensive use of advanced design techniques. The use of current source
loading for the driver triodes maximises their linearity. The use of grid chokes for the output tube
grids improves overload behaviour and bandwidth. And finally reliable fixed bias design
eliminates the normally required cathode resistor & capacitor combination, which has sonically
detrimental effects.

Combined with state of the art power supplies for the Anodes (and in case of the 300B Amplifier
also the heaters) these amplifiers will be limited in performance by the quality of the remaining
capacitors in the circuit (all of which can be film or paper/oil types) and the output transformer.

DIY—HFS

+H

ACH

Unnersal HT T¥

2BV D —HFS 50406
PsU PCE Tube
Simple 243 SE Amplifier a7y Cath,
Appx, 3.5 Outpot OIf—HFS - ZEON
ot 3% THD Mu—Out Universal GPT
DY —HFS Gnd
ces PCB A |
Spaaker
Cut L -C Protect Tube Rectifier Heater
L *
0
Input L
A7
= 2504
%7 Tube Rectifier Haater
i
4 DOr-HF3y 5
BY AC ABS PCHB
4 set to BOmA o
(from BSLY
Heatar) >
% BSL7 Heoters By
-]
O —HFS
Universal Heote
2.5VAC ]
Input R 1k a3
Heater 50 2,54
Left
J
Orf—HFS
CCs PCH
DIY—HF3 2.50AC ]
Unieersal OPT AL
Heater 50 2.5
Right
2BV |
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DIY—HFS
+ Al Universal HT Tx
+B1 IBE O —HFS 504G
PsU PCE Tube
Simple 3008 SE Amplifier 470 Cath,
Appx, 70 Qutpeut O —HFS T 4 3004
ot 3% THD Mu—Out Universal OPT
DM—HFS Gnd
ACZ |

+B AC1 - 1]

5K Speaker —
Out L -C Protect Tube Rectifier Heater
iy
1 F
] g0 §
it er
i

Ingot L ”‘é

O —HFS 514G
PsU PCH Tube
a7y Cath.
T 1 00W
Gnd
a2 |
nl -C Protect Tube Rectifier Heater
a a
R Y DI —HFS M
BV AC ABS PCR
¢ set te BOmA o 1
[from BSL7 {5
Heater)
/]0; B5L7 Heaters =
22y
= - ]
1.5k Mk Py
D —HFS
,@\\ + Universal Heater
,j DN —HFS
Input R 1k v HS PCH 0,68
B3L 100aF 2008 7.5V
. Heater
Left
|
5K Speaker
Out R
O—HFS  [Mu—0ut +
CC3 PCR
D —HF% O —HFS
Unwersal OPT iy HS PCH 0.68
3008 7.0
Heater
Right
365 |

When building the above amplifiers care should be taken to observe the usual safety
precautions etc.

The Universal Film Capacitor Power Supply modules should be set to “virtual choke” mode if the
additional 47uF film capacitors are used for the +B lines. (J2 selects Virtual battery/Choke, 1-2
Virtual Battery / 2-3 Virtual Choke)

The Bias Voltage for the 2A3 Amplifier should be set to 80V and for the 300B it should be set to
140V. (J1 selects 80/140V Bias voltage, 1-2 -140V Bias / 2-3 -80V Bias)

The current sources need to be adjusted to give around 150V Anode voltage on the 6SL7 for the
2A3 amplifier while for the 300B Amplifier the anode voltage needs to be set to around 230V.
Other triodes may be used as input / driver triodes if the cathode RC network is adjusted as
needed and the current source is adjusted suitably.

While the Diagrams show diyhifisupply® transformers, other transformers with comparable
ratings may be used.
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The following example shows the use of the Universal Film Capacitor Power Supply in a
preamplifier application. This is a simple balanced line stage.

|
e Z

2

22%%
I
+6 OIY-HFS | F7E1

10u PSU PCE Tube

- Caih.
6CG7 5687 € sl to B0V q 200

= S [+
nLo+ e ™ - fi‘:\ Gnd
My B = — Az
1k 1k 1 1
o e ‘o

—‘ Oul L+ -C Profect Tube Reclifier Healer é

1Tk
_— 100K 1 1t
3.9k 17 630
Ay
It - 22
1 [:|

2.0
Z W DIYHFS CCS Module 2% OITHFS CCS Module
sel lo Sma, healsinke sel o 10mA, heglsinked

|1
A I Oul L - -]
5

D 2.2 % %
100K 100
-4

Paramount for the performance of this circuit are the current sources which assure correct
balance (input stage) and an optimal loading (output stage). In combination with the exceptional
noise performance of the Universal Film Capacitor Power Supply a very simple and elegant
circuit can provide state of the art performance.

As shown the gain of this circuit is around 18db. Increasing the resistor marked Rg lowers the
gain as required and reducing it can produce slightly more gain, up to around 22db.

If desired a 6SN7, 6N30 or ECC99 may be used instead of the 5687. The 6CG7 may be
replaced by a 6SN7, 6922, 6N30, ECC82, ECC99 and many other suitable tubes. It must noted
that in many cases the pin out of the tubes differs and thus in most cases a direct “plug and
play” substitution is not possible.
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