Transconductance Amplifier using S.M.P.S

My design is greatly inspired by Menno Van Der Veen ideas published in his Trans Tube
Amplifier book.

2 years ago, I've already assembled a mono prototype using 6v6 tubes in a Push-Pull
configuration, the output transformer was a low cost R-TU101 (E.l type) , a “modern”
transformer re-issued by the French RADIOFIL magazine from an old AUDAX TU101 ®.

The power supplies used were linear ones. The result was already astonishingly good to my
hears taking into account the simplicity of the schematic!

That time, for compactness reasons, | started to assemble a prototype using EL84 tubes, the
same output transformer and only a set of switching mode power supplies. | found a small
DC/DC dedicated to the plates voltage, delivering from 15V D.C around 300V, of course due
to its small size, it could only deliver 50mA, just enough to my needs cause | only want
around 1W of audio power using loudspeakers of SPL 92dB@1W in a 11m?2 room.

Amplifier schematic:
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The principle is rather close to Menno’s Transie 2 amplifier, concerning the current sources |
used FETs DN2530 ® from Supertex Inc. As a phase splitter | use a dual DIFET OPA2107 ®
from Burr Brown .See all datasheets in annex. EL84 tubes bias is automatic and set around
22mA for a plate voltage around 250V. On the prototypes, | added 2 pots in serial with the
feedback resistors to adjust the differential voltage between the tubes grids; they could be
replaced further on with 1% resistors. Nevertheless as noticed by Menno in his book, DC
coupling is sensitive to AC line fluctuation, despite the use of SMPS, | could observe this to.



Power supplies schematic:
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To obtain around 250-300V, | needed to use 2 DC/DC RECOM modules. A temporized relay
is used and set to 45 s before applying the H.V.



As expressed above, | was firstly looking for a compact design because | wanted to reuse this
Chinese hybrid amplifier rack:

And secondly | was interested in the use of SMPS in my DIY project.

)




Measurements:
First square wave shapes at the output load:
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Magenta trace is the input voltage, Yellow one the differential Grids voltage and the blue
one the output voltage on the 5 Ohms, obviously it rings a lot!

| had to add 2x10pF in // with the feedback resistors to damp this ringing:
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Of course with these 10pF capacitors, the sine response bandwidth falls @-3dB from 90KHz
to 50KHz @1W.

Output signal rise time:
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Let’s have a look to the spectrum of the output signal @1W: for a 1KHz sine input:
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With a wider span, we don’t observe within a 70dB dynamic range any spurious peaks
coming from the various SMPS:
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How does it sound? Well, one more time the feeling was very good, as | wrote to Menno,
from my present EL84 Push-Pull amplifier, | never felt so real and clear neither Stevie Ray
Vaughan nor Buddy Guy Mi guitar string like | did with this transimpedance amplifier, bass
are also tighten!

eric.rabeuf@wanadoo.fr
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25W Single Output Swilching Power Supply EPS-25 series
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25W Single Output Swiching Power Supply EPS-25 series
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Precision Dual Difet ©®
OPERATIONAL AMPLIFIER

FEATURES

® VERY LOW MOISE: BnV/VHz at 10kHz
® LOW V.t 500uV max

® LOW DRIFT: 5uV/°C max

® LOW [: 5pA max

@ FAST SETTLING TIME: 2us to 0.01%
& UNITY-GAIN STABLE

DESCRIPTION

The OPA2I0T7 dual operanomal amplifier provides
precinon [ifel performance with the cost and space
savings of a dual op amp. It 1= nseful m 3 wide range
of precision and low-nowse analog corowiry and can be
used to upgrade the performance of designs cwrenthy
using BIFET® type amphifiers.

The OPA2I0T 1z fabniecated on 2 propmetary
dialectiically tsolated (Difet) process. This holds m-
put bias cwrrenis to very low levels without sacnficme
other important parameters, such as mput offset volt-
age, dnft and nose. Laser-tnmmed mpat coowoy
vields excellent DC performance Supenor dymanuc
performance 15 achieved, vet quisscent cmrent 15 held
to under 3 5md per amplifier. The OPAI 107 2 nmty-
gam stable

The OPA2107 15 avalable m plastc DIP, metal TO-
98, and 50IC packages. Indusimal and Military tem-
perature range versions are svailable.

+  Maling Address: PO Bom 1MN -

Tucson, AT 35734 - Streel Address: 6TH) 5. Tecson Bivd

APPLICATIONS

@ DATA ACQUISITION

® DAC OUTPUT AMPLIFIER

® OPTOELECTRONICS

® HIGH-IMPEDAMNCE SEMSOR AMPS

@ HIGH-PERFORMANCE AUDIO CIRCUITRY
@ MEDICAL EQUIPMENT, CT SCANMERS

 Tucsem, AL 35706




Supertex inc.

DN2530

/=1, N-Channel Depletion-Mode

"i ./ Vertical DMOS FETs

Features
* High input impedance
Lowr input capacitance
Fast switching speeds

Free from secondary breakdown
Low input and owtput leakage

[
>
B Low on-resistance
>
3

APP lications
= Momaily-on swiches
F  Solid state relays
= Converers
F Linear ampiifiers
F  Constant cument sources
*  Power supply circuits
»  Telecom

Ordering Information

Part Number | Package Option | Packing
DNZE30N3-G 3-Lead T0-82 1000/Bag
DN2530N3-G PO02

DN2530N3-G P03

DHN2530N3-G PO05S | 3-Lead TO-52 2000/ el
DN2530N3-G P13

DN2530N3-G PO14

DNZ530N8-G 3-Lead TO-243AA (SOT-89) | 2000Res!

=5 genofes 3 lead (Foj-tes | RoHE complaT rackogs

Coniact Bciony & Waler “Die avalaciny.

Dewvees o Waler. Db form are =ad (Foj-fee f SoHS CompiaT.

Absolute Maximum Ratings

Drain-to-zource voltage

BV

DEx
Drain-to-gate voltage BV ..
Gate-to-source voltage E )

Oiperating and storage temperature

-B5°C o +150°C

Assafute Madmum Rafings ae Mose values DEFond W damage io Me devioe may
LY. Funclional opsration under Mese conditions {5 nor impiien. Continuous ooeration
of Me oovice af Fn absolte mong Vel may afect cevios el AV wilspes o

Feferenced o devios groond.

Typical Thermal Resistance

Package a
Flead TO-B2 1329CwW
FHlead TO-243AA4 (ZOT-RE) 133°CAW

General Description

The DM253D is a low threshold depletion-mode (nommally-
on ) ransistor uiilizing an advanced vertical DMOS stnecture
and Supertex’s weflproven silicon-gate manufacturing
process. This combination produces a device with the
power handling capabilities of bipolar transistors and
with the high input impedance and positive temperature
coefficient inherent in MOS devices. Charactenstic of all
M5 struciures, this device is free from thermal runaway
and thermalty-induced secondary breakdown.

Supertex’s vertical DMOS FETs are ideally suited to a
wide range of switching and amplifying applications where
high breakdown voltage, high input impedance, low nput
capacitance, and fast switching speeds are desired.

Product Summary

Pin Configuration

‘m

SOURCE

SOURCE
DRAIN

GATE GATE

TO-32 TO-243AA (50T-83)

Product Marking

SiDN | vy =Yaar Saaled
253 0] WW=Weak Saaled
YyYyww = "Gmean” Packaging

Packspe may or may not incivde the iowing marks: 5 or 7
Ti-32

W = Coda for week seaked
= "Grean” Packaging
Package may or may nof nciude the illowing marks: 5 or i)
TO-243AA (SOT-89)

e B R
AgEITTY

Supertex inc.

WWWLS |00 03 C G




