in the U.S.

K&K Audio is now selling

the premier European audio
transformers in the U.S.

New Lundahl Products

* Amorphous core tube power output transformers
- SE or PP

» Special SE 845 output transformer

« Compact high inductance power supply chokes

» Tube line output transformer

High-End Audio Kits

* RAKK DAC 24bit/192kHz D/A Converter w/
tube output stage

* MM/MC Phono Preamplifier

* MC Phono Step-up Unit

» Differential Line Stage Preamplifier

» Minimal Reactance Power Supply

* Tube Microphone Preamplifier

For more information on our products
and services please contact us at:

www.kandkaudio.com
info@kandkaudio.com voice/fax 919 387-0911

A Class A Chassis !
New ezPower™Chassis
- built in heatsinks
Pre-punched template chassis

e 3"or6"high, 8" or 12" deep

e Punched holes for inputs, valves,
power supply, speaker terminals

» With 30+ labels (inputs/outputs)

¢ Strong construction, 17" Front

e Black painted chassis and screws

¢ Also heatsinks, handles & plugs

¢ |Internet, Post or Fax order
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Lundahl Transformers | PRODUCT REVIEW

By Chuck Hansen

Back [

Measurements for the

‘Benchmark DAC1 USB

SETUP

I used a 75Q coax cable between my
Alesis ML-9600 Masterlink recorder
digital output terminated with a 75Q
BNC female to male RCA adapter,
and the Benchmark DAC1 USB AES/
SPDIF 75Q BNC Input 1. While the
DAC1 comes with an RCA female to
75Q BNC male adapter to use with a
conventional digital audio cable that
is terminated on both ends with RCA
plugs, I prefer to treat the digital AES/
SPDIF signal as an RF signal (which it

is) and use the 75Q BNC terminated
- cable with my BNC to RCA adapt-
- er. I applaud Benchmark for provid-

ing the 75Q BNC digital connector on
the DAC1, and I would like to see it
become standard in lieu of the inferior
RCA jack.

CAUTION: Never use a 50Q BNC
plug on the DAC1 digital 75Q BNC
input jack. The center pin of a 50Q
BNC plug is slightly larger in diameter
than that of a 75Q BNC plug, and you
could permanently expand the 75Q fe-
male input pin enough that it will no
longer make good contact with a 75Q

. BNC plug center pin.

In order to provide a suitable warm-

- up before testing, I played over one
- hour of 16-bit and 24-bit audio test
- tracks. The DAC1 USB easily locked
- onto 16-bit 44.1kHz digital signals, as
well as 48kHz, 88.2kHz, and 96kHz
www.designbuildlisten.com - 16-bit to 24-bit signals (I don’t have
¢ any 192kHz digital test data). There is

www.audioXpress.com

no indication of the received data bit
depth or sample rate on the front panel.
If there is an error in acquiring digi-
tal data, the input LEDs on the front
panel will flash to reveal various data
error codes as listed in the very thor-
ough instruction manual.

The DAC1 USB provides many in-
ternal jumper-selected settings, but I
left them all as-received. I also left the
rear panel Output Level switch in the
calibrated (fixed output) position. I did
not attempt to control the DAC1 USB
by means of a computer connected to
the USB port. The unit uses linear IC
voltage regulators rather than a switch-
ing power supply, so the case tempera-
ture increased from 25° C to 36° C at
the bottom of the chassis.

The DAC1 USB preserves normal
polarity from all its analog outputs.
The RCA jack analog outputs pro-
duced 2.004V RMS (L) and 2.007V
RMS (R) at 1kHz, or an insignificant
0.03dB maximum above the Red Book
Standard of 2V RMS. The balanced
XLR outputs both produced 1.267V
RMS (pin 2 hot) with the internal at-
tenuation jumper left unchanged. The
headphone output at the maximum
volume control setting is 2.87V RMS
at 1kHz, with about 0.4dB imbalance
between the two headphone jacks at
the unity gain setting. The volume
control does not operate on the bal-
anced or unbalanced RCA outputs in
calibrated mode.



.I;;;‘T7lév12l1317(:ébV117

Analog playback should be
More Technical
More Objective
More Affordable
The Technics SL-1200 SE
Five Base Models

Seven Genuine Upgrades
Starting At $475
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Preserving The Sounds
Of A Lifetime
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MEASUREMENTS

jack analog outputs measured 29Q at

20Hz and 1kHz, increasing slightly
to 31Q at 20kHz. The balanced XLR |
outputs measured 133Q over the audio
band (this will vary with the attenua-

tor jumper settings). The front panel
headphone output measured less than
1Q with the volume control set for
unity gain.

Hum and noise measured a low
-110dB relative to 2V RMS, and
-116dB A-weighted. The analog out-
puts had a negligible DC offset of
3.4mV. Separation between the ste-
reo channels was about -105dB at
10kHz.

I recorded the frequency response |
shown in Fig. 1 from the RCA ana-
log outputs into 100k and 300 loads, '
using 16-bit/44.1kHz Red Book data :

as well as 24/48kHz and 24/96kHz
data. The DAC1 USB response drops
off by -0.23dB at 20kHz (44.1kHz
data), and -0.81dB at 43kHz (96kHz
data). When I decreased the line stage
load to a difficult 300€2, the frequen-
cy response fell by -0.84dB at 1kHz,
with a slight droop at 10Hz with
16/44.1kHz data.

Figure 2 shows the deviation from
flat response when I fed pre-empha-

sized Red Book 16/44.1kHz digital
data to the digital input. The de-em-
phasis correction is accurate £0.09dB, !

20Hz to 20kHz.

The THD+N versus frequency for

the DAC1 USB RCA analog outputs
using 16/44.1kHz digital data is shown
in Fig. 3. I used the steep distortion test
set 22kHz low-pass filter to remove
out-of-band noise. Note that the results
shown here are just about at the low
limit of my distortion measurement ca-
pability. Decreasing the load from 100k
to 300Q2 showed only a slight increase
in THD+N. The headphone output

with a 32Q load is shown as a dashed
line. This is all-around excellent perfor-

mance.

axis limit in my graph.

The DAC1 USB output spectrum

. of a 50Hz sine wave at 0dBfs into
The output impedance of the RCA | ,
- to 1.3kHz. The THD+N measured | spectrum range to 20.5kHz shows
- a similar benign result (not shown).

above the -105dB noise floor of my

100k is shown in Fig. 5, from zero

0.0027%, with no visible harmonics

. spectrum analyzer. Raising the fre-
- quency to 1kHz and expanding the

The distortion residual waveform for a

THO+N (% OF DUTPUT LEVEL) ws MEASURED OUTPUT [dBr) 1WHz INTC 100k, 22WHz LP FILTER

0.5
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%
z
+
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-90 -80 -70 -60 -50 -40 -30 -20 -10 O

QUTPUT (dBr)

FIGURE 4: THD+N vs. output.

Figure 4 shows THD+N versus out-
put voltage for the RCA output into
100k at 1kHz. The THD+N level in-
creases in a straight line as the output
level decreases, up to the 0.5% vertical

AUDIO TRANSFORMERS

AMERICA’S PREMIER COIL WINDER
Engineering « Rewinding ¢ Prototypes

McINTOSH - MARANTZ - HARMAN-KARDON
WESTERN ELECTRIC - TRIAD - ACROSOUND
FISHER - CHICAGO - STANCOR - DYNACO
LANGEVIN - PEERLESS - FENDER - MARSHALL
ELECTROSTATIC TRANSFORMERS
FAIRCHILD 660/670 RCA LIMITERS
WE DESIGN AND BUILD TRANSFORMERS
FOR ANY POWER AMPLIFIER TUBE

PHONE: [414] 774-6625
AUDIO TRANSFORMERS
185 NORTH 85th STREET
WAUWATOSA, WI 53226-4601
E-mail: AUTRAN@AOL.com

NO CATALOG

FAX: [414] 774-4425

CUSTOM WORK
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FIGURE 6: 11kHz + 12kHz intermodulation distortion.
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1kHz Sine Wave at-90.31 dBFS

FIGURE 10: 1kHz sine wave at -90.3dBfs with 16/44.1 data.

“One great soundmg,

N ———

und Hypex UcD™ amphﬁer Hightights

modules are designed from the ground M Flat, fullyload-independent response

upfor true fidelity. The fully discrete M Low outputimpedance

circuit affords total control over every M Verylow, frequency-independent THD

detail of operation. Add to this custom- ™ Very low noise

built parts to make it all happen and a ™ Fully passiveloop control
team of committed audiophiles toinsure ™ Consistent top performer in listening trials

the amplifier delivers on its sonic
promises: absolute neutrality and
transparency while retaining the full
emotional impact of the music. The
amplifier operates in Class D, needs
virtually no cooling and has the lowest
EMlintheindustry.

Listen to one of the many great
audiophile and professional products
already using Hypex UcD™ modules.

regulators!
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Plus! Update any audio circuit
with HXR™ modules: ultraquiet,
ultrafast discrete voltage

OEM products available

UcD700HG

Kattegat 8

9723 JP Groningen
The Netherlands
eX . +31 50526 49 93
electronics sales@hypex.nl

www.hypex.nl
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0dBfs 1kHz sine wave, taken after the
distortion test set notch filter, showed
no discernible distortion harmonics or
AC power line artifacts and just a low
level of noise (also not shown).

Figure 6 shows the DAC1 USB
output spectrum reproducing a com-
bined 11kHz + 12kHz intermodula-
tion distortion (IMD) signal at 0dBfs
into 100kQ2. The 1kHz IMD prod-
uct is -95dB (0.0018%). Repeating
the test with a 19kHz + 20kHz CCIF
IMD test signal (Fig. 7) resulted in a
-102dBfs 1kHz product (0.0008%).

I applied a 1kHz square wave at
0dBfs, 16/44.1kHz digital data to the
DAC1 USB and monitored the re-
sulting scope trace from the DAC1
USB (Fig. 8). The Gibbs Phenom-
enon ringing is unremarkable except
for the slight leading edge damped
oscillation. Increasing the digital data
to 24/96kHz (Fig. 9) showed a better
representation of the square wave, with
a bit higher peaking on the leading
edges.

The reproduction of a 1kHz sine
wave at -90.3dBfs with 16/44.1kHz

data is shown in Fig. 10. The sine
wave at this +1 bit signal level ap-
pears as three distinct levels, just as it :

should. Increasing the data resolution
to 24/96kHz at -90.3dBfs produces

the fine sinusoidal shape shown in Fig.

11.

lent set of measurements. The instruc-
tion manual includes 15 pages of test

graphs provided by an Audio Precision

System 2 Cascade.
POWER SUPPLY CONCERN

I removed the cover to take a look at
the PC board since the instructions

to get internal access were in the in-
struction manual. I was a bit alarmed

to see that the analog IC regulators
are +18V (7818A and 7918A). This
is fine for the 5532 op amps (£20V

maximum), but the LM4562 op amps '
and the BUF634s have an absolute

maximum rating of +18V. I didn't see
any other local lower voltage PC board
mounted regulator chips, nor a -5V

regulator IC that might be teamed
with the 7805A for a +5V supply for

The DAC1 USB produced an excel-

Ready, willing
and

AVEL

offering an extensive
range of ready-to-go

toroidal transformers

fo please the ear, but won’t
take you for a ride.

i0! Avel Lindberg Inc.
47 South End Plaza
New Milford, CT 06776
tel: 860-355-4711
fax: 860-354-8597
sales@avellindberg.com
www.avellindberg.com

ONE SIZE

Speakers 21” -

_/

/"

FIT ALL

2” manufactured.in.North America

WWW.MISCOSPEAKERS.COM

assemb Iw and product delivery schedules.
Inge, sub-woofers, coaxials, passive radiators

(612) 825-1010 | Fax (612) 825-7010 | info@miscospeakers.com
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INNOVATIVE LAMPS
AND JEWELRY
MADE FROM
VACUUM TUBES

e Tubes-Bought & Sold

e Tube bases available

e 1000+4PR60 (glass) envelopes

e Stocking Distributor of Uranium
glass (Hard Glass)

e Kovar Sealing-Tubing & Rod

#5J29: World War Il Radar
Tube classified as “secret”.
Lamp is 17" high. $100.00

§ #707B: Ancient, “1940's”
Klystrom. Used in early radar
systems. Two step base, 3'x

B 3" square, 7" high. $15.00

United Electronics Co. (Est.1935)
(973)751-2591 Phone
(201)652-44083 Fax
Dloc111111@aol.com
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Benchmark DAC1 USB
1kHz Sine Wave at -90.31 dBFS 24/96kHz

FIGURE 11: 1kHz sine wave at -90.3dBfs with 24/96 data.

' the op amps and buffer ICs. This is

not really possible, because the maxi-
mum headphone output is specified

. to be +21dBu (8.69V RMS) and the

balanced outputs are specified to be

NOW AVAILABLE!

The NEW

OLD COLONY

SOUND LAB

CATALOG

You'll find:
Over 150 books and CDs
on audio technology
New test CDs
Software for design and
measurement
Sound Strobe and more
test equipment

OLD Co
~ULONY
SOUND LIX}S

FIND THE ENTIRE
PRODUCT SELECTION
ON-LINE AT WWW.
audioXpress.com

Old Colony Sound Laboratory, PO Box 876, Peterborough, NH 03458-0876 USA
Toll-free: 888-924-9465 Phone: 603-924-9464 Fax: 603-924-9467

E-mail: custserv@audioXpress.com

www.audioXpress.com

FIND THE ENTIRE PRODUCT SELECTION ON-LINE AT
www.audioXpress.com
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+29dBu, or 21.8V RMS.

I did not attempt to measure the
actual voltages at the op amp supply
pins, but the 18V regulators raise a
red flag for me if those parts are actu-
ally used at £18V (or even higher, since
the tolerance on 78xxA and 79xxA
regulators is 2% at 25° C, or 4% over
the full temperature range). My abso-
lute safe maximum for any analog IC
is 90% of maximum rated, or £16.2V
in this case.

The reason I use 90% is because
that’s the maximum number that both
MIL-HDBK-217 and the Telecordia
(Bellcore) TR-332 “Reliability Predic-
tion Procedure for Electronic Equip-
ment” have in their MTBF calcula-
tions. I work pretty close with both
documents and talk with the guys
who have cognizance over the mili-
tary handbook, and they say if you go
above 90% for semiconductors, you
are conducting experiments, not pro-
viding suitable power for long-term
reliable operation of analog ICs and
semiconductors. Calculated MTBF
effectively becomes zero hours above
90% Vcc. Except for passive phono
preamps that require lots of headroom
to make up for the loss through the
EQ_stages, there is rarely any need
for more than 2V RMS output to a
power amp, so £15V DC rails should
be fine. aX
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