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Religious
Conversion

GROUP TEST

Our review of five USB-to-5/PDIF convertors invokes digital religion, Noel Keywood says.
Rafael Todes listens in supplication.

igital can be confusing

at the best of cimes,

and this group of unas-

suming licde convertors

demanscrates the issue,

Superficially, they con-
vere USE digiral audio, cypically from
a computer, to S'PDIF digital audio
suitable for a hi-fi. Their role chen is
simply to allow a computer to con-
nect to the hi-fi, sa music can be
played from Windows Media player
or iTunes through a decent sound
SYSCRIML.

Somewhere along the line,
this simplest of ideas got diverced
inta areane digial camplexicy. The
digital comversion process has been
canfigured 3o what could have been
simple definitely is not: these units
don't just convert, many of them
clean up the digital signal oo, in
arder to lift sound quality. Enter
religian!

The group comprises five
Corvertors. ranging in price from the
Kingrex LICI92 at £159 up to an eye
watering £825 for the Audiophilleo
| —and mare expensive designs
are available. Budget convertors
simply do their stated job, canvert
from USE ro SPDIF, but as price
increases a more sophisticated
methad of clock conoral, knevwn as
asynchronous operation {see page
25) enters the picture, as well as
ather interesting ideas such as an
external USE pawer supply and
— macurally! — a batrery powered
external USB power supply.

Yes, ic all gets nutty quickly, buc
that’s what happens to digital audio
ance audiophile religion mkes hald.
In this review we keep away from the
horrors of Phase Locked Loops and
suchlike, and keep it simple. In amy
case, as intelligent as modern digital
circuits are now becoming in cheir

attempes to suppress the ills of digial,

the local digital signal chain is so
camplex and behaviourally difficule co
predict, that what actually happens in

any one set up cannot be fully known
by curside observers,

Digital audio as it comes owt of a
computer’s LISB part is in an entrely
different format to that concocted
for an S'PDIF connection into a
hi-fi syseem. A USE receiver must
assemble the computer audio data,
recrieve the cleck information, and
reduce or eliminate bemishes such
as jicer and naise. It is possible to
clean up a digital signal using a variecy
of strategies, often one after another
in a daisy chain of digital signal
processing, before sending it out to
the hi-fi, and bath the degree and the
saphistieation of these strategies is
what decides cost.

Whilst most convercars use
function-specific silicon chip building
blocks, this has difficulties, especially
with computer campatibilicy. Two
maodels, the Halide Bridge and
Audiaphilles, use non-functian-
specific Digital Signal Processors
(D5F) in conjuncdon with an audio
framewark code, as well as their own
custom code, to perform the process
and both linked up o Windows Vista
(5P2) and Windows 7 immediately
in our tests {we did
nat try XP etc). Wich
the athers, a special
Windews driver is . |
needed, supplied by the '. |
manufacturer. Listening [—1"
wias carried out on |
Windows 7.

Mac O5-X fram 106
[Snow Leopard) onward
waorks with its cown drivers
that can handle asynchronous
operaton. Tests were carried
out using O5-X 10.8, 50 both
Windows and Mac were

used to check for compat-

ibsility.
LISTENING

The way digital can degrade sound
quality is well known o Rafael Todes,
as it affeces his recordings of the

oo hifrwrartd.co.ol

Alegri Sering Quartet. in which he
plays an Amati vialin, In parcicular,
loss of spacial perspectives blurs

the placement of players, loss of
timbral resolution lessens differences
between brass and woodwind,
making his Amati sound like a
Yamaha synth copy, and digital glare
or hardness makes gut strings sound
like steel omes. These are all sensitive
issues for him so he was keen to
liscen to these convertors, feeding
his Weiss DAC202, a Music First
Audio passive preamp. and B&WW
BO2D loudspeakers. Recordings
were various but included his own
of the Alagri. He listened befare

we measured and the correlation
between what he heard and what we
measured is surprising,

* see p25 for Conclusion, com-
puter compatibility, asynchro-
nous operaltion, tests and much
mare.

el Rl
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GROUP TEST

18

KINGREX UCI92 £159

USP: Optional battery power supply, entry level 32/192
capable converter with proprietary USB drivers. Adaptive.

ingrex say “the UC192 of an 125 output via an Rj45 socker SOUND QUALITY
can transfer from PC or This is an internal link, where clock Listening to the 'Dance of the

Mac at 16bit. 44.1kHz to and data are carried separately Tumbders" shows a good presentmtion,
32bic, 192kcHz dhrough 5/ (there is no agreed sockerry for it). up there with the others. There
POAF and 125 outputs. The It s preferable o SPDIF but few seems to be a touch more sheen to
192 runs isochronous the sound, not unpleasant, just a bit
with an adaptive clock generator to varnished’. The bass is a tad slower

auro sync with the host The mascer
clock generator is a chssy Ippm

than the Halide Bridge and there is
just a fraction less air to the sound.
THCO unit with proprictary low- | have to mention at this point, that
jitxer drivers for Windows and using |Play in [River yielded the blue
Mac. Direct Sound, ASIO4ALL. Vitry - scremn of death o my Windows 7
and VWASAP are all sup- laprop. and | had to use the fallback
ported and run smooathly™, of Foobar, which coped well. Mot a
The LKC192 ships with level playing field, but |Play doesn't
integrare with every corvertar at
present.VWhen | try and listen to the
Mozart on Foobar, there seems
to be a problem with the
awloward sample rae of
882, and Foabar doesn’c
pick this up, 50 an exact
comparison, like-with-like
is impassible.

In the Mozart Prague
apening, I'm aware of an issue
in the Snow Maiden dance, of a
looser bass operating — a bir splashy.

Ty

& The convertor (top) has a

Bt riuciiy TNACE, i 1 : mini XLR balanced output
suitable input — and none fram at left, plus 125 through an

aWindows driver (ASIO4ALL) IEwe Whlch: 1 periftar RJ45 socket at right.

that needs to be insalled on your Kingrex advise manual driver

computer and the Kingrex mamual instalation before connection

exphlains how, in 2 procedure that will  ©o a2 computer to prevent

have Mac users rolling around the Windows autamatcally installing

floor laughing an unsuitable driver. Kingrex

The unit is noc USE powered recommend Windows T and Mac
like many, so a LISE power supply O5-X 10.6 (Snow Leopard) or

upgrade will not help. k has its own later, but older OS%es will work,
srmall wall wart supply, delivering 7.5V including XF.

at 200mA. A battery version is
available hovwever.

The UCI92 works right MEASURED PERFORMANCE

up o 24/192 so will handle The Kingrex result was dominated by clock drifi
top resolution digital audio. appalling clock drift, no less tham 7nS,  signal related
Balanced and unbalanced SIPDIF ESE0EIRE LR ET LR oM | T random
outputs are fimed, elecorical is at least x20 more than expected
only; there is no optical from amy digital source, including CD.
supur. However, the electrical Using the external battery supply I_lf JITTER
outpurs. are isobred by pulse / o the I.E_S,I"F_BI.I balaaced m
pE AR B made no M&rﬂm._nﬂemue. signal

- related and random jitter figures
loops and reduce electrical SRR By lows, the hat i
noise, Transformers need conneclicn ﬁq*"q :ﬂ# improvemeant

COMeCT Dermination Co Minimise e R
jitver; the mini-XLR owtput

must see | 10 Ohm termination R BT EREIER DR BN T
and unbalanced 75 Ohim. sample rate 48k

Very unusual is provision
HIF WORLD APRIL 2012 v b frvvorid coul]
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GROUP TEST

HALIDE BRIDGE £329

USP: Integral cabling and Wavelength 24/96 asynchronous DSP
code that makes Windows drivers unnecessary.

is is 2 compact and very
s¥ to use convertor that
runs Streamlengeh LISB
code fram Wavelength
Audio to interface with
Windows Vista and 7,
or Mac O%X asynchronously. As
Wavelength Audia seem to specialise
in valve amplifiers, alongside LISE
products, this is a company with a
braad autlaak. The Halide runs up to
24/%6kHz bit depehfsample rate and
is USE powered. It can be used with

a USE power supply. In ' Windows and mm USE POWER SUPPLY

Mac the device must be selected as This IISB power unit supplies 5% at |A to a USB line by breaking the power connection
usual, co ger saund chrough ic, but frem the computer and inserting itself with an in-line adapror plug — a neat idea, Rafael used
special drivers do not have to be it with the Halide Bridge comvertor and felt they worked well tagether.

loaded.

SOUND QUALITY

Afrer a cursory survey of che
different adapeers concerned,
| was immediacely drawn to
this unusual audio piece. It

is literally a cable, with the
electranies builc into the eable
~ the 5/POIF end. It takes

ic's power from the USE on
the laprop, but can be cleverly
upgraded by providing dedicaced
power.

Listening to the Linn Records'
versian of Moezrcs Prague Symphany,
conducted by the late Sir Charles
Mackerras, | was blown away by the
smaothness of the sound, combined
with a fulseme and rich qualicy,
which imaged beaurtifully, The
use of the optional dedicated
power supply further enhanced
this most luuriows of sounds.
The link seemed to have a natural
sense of authoricy wich this large
archestra. The basses roared
with the right amount of grip

amd grune, with no noticeable “Eﬁsuﬂﬂl PEHF“"M“HEE

averhang. The violins sounded The Halide Bridge managed very low Recording sample rate 44.1/0utput
A e RN L jitter figures right across the board from  sample rate 48k

The Halide Bridge convertor has a stan-
dard USB plug at one end, and a giant
phono plug at the other, that plugs into
a normal S/PDIF electrical input. Inside
the plug lies the convertor.

heard, and | am surprised to withstands whatever is thrown at it
be getting these results from very well, making it a robust convertor.
a humble Toshiba Windows 7

HALIDE BRIDGE

shrieking. Listening to Rimsky our 48k sample rate tast, Clock drift clock drift 30ps
Karsakev's "Dance of the was a low 30p5 and signal related jitter  signal related 25p8
Tumblers' on Chesky HD tracks, EEiERCITE LR VE LR TS random 5ps
there is superh saparation of Signal related jitter fell to just 10ps
= o from a 44.1 CD track un-resampled, MEEERR
the archestral sections, lovely 7
: ? from the Mac. Clock drift sunk to 25p3 g,
clean mambourine shakings and 3
e and these figures were almost as good -
an averall sound chat is airy, : L ol
as it gats with digital. oy
but with contral. This Is up with These are consistently good ol
f the b I ki - : g bl
O LRl resulis, suggesting the Halide Bridge i
]
=
10y
"

Halidedesign

laptop!
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GROUP TEST

MUSICAL FIDELITY V-LINK
24/192 £230

USP: Asynchronous 24/192 converter, USB powered, with supplied
Windows driver software.

— = R
_,-r—""'f
‘ /- -.
WeLink 24/192 is a of the gaps beoween the players.
rraightfarward asynchro- and seemed to create a blacker
nous convertor that cov- background from which the music Musical Fidelity keep it
ers all sampling rates up emerges. Althaugh it is £70 cheaper simple with balanced XLR
to 192kHz, ar up ta 24bic than the Halide Bridge, | missed that output (left) and unbal-
resolution. le simply has a beautiful sense of calm the Halide anced phono only. Bright
USE B plug input at ane end, like the  created, the way in which it separaced coloured leds show data
others, and electrical outputs at the orchestral textures so convincingly. rate.

ather, in unbalanced form via a phono
socket and balanced form via an XLR

The Musical Fidelicy
seemed to get excited

socker. There is no opdcal output and  about everything

mo pawer supply; it is USE powered.  that it reproduced, o [l o

An array of bright indicators show and in the process | . oo i v [l .
sampling rate. This is a plug-and-play missed the subdacy @ T
unit. but for Windows it needs the of texture that the . Bl e

ASHD USE driver ASIO4Al to be
inslled, for up to 24/192. With Mac
O85-X 106 (Snow Leopard) and
arward it works fine up co 2496
anly, a limitation Imposed by
Core Audio in che Mac.

Halide was doing sa

weedl, even when both =
were gperating on

Foobar.

MEASURED PERFORMANCE

SOUND QUALITY The Musical Fidelity V-Link delivered a  sample rate 38k
This camvertor presented good set of jitter figures from owr 44.1k  clock drift
a slightdy bigger soundstage sample rate CD test un-resampled. signal related

However, when resampled to 48kHz by random
the Mac, clock drift racketed from 20pS
to 160p5 — no disaster by any means
and roughly what is expected from CD
players, but not up with the hest here.
Also, a small 30p5 jitter peak at 220Hz
consistently appeared, not seen on

the other devices. These were minor
blemishes though and the V-Link still
returned good figures.

than che others, and seemed
to be fuller to the polne of
shouwting the music at me! It
seemed to be lauder than the
other convertors which seems
impossible given the job its
doing. It certainly is a forceful
communicator!

| tried a licthe experiment.

fitting the LUSB power supply
to the cable, and this gave

me mare of 3 mental picture

JITTER

MUSICAL FIDELITY
V-LINK 24/192 £230
Musical Fidelity

Recording sampla rate 44.1/Output

zu HI-FI WORLD APRIL 2012




GROUP TEST

SOTM DX £365

USP: Asynchronous 24/192 converter with supplied Windows
driver software and optional battery/mains power supply.

e e

G

g il

awlwardly named SOtM  serioushy The Chesky download of with the upgrade. It doesn't quite
fram Korea Icis an asyn-  Rimsky-Korsakovs ‘Dance of the hawe the alriness of the Halide, but
chronous convertor that Tumblers' shows thae this link has seems to do the transients superbily.
accommodates 44.1 and a good sense of coantrol, with good
4Bk sample rates and their delicacy for the orchestral effects This is one of the few convertors to have an opti-
multiples all the way up to going an_The mmbourine starts and cal 5/PDIF ouiput. Our measurements showed it
|92kHz. with up to 24bic reselution.  stops well, the strings sound clean, worked almost as well as the elecirical outputs,

so this convertor ticks all the bowxes. perhaps a bit less present than | have  yincluding AES/EBU at left.
It comes with a USB driver disc for heard an the VWeiss playing
‘Windows {XP/SP3,Vista/SP2, 7), or through FireVWire, but

will work with Mac O%-X 106 (Snow  a really excellent well-
Leapard) onward. Daca race must be constructed sound with
set in the Advanced tab of the Sound  a good solid soundsmage. |

conerol panel in¥WWindaows. would put it equal to the
The small SOtM s USE powered  Halide Bridge without

but has an outhoard power supply the extra USE pawer

option that altermatvely will run ic supply, but not as good

from batteries instead of the

computer’s power supply. The
batteries are charged from the M[nsnn[n P[nrunmmci

mains. The S0tM produced good if not

S/PDIF sutpurs are in exceptional figures when fed our Recording sample rate 44.1/0utput
balanced AES/EBL form via an resampled 48k sample rate test signal. sample rate 48k
XLR sacker, unbalanced farm Signal related jitter was low at 30p3 clock drift 60pS
via elecerical output through and the random jitter noise floor low at  signal related 30ps

GpS. Low rate clock drift was a little random BpS
ket @l and

b higher than the others at 60pS, but

still mot high. With the wn-resampled

— unusually — via an optical
TOSLINK option as well.
On high qualicy comvertors

84.1kHz CD test signal, signal related
jitter improved as expected to 25pS,

TOSLIMK and its need for with clock drift and random jitter as ':

a mransmitcer and receier hefore. The optical output was no :

o LR t sinner at 3BpS signal related jitter g,

UNCITHTION. but XLR was worse at 50p5; the y
unbalanced electrical connection was x

SOUND nmm cleanest, With the external power E
a

This pwo wnit affair also shows “m' mains of mw made, results
were unaltered.

the importance of taking power

fanarvs Bifrwrorid.co.ol] APRIL 2012 HI-FI WORLD 21



GROUP TEST

AUDIOPHILLEO | £825

USP: Asynchronous 24/192 converter with its own DSP code that
makes Windows drivers unnecessary.

Audiaphillea is guite
radical design, based
an a D8P with an audia
framework code. The
Audiophilleal is a

deep religion con-
vertor that, interestingly, is

50 complex it is easy o use.
Running sofoware that utilises
standard Windows and Mac

LISE drivers it does not need o
have a Windows driver loaded, which
avoids a lat of hassle. It processes

up o 24192 resolution, working
asynchranously. The tiny aluminium
case houses not just a DSP but also
a full colour QLED display screen, all
powered fram cthe UISE line. A digial
volume control is provided to adjuse
channel balance by up to 10dB and,
for religious education, a ficter gen-
erator is fitted so you can learn to
identify Satan.

A if this wasn't enough you
can also adjusc sigral rise time, slow
for poor cables up to fast (TaS) for
so called direct connection, which
means almast no cable. There are
many ways to perform supplication
o the digical god, because there are
numerous menus and adjustments in
this very unusual convertor.

Qutput is wia a 73 Ohm BNC
socket anly, internally run through
an isolating cransfarmer. Adaprors
are provided, although it is best to
avoid such things at this level and
use a quality BNC-to-phono cable to
connect to a digital DAC input.
There is no aptical sutpue. A

|2V trigger power supply is

N,

the convertors that | heard, with
the passible exception of the Halide
Bridge, which shared some of its
characreristics. The sound of the
strings was large, solid and tmbrally
refined. When | liscened co the
‘Dance of the Tumblers' on the
‘Weiss DACI02's FireWire ocutput
against it. the Audiophillea managed
to separate the texture of the
cellos and basses betrer, where
Fire¥Vire merged che two sections
to a greacer extent. The soundstage
of the Audiophilleo was a few yards
[meeres!) desper.

The Audiophilleo was a tiny box with tiny
sockets on if, for power, trigger and head-
phone. It has anly USE in and BNC sock-
eted S/PDIF out, for which convertors are
provided.

MEASURED PERFORMANCE

provided if che criggering output
to contral amplifiers is used,
and there is a remote contral
aption. A Wireworld LSE cable
is provided too.

SOUND QUALITY

Anather convertor with a

wall wart power supply! This
one has an LED display with

a valume cantral. My general
impression in the Mozart
Prague Symphony recording
was that it was finding the
elegance in the recording char
left mase of the others standing.
It was the most believable of

The Audiophilleo 1 delivered the best
sat of figures in the group, just ahead
of the Halide Bridge in signal related

jitter from our 48k sample rate test

gignal, returning just 18p5. However, its

clock drift was a trifle higher at 35p5,
against 30p3 for the Halide Bridge.
With the less taxing un-resampled CD
test sigmal, clock drift fell to 20pS and
signal related jitter to 12p5, incredibly
low figures. With the external power
supply, signal related jitter sunk to
15p8. Increasing virtual cable from 0

increased signal related jitter slightly, to

35pS max. Switching on jitter produced
dn3 of low rate clock drift (mon
deterministic jitter, mot signal related)
below 200Hz.

Recording sample rate 44.1/0utput
sample rate 48k

clock drift

signal related

random

35p5
18pS
SpS

JITTER

AUDIOPHILLED 1
Audiophillen

-5y 85ised
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ASYNCHRONOUS OPERATION

Three methods of operation are available to a USE connected device. In the
simplest and most obviows, data is sent from the computer to the device in a
unidirectional exchange, the device being locked to and passively following the
computer. The main issve is that of clock purity; the recovered clock signal is
full of jitter and noise from the computer, so even though purifying is possible,
this arrangement is now uncommaon.

In Adaptive mode the USE device has its own on-board clock and this
is locked to the computer clock through a Phase Locked Loop (PLL). It cures
mamny ills, but not all, especially low rate clock wander. The PLL needs a fast
lock speed and this conflicts with its response rate. A FIFO buffer is needed
too, to buffer data; it adds to cost. With adaptive mode the USE device is still a
passive slave, albeit one able to paper over a lot of computer imperfections.

In Asynchronous mode the clock on the USE device takes control; it is
nol passively locked to the computer. This requires bi-directional communica-
tion to the computer and an operating system able to process the requests
[(Windows and Mac 05-X can do this). A baffer is again needed. The oulput
of an Asynchronous USE convertor is mow, in principle at least, locked and of
guaranteed guality so the downstream hi-fi is sent a perfect digital. It is up to
the device to megotiate with the computer to stay within its buffer limits.

RAFAEL TODES CONCLUDES

CONCLUSION

onvertor has a low jit-
o the computer cl

a stable, fitter free convertor
charge, feeding the DAC a perfectly clocked
data stream. The computer is controlled by

the converior

Mot being a great fan of iTunes as a media
player, | tend to use Foobar when using a
PC. to extract high resolution audio files
from a laptop. | was recently sent a beta
version of |Play, which uses the shell of
Foobar or |River, and plays within ic | was
very impressed with the resubes | obtained,
and used this method to evaluate che
different USE/SPDIF convertors here A
music track tkes longer to load, but there
seems to be an improved sense of depth,
space and timing over the basic Foobar
player.

The S/PDIF cables went into my
trusted Veiss DAC02, for corversion to
analogue. The Weiss has a FireWire output
which proved to be a uscful reference.

My conclusions are chat of all the
comvertors, the Audiophilleo, the most
expensive at around £835 was the most
sophisticated.

The Halide Bridge, at £269 plus £89
for the optional Aquax 5V USE power
supply proved to be excellent value for
maney, but it doesn’t go to mare than 6k
24bie, which may be a problem for some
potential customers, given the recordings
that are emerging these days.

The Musical Fidelity was good, and
easily upgradable and can stretch to the
heady heights of 24bit 192k, which will
be attractive to those seeking maximum
resolution at a reasonable price.

| was also highly impressed with the
combination of |Play in JRiver that | used
for this review and look forward to the
time when it works seamlessly wich all
comvertors, as it provides for a noticeable
improvement over the basic Foobar player.
| listened to these convertors befare they
were measured and we were all surprised
to find measurement correlated so well

. with what | heard. RT

WINDOWS & MAC HEADACHES
‘Whether you play from Windows or Mac, there are some little
headaches char swaic. [1

Windows needs to have an ASIO audio driver installed, such
as the free ASICHALL This warked for us on Windows 7, but not
an Vist. It is said ta wark on XP but we did net oy it Up te
24/192 can be played through this driver.

The Halide Bridge and Audiaphillea did not need Windews
drivers installed.

Mac O5-X has a built-in ASIO audio interface
from 10.6 (Snow Leopard) anmward, le worked
perfectly with all the corvertars in our group,
acknawledging the presence of an external clack with
the asynchronous models. However, at present core
audio on a Mac is limited to 24/96, so 24/192s cannot
be pliyed and must be down comverted to 24/%6
before use.

L]
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JITTER MEASUREMENT
The S PDIF signal was fed to our Rohde & Schware UPL Thanks to Mark Welsh at
digrtal signal analyser, ahle to accapt unhalanced, halanced Itern Audio for supplying
anil optical inputs, & TkHz, -60dB test tone from a Philips f :
test CD d and the jitter it induced d p il :
o5 WHs and tho pittar it inducod measurod as
signal related’ pitter, a specihic form of deterministic jitter tel ﬂf':;;a::émm‘
The convertors were fed from o Mac Mini using o 44,1k CD z
clock at 44,1k |unconverted| and rate convertad to 48kH: -
far a higher jitter signal; we show jitter fram the 88k signal ltem Audio
Fenton
Stoke on Trent
8T4 3NR
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OPINION

here's no doubt digical

is harrible, le can sound
good, but the technicalities
and complexity are — well
— horrible! Old sureties,
such as digital code being
impervious to the outside world and
notionally ‘perfect’ are disappearing
dawn che drain ac an alarming race.
A major reason is that perfection
suis no ane in a world chat relies
an the imperfect being upgraded
tomorraw. Someone at Philips should
have thaughe of this conundrum long
ago, before declaring CD “perfect”.
Meawadays the big chip manufacturers
need to eell us their chip sounds
betrer than their rivals and o do
this they facus on digital's ofe khown
weakness: jitter. It makes me almost
feel sorry far digital; ic was oh-so0-
perfect not long ago and now it is
being dragged up and down chrough
the mud!
There ahways was, lurking in
the background, a nasty truch about
digital: it is analegue. Claude Shannon
connected digital data rate wa
analogue bandwidth long ago — the
1930s.This manch the whale issue
of what happens to a digical signal
when you start messing around
with the analague properties of
its transmission medium became
apparent in our apparenty innocent
review af five LISB-ta-5/'PDIF
convertors, although that was not the
anly cause of jiccer. It was just one
that became apparent in our tests,
showing how harrible digital can be.
Qur analyser showed quite
clearty that cables, connectors and
even dust measurably affect jiccer
levels. All chis is talked about on
the internet. as part of the sea of
speculation and hypothesis that floats
around. However, few have measured
praof af their assercions, because
high resolution jitter analysers are
as rare as hen's ceeth. Hi-Fi VWorld
has been able to measure |tter on

a digical signal for many years but
wie have not swung our Rohde &
Schwarz UPL analyser onto the
subject in any great way. Lncil now.

Assessing the sound quality
of five all-digical LISE-ra-5/FOIF
convertors is something that would
have attracted scorn jusc years ago
and | was unsure we could readily
tell the five convertors apart an
any reliable basis. Sound qualicy
differences beeween digital produces
are not clear cut. even though they
are subtly important. The nearest
analogy is that of preamplifiers.
Transistor preamps can be designed
to measure all but perfecty, Yet many
drain the life fram music, rendering
it "borlng” as soime are want Lo say.
‘Why | do not know and even fret
abouwt a lictle; after all | should have
some idea! Listen to a Music Firse
Audio rransformer preamp afcer any
solid-state design and you will know
what | mean. as so many athers have
faund aut

Compared to this situation,
digital produces look easier to
criticise, The |itter they produce
comes from everywhere, our
amalyser reveals. Hald on to your
seat: jitter levels even changed
when we reversed a |0m optical
cable, Polishing its optical ends to
remave fine dust seemed to cure
the prablem, bur quice what was
going on here | dread to consider
taa deeply. One has o invake che
idea of optically asymimetric dust, for
heaven's sake! On a scale of degrees
of nuctiness, chat’s worse than putting
CDs in the freezer to improve sound
qualicy.

In listening tests held by
researchers to assess the impact
of jitter on sound qualicy, many
nanaseconds {nS) of jitter — quite
a lar — is usually idencified as
being audible (CD players typically
produce less than one fifth of this).
Our measurements here suggest a

miniscule 50p% or sa may be audible,
if in a subtle almast subliminal way

This issue is complicated by the
face thar jiccer cakes ac least chree
different forms,

One farm affects the music signal
directh.VWe apply a IkHz tone at -
60dB to put a figure on it. At 50pS or
less it isn't a major player in cerms of
subjective impact it would scem, but |
hesitace ta be sure.

Then there is randam jiceer,
just general phase noise. Mastly it
measures around 10pS in narrow
band terms.An {old) Mac Mini optical
output is "dirty’, suffering a random
jitter floor of 20p5S ar so.This s
likely atrributable to guick-and-dircy
clack conversian fraim packetlsed
audio on the computer bus, to
continuaus audie on S5'PDIF Randam
jitter varies but not by large amount
i MOsT ConsUIMer equipment, our
measurements show,

Last but not least is low rate
clack drift. It is seen below |00Hz
and usually wanders up and down in
amplitude in random fashion. In a
computer a value of 300ppm is put
on clock smbility so it is chere alright,
even if apparencly in small quancities.
The Kingrex LIC 192 siiffered this
preblem in aur cescs, as you can see
clearly at left in our jitter analysis
And Rafael heard it befare we
measured che units.

Low rate clock drift is the
phenomenan that affeces bass qualicy.
Signal related jiceer likely accounes for
glare and coarseness, buc it is difficulc
o be cercain abour chis.

Owr unprepossessing little group
rest af LSB-ta-5'PDIF comvertars chis
manth raised a wide slew of horrible
issues. |t was a fascinating exercise,
one that taxed our abilities, but the
outcame we all found incriguing.
There will be more to come | am
sure, our measurements being aided
by a new Rohde & Schwarz UPY
digieal analyser. @
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