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21 June 2015

System Setup

Melco NTA
Klimax DSM/1 | Akkurate DSM
B&W CM8 S1 | Exakt Akubarik

Requirements

A number of people, on Linn & Minim forums, are enthused by this product. However, considering the price
of the unit it is worthwhile establishing whether some of the claims, as well as the standards based TCP/IP
domain, are true or are the claims are the result of some form of expectation bias.

This document examines these claims and details the test processes behind, along with an in-depth look at
the unit itself.

Conclusions

The Melco is a well-engineered device, which is without doubt. The question is whether it lives up to the
marketing claims. As you will see, later in this document, there are a good number of myths which have
been resolved during the testing.

There is also the matter of cost.

At £1,600 - would a similar QNAP be just as good? Given the specifications of the Melco (1.2Ghz, 2GB RAM, 2
x 2TB disks) an ordinary QNAP (the HS-251 with 2x2TB, Marvel 1.6Ghz) would be in the order of £350.

Unfortunately, and given the lack of evidence to suggest an improvement on audible
quality, it is my opinion that | could not recommend the Melco over any other consumer NAS
given the price. The difference, some £1,300, would be better spent on more capacity, more
memory and/or a faster processor (leading to better performance of scrolling & response
speed) on a QNAP/Synology device.

However, as an “all in one” device it may appeal to those who are not technically minded
and simply want to plug in the device and for it to work. In this role, the Melco excels, albeit
at a cost.

v Mike Spragg — V1.1 Page 1 of 14



Setup (Dealership)

The original setup was at the dealer for Linn/Melco - we listened to several tracks (all 24-bit) and compared
them against:

o Akkurate DSM & Exact (non-exact setup) Akubarik

e Melco acting as an ordinary NAS (no Player link)

e ADell Server running Asset

e ANAIMNSO1

e Melco connected via the Player port CAT5e and to network CAT5e

The tracks were:

e “Hey Now”, London Grammar, 24-bit, 44.1Khz, 2116kbps, FLAC Format
e “Flume”, Peter Gabriel, 44.1Khz, 2304kbps, FLAC Format
¢ “Nightswimming”, R.E.M, 48Khz, 2304kbps, FLAC Format

After switching cabling and listening to both Hey Now & Flume (1 listened to REM alone) it was determined
that if there was any improvement at all it was very subtle. We thought we heard a difference at the start of
“Flume” but, repeating the test showed that the difference was almost negligible if anything at all. | then re-
ran these tests at home, results at end of document.

Setup (Home)

e Klimax DSM/1

e B&WCM8S1

e Melco acting as an ordinary NAS (no Player link)

e A QNAP TS-879 running Minim Server

e  Same QNAP but with Minim Server set to transcode to WAV
e Melco connected via the Player/LAN port using CAT6 cable
e Twonky v7 and MinimServer (separately installed)

e Repeated tests with CAT5e cable
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Operational Setup

The Melco was extremely simple to use. The OLED front display clearly showed (even from a distance) the
track being played. The controls on the front were very clear and the menu system easily navigated. The size
of the unit also complements the Linn equipment. Good quality framework and back/front panels were
observed.

Despite this — it would have been easier if Melco had provided a web interface, rather than just the
menu/switches on the front. It did not appear that SSH was enabled. However, Telnet was — but Melco do
not provide the root password. So, the only control (not that they are used much) would be the the push-
buttons.

From switching on — the Melco provided a very simple \\melco\share and in here you can copy your music.
You can also create your own tree structure (e.g. 16-bit, 24-bit if you prefer). You can also use the front-panel
USB port - it will prompt if you want it to import the files, which was quick and easy to do.

Once copied across, you can use Kazoo, Kinsky, Lumin etc. to control the system - internally it uses Twonky
v7 as the UPnP Server.

| preferred to use Minim Server, which worked very well. This is available for testing, you just need to PM
SimonCN via the Minim forum. The installation for Minim is, currently, in test mode only and is a set of
instructions with the need to download JDK, some scripts & a bespoke MinimServer. That said, it all worked
fairly flawlessly (just remember to re-scan the share immediately after you have copied your music to the
Melco). You also have the option of partnering the device with Internet services such as Hi-Res Audio,
whereby the unit will automatically download purchased items and store them for you. No doubt this will be
expanded to other services at a later date.

One issue that was very apparent, however, was that the system was quite slow in usage. Admittedly, this
was compared with a QNAP TS-879 used previously but it was clear that browsing, album art etc. was slow to
appear and with noticeable scroll lag. This was more apparent with Minim Server than Twonky. Searching &
Filtering was also noticeably slower on this device.

Playing, however, was fine — no issues were noticed with delays (although the OLED display can take a while
to catch up with the actual playing of the track). Currently, the display will only work if you use Twonky.

The Melco provides an automatic shut-off facility. However, this is a full power off and would be a pain to use
in practice as, once off, nothing can then be sent to the DSM (e.g. via another control point and the network).
It would have been nice if they could have had a feature to dim the display after a certain period of inactivity.
Currently, you can dim the display (always) or have a bright display (always) with nothing in between.

Considering the amount paid for the unit — and the massive discussions on the Linn forum over Ethernet
cables, CAT5e, CAT6/7 it is interesting to note that Melco provide only 1 Ethernet cable (for the Player
presumably, although this isn't mentioned in the guides) and this is a very cheap, flat, CAT6 cable with
plastic connectors (thereby removing any common ground). This cables appears to be the type supplied
with ordinary Buffalo NAS/Network Devices.
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Listening Tests

The following tracks were listened to:

Melco Melco QNAP | QNAP QNAP
Twonky Minim Minim | Kazoo Minim
Serverv7 | Server Server | Server Server
w/transcode
Hey Now FLAC, 24 bit
If You Wait 2116 kbps, 44.1 Khz
London Grammar g
Flume FLAC, 24 bit <
Scratch my Back 2304 kbps, 48.0 Khz %
Peter Gabriel L 2
Nightswimming | FLAC, 24 bit S ks
Automatic... 2304 kbps, 48.0 Khz S
RE.M =
Come to me ALAC, 16 bit 2
Soundtrack 1411 kbps, 44.1 Khz 4
Les Misérables N
Empty Chairs ALAC, 16 bit i
Soundtrack 1411 kbps, 44.1 Khz E, 9
Les Misérables © o
The above was repeated using CAT5e Cables — no audible difference
The above was repeated with a managed switch between Player port and DSM - No packet loss/drop, No
Bad CRC checks, No Jabber

Time Code Notes
Hey Now
00:09 On Hey Now you can hear a sub-noise after each note. Need to listen closely. Great vocal.
Flume
00:00 - 00:03 Peter Gabriel inhales though nose and also a pedal push
00:30 Further inhale
00:40 Reaches a crescendo on vocal
00:46 - 00:47 Can hear enunciation on the “F” for Flume/Feathers
01:07 Can hear what sounds like a bird, repeated again at 01:35
Come to Me
01:37 Female Vocal (Patti LuPone) plus strings
01:55 Male Vocal introduced (Colm Wilkinson)
02:25 Counterpoint + Strings
03:25 F/Vocal — voice cracks
Empty Chairs
00:00 Michael Ball, Solo with strings
01:00 Reaches vocal crescendo
01:09 Cymbal crash
01:46 - 02:30 Reaches vocal crescendo
Nightswimming
Strings at start, then piano used throughout - Stipe’s voice, very grainy
00:04 Can hear extra voice
00:10 - 00:15 Listen for piano notes decay
01:07 Mixed Instruments
02:45 Piano under all other instruments
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Listening Conclusions

As you can see from the tests above - the tracks played are mostly vocal with accompaniment. They are my
regular test tracks so | know them fairly well. Whilst | have picked out each track and areas to observe the
actual listening was done in around 15-20 second portions, typically the beginning of a track.

The equipment was then switched and the track portion repeated. As a final test | then did the same with
different cabling in-between.

| then used a managed switch and played whole tracks to observe any issues with the Ethernet packets over
a period of time.

It is my conclusion that:

(a) No difference between FLAC and transcoded WAV was observed

(b) No difference between the cable type was observed

(c) No difference in the network state. The packets arrived at the DS predictably and without loss (with
or without Melco) and, of course, no additional “elements” were added to those packets — they are
exactly what they are - TCP/IP packets (Ethernet frames).

(d) If there was any noise on the systems/network/mains — the Melco did not appear to make a
difference. There was either no noise - or the QNAP did the same in terms of removing it.

The following conclusions can, thus, be reached:

(@) The type of file (FLAC/WAV) makes no difference to playback

(b) The type of cable (CAT5e, CAT6) makes no difference to playback

(c) Nothing is being added/subtracted by the cable or the device that would logically make a
difference to the playback by the DS

q Mike Spragg — V1.1 Page 5 of 14



Appendix 1 — Melco N1 Internals

On removing the top-cover of the Melco the internal layout was:

1) An IEC power conditioner. This connected to a relay circuit to enable orderly shutdown from the
physical switch at the front of the unit

2) Asingle circuit board, stamped by Buffalo

3) Two Seagate AV disks connected via standard SATA connectors

4) An SMP power supply powering the main circuit board, plus heat sinks

The parts identified within the unit are as follows. Use the links to go direct to the part details.

Item Ref Qty | Notes

Seagate Video 2TB ST2000VM003 2 Standard AV disk, 5900 RPM,

Drives SATA3 Interface
Compatibility | Comparison

Mains Noise RPE-2006 1

Filter - TDK

Lambda

Lattice Hot-Swap LPTM10-1247 1

Power Controller

SKhynix DDR3 RAM HS5TC4G83AFR 4

Toshiba 4GB TC58NVG2S3ETAIQ 1 For configuration storage and

EEPROM Linux Boot

Marvell Ethernet 88E1514-A0- 2

Controllers NNP2C000

Marvell IC1 88F6707 1 Armada 370 ARMv7 Chip

(System on Chip) Controls for USB2, SATA, PCIe

Renesas USB3.0 D720201 1 Support for USB3.0 Inputs

Controller

As can be seen above - these are all “generic” components. Whilst described as a “low jitter clock” the
Renesas is used purely because the Marvel SoC does not support USB3.0. The Armada 375 could have been
used to avoid that issue and negate the need for a separate USB3 controller — however, this configuration
was probably chosen to support USB-DAC and the separate control for USB3 for the backup/expansion
ports.

Sockets & Cabling

As can be clearly seen from the pictures shown later all of the cables are standard. The Power Supply Unit
connectors are ordinary PC sockets. The USB cables (including the “odd” USB2.0 cable from on-board USB
socket to front-port) are standard. All of the SATA cables are standard. The cable loom is cable-tied with
mains power (White/Black) and low-voltage DC (Black/Yellow) which is a questionable practice considering
the claims made in regards low-noise.
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http://www.seagate.com/files/staticfiles/support/docs/manual/ce/Pipeline%20HD%20Series/100633414f.pdf
http://www.seagate.com/gb/en/products/media-video-storage/surveillance-drives/video-3-5-hdd/
http://www.seagate.com/files/www-content/product-content/sv35-fam/sv35.5/en-gb/docs/video-vs-desktop-mb645-1-1403gb.pdf
http://www.uk.tdk-lambda.com/KB/130263923356560681_IEC_inlet_filters_PB(1).pdf
https://www.skhynix.com/products/computing/view.jsp?info.ramKind=19&info.serialNo=H5TC4G83AFR
http://www.toshiba.com/taec/components/Datasheet/TC58NVG2S3ETAI0.pdf
http://avnetexpress.avnet.com/store/em/EMController/Ethernet-Transceiver/Marvell/88E1514-A0-NNP2C000/_/R-5002038800094/A-5002038800094/An-0?action=part&catalogId=500201&langId=-1&storeId=500201
http://avnetexpress.avnet.com/store/em/EMController/Ethernet-Transceiver/Marvell/88E1514-A0-NNP2C000/_/R-5002038800094/A-5002038800094/An-0?action=part&catalogId=500201&langId=-1&storeId=500201
http://www.marvell.com/embedded-processors/armada-370/

3.5” Seagate AV Disks

These are standard Seagate AV (CCTV) disks. Given the application (low-read, low-write) they were most
likely chosen simply for their quietness. With the case closed there was no observable noise, but given their
slow speed - running at 5,900 RPM as opposed to the usual 7,200RPM or higher for enterprise drives @ 10k,
15k data throughput on writes will be significantly slower. It is also noted that Melco have secured the drives
with a good amount of anti-vibration rubber buffers.

MYTH 1: There have been claims that Melco adjust the spin-speed of the drive to ensure data is
read/written “correctly”. Clearly, these are ordinary drives and an ordinary SATA controller. The drive
specifies the speed at manufacture and the SATA Interface/Function Spec does not allow for this. There is no
possibility of this claim being valid.

ISSUE 1: Out of the box (default configuration) is that Melco provide the unit setup with a Spanned Array.
This means that as disk 1 fills up, the data spills onto disk 2. However, as this is treated as a single volume
then any issue (like drive 0 going faulty) will mean that the entire volume is lost. It is recommended, prior to
copying your music onto the Melco, that you reconfigure this through settings, to a RAID1 (Mirror)
configuration. Page 29 of the user manual shows how to perform this process. This ensures that should a
drive fail then the data will already be on the 2" drive. You should also ensure you back up the system
regularly using the BACKUP port and option.

ISSUE 2: During the testing of the unit | did not notice any spin-down of the disks. Whilst these are AV disks
designed for 24 hour usage it would have been good to have seen a spin-down setting to enable the drives
to rest whilst not in use. At the moment they are permanently on and spun up.

LAN Ports

These are standard shielded Ethernet ports with a slightly interesting twist. Rather than the conventional
twin LED on the port itself (for Link/Activity) Melco have chosen to use light pipes (the light of the LED is
transferred by a plastic pipe such that it is shown on the outside of the unit). Their claim is that the “noise” of
the LED could introduce noise on the network and, onwards, to the player/DSM.

MYTH 2: An original claim, now removed, was that Melco used Opto-Isolation between the LAN and the
Melco and, supposedly, onwards to the player/DSM. What is obvious here is that they mixed up the light
pipes and interpreted this as opto-isolation when, obviously, that is not the case. What is even more
apparent is that there is a single circuit board with the supposed “noise-creating” LEDs simply soldered to
the main board. Therefore, any noise created by the LED still exists. The most important point here is that an
LED doesn’t emit noise or create noise itself. However, the driver for the LED itself will (as they require
constant DC current). Given the power for these LEDs come from the same place (the switched mode power
supply) then any noise created, if any, will still be there. The use of the light pipes is, therefore, irrelevant.

MYTH 3: A further claim by a representative at Melco was that your music files should be copied to the
\Share via XCOPY or ROBOCOPY as opposed to Windows Explorer. This is to ensure that the data is stored in
a “bit-perfect” fashion. Clearly, this is a fallacy. XCopy, Robocopy & Windows Explorer use the same methods
of data copying onto the Melco. There is nothing to suggest that Xcopy/Robocopy are any different to
Windows Explorer — the results are identical. This can be proven by looking at the byte-size of the original
storage to that on the Melco post-copy. They will be identical.

MYTH 4: The PLAYER port is reserved for the DS. Much consideration is given such that the Melco is
connected correctly. If you view the back of the device there is a port marked PLAYER and another marked
LAN. The theory is that the LAN is somehow different to the PLAYER and that the DS/Player receives a “pure”
signal from the Melco. Given the Ethernet ports are generic it is more likely this is actually a 2-port bridged
switch. Logically, the DS doesn’t know it's connected to a Melco and, therefore, would still expect ordinary
LAN traffic for TCP/IP/UDP control. In other words, everything it was going to get from the network — it will
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still get. The “purifier” talked about in the literature relates only to the internal components and doesn't
affect the actual network packets, which remain as they always have done.

When set to DIRECT mode the ports are isolated. This prevents ordinary LAN traffic from reaching the
bridge. But, in Direct mode — your options are compromised should you only have Linn equipment whereby
control is required via the network and a control point.

This can be seen clearly in interfaces.direct where ethQ is given a DHCP address from the Melco DHCP
service (and provides one to the DS) and ethl is given an internal/non-addressable IP
(169.254.254.1). This prevents it gaining access to the rest of the network.

With interfaces.br — both eth0 and eth1 are bridged as 1 logical interface (br0) and assigned an IP
from a DHCP server on the network (most likely your router).

However, Melco have been careful to detect which port is in use — and prevent the Player port and
LAN port from being used inter-changeably when, reasonably, they could.
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Appendix 2 — Melco N1 Internal Pictures

Main System Chasgs

YTy

Layout is clean — but the mains power is cable-tied to low-voltage supplies. Which is interesting for
cross-talk, noise etc.

1) Top left is Mains Noise Filter (TDK-Lambda)
2) Power Relay next to Mains Filter

3) 2 x LAN Connectors

4) 3 x USB 3.0 Connectors

5) Main PCB

6) 2 x Seagate Disks

7) Power Supply w/heat sink

You can also see the standard connectors & cables used throughout. The marketing materials state
that the power supplies are isolate for the HDD/Ethernet ports — but the above does not show this,
it's the same [single] power supply used for all devices.

Below the 3 x USB3.0 Ports is the Renesas USB3.0 Controller
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Seagate AV Disks

+12V 037 A

PEES

Product of China

if any seal or label is removed,
i Sxcess of 350 Gs.

Commercially available disks from Seagate.

‘ Mike Spragg — V1.1

Page 10 of 14



You can clearly see that the LEDs are still on the motherboard. If they generate noise, then that noise
is still around the rest of the system.
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USB 2.0 on motherboard

.....

Very oddly connected. A USB2.0 cable (to front-panel) and ordinary circuit-board soldered
connectors. You can also see the Lattice Hot-Swap Power Controller.
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Power Supply

—

This could be custom or could be a standard SMP supply. Could not locate any codes.

Power Relay

Power is sent from the mains filter, to the front-panel switch and to the power supply. Relay is used
to switch off system after short period to enable orderly shutdown of O/S and disk shutdown.
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Main Circuit Board

20 Os

g‘- e

This uses the Marvell Armada 370 “System on a Chip” with ARM v7, USB2, SATA Control. Supported
by SKhynix DDR3 RAM and a Toshiba EEPROM.

Marvell Ethernet Controllers

Sl mmes  —asve
et

............

- o csemes

These show the TDK transformers as filters to the LAN/Player connectors.
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