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Testing Methodology using RMAA v6.2.3

In this section, we will guide you through setting up your Sound Blaster® X-Fi, for RMAA
measurement in real-time 24-bit/96kHz Playback and Recording using the Analog Inputs and
Outputs. Comparison charts for the 24-bit/48kHz, Audio Precision test results are also
included. These Analog I/O tests prove that superb quality analog audio inputs and outputs are
achieved from very high quality DAC, ADC and board design.

Setting up Sound Blaster X-Fi for Analog Measurement

Your Sound Blaster® X-Fi has the unique property of using hardware digital signal processing to
improve audio quality and listening experience. However, to a tool designed to test for audio
precision, such processing would be considered “distortion.”

So, in order to properly measure the Sound Blaster X-Fi's analog precision, you must first turn off
all such processing.

The recommended procedure for doing this is as follows.
e Goto"Start” — “Control Panel” — “Sound”
e Or from the Taskbar right click on the speaker volume control icon to bring up a dialog box,

and select “Playback Devices” or “Recording Devices”.

e From the “Sound” panel window, select “Playback Devices” tab. Select and highlight
“Speakers”, then click on “Properties” on the bottom right button.

dy Sound

< Playback gcording !-Sounds_i
—

Select a playback device below to madify its settings:
 —

( e Speakers
@@ Vorking

SPOIF Cut
g Creative 5B X-Fi

T e T
Configure Set Default '

Ok ] [ Cancel ]
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This will bring up “Speakers Properties” dialog window, as shown below.
e Select “Levels” tab, and mute all others as follows.

[ Speakers Properties
; P m—
! General I TDneQ LB"HB|9J)30und Blaster | .-'-\J:Iv'ancedl
Play Cantral
: {J; 100 [d) | Balance
Microphane 2 -
L} ‘ '
Digital-In 1=
[} ‘
MIDI Synth
L
Auxiliary
0 fgsonce
[ 0K ] [ Cancel A
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e Next, click on “Sound Blaster” tab, and ensure “Disable Sound Blaster enhancements” is
selected or clicked.

5

[ Speakers Properties
[ General [ Tane [ Levels |(Gound Blaster)| Advanced|
e —
Configure your audio settings: "

[7]Disable Sound Blaster enhancements

Enhancement Description

DTS MeoPC converts steren sources into multichannel sound.

Restare Defaults J

[ ok ]| cencsl || ooy |

e Then, click on the Settings button. This action will bring up a new dialog window “Audio
Control Panel”, as shown here:
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e From the “Sound” panel window, select “Playback Devices” tab. Select and highlight
e Click on the “Mode” tab to select “Audio Creation Mode”.

& Audio Contral Panel [=] = !
Select Device
I@ Creative 58 X-Fi v]
| - hed | Headphone Detection I Restore Defaults

( Mode ) speakers | EaxEffects | Encoder | sporFijo

() Entertainment Mode

Select this mode for the highest quality music and movie playback
experience.

") Game Mode

Select this mode for the most powerful game audio processing
solution,

Select this mode if your primary activities will be recording, mixing and
composing,

Itis recommended that vou quit all audio applications and games before
switching modes,

CRuNFIVE [ cose |[ rep |

e Click on the “EAX Effects” tab to unselect “Enable EAX Effects”.

& Audio Control Panel [= =& 5
Select Device :
I@ Creative 5B X-Fi v‘
Bit-Matched | HepopeoreBeteston |  Restore Defaults

Mode | Speskers q. EAY Effects A Encoder | SPOIF IO

QQEJ_\I_L\HE | l Close ] I Help
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e Click on the “Encoder” tab to select “Off”.

& Audio Control Panel = | & [
Select Device :
|@ Creative 5B X-Fi v‘
BitMatched l Headphone Detectior

Maode I Speakers I EAX Effects

Daolby Digital/DTS Encoding

() Dolby Digital Live

XIDOLBY.
TOIGITAL LIVE |

i
]

() DTS Connect

dts

Connect

CREATIVE | [ cose || rep |

e Click on the “Bit-Matched” tab to select “Enable Bit-Matched Recording” and “Enable Bit-
Matched Playback”.




CREATIVE -
= | Sound

BLASTER

Sound Blaster® X-Fi® RMAA Testing Methodology and Results

3 Audio Control Panel = e =
Select Device :
|ﬂ Creative 58 ¥-Fi 'J

| stere Sgeakers | EAXEffects | Encoder | sPDIFID
it-Matched | Headphone Detection | Restore Defaults

¥]Enable Bit-Matched Recording

SPDIF input signal monitoring
Digital-In Unknown or invalid signal

5/PDIF-In Unknown or invalid signal

[¥] Enable Bit-Matched Playback

CREATIVE | [ cose [ rHep |

e Now click CLOSE for these settings to take effect. And returning to Speakers Properties

dialog window:
e Click on the “Advanced” tab, then click on option box to select the desired sample rate and bit

depth, e.g. 24 bit, 96000Hz (Studio Quality), etc.
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[ Speakers Properties

T —

E General I Tane I Levels ! Sound Elasterq. Advanced D

Default Format

Select the sample rate and bit depth to be used when running
in shared made.

— L ——
a4 bit, 96000 Hz {Studio Quality) D) BIest |
e —— L —

Excluszive Made
[¥] Allow applications to take exclusive contral of this device

Give exclusive mode applications priority

Restare Defaults

ok ) [CCmee JC 2oy D

e Now click “OK” or “APPLY"” button for these settings to take effect. This will return you back to
the “Sound” panel window.
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e Then click on the “Recording” tab as following. Select and highlight “Auxiliary”, then click on
“Properties” on the bottom right button.

& Sound

P ——
I_I?I_a_ybackq Recording )sounds |

Select a recording device below to modify its settings:

Micraphane

1%

[ Ok ] I Cancel ]

e This will bring up “Auxiliary Properties” dialog window, as shown below.

e Select “Advanced” tab, then click on option box to select the desired sample rate and bit
depth, e.g. 24 bit, 96000Hz (Studio Quality), etc.

(Note: Playback and Recording sample rate and bit depth should be the same.)

-3 Auziliary Properties

[ ceneral [ Leveil advanced )

Cefault Format

Select the sample rate and bit depth to be used when running
in shared maode.

p— L ———
2 channel, 24 bit, 96000 Hz (Studio Quality)  +| D
\ /

Exclusive Mode
[¥] Allaw applications to take exclusive contral of this device

[¥] Give exclusive made applications priarity

Restare Defaults

[ oK ][ Cancel l

e Now click “OK” or “APPLY" button for these settings to take effect. This will return you back to
the “Sound” panel window.

9
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e Switch to Audio Creation Mode

Audio Creation Mode is the mode of operation we designed specifically for precision
recording applications. As a result, it is already configured to turn much of this signal
processing off. So, it is the ideal place to start.

Sound Blaster X-Fi Mode Switcher

MODE SWITCHER

Current Mode: Audio Creation Mode

m—T ey

Entertainment Maode /l_\ Game Mode
S’

Select this mode if wour primary ackivities will be recarding, mixing
and composing, Features 3DMIDI, 24bit SoundFont banks,
advanced ASIO drivers, bit-matched recording, and comprehensive
signal routing,

o 1t is recommended that vou quit all audio applications and
garmes befare switching modes.

" Launch console if the console is installed.

CIRAEATIVGE L Ok, J| cancel |

=

e Configure Creation Mode Mixer

At this point, you should see the Audio Creation Mode Mixer. The first thing you should do is
pull down the Snapshot combo box and select Default, just to be sure all previous settings
are reset.

10
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Sound Blaster X-Fi Audio Creation Mode Mixer

[E] AupID CREATION MODE /(pshm\ ~|-& | | [ _—
| ; Deefault o o
Inputs | Multi-Channel \Wave 3DMIDI ASIO :
L RMAA 44,1 kHz
RIM&A 48 kHz 8 o
oz Lo g
Fi R ek S
: § 8 5 8 3
w o w o i

O
[# Mute

Speaker Configuration

. s, || e, e, || —mmm— s—m—m— Enable Monitor

Level (dE) |

Mute

i
Lt

Hot | |
e s e

Solo |

Front L{R. |

Front Cf5ub |

dddd 11

(I

|

e e
Rear LRI | T

ke -

e -

Rear C/Top

Side: L{R. |

‘@JJ I\ @J S @J
Settings [

;{___J Mode

Click on the Snapshot pull down option to reveal the different RMAA settings, and select the
correct option.

Then, click on the Settings button.

This action will bring up a new dialog box, as shown here:

11
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Sound Blaster X-Fi Audio Creation Mode Mixer Settings

Settings [=3e]

— P
Clock | Headphanes(| Bit-Matched ) SPOIF 10 | Digtal 1/0({ Encoder)
—_—

Master Sampling Rate

It ig recommended that you quit all audio applications and games
before changing the master sampling rate.

GG kHz =D

Close

First, ensure Master Sampling Rate is to match the test performed by setting to the desired
rating for testing, e.g. 96kHz, 48kHz, 44kHz, etc.

Then enable Bit Matched Playback from the Bit-Matched tab option.

Next step is to disable most of the remaining effects in the Encoder tab option, including
CMSS-3D, EAX, 24-Bit Crystalizer, Graphic Equalizer, THX Setup.

It also guarantees that no digital sample rate conversion happens in the playback path or
recording path.

Now click CLOSE for these settings to take effect.
e Verify or Adjust Creation Mode Mixer Settings:

Now, in the Creation Mode Mixer, confirm that all the following settings are in effect, or adjust
them as necessary:

- Master Sampling Rate: Matched to the test performed e.g. 96kHz
- Speaker Mode is 2/2.1 Speakers

- Wave: 100%

- All Line Inputs: 0% and Muted or -144dB level

- Record Source: Line-In/Mic-In @ 50% (no record gain, i.e. 0dB)

- Allvisible Effects Returns: Muted

12
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Sound Blaster X-Fi Audio Creation Mode Mixer

AUDIO CREATION MODE Snapshot g =
2N\

&
|
b

Multi-Channel \Wave 3DMIDT ASIO

|Fx Return (dB)  Balance

Front L/R.
Rear LIR
Front Cj5ub
Rear C/Top
Side L{R

“TLO-GHIG-GG O

Level (df) | i M
Mty | [ O ™
Sald | | o { |
Front LR 88 (-
Rear L{R Ll Ll
Frant CfSub | | T Ll
Rear CfTop | Lt i Ll

Side LJR |

===

Your Sound Blaster X-Fi is now properly set up for Analog measurement. Now, we move to
RMAA Setup.

Setting Up RMAA for Analog Measurement:

e Launch RMAA v6.2.3
This latest version of the RMAA can be downloaded from the following web site:
http://audio.rightmark.org/download.shtml

e Select the bit depth and sampling rate you which to test.
@ Note that Sound Blaster X-Fi max playback sampling rate is 192kHz, but the max
recording sampling rate is 96kHz. Therefore the resolution must be set to 24-bit,
96kHz (or lower) for the test to work.

13
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1 Righthark Audic Analyzer6.2.3 =l ]
~ Playback T

( [MME] Speakers (Creative SB *-Fi)

TAME] Avndliary {Creative SB X-Fi}

-~ Tests and options

General

Sound card

Signals

Display

Frequency response (multitone)
Noise level

Dynamic range

-Total harmonic distortion {THD)
Intermod distortion (IMD) + Noise
Stereo crosstalk

IMD + NOISE (Swept frequency)
Frequency response (swept sine)
Total harmonic distortion (set of tones)
Impulse/Phase response

e

B3 e e M o - 2 R

-
AAAYAAINAIA

| Reset to default —IV Check/uncheck all

W Adjust playback/reconding
Run tests Generate/Analyze
o

g]“k . @ IR H st | | PP

e Click on “Test Options”, “Display” and select “Display full frequency range (up to Fs/2)".

Click on

14




CREATIVE

Sound

BLASTER

Sound Blaster® X-Fi® RMAA Testing Methodology and Results

Adjusting levels

Recorded level
Right

Should be -1dE
{approx.)

Iterchannel leakans

L==R L-=R
H N
Distortion {clipping 7)
Left Right

The levels ars 0K,

Latency: 26 ms

{5063 samples)

Cancel |

(o]l
dE |

-0
-20
-30
-40
A0
-B0
-70

i{; Spectrum of recorded test signal (test signal is 1 kHz tone at -1 dB)

-80
-390
§-100

[Fursor: 244 Hz. Ieft = -128.62 dB. right =-130.48 dB

M@ ﬂﬂ Seale W

e An audio loopback cable connection:
o Connect a RCA cable from RCA Line Out to RCA Line In located at the soundcard back

panel.

e Establishing playback and recording levels:

@ Click “Adjust I/O Levels”,

15
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Adjusting levels
Recorded level Interchannel leskage
Left Right L«<=R L-=R
H N
Distortion {clipping ?)
Left Right
HE B
SUMMARY

The levels ans DK

Should be -1 dB
{approx.)

Latency: 26 ms {50632 samples)

Cancel

Now you can begin your tests by clicking on the “Run tests” panel.

Click on I

e Results are presented in plots and are also tabulated.

ﬁ; Spectrurn of recerded test signal (test signalis1 kHzteneat -1dB) [ = || & |[=5)

di |

-0
-20
30
-40
a0
-B0
-0
-80
-390

— L[
110
120

. 130

-

@

10K Hz
| I Y@lala

[Fursor. 244 He, left =-128.62 dB. nght =-130.48 dB ﬂﬂﬂﬂ |
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Test results 23]
Device: [MME] Speakers [Empty] I [Empty] [Empty]
{Creative SB *-
Sampling mode: 24bit, 96 kHz
Frequency response {multtone), dB 002,012
Noige level, dBA -117.4
Cynamic range, dBA 1175
Total hamonic distartion (THD), % 0.002
Intermodulation distertion + noise, % 0.0016 i
Stereo crosstalk, dB 1146 i
Intermodulation distortion = noise {swept fregs), % 00015 i
Frequency response {swept sing), dB +0.0, 01
Total hamanic distortion {swept fregs), ab
W Select [ Select Select 5
- e : :
mJ HINT: Right-click on result boxes to view the detailed reports. ..

17
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Results from RMAA v6.2.3 Tests

Summary results for

Sound Blaster X-Fi Titanium HD
(Model Number SB1270)

Testing chain: External loopback (line-out - line-in)
Sampling mode: 24-bit, 96 kHz

Frequency response (from 40 Hz to 15 kHz), dB: +0.02, -0.12 || Excellent
Noise level, dB (A): -117.4 Excellent
Dynamic range, dB (A): 117.5 Excellent
THD, %: 0.0012 Excellent
THD + Noise, dB (A) -96.3 Excellent
IMD + Noise, %o: 0.0016 Excellent
Stereo crosstalk, dB: -114.6 Excellent
IMD at 10 kHz, %6: 0.0015 Excellent

General performance: Very Good

Full results (Sampling mode: 24-bit, 96 kHz)

Frequency response

Leftlzhannel
Blaght ehariel 3

50 100 200 300 500 1K 2K 3K BK 10K, 20K, 30K, Hz

Frequency range Response
From 20 Hz to 20 kHz, dB -0.22, +0.02
From 40 Hz to 15 kHz, dB -0.12, +0.02

18
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Noise level

Left|chanme
Right channel

100 200 300 500 1K 2K 3k BK 10K 20K 30K He

Parameter Left Right
RMS power, dB: _116.6 | -116.0 |
RMS power (A-weighted), dB: -117.7 117.0
Peak level, dB FS: -89.1 || -89.3
DC offset, %: +0.0 +0.0

Dynamic range

Lett|\channel
Right channel

sthiklal L ! r
100 200 300 500 1 B 10K

Parameter Left Right

19
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)

Dynamic range, dB: +116.8 | +116.1
Dynamic range (A-weighted), dB: +117.8 || +117.1
DC offset, %: +0.0 +0.0

Lett|\channel
Riaht channel

THD + Noise (at -3 dB FS)

'l

|

He—
'e-;,ll,L_ul._,I.-F-,_r=.,L“ Tl

m

100 200 300 500 1K kK. 10k, 20K 30K, Hz
Parameter Left Right
THD, %: +0.0014//+0.0010
THD + Noise, %: +0.0014|+0.0011
THD + Noise (A-weighted), %: +0.0018||+0.0013

20
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Intermodulation distortion

30
-40

-a0
-E0
-7l
-80
-90
-100
-110
-120
-130
-140

B0 100 200 00 EIIIIII 1|<; EK‘SK TEe 10K 20K WK He

Parameter Left Right
IMD + Noise, %: +0.0019| +0.0014
IMD + Noise (A-weighted), %: +0.0012|| +0.0010

Stereo crosstalk

Left|\chanmel
Right charfrnel

a0 50 100 200 300 500 1K 5k 10K 20K 30K

Parameter L<-R L->R

21
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Crosstalk at 100 Hz, dB: -109 -108
Crosstalk at 1 kHz, dB: -114 -113
Crosstalk at 10 kHz, dB: -113 -113

IMD (swept tones)

0K,

ak. 30k,
Parameter Left Right
IMD + Noise at 5 kHz, %: 0.0021 0.0016
IMD + Noise at 10 kHz, %: 0.0015 0.0012
IMD + Noise at 15 kHz, %: 0.0015 0.0012

‘Hz

22
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Comparison of: SB1270 @
16-bit/44.1kHz, 16-bit/48kHz, 24-bit/48kHz and 24-bit/96 kHz

Sound

BLASTER

Test

Titanium HD

Titanium HD

Titanium HD

Titanium HD

L24/961 [24/481 L16/481 L16/44.1]_
deﬂ‘z“i';‘:i’g,rii."z‘;ﬁ‘éfﬁ"m +0.02, -0.12 || +0.02, -0.13 | +0.02, -0.13 | +0.02, -0.14
Noise level, dB (A): -117.4 -117.3 -93.2 -93.0
Dynamic range, dB (A): 117.5 117.4 93.1 92.6
THD, %6: - 0.0012 0.0011 0.0015 0.0012
IMD + Noise, %6: 0.0016 0.0017 0.0063 0.0066
Stereo crosstalk, dB: -114.6 -115.3 -92.2 -93.0

[MME] 5
[MME]] Spe
[MME] S

()

Frequency response

23
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Noise level

[MME] Spe
MME]| $pe:
[HHE Spe:

30

40

50

50

70

80

40

100

-110
I A ||| R II. L .LI.I.',".":!. ol 12|:|
3 { - | | : i -.n '!ll i “LI“ it |'-|IJ"I‘____. g (UL La i SR
| M |f) ﬂ. il K fi) m 'I.: ["-_d L LR |||}
gkl ey 120
| 1 VY

BREr ' 140

L= Y|
T Realae w N |
il i L )

il L s, J I
100 200 300 500 10k 20K, 30K Hz

[MME]
[MME]

- . N ! W Linnsml b
T _'|_ b u! l'__ A '-I"!L!"'.J.!"LJIi_li.lj'llu"llu"'. 'I.:""" ik L

|\l;‘.'

I.' i - 'r ..I.
oY "1ir..| o !ﬁ” 'IJ":lI' r'n_l
e
Rt U Lol L

50 100 200 300 500

—— - L
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THD + Noise (at -3 dB FS)

[MME] S
[MME] $p

[HHE Spe:

100 200 300 EIIIIII 1 26 3K S

Intermodulation distortion

[MME]

[M hlld Ei |

[ Ell', i
|

100 200 300 EIIIIII 1|<; 2 3 510K 20K 30K
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Stereo crosstalk

[MME] Spe
[MME] Sl

[t RAE]] 5 o

Graphs were generated by RightMark Audio Analyzer 6.0
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ANNEX - Audio Precision AP2700 results

FTT @ 1kHz

{48 Audio Precision AP2700 - NOISE SPECTRUM FFT.
File Edt Wew Panels Swesp Compute Macro  Utlties  Window Help

NREEE SRl it rfee B-[n (¥ » «fews=(BEGETIHSN
GO@G@Humwd =k B+EoBO =

Analog Generator

i frn: iSime i Momal Bt
Frequency|1.00000 kHz ~| @ Fast

" High Acc.

" DC Channel A Channel B

1001 = "XLF\ Bal 100 = i HLR-Bal |
_ elavels _ I 4 _v_! -Souice- lAmIr-B
™ AutoOn v Tracih jv etk =l FFT{#132 | AcquiefTrack FFT
T~ Irwert -_-I" Inwert S _jv Aul :lv WindowiBlackman-Hawis _vJ DC Coupled
2000 Vims v ] - Ampliude - il =& & FunctionPeadng © 5 = g Fowe pecmmonk] ][4

EQ Curve.. i ITHD+N Fiatio :l' I_jv ‘wave Display: |Interpolate >

Ledle]ls

| =] -PosEd-| o v Auto Range r Gty e
Configuration ~Z-0ut [Dhms] Detjduta = ]|RAMS  ~| BP/BR FlirFreq M| FFT Start Time: |0.000  sec o
Unbal - Float = @ 20 C 600 Bw22Hz ~|[22kHz | [Swesp Track = TM99er
— — Dielay|0.000  sec 'I
Fltr;| None ] _'_I |
Fai ——————————— WlSouice:|Free Run 'I Slope: # Pos ¢ Meg
References isEnses Freq:|1.00000 kHz - Digital Rieferences——————————————————————

o8 1:[100.0 WFFS | Freq [1.00000KHz ~]

dBm: [E000 Ohms  Freq [1.00000 kHz
| o6 2 [1000 whFs ~[wrs [1000 v

e [1000 V=] wans:[4000 Ohms

dBracf2000 W v watts[4.000 Ohms
dBrB:[2000 ¥« dBm[GD00 Dhms

1) Sup

ForHelp, press F1
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Audio Precision FFT22 AMP1(dBV) vs FREQ(Hz) 12/30/09 13:43:20
=000 kH? 10
; Ap ..
107 10
20 20
3oL 30
a0f 40
s0F 50
¢ -6of 60 d
B - - B
v -0 -0 v
P 80
7 %0
100 | 100
110/ |} 110
120 120
130 130
1a0Eld L PP P PP LT E
0 4K 6k s 10k 12k 14k 16k 18k 20k 22k
Hz
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FTT @ Silent

udio Precision AP2700 - NOISE SPECTRUM FFT

File Edit Wiew FPanels Sweep Compute Macro Utlities  Window Help

DRSEF S0« ne o Wl -al¥ » o« fero=lz | FMEETEYE M
[ meo@komwd o-hE BB BS F

@ Analog Generator, @Digilql__ﬂnalyze[

me:isine | |Maomal 'I iﬁﬁ% lﬁ,’% Analyzer|FFT spectium analyzer (fft] -

" = Fast i 2
Frequency:| 100000 kHz ~| @ Fa ICh 1 Input [HEW &/ @262144 ~| Ch2
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