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Testing for Optimal Results

System Two Cascade Plus
Audio Test and Measurement System

Unmatched Performance




Turn on High Performance Testing with System Two Cascade Plus

Unparalleled Precision

Low Distortion

Analog System THD+N 20kHz BW -112dB
Typical worst case harmonic < -130dB
Digital Distortion/Spurious Products -160dB
High Analog Bandwidth

Signal generation to 200kHz
Measurements to 500kHz

FFTs and Multitone analysis to 120kHz
Low Noise

22-22kHz < -118dBu

A-weighted < -124dBu

Flat Response

20-20kHz typically +0.003dB

Low Crosstalk

Input < -140dB

Output < -120dB

Low Jitter

Generator < 0.8ns

Analyzer < 1.6ns

FFT acquisitions

up to 4MSamples (> 1 minute @48kHz)

Audio Precision’s System Two Cascade Plus, a PC-controlled audio test and measurement
system, is the newest generation of the company’s award-winning System Two. Already
the recognized worldwide standard for design and test of audio equipment, Cascade Plus
brings the improved distortion and noise specifications required to test the latest
advances in converter technology.

True Dual Domain architecture provides uncompromised performance for both analog
and digital signals, and the DSP-based analysis techniques offer a wide array of high
speed, precise measurements.

Unparalleled Precision

PC-Control and Programmability

Unparalleled Speed

® Comprehensive Digital Interface Testing

Flexible Configuration Options

System Two Cascade Plus. Proven, reliable, high performance from the industry’s
preeminent audio test and measurement company.
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Analog System THD+N 20kHz BW -112dB



PC Control and Programmability: APWIN

APWIN is a comprehensive PC-based
real-time interface for control and display
of System Two Cascade Plus, and a
development system for automated audio
testing.

Operating on all Windows® Operating
Systems, it provides a graphical user
interface capable of generating a wide
variety of test signals, displaying readings,
graphs, and data tables, storing setups and
test data, and comparing data to test
limits.

The flexible panel-based architecture offers

the configurability to address a wide range

of uses from benchtop engineering to

automated production test.

® APWIN includes fis-oa s: #. &5 a6
advanced
programming
capabilities for
complete

control of the

. Pi dure Edit
instrument and ' '0<¢71"¢ 9"

the user interface via OLE. The fully
functioned BASIC programming language
supports complex, branched test
procedures as well as simpler step-by-step

routines.

® Learn Mode provides a fast and

el
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convenient way to generate
automated test procedures

without any programming experience.

Ea EM e Eweds Sewsr  Dompule
DjeH@lo) 8in) | |-|v| BiE|

Fraspammy [ 5000 s =] # P

T Fagh i

Prooedes e ffedes Heo

LR E LT -0 ) (]

gt |r4E 40 OR0ENH v Onl

=)

CE T B | |

Pulricra =]
[rariees. Fraq[f mm

|
[FEVETNS r—— | o Coiea =]
LT |

N |
-

Deim000 wec W
Sowea[TeE r w| s # s © g
[ o

Poi [ o AU

died [277 w0 w] e [

w =] mr)x [

B[~ w] e

[ At Prpcinien A

Fer Halp prem 11

APWIN V22008
PR Pt [Page 1] oot | oot |

® The graphical dialog

editor enables drag and
drop design of custom
user interfaces with
seamless integration
into the BASIC

procedure editor.
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Dialog Editor

The complete OLE command structure is

accessible to Visual Basic, enabling the

programmer to integrate System Two

Cascade Plus with a wide variety

of other
equipment and

applications.

APWIN conforms

to the standards

of Microsoft

Object Browser

Windows®, allowing graphs and data to be

directly pasted in applications like Word

and Excel.

The GPIB option offers an IEEE-488

interface for compatibility with other

automated test instruments.
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Unparalleled Speed

System Two Cascade Plus offers an array
of powerful, time-saving tools to speed
your testing requirements.

Synchronous Multitone Testing provides
response, distortion, noise, crosstalk, and
phase measurements from a single
sub-second acquisition. The program
material-like multi-sinewave stimulus can
be tailored to a wide variety of high
speed testing applications, and the
synchronous analysis provides the
necessary selectivity to measure low
frequencies and noise in the presence of
signal.

The Fast RMS Detector speeds sine wave
sweeps by making measurements in as
little as one cycle of a sine wave. This
can provide an order of magnitude
improvement in speed

over normal RMS

measurements. i

A sophisticated data settling algorithm
allows the engineer to optimize the
tradeoff between testing speed and
measurement accuracy.
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The Harmonic Distortion Analyzer can
simultaneously measure the fundamental
and up to four individual harmonics.
Sweeps using this analyzer can rapidly
characterize frequency or amplitude
dependent distortion mechanisms.

Individual settling parameters are stored
for every available measurement.

I Amden Precesss. WS RFULSE PESIOMSE P N 6

Quasi-anechoic Measurements of
transducers and acoustics using Maximum
Length Sequence (MLS) noise signals
produce impulse, frequency, and phase
response graphs in less than a second.



Comprehensive Digital Interface Testing

Cascade Plus’ Digital I/0 capabilities combined with its Digital
Signal Analyzer allow complete measurement and
characterization of digital interface pulse streams.

All digital I/0 capabilities are functional over the full range of The Digital Input/Output panel includes
sample rates from 8kHz to 192kHz. input and output provision for single XLR

Jitter— Measure the peak or average
jitter amplitude, view the jitter
waveform, or display the jitter
spectrum or a histogram of the jitter
amplitude. Add jitter of various types
and amplitudes to the generated
pulse stream and measure the effect
on the receiver and the resulting

audio signal.

Eye Patterns are a triggered
oscilloscope view of the minimum
pulse stream amplitude vs. time,
computed over thousands of data
cells. The eye opening provides a
quick check of signal amplitude,
signal-to-noise ratio, rise and fall
times, and jitter.
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connector 48 & 96 kHz sample rate
professional formats, dual connector 96
& 192 kHz rates, as well as input
switching for 4 channels of AES/EBU
audio at 48kHz. It also provides BNC and
optical connections for 48 and 96 kHz

unbalanced and consumer formats.
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Histograms display the probability
distribution of pulse stream parameters

like timing (jitter), amplitude, sample
rate, and bit width.
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The interface signal and the jitter
waveform can be viewed either in the
time domain (oscilloscope view) or the
frequency domain (FFT spectrum).

The introduction of impairments to the i e mmsss $-mmmmm Complete control and display
digital interface pulse stream allows o e --~Emmmm  Of interface information
evaluation of the susceptibility of receivers —— Eeamm . e including sample rate,

to sub-standard signals. Variable impairment —T '-.;E:'

S oo mmmm --mmmmm amplitude, active data bits,
capabilities include sample rate, pulse Colen o mmmm e DR oo flags, and status bytes
amplitude, pulse rise and fall times, long F } displayed in both hex and

cable simulation, addition of normal mode high-level English terminology.

noise or common mode signals, and

controlled amounts of jitter.




System Two Cascade Plus Specification Summary

Walid for 20 He - 30 kHz wnles otherwie noted . For full specifications with qualifving fooinoie data, please reguest the System Two Cascade Phus Spefication doourrseni.
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Srog-down b Turieg Fangu (L] 1002 b 200 b
Low Distortion Sine Wawve Mazimum Length Sequence (MLS) Bandpass Response 1/ -o0tave class [l (4-pole);
Frequency Fange 10 Hzto 204 Wiz Seguances S ok, white S L w20k
Fraquancy Accumcy :
Hegh-accumacy mode +0.03% Special Signals Bandreject Amplituda Function
Fast mode: 5% Prianty ABTTTHIE: s RO Vor poldnty Nate) Tusary) Range (L) 10Hz I 200 kHz
Ampitude Fange 15 kHz # 30/8Hz bardwei® Tutieg Accaracy ___+2%
Baiarced <10 ¥ b 26 56 Vi [+30.7 dBu] 20 He b 30 iHz 80 600 kKHE Bandwth Bandrepect Response  typically. -JB sl OTILE 137 L
Unbalanced <10 0 1333 i [+24.7 B Fass Thny Acotpts sgnal m ra pansl Frlrmech lnput win T ok, 210%
Ampitude Acouracy  +0.7% [+0.06 dB] at 1 kHx sampin ratn from 77 kHz 1o 54 kHz A0 B all 2 5%
- Aocracy +0.3 48, 20 He120 kHz feochudeg 0.5 4 o 20 &)
Ve 2180 pbims 000308 Squarewave Residual Noise same as Amghtude Funciion
; Vi :ﬂsﬂrgﬂ:ﬂﬂ 0.05 gV Froguency Range A0 Mz o 151 kHz THD+M Function
(D Mz 200 iz M 7H348 HNoise Signal Fundamental Range 11} iz o 305 kHz
Residual Distortion True random arde ] +0.3 88, 20 Hz-10 kHz Barmorncy
at 1 typacaly <0 D000 % [-130:d8c) Measurement Bandwidth
MiMz- M kHz typicaly <0.0001% [.120 dBc} OUTPUT CHARACTERISTICS LF.-3dB <10, 22. 100, or 400 Hz
Rirsadual THO+M — HF 38 o, 0w, B0k, or 2500 ki
a1 Hr <D0 + 1.0 P [112 dB, 22 khiz W Sowrce Confguratn  Sebectabis baladoid, usbalanosd, of CMTST jaommon opton s are alse functional
[kl oedy bor Bralyzee inputs <85 Vema) mads tesl) Feesidhzal THOWH
20 He-20 kHe <UDV + 1 14V), 22 kMg BW |10 dBJ Source allkHz {00025 + 1.0 V) |12 98], 22 kHz B
<{O005% + 2 V). B0 kHz BW |-106 46] Beptgncsd of CMTST 40 €3 (=1 01, 150 (3 {200 €3 with opgion “EURI) {walic nly for analyer inpets SB.S Vims)
{1 €3}, or B0 L2 {23 63) 20 H2-20 kg <[00I + 1.0 V), 22 kHz BW |-100 dB)
SMPTE [or DIN) Test Signals Linkalanoad 2000 (= (Hor BOD L3 {+3 40 <[0.0005% + 2.0 ). BO kHz BW [-106 48]
LF Tene 40, 50, 80, 70 100, 125 350_or 500 Hz: all +15% M Orutput Frrwar SI0.010% + 6.0 ), 500 ki B 100 0B
HF Tone Rangs 7 ez 300 Kz Eatanced *30.1 dBm inky 600 1 (Rs = 40 1) 10MzA00 KMz <{0.0040% + 6.0 ). 500 kHz BW |58 48]
Mix Rt 41 &¢ 1:1 [LF HF) ”m 4.4 dBm inko 500 1 (RS = 20 1) Werwemaaen Ingul & mV for speciied nccuracy, usable lo <008 WV wih
Oupet Craastale o funing
CCIF and DFD Test Signals 10 Hz-20 kHz <130 dB o § VY, whichewer i graster =
Difeencs Fraquency A0 100 120, 140 200, 250, 500 0¢ 1 kHz all +1 5% 0o I00HZ <106 dB of 1y, meuchevet o greater IMD MEASUREMENTS st cocn i

Conlpr Froquancy 4% ke300 kHz
DIM [or TIM) Test Signals

ANALOG ANALYZER iexcepr $v5-27000

SMPTE (DIN) IMD Function

e ——————————————————
Squarewires Froquency 3.15 kiz (DI-30 and DiM-100);
296 i (DILLB); both +1%

Snewies Froquessy 15 kb (DI 30 snd DIM-T000 14 kHe (DIM-B)
Sine Burst

AMALOG INPUT CHARACTERISTICS
gt Rangss 40 miV 15 160V in 6.02 &8

Tes! Sigral Ay comirabon ol 40-250 Mz [LF) and 2 kiz-100 Kbz
Compatibdity {HF) lores, mined in anry i from 01 o &1 (LFHF)

CCIF and DFD IMD Functions

e
Mammgm Rated Inpesl 330 Vpi, 160 Vs (g 10 80 kHz); overicad peotecied n

al ranges
Frequency Range 20 Hae- 100 kHr Pl =ped
Ealancid {ech Sada] Mominally 100 ik 0 185 pF (typd
Soquare Wave Irairied Mevrsinally 100 kCk.0 185 oF (g}
Froousncy Ramge 0 He.0 kHz T Selectable B0 11 or J0 41, =1%;
Noise Signals 1 ‘Wit [+ dBm] maximyms power
ity it Barwrett evited 10 Hx-23 Wiz Lewel Meter Related (toth chamei)
Pink Hose Bardhwal®h bmited 10 Hz-200 kH: ey Sl < 160V for ere——
i : e —— aarement Rangs wr:'li'mlwv spocified acosracy and usabie
conbrugusly lunabig from 31 He-100 kHy 3 .
T L I
Prpudo-Rardom Typcaly 22 ynchvonied 1o the analyrer &'
Fapas Trme mﬂmm]’"’" W0Hz-200H2 50008 6B Mypically <0003 )
20 Ha-200 kHz +0.540 3 8 (ypecally <05 df ot 500 kHr)
D/A GENERATED ANALOG SIGNALS Fraquancy Mater Related 2o chnoss)

Common Specifications

DA Rissoiution 38-bit sy T-chelta, whne0
Sarok Rk (SR
Ses, IMD sl foeed 65536k of 131070
Oifsar signals. T 2enks i 100 Dhs's vanabia, of fosd 55 538kat or
131.07Fsi
Froguency Accuracy  <0L0002% [2 PP imemal seferencs, lockable 1o
axtieral relenencs

“SINE (DIA}" Signal Family

Froquency Ranges 10 Hz o 30 ki (55 555 kel o
10 Hz 1o 60 Kz [131.072 ks's)
Flatrarss (! kHz raf)
20 He-20 kHz +0.1 o
THO+H (20HE-20kHE}
30 kHz range QUDOITS 104 dBE

Wariabie Prase Range -180 06 +179.9 deg

MMR&Wt 100 B upabie io <128 3B

Shaped Burst Fienal _ HE553 cpoes

“IMD (D/A)" Signal Family

| E———

SMPTE/DIN Teat Sgnal
LF Tone 400 Hz o 500 He (sontinucusly setiabie)
HF Tane 200 kHz 1 =30kHz

COIFIDFD Test Sinal
Difterance 3 Hz o 2 kHr
Frogascy
Cener Frogusscy 4,50 kHz e =25 kHe

DM Test Sgnal
Squanregg 315 kg dor D30 and DHI O
Froguncy 298 kMg for DB
Serraird 15,00 kiHz lor DINCO and DIMA00
Frogsncy 14 00 kiHir v DINE

Mpasoramant Ranoe 90 Hz-500 kHz

Aoouracy QU006 [+6 PP
Rasmiton £ chigaty, # (. 000044 Mz
l\h'nu.rrln_'g.t S

Phase Measurement Relabed

Tieesd Sagraal drry comibirabon of equal amplifuce fones fom 4 ki
Compatbiity 100 kHz spaced &) Hz-1 kHz [diflerance imguency)
DIM (TIM) IMD Function
Tes! gl 2 BE-3.15 WHz squarewanes mined with 14-15kHz sne
G ity prob lone
WOW & FLUTTER MEASUREMENTS
il cpion "W
Tirl Sugral Compatiskty

Hormal & B0 kHz-3.35 Ky

THegh-band” TS kHz-13 5 He

DSP ANALYSIS of ANALOG SICNALS
iexcent SY5-27000

High Resolution Converter
AT s tion 24:bi sgma-delta _
Sarpls Rale (S0 T Jeals io {08ka's variable: of 65536k fad
Flairags {1 (1 dB o 0,450 SR or 2 ki whichever s lower
[ -105 BB For sample rates: <B5.536 ks,

02 dB ko sample rtes upio W0kws

Mesirararrnd Ranges  +180_ 800+, or 0360 ]

Mamy, aaisl BW 30 iz with SR = B5.536 kaks,

Acaracy 45 kHz with SR = 100 kefs
10 Hz8 ez +0.5 desy
5 kHz- 20 kHe 10y High Bandwidth Converter
—
AD Rasolyton. 16-bl sigmaa-dalita
Wideband Amplitude/Noise Function Sarmple Foate () 5 ka/s 10 218 ka's wariabie, o 131 072 1005 o 26214
Waaporemant Rangs <1 il I 960 Vims ins faed
Acaracy (1 kHr =100 [+0.08 dB] Flatrss (1 kbzeel)  +001 dB o 20 kM2,
Flatness 1 ki rel) ;ﬂ'!ilnﬂbl?th:-‘E!me
20 Hz - 20 kHe #0007 db [l 2 B o SR <306 In's
OHEA0RH:  +0.3 80303 o [typicaly < -3 06 8 500 kHz)
Bardacth Limiing Fitars FFT Analyzer
s home IR e B0« 25E in 11
2 Ha par 454 Acguesiton Lengh 8002 isampiesinisteps 0
100 e £5% [3-poie), or Trasadam 256-3ITEH dimales B
400 He +5% [3pol) Procassing 4864
HF -3 48 22 k¥ per COR R 458, Windows Ten choices
A0 ki £5% (Ypole), Averagng 1=40156 i binary Sieps, Ieraging Agonithm i powsr
B0 kHz =5% (3-pale), of =
»500 kHz
Dptacnal Pty it
Datecton RMS ¢ = 25 ma or 50 ),
VG,
OF% per CCIR Rec 462
P | posud-peak), o

5P [0.7071 2 Pk reading|
Resxdizl Hose

T2HE-Z2 RHZBW <105V 118 dBu)
B0 kHz BW <3 i [+112 iy




DSP Audio Analyzer
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CCIF and DFD IMD Waveforms
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System Two Cascade Plus Ordering Information
Models
SYS-2122 Analog Output/Input
SYS-2622 Analog Output/Input plus DSP
SYS-2722 Dual Domain
SYS-2700 Digital Output/Input (no analog)
Options
System Two Cascade Plus is available in four models to accommodate analog signals, BUR Analog burst sine waves, square waves to 20kHz, random
. e d pseudorandom white and pink noise signal.
digital signals, or both (Dual Domain). The SYS-2122 offers low-distortion analog 1/0 IMD Analog Intermodulation distortion to SMPTE/DIN, CCIF, and
o P 3 3 DIM/TIM standards
only. T.he SYS 2622 adds c'onverters and digital S]g}’l?l processing (DSP) for advan'ced WaF Wow & Fluteer t0 TEC/DIN, NAB, JIS and scrape flutter
analysis capabilities. To this, the SYS-2722 adds digital I/0 for a true Dual Domain standards, weighted or unweighted
instrument. The SYS-2700 is a digital I/0 only instrument that lacks the low-distortion Interface Options (selected at time of order)
. S2-ISA ISA Interface card w/APWIN software
analog I/0 sections. S2-PCI PCI Interface card w/APWIN software
S2-PCMCIA PCMCIA Interface card w/APWIN software
. . . . -G TEEE-488 (GPIB) Interface
The GPIB option substitutes an IEEE-488 interface for the APIB interface and Filtore
APWIN software. S-AES17 Lowpass filter for AES-17 D/A measurements
FIL-xxx Family of analog psophometric noise weighting filters
FLP-xxx Famjly of analog sharp low-pass filters )
Three major internal analog options may be fitted to all instruments except the FBP-xxx Family of analog 1/3 octave bandpass filters
SYS-2700. The BUR option adds analog domain generation of burst sine waves with External Accessories
. . . . PSIA Programmable Serial Interface Adapter
controllable burst duration, interval and amplitude between bursts. It also includes SWR-2122 12 X 2 Switcher family expandable to 192 channels
: DCX-127 Multifunction module including 4% digit DC
analog square waves to 20 kHz, and analog random and pseudorandom white and voltmeter/ohmmeter and varfous digital control 1/0
pink noise, and bandpass filtered pink noise. RAK-S2 Rackmount kit
HAN-S2 Carrying handle

The analog IMD option analyzes analog domain devices for intermodulation distortion to the SMPTE/DIN, CCIF (twin tone or difference tone) and DIM/TIM (dynamic/transient
intermodulation distortion) standards. The W&F option measures analog wow & flutter to the IEC/DIN, NAB, JIS, and scrape flutter standards, weighted or unweighted.

The APWIN/APIB interface is available in three different formats for use in ISA, PCI, or PCMCIA slots on the PC.
Each instrument (except the 2700) can accept up to 7 analog filter cards, selectable from a large assortment of lowpass, bandpass, and psophometric weighting

filters. Other external accessories include the Programmable Serial Interface Adapter (PSIA) for connecting to devices that use non-standard serial interfaces, the
SWR-2122 family of high performance signal switchers/multiplexers, and the DCX-127 DC/Ohms/low speed digital logic multifunction module.
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Testing for Optimal Results
5750 SW Arctic Drive
Beaverton, Oregon 97005
Tel [503] 627-0832 Fax [503] 641-8906
Represented in the UK and Eire by:
TTi (Thurlby Thandar Instruments Ltd.)
Tel: 01480 412451, email sales@tti-test.com, web www.tti-test.com




