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Thia paper deacrihee a versatile digital ea-pllnu ayatna which any he

used in Inny arena 0! acoustic reaeerch‘

Thin ayatae haa three prl-e models of npernllon; (n) trnnaIv-ni. rrrnrdcr.

(b) I'weveiorl generator and (1:) digital delay line. l'ri-erlly II In

intended to interlece Ilth a alnlconputer, which all! iaeur nonmmuia under

pregrnn control over an nan: aerlnl line. Dela tranalera will he

aecnnpllahed hy neena of a high lpeed perailel interlace. A typlenl nnmmnnd

atring could connlat or: Initiate transient retarding, tranai’er Ilaln nvnr

parallel Interface, relond data after perforaing desired l.l'lln!llnl'llll|ll0lla nnni

finally lnltlate elxnnl generntor to playback the enlculnmd reapunnu.

'l'he aerial Interince any be connected directly in n terminal and ihc

couannde ieaued iron there. Thin type at contrnl la loll suited In the

delay line node oi operation. lhen using the delay lines in and»!

dominant room oehoea, the length oi the delnya cnn quickly he nllered lru-

the tenlnal, thua changing the model chnracterlatlca, The aerinl I can

also he connected via a caaaette interface to provide additional dnln

Itnrng-el

 

Finally the eyatea can operate in 'atnnd alone' node. A limited auhaet

0i con-ands are provided he [rant panel puah hultnna. ennhllng tlm ayaiem

to operate without need at a computer or torlllnal. naeiui inr ll|l£l1|

"neasurenente. A prerecorded 'lxed' emu-land string ennld he Inadan Him the

cnaeette interlnne should the required operntlna extend the cnpnhlliiy In!

the trout panel.

The three nodes at operation are described briefly heinw.

(I) The transient recorder will etere up in eina digitized samples or an

analogue aignal. (or 4000 a opiee In stereo) at e nil-plan rate which in

verinble iron 4 kill to and hllz. A aoitwnre and a hard-are lrigw‘r are

provided to elthor atnrt or ntnp the record cytie.

A I? bit eyaten wne choaen nn a comprnnlae between speed and iao. Tim

nnalogue to digital (A/D) converter can reaolve down to l hlt in 2 , which

gives a quantization noise level (It 42 dll. To go (or higher rcnnhlllnn

would reduce the Iflllllllll anal-ling rate at 258 kiln. which all] nilnw Ilolnctlnn -

at 3 till: 'real' aignala In fiOth scale models,

(II) The Signal gene—rajJ can he Iuadcd iro- thn aerial line or pnrnllcl

linen, iron I computer or other nueh (lain aouree (caaactte, mulll trunk tape,

dine..4) It would be interesting lo-cnnpare the speed at thcae I u operations.

For the aerial line each byte 0' date (there are two hytea per All! cnuvnrter

in‘nl) In converted Into two Ascn he: rhernctera, nnd inaerled inlo n
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words were to be transmitted, tiiismoulii require 40,000 ASCII chersctsrs.

or 400.000 hits. Al I data rate oi izoo bnnd this gives s transmission time

ol 5 mliiules. tinder pilrnllei troiisier two savings in time are mmde; llrstly

n 10 [old suvlngus escli clock pulse telles one word, as opposed to one bit oi

n cliiirouter, secondly this tronsler is done under Ill“ control so the dots

role is not locked to the throughput rate 01 the microprocessor. The mollmnm

rate for cinching dola Into the computer is 20 lills, thus IliDI mnrils till be

transmitted In Just under lieli' ll second. A considermble smiling. especially

ii an experiment requires mnny iinte trnnslers.

Inrmultod line containing addresses, checksum, data type etc. it Ill 8192 J

1
i

Applicmtioils or the signal generetor include:

(i) pro-listurting sign-is ior system excitation, e.g. removing nonlineerltles

in loud spenker testing.

 

u
(2) Periodic escltntinn with m Iinn sl'nnl (9.5. e swept sine ssve) to over-

come the low pnmer inherent in impulse testing. the phase oi successive cycles

can be nccursiely locked through the triggering mechanisms. ‘1

i

i

 

(iii) in the il_o_loy lino oporution on sneiogue Iignli is digitized and

slered iii the currently Idi-esseii memory location, alter the memory hms

completed oiie cycle this digital inlormation is read out and pmslsd to s

digllsi to iiiiulugne (ll/A) converter. The Inslogue signs] is thus delayed

by MT seconds. where N is the number or cycles per memory cycle and T is

sampling period. Tile delay csn also he expressed Is ll/(szlgnmi bend-lath).

Pnr s speech signnl with l hllz hundwidth tllis given I maximum deisy in the

order oi 0.5 second. The tmo channels can be set up mith iiillerlng delays by

slt'erlng llie number ul samples per memory cycle eiihln esch ehsnneiI the

sampling rnle Di both channels will he (he sems.

 

'l'liese requiremollls combine to give I system which is sheen in Figure l.

Mini)- oi slurlnlflaitizeufi  

  

i

The use 0! 12 llll (into words together with In 3 bit microprocessor ‘

presenled certuin design problems. Under normal operation the micro must

trnnsier escll dull word in two stages, the lam-t significant 5 bill llrlt

[allowed by the must signilicnni 4 bits. The processor ennnet move this dnle

directly [rum the A/D lo the memory, instead ell dais trenslers must pass

through the ncuumulstor in the processor. The minimum time required [or

this too byte treneier dsr program control is 55 us. The equivalent

sumpliiig rule a! <30 Iillz ls line (or speech nnnlysls. just mceeptellle (or

music, but well below the speed reqn red [or scele model analysis. The slmpllng

rule [or the dcuiy lines will cume doen to hell the above role; since |hero 1

are lmo rend/write cycles.

To increuuu speed uuA is used, in which in bit data can pass directly

(rum A/D in memory Illlloul the need [or I cellLi'mI (I bit) accumulator. All

the necessary liming slgnuls slid Ilddrssses mre provided from within the DIM

cunlruilur. The only limit on speed now becomes the state oi the art in All)

mud memory design, in this case s snupillig rnle at 256 HI: [or a la bit A/il. 
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The FEEL!!! Interlllce circuitry pulse-l anne prolllenn net It hm: In runnunlcnle

dntn to nn I III! proceesor hlln, the dlllIl l2 hlt nnnlngne convent-r lull: llnrl

the la ell pnrnllel hue. Additionally thorn nvn l-nneln nl nllrunn a

control end remI/Irlte llnenI one [row the prm-eseor nnd one (run Ill

 

QMA

controller. The key elgnel IN DNA 0". when hlgh the processor cnnnnl lcrnnn

the flute neunry end lhe DMA buses are selected, when lol the prnPPsfiHr bun In

eelected.

llll‘ llnln

 

In order to get the la blt dnln onto the u hlt procennor

ll lnlerllced. Ilth 8 bl! lint- Ind 4 hlt Ilnlll on edjecent ndIIrr-sluls, Illlln

one memory Indra-e le eqlllvnlelll to ten prnceeenr nddrelulen.

 

The min CUII‘IllLO‘! prnvlllee nddreenee. lining and nnntrnl F'fllllll! to

enehle the dlrecl trunnler 01 12 Mt dun heleeen neuory nnd tho llllnlnfille

converters. The mlln lenturee are:

(l) Proll’llflfllnh‘e address clmnlere

(2] Prngrnnmnhln clock

(3) Control reglnter

Theee Ire program-0d lrnlll the elcrnproce-nnr hns llnd prnvllle n lull range or

central [or the nyelelll. The llllllvelln enunlere nalltnln the number 0! umplee

per Ienory cycle, lIlIIl the pregrnnmnble‘clnck nets up the nnmnllllu rnll‘. *'

Any lnnetlon ol the llnllplln; eyslen may he dennrlhed an II" B hll ller nlul

landed lnlo the control register l'nr execlltlon.

Tellng ll cloeer lnoll at the tllnln‘ ln Flnllre 2 nllnen [Ive lmnorlmlt

elgnnle durlng the three nodes of system npernllnn.

 

(1) Clock: The newer, Ill enabled eholl thls elgnel ln Ice

(3) Addreeeml: Theee Increment on the mnltlve edge «I Nu.- clack.

alloelng I eetllln. line before memory In enabled

(:1) III: Thle elgnel ls lne to vrlle dun Into memory (Jul-lug lrlllmlnnl

' record. hlgh to rend dllln [ro- ueunry lll slgllnl genernlur Judo, nllll

toggles lruu rend to erlte ehen ne-nry In ennhled la nccnmlesh delay

line operetlen

(1) All) convert: A negntlve ellge llll lnlunle nll A/l) cnnvr

occure lit the paelllve edge of Ell—lei ln lrn

line In ills—«re dntl ln velld when Ie-ory ls enabled lll Ill

edge a! CllQCK.

5) "IA convert: A pol'llllvls edge VIII lnLeuntn Intn the [VA converter,

lllle occllre an the nueltlve edge 0! CLOCK In the slgnnl gpllorntnr

node, Illlcll enegree vnlld dntn, In the delay “up, It urrllrll Just.

prlor to the III llne uolng 10-. thus prev/lone dnln ls ml ml! of

le-ory helorenee Illltn la erlllen ln.

Ion, lhln
nlln-lng
uegnllve

   out rncnn
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