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SECTION 1

BRIEF
DESCRIPTION

NOISE REDUCTION
MODES

NIR® MODE

TheNIR-12isanadvanced audiosignal processor designedtoprovidethe
user withmaximumflexibility toeliminatemost typesof interferencefrom
voice, CW and data transmissions. The unit uses dual Digital Signal
Processors (DSP) to provide simultaneous bandpass operation, noise
reductionand multipletone’heterodyneremova . TheNotchfilter diminates
all tones, includingtune-ups, foreignbroadcast carriers, CW,RTTY, etc.
A multi-layer printed circuit board providessuperior shie dingtovirtual ly
eliminate rf radiation from the DSP data bus. Two methods of noise
reduction are provided inthe NIR-12, Spectral Subtraction (NIF®) and
Dynamic Peaking, to give the operator the best audio noise reduction
possible. TheNIR-12 connectsbetween theaudio output of areceiver or
transceiver and an external speaker. The audio from the receiver is
processedinternally beforebeingamplifiedand fedtoanexternal speaker.
Thefollowingsectionsexplanhow theunit operatesand how thecontrols
function.

For experimenters, accessto thedual DSPsisprovidedviaRS232onan
internal header. Section 8 of thismanual describeshow to usethisinput
togenerateyour ownfiltersand devel op other usesfor thedual DSPchips.

TheNIRPMODE of noisereductionautomatically enhancesvoicesignals
by recognizingspeech and reducingtheamplitudeof all signalswhichare
not part of the desired speech information. The algorithm isdevel oped
primarily to recognize the characteristics of human speech and the
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DYNAMIC PEAKING
MODE

subsequent rel ationships of speech frequenciesrelativeto non-speech
frequencies. Thedetected speechfrequenciesareallowedto pass, while
non-speech frequencies may be reduced using the front panel NIR®
control. Because of their syllabic nature, CW and datafrequenciesare
alsoallowedto passwith minimal degradation. Inthismode, theNIR-12
removesnoiseand heterodyneswithinthesel ected passbandwithlittle
ornocorruptionof thedesiredsignal . Thismaodeisparticularly effective
at reducingi mpul senoi ses, suchasautomotiveignition noise, power line
noise, computer noise, static, etc. The amount of noise reduction is
continuoudy vari ablefrom zerotomaximumby meansof theNIF® LEVEL
control onthefront panel of the unit. Thisallowsthe user to manually
adjustthenoi sereductionlevel togivethebestintelligibility. By turning
theNIR®LEVEL control fully clockwisetotheAUTOposition, theproper
noisereductionlevel isselected automatically, based uponthesignal to
noiseratio of thereceived signal. The NIRPmode of noisereductionis
engaged by turningtheNI R®inacl ockwisedirection. TurningtheNIR®
control fully counter-cl ockwisedisabl estheNIF® mode. NI RPmodemay
beoperatedinconjunctionwithany or all other modessimultaneously.

TheDynamic Peaking modeof noisereduction providesgood reduction
of white/pink atmospheric noisewhen receiving voice, CW or data. It
formsdynamicbandpassfiltersaround coherent frequencies, suchasthe
fundamental and harmonics of speech, CW notes, RTTY MARK and
SPACE tones, etc., withinthe audio passband. This method of noise
reductionislesseffective onimpul se noisesthan NI 2 mode, but both
noise reduction methods may be used together, if desired. A three



NOTCHFILTER

position slideswitchlocated at therear of theunit allowstheoperator to
adjust the peaking factor of the Dynamic Peaking Mode to give the
smoothest sounding performance. Increasing the PEAK FACTOR
provides more actual noise reduction, but may aso give a “surging”
qualitytotherecovered audio. Reducingthe PEAK FACTORIowersthe
noi sereduction but also providesthebest sounding audio. The Dynamic
Peaking noise reduction is engaged by pressing the DYN PEAK
pushbutton. When this mode is engaged, the green LED beneath the
switchwill beilluminated. TheDY N PEAK modemay beoperatedwithany
or al other modessimultaneously.

The spectral notch filter provides cancellation of multiple tones or
whistlesfromtune-ups, adjacent channel carriers, CW,RTTY ,orsimilar
signalswithoutinterferingwithvoi cesignals. TheNotchfilterwill remove
any number of offendingtonesor heterodynesautomatically. Thefilter
isengaged by pressingtheNOTCH pushbutton. WhentheNotchfeature
isoperating, thegreen LED beneaththeNOTCH switchwill beilluminated.
The Notch may be operated in conjunction with any or all other modes
simultaneoudy. For CW or datause, theNOT CH filter must beturned of f
or thereceived toneswill beremoved fromtheaudio.



BANDPASS
FILTER

FREQandBW

The audio bandpassfilter in the NIR-12 isavery steep skirted Finite
ImpulseResponse (FIR) type providinglinear phaseinthepassbandand
minimum passbandripple. Thebandwidth of thefilterissel ectedwiththe
BW control, andiscontinuously variablefrom50Hz to 3400 Hzin 100
Hzincrements, withaminimumbandwidthof 50Hz. Markingsonthepanel
give approximate bandwidths for various modes of operation, such as
CW,data(D), TV andvoice(V). ThebandwidthinHzisa soscreened onto
thefront panel. Thecenter frequency of thechosenfilterisvariablein50
Hzincrementsfrom 200to 3400Hz andissel ectedwiththeFREQcontrol.
Markings on the front panel also give approximate center frequency
locationsfor CW, TV, anddata(D), and actual center frequency inHz. The
datacenter frequency markedisfor USoperation. For Europeanoperation,
the center frequency should be set at the 1500 Hz mark.

WhentheBW control isset fully CW at the 3400 Hz mark, thefull audio
bandwidth is provided and the FREQ control isdisabled. If the FREQ
control issetat the200Hz mark (fully counter-clockwise), theBW control
will provide alow passfilter characteristic with the cut-off frequency
increasingastheBW control ismovedinacl ockwisedirection. Likewise,
if theFREQ control isset at the 3400Hz mark (fully clockwise), theBW
control will provide a high pass filter characteristic with the cut off
frequency increasingasthe BW control ismovedinacounterclockwise
directionfrommaximum(3400Hz). TheBANDPA SSfilter skirt selectivity
providesexcellent rejection of adjacent channel chatter orinterference



from other close-in stations. Thedel ay through thesefiltersislessthan
19 milliseconds, sothey operatein “real time”, and may beusedfor any
mode,including AM TOR and PACTORARQ modes.



SECTION 2

QUICK
OPERATION

CONNECT POWER

CONNECT AUDIO
INPUT

Thissectionletstheoperator get ontheair withthe NIR-12 asquickly
andassimply aspossible. Refer tothefront andrear panel views(Figures
1and2) andtheconnectiondiagram, Figure3. Seethefollowingsections
of thismanual for moredetail ed operation and connectioninformation.

TheNIR-12requirespower fromanomina +12VDCsource. PluginanAC
to12VDC adapter or wiretheplug suppliedwiththeunittoyour station
+12VDC power source. Note that the center pin of the coaxial power
connectorispositive. Check polarity beforepl uggi ngthepower connector
intotheNIR-12 DCIN jack (J6). Theunit is protected against reverse
polarity,sonodamagewill occur, buttheunitwill not operateif thecorrect
polarity is not observed. The power sour ce selected must havea 1
Amper ecurrent capacity for proper oper ation of theunit. TheNIR-12
DCINjackisacoaxial type,2.5mmID,5.00r5.5mmOD, center positive
(RadioShack 274-15680r 274-1573).

Connect the Speaker Output (or external speaker output) of your receiver
totheAUDIOINPUT jack (34) of theNIR-12. ThisjackisanRCA Phono
type, NOT a1/8" phonejack. If youwishtousethereceiver LINE output
orthePHONE output, youmust changetheinternal jumper JP1totheHI
impedanceposition. SeeFigure?.




CONNECT SPEAKER
or HEAD-PHONES

TURN ON POWER

INITIAL SETTINGS

RADIO SETTINGS

Connecta3.2Q or greater speaker totheSPEAKEROUTPUT jack (J32). If
desired, two 8Q speakersmay beconnectedinparallel for maximumaudio
output. TheNIR-12 SPEAKEROUTPUT jackisanRCA Phonotype, NOT
a1/8" phonejack. Or youmay plugyour headphonesinto the rear panel
headphone jack. This is a stereo jack so that either mono or stereo
headphones may be used. For stereo phone use, plug the headphone
connector inall theway. For mono phone use, plug the connectorin al
the way, then pull the plug out one notch.

Now presstheNIR-12' sPOWER pushbutton. Theyellow LED belowthe
switchshouldilluminate. If itdoesn’t, check your power source, connections
and polarity.

For voiceuse, settheBW control at the3400Hz position, and settheFREQ
at 200Hz. PlacetheNIR control at thefully CCW positionandadjust the
VOL control toabout mid-range. MakesuretheNOTCHandDY N PEAK
pushbuttons are not pressed at thistime.

Turnonyour receiver andtunein avoicestation. Adjust your receiver’s
volumecontrol sothattheSIGNAL LED ontheNIR-12flashesoccasionally
onvoicepeaks. Thissetstheproper audioinputlevel totheNIR-12. When
retuning to a different station, you may wish to readjust the receiver
volume up or downto get the SIGNAL LED toflash occasionally. This
setting providesthemaximumdynami crangefor noisereduction. Leave

7
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NIR® MODE

DYNAMIC PEAKING

10

your radio’ svolumecontrol at thispoint and adjust your listeninglevel
onlywiththeNIR-12'sVOL control. If you haveaninternal speakerin
your receiver, makesurethat youturnit off sothat you arelisteningonly
totheoutput fromtheNIR-12.

AdjusttheNIR-12V OL control foracomfortablelisteninglevel. TheNIR-
12 isnow operating essentially in abypass mode with abandwidth of
about 3200Hz. Y ouarenow li steningto theunprocessed audiofromyour
receiver. Now find a noisy station or just tune to background noise.
IncreasetheNIRBcontrol inaClockwise(CW) directionwhilelistening
tothenoiselevel. Thenoisewill decreaseand fadeintothebackground
asthecontrol isrotated CW. For most operation, setting the control at
about 100’ clock givesthe best compromisenoisereduction. Adjusting
thiscontrol whenlisteningtovarioussignal sat differingsignal tonoise
ratioswill soon educate the user asto the best position for thiscontrol
versussignal tonoiseratioof thereceivedsignal. If automati c adjustment
of the NIR® processing level isdesired, merely turnthe NIR® control
fully CWtothe AUTO position. Inthisposition, theprocessinglevel is
determinedautomatically by the DSPbased on measured signal tonoise
ratio of thereceived signal.

Return the NIR® control to its fully CCW position. Listen to the
background noise. Pressthe DY N PEAK pushbutton and listento the
reduction in background noise. Hiss and other constant, non-impul se
noisewill bereduced 6t020dB. If avoicesignal isbeingheard, youmay



NOTCH MODE

wishtoexperimentwiththerear panel PEAK FACTOR switchtogetthe
best soundingresultant audio. NOTE: WhentheDY N PEAK pushbutton
isengaged, the green LED beneath the switch will beilluminated. The
noise reduction in the DY NAMIC PEAKING mode is automatically
cal culated by the DSPbased onthesettingsof thePEAK FACTOR switch,
which determinesthe aggressiveness of the noise reduction algorithm.

NowturnofftheDY N PEAK switchandtuneinatoneor heterodyne. Press
the NOTCH pushbutton and hear the tone disappear. Tune in a CW
station. The Notch filter should remove the tone from the CW signal,
leaving only short clicksasthe CW tonesarrive.

11



SECTION 3

CONNECTIONS

POWER
REQUIREMENTS

VEHICULAR
OPERATION

REAR PANEL
CONNECTORS

AUDIO INPUT

12

Thissectiongivesdetail edinformati onabout theconnectionstotheNIR-
12. Theunit isvery simpleto connect and use, but for best results, the
guidelinesgiven here should befollowed.

TheNIR-12operatesfrom+11VDCto+16VDC. Audio peaksmay push
peak current consumption to 1 Ampere, so an adapter or power source
withat least 1 A capacity isrequired. If astation supply isnot available,
ortheexistingsupply isinadequate, JPSoffersan optional power adapter
rated at 1 A for small additional cost. The mating power connector is
suppliedwiththeunit. (Radio Shack 274-1568 or 274-1573.) Itiscoaxia
2.5mmID,5.00r5.5mmOD, center positive.

TheNIR-12 may beoperated directly fromthepower system of any 12V
negative ground vehicle.

(SeeFigure2)

The NIR-12 may obtain its audio input from the speaker output, line
output, or headphoneoutput of almost any kind of receiver or transceiver.
ItsaudioinputisAC coupled, withinternal jumper-sel ectablehigh (47k)
orlow (22 ohm)impedance. For usewithareceiver or transcei ver speaker
output, internal jumper JP1 (seeFigure6) shouldbesettotheL Oposition



toprovideareasonablel oadimpedancefor thereceiver’ sdriver circuit.
All unitsfrom the factory are set to the LO position. If the line output,
phonejack or other highimpedanceoutput isdesired astheaudio source,
setjumper JP1totheH| position. Theaudioinput of theNIR-12isprotected
against overloadsupto +50V.

Thefront panel SIGNAL LED makessettingtheinputlevel very easy: Tune
inastrongstationandsimply advanceyour radio’ svolumeor audiolevel
control until the SIGNAL LED flashesoccasionally onvoice peaks.

For best operation and maximum dynamic range, the NIR-12
should have a relatively constant input audio level. In most
cases, thismeansthat once set per the previous paragraph, the
receiver volume control should beleft alone, and thelistening
level controlledwiththeV OL control ontheNIR-12. However,
in the world of noise, there are no hard and fast rules, so
adjustment of therecei ver volumeup or downfromtheprevious
setting may yield improved results. However, the operator
should becautioned against overdrivingtheinput (morethanan
occasional SIGNAL LED flash), sinceperformancewill not be
improved and only increased audio distortion may result.
Experiment with settingsonyour receiver aswell astheNIR-12
to get the best results for your particular listening enjoyment.
Justrememberthatitisvirtuallyimpossibletocreateintelligibility
wherenoneexists, soyou may encounter signal sthat j ust cannot
be read regardless of the degree of noise reduction. 13



SPEAKER OUTPUT

LINE OUTPUT

HEADPHONE
OUTPUT

14

Thespeaker output (J2) i sthemain high power audio output fromtheunit.
It can furnish about 4W into a 3.2Q speaker or about 2W into an 8Q
speaker. Two 8Q speakers can be connected in parallel if more audio
power isdesired. Thisoutputisprotected against open or short circuits.

The LINE output (J3) isaconstant level output designed for use with
modems, tel ephonepatchesor other 600Q or higherimpedanceperipherals.
Itsoutput level isnot affected by theNIR-12' sVOL control. If thereceiver
isset up perinstructionsgiven previously, the LINE output level will be
approximately -12dBmopencircuit, or-18dBminto 600Q.

Thisoutput isastereo phonejack (J1) connected to the speaker output
through a resistive divider to prevent headphone overdrive. It will
satisfactorily drive 8Q and higher impedance headphones.

A mono phonepluginsertedall theway intothestereojack will
short both channel sand youwill get noaudio (no damagewill
occur, however). A mono plugmay beused by insertingitfully,
thenpullingitout onedetent. If you prefer not todothis, astereo
tomonaural adapter isavailablefrom Radio Shack.



BYPASS

Thisinput (J5) may beusedtobypasstheNIR-12whenever thetransmitter
iskeyed. Thismay only berequiredif the desired CW passband and the
sidetonefrequency do not overlap so that the sidetone can be heard. Or
if the NIR®Pmodeisinusewhileoperatingon CW. TousetheBY PASS,
connect thisjack to thetransceiver keylineor thelinethat isused to key
therf linear power amplifier. See Section 7 of thismanual for further
information.

15



SECTION 4

CONTROLS

FRONT PANEL
CONTROLS

POWER SWITCH

SIGNAL LED

FREQ CONTROL

16

Thissection explainsthe operation of each of theNIR-12 controls. See
Figures1and 2 for viewsof thefront and rear panelsof the NIR-12.

ThePOWER switchcontrol sthemain power totheunit. Whenpoweris
applied andtheswitchisenergized, theyellow LED beneaththeswitch
will beilluminated.

The SIGNAL LED flasheswhen the audio input level reaches a point
somewhat bel ow themaximum signal that theNIR-12 can handlewithout
producingdistortion. Usingthisindicator asaguide, theaudioinput level

may beadjustedtotakeadvantageof maximumdynamicrange, yet avoid
overload. The proper input audio setting (generally established by the
receiver’ svolumecontrol) isobtainedwhenthe SIGNAL LED flashes
occasionally onvoicepeaks. ThisLED shouldNOT beon continuously
or audiodistortion may result.

TheFREQ control establishesthecenter frequency of thebandpassfilter.
Markings on the front panel around the control show approximate
freguency and desirabl efilter positionsfor variousmodesof operation,
suchasCW, SSTV, or data. Thefilter center frequency i sadjustablefrom



BW CONTROL

NOTCH SWITCH

200t03400Hz. WhentheFREQ control issetto 200Hz, the BW control
providesal ow passfilter characteristic, withthecutoff frequency increasing
astheBW control isrotatedinaclockwisedirection (SeeFigure4). When
the FREQ control isset to 3400 Hz, the BW control providesahigh pass
filter characteristic, with the cutoff frequency increasing as the BW
control isrotated in acounterclockwise direction from maximum (See
Figure5). WhenevertheBW control isset fully CW tothe3400Hz position,
the FREQ control isdisabled and thefull audio bandwidthisavailable.

TheBW control establishesthebandwidth of thebandpassfilter. Markings
onthefront panel aroundthecontrol provideapproximateaudiobandwidth
and recommended filter widthsfor variousmodesof operation, such as
CW,data, SSTV orvoice. Thefilterbandwidthisvariablefrom50Hzto 3400
Hz. Asdescribedintheparagraphabove, usingthiscontrol inconjunction
withthe FREQ control set at either end of itsrangewill providehigh pass
orlow passfilter characteristics. Withintermediatesettingsof the FREQ
and BW controls, abandpassfilter characteristicisobtained. Settingthe
BW control fully CW at the 3400 Hz position disablesthe FREQ control
and providesthefull audio bandwidth.

When pressed, the NOTCH pushbutton energizes the spectral notch
function to eliminate any number of offending tones or heterodynes.
When energized, the notch filter removes ALL tones and whistles,
including CW notes and RTTY MARK and SPACE tones. When the
Notchfilterisinuse, thegreen LED beneathit will beilluminated. The
Notch function may be used in conjunction with any other modes. 17



DYNAMIC PEAKING
SWITCH

NIR® CONTROL

18

The DYNAMIC PEAKING mode of noise reduction is energized by
pressingtheDY N PEAK pushbutton. Thisprovidesvery good reduction
of whitenoise(hiss) and similar noisetypes. For maximumnoisereduction,
thismethod may beused by itself or inconjunctionwiththeNIF®mode,
to solve particularly tough noise situations. A rear panel switch ($4)
allowstheoperator toselectthe PEAK FACTOR (aggressivenessof the
dynamic peaking mode) that providesthe best sounding audio for the
existing conditions. The switch iseasily accessible at the rear and the
setting may be changed at any time. See the paragraph on the PEAK
FACTORswitchforfurtherinformation. TheDynamicPeakingmodemay
be used simultaneoudly with any other mode.

TheNIR®hoisereduction control providesfully adjustable processing
level and degree of noise subtraction. The operator may set the control
forthebest compromi sebetweennoisereductionandintdligibility. If too
much processing is used on weak signals, intelligibility can actually
suffer, andthecontrol should bereducedinaCCW directionuntil thebest
intelligibility isobtained. Pleasekeep in mind that the NIR-12 will not
provideintelligibility wherenoneexists, butwill allow signalspartialy
masked by noise to be successfully copied with a great deal of
understanding. The normal setting for the NIR®control is at about 10
o' clock, wherethebest compromi seisoftenfound. Anadditional feature
hasbeen introduced inthe NIR-12: AUTOmatic noisereduction level
adjustment. Thisisplaced into operation by rotating the NIF® control
fully clockwisetothe AUTOmark. Inthisposition, theDSPcal cul atesthe
signal to noise ratio of the received signal and adjusts the audio
processing level for best operation. Todisablethe NIR®2 mode, merely



VOLUME CONTROL

REAR PANEL
CONTROLS

PEAK FACTOR
SWITCH

turntheNIR® control fully counter-clockwiseto OFF. TheNIF® mode
may be used with any other mode.

TheVOL control setstheaudiooutput | evel at thespeaker and headphone
outputs of the NIR-12. It does not affect the audio output at the LINE
OUTPUT connector.

(SeeFigure2)

ThePEAK FACTOR switch, located ontherear panel next tothe Power
Input connector (J6), providesaMinimum, M ediumand Maximum setting
fortheaggressivenessof the Dynami c Peaking noi sereductiona gorithm.
TheMinimum setting (farthest from the Power Connector) providesthe
smoothest audio at theexpense of total white noisereduction, whilethe
M aximum setting (cl osest to the Power Connector) givesthemost noise
reduction at the expense of audio smoothness. The Medium position
givesacompromisebetweentheother twopositions. Theswitchpositions
may bechanged at any timebut areonly effectivewhentheDY N PEAK
switchisenergized.

19



SECTION 5

OPERATION

NIR® MODE on VOICE

20

This section explains the operating procedure using the NIR-12 and
offerssomehintsfor usewith varioustypesof signal sandvarioustypes
of noise.

TheNIR®modeisdesigned primarily to remove noise occurringinthe
presenceof speech. Thea gorithmisdesignedto savespeechfrequencies
whilemakingall non-speechfrequenciescancellable. Thealgorithmis
broad enoughtoallow CW anddatasi gnal stopassaswell asvoice, while
€liminating the noi se. Some degradation of slow speed (<7WPM) CW
may occur if the processing level isset too high, however. Adjustment
of the processing level is provided via the NIF® control to allow the
operator to set thedegree of noisereductionto the point wherethebest
intelligibilityisobtained. AnNAUTOpositionisal soprovidedontheNIR®
control togiveautomati cadjustment of theprocessinglevel basedonthe
measured signal to noiseratio of thereceived signal.

When the NIR®ontrol isused manually, the best resultswill likely be
obtainedwiththecontrol atthe100’ clock position, or thereabouts. Some
adjustment from thi spoint may benecessary to get thebest operationfor
the existing conditions. A careful adjustment of this control should
providetheoptimumintel ligibility settingfor signalsat or justbel ow the
noiselevel.

TheNIR®modemay beused by itself orinconjunctionwiththeNOTCH
filterand/ortheDY N PEAK mode. Any bandwidth may beselectedfor



DYN PEAK MODE
on VOICE

thisoperation. Withthisfull flexibility, adjacent channel interferencemay
beremoved withtheBANDPASSfilter, and amost any noisetypeand/
or heterodynemay beremovedwiththeNOTCH, DY N PEAK andNIR®
modes.

Certaintypesof noisemay contain somecharacteristicsof speech, making
them difficult to completely suppress. If you find anoiseonly partially
suppressed, try reducingtheaudiolevel intotheNIR-12. Pleasenotethat
no noisereductiondevicecanrecoverintelligibility wherenoneexists, as
inavoicesignal grossly corrupted by noise. For signal to noiseratiosof
0dB or better, theunit doesan exceptional job of eliminatingnoisefrom
thedesiredsignal. It can’t however makean S2voicesignal fully readable
inan S5noiselevel.

TheDynamic Peaking modeof noisereductionisdesi gnedto peak up any
correlatedinformationintheaudio passband. It reducesnoi seby forming
dynamicbandpassfiltersaround correlatedinformation, thusautomatical ly
reduci ngthebandwidthtotheminimumnecessary to passtheinformation.
TheDY N PEAK modeismaost effectiveon purely randomnoise, suchas
white or pink noise, and | ess effective on impul se noises. When more
periodicnoisetypesareencountered, suchasignitionnoiseor power line
noise, theNIRR mode or acombination of NIRPand DY N PEAK modes
may bemoreeffective. ThePEAK modemay bequiteeffectivewhenused
toclean up CW or datasignals, sinceit will peak onthe coherent tones,
but rgj ect thesurroundingwhitenoi se. Whenused withanarrow CW ilter
position, theDY N PEAK function can providenoise-free, single-signal
CW reception.
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DYN PEAK & NIR®
MODES TOGETHER
on VOICE

NIR® MODE on CW
and RTTY
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For theoptimum noi sereduction of bothwhitenoiseandimpul senoise,
boththeDY N PEAK and NIRBmodesmay beusedtogether. TheNIR®
control providesadjustment of the Spectral Subtractionnoisereduction
sothat thebest intelligibility settingcanbemade. Inmany cases, placing
theNIR®control fully clockwiseintotheAUTOmodewill giveexcel lent,
hands-free noi sereduction operation.

The smoothest speech audio with superb noise reduction is obtained
when both Dynamic PeskingandtheNIR® modearebeingusedtogether,
but neitheristryingtodotheentirejobby itself. SetthePEAK FACTOR
atMIN, pushinthePEAK buttonand settheNIR®control at about 10:00.
(TrytheNIR®IinAUTOmode, aswell.) Inmost caseswiththesesettings,
almost al noiseand artifactswill beremoved, leavingonly thevoice.

Whilethe NI RPmodeisprimarily designedtoenhancespeech, itwill also
performquitewell onCWandRTTY modes. However, if the CW speed
isbelow 7 WPM, the spectral subtraction may interpret the tones as
interferenceand attempt toremovethem, particul arly if theNIR®control
has been set toward MAX. Reducing the NIR®rocessing level will
generally clearthisproblem. TheNIRPmodehasabout a130millisecond
processingdelay, sotherear panel BY PA SSconnector shouldbetiedto
thetransceiver keylineto put theunitinto“real time” whentransmitting
to prevent delay to thetransceiver CW monitor tone.



DYN PEAKon CW

DYN PEAK on DATA

NIR®/DYN PEAK on
STATIC CRASHES

TheDY N PEAK modemay beevenmoreuseful onCW, sinceittendsto
peak onthe CW toneand reject any atmospheric noisecontained within
theCW filter passband. For best operationand minimuminterferencefrom
noise, the filter bandwidth should be set narrow enough to provide
comfortable listening and also prevent adjacent channel signals from
interferingwiththeoperationof thepeak function. TheDY N PEAK will
peak ALL coherent signal swithinthefilter passband, sothefilter should
becentered around the signal you wishtoreceivetotheexclusion of al
others. Y oumay notethat by reducing thefilter bandwidth, enoughnoise
will beremoved in the process so that additional noisereductionisnot
necessary.

The DYN PEAK modeis aso very useful for reducing noise on data
signals, suchasRTTY, AMTOR, PACTOR, Packet, etc. Thedynamic
peakingmodeoperatesin“real time” sonodiscernibledelay isnotedand
transmit/receivetiming, particularly important with ARQ datamodes, is
not affected. Thepeakingfunctionwill peak thedatatonesandreject the
atmospheric noi sereceived within thefilter passband.

A static crash causes two problems, both of which are annoying and
disrupt communications: First, astatic crash of any reasonableduration
isoffensivetotheears; Second, thereceiver AGCisoftendriventoitslimit
andrequiresarel atively longperiod of timetorecover. DuringthisAGC
recovery period, thedesired signal ismomentarily “lost”. TheNIR-12can
often provide significant reduction of the static impulse noise, and
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BANDPASS MODE
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manipulation of the receiver's AGC characteristics can allow faster
recovery of thedesired signal. To counter the effects of astatic crash,
turnontheDY N PEAK modeand set theNIRBcontrol at aboutthe10:00
position. Now changethereceiver AGC characteristic from SLOW to
FAST. TheNIRPand DY N PEAK modestogether will reducethelong
static crashesto “pops’ of about 150 millisecond duration, while the
FAST AGCwill allowthereceiver torecover rapidly. Theresultwill be
relatively clear audio with “pops’ inthe background. If your receiver
doesnot allow the AGC characteristic to be changed, try reducing the
rf gaintopartially disablethe AGC and thenincreasethereceiver audio
volume.

Theaudiofilter characteristicof theNIR-12isestablished by the FREQ
and BW controls. The BW control determinestheactual bandwidth of
thesteep-skirted FIRfilter,andtheFREQ control setsthecenter frequency
of thefilter wheretheoperator wantsit. Forinstance, if operationon Slow
ScanTV isdesired, settingthe FREQand BW control sat their respective
TV markson thefront panel, providesthe proper bandwidth and filter
frequencylacationfor SSTV operation (1000Hzto2500Hz). Settingthe
BW control at the CW mark providesaCW filter of about 200 Hzwidth.
If theFREQcontrol isalsosettoitsCW mark, thefilteriscenteredat about
800Hz. TheCW bandwidth canbefurther reducedto 50Hz andthecenter
frequency moved lower or higherthanthe800 Hz setting, asdesired. For
optimum reception of EME signalsor other very weak, but slow, CW
signals, set the bandwidth as narrow as desired and turn the center
frequency downinthe300to 400 Hzrange. Thebandpassfiltersinthe



VOICE

DATA

NIR-12 operatein“real time”, so thereisno discernibledelay between
input and output audio. Note that asthe audio bandwidth is decreased,
thenoisebandwidthislikewisedecreased, sothat thedesired signal inthe
narrower bandwidth hasmuch lessnoiseinterferencethanit had in the
wider bandwidth. UsingthePEAK or NIFP modestofurther reducenoise
canprovidevirtually noisefree CW or datareception.

For voiceuse, the“V” mark onthe BW control givesavery sharpfilter
withabout an 1800Hz bandwidth. Thisnormal ly givesthebest compromise
betweenrejection of adjacent channel interferenceand audiofidelity. The
FREQ control can then be used to place the passband where desired by
theoperator. Initialy, start withthe FREQ control at thefull CCW (200)
mark andincreaseitinaclockwisedirection. Thiswill et theoperator find
thebestfilter center frequency locationfor €liminatingadjacent channel
“chatter” or other interferencein the shortest time.

For use in most data modes, set the FREQ and BW controls on their
respective” D" markstoobtainafilter 500 Hz widecentered at 2200 Hz.
This isthe proper setting for US operation. For operation in Europe,
changetheFREQ control tothe* 1500Hz” settingwhilemaintainingthe
BW filter atits“D” mark.
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FULL BANDWIDTH,
HIGHPASS AND
LOWPASS FILTERS

GENERAL
OPERATING HINTS

VOICE
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If the BW control isset at “3400 Hz” (fully CW), the FREQ control is
disabledandthefull audiobandwidth, 200t0 3400 Hz, isrealized. With
theFREQ control setfully CCW,theBW control canbemovedtoprovide
alow passfilter characteristic, with thecutoff frequency roughly equal
totheknob calibration setting. For instance, putting the BW control at
the“1500Hz" mark will givealL OW PA SSfilter witha1500 Hz cutoff
frequency. Likewise, if the FREQcontrol issetfully CW, theBW control
canberotatedto adjust thebandwidth of aHIGH PASSFILTER. For al |
other positionsof theFREQ control, aBANDPA SSfilter characteristicis
provided. SeeFigures4 and 5.

Following are suggested settings for various operating modes. See
Tablel.

For voice use, set the BW control at the “V” position; set the FREQ
control halfway betweenthe1500Hz positionandthe CW” mark. This
establishesan 1800 Hz bandwidth centered at about 900 Hz. If noiseor
heterodynesareal sobeingreceived, presstheNOTCH pushbuttonand
either presstheDY N PEAK pushbutton or advancethe NIF® control to
about the 10:00 position, or do both, to reduce the received noise. As
mentioned previoudy, superb noi sereductioncharacteri sticsareobtained
when both PEAK and NIR® modes are used together, with the PEAK
FACTOR setat MIN. Adjacent channel “ chatter” or other interference
may bereduced by decreasingthebandwidth (BW control) or varyingthe
center frequency (FREQcontrol) of thefilterto changethepositionof the
very steep skirt cutoff. Some experimentation may be necessary to
achievethe desired results.



Figure4-Low Pass Filter Operation

3400 Hz
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8400 Hz

a I00

Figure 5-High Pass Filter Operation
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RTTY, AMTOR,
PACTOR&
Most Data Modes

Packet

For useon CW, set theFREQ control tothe CW positionandtheBW just
above the “D” mark on the front panel. This provides about a 600 Hz
bandwidthand allowstheoperator totuneinthedesired CW signal using
his receiver. When the desired station has been set properly by the
receiver, Slowly rotatethe FREQcontrol until thesignal iscenteredinthe
passband, then decrease the bandwidth by turning the BW control ina
CCW directionuntil theonly thingheardisthedesired CW signal. Some
dlight readjustment of the FREQ control may berequiredto setthecenter
frequency of thefilter at the tone frequency desired by the operator. If
noiseisheard withinthe sel ected CW bandwidth, it may beremoved by
pressingthe DY N PEAK pushbutton or by advancing the NIR®control
until the noise disappears.

ForRTTY,AMTOR, PACTOR andmost other datamodes, setthe FREQ
and BW controlstotheir respective” D” positions. Thisprovidesafilter
500 Hz wide, centered at 2200 Hz. Thisis the proper setting for US
operation. For European operation, set the FREQ control tothe 1500 Hz
position. Toremovenoisewithinthefilter passband, presstneDY N PEAK
pushbutton.

M ost Packet usersprefer to operateat acenter frequency of 1800 Hz, so
the FREQ control shouldbeset onemark abovethe TV” mark, whilethe
BW control isset at the data“D” position. As noted above, use of the
DY N PEAK pushbuttonwill removenoisefromthefilter passband. For
other packet center frequencies, the FREQ control canbeusedto setthe
datafilter center frequency wheredesired by theoperator usingthefront
panel calibrationmarks.
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Slow Scan TV ForSlow Scan TV (SSTV) operation, settheFREQcontrol at“TV” and
theBW control at“ 1500/TV" . Under normal circumstances, thereduction
in bandwidth provided at the “TV” markings should be enough to
eliminatemost sourcesof casual interference.

30



TABLE1

SUGGESTEDCONTROL SETTINGS

MODE BAND CONDX FREQ BW NOTCH DYN NIR®
CONT CONT PEAK CONT
CW  Normal, low noise “Cw" “Cw” Off Off Off
CW  Normal, highnoise “CW” “CW” Off On Off
CW* EMEnoise “CW—" “CW—" Off On Off
DATA Normal,lownoise “D” “D” Off Off Off
DATA Normal, highnoise “D” “D” Off On Off
Packet Normal “1500+" “D” Off Off/on  Off
SSTV  Typica “TV” “TV” Off Off Off
Voice Normal,low noise “1500" ‘v On Off Off
Voice Highwhitenoise “1500" “V On On 1000
Voice Highimpulsenoise “1500” “V On Off 10:00to
AUTO
Voice White& impulsenoise “1500” “V On On 10:00to
AUTO
Voice Weaksignal innoise “1500” “V On Off/On  9:00-10:00
Voice* Adjacent “chatter” “1500—" “V— On Off Off
Voice* Chatter plusnoise “1500—" “V—" On Off/On  9:00-10:00
orAUTO

* “ A dash (-) after the FREQ and BW control settings means to set the control lower than the suggested marking by
one panel mark per dash. For instance, ‘1500— means set the control at two marks below the 1500 mark. Likewise,

a (+) after the control setting means to set the control higher than the suggested marking by one panel mark per +.”
NOTE: Any or ALL modes may be used simultaneously.
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OPERATIONAL
LIMITATIONS

NIR® Mode
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No physical deviceis perfect in its operation, and the NIR-12 is no
exception. Although JPSCommunicationshasdoneeverythingpossible
tomaketheNIR-12 ascompl eteanoi sereducing deviceasstate-of -the-
art allows, there are il limitations of which you, the user, should be
aware.

First, evenwiththestate-of -the-art techniquesusedinthe NIR-12, itis
impossi bleto compl etely recover speechwhenitisheavily corrupted by
noi se, because someof theinformation that characterizesthespeechis
irretrievably | ost when covered by the noi se. Becauseof this, useof the
NIR® mode at signal to noise ratios below 0 dB may actually reduce
intelligibility rather than enhance it. Second, the noise | eft over after
reduction has a strange “electronic” sound. This is not an artifact
introduced by the processing as one might think, but rather is all that
remainsof theoriginal input noi se, which becauseof itsrandom nature,
cannot be removed completely. Unfortunately, thisresidual has been
somewhat de-randomized, so that it tends to occur in bursts. Thus, it
soundsunnatural and may takesomegettingusedto. Thehigher thelevel
of noiseintheinput, thehigher thelevel of thisresidual intheoutput. This
canoftenbereduced cons derably by energizingthe DY N PEAK mode
aswell. Or it can be masked by reducing the processing level with the
NIR®control.



Dynamic Peak Mode

TRANSMIT AUDIO
PROCESSING

TheDYN PEAK mode may not be effective on sometypes of impulse
noi se, such asignition noise, power linenoise, etc. For thesenoisetypes,
usetheNIRPmodeor NIR®nd DY N PEAK together. Theeffectivity of
the Dynami c Peaking noi sereduction may also bedegraded if theaudio
inputlevel fromthereceiveristoohigh. Merely reducethereceiver volume
andincreasetheNIR-12VOL tocompensate. TheDY N PEAK modemay
also be used to reduce or eliminate the electronic artifacts and residual
mentioned i n the previous NIRPmode paragraph.

TheNIR-12 can beusedto processtransmit audio. Themain advantage
i sthat background noi sepicked up by your microphonewill beremoved
fromyour transmitted signal . Thismay beuseful inavehicleor other high
ambi ent noi seenvironment.

Figure6isadiagram of how thismight beaccomplished. A relay isused
toswitchtheNIR-12input/output betweentransmitandreceive. During
receive, theNIR-12 operatesconventionally. Intransmit, theNIR-12's
inputisfedfromtheamplified microphonesourceanditsoutputisfedto
thetransceiver’ stransmit audioinput. Themicrophoneamplifierisrequired
becausetheunit doesnot haveadequateinternal gainto operateonalow
level microphoneoutput directly. Someexperimentationwill benecessary
to determine usableoperatinglevelsinthisconfiguration.
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REAR PANEL
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Figure 6-Connections for Transmit Audio Processing



SECTION 6

TECHNICAL
INFORMATION

SPECIFICATIONS

Audio Input Unbalanced 22Q or 47kQ, internally
selectablewithjumper. AisanRCA-
type phono jack.

Frequency Response 200t03400Hz +2dB.
Input Level 120mVrmsto2.8Vrms.
Absolute Output Delay
NIR® Mode 130milliseconds.
All other modes <19milliseconds.
NIR®M ode White Noise Reduction
MAX Control Setting Approx.20dB.
MIN Control Setting 0dB.
DYNPEAK Mode
White Noise Reduction Typically6to20dB.
Peak Factor Switch ($4) Positions
MIN Approx. 6dB noisereduction.
MED Approx 12 dB noisereduction.
MAX Approx 20dB noisereduction.
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NOTCHMode
Timeto Cancel aSuddenly-
Appearing Tone
Ultimate ToneRejection

BANDPASS

Bandwidth

Center Frequency

UltimateOut-of-Band

Attenuation

Filter ShapeFactor (-60dB/-6dB)
BYPASSInputJ5

Input Impedance
HEADPHONE Output J1
SPEAKEROutput J2

LINEOutput J3

About 5milliseconds(voicemodes)
Typically greater than50dB, oneto
fourtones. Lessfor morethanfour
tones.

Adjustablebetween 50Hzand 3400
Hztotal width (100Hzincrements
from100to3400Hz).
Adjustablebetween200and 3400
Hz (50Hzincrements).

>60dB.

Typicdly 1.18:1 @voice
bandwidths.

ForcesBY PASSwhenpulleddown
to+2V orlower.

10kQ, protectedto+50V. (RCA
Phono Jack).

For earphones, 8Q and higher.
(Stereo Phone Jack).

2W @ 10%distortioninto 8Q
speaker. (RCA Phono Jack).
-18dBm output nominal into 600Q
(-12dBmopencircuit). Not affected
by VOL control.



Audio Output Distortion

Input Power Required

J6
Sze

Weight

Operating Temperature
Storage Temperature
Humidity

Lessthan0.5% @ 1kHz @0.5W
output.

+11to+16VDC @0.6 A Ave., 1A
Peak. Internal CircuitsReverse
Polarity Protected.
2.5mmID,5t05.5mmOD coaxia
jack, center pinpositive.
1.8"Hx7.8"Wx7.2"D
(4.6x19.8x18.3cm).
3.81bs(1.7kg).

-20°Cto+55°C.
-40°Cto+85°C.

Upto95% @+55°C.
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Symptom

TROUBLESHOOTING
Possible Fault

POWERLED doesnotlight

POWERLEDison,butunit
does not function and
SIGNAL LED doesnotflash
at power-up.

Unit passes audio, but
modes do not respond

SIGNAL LEDisonamost
continuously

38

Check AC power source and power line connection. Check for proper
seating of the plug in the DC Power Jack J6. Check polarity of theDC
power: Unitwill not operateif polarity iswrong.

DC Input voltageistoo low. Check adapter output voltage under [oad:
itmustbeal2V unit. Lesslikely: theunit hasfaileditsself-test. Check
PROM U28and both DSP chipsU13and U20for proper seatingintheir
sockets. Turn unit off, then on again. If fault continues, contact JPS
Customer Service.

UnitisheldinBY PASSmodeviaBY PASSconnector J5. Disconnectthe
inputtoJ5; if problemclears, check your remotesignal sourcefor proper
polarity and operation. If problem doesnot clear, contact JPS Customer
Searvice.

Input audio level is excessive. Reduce the audio input level until the
SIGNAL indicator flashesoccasionally on strong voice peaks.



Symptom

TROUBLESHOOTING
Possible Fault

SIGNAL LED flashesat
power-up but never lights
otherwise

Audio exists at the
PHONES but not at the
speaker

Audio at speaker, but not
phones

CW monitor tonedoesnot
pass through the unit

Input audiolevel istoolowfor best NIR-12 performance. If youareusing
receiver LINE output or headphoneoutput for theaudioinputtotheNIR-
12, youmay havetheinputimpedancejumper setintheLOposition. See
Section 3, Connections, for instructions.

Check your speaker and speaker connections. Also check the PHONE
plugfor anintermittent connection, by pluggingaheadsetinthejack and
removingit, several times. If thisclearstheproblem, cleanthe PHONE
connector contacts with alcohol or a contact cleaner. Also clean the
headset phone plug, sincethisisthelikely source of the PHONE jack
contaminant.

Check your headphonesand connections. If youareusingmonophones,
see Section 3 regarding the headphone output

Two possible causes: If the NOTCH filter is on, the tones are being
removed, soturnoff theNOTCH filter; oryour filter center frequency is
setat apointdifferentfromthefrequency generated by your CW monitor.
Inthiscase, connecttheBY PA SSconnector J5toyour keylinetodisable
theNIR-12whentransmitting. See Section 7for instructions.

39



40

Q
i
&
CRE3

& JPS COMMUNICATIONS INC.

"
- CI B
. 22L9€ ouT ]
fockocion) cu
csu
! — : +ow T+ C38 S DPHONES
R 59&1—!01000, cs0 *
BOARD P/N 5341-102020 (o)
"

T & O £14
cso U 52 S _u,uzs cey ™ ™M %
] w_ CoO m o
£ . S O ow
L3 ?§ 0 ] 7] 1
cs
u 33cn 3 UE z g 2 2

0 (Z.fn
0 W1 ™ N I R T
X Lu_g v20 COen (.:-i) C:;.L) . C% ('_E_EE) .
0 : M
g3 [
0 o
o L 0
§
R23 ¢ -
(-] / Uy
. cnU ) 0‘"
POWER OM_£27 i C73 oywaue PEA Lot
s "G 5 [ s ; 2
D »2 NotcH Ucu
FREQ ’ n " CB’ 1] ket - gy — Youne  #s
. - =4 T Tt L
pom ) A H HeH

Figure 7 -Printed Circuit Board Parts Placement




SECTION 7

BYPASS
CONNECTIONS

GENERALPRINCIPLE

ThissectionoffersguidanceonconnectingtheNIR-12 BY PASSinput to
your transmitter or transceiver. You may only need to do thisif you
experienceproblemswhen operating CW, suchasreceivingaparticul ar
tonefreguency withinanarrow CW bandwidth, whileyour CW monitor
generatesadifferent tone. Inthiscase, youwill needto bypassthe NIR-
12whentransmittingtoallow the CW monitor tonefrequency tobeheard
through theunit. Otherwise, themonitor tonefrequency will beoutside
thefilter passband and will not be heard.

Thegeneral principleof theinstallationisto puttheNIR-12intoBY PASS
wheneverthetransmitteriskeyed. Thiswill removeall processingtoallow
theoperator tomonitor hisowntransmissionthroughtheunit. Todothis,
theoperator must connect theBY PASS connector (J5) [ SeeFigure2] to
asignal fromthetransmitter that goeslow (below +2V DC) or toground
whenthetransmitter iskeyed.

Most recent commercid transceivershavearemoteor accessory connector
which containsasignal intended to key alinear amplifier by pullingits
keyingrelay toground. Thissignal may haveavariety of different names
indifferent equipment fromdifferent manufacturers, butthefunctionisall
the same. (Consult the transceiver manual for the pin number and the
signal characteristics.) Thisisthesignal thatwill alsodrivetheNIR-12into
BY PASSmode. Use ashielded cable to make this connection for both
KEYLINE and GROUND. If thekeying signal isalready in usein your
system, theNIR-12BY PA SSlinecand sobeconnectedtothesamepoint
withoutill effects. TheNIR-12 BY PA SSinputimpedanceishigh (10k) so
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DONOT CONNECTto
the ANTENNA

42

thatitwon'’ tload thetranscel ver keyingoutput andit will withstand high
voltages(upto+50V) without damage.

If your transceiver does not have a remote connector or remote key
output, youcanprobably connecttheNIR-12BY PASSinparald withthe
microphonePTT switchor CW key. Caution: If thetransceiverisatube-
typeunit, make certain that thekeying voltageispositiveand | essthan
50V.

TheBY PASSfunctionisdesigned to be operated by aDC logic signal
only, not by RF. Donot connecttheBY PASStothe ANTENNA output
of yourtransceiver. TheNIR-12will bedamaged aswel | asyour trangmitter
output, and theNIR-12 warranty will bevoidedif thisoccurs.



SECTION 8

RS-232 ACCESS
TO THE DUAL
DSPs

Thissectionbriefly describestheRS-232 | nterface Optionwhichmay be
used by DSP software devel opersto design their own filters, etc. This
optionisavailablefromJPSandincludesadisk withnecessary software
aswell astheinterfacemoduledescribedin Figure8.

TheNIR-12 containsaninternal header whichfacilitatestheaddition of
anRS-232 computerinterface. Withtheproper software, thisinterfacemay
be used to upload software directly to the NIR-12, allowing the user to
develop and test DSP algorithms without the need to burn EPROMSs.
Figure 8 shows the schematic for a simple gain changer necessary to
convertRS-232 TTL level stotheproper level srequired by theNIR-12. JP1
ontheinterface should be connected to JP2intheNIR-12. The RS-232
signdsareavailableonP1. NOTE: Proper useof theRS-232 optionreguires
an understanding of DSP software devel opment and the architecture of
the TM S320C26 DSP chip. JPSisnot liablefor any damage caused to
equipment dueto improper use or wiring of thisinterface by the user.

Wheninstalled, theRS-232 option supportstheseria bootl oad feature of
the TM S320C26. The DSK A assembler and DSK D debugger software
suppliedby TexasInstrumentswiththeir TM S320C26 DSK (and available
fromanumber of bulletinboardsand I nternet sites) canbeusedtodevel op
and debug softwareontheNIR-12.

In order to usethe serial port interfaceonthe NIR-12, it isnecessary to
removethePROM (U28)fromitssocket. If thebootl oader onthe TM S320C26
detectsthepresenceof thePROM, itwill not activatetheserial bootl oader,
and serid communicationwiththeNIR-12 cannottakeplace.
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Anyonewishingtodevel op softwareusingtheNI R-12 asadevel opment
platform is encouraged to obtain a copy of the“ TMS320C2X User's
Guide” availablefrom Texas| nstruments.

A completepackageconsistingof theRS-232 adapter and devel opment
software is available from JPS. Please call or write for pricing and
availability.
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SECTION 9

TECHNICAL
DESCRIPTIONS

AUDIO SECTION

AUDIOINPUT

AUDIOOUTPUT

46

TheaudiocircuitryisdetailedinFigure9. Thediagramisafull schematic
of theaudio and power supply sectionsandincludesall circuitry which
isnot DSPhardware. Thefull schematicisgivenherebecauseweconsider
it possibleto troubleshoot these sections of the circuitry in thefield.

Audioinput at connector J4isroutedtoop-amp U1A, aunity gainbuffer
amplifier. ResistorsR5and R6, alongwith diodesCR5 and CR6, protect
U1A against input overloads.

Theprocessedaudiosigna fromtheDSPcircuitryisfedtoapassvetwin-
T filter comprised of R7-R9 and C9-C12. Thisfilter attenuates any
guantizationor databusnoisefromtheD/A converter. Theoutput of the
twin-T filterisfedtothe VOLUME control R4 and alsoto J3, theLINE
OUTPUT jack. Thewiper of theVOLUME control issuppliedtoU2, the
speaker driver amplifier. The output of thisamplifier isrouted to the
SPEAKER OUTPUT connector, J2, viathe HEADPHONE jack, J1.
Whenever headphonesarepluggedinto J1, theaudio output from J2is
disabled.



POWER

MISCELLANEOUS

DSP and DIGITAL
SECTION
(See Figure 10)

TheDC power suppliedthrough J6isfiltered by L3and C24, C25toprevent
rf interferenceout of orintotheunit viathepower cable. Powerisswitched
totheunitby S1. CR7 providesreversepol arity protection. U3isconfigured
asanoscillator whoseoutputisrectified, theresultant DCvoltagedoubl ed
and filtered, thenisregulated to providethe

-5V DCsource. Regulationof the+5VDCfromthe+12V DCsourcevoltage
isprovided by U5, and seriesdroppingresistor R23limitstheregulator’ s
power dissipationto keepit within acceptablelevels.

The REMOTE BYPASSjack J5 isinterfaced to the DSP digital input
through diodes CR10 and CR11 and resistor R21. These components
protect thedigital circuitry fromnon-TTL input levelsand providethe
proper polarity for the BY PASSfunction when nothing isconnected to
B.

Thegeneral purpose of the DSP and digital sectionisto convert analog
signasintoadigital format, wherethey areoperated onand mani pul ated
by the digital signa processor, then the result converted back into an
analogformat. TheNIR-12incorporatestwoDigital Signal Processorsfor
improved performanceand expandability. Theprimary tasksof theNIR-
12 (noiseandinterferencereductionandbandpassfil tering) areperformed
by this section.

TheDSPanddigital sectionof theNIR-12isshowninschematic Figure
10. Althoughthissectionisprobably not serviceableinthefiel d, theentire
schematicdiagramispresented here.
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Figure9-Audio and Power Supply Section Schematic
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MISCELLANEOUS

U13isa40 MHz TM S320C26 digital signal processor. Thisdeviceis
designated as the Master DSP, and handles all user input functions,
NOTCHfilter, DynamicPeakingnoi sereductionandthetunabl ebandpass
filters. Thesoftwarefor thisDSPiscontainedin PROM U28. When power
isapplied to the NIR-12, the operational software isloaded from the
PROM intohighspeed Random A ccessMemory (RAM).lcsUl4andU15
provide RAM expansion for U13. Memory decode and other control
signalsareprovided by programmabl el ogicdevicesU23and U26. User
inputishandled by U24, aparallel input port which readsthe switches,
and U27,an A/D converter whichreadsthevoltagesonthe FREQ, BW
andNIR®level controls. TheL ED indicatorsaredrivenby U25, aparallel
output port. The Master DSP (U13) interfaces with U11, an Analog
InterfaceCircuit (AlC),which contains14 bit Anal og-to-Digital (A/D)
and Digital-to-Analog) D/A converters.

U20isa40MHzDSP,identical totheMaster DSPU13. However, unlike
U13,U20hasno PROM and must havedatal oaded viathe 16 bit parall €l
mailbox madeupby U16-U19.RAM expansionfor U20isprovidedby U21
and U22, The decoding and control signal generation is provided by
programmabl el ogicdeviceU29.

U10 isavoltage supervisor/reset generator which ensures an orderly
power-up sequencefor the Master DSP and associated components. It
sensesthevoltageonthe+5VDClineand generatesareset whenever the
voltagedropshbel ow approximately 4.55V . Asthevoltagerisesabovethe
threshold, adel ay isgenerated to ensureprocessor clock stability before
operationcancommence.
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JP2 providesaccesstothecontrol linesused by theMaster processor’ s
serial bootloader. Thisallowsconnectionof an RS-232interfacesothat
user-generated software can be loaded into the NIR-12 and debugged
usingaPC. For moreinformation, see Section 8 of thismanual andalso
theinstructionsfurnishedwiththeNIR-12 SoftwareDevel oper’ sKit.
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Figure10-DSP and Digital Section Schematic (Part 1)
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Figure 10-DSP and Digital Section Schematic (Part 2)
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