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SECTION 1

BRIEF
DESCRIPTION

NOISE REDUCTION
MODE (NIR)

NOTCHFILTER
MODE

The NIR-10 isan audio processor designed to enhance the quality of
receivedvoiceand CW transmissions. Itsmodesof operationareexplained
below. Basically, the unit takes audio from areceiver or transceiver,
processes it, then feeds it to an external speaker or headphones for
listening. Itdoesthisprocessingusingapowerful 40MHzDigital Signal
Processor (DSP) for thefiltering, noi sereduction, and heterodyneremoval.
Thetechnical information section explainshow the DSPworks.

The Noise and Interference Reduction (Spectral Subtraction) mode
automatically enhances speech by recognizing the characteristics of
human vocal cord physics and the subsequent relationships of speech
frequenciesrel ativetofrequenciesof non-speech. Thespeechfrequencies
arethen allowed to pass, while non-speech frequenciesmay bereduced
by usingafront panel control. Inthismode, whichislanguageand male/
femal e voi ceindependent, the NI R-10 removes noise and heterodynes
occurringinthepresenceof speechwithout reducingtheaudiobandwidth
and withminimal corruption of the speechitself. The amount of noise
reductioniscontinuously variablefrom zero to maximum by means of
theNIR LEVEL control onthefront panel. AslongastheNIR LEVEL
control isnot advanced sofar astooverprocessthesignal, theNIR mode
will also effectively remove noise from CW and datasignalsaswell as
voice.

The Notch Filter (NF) mode provides cancellation of tones from tune-
ups, heterodynes, CW, RTTY , or similar signalswithoutinterferingwith
voicesignals. Unlikeconventional notchfilters, thismodeeasily removes
multipletones. The NF modeis made operational by placing the BW

1



PEAK MODE

(FUNCTION) switchintheWIDE/NF positionwhiletheM ODE switch
isineither BY PASSor NIR position. SeeTablel. Whenenergized, this
modeautomatically removesoffendingtonesregardlessof theposition
of theNIR control. TheNF modeisdisabled by placingtheBW switch
inNARROW (lower) position. NFdoesn’ tfunctionintheBANDPASS
filter mode. The NOTCH mode operatesin “real time”, sothereisno
processingdelay.

The PEAK (Dynamic Peaking) modeisuseful for reducingwhiteor pink
noi se (atmospheric) and other similar noisetypesfromaudio. I1tcanbe
usedaloneorinconjunctionwiththeNIR mode. PEAK modeprovides
dynamic bandpassfiltersaround all coherent frequencies(voice, CW,
data, etc.) within the audio passband. It rgjects the non-coherent
frequencies of white noise and similar noise types. This provides a
second meansof noisereductionfor theuser. WithCW signals,if aCW
tonecanbeseparatedwiththereceiver filter, it can befurther peaked and
noise-reduced usingthe PEAK function.

ThePEAK modeismadeoperational ineither BY PASSor NIR modes
by placingtheBW (FUNCTION) switchintheMED/PK position. The
PEAK functionisdisabled by placingtheBW switchintheNARROW
(lower) position. Sothe PEAK modemay beused by itself (MODEin
BYPASS) or along with the NIR mode. In some cases, the PEAK
function will be most effective, or the NIR modewill best removethe
unwantedinterference, andtherewill beoccas onswherethe PEAK and
NIR modestogether are required to eliminate the noise satisfactorily.
The PEAK modedoesnot functionintheBANDPASSfilter mode. The



BANDPASS MODE

BYPASS MODE

PEAK mode operatesin “real time”, so thereisno processing delay in
thismode.

NOTE

When using the PEAK function on weak signals, the output
audiolevel MAY decrease. Soit may benecessary toincrease
theaudioinput fromthereceiver toobtain anadequatelistening
level. Observethe PEAK LED tobesurethat theNIR-10isnot
being overdriven. There may also be times when the PEAK
function will be most effective at reduction of the noise by
REDUCING the audio input from the receiver and increasing
theNIRVOLUME torestoretheproper listeninglevel.

BANDPA SSmodeisintendedtoenhanceCW,RTTY , andvoicereception
when adjacent channel interference is present; the unit operates as a
super-selectivedigital audiofilterwiththreeswitch-sel ectablebandwidths.
Thefilter center frequency may beshifted anywhereinthe300t03400Hz
audiorangeby meansof theBP SHIFT control onthefront panel. Noise
reductionisnot usableinconjunctionwiththeBANDPA SSfilter mode.
Other bandwidthsare availablefrom thefactory on special order.

The DSP audio processing requires someinput to output signal delay.
Although unimportant whenreceiving, thisdel ay i sobjectionablewhen
monitoring your own transmission through the NIR-10 Therefore, a
BY PASS mode has been provided to remove all processing and delay
fromtheNIR-100utput. BY PASSmay beenabledfromyourtransmitter’s
key lineaswell asfrom thefront panel. 3



SECTION 2

QUICK
OPERATION

CONNECT POWER

CONNECTAUDIO
INPUT

CONNECT SPEAKER
or HEADPHONES

This section letsyou get on the air with the NIR-10 as quickly and as
simply aspossible. Refer totheconnection diagramonpage4. Seethe
following sections of this manual for more detailed operation and
connectioninformation.

TheNIR-10operatesfrom anominal +12 VDC power source. Plugan
ACto12VDC Adapter intothe NIR-10's DC IN (J1) jack on the rear
panel. Although the electronics are protected for reverse polarity,
damageto the printed circuit tracksmay result if the correct polarity is
not observed. If you solder on your own power plug, be sureto check
for the correct polarity - center terminal ispositive. Anadapter with 1
Amp output current capabilityisrequired. TheNIR-10DCINjackisa
coaxial type, 2.5mmID, 5.00r 5.5mm OD, center positive(Radio Shack
274-15680r274-1573).

Connect the Speaker Output of your receiver or transceiver to the
AUDIOINPUT (J3)jack. TheNIR-10 AUDIOINPUT jackisan RCA
Phonotype-itisNOT a1/8" phonejack.

Connect a3.2Q or greater speaker tothe SPEAKER OUTPUT (J2), or
plugyour headphonesinto thefront panel PHONESjack. TheNIR-10
SPEAKEROUTPUT jackisan RCA Phonotype-itisSNOT a1/8" phono

jack.




TURN ON POWER

INITIAL SETTINGS

RADIOSETTINGS

NIR MODE

Now turnontheNIR-10' sSPOWER switch. TheLED nexttotheswitch
should light. If it doesn't, check your power source and connections.
Thered PEAK LED next to the VOLUME control should blink three
times(long, short, short), indicatingthat theunit successfully self-tested.

Put the MODE and BW switches all the way down to BY PASS and
NARROW positionsrespectively, andsettheNIRLEVEL control fully
counter-clockwisetotheMIN position. AdjusttheVOLUME control to
about mid-range.

Turnonyourreceiver or transceiver andtuneinaSTRONG voi cestation.
Adjust your radio’ svolume control so that the PEAK LED ontheNIR-
10flashesoccasionally on voice peaks- thissetsthe proper audio input
level totheNIR-10. Leaveyour radio’ svolumeat thissetting and then
adjust your listeninglevel only withtheNIR-10’ svolumecontrol. Turn
off your radio’ sspeaker sothat you arelisteningto output fromthe NI R-

100nly.

AdjusttheNIR-10VOLUMEtoacomfortablelevel. SincetheNIR-10
isin the BY PASS mode, you are now listening to unprocessed audio
fromyour receiver. Now switchtheM ODE switchuptotheNIR position
and experiment withthesettingof theNIR LEVEL control. Noticehow
thenoisemetsaway astheNIRLEVEL control isadvanced. Thenormal
setting for this control isbetween 10 and 12 o’ clock. Experiment with
CW signalsinthe NIR mode asthismodeisal so effectiveon most CW
signals. (However, theNIR-10may think that slow CW isaninterfering
signal andremoveit.)



BANDPASS MODE

NOTCHMODE

PEAK MODE

Now put theM ODE switchinthecenter BANDPASSposition. Putthe
BW (Bandwidth) switch in the WIDE position. Adjust the BP SHIFT
control back and forth to observe its effect (it's the same control as
before; thefunctionhasnow changed). Tuneintoacrowded part of the
CW band. Narrow the bandwidth usingthe BW switch. AdjusttheBP
SHIFT control and notice how you can useit to pick out individual CW
signals.

PlacetheMODE SWITCHinBY PASSposition. Tuneinastrongtone
or heterodyne. PlacetheBW switchall theway upto WIDE/NF. This
engagestheNOTCH FILTER. Thecarrier shoulddisappearimmediately.

Now placetheBW switchinthemiddleM ED/PK position. Thisengages
thePEAK FILTER. Thetoneshould now bepeaked andthesurrounding
noisesuppressed. Check thisfunctionwithvoicesignal stoget familiar
withitsnoisereducingcapabilities. Alsotry thePEAK and NIR modes
combinedfor noisereduction. Remember that thedegreeof cancellation
of noiseintheNIRmodeiscontinually adjustablewiththeNIRLEVEL
control.
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SECTION 3

CONNECTIONS

POWER
REQUIREMENTS

VEHICULAR
OPERATION

AUDIOINPUT

Thissectiongivesdetailedinformationregardingtheconnectionstothe
NIR-10. Theunitisvery simpleto connect and use, but for best results,
follow theguidelinesbel ow.

TheNIR-10operatesfrom+11to+16V DC. Audio peakspush current
consumptionto1 Amp peak, soan adapter of 1 A capabilityisrequired.
If you haven' t bought our adapter (it’ sa1l Amp unit), we recommend
the Radio Shack P/N 273-1653 Adapter. Of course, you may also
operate the NIR-10 from your radio’ s auxiliary power or other high-
quality +12V source. Themating connector isRadio Shack P/N 274-
15680r274-1573.

The NIR-10 may be operated directly from the power system of any
12V negativeground vehicle.

TheNIR-10may beconnectedtothe speaker, headphone, oraudioline
outputsof almost any kind of receiver or transceiver. Itsaudioinputis
AC coupled, withanimpedanceof 22Q. Theinputimpedancemay be
easily adjusted to a high (47kQ) impedance (see note below), which
means that it may be connected to almost any type of audio output
without causing any loading or other adverse effects. Theinput is
protected against overloadsof upto +50V.



Thefront panel PEAK LED makes setting theinput level easy: ssimply
advanceyour radio’ svolumeor audiolevel control until thePEAK LED
flashesoccasionally onvoicepeaks.

Somereceiver speaker driver amplifiersbecameunstablewhen
drivingearlier versionsof theNIR-10. Symptomsof instability
included rectification or pickup of transmitted RF which then
appeared (possibly distorted and/or at alow level) at the NIR-
10’s speaker output. This instability has been remedied by
loadingthereceiver’ sspeaker output by insertinga22Q resistor,
R5, betweentheNIR-10" saudioinput andground. Thisresistor
isnot required in most cases, and can be clipped out if ahigh
impedanceaudioinputisrequired. Theresistoriseither soldered
directly to theinput connector, J3, or isinstalled on the board

near J3.

For best operation and maximum dynamic range, theNIR-10
shouldhavearel atively constantinput audiolevel . Thismeans
that once set, thevolumeinto the unit should beleft alone, and
your listening level should be adjusted with the VOLUME
control ontheNIR-10. Also, overdrivingtheinput will not result
inimproved performance, but will just causeincreased audio



INPUT LEVEL
ADJUST

SPEAKEROUTPUT

HEADPHONE
OUTPUT
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distortion. Theunitisbeingoverdrivenif thePEAK LEDison
more than just an occasional flash.

As shipped from the factory, the gain of the NIR-10is set for use with
most speaker or headphone outputswhen they are adjusted for normal
listeninglevels. Inanunusua installation, moregainmay beneededto
boost theinput signal level tofully utilizetheNIR-10" sdynamicrange.
The NIR-10 hasan internal jumper which may be changed to raiseits
gainwhentheinputsignal level islow. Thisjumperislocated ontheleft
edgeof theNIR-10 PCboard andisaccessiblewith thecover removed.
Normal signal level iswith the jumper in position 1-2; thelow level
settingisposition 2-3. Makesurethat theuse of thislow level settingis
really needed andthat itsusedoesn’ tresultininput overload (the PEAK
LED will tell youif it’ soverloaded).

Thespeaker outputisthemainaudiooutput fromtheunit. It canfurnish
morethan2Wintoa3.2Q speaker, lessintohigherimpedances. Itisa so
ageneral -purpose output intended to drive any typeinput. It can’'t be
harmed by an open or short circuit.

This output is a stereo phone jack connected to the speaker output
through a resistive divider to prevent headphone overdrive. It will
satisfactorily drive8Q and higher impedancephones.



REMOTEBYPASS

NOTE

A mono phonepluginsertedall theway intothestereojack will
short both channelsand you will get no audio (no damagewill
occur, however). A mono plug may beused by insertingit only
tothefirst detent (about 1/4" from fully seated inthejack). If
you prefer not to do this, astereo-to-mono adapter isavailable
from Radio Shack.

Thesophisticated signal processingdoneintheNIR-10requiresacertain
amount of audio delay. This delay, on the order of 1/8 second, is
unimportantinreceive, but makestransmit signal monitoringthroughthe
NIR-10 all but impossible. For this reason, aBY PASS mode, which
removes all processing and delay, is included in the NIR-10. The
REMOTEBY PASSinput allowsthismodeto beentered viaan external
control signal, regardless of theM ODE switch position. By connecting
thisinputtoyourtransceiver’ sPTT lineor other transmit signal, theNIR-
10 will be bypassed automatically when you transmit, allowing you to
monitor your ownvoiceor CW transmissionthroughtheNIR-10without
annoyingaudiodelay.

Thisinput forcesBY PASS MODE whiledriven to avoltage of +3V or
higher. It hasa 10kQ impedance andis protected to +50V input.

11



INVERTREMOTE
BYPASS
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Thisinput functionsthe ssmeasthe REMOTE BY PASSinput except
that it requirestheoppositepolarity signal. Thisinput requiresaground
or lessthan +2V to activate. It has a 10kQ input impedance and is
protected to +50V input.

Thetwo remote bypassinputsare provided to accommodate virtual ly
any transmitter or transceiver. Section 6 gives further details on
connectionstoyour transceiver.



SECTION 4

CONTROLS &
INDICATORS

POWER SWITCH

MODE SWITCH

BW (FUNCTION)
SWITCH

Thissection explainsthe operation of each of the NIR-10 controls.

ThePOWER switch controlsthemain power totheunit andtheindi cator
next to it glowswhen power isapplied.

TheMODE switch determinestheoperatingmodeof theNIR-10. When
inNIR position, theNoi seand Interference Reduction modeisactiveand
theNIRLEVEL control setstheamount of reduction. WhentheM ODE
switch isin BANDPASS position, the filter mode is active, with the
bandwidth set by the BW switch and the center frequency set by the BP
SHIFT control. INBY PASSposition, all delay and processingexcept for
thenotchfilter and peak functionareremoved. BY PASSmay beforced
viathe remote bypass inputs regardless of the position of thisMODE
switch.

Thisswitch setsthefilter bandwidth only inBANDPASSmode. It has
no effect onaudiobandwidthinBY PASSor NIRmodes. InBY PASSor
NIRmodes, thisswitchisusedtoengagetheNOTCH or PEAK functions.
Themiddlepositionof theswitch (MED/PK) engagesthePEAK function,
whiletheupper position of theswitch (WIDE/NF) engagestheNOTCH
filter. Toturnoff bothfunctions, placethisswitchinthelower (NARROW)
position.

13



NIR LEVEL/BP SHIFT
CONTROL

PEAKINDICATOR

VOLUME CONTROL

14

TheNIR LEVEL/BP SHIFT control hastwo functions, depending on
theposition of theMODE switch. WheninNIR mode, thiscontrol isthe
NIRLEVEL, settingtheamount of noisereduction. Thenormal setting
forthiscontrol isbetween 10and 120’ clock. Settingsabovel20’ clock
may beuseful for removinginterferencefromstrongsignal s, whilefully
counterclockwi segivesminimum noisereduction.

Whenin BANDPASS maode, thiscontrol isthe BP (Bandpass) SHIFT
control, settingtheoperatingfrequency of thefilter. Theupper frequency
of thebandpassi sthereferenceforthiscontrol. Thefully counterclockwise
position putsthe upper edge of thebandpassat thelow end of theaudio
range, near 300 Hz, while fully clockwise puts the upper edge of the
bandpass at the high end, near 3400 Hz.

The PEAK indicator flasheswhen theinput audio amplitudereachesa
level that issomewhat bel ow themaximum signal that the NIR-10 can
handlewithout producingdistortion. Usingthisindicator asaguide, the
input audio level may be adjusted to take advantage of maximum
dynamicrange, yetavoid overload. Theproperinput audio settingisthat
which causesthe PEAK indicator toflash occasionally onvoice peaks.
If the PEAK indicator is on continuously, the input audio level istoo
high, and should be reduced to avoid distortion. (Thisindicator also
flasheson power-up duringthe self-test.)

TheVOLUME control setstheNIR-10output audiolevel at thespeaker
and phones outputs.



SECTION 5

OPERATION

NIR/NF MODE on
VOICE

This section describes the operating procedure using the NIR-10's
variousmodeswith different typesof signals.

The NIR mode is designed primarily to remove noise occurringin the
presenceof speech. It doesthisby examiningtheinput audio, lookingfor
signal swith speech characteristics, and reducingeverythingel se. Since
thesignal and noiselevel svary so much ontheamateur bands, the NIR-
10allowscontrol of thenoisereductionlevel sothe performancemay be
tailored to the conditionsat hand.

With the NIR LEVEL control set fully counter-clockwise, tune your
receivertoanoisy sidebandsignal. ThenadjusttheNIRLEVEL control
clockwiseand noticehow thenoiseisreduced. Alsonotethat if thenoise
level is very high, it is possible to put in too much noise reduction,
reducingspeechintelligibility.

Certain types of noise may contain some characteristics of speech,
making them difficult to suppresscompletely. If you find anocisetype
only partialy suppressed, try reducingtheaudiolevel goingintotheNIR-
10. It should be noted that the NIR-10 cannot recover intelligibility of a
voice signal which is grossly corrupted by noise. For signal-to-noise
ratios of 0 dB or better, the unit does an exceptional job of eliminating
noise from speech. It can’t, however, make an S2 voice signal fully

15



TABLE1

Selection of Operating Modes By Mode and BW Switch Position
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MDDE

VIDE/NF'
BYPASS
MODE BW
NIR VIDE/NF
@ e (O) e
BYPASS NARROW
MDDE

@ - '@
BYPASS

MODE switch in BYPASS.

BW switch in NARROW.

Unit is BYPASSed for DSP.
Uses only the internal Speaker
Driver. No processing, no delay.

MODE switch in BYPASS.
BW switch in MED/PK.

Unit now uses PEAK mode.
Good white noise reduction. No
delay.

MODE switch in BYPASS

BW switch in WIDE/NF.

Unit now uses NOTCH filter.
Multiple tone removal. No delay.




(Continued)

MODE BW

NIR WIDE/NF
@ BAND N@ MED/PK
BYPASS W
MODE BW

NIR WIDE/NF
Om O
BYPASS NARRDW
MUDE

(:::) Bhsg <§;Z> MED/PK‘

BYPASS

MODE switch in BANDPASS.

BW switch in NARROW.
Unit is in BANDPASS mode.
NARROW filter selected. 130
msec delay.

MODE switch in BANDPASS
BW switch in MED/PK

Unit is in BANDPASS mode.
MEDIUM filter selected.

130 msec delay.

MODE switch in BANDPASS.

BW switch in WIDE/NF.
Unit is in BANDPASS mode.
WIDE filter selected.

130 msec delay.

17



TABLE 1
(Continued)
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MODE

o

BYPASS

MODE

o

BYPASS

MODE

o

BYPASS

MODE switch in NIR.
BwW BW switch in NARROW.
WIDE/NF Unit is in NIR mode only.
@ MED/PK Use NIR control.
130 msec delay.
NARREW
BV MODE switch in NIR.
WIDE/NF BW switch in MED/PK.
@ MED/PK Unit is in both NIR and PEAK
modes. Use NIR control.
NARROW 130 msec delay.
Bw
WIDE/NF MODE switch in NIR.
@ MED/PK BW switch in WIDE/NF.
Unit is in both NIR and NOTCH
NARROY mode. Use NIR control. 130
msec delay.




PEAK MODE
on VOICE

readable in an S5 noise level. Heterodynes may be easily removed by
placingtheBW switchintheWide(up) position, energizingtheNF mode.
If several heterodynesexist whichareclosetogether infrequency, it may
benecessary toadvancetheNIR control toeliminatethemall, otherwise
theNFmodewill eliminatethemwithout helpfromtheNIR mode. Note
that if the received voice level isreduced in the presence of a strong
heterodyne, thereductioninvolumeiscaused by thereceiver’ sAGC, hot
the NIR-10. Alsonotethat if no heterodynesare present, the NF mode
may attack some of the voice frequencies, making the voice seem
somewhat distorted or “nasal”. If thisisbothersome, merely disablethe
NF mode by placing the BW switchinthelower (NARROW) position
until aheterodyne appears, then engageit.

ThePEAK modeisdesignedtopeak upany correlatedinformationinthe
audio passband. It provides a second type of noise reduction by
dynamically forming bandpass filters around correlated information,
thusautomatically reducing thebandwidth to the minimumnecessary to
pass the information. The PEAK mode is most effective on purely
random noise, such aswhite or pink noise. When more periodic noise
typesareencountered, suchasignitionnoiseor power linenoise, theNIR
modeor acombination of NIR and PEAK modesmay bemoreeffective.

WiththeM ODEswitchinBY PASS, settheBW switchtotheNARROW
(lower) position. Thiseffectively bypassestheunitexcept fortheinterna
speaker driver. Now tuneinanoisy sidebandsignal. PlacetheBW switch
inthemiddle (MED) position to enablethe PEAK mode and noticethe
reductioninthenoiselevel. If desired, theNIR modemay al sobeenabled

19



NIR/PEAK MODE on
STATICCRASHES

NIR MODE on CW

20

and used in conjunction with the PEAK mode to provide additional
noisereduction.

A static crash causes two problems which are annoying and disrupt
communications: First, a static crash of any reasonable duration is
offensivetotheears, Second, thereceiver AGCisoftendriventoitslimit
and requires arelatively long period of time to recover. During this
recovery period, thedesired signal ismomentarily “lost”. TheNIR-10
can often providesignificant reduction of the staticimpul senoise, and
manipulation of receiver characteristicscan allow faster recovery of the
desiredreceived signal. To counter the effectsof astatic crash, setthe
NIR-10intheNIR Modeand alsointhe PEAK mode. AdjusttheNIT
control toabout the9:00 position (adj ustment fromthispositionmay be
reguired later). Now change the receiver AGC characteristic from
SLOW to FAST. TheNIR modewill reducethelong static crashesto
“pops’ of about 130 millisecond duration, whilethe FAST AGC will
alowthereceivertorecover rapidly. Theresultwill bereasonably clear
audio with “pops’ in the background.

WhiletheNIR modeisdesignedtoenhancespeech, itwill alsoperform
well on CW if thefollowinglimitationsareobserved: First, theCW note
should beintherange of 300to 1000 Hz. Second, the CW speed must
not be too slow, or the unit will interpret it as an interfering tone and
attempt toremoveit. InNIRmode, theunit should work well at speeds
above about 7 wpm. As with voice signals, adjust the NIR LEVEL
control until thenoiseisreduced andthe CW still readable. ThePEAK
function may also be used to reduce noise and enhance the CW signal



NIR MODE on RTTY,
SSTV, PACKET, etc.

PEAK MODE on
CW/DATA

BANDPASS MODE

aongwiththeNIRmode. NOTE: Turnoff theNF modewhenreceiving
CW in the NIR mode. The notch will remove the tone from the CW
signal, makingitimpossibleto copy.

TheNIR modeisdesignedtosuppressthesesigna sasthey areconsidered
an interference to voice traffic. Use the BANDPASS mode for these
signals.

The PEAK modeisalso quite useful on hon-voice audio, such asCW,
RTTY,AMTOR, etc. Notethat when using the PEAK modewith CW
signals, al tonesexistingintheaudio passbhand arepeaked, soif asigna
can be separated with the receiver filter, it can be further peaked and
noise-reduced usingthe PEAK function.

The BANDPASS modeisdesigned to enhance CW and DATA signals
(RTTY, SSTV, and Packet), and providereductionininterferencefrom
adjacent channel “chatter” on voice. When this mode is sel ected, the
NIR-10becomesabandpassfilter with extremely steep skirts. TheNIR
LEVEL control becomestheBP SHIFT control. Adjustingthiscontrol
will tunethefiltertoany frequency from 300to 3400 Hz. Thefilter width
is selected by the BW switch and offers three options. Refer to the
Specifications in Section 6 for the exact bandwidths. When using
BANDPASSmodefor CW, it’ sbest to start with the WIDE bandwidth
and narrow it down after you’ vetunedinthesignal you' reinterestedin.
Adjust the filter frequency with the BP SHIFT control. Due to the
sharpnessof thedigital filter, it may benecessary toadjusttheBP SHIFT
control slightly after changingthefilter bandwidth. Thesignal will seem

21



Narrow BW

Medium BW
Wide BW

BANDPASS MODE
on VOICE

OPERATIONAL
LIMITATIONS

22

to“pop” into the passband when properly tuned. If a“buzz” isheard,
particularly whenintheNARROW bandwidth, itiscaused either by not
having the received signal properly tuned in the center of the filter
passband, or by FM detection of audio harmonics, etc., onthe vertica
skirtsof thefilter. Try carefully returning, or increasethebandwidthto
MED position to eliminate the “buzz”.

Narrow bandwidth is most useful on CW; it may also be useful for
narrow-shiftRTTY .

Medium bandwidthisuseful for CWand RTTY.
Widebandwidthisuseful for CW, RTTY, SSTV, Packet and Voice.

Wide bandwidth is the only one useful for voice communications as
boththemediumand narrow positionsaretoo narrow for voiceuse. The
widepositionisuseful for eliminatinghighfrequency“ chatter” (adjacent
channel spillover) fromthedesiredsignal. Usingthe BP Shift control,
thebandwidth may actually bereduced below 1800 Hzto eliminatethe
interference, whileprovidingadequateintel ligibility.

No physical device is perfect in its operation, and the NIR-10 is ho
exception. Theunit doeshave someoperational limitationsin boththe
NIRand BANDPASSmodes. Wewantyou, theuser, tobeawareof the
limitsto performance of the unit.



NIR Mode

Bandpass Mode

Notch Mode on CW

Firg, withthetechniquesusedintheNIR-10,itisimpossibleto completely
recover speech when heavily corrupted by noise, because some of the
informationthat characterizesthespeechisirretrievablylost. Becauseof
this, useof theNIR modeat signal -to-noiseratiosof 0dB and bel ow may
actually reduceintdligibility rather thanenhanceit. Second, thenoiseleft
over after reduction has an “electronic” sound. Thisisnot an artifact
introduced by the processing as one might think, but rather itisall that
remainsof theoriginal input noi se, which, becauseof itsrandom nature,
cannot beremoved completely. Unfortunately, thisresidual hasal sobeen
de-randomizedto someextent, sothat it occursinbursts. Thus,itsounds
unnatural and can be more annoying than white noise. The higher the
level of noiseintheinput, thehigher thelevel of thisresidual at theoutput.

One characteristic common to narrow steep-skirted filters, whether
analog or digital, isringing. The NIR-10 hasthe digital equivalent of
ringing, which manifestsitself asa“raspy” sound when aninput signa
isplaced onaband edge. Unlike analogfilters, however, no ringing or
other disturbance of thesignal occurswhenit isplacedin the passband.
Thus, itisusualy possibleto tunethe NIR-10 so that the desired signd
is sufficiently far from the passhand edges so that the raspy sound
doesn’t occur.

Remember to disengagethe NOT CH filter by placingthe BW switchin

theMED or NARROW positionsor removal of the CW notewill occur,
making CW operationimpossible.
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Peak Mode

TRANSMIT AUDIO
PROCESSING
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The PEAK mode may not be effective at all on sometypesof impulse
noise. Usethe NIR modefor these, or both NIR and PEAK together.
Thenoisereduction effectivenessof PEAK may alsobedegradedif the
audioinputlevel fromthereceiveristoohigh. Merely reducethereceiver
volumeandincreasetheNIR-10V OLUMEto compensate. Usingboth
the PEAK and NIR modestogether will reduceor removetheelectronic
artifactsandresidual mentionedintheprevious“NIRmode” paragraph.

The NIR-10in NIR mode can al so be used to process transmit audio.
Theadvantageisthat background noi sewhich may bepicked upby your
microphonewill beremoved from your transmitted signal by theNIR
mode. This may be useful in a vehicle or other high ambient noise
environment.

Figure4 on page 27 isadiagram of how thisismight beaccomplished.
A relay operated by thetransmitter’ skeylineoutput isusedtoswitchthe
NIR-10input/output between transmit andreceive. Duringreceive, the
NIR-10operatesconventionally. Duringtransmit, theNIR-10' sinputis
fed from the amplified microphone source and its output isfed to the
transceiver’ stransmitaudioinput. Themicrophoneamplifierisnecessary
sincetheunit hasn’t enough gainto operate on alow-level microphone
output directly. Someexperimentationwill be necessary to determine
usable operating levelsin this configuration. Partsto implement this
circuit areavailable at Radio Shack or from your junk box.



SECTION 6

TECHNICAL
INFORMATION

SPECIFICATIONS

Audio Input Unbalanced 22Q (or 47kQ ). J3isan RCA-type
phono jack)
Frequency Response 300t03200Hz +2dB.
Input Level 120mV to 2.8V rms. (Internal Level Select Jumper)
AbsoluteOutput Delay
NIR and BP Modes 130milliseconds.
BypassMode <1milliseconds.

NIR ModeWhite Noise Reduction

MAX Control Position Approximately 20dB.
MIN Control Position 0dB.
PEAK ModeWhite Noise Reduction Typically 10to20dB.
NIR ModeSingle Tone Reduction
MAX Control Position Greater than 40dB.
MIN Control Position 0dB.

Timeto Cancel aSuddenly-Appearing Tone
NIRMode: About 250 milliseconds.
NFMode: About 3milliseconds.

25



BP M odeBandwidths

BP Mode Center Frequency
BPModeUltimateRg ection
NFModeUltimateRejection

Normal Remote Bypass | nput
Inverted Remote Bypass Input

Headphone Output
Speaker Output

AudioOutput Distortion
Input Power

Sze

Weight

Operating Temperature
StorageTemperature
Humidity
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(Amateur) NAR: 250Hz, MED: 600Hz, WIDE:

1800Hz (SWL)NAR:1800Hz, MED:2400Hz, WIDE:

3000Hz.

Continuously Variableinthe300Hz to 3200Hz range.

Greater than 60 dB.

Typically greater than 50 dB, oneto four tones. Less
for more than four tones.

ForcesBypassModewhiledrivento+3V or higher.

ForcesBypassMaodewhilepulledto+2V or lower.

Each has 10kQ impedance and is protected to

+50V. (Phono Jacks)

For 8Q and higher phones. (Stereo Phone Jack)
2W @ 10%dist. into an 8Q Speaker. J2isan RCA-
type phono jack.

Lessthan 0.5% @ 1 kHz @ 0.5W Output.
+11to+16VDC @ L/2 A Avg., 1 A Peak
ReversePolarity Protected. (2.5mm 1D, 5to
5.5mmOD coaxial jack).

2" X 7" x 6" (HXWxD)
21bs. (0.91kg).
-20°Cto+55°C.
-40°Cto+85°C.
Upto95% @ 55°C.



Symptom

TROUBLESHOOTING
Possible Fault

POWER ON LED does
notlight.

POWER LED ison, but
unitdoesnot functionand
PEAK LED doesnotflash
at power-up.

Unit passes audio, but
won’'t enter NIR or
BANDPA SSmode.

PEAK LED ison amost
continuoudly.

PEAK LED flashes at
power-up but never lights
otherwise.

Audio at phones but not
at speaker.

Audio at speaker but not
at phones.

Check AC power source and power line connection. Check for proper
seating of pluginthe DC Power jack. Check polarity of DC Power: unit
will not operate (but will not be damaged) if polarity iswrong.

DC Input voltageistoo low. Check adapter output voltage: it must bea
12V unit. Lesslikely: theunit hasfaileditsself-test. Check PROMsU9
and U10and processor U15for proper seating. Turnoff, thenon. If fault
continues, contact JPS Customer Service.

Unitisheldin BY PASSmodeviaremotecontrol. Disconnect inputsto
J4and J5; if problem clears, check your remotesignal sourcefor correct
operation. If problem doesnot clear, contact JPS.

Input audiolevel isexcessive. Reduceyour inputlevel until theindicator
flashesoccasionally onvoicepeaks.

Input audiolevel istoolow for best NIR-10 performance. If your level
cannot beraised, increasethegain of theNIR-10. SeeSection3onInput
Level Adjust.

Check your speaker and speaker connection.

Check your headphones and connections. Also if you are using mono
phones, see Section 4 regarding the headphone output. 27



REMOTEBYPASS
CONNECTIONS

28

General Principle

Connectto your
Transceiver's
Remote Connector

Thissection offerssomeguidanceon hookingup theNIR-10’ sremote
bypassinputstoyour transmitter or transceiver. Sincetherearesomany
types of radios in existence, it is impossible for us to give specific
instructions for interfacing to every radio. For this reason, we have
designed the NIR-10to beaseasy to interface as possible.

NOTE

Y ou need to usethese remote bypass connectionsonly if you
intend to monitor your own transmission (sidetone) through
theNIR-10. If youdon’t need thisfeature, youmay ignorethis
section.

The general principle of the installation is to put the NIR-10 into
BY PASSmodewhenever your transmitteriskeyed. Thiswill remove
all processingpl ustheinput to output delay to allow youto monitor your
own transmission through the unit. To do this, you must connect one
of the NIR-10's REMOTE BYPASS inputs to a signal from your
transmitter that tellswhenyour transmitter iskeyed.

M ost recent commercial transcei vershavearemoteor accessory connector
whichcontainsasignal intendedtokey alinear amplifier. (Consultyour
transceiver’ sinstructionmanual for thepinnumber and characteristics.)
Thisisthesignal touseto drivethe NIR-10. Normally, thissignal isa
contact closuretogroundwhenkeyed. If thisisthecase, usethelNVert
REMOTEBY PASS(J5) connector. Thisconnector hasabuilt-inpull-



If the Signal
is already in use

If your Transceiver
has no Remote
Connector

Using the REMOTE
BYPASS Input

Do NOT connect to
the Antenna

upresistor, soashielded cableisall that’ sneeded. (Alwaysuseashielded
cablefortheseinterconnections.)

If thiskeyingsignal isalready inuseonyour system (keyinganamplifier
or some other use), you can generally tietheinvert BY PASSINPUT to
itanyway withoutill effects. TheJ5inputishighimpedance (10kQ) so
that it won't load your output and will withstand high voltages (+50V)
without damage.

If your transceiver does not have a remote connector or remote key
output, you can probably connect the NIR-10 in parallel with your
microphone’ sPTT switch or CW key. Caution: if your transceiver isa
tubetype, make certain that the keying voltageis positive and lessthan
50V. Again, havingtheNIR-10input connectedwill probably causeno
ill effects, because the input impedance is so high. Normally, these
switches are contact closures to ground so they’ll also connect to the
INVert REMOTEBY PASS(J5) input.

Most transceiversrequire a contact closure to ground to key them and
they supply acontact closureto ground (or equivalent) asan output. If,
instead, your transceiver sources a positive logic voltage when keyed,
thenconnect thissignal totheREMOTEBY PASSinput (J4). Thisinput
isalso highimpedance and will withstand +50V.

TheNIR-10'sREMOTEBY PA SSinputsaredesignedtobeoperated by
aDClogicsigna only, not RF. Therefore, DO NOT connect either of
theseinputstothe ANTENNA output of your transmitter. TheNIR-10
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AUDIOSECTION
TECHNICAL
DESCRIPTION

30

Audio Input

Audio Output

Miscellaneous

will bedamaged and your transmitter output may be damaged aswell.

The Audio Circuitry is detailed in Figure 2. The diagram is a full
schemati c of theaudioand power supply andincludesall circuitry which
is not DSP hardware. The full schematic is given here because we
consider it possibletotroubleshoot thesesectionsof thecircuitry inthe
fidd.

Audio input at connector J3 is routed to op-amp U18A, a unity-gain
buffer amplifier. Resistors R33 and R32 along with diodes CR8 and
CR9protect U18A againstinput overloads. Op-ampU18Bisavariable-
gainamplifier that providestheaudioinputtothe DSPsection. Jumper
JP2 setsthe gainrangeto allow the NIR-10to function at input audio
level sbetween120mV and2.8V.

Theprocessed audio signal fromthe DSPcircuitry isfedto thevolume
control pot R14. Theinput to speaker driver ICU19isthesignal from
thewi per of thefront panel volumepot. U19drivesthestereoheadphone
jack throughrfi filter L1-C18. Thespeaker output J2ispassed through
the headphone jack, so that it is disabled whenever headphones are
pluggedin.

GatesU16A and U16B and associ ated componentsconditiontheremote
bypass inputs. Serial resistors R9 and R10 along with diodes CR1
through CR4 protect the gate inputs against overloads. The output of
U16A feedsthe DSP parallel input port where its stateis read by the



Power Supply

DSP SECTION
TECHNICAL
DESCRIPTION

DSP and AIC

processor. The mode sel ect and bandwi dth select switchesareaso fed
totheDSPinput port to beread by the DSP. Noiseintheinput, thehigher
thelevel of thisresidual at the output.

The power supply includes U20, a passive 5V regulator, and U17, a
switched-capacitor voltage converter. The DC voltageat Jlisapplied
through power switch SW3. Seriesdiode CR5 protectsagainst reversed
polarity. Afilter madeup of C18, C19, and L4 suppressestrashthat might
beradiated by thepower leads. U17furnishesthe-5V required by the A/
D converter and the op-amps.

The+5V isgenerated by regulator U20. Seriesresistor R251imitsU20’s
dissipation.

Figure3isasimplified schematicof the DSPsection of theNIR-10. Only
a simplified schematic is presented because this section is virtually
impossibletotroubl eshoot without specialized equipment.

Thegeneral purposeof the DSPhardwareisto convert analogsignalsto
thedigital domain, operateonand manipul atethesesignal sdigitally using
the DSP chip, then convert the result back to analog. In the digital
domain, themaintasksaretodifferentiateany speech componentsfrom
the rest of the incoming signal (NIR mode) and band limit the signal
(BANDPASSmode).

The heart of the DSP section is U15, a TM S320C25 DSP chip which
performsall DSPfunctionsother than A toD and D to A conversion. The
chiprunsat 40MHzwhichissuppliedby clock oscillator U7.U13isal4-

31
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Reset Generator

Memory

Software

bit Analogto Digital and Digital to Analog Converter. It providesthe
interface between the analog and digital realms. It supplies to, and
acceptsfrom, the DSP chip aserial digital expression of theinput and
output analogwaveforms.

U103isareset generator which ensuresan orderly power-up sequence
for the DSP and associated components. It senses the voltage on the
+5V lineand generatesareset whilethevoltageisbel ow approximately
4.55V. Asthevoltagerisesabovethethreshold, adelay isgeneratedto
ensureprocessor clock stability beforeoperation commences.

EPROM S U9 and U10 provide program storage and static RAMsU11
and U12 provide datastorage for the program.

Noisy speech isspeech that hasbeen corrupted by sometype of noise,
such as “white” noise, electrical impulse noise, or acoustic noise.
Enhancement of noisy speech generally implies that all the noiseis
removed whilethe speech remainsintact. In practiceit’ snot quitethis
simple, sincespeechwhich hasbeen corrupted by noi sehasirretrievably
lost someof itsoriginal characteristics. Completeremoval of all noise
componentsmay sometimesresultin speechwhichishardertolistento
and interpret than the same speech passage with some particular noise
componentsretained. Thereisatrade-off betweenintelligibility (can
onedeterminewhat i sheingsai d?) and“ listenability” (how pleasing...or
grating...isthemonitored audio?). Maximumnoi secomponent removal
may turn an irritating noisy and tone-overlaid signal into one that's
much more pleasing to the ear, but the received speech must be



Peak Detector

understood aswell. Theaim of noisereductionin speechistoimprove
notonly thelistenability of thenoisy speech, buttoimproveitsintelligibility
aswell. Noisy speechisdifficult tolistento, sincethebrain hastowork
hard to discriminate between speech and noise. For thisreason, fatigue
may result when an operator attempts to interpret noisy speech for
extended periods. Therearetimeswhenintelligibility ismoreimportant
than the pleasantness of the signal, while at other timestheemphasisis
placed onthelistenability.

The NIR-10 software offers continuously variable noise reduction
adjustablewiththefront panel NIR LEVEL control. Thevoltageset by
thearm of thepotisdigitized by itsown A/D converter, U6. Thisallows
the operator to choose the best balance between intelligibility and
listenability. The proper setting of the NIR LEVEL control will be
determined mainly by thetypeof noiseandthesignal tonoiseratioof the
noisy speech. Ingeneral, signalswithlow signal tonoiseratios(i.e. 0dB
or less) will work best at the minimum setting, while stronger, cleaner
signalswill benefit frommorereduction.

A peak detector monitorsthe input audio and flashesthe Peak LED on

audio peaks which are still somewhat below saturation. Thisfunction
aidsin setting up the NIR-10 with the proper audio levels.
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FIGURE 2 NIR-10 Audio and Power Supply Section Schematic



2
Reset Cleek
Gen. V4. TTTXY se.
40MH
A4 A4
V5.1
(V18 |
R} Signel
220 TMOJ20C28
{Ansles Inpys > A/D
L, and
<ZAndisa Dutous } < osa ose
PORT O
BTN T 12
1. I
= Pot
=’\ cs
[20) s e A0
(EEAK AUDIO LED
A
Ui l 7]
-3 -]
- -
t t
k g . :
R
Q n R
R 8 A a

BEP Kddress Bus
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MICROPHONE
AMPLIFIER
About 1.3 VP-pP
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FIGURE 4 Connections for Transmit Audio Processing



