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Sansui Super Integrated FM/AM Stereoc Tuner

Only hi-fi. everything hi-fi.




This Sansui Supertuner is
Strictly Hi-Fi

ansui TU luners have always siressed
accurate receniion of radio signals and their proper reproduction of socund
waves as well, One way of locking at a hi-li tuner —our way —is (o see it as
much, much mare than a mere radio receiver. Since our latest DC hi-fi
amps have the ability to reproduce a frequency range of from zero Hz (DC)
to as high as 500,000Hz without straining, we fes! it only fitting that the new
TU-X1 provide comparable improvements in hi-fi behavior,

We call the TU-X1 the "Supertuner” with justification. It
delivers accurate reception and superior amplification specifications on a
ievel with cur best AU integrated amplifiers. Such factors as slew rate. rise
time and TIM {factors only recently discussed in relation o our amplifiers
and never before mantioned in any tuners) have been improved for better
ransient response, Steady-state response, 0o, 1S more impressiva in the
TU-X1. Examples: The slew rate of the FM stereo MPX driver amps is a
tantastic 200V/uSec. Total harmonic distortion is a mere 0.02%. and the
signal-o-noise rato an excellent 86dB.

Much of the circuitry in the TU-X1 is 50 new and so effeclive
we've applied for patents on il. Also new and effective is the fact that the FM
and AM sections are independent from input 1o culput, integrated into one
sturdy chassis for convenenca.

It you have been impressed with the widened dynamic
range. lower noise and wvirtually unlimited frequency response now available
from direct-to-disc recordings and the best of the latest digital tape systems,
weait till you hear what our TU-X1 has to offer in strictly high fidefity perform-
ance. It joins the ranks of our very finest products from Sansui, where it's
all hi-fi.



Independent FM Stereo Section

Vva sed ha same high standarnss of ransen and
sleady-sate resporsg 100 the FM soction of tha TUXT as doohad
I fha besl of our Sansie AU inlegrated amps. THD o total
harmone dsiordon of 0 02% or Daltar 15 nol 4N uArgasonabio
Spec 10 ask ol &n expanshg, stalp-olhe-at DC amg. Bul 1o
provica that kind of parfocrmanca from the ama-out termina’s ol
& tunar has been—urel now—unneard of This cught 10wl
your apootile for sill mor amaning data about the rermarkabla
Sansw TU-X1, So. hare are somea of the hghlphas

FM Frontend with 7-Gang Variable

Capacitor.

The frontend @i an FM luner s like tha phono
agualgar of a preamp. In both, a tiry input ssngal must be hrousght
NG A orm actentatie Dy Ine later 25005 of I hi-h Chiun loe

FGReOCUShon IRMmuGh your Spadxar Sysiams, and accuracy s IHa
pnme consderation

Il gwgrigad and salurdson ooty in e fromond. &
crossmodulahon is alowed to nee above cartan levets, f group
calay characwnistics are iss than wheal, nd numbar of a8d-on
Cirguits O 1009 Comirols, Mars, alc. can resiore the recened
sgna 10 ds crnal puniy.

Mantaenng Irontend aCturacy & delicabs mather,
Snce g bnge numbar of variatles arg myolved Signals meach
the lunes, afer all, through a decdedly Impura medium —the air.
Distant Or weak SLalons are Sphect o many kinds of disiorion
and intarenance, whie ciosa-by or sirong statons can tham-
SEVES DB sOources of saluraton and ohar peoiniems

Thus, tha 1098 ¢f the fromend 5 10 mantain atou-
rFacy uncar ary reception condibons. inthe Sansul TU-X1, that role
5 admirably played Oy a combarabon of & 2-stage HF amp wieh 3
dual-gale MOS FET. a cuat-gate MOS FET miwnar, a local osciflator
witht @ 2-s1age Dufler amg, and a trustwaeehy IF butfer amp.

The dud-gite MOS FETS leature ezl hnaanty
ard high sigrakto-nose ratios. Ve ve 1aken advantage ol these
factors by deveiomng a Linganty Optimezing Circutt 0 conslansy
catec! tha e of inlérddencd SGgnalls) and, when sirong inker-
farerce threalens. to :nsiantly reduce the gan M the frontend
in s way, the MOS FET RF amD & néngr chpped, Thus the
ganeration of crossmodulaton and miarmodulaton catoeton s
enhirgly gvoaded.

Thdr tuning Circwd 10 tha frontend 1§ an advanced
poutie-luned typa. it has a high Q7 itarstaga, "M couped with
3 procision-bui T-5ang vanable capaclorn

Foe tha fiest nmg in wungr lochaciogy. a flat group:
celay response has boen acheved m the RF tureng circut, Ths
s not 10 be confused with 13 responza in 1he IF section, some:
heng rédalvely “Casy” 1O BChiwe, As 4 result, the oversd groun-
Geray responsa i Nlat from the frortend down o the detacior

FM IF Features 3-Stage Darlington-

Connected Dilterential Amps.

Vanahions in he sgna fevel of a Deoadcasy arg
cormened intd phaga or regueancy modwations thus tha rama
‘FMT) pelore they leave the transmdtar, Theselore, inacturaa
Phase response ends up &s Csication in any twnde unabie 1o offer
parhculany ¢ood group-delay or phase responss @ s frontarg
IF and detector circuits.

In goggming the IF sechon of the TU.X1, Sansul
angears miroducad a naw fransient-responsa  parameater;
Transant Group-Delay Response,

Figdid tasts of luners have shown an intergepen-
cence of circuil guality with recepgtion coaditions. That 18, tha
sarength (of weakness) of inooming $igrals. tha [ocal climatc and
almosphene condtions ang othar constantly-changing 1actors
found in cne area rarety gver exactly malch Ihese in arothir, and
circuilry @lfectve at pairt X may be totally ineflectve al poim Y

e weran1 surpeissd by these Bndings, only more
comanced Dy fam tha Sansy must fnd 3 way 50 assure batter
recaption under any crcumetanceas n avery location. That way,
we have determined, 18 by achiewing & 1@l respons i undr
Gieanlry O ndA 1O Gl

How this i5 achieved @ the TU-X1 5 with & cusiom:
cesignad IC cominining a triple-bass Darlinglon-conneciod dars
anligd in the IF sechon. Than, a congiant-current circul, whic
siaties DS and perauls gh current drmang, mproves DHaty
rESDONSe

GROUP DELAY RESPONSE OF CONVENTIONAL TUNER
Lippaost Brace opal @l GI<1EH
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GROUP DELAY RESPONSE OF TU-X1
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Flat-Response LC Block Filter,

Maintaireng Enear phase response in the IF when
fiters are ntrogduced was the et challonga, We met 2 oy usIng
two different types of fiters. one a bnear-phase LC tyoe and tho
ofrgr & wiry shecial Sanse deveiopment. the Equivaient Variatya
Group-Defay Equalzes (Pa1 Pend)

Tha later permits the independent acdusimant of
g auevaltt amour of frequency responss of tha IF sgnal
within the bandwadth. This, en U, RlDS SEMING0 4ry Gaviation,
ROwe s Mnwte, IN Group-calay response withen the Dandwidth
Highar s:ynal-10-ndctl ratd and lowar distorion are also achieyved

Linear-Phase SAW Filter.

When you Swilch tha IF banctwndih for FM 1
NARROW, a SAW (Surface Acoustc Wave) fiter & put On ing
with 1he above-meanrtioned LE filler. Thanks to the sharp nesponsa
of the fiters, & rogh B0JBE sefectivly & achitvod, wuliour Compro-

s hifi parameders. in the WIDE posibon, thres stages of LC

w2fS Ar CrCuled 10 Improve heh paramatars and shill retain a
coméorabiy high 5508 selectvity. Ths & gadencd of Our “Sudar
funar's supdndnty 8% a radio recaives and a he-fi instrumeant

Fet @ bgas |
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Wide-Range Power Ratio Detector,

The banckancth of a racko sgnal has, thaecrabcally,
an infinde number of progresswvely allemahng sdebands Ths
necessintes the ute of a datector of wide range/lirear response
capablties, SLoh 2s the ong in e TUXY Qurs we call the
High-Power Crive Rato Detector and it has a wide bandwadih
of AMME D and 2 3t responsa of 1AMz for O.5% diferential

giEn range It eams up with the alorementonad diferential 10
and our newly-teveicped Cector ool for Ihe widpsd dyname
range aver acheved

Adjacent Channel Filter,
Malrepotlan and urban areas10day ane  crowded’
valh FM Sgaals, soma as close as 400kHz or even 200kHz to

thesr peighborg on the dial Conventiondd |F illers can gsualhy

hangla the etminabon of undesired stabons il the mamgn =
A00kHZ or Botrer, but gormd tirda” Baat noisa if tha margin s
less Sansul has innowaled g specal Adiacent Ghanmgl Filter a1
the Qulout of the delecton 1o end this geobéam. |1 15 a phase-knear
typa, equippad wh & group-dealy equakzar

DC Compesite Signal Amg,

Theee different signals are ooniained \n COMPoSa
A e detictor cutind: tho maens L+R signal, the 33kMz subcarner
sgnal emplituce-moduiated by L minus M. and the 19kEH2 pilol
carrar, Tharelore, the bandwidih ol a composite signal amghher
should range ar gas! irom 2000 M2 0 as heih ds B3kHz Also,
anoe ths & tha hirst audho amp the Sgnal eNcouniers o e lunar
carcuitry. this amp should have hi-h specdicabons as nigh as any
fu-fi amp, i order 10 assure 8 high Sna-Io-nosh 13t in tha
doFowing MPX demodulator

S has dovelopod highly soghistcatled. exchy:
save circietry lor the composse sgnal amp In the TU-X1. 11 fea.
tures an FET moat and a push-pull drve in OC configuration
NOt ancidentally, (g 8 & Naar rephca of Il CirCuetry o ona o
oul bast DG power ampldiers. And iU's the reason 1he compos:te
Lanal 3rmg in the TU-X1 olfers 2 slew rate of a tgh 200/ 1Sec!

SLEW RATE OF CONVENTIONAL TUNER'S
COMPOSITE AMP = 106sds ghvw ratos 00V 65

Ve dv. W=D 1V ol

SLEW RATE OF TU-X1'S COMPOSITE AMP
l$'_nr et DO e |

L1 EUR C R I EY

Esin trade W of dom iy &F B COPSSiEa B Nl v
1ha MPE DamoaGiesoy, vt iled Mar e FU oededanr.



PLL MPX Demodulator with Pilot Canceller,

The composita signal leaves the DO amp de-
scnbed above 10 enter and ba demodulated or separaled imo
Laft and Rght channel signals by the MPX demodulater. Tha
subcamer sgnal 1o Ingger demodulalion % genarated by tha
1GkHz plict camed in tha PLL (Phaso-Locked Loop) circudt
Demoduiation s then underiavan by the switching circut

Theras a caich thal 19kkr pitot-signal carmer,
QO % Masson has been compiated, mist! ba entimly olimi-
nated, If € is alowed b0 mingle weh (he demodufated audio
sapnal, reprodiaclion becomes muddy and hi-li parameies aro
savergly compromesad

_,,—,;‘:—._—.;—— —

Conventonal tuner Jesigns use & low-pass 19k
ier at he curput of tha gemodulaion ha move the piod-camer
Mard olen than not. sech a fiter isal causes st more Gegrads-
ton of hi-h parformance. sinca it Cuts oul 1ol Gnly the 19kHz
Deiot Dot g rrusical content m the high requancies as wall, and
Gauses phase irrequlanties in the demodulanad sgnal

Sarsu avoeds thg in 1he TU-X1 with 8 specia’ Piot
Canceligr Circuit, It removes the plot-carner sanal before tha
CoOmpcsia sfnal enters he swittieng Grget, No filler, then, =
requirid. Reproduction is pume and ciaan with frequencies gx-
lending well inlc the hghes! range of the spactrem

Incxdgraily, our efaborate PLL MPX with Filod
Canceilar i5 contained in a one-chip IC for long-tarm stabidity
Radiabilty is hagh and costs, not ingiigntally, are irimmed.

DC Audia Amplifier,

Ancthar Sarsu cusiom-made IC 15 lound &1 tha
wners oulpul, Thi ang-¢chip unid has a push-pull culout desgn
and —of particular iImpoance—4, 100, is DG, Gain is sufficean
o feed your powdr amg crecty without the extra boost of a
préamg I's ancther Sansw axciusive.
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Integratad Tuner Concepl

Marors, Mg Swaches, oven e ol
sk for FM and AM ore compictoly
noepandont in ths unedd INTEGRATED
FIEAM semertunor, In fact, st abot
ha ey engs s indeDendiong Socions;
Feve iy COrmaman & Sngle-chasss
I'T‘I.'N}ﬁ!_tm.}

Geeon for FM/RED for AM

Al FM comirois are identified in green
AM i rad. NOEE 100, Bhat &AM controls
anix on the keft sce. FM on the eght
Double-Outpast Facilities

Therp fme by Sots of oo lonmenals

mancaly when 1hs seiich & angadid
FM Muling Swilch

LOow-uaity BOnaig 56 ebminakd erdrdy

wien Mubng s on

AD0Hz Calibration Swilch

U o 10 il i "l Sagral”™ 80 the OUf
PUSS 35 yOU Caslenl o TecOf g loss O
Sonreciad docks. ol

FM Multipath Mater

Bocauss of F Gotacinnrs wde dynams
g, meibpath refiechons a0 BosU-
rabedy ingbCaned 100 aDSOMyY COTRG!
SMlonrss cndTiadon

Four Meters for FM/AM

carnir Breguency of tha station

You wanl, usa the USH/LSA
SELECTOR swich. tryng

holh posbons Ll ol injorforoncs

18 clemenglod. Tha BEEAT CANCELLER
SWATOM shogid be ON I mleforpncs
Dy et 1 0 o0& Thousard
Ingandn when interinrencD 15 Drosont
Bceh above and DEOw the Carmer. swvich

i AM BANDWIDTH SELECTOR 1o
MARROW.
AM Bor Antonna

A oW JeS0n Was Derfectod fof ths
ExEt-in Bar antonrd b shold @ rom stafic

On thd rear paned, You may ssdect FM o A& rmenboned abowe, the TU-X1 has tawo ] RN Kl DOMOImance
AM furction ke ésther set and mako moters for FM suning — and Two for AM Multiple FM/AM Antenna
CONMICHONS et 10 arngkher (5] RurEng Connections
FM Aulomatic Noisa Filler AM Muling Swilch Tha rear pand of the TU-X1 has tacitos
(Pat. Pend.) \ W elaminatos Heal 05wl i intor-staton for botn 300-chm and T5-chmm FM
FIM ggpnais 500 wasii for rospoctatio NO:ER 05 Youl tune AM siatons. arternas and AM Bads An T ypoe
ha-fi PoprOCuCSon i SIN00 GV T full Beal Canceller lor AM connecior is provided oaciusivesy lor
MEUENCY FRNGS Are Drocessod Sufo- Whion méoriorenco 5 presont roae the LEs with the optanal Sangul FAT
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Independent AM Section

How often have you haard “AM 5 lo-h, and aiways
well DO of sirmilys stalements? Limstatons sakd 10 Da “wnhargnl”
i AM brdadcastng includa suscapthilite 10 Aok, a lack of
dynamec range. a tendency foward distorbon and a reiatively
restncied lrequency rangs

SAnsw gueshions tha “inherariness” of these com-
mon AM probdams, however 15 AWM lorever doomed to o
Rdeihy™ W thenk not

Iry the TRXT your will fimsd Sht we'we put v a geod
angument for hagh delity AM, and pached the AN sachon wih
Innovativg Crounry thad Backs it eh. One unusuad and imEoren
diwsiogmeant is the Sansul PLL Synchrgaized Produst Detecior,
thex first of s knd in 1he woekd, What it does and how i1 works
will De detailed in (e 1080wing paragraphs.

Chher elatoraie AM cireudry & the TU-XT doss its
part, 100, lor sgnificant improvements in recapiion and fepro-
duchon of ampitude-moduiated rado signals, A high signal-to-
NOSG FEhio, & B response over a wide frequency range and very
oy chesiorlion are some of he very roal resylts

Sansui PLL Synchronized Product

Delector for AM.

Cur now circutt for synchromnzed product detoc-
Bon works just kke an MPX demodulator in FM siereo. Vary
smpey staled. Budio Sgnals ane extracied by rrcuiatng tha AM

WAVEFORM OF AM PLL
SYNCHRAONIZED
PRODUCT DETECTOR
Uppor Tesca: 4500k IF Signal
Loy Trece Delecior (aims
ihfore 08 s6rd o De-pass s

WAYEFORM OF AM PLL
SYNCHRONIZED

PRODUCT DETECTOR
Lipper Traco 4d50KHT IF Sl
Lowad Tenco: Swiching Sgnal

The switching sg=al llower ffacel m & ite sams phass
and o! Tne parng fraguancy &l Mo & sgeal

Fig. 1 ENVELOPE AM DETECTOR

Fig. 1la)

IF sigmal with & switching signal of the same frequency and phaso
as the IF signal, Thit explanaton, however, is hardly adequate o
sahsly audiophles, much less the Sansui engineers who per-
Iected 1he cawce. Therslore o 5 first nocessary 10 Epian how
a comentional AM "avaSo0n-typa” delecion works.

Fig. 1 shows tha construchon of the ordnary de-
wclor. AM signals from the IFT [imermediate Frequency Trare -
lormer ) outpld (Fig, 12) are sent to tha dioda ("D in Fg 110 b
rectitad (Fig. 1b) and then detected (Figy. 1c). If the AM signals
contain intarferenca, tha! mterlongnce is also contaned & Mg
output of 1he dolecior as the resull of beating with sucio signals

Such intarference of bea! may bi efiminated b
lirmiting the banchwadth o the |F fiser $o that thay do not enter 2
detector at a8, But kka & baby thrown cut wah the Bath witor, the
usale banchwi®h, 100, I sacrficed. The AM sound thus detected
15 tar from hili, sublerng hmied frequency range and poor
sxgnal-to-nossa ratd.

Accentuating the Positive.,

Our new PLL Synchrorerod Product Detector {or
AM laxes advantage of T way the AM camar is speciraly com.
posid. That s, the carrear has sidebands both above and below
it — USE for the Upper Sciabands, LSE for the Lower Sidebands
Those sidebands am ahen found to contain intererenca, Tho
fodlcreeng will el how, by Lsing some of the principles of MPX
democtutation in FM stered, we have carrmatod that inferference

Fiy. @ shows low the AMIF sgnal is swilchad wsh
a 2gnal of the same frequency and phase as tho IF sqnat. and
how bedier quakty AM audio Signals can be oblaned. Fig 3
shows the main emants of tha Syncheonized Froduct Dolecios
=the PLL circull & composad - of the Phase Delector (PD), Loy
Pass Fitar (LPF) and the Voltage-Controded Oscilalor (VEOY
It generalis signais of the same (requency as the input IF signal
with phase locked.

The circud neads shill ancther denco 1o ganerate
a signal 50 degrees out of phash, otharwise, no sonal wou
appear at the outpdl of the detecior. The input i thus fir
phase-shifted by 50 degrees bafore o & appied 10 the PO and
e foSowing Product Delector. Ths is accomplshed by phase
shifters (0+ 45 aref 0 =45°) for a total 50° shift. The PO-1 and
PO-2 thon work in complemantary fashion, with the surm of the
wpper and lower sdebands (USH + L5B) appeanng at the cutout
of the PD-2,

H no intarlerenca is praserd, no sgna appears a
the outpul of 0% PLL, sincd tha outgat of the PD-1 s 2er0 (USE

oy

mﬂmﬂm LS

Fig. 1 (o)
ENVELOPE WAVEFORM DETECTION

Fig. 1 (=)



— LS8 components =0}, But A there's nterergnce, it compo-
Agrils appear at the FD-1, and the desenod sgnal plus inerference
componants a the PD-2. Whan oparated (PD-1 minus PD-2, or
FO-1 +P0-2), thsh composie outputs weld interorence-fron
dudho Sgnal on athar the USE or LSB, Inerfarencs is raraly lotaky
anserd, and 1 ypcally apdears eaher in the USH or LSB, seldom
N both, Thass ssecting and detectng the interfergnco-lrog sdeo-

ind restuEls in nosse-rea recepton never bBeforg achigved in AM
tuners. Hera © an exampie;

Assyrme that inferfarence = in the USB ar uppar
saigband, A offarence then excts bolwoen the outputs of the
PCs. When the PD-1 ouliul & subilracted from the PD-2 oulpud,

terferencd & stipped ofl and a pure-as-possitio audo sioral is

sered . a posive improvermant in AM sound, Encicantally, the

swiich for selecting USE or LS8 18 on th front paned for masamum
RMENCS,
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Fig. 3 CONCEFTUAL OPFERATION OF SYNCHRONIZED

Fig 3 BLOCK DIAGRAM OF TU-X1S AM DETECTDR

AM Antenna Circuil,

To mepmmire tha benalits of By new Sansul PLL
Synchroneed Product Detector in the AWM Secton, top-gQuality
companents werd waid throughaut. To provicn the bast possibia
wput signal, 100, wi chasa the best systam kncwm &7 dntonnas

Low-Distortion AM IF Armplilier,

A wide-range, 3-pote |F trarsdormes s the IF fior
crcuit assunes @ wide AM Dandwadih for enproved jonal gy Ay,
Thee loliowang IF amp itsed! is b diffarential pius bwn 2-stage diroct
couped sechons. aach of NPN and PMNP fransisiors, A vanabla
NF AGC (Magatve Feedback Automase Gan Contrad) crcuit,
formed of a photocoupler (LED and CdS), teams un with the
amps o the IF 50 that youl never be anncyixd by axoissve

1 &8 T 8" F

At B Faprg 1)

Dual-MOS FET RF Amp in AM Frontend,

Heng 15 parfuids Ma most elaborale configuration
yet davisad for an AM tronlend (RF amp, focal oscllasor and
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Delector in IC Format,
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one advantaga
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