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NATURAL SOUND STEREO AMPLIFIER
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The DAsR Srouit CONTmaation ax wall e clew
pom the DIOcK diagram, ORI O the agvalize
amplifier, Duffer amphifrar, TON CoNtIoT amptitier
power amplifien Yeotion, and 4 wWpe w ose
woving ol (MIC) cartirdge  mtegrated eieuit (1I0)
head amplifior.  Tach it ampliti amboads seial
oW MO, TOW @ITOMTION dexign. and pPariimance
Charactorivties set new standardy Doth = the tan
sient response and STabIity of mndividual units and
for the dverall parformance.

A ow noise aqualizer circuit with 98 dR signal o
noise ratio (for ratad 10 mV mput) or — 135 BV in
terms of the input level,

The equalizer circuit uses a pecially developad
super low noise accurately paired FET in a current
mirrdor differential input stage, with Darlington
connected groundad amitter amplifier stage and fully
complementary single-endad push pull (SEPP) output
stage, a combination more typrcal of a power ampli-
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The dual FET used in the tirst stage differential
amplifier was developed specially by Yamaha for this
W noise audio amplifier application. In comparison
wWAth conventional multiuse FETs, which are used in
a widle number of ditferent electronic circuits, it has
a very large gm and despite this the two members of
the pair have extremely closely matched pair charac-
teristics. This is usually particularly difficult to
achiave with high gm. 1t also has extremely low noise
level levels (particularly in the suppression of 1/F
noise). The first stage super low noise dual FET dif-
ferantial amplifier is built into a sub-assembly using
current-mirror  eircuitry, The use of this circuit
anables the input capacitor to be dispensed wit
unput-capacitoriess: 1CL) for direct coupling, and iﬁ
particular the current-mirror circuit ensures fully
adequate gain, also functioning much as a push-pull
circuit does, cancelling out the even-harmonic dis-
tortion content,
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Fig. 3 The Super Low Noise Dual FET

The input impedance of the second stage is high,
reducing the load on the first stage while ensuring
adequate gain, by the use of low noise PNP transistors
in a Darlington-connected grounded emitter configu-
ration.

The load on the equalizer amplifier output stage
consists of the level-setting volume control and the
input impedances of the tape decks connected to the
REC OUT terminals, etc. The low output impedance
of 600£? is achieved by the use of PNP and NPN tran-
sistors In a fully complementary SEPP configuration.
As well as securing the very highest audio quality, this
also assures fully adequate ‘drive’ of the later stages
connected to the equalizer amplifier output.

Fig. 4 Spectral Distribution of Noise in the CA-810
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The utilization of super low noise paired FET and
design constants directed at achieving the lowest pos-
sible noise in each individual section have resulted in
a signal-to-noise ratio of 83 dB (IHF-A network) for
an input sensitivity of 2.5 mV. This astonishingly
high value means that records can be enjoyed against
a velvet smooth, silent background. Just how great
the achievement is can be seen by re-calculating the
noise level in terms of input levels: the figure is
—135 dB/V, putting the CA-810 right at the top of
the state-of-the-art. This super low noise level is an
improvement of anything from 5 to 10 dB over most
of the competition (a reduction of from one half to
one third!).

The justification for this unorthodox circuit con-
figuration lies in the inevitable trade-offs and com-
promises of conventional equalizer circuit design.
TI'!e negative feedback equalizer requires different
gain at different frequencies, so that stable negative
feedback cannot be applied, and imposing severe

limits to the degree of improvement possible in dis
tortion and transient response. Attempts 1o reduce
costs by aversimplification of the circuitry reduce the
open-loop gain of the amplifier (i.e. the ‘raw’ per
formance before negative feedback is applied) at low
frequencies, so that adequate NF cannot be applied,
and distortion increases. In the high frequencies, 100,
the degraded frequency response means that gain is
inadequate, and the circuit elements responsible for
generating the NF themselves add to the load on the
amplifier, resulting not only in increased distortion,
but also in a greatly reduced dynamic margin. The
latter shows up as distortion for high input levels . . .
a ‘blurring’ of peak sound levels.

In the CA-810 these problems have been solved by
the use of current-mirror circuitry, Darlington con
nection, grounded-emitter amplification, etc., giving
an amplifier whose open-loop gain and frequency
response are ideally suited for the application of
optimum NFB, and resulting in exceptionally good
distortion figures. For all frequencies from 20 Hz to
20kHz, the distortion is no more than 0.005 %.
Dynamic margin, too, is abundantly adequate for
high output level cartridges even with the latest high
cutting-level discs. The figures show this very clearly
(a typical example from a competitive product has
been included for comparison).

Fig. 5 Total Harmonic Distortion from PHONO
to REC OUT Terminals for the CA-810
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Fig. 6 Total Harmonic Distortion from PHONO
to REC OUT Terminals (a Poor Example)
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rhe RIAA deviation, too, has been reduced to no
more than 10.3 dB over the full frequency range by
the use of 1% tolerance metal film resistors and

styrol capacitors.

Flg. 7 RIAA Deviation

e

—
e o mm—
- - -

-

S e

e —

e ————— —— ————————
T — ——— s
=

- ———————————

— T —
—

-

. S
o
2 IC OF 4 8L 0 P W
E
i P S B .
il B TS X 30y
-
=
-
e mm—

-

e
=
- o —
—
- e —————
-

| -4

Frecpuei v {Hz)

The equalizer amplifier also has an outstandingly
good inverse-RIAA square-wave response. This
square-wave response is shown at 1 kHz in Figure 8.
Such a perfect reproduction of the original square-
wave i1s proof of the wide dynamic range and the
superior frequency response.

Fig. 8 Inverse-RIAA Square-Wave Response at
1kHz, PHONO to REC OUT Terminals

Vertical Sensitivity:
Upper: 20 mV/div,
Lowaer; 1 V/div.

Horlzontal Sansitivity:
0.2 ms/div.

In the CA-810, attention has been given not only
to the circuit design and the choice of components,
but also to the physical location. In direct contact
with the rear panel, the need for shielded wiring is
eliminated. The pattern of the printed circuit board,
too, has been specially developed for the minimum
noise and distortion, and overall magnetic shielding
of the individual functional sheets is further evidence

of the Yamaha preoccupation with any detail which
will result in better performance.

2. The Power Amplifier Section

Fully complementary output-capacitorless (OCL)
single-ended push-pull power amplifier with 65 Watts
minimum rms power per channel, both channel
driven, with no more than 0.05% distortion from
20 Hz to 20 kHz.

The power amplifier section circuit configuration
comprises a first stage constant-current bias current
mirror differential amplifier, a pre-drive stage with
cascode-connected constant current load circuit, and
a Darlington-connected fully complementary single-
ended push-pull (SEPP) output-capacitoriess (OCL)
drive/output stage. It also features a potential-current
(PC) limiter transistor protection circuit. The circuit

diagram is given in Fig. 9.

Fig. 9 Power Amplifier Circuit Diagram
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The first stage is specially designed for adequate.
gain and low distortion by the use of a pair of PNP
transistors with closely matched electrical charac-
teristics, forming a differential amplifier in a sub-
assembly with constant-current bias and current-
mirror circuit. Constant-current bias means that the
impedance seen from the common emitter looking at
the electrical power supply source is virtually infinite,
with correspondingly negligable influence from
changes in supply voltage. Supply voltage rejection
(SVR) is thus exceptionally good. (SVR is explained
In more detail at the end of this section.)

Another advantage of the current-mirror circuit is
that it functions in much the same way as a push-pull
circuit does, to cancel out harmonic distortion, form-
Ing a differential amplifier with high gain and equally
low distortion. The output impedance of the first
stage current-mirror circuit is high, and in order to
prevent the loss of gain at high frequencies due to the
Miller effect via the transistor feedback capacity
(Cobo) in the second stage, cascode-type connection
Is used. This ensures fully adequate gain at high fre-
quencies, and enables stable NFB to be applied across.
the whole frequency spectrum. The drive/power
output stage uses SEPP OCL circuitry in a fully com-
plementary configuration, and employing transistors
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Figare 11 shows the comfortable margin by which
o typleal CA B0 exconds the catplog specthcation nf

output powers of 1 and 32.6 Watts (the latter only
JdB below full output power),

i 12 Powm Al ey Bectlon Distartion
Wavelorm s 20 kMe, 22 6 W (inta i i1)
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complete absence OF awitehing and crossover diston

Hon makes the wavetornm good to look at and even

hotter to hom [ |ii|I|l|.' shows the wavelorm ot
4l below tull power, at 20 kM2

Filgs, 13 and 14 show the square wavelornm re
sponse at 10 kkHz and at 40) WMz In each case the
arlginal (input) wavelorm is the upper trace Fig 15
Hlustrateos the complete stabality of the CAH10 in the
lnoo of o capacitative load: even with O Tpb across
the normal B load there s absolutely no ‘ringing
or instalbnlity.
Fig. 10 Sguere Wave Hesponse at 10 kM, MAIN

L]

IN o B O Terminals {iivtas 11 47)

Vi tlom! Bensitivity
Vpsprse , D 6B Vv,
L ovwwar: 10 Vv

Plenidantal Banallivity
e L) Jig/ by

Fig, 14 Bguare Wave Nesponse at 40 He, MAIN
IN to 5P OUT Terminals (into 11 12)

Vertloal Seisitivig \/
Ldpsgeny ) 00,05 Vi
Liswiin ) 10 VS iy

o isontnl Bensltivity

AL TALILY,

Fig, 1hH Lguare Wave Hesponse at 10 kiz. MAIN
IN 1o 5P 00T Torminals (08 plus O Y 1 1)

Veitienl Hensitivity
e OO0 VW /iy
Livwaen, 10V /iy

Hovienntial Roenaitivity
JU 0w/l

supply Voltage Rejection (SVR) and Dynamic Cross
tallk

SV H I8 a term which gives a measure of the extent
to which amplifier performance s independent of
power supply voltage variations. £ xpressed in dB, it
% based on the change in the INPUT signal level to
the amplhitier which would produce the same change
i OUTPOT lovel as that produced by a 1 V change in
supply voltage. Fig 10 shows three different circuits
A, I and G, and Hustrates what the SVR ratio means



are typical of those used in many competitive pro
ducts: the CA-810, however, uses the type C circuit,
with clearly obvious advantages for the superior SVR.

Dynamic crosstalk, on the other hand, is a term
which expresses the extent to which a signal in one
channel influences the output from the other channel.
In this it i1s the same as regular inter-channel crosstalk

but with dynamic crosstalk, the signal is generally a
Fig. 16 Various Circuits and SVR Ratios
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more pulsive one (a tone-burst, etc.) than the con-
tinuous sine waves used for reqular crosstalk measure-
ments. Both forms of crosstalk are primarily affected
by the actual details of the wiring layout, with the
wiring carrying one signal inducing a corresponding
signal in the wiring for the opposite channel, and by
any impedances the two channels may have in com-
mon. While these two sources are responsible for by
far the biggest percentage, the details of circuit design
can also have an effect: for instance, if a pulsive signal
in one channel causes a change in supply voltage, that
change can give rise to a corresponding dynamic
crosstalk signal in the opposite channel. In the
CA-800, this effect has been virtually eliminated by
making SVR as large as possible. Certain competitive
amplifiers, however, separate power supplies for the
two channels into two sections (the so-called dual
power supply design). In the latter, however, the
need to reduce costs can lead to the use of inferior
components in the two power supplies which seriously
curtails the dynamic range of BOTH channels.

3. Moving Coil (MC) Cariridge Head

Amplitier
/3 dB Signal 1o noise ratio (fos OO Y gt seisl
tivity), —157.4 di3/V in tenms of input leval

Moving Coll (MC) lypa cartridges, whieh “hllhlr}“.
have much lower autputs thian Moving Magost LA
or other common types of cartridge, are catered 1o
by this special head amplitier, which uses a Yamalia
original super low noise integrated circuit (1C) . F e
the rated input of GO pV, the signal 1o nolse ratio i
a full 73 dB, (IHF, A network), sinilar 1o the /N
ratios quoted by many competitive amplitiers 1or the
MM F’HUNU inpul! He thlillulll: e fa/“ 1y Lermms
of the inpul |8UI¢|, and the uh[ulllhhinu Hgure ol
-167.4 dB/V is achieved. Here, o0, Yamalia's
unique technology is advancing the state ol the art,
making the superb performance of the bhest M
cartridges available at no extra cost to the user,

Fig. 17 The Yamaha Super Low Naoise 1C Amplifier

Fig. 18 Spectral Distribution of Noise for MC IN 1o SP OUT Terminals
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In the past it was common for step-up transformers
to be used with low output MC cartridges, due to the
rather poor S/N of the head amplifiers then available
(typically 55 to 60 dB). However, although the step
up transformer has a good S/N ratio, it is defective
in terms of frequency response and distortion. Again,
the impedances of the different makes of cartridge

were different, and there are problems of impedance
matching.

It is interesting to contrast the ruler-straight line
of the MC amplifier frequency response with the cor
responding graph for a typical step-up transformer.
Note how the latter varies for different impedances,
and how the response rapidly tails off near and
beyond the top of the audio frequency spectrum.
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Fig. 21 Frequency Raspnns& for Typical MC Step- Up Transfnrmer
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Fig. 22 Square-Wave Response at 10 kHz for the
CA -810 MC Cartridge Head Amplifier

Vertical Sensitivity :
200 mVV/div.

Horizontal Sensitivity :
20us/dv,

Fig. 23 Square -Wave Response at 10 kHz for an
MC Cartridge Step -Up Transformer

Vertical SENLItivity
200 mvV/aiv.

Horlzontal Sensitivity
20 pus/div,

since the big fall off in response s well outside the
audible frequency range, this might not sopesr such
a disadvantage, but inspection of the sauare wave
response shows the inevitable degradation of the b
frequency transient response this causes

The MC head amplifier provided with the CA 810
has extremely high S/N ratio, and the frequency
response 1s wide and flat (overall, from MC inout 1o
REC OUT terminals, the response is within + 0.2 dB)
Distortion, too, sets new standards by being no more
than 0.05% from 20 Hz to 20 kHz for a full 3 V out
put from the REC OUT terminals.

4. Tone Control Amplifier Circuit

Yamaha-type negative feedback tone controls with

ideal characteristics

The circuitry used for the tone controls uses
negative feedback to give smooth and precise control
of tonal emphasis, with completely flat response in
the defeat position (Note the separate defeat switches
for Bass and Treble). Bass and Treble turnover fre-
quencies are 125 Hz/DEFEAT/500 Hz, and 2.5 kHz
DEFEAT/8 kHz respectively. Continuous control up
to a maximum boost and cut of *10 dB is possible
at 20 Hz and 20 kHz (with the 500 Hz and 2.5 kH;
turnover frequencies). The figures show the very
smooth response, but with finer gradations than can

be shown due to the continuous control provided.
Fig. 24 Tone Control Characteristics / ro 500 Hz and 2.5 kMHz
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Fig. 25 Tone Control Characteristics f 0 126 Mz and 8 kM2
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The low nolse circuit design of the tone control
amplitier s responsible for the extremely low residual

nolse, only 0.2 mV at the 5P OUT terminals with the

volume turnmed nght down.

5. Overall Characteristics in Actual Use

From PHONO to 5P OUT, from Vol MIN to MAX,
the actual distortion, noise level, crosstall, etc.

It has been all too common in the past for makers
to confine their amplifier performance spectfications
to the individual sections (PHONO 1o REC OUT, and
from MAIN IN 1o 5P OUT, etc.). While these results
are important, and they have been given fully here for
the CA B0, of much greater importance for the
listener are the overall performance characteristics.

It s sbsolutely untrue to claim that just because
the individual performances of the different sections
are good, the overall performance will also be good
The influence of the volume control and the tone
control ciroult, which are Inserted, can have a dra
matic eftect on the overall performance charsc
teristics.  The reverse is much nearer the truth: good
Oversll charsctaristios are the best guarantee that the
performance of sach individusl section is outstanding
Again, conventionsl performance measurements are
H with the volume in the maximum position. but
N prectical use the volume Is slways turned down

For the CA B0 v have chweth sl he cwseal! g Cosr o,
s charsctermtus Yop diflarsmt vidhome W O
Hions, giving truly owerell charscterntins fow .r!u.'

L
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Fig 780 Total Harmonie Distarrion for Dutpet Posser for Pyal
to BPF OUY (Using Val Attanuston Setting
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Fig. 27 qives the characteristic curves for the
CA-B10 overall, from PHONO to SP OUT terminals
for volume settings of 0, -10, -20. - 30 and 40 68
In Fig. 28, instead of the normal graph of distortion
against output power, which is made with the volume
control in a fixed position (almost slways MAX] the
Input level was set 30 that maximum outpu? was
obtained at the MAX (fully clockwise) position and
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the POWED Was ['Clﬂl(’.{-ﬂf {H,f “-II'I‘HH{] down the

control, exactly as would be the ¢
hese two figures together show
aorman(:ft from PHONO
Volume MAX to MIN.

The change in noise level from PHONO to Sp

QUT as the volume is reduced is shown in Fig. 29
The extremely low noise leve |

volume
a5€ 1N normal IS0

the Qutstanding pe

0 SF OUT. and from

| IS at minimum Volume
setting are a clear indication of the excellent S/N

ratios for the equalizer amplifier, tone-control ampli-
fier, and power amplifier sections of the CA-810.
Overall Dynamic and Regular Crosstalk

Rather than measure the crosstalk figures for indi-
vidual sections, the overall figures should be obtained
from PHONO to SP QuUT. Fig. 30 illustrates the
actual dynamic crosstalk overall, with the volume set
at —10 dB, where a 20 Hz tone burst is applied to

the left-hand channel to give 10 V rms output at the
SP OUT terminals of the CA-810.

Fig. 30 CA 810 Dynamic
Crosstalk from PHONO
to SP OUT Terminals

ﬁi Vertical Sensitivity
Qs 20 mV/div,
Horizontal Sensitivity
0.5 sec/div

Fg. 31 A Poor Example of
Dynamic Crosstalk in a
Competitive Amplifier

Vertical Sensitivity .
50 mV/div

Horizontal Sensitivity !
0.0 sec/div.

The effectiveness of the Yamaha approach is vindi-
cated by the direct comparison with an amplifier
which uses dual power supplies. The measurements
were made under identical conditions.

6. Meter Circuit

High performance meters covering 0.5 mW to 158 W
(for BS! speakers, with 0 dB = 50 W)

0 Most VU meters have a range of display trom
~20dB to +5dB, a range which is too narrow fos
conveniently displaying musical signals which range
from pp to ff (Or planissimo 1o fortissimo). n"“-‘Y also

sutfer from the lmitatio )

inherent 0 a 300 AL BEL
time, 100 slow to foll oy puUiSive sounds asccuratesly
The peak level meters in the CABIO have 3 | 1
rithmic COmMpression circunt and a peak hold circun
with gives the astonishing combination of a full - 80

o +5 dp range (with O (I8 ¢ orrespondrg to 50 Warts
output into BS! speakers. that means 3 ranas fre
U0.5mV to 168 VW) with the abilin y 10 readd peak e
accurately. Rise time 1s a mere 100us 3o that
the shortest pulse of sound can be fully disnisyer
The meter scales themselves were specally deve

to give the easiest and clearest reading.
Fig. 32 High Performance Peak Level Meters

7. Special Circuit and Control Features

PHONO Selector Switch

In addition to the normal Input Selector. a specia
Phono Selector Switch has been provided. This offers
a choice of 47, 68, or 100 kil impedances on the
PHONO 1 position, 47 k{2 on PHONO 2 (both with
2.5 mV sensitivity), with a special PHONQ 3 (NMC
position for moving coil cartridges.

Fig. 33 Phono Selector Switch

FHONO
SELECTOR

prm PPPEOIND - ) v

a4 a0
""“"hwt n.
EHH}\ A , 47D

Py W Y
L :
MO -ﬂ‘ P

REC QUT Selector Switch

This switch enables any source connected to the
ampliier 10 be recorded independently of the parts
cular source which s being sudibioned. 1t s hard O
appreciate the extra convenience and enjoyment that
this feature offers without having tried 1. It means
that a record can be taped while listening to an FM



program, or record eni
tape recording,

connected, and Simultaneoys roc

them, and of du ‘ ;
bbing from one 10 the othe, N eith
of

tape recorder pin Jack connections
larly valuable when th |

turned off, for their

This is particy.
€ tlape recorders have heen

nput Impedances of |
ook - | S Olften drop
Py when the main electrical SUpply is no longer

conn '
| ected, Whlt.fh could have unfortunate effects on
signal reproduction quality.

Fig. 34 Rec Out Selector Switch

et OuUT
SELECTOR

REC OUT OFF
PHOND | TLINE R

ATCE | 7
o |
—~i~2 _ | _ AUX

AUDIO MUTING

Although the high precision volume control of the
CA-810 is of the continuous type, so that audio
muting is not needed to make fine volume increments
available at low listening levels (as is often the case
with attenuator-type stepped controls), audio muting
s provided for the convenience it offers in giving a
swift, 20 dB cut in volume. This is useful when inter-
rupting audition briefly for a telephone call, et. The
Muting Switch also has a PRE QUT OFF position, at
which the preamplifier section is completely isolated
from the power amplifier section enabling cartridges
to be exchanged with the volume in the usual POSi
tion but without the slightest danger of shock noise
being.transmitted to the speakers.

PRI Oy Main 11y

¥
SIRILMT
Poecial IIHI'!“HII IIIIHI'J O the ruar sl o

the |
e e pned AR HI‘H]'I““I"II Sectionm, wrd thees !-:10

be 1o
e removed 1o uiw- ACERSS 1O the Ywi Bt inde

'"*‘“””””V- “li'-'l ol ey AN toaty oo it P e e f"rrq&li

”l?lﬁ, aned Cal Hlml Lo soel iy Herive a o gt lung LRI EIRR
Whi(:ll “HH :l!rr*mly Iu-un ARIRIE Ot todl Lundib e e
Rec Ouf signal, Tor which CA B0 o contrals are
noperative), 1t also enables the CA B0 10 b 1!
as part of a multi arnphifie Systom, in which separate
nrm}llflﬂrn handle differont froquency bands sele ted
by an electronic crossover unit 1t can also b g
to Teed the outputs of tuners or other avdio UL
ment provided with suitable output impedances sl
level controls directly to the power amplifier

Continuous LOUDNESS Control

Conventional switch ON/volume tinked  Tesmioses
controls in the majority of cases only give a certain
fixed amount of compensation as the volume comntiol
15 turned. 1 he result is often a tlnulnﬁ i Conpienea
tion which does not result in a natural s bt ive
listening impression.  In the CA 810, however, a
volume control has been provided for the | O
NESS function, to that the ideal degree of | quu;mm:;.
tion can be selected for the most natural listening
Impression to suit the listener's own hearing at all
listening levels.

Fig. 35 Continuous Loudness Control Frofile

By

l'p'-r-n-ln-l.t l"ll

Other Switched Funections

A full range of controls have been provided  inlod
INg provision for operation of either o both of twe
iIndependent pairs of speakers, and or headphones
The Mode Switch offers choice of stereo of o

operation




/4310 Performance SPecifications

PR QLT DOV
CATINAOAS TS Power (both ch
Mmook st tion)

CO0 w0 20000 My

00018 driven at rated 0,08 Filters and Loudness Control Characteristics

subsonic fc = 16 Mz, 12 dB Joctave
o5 4 0s Watts into & h High fc = 10 kMHz, 12 dB/ocrave
Ohims Loudnes
80 + 80 Watts into 1088 control Level rated squalization

at 1 000 Mz : 4 ohmgs Signal-to-noise ratio (IHE. A network)
0+ 70 Watts into 8 ohms Ph I 2 (MM !
. 90 + 90 WA inec ¢ . ono 1, 2 (MM) 95 dB (for 10 mV, shorted)
Ut Sensitivity Ampedance Ohims Phono 3 (MC) /3 dB (50 (2 short)
Phono ) ' ~ Tuner, Aux 100 dB
Phono 3 60 m\ 4? Ki2 ‘MM) Residual noise Less than 0.2 mV (at Vol. MIN)
o e ] V10 2 (M) Distortion 20 Hz to 20 kHz
Main I terminals -0 mV/50 kQ Phono 1, 2 (MM) to Rec Out  0.005% 10 V output
| 1 V/B0 k2 PthD 3 (MC) to Rec Out . 0 ! 05%_3__}»*' output
M “\P\Jt levels Tuner to Pre Out 0.01%3 Voutput %
Phano 1, 2 RS _ 4.30 m“v' (at | kHz) ) | rﬁmr; In_ﬁ;S[;uat” _ ! 001% into 8 at 325 W
Phane 3 N T e e eSoQuy = 0.02% into 8 Qat325W
Output b“”""w"“m Sk Nmse»[)lstnrtmn Cléarance Range (NDQﬁljpr Q__L%__l_ﬁtﬂ 8 Q2
Ree Out te Minals & 1:\0 mV/600 £ (rated) g Phono 1, 2 to Sp Out C0.1W to 65 W (Vol. at —20dB)
S Gt LR _ 14 vV lmawnﬁ;{ _at l kHz} bﬂ_mp;g factor at 1 k_H:_:_ ~ Better than 30 Into E_P
Pre Out terminals | V/2 k2 (rated) AN T D S i o
BERERE s - K V ln"na\mmm at 1 kHz} % H_i;;tlme : ___ gt By _ 100 i—_‘_ﬂ sk b A L A S S
Fuquenn response De{;ay time vy 5 ), 75 sec T BONAT S g L S
Phono 1, 2, 3 RI-\& denatmn + 0.3 3 dB ok I_\.d_éfér__r_a_n_g_;e___ _F_“_i-_ | B dB to +5 Y i
Main In to bp Out terminals 10 Hz to 100 kHz +0, —l 5 dB : ___ R R B G SN mW to 158 W_Jﬁ_tﬂ 8 Q)
‘Tune{ w0 \p Qut terminals 10 Hz to 10ﬁ_§Hz +0 —gidB General | S e il AN
Tm Cmtmt cl‘l.ara-cterﬁtms ‘ R o __ st Pcﬁ_*.;ér suEp_hEs_ _ | __ S _Mndeis avallable fCH’ a!_l_sgr:_lg_h;_ X
Bass turnoves 1re{1uenuea_ | : 125 Hz and 50_0 Hz . Noltages and frequencies.
g BRass boost/cut % 10dB at 20 Hz (for 500 Hz) Dimensions (Wx Hx D) 435 x 160 x 337 mm
P Treble turnove: frequencies 2.5 kHz and 8 kHz R O SRR ) e e
Treble boost/cut __*10dBat20kHz (for 2.5 kHz) L U R T TS 702)
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