"J;MISSION'OWNER'S MANUAL '.:_

MISSION 776/777 UNPACKING-INSTALLATION

MODEL 776

The followrng ltems are 1ncluded wmth the pre-ampllfler..,v'

,_,NWarranty card

o =Owners manual ’

~ Pre-amplifier line cord
‘Banana plug.

'1.spare line fuse -

L%r

MODEL 777

' The followrng 1Lems are 1ncluded with the power ampllfler.

I

Wurranty card

' = Owners manual

Power amplifier. line cord .
- 1 spare line fuse, 2 spare output fuses

- If any of the above items are not 1ncluded contact your dealer
. or the factory. . : ,

" IMPORTANT: A o ¥

- REFER TO OPERATING INSTRUCTIONS PRIOR TO USING SYSTEM.
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l.MISSION 776 OPERATING INSTRUCTIONS

”:(Bracketed numbers refer to panel drawings)

FRONT PANEL

ON/OFF SWITCH (5) & (9)

f'There are two push button switches situated on the right

hand 31de of the front panel, the switch on the extreme
right is deslgnated "S1" (9) and beside it is "s2" (5).

With switch "S1" 'in the "out" position and- "S2" depressed
the preampllfler is powered from“the internal battery and

all A.C. llne currents are dlsconnected After about 20 -

~ seconds the.green L.E.D. (7) will light up indicating the

'.hormal operating mode of the amplifier.

When both switches are in the Yout" position the amplifier - .

is totally dead and is in its transportation mode.

© With switch "S1" depressed (S2 in either position)‘the pre-

amplifier is shut down and the battery -is put on charge.

. When this is done the red L.E.D.‘(g) must always come on

to indicate full charging mode.. If the battery requires
full charging the red L.E.D. will remain on; otherwise,
after a few minutes the yellow L.E.D. (6) will illuminate

indicating trickle charge mode.

The switch' over from full charge to trickle charge is done
automatically. :

In order to avoid the situation.of having a discharged .
battery just when you wanted to use the amplifier, it is
recommended that after normal use the preamplifier be -

switched to charge mode. The battery can be left on charge

- for several days and weeks ready to be‘used . A fully

';charged battery can produce optlmum performance for as long

as 20-30 hours of continuous. .use.,



 INPUT SELECTOR SWITCH (1)

The input selector switch is located at the extreme left

uofptheffroht panel. The input selected is indicated by

the lihihg”up of the indentations on the ~selector switch
knob w1th the push button (2) just under it. "The middle
1ndentat10n raxe&ats phono, left indentation is tape

and the rlght 1ndentatlon is aux111ary input.

VOLUME,CONTROL (3)

The Volume;oohtrol.is the knob with progressively en-
larged indentations which indicate volume setting. Its

allgnment is relatlve to the push button (4) just under

' it._ The volume control adjusts gain . from —70db (small

indentation) up to 0db’ or full galn (large 1ndentatlon)

in a stepw1se fashion.

"TAPE MONITOR SWITCH (2)

This is ‘the.push button under the input selector .knob (1).
Tape monitor is selected by depressing the button..

MONO/STEREO SWITCH (4)

This push button is located under the volume knob (3).

~ Mono operation is selected by depressing the button.

BACK PANEL

NOTE: the top row of audio connectors represents the LEFT

channel. and the ‘bottom row: the RIGHT channel.

A.C. CONNECTOR HOUSING (10) & (11)

The detachable line cord connects to the 776 at A.C. input
(10). Access to the line fuse (11) is possible only when

the line cord has been disconnected and the clear plastic

-window is moved aside. . The fuse housing (11) also cOntains'

a: small universal voltage card that selects the correct

line voltage for the country in which the amplifier is used.

See precautlonary measures for correct line voltage and

fuse rating.

Nl



*-GROUND. (18)

Most high quality turntables are manufactured with.a

separate groundlng wire. This wire does not carry

s1gnal current but is provided for shleldlng purposes

It 1s very 1mportant that the tonearm metal work and the™

‘platterlbe at the same potentlal as the preamplifier
';chassis;.- If a separate grounding wire is not prov1ded
then the’ shleld connection is automatically done through
. the turntable interconnects - although this method is

"not as effectlve as the separate wire approach

Included w1th the preampllfler is a solderless. banana plug

for connectlng a separate ground w1re. Strlp 3/4 1nch of

'1nsulat10n from the wire and unscrew plastic cap from banana

-plug. Push the wire through the small hole of the plastic

cap and into the centre hole of the metal plug SO-that the

strlpped portlon of wire extends out the side hole. Wrap

‘the bare portion of wire around and under the exposed metal

collar of the plug.

Tighten securely the plastic cap to the banana plug.  For

a proper connection no bare wire will be visible.

PHONO INPUT (17)

The phono input will accept signal frOm any moving magnet

or high output moving coil cartridge.

AUXILARY INPUT (16)

This_input.willvaccept any line level connection.  Most
often this will be the output of a tuner, but it could
also be the output of a second tape recoxder. This would
then allow tape copylng if another recorder was connected

via tape input.

TAPE INPUT (5)

This input will accept any line level connection. . Most
often this will be the output of a tape recorder, but it
could also be the output of a television with stereo
capability. ' ’

&
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,BALANCE (14) " IMPORTANT. NOTICE .

“In splte of the spe01al care taken in implementation of

: the<balauce.control feature (use of the highest quality

switches and incorporating the circuitry in the feedback
loop, in order to further reduce any adverse effects of

thlS feature), our. recent flndlngs show that this control

' 1s somewhat detrimental to the hlgh quality sonlc repro-
‘ductlon of the 776.

Given our commltment to stralght llne phllosophy and the
type of.a55001ated equipment which would 1nvar1ably be

used with‘thiefgenre of equipment the usefulness of a

" balance control, at all, is questionable.

Cohsidering the pros and cons,'Mission have decided to

" elminate the balance control feature in the new gener-—

.ation of the 176 preampllflers.-'

_~Depend1ng on the productlon batch which you w1ll recelve,

you will find that the balance control switch (back panel)

' may or may not be installed. On models where the switch

has already been installed the balance control circuit

has been disabled.

TAPE OUTPUT (13)

Interconnect cables run from here to the line input of a .

tape recorder to permit recording from any source as

 selected by the input selector switch. That is, phono,

tuner, television, or another tape recorder.

PREAMPLIFIER QUTPUT (12)

Interconnect cables run from here to the main input of

the power amplifier. This output can also feed an equal-

_izer which in turn would feed the input of the power

amplifier.



"SPECIFICATIONS

MISSION 776 PREAMPLIFIER

Input;SénsitiVity;

Input Overload at l KHz

: Output Level-'

Input Impedance:
‘Output - Impedance:

Signal/Noise:

. Volume Control:

Distortioﬁ:

Frequenoy Response:

Phonod: 2 m.v. for 1 volt rms

output
Line: 100 m.v. for 1 volt rms
' . output '
_ Phono stage . 150 m.v.
Nominal - 1 volt rms
Maximum . 11 volts peak

47 X ohms, 150 p.F.
250 ohms, 4.7 u.F.

. 80dB "A" weighted
20Hz - 20KHz
(reference 5 m. v.

input)

Phono_input

. Line input " .95dB "CCIR"

" weighted
20Hz - 20KHz
(reference 200 m. V.
: input)
HUM ‘ . greater ‘than lOOdB
: : - -+ below rated output

Channels track w1th1n 0.2 dB from
0 dB down to ~ 70dB

THD: less than O.Sﬁ (20Hz-20KHz) °
IMD: less than 0.5% (60Hz and 7KHz

' ' . at 4 l) '
TID: immeasurable

Phono: *+ 0.2 dB  20Hz-20KHz
- 3 dB . 10Hz—-50KHzZ

 Line: =~ 0.2 @B  20Hz and 20KHz
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MISSION 777 OPERATING INSTRUCTIONS

(Bracketed numbers refer to panel drawings)

FRONT PANEL

" GREEN. L.E.D. (1)

This light illuminates when the amplifier is turred on.

ON/OFF SWITCH ‘(1)

Self explanatory.

BACK PANEL

A.C. CONNECTOR HOUSING (2) & (3)

" The detachable line cord connects to the 777:at-A;C. input
(2). Access.to the line fuse (3) is possible only when

" the line cord has been'disconnected and the clear'plastic

window is moved aside. The fuse housing (3) also contains
a small universal voltage card that selects the correct-

line voltage for the country in which the amplifier is

;used.

See precautionary measures for correct line voltage and

fuse rating.

INPUT (6)

Interconnect cables from the preamplifier output connect

here.

OUTPUT (5)

These five'way heavy duty binding posts provide different
methods of connecting the speaker- cable to the ampllfler.
For example, when using multi-strand heavy guage wire,

divide the conductors into two parts, pass one half through

the hole in the terminal and wrap the remainder around the

terminal post. . Tighten plastic'cap to secure wire. These

terminals are also equipped to accept standard banana

_plugs.



" OUTPUT FUSE (4)

'Indiﬁidual 3Q5Aampere.fast blow fuses are installed at
”the-faetory” These fuses protect the loudspeakers from

overload | condltlons and the amplifier from shorted

speaker wires..

See precautlonaryrmeasures for correct fuse rating.

 SOET CLIP (7) - IMPORTANT - NOTICE

' Due to inherently excellent clipping characteristics and

‘ample headroom of the 777 power amplifier, reports from

the field.and;reeommendatibns made by many reviewers

. indicate that the soft clip feature incorporated in the

ampllfler 1s redundant

In order to 51mp11fy and at the same tlme eliminate any

degradation of the sonic quality which may arise from

‘intentional or inadvertant usage of this feature, the

soft clip switch has been completely disabled.
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SPECIFICATIONS -

MISSION 777 POWER AMPLIFIER

Input Sensitivity:

- Power:

Slew Rate:
Rise Time;
Damping Factor':

Open Loop Bandwidth:

Closed-Loop'Bandwidth:

Negative Feedback:

Current Delivery:

THD:

. Difference Frequency
Distortion:

IMD:

Signal/Noise:..

775 m.v. for 28.4v rms out
(100w into 8 ohms)

Greater than 100watts/ch.
(8 ohms)
Greater than 175watts/ch.
, (4 ohms)
(continuous power output
with both channels driven
-from 20Hz ~ 20KHZz)

150 volts/microsecond

- 0.32 microsecond

60 (DC -~ 40KHz)

230KHz

- 1.15MHzZ

14 as

10 amps RMS continuous
40 amps peak- to—peak

1nstantaneous

Less than 0.2% (DC-40KHZ) .

0.05% (10 watts 1nto 8 ohms,

300Hz apart, swept from
0 - 200KHz)

. 0.05% (10 watts into 8 ohms,
- 70Hz, fixed and swept from

0 - 200KHz, 4:1 ratio)

Better than 100 4B



.PRECAUTIONARY MEASURES

. When dlsconnectlng any plece of equipment such as a tape

deck tuner, etc be sure to turn off system power.

Wnen changlng.records, rewdialing tuner or rewinding tapes,

1it'istrecemmended that the volume control be turned down. .

The 777 aﬁplifier can be positioned wherever convenient,

prov1ded ‘that ‘some unrestricted airflow is permltted at

- the top and bottom of the case. Do not place the ampllfler,i

on carpetlng or any other material that would restrict

airflow. Under normal condltlons the 777 will get

'moderately warm.

If it is necessary to replace a fuse, be sure to maintain

~ the proper fuse rating.

(A) LINE FUSE (refer to back panel drawings (3) & (11).

JAPAN (lQO volt):.»3/4 ampere, slow blow, Model 776
' 5 ampere,}slow blow, Model 777

NORTH AMERICA (120 volt): 1/2 ampere, slow blow,

| o Model 776 o
' 4 ampere, elow blow,
Model 777 |

U;K.A& EUROPE (220-240 volt): 1/4 ampere, slow blow,
' ' ' Model 776 -
2 ampere, slow blow,
Model 777 -

When selecting a different line voltage, remove and rotate

- voltage card to -desired voltage,'then reinsert card such

that the printed voltage is clearly visible through the

window. Change the fuse accbrding_to the above speéif

‘fications.
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PRECAUTIONARY MEASURES CON'T.

(B). OUTPUT (PROTECTION) FUSE, MODEL 777
- (refer to back panel drawing (4).)
jAUSING 8 OHM SPEAKERS: .3% or 4 ampere, fast blow
' USING 4 OHM SPEAKERS: 5 ampere, fast blow
For beét;possiblé signal to noise figures Model 776 and
777 amplifiers must be connected to a properly grounded
outletf,-.Do;nqt remove the third wire grounding. pin on

power cord plug.

- Do not use high_gauge'high cépacitance audio cable.

SPEAKER CABLE should be 14 gauge for rung of ﬁnder 20
feet, otherwise use 12 gauge or lower. In either case

the cable must be multi stfahd of pure-copper. It is

' recomménded that positive and negative wires to the éame

speaker be separated a couple of ihches for best results.

INTERCONNECT CABLE should be low capacitance with a

‘braided shield.
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IN CASE OF TROUBLE.

- SYMPTOM | | PROBABLE CAUSE & CURE
No sound from one or both. ' A) Check for blown or missing
speakers. | A - fuses in speakers and at’

(3) of model 777.
B) Insure.ﬁhat all cable
connections are correct
- and secure to (2), (5); (6),
“of 777 and (12),-(13), (15),
(16), (17) of 776. | |
C) Insure that 776 batteries
are fully charged. Refer -

to operating instructions.

Low volume sound from one : ' Chéck for blown fuses at (4)

or both épeakers, ‘ of model 777. These pro-

) - tection,fuses are wired in
the feedback loop - if the
- fuse blows some sound will be -
audible.



-12-

TROUBLE CON'T. .

 SYMPTOM

Hum or crackling from one A)
or both speakers. ‘This
problém is_uéually caused  B)

by a faulty ground -
connection of a shielded

interconnecting cable.

¢y

Radio'frequency pick-up D)
audible from one or both

~ speakers.

The Mission 776/777
‘amplifiers have been desighed
to reject most R.F. inter~
ference. o
However, R.F.I. can be a
problem depending on where

you live and the quality of
assocliated equipment used

with the 776 or 777 amplifiers.

PROBABLE CAUSE & CURE

Insure that there are no

- faulty interconnect cables;

Ihsure'that all interconnect

. cable plugs are secure

(PUSHED IN) to (12), (13),
(15), (16), (17), of 776 and
(6) of 777. o
Attach all available chassis :‘
grounding wires from turnﬁable,
to (18)

Use banana plug . -

tuner, tape deck, etc.

of.776.‘_

‘supplied. -

Long cable runs indluding

speaker wire can act as antenﬂas
causing R.F.I. problems. If A
the above remedies do not work

then ferrite rings must be

~installed on the offending cable.
These rings will remove the R.F.I.

-without affecting sound re-

production. Contact your audio
dealer or the factory for further -

information.: .



TROUBLE CON'T.

~SYMPTOM

Music reproduction sounds
hollow, certain instruments

lack definition.

~-13~ -

PROBABLE CAUSE & CURE

Speaker POSITIVE & NEGATIVE
terminals are reversed

causing frequency cancellation.

Insure that the speakers are
conhected préperly: red (+) .

. terminal of 777 LEFT channel 4
»goes.to red (+) terminal of
LEFT speaker and blaék (=) .
‘terminal of 777‘LEFT channei
goes to black (-) terminal of
LEFT speaker. Repeat for the
‘RIGHT channel.
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Mission 776 Preamplifier

Mission 777 Power Amplifier

Congratulations'on your excellent choice:! Your Mission
preamplifier and/oxr power amplifier are precision manufactured
products and ‘have been tested to the highest standards. A few
mlnutes spent in reading your 1nstructlon manual will ehsure
that you get optimum results from your system and your invest—

ment will prove long term.-

" IMPORTANT NOTES

1. Before switching the equipment on, please~ensure_that it.
is correct for your local power supply. The preamplifier
and power amplifier are made in different versions for
different parts of the world. Please refer to the deLalled

~instructions for each unit for more information.

2. Mission equlpment is manufactured to the hlghest quality
standards, All Mission preamplifiers and amplifiers are
- warranted to be free of defects in materials andiworkman—

ship for a period of three years”from date. of purchase.

3. Please'retéin packing materials. You may need them again

for safe transport of the eguipment.

INTRODUCTION

Traditionally, amplifiersiare designed as mathematical models
- their characteristics measured under steady-state conditions,
"and their quality judged by a simple set of'specifioations.
This is inadequate for an amplifier dynamically operating‘to
reproduce music. It is the dynamic behaviour of an audio
amplifier with complex interface (input/output) transducers
‘when driving reactive loads that highlights many obscure ' ,
problems. Many "theoretically-perfect” designs suffer serious
clipping distortions during musical transients; are unable to
drive compiex-speaker loads; create poor interface with cart-
-ridge transducers;'ﬂave inadequate power-supplies; use IC's

'_in place "of discrete componehts; and ignore the detrimeﬁtal



intro con't. _ _
L ...15_.

effect of excessive switches and gadgets.

‘As ior specifications, historically too much emphasis was
placed on parameters such as THD or bandwidth. This resulted
in excessive use of overall feedback -~ enhancing specifi-
cations by reducing the‘amplitude of low-order harmonics but
generating_high—order harmonics and listening fatigue. Again
much was made of bandwidth and speed of amplifiers. Figures
of 1MHZ were considered desirable. - But such figures do not
reveal the critical.ratio of power supply bandwidth to raudio
bandwidth; the amount of feedback used to achieve'such
specifications, linearity with varying power levels; and the
respective relationship between the closed and open-loop
curves. Also, steadystate measurements ignore time domain
problems such as time and phase errors resulting in incoherent

muSical information.

.-The-Mission-designs'are tne result:of a newllook at the
fundamental parameters and basic operating functions of an
‘audio amplifier. Our research has been painstaking in care-
ful evaluation and correlation of sujective results With

advanced and novel measurements

Considerable effort was made to create inherently stable
circuit deSigns capable of driving all complex loads and .
eliminating conventional protection circuits, Zobel network
coupling capaCitors, etc. The 777 achieves the unprecedented
open-loop bandwidth of 230KHZ resulting in l lSMHZ bandWidth
with a mere 14db overall feedback!

Discrete components are used throughout, switches and
connectors kept to a bare minimum.  Exceptionally low output
impedance power supply is utilized with some 70, OOO filtering

capacity.

A totally linear harmonic distortion pattern is achieved with
.rapidly diminishing high order harmonics. .Complex distortions
neasured over a large frequency band are negligible. The '
slewing rate of the 777 is a staggering1180 volts per micro
‘second, thereby eliminating all dynamically induced distor-
tions such as TIM, with special attention given to slewing

behaviour at maximum output swings. The 777 is DC coupled
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thronghout,Adesigned as a perfectly symmetrical class "A"
amplifier, except for the high technology H-FET output't
devices which operate.in class "AB"npde,_ The sonic super?
Aiority of this product is immediately audible in its clean -
and exciting dynamic randge permitting amplification of
musical transients without clipping! To rate the 777 as a
200W amplifier, therfore, does not do justice to its

transient capabilities - more suitably»rated in kilowatts.

The revolutionary battery powered 776 straight line
preamplifier is strictly for the purist, paying particular
attention to the all important role of power supply
rejections. - A true RIAA equalisation curve is followed to
within 0.2db accuracy (as against arbitrary. = roll-offs) to
ensure phase accuracy at low frequencies. The phono'stage
overall feedback is kept to less than 10db at 30HZ to |
minimize dynamically induced distortionspwhile maintaining
the noise level at below -80db: Special attention has been
~gi§en to the quality of the ‘components, the effect of |
switches and connectors, etc. and their behavioural changes

- with temperature and aging. Therefore; near military grade
A components have been used throughout, and both amplifier

are manufactured in an extravagant sculptured solid aluminum

casing.

DESIGN PHILOSOPHY

A. .Generai:"

Mission strongly believes in straight line amplifier
‘design, eliminating all unnecessary,.fancy and harmful

features offered by most designs on the market.

The tone control in preamplifiers, for instance, is
believed to be absolutely unnecessary, in as much as
no simple tone control configuration can equalize a
room acoustically, nor will it compensate for bad
recordings. At the same time, tone controls add false
spices to the program material which are totally '
undesirable. We suggest that better results can be
 achieved by careful positioning of the loudspeakers

“in the room, or in extreme cases the use of very high
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quality equalizers in the chain.:
' We have observed the problems and distortions associated with
switch contacts and connectors, and strongly believe that if
and when necessary, only the highest quality, gold plated
contact switches and connectors should be used in the signal-
path., It is quite.unfortunate, however{ thét,in practical
designs many such devices must be used; the secret therefore,

is to keep them to a mlnlmum number of only the highest

quallty.

The use of protection circuitry inh power amblifiere,'as'an
example, very often detracts from straight line philosophyf
and one way or another causes aberrations in the behaviour

of the amplifier in delivering high cﬁrrents_to the load.

B. .Power Supply:

The power supply, perhaps, plays as_important a role as
the_actual'circuitry'of the amplifier in the reproduction
of the audio sighal. Some prominent people in the'indusﬁry
have addressed the subject and we have shown in our - i
research work that the power supply is an integral part

of the reproductlon chaln.

- It is ;mportant to conceive of the power supply not as a
peripheral component, merely necessary to provide DC
voltage- for the amplifier, but as aucharge sﬁorage device
‘controlled by the amplifier to deliver current as required
. for replicating the signal input, across the load, readily
and without any hinderance. To achieve this requires a
power supply'With extremely low output impedance and a

béndWidth_in excess of that of the amplifier.

C. Amplifier:

The amplifier section is, of course, most responsible for
quality of music reproduction. Parameters normally
measured and referred to for the evaluation and comparison
of amplifiers generally tell the truth, but not the whole
truth. Total harmonic distortion, for instance has been
given a lot of false weight for too long, whereas until

recent years not much attention was given to'dynamically
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: 1nduced dlstortions,'stability and realistic load_'

handling capabllltles of .the power amplifier..

We believe ‘that the complete and.true yardstick for.
'.measurement and evaluation'has not yet been discovered.
-However, there are certaln parameters which best relate
subjectlve evaluatlon to the objective measurements.

These are briefly as follows;

- 1. ]Measure of stability of the. amplifier to be
'tolerant to all types of realistic but awkward

reactive loads.

2. ‘Utillzatlon of a minimum amount of overall
'lfeedbaok -~ just enough to keep distortions
‘down to'acceptable_levelsl(Which means that
the open loop distortions im the amplifier

A:.should be” inherently low )

3. Bandwidth; it is 1mportant that this be large‘
enough in its open loop value. We believe
- that the open loop bandwidth should be several
times larger than the signal'bandwidth at the’
input of the amplifier in order to prevent any
.type*of dynamically induced distortions due to
band limiting of the amplifier stages.
4. Lihearity of distortion, that is;
| a. constancy of percentage distortion with
increase of power (mainly in the power
amplifler)
-b. comb type distortion characteristics
Wlth radely dlminlshlng high order

harmonics.

5. 'Slewing‘rate, but more important is slewing

~ behaviour at maximum output swings.

6. Complex distortion_measurements over a wide
frequency band (that is, swept intermodulation
and different frequency distortions), paying
special attention to high order distortion’
components.in the former, and low frequency

. distortion components of the latter.
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Clipping behaviour of the amplifier;Athat is,
whether or not fhe undesirable,garbage on the
DC voltage rails is passed on to. the load at
clipping, and speed of recovery from clipped

output.

Ihherently low output impedance (open loop),
tdgether with low overall feedback in order.

to minimize interface distortions caused by the
speaker's back emf appearing'at the output of
the power amplifier and thus_regenerating '
through the feedback loop.

Distortions under dynamic cbnditions which are
largely a'function of the above parameters in

general.
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776 PREAMPLIFIER

1. Construction:

.a. Mechanical

The'amplifier case is the saﬁe-casting.as uéed in the
777 poWer amplifier; the logo in the front panel
acting, in this case, as a recess for knobs and

switches.

The inside of the amplifier‘is”completely exposed when
the top plate is removed which facilitates servicing
of the unit. | '

Generally, it should not be nedessary td remové'theA'

chassis . in order to replace any major components.
b. General

The 776 has been designed to be modular in'construction,
while keeping the number of connectors and contacts in
the signal path to an -absolute minimum. Switches and
cbnnecto:s used are of the best quality with gold. plated -

contacts.

The layout‘of the modules and components has been done
in such_avwayAas to minimize interconnecting tracks and
signal path lengths, while most tracks on fhe printed -.
circuit boérd are doubled’ﬁp,on both sides in order to
reduce interéonnecting resistance in the signal path.

- All printed circuit boards have 2 ozs of copper tracks

on each side.
c. Components

I. 'All active components used in the amplifier section
' of the 776 are of the low noise discrete type, with

high gain x bandwidth figures.  This is because no- -
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-integfated circuit (operaticnal amplifier) has
yet been made available with a wide enough open
:loop bandwidth for true high’fidelity repro duction. -

2. . Use of coupllng capacitors, however, has heen

unav01dable in the 776. When this has been
“necessary, the best polyester. capac1tors have been

| mixed and doubled up (from 5 top quality manufacturers)

~ 1in order to reduce the sonic 51gnature of one type

'_or make. We have shown in our research work that
-each make of eapacitors has its own structural
551gnature which can be added to the program material

as coloratlon..

3. ~Thrdughout~the preamplifier,only the best quality
1% metal fiimvresistors have been used to ensure . '
accuracy of gain and channel balance throughout the

~‘eudio band. These are, in most cases, over-rated

in order to reduce thermal noise.

4. An_instrument type line connector, incorporating
line fuse and line voltage selector card is used

. for safety and ease of transportation/handling.

" Power Supply

The power supply for the 776‘preamplifier modules is
derived from two beefy batteries (rechargeable and sealed)
providing 25.vol£s DC at 1.5 amperes/hour capacity. .These'
are followed by two stages of filtering through 10,000
microfarads and‘then separating £wo chennels by the second
stage of filtering through 2200 microfarad capacitors

decoupled by 4.7 microfarad polyester capacitors.

This configuration ensures: (i) zero line induced hum.
(ii) very low impedance as seen by the amplifier throughout
the audio spectrum. (iii) an excellent inter-channel

- power supply rejection.

When the amplifier is in its play mode, all line AC coﬁing.
into the amplifier case is cut off, ensuring no line hum



b
pick'up within theapte@nplifier unit.

When'the aﬁplifier is not inuse and the battery is put
.<on full charge, the circuit will change over to trickle
: charge mode automatlcally when the battery is within 97%
~of its’ final- charge The amplifier can remain in this
-mode of charge 1ndef1n1tely . The battery can produce
optlmum performance for as long as 20-30 hours of continuous
use. It is recommended, however, that the battery be put

on charge after~eaCh long listening session.

Preamblifierl

. Two identical modules ‘make up the two channels of the pre~

‘ampllfler, each con51st1ng of a phono and a line section.

a. Phono Stage

This stage uses a low noise differential amplifier
followed by a current pumping voltage amplifier stage.
The active RIAA equalization network in the feedback
loop utilizes precision ccmponents in order to ensure

* 0.2 dB accuracy of the frequency response. A true
RIAA egualization curve has been followed {(as against
RIAA/IEC standards or.arbitrary rolling off below 20HZz)
in ordefhto ensure phase accuracy in the bottom end.
'Thls, naturally, puts more constralnt on the quallty of

" the turntable used in the chaln

The overall feedback;is less than 10 dB at 20Hz; Ensuring.
‘minimal dynamically induced distortions in the phono stage
“while maintaining the noise level down to - 80 dB

(A-weighted) reference 5 m.v. input.

It is interesting to note that much superior RIAA accuracy
with better noise figures can be achieved by employing
higher feedback values. This,.however, would be at the
'expense of inferior sonic quality and would detlact from

purist performance of the_preampllfler.
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.. Line Stage

Thie is a simple CE stage followed by a current .
. pumping voltage amplifier. The overall feedback
Qf-this Stage is less than 20 dB with an output

- impedance of 200 ohms. ' ' .
. The preampiifier module'has a gain of 54 dB which
is sultable for all moving magnet and hlgh output

' mov1ng coil cartridges.

<Faci1ities~i

- Only ﬁecessary controls and facilities have been
- provided where these will not detract from the purist

-;quallty of the preampllfler

Two push buttons provide tape monitor and mono/stereo
'switching. 2An extremely high quality rotary switch

is used to select the input (phono, tape. and auxiliary);

"A precision, low noise stepped potentiometer has been
used for the volume control. - Channel balance accuracy
at each step from 0 dB down to -70 dB is better than
.0.2 .dB. :
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" 777 POWER AMPLIFIER .

. - Construction

Mechanical:

The ‘amplifier éase is cast aluminium bearing the company

'lbqo‘in'it‘s front panel. The logo acts largely as a

heat sink, accelerating heat dissipation from the main

heat sink bldck‘(which is formed as an extension of the

~ ISSI ihtb‘the,case). In effect the whole casting works

as a giént heat sink.

The 1nsxde of the ampllfler is totally exposed by remov1ng

:the top plate,'whlch facilitates servicing of the unlt.

In general, " there should not. be any requirement to remove

the chassis in order to change any major parts.
General:

The 777 has been designed to be totally modular in
construction, while keeping the number of connectors to a
minimum. ,'Ihis largely facilitates replacement of any

defective parts with relative ease. The connectors used

- for this purpose afevof'the highest quality available.

The 777 utilizes two identical mono amplifiers, each fed

from'its own transformer and power supply module.

The layout of the two channels allows minimum lengths of

wiring, while input/output connections are made through

less than 2 inches of wire harness lengths.
Components: -

1. All active components used in the 777 amplifier are
discrete. Low power transistors are low noise, high

gain x bandwidth and extremely reliable.
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j" The'output deVices employed are high voltage
: _H FETS, with their E, around 10MHz. This is

t

- to ensure that the bandwidth of the last stage

s greater than that of the dr1v1ng stages.

-All re51stors used in the power amplifier section

" are hlghest quallty metal. fllm, 1% tolerance and

low noise. They are generally over-rated to ensure .

low thermal noise and b1a51ng varlatlons.~

aPower supply filtering is done by high ripple curfent,

strdctufally sound and'extremely reliable’eledtrolytic

capacitors. All'decéupling capacitors used in the

' 777'areibest quality polyester} to minimize high
E frequency roll-up effects. ' ' o

Heavy duty connectors are used to connect DC to the

power amplifier module,'while gold plated connectors
are employed for signal line connections to the ‘back

panel of the amplifier.

An instrument type line connector, incorporating a

line fuse and line voltage selector card is used for

safety and ease of transportatlon,and handling.
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,Each of the two mono power supplles comprlses a specially
“designed, extremely low regulation transformer (200 volt~

amperes at, 3.5% regulation), feeding directly into the

power supply module with extra heavy duty copper tracks

-and, typ1cally,l35 000 microfarads of fllterlng capa01ty,’

decoupled by highest quality polyester capac1tors for
highlﬁrequency3performance. " This having very large band-
width'preSents extremely low output impedance to the
power amplifier; which accounts for the 777's superb.
reproductlon of the full frequency spectrum of program

materlal

It is 1nterest1ng to note that most designs tend to

1gnore the importance of the power supply in the

'reproductlon of mu51c, utlllzlng under-rated transformers

with high regulatlon, use of low capacity and structur-

ally weak electrolytic capac1tors, not using small

decoupllng ‘capacitors and/or use of low guage wires and

. interconnecting cables which will in turn add to the

output impedance of the power supply.

Power Amplifier:

The 777 am?lifier module is a perfectly symmetrical class

"A" amplifier, except for output devices which operate

in class "AB" mode. Symmetry has been achieved through

casoading stages of the amplifier in alternate PNP/NPN
COmplementary transistors, while drawing symmetrical

currents from positive and negative rails.

The amplifier is DC coupled throughout utlllzlng the
same amount of - feedback for both 51gnal and DC. DC bias
stability is achieved by the appllcatlon of vexy high
local. feedback loops. This is also res?onsible for the

large open loop bandwidth of the amplifier (230KHZ) .

The source and load impedances of each stage have been
matched carefully for optimum freguency response and

minimum interstage distortion. Basically, two stages of

- voltage amplifier'are used, thesevbeing separated by a



,unlty galn cascade stage as a buffer.

'Zobel or half zobel networks are normally used in all
”de51gns of power ampllflers to reduce the THD measured:_
at the hlgher end of the spectrum and, while renderlng
the ampllfler more stable under highly reactive loads,
limits the power bandwidth available to the load,
’detractlng from purlst quality of reproductlon. Due

- to the 1nherently stable design of the 777, it was not
necessary to use such networks or any type of outpur

. filtering as such. This affords an actual high frequency‘
" roll-off behaviourlof‘Gdb/octave to amplifier/ioudspeaker

combination.

The 777 is an inverting"ampiifierL This has been doﬁe to
ensure a much lower common mode slewing difference

between positive. and negative swings of'the output.

.Overall feedback employed in the 777 is a mere 14db,

~which is very low by any standards. This provides THD .

'vflqures of less than 0.2% from DC up to 40KHZ, and a-
closed loop bandwidth of 1. lSMHZ.‘ '

Protectlon is provided for both the power amplifier and
speakers through an output fuse whioh has been_ineorp~
orated in the feedback loop in order to reduce its adverse
effectsAby a factor of 5 1. Con51der1ng that the 777 is
an extremely robust and reliable amplifier, it was
env1saged that this type of protection is ample for 99%

of the situation where some type of protectlon is requlred
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2SC1775, 2SC1775A

Silicon NPN Epitaxial

HITACHI

Application

¢ Low frequency low noise amplifier

e Complementary pair with 2SA872/A

Outline
TO-92 (1)
1. Emitter
2. Collector -
3. Base
3 ¢
Hitachh 2
semiconductor
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2SC1775, 2SC1775A

Absolute Maximum Ratings (Ta = 25°C)

B

[

L

&

[

)

C ) C3

]

C ) C3

— o o .3

1

| C—

r

Item Symbol 28C1775 28C1775A Unit
Collector to base voltage Veso 90 120 \'
Collector to emitter voltage Vero 90 120 Y
Emitter to base voltage Vero 5 5 Vv
Collector current lg - 50 50 mA
Collector power dissipation Pe 300 300 mw
Junction temperature Tj 150 150 °C
Storage temperature Tstg -55 to +150 -50 to +150 °C
Electrical Characteristics (Ta = 25°C)
28C1775 2SC1775A
Item Symbol Min Typ Max Typ Max Unit Testconditions
Collecior to emitter Vereeo 90 —  — —_ -V I =1MA, Rgg =0
breakdown voltage
Collector cutoff current  Iggq — — 0.5 — —  MA  Vu=75V,i=0
-_ = - — 05 PA  Vg=100V,.=0
DC current transfer ratio hgg,*' 400 — 1200 — 1200 Ve =12V, Ic.=2mA
hee, 160 — — — — Vee=12V,
Ic=0.1mA
Base to emitter voltage Vg, _ - 0.76 — 075 V V=12V, ;=2 mA
Collector to emitter Vegeay — — 0.5 — 05 V Ic=10mA, l;=1mA
satyration voltage
Gain bandwidth product f; — 200 — 200 — MHz Vi=12V,I;=2mA
Collector output Cob —_ 1.6 — 16 — PpF  VgE=25V,I.=0,
capacitance f=1MHz
Nojse figure NF — — 5.0 — 50 dB V=6V, =10
Io=50pA,  Hz
R,= 50 kQ
— — 1.5 —_— 15 dB f=1
kHz
Note: 1. The 2SC1775/A is grouped by hg, as follows.
E F
400t0 800 600 to 1200
HITACHI
2
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2SA872, 2SA872A

Silicon PNP Epitaxial

HITACHI

Application

¢ Low frequency low noise ampliﬁér
e Complementary pair with 2SC1775/A

o .o o 1 o

o o g 3

|CO—;

o o o 13

Outline
TO-92 (1)
1. Emitter
2. Collector
3. Base
3
2
1
o ¢
Hitachi 2

semiconductor -
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2SA872, 2SA872A

Absolute Maximum Ratings (Ta = 25°C)

Item v Symbol 28A8B72 28A8B72A Unit
Collector to base voltage Vero -90 -120 \Y
Collector to emitter voltage Veeo -90 -120 \
Emitter to base voltage Vero -5 -5 \Y
Collector current I =50 =50 mA
Collector power dissipation Pc 300 300 mw
Junction temperature Tj 160 150 °C

Storage temperature Tstg -55to +150

Electrical Characteristics (Ta = 25°C)

-50 to +150 °C

25A872° 2SA872A
Item Symbol Min Typ Max Min Typ Max Unit Testconditions
Collector to emitter Vegeso —90 —  — =120 — — V Ic==1mA, Ry = o
breakdown voltage
Collector cutoff current 1, — — -05 — — —_ PA  Vg=-75V, =0
—_ = = - — ~0.5 pA  V=-100V, =0
DC current tamsfer ratio hgg,*' 250 — 800 250 — 800 Ve ==-12 V,
' le =-2mA
hee2 160 — — 160 — — Vee=-12V,
lc =-0.1mA
Base to emitter voltage Vg — — -0.75 — — -0.75 V Ve =-12V,
lc =-2mA
Collector to emitter Voggan — — -05 — — -05 V lc =10 mA,
saturation voltage l=-1mA
Gain bandwidth product f; — 120 — — 120 — MHz V=-12V,
lc =2 mA
Collector output Cob  — 1.8 — — 18 — pF Ve =-25V, =0,
capacitance ' _ f=1MHz
Noise figure NF — — 50 — — 50 dB Vu=-6V, f=10Hz
Ic =-50 pA
R,=50kQ
—_ = 1.5 — — 1.5 dB f=1kHz

Note: 1. The 28A872/Ais grouped by h, as follows.
D E

25010 500 400 to 800

A R GRS R GRS R (SN R USRS D GHES B GHN B NN B DO

HITACHI
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HITACHI

2SD666, 2SD666A

SILICON NPN ERPITAKIAL

LOW FHEOUENE;E‘;{GH YOLTAGE AMPLIFIER
Complemantary pair with 258646/A

5

5%
b3
i
=

(JEDEC TO-22 WOD.

B ABSOLUTE MAXIMUM RATINGS (Tu=25°C)

)

. Ewitlgs

2 Cosler
2. Dast
{Disrzasions is mm)

MAXIMUM COLLECTOR DISSIPATION

e e y - CURVE
fiem iS_vml:-:)l 28D666 | 28D656A | Unit 12
Cuolleetor 1o base voltags Yeno 120 120 v "
. S S
Collector o ammcr vnihi:e Vego 20 §x] v z
Emitter to base voliage Yero 5 5 v é °* N
Col!cc!or cutrent Ic 30 50 | mA Z R \__A
- S - b A
Collcgior peak current ' iCreens 100 100 | mA i ) ‘ \
Culleetor power dissipation ) Pe 0.9 09 | aW % b - h ‘\
Juaciion temperatuce T; 150 150 °C S
Storage winperaivre Teg | ~55104150 | ~S510+150 | *C \
e * P 1 1
Ambient sempenature Ta 40
W ELECTRICAL CHARACTERISTICS (Ta=25°C)
..... i s -
llem Symbol Test Condition N 25D656 . 25DSG5A } Unit
e o min. oyp, | RICh T LU ) S LT ! .
Colleetor 1o base breakdown Voo | o= 108, lg=0 120~ ~ ] 20 —; — v
vollage
Colleetor :o cmmcr brmk- Vusucto | k= lmd, Rpp= o 80 — — | X — — v
dowiz voliage
Emitter to base bieakdown | Viameno | 1e= 10nA, Ie=0 iP5 - - 5 —_ v
1
voilage !
Colleetor cutoff cerrent iceo = 100V, 1; by —_ — 10 — — 10 pnA
hrer® V(T 5V, l: = l i 60 -1 320 6 — 1 200
DC current transfer ratio e I SR
ey = 5%, Ic'— ]mA 30 —_— — 30 — v
(,ﬂllcc:tor 10 emitter (T Ic=30mA. Ia = 3mh — - 2 — —_— 2 hY
saturalion voltage
Base 10 emilter voliage Vo V:,r =5V, [o= 10mA P - — 1.5 — — 1.5 v
Gain bandwidih product | fz Ve = 5V, Ic = i0mA P 10— | | 10| — IMHn
Collcclor output capacitance Con ; Vep = lOV ls 0 f“ mm , - ( 3 — ! 3 — 1 pF

* The 380556 20l 23DEC4A 23 preuped By boxs a3 feldoas

o e

3
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HITACHI

25D666, 2SD666A

J
[
:

TYPICAL OUTPUT CHARACTERISTICS TYPICAL TRANSFER CHARACTERISTICS
M 1 '_°':f . "EEEE e
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25B646, 25SB646A

SILICON PNP EPITAXIAL

LOW FREQUENCY HIGH YOLTAGE AMPRLIFIER

Complementary pair with 25D666/A

B <
& e
7 J
8.5max. 10.1min. y
ALE 1. Emilter
= T 2, Collccior
+ e 1. Rass
A EE ol _fg,l e (Dimensions in mm)
:.‘—’.3 ¥ -
EEf:
S=8 8
[~}
(JEDEC TO-92 MOD.)
M ABSOLUTE MAXIMUM RATINGS (Ta=25°C) MAXIMUM COLLECTOR DISSIPATION
- CURVE
Item Symbol 2SR646 2SBG46A Unit 1.2
Collgetor to base vollage Veio -120 -120 v o
Collectar to emitter vollage | Vero 80 ~100 v §
Emitler to base voltage | Venso -5 -5 v : 5; 08 AN
Collector current Ic =50 -50 | mA § \\
Collector peak current ictpeaty |, ~100 ~100 | mA g \
s o
Collector power dissipation | P¢ 0.9 09 w § ! ‘\
2
Junction temperuture Tj 150 150 °c ©
Storage temperature Tug 55t +150 | ~5510+150 °C
0 ) ® 150
Amblent temperarire Ta (°C)
#l ELECTRICAL CHARACTE’R!STIC_S (Ta=25°C)
4
Htem Symbol Test Condition - 2SB546 - 25B64GA Unit
min. | typ, | max. | min | yp. | max,
Collcctor to base breakdown voltage | Vercno|Tc=-10pA, Je=0 ~120| —| —|-120 — | — v
Collector to emitier breakdown voltage [ViBricEo | Jc = —ImA, RBE= e 80§ — | —|-100] — —_ v
Emitter 1o base breakdown voliage VisriEno{ IE=—-10UA, lc=0 =5 -] - -5 —| — \4
Collector cutoff current Icso Ve =~100V, =0 —| —| -10 —} — | —-10| uMA
C current transfer ratio hrei Vee=-5Y, Ic=~10mA 60| — [ 320 60 — | 200
hrr2 Vee=-35V,Ic=-1mA 30 —| — 30 — —
Collector to emitter saturation voltage |[Vcesa | I1c=~-30mA. Ip = -3mA — = -2 e -2 v
Base tiremitter voliage Vie Veg = -5V, Ic=~10mA — 1 —|-15 - — | -L5 v
Gain bandwidth product fr Vee=-5Y, Ic=-10mA, — 1 0| —| —| 140 — | MHz
Collector oulpul capacitance Cob Ver =10V, Ig=0,f=IMH2z | — 41 = — 4 — pF
* The 258646 and 25 BEA6A are provped by hivr n; follows, B (o D
15B646 | 6010120 | 10010200 | 16010320
2SB646A | 6010120 | 10010200 —
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TYPICAL QUTPUT CHARACTERISTICS
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2SK133,2SK134,2SK135

HITACHI/(OPTOELECTRONICS)

SILICON N-CHANNEL MOS FET
LOW FREQUENCY POWER AMPLIFIER Emadesls o2
Complementary pair with 25J48, 2549, 2 TS e
-25J50
W FEATURES ; - |3 b
. . ! il 2 HEKE!
@ High Power Gain. 3 2 § A:é
@ Excellent Frequency Response. b = U
@ High Speed Switching.
® Wide Area of Safe Operation. - PR
® Enhancement-Mode. L Gate e
@ Good Complementary Characteristics. 2. Drain
‘@ Equipped with Gate Protection Diodes. 3'(3&"‘3’ WJEDEC T0-3)
{Dimensions in mm)
8 ABSOLUTE MAXIMUM RATINGS (7,=25°C) POWER VS. :
- TEMPERATURE DERATING
Item Symbol Rating Unit 150
25K133[2SK134[28K 135
Drain-Source Voltage Vox | 120 | 140 [ 160 | V
Gate-Source Voltage Vars +14 v z
Drain Current . I 7 A £
Body-Drain Diode Iox 7 A %
Reverse Drain Current H \
Channel Dissipation Pa* 100 w = ™ N
Channel Temperature To 150 °C g \\
Storage Temperature Tou —b65 ~ +150 °C N
*Value st 7.=26°C
o 50 [ 150
Case Temperature 7c (T)
® ELECTRICAL CHARACTERISTICS (T.=25 °C)
Item Symbol Test Condition min. | typ. | max. | Unit
_ 25K133 120f ~] —| v
Drain-Source Breakdown 550788 | Vienns I,=10mA, Vg=—10V 0| —| —| v
Voltage 25K135 . 60| —| —| v
Gate-Source Breakdown Voltage Viewmess Ie=1100pA, Vos=0 +14 - -V
Gate-Source Cutoff Voltage ‘ Veaen Ip=100mA, V=10V -0.15 —| 145 | V
Drain-Source Saturation Voltage Vosen Io=TA, Vip=0* — — 12 \4
Forward Transfer Admittance lud I:=3A, Vp=10V* 07| 10| 14| S
Input Capacitance Cas —| 600 — | pF
Output Capacitance Con Ve=—5V.Va=10V, f=1MHz - =1 3850 — | pF
Reverse Transfer Capacitance Cos - 10 - | pF
Turn-on Time ton —~— | 180 — | ns
Turn-off Time oy Vou=20V. To=4A —| 60| —1| ns
*Pulie Test
230
This Material Copyrighted By Its Respective Manufacturer +
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HITACHI/(OPTOELECTRONICS)

MAXIMUM SAFE OPERATION AREA
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TYPICAL TRANSFER CHARACTERISTICS
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Drawn Current Io {A)

Deain to Source Saturation Voltage Vasta (V)

Input Capacitance Cue (pF)

TYPICAL OUTPUT CHARACTERISTICS
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25K133,25K134,28K135

q FORWARD TRANSFER ADMITTANCE  SWITCHING TIME _
= VS. FREQUENCY VS, DRAIN CURRENT
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23J48 2SJ49,2SJ50 . :

HITACHI/( OPTOELECTRONICS)

SILICON P-CHANNEL MOS FET

LOW FREQUENCY POWER AMPLIFIER
Complementary Pair with 25K133, 25K134, 2SK135

FEATURES
High Power Gain.
High Speed Switching.

Wide Area of Safe Operation.
Enhancement-Mode.

Excellent Frequency Response.

Good Complementary Characteristics.
Equipped with Gate Protection Diodes.

1135w 116 30.5
Lo 33max.
"1 (30typ.)
. <
o i £
1 2
4 ]
1
1.Gate
2.Drain
3.Source (JEDEC TO-3)
{Cuse)

{Dimensions \n mm)

B ABSOLUTE MAXIMUM RATINGS (T.=25 °C) POWER VS.
ot N TEMPERATURE DERATING
Item Symhol] 28748 25049]28050 Unit
Drain-Source Voltage Vosx | —120 | —140 | —-160 A\
Gate-Source Voltage Vass 114 v z
Drain Current I —7 A g "
-Drain Diode =
ﬁi‘v’im Drain Current Ton - A i N
— s N
Channel Dissipation Pa* 100 w T 9 AN
Channe! Temperature T 150 °C é
Storage Temperature To -85 ~ +150 °C
*Value at T=25°C
o 0 10 1%
B ELECTRICAL CHARACTERISTICS (T.=25 °C) Cane Tempersters 72 {C)
Item Symbol Test Condition min. | typ. | max. |Unit
] 25748 20| —| —| V
Drain-Source Breakdown ["35700™™ 1 pypur Ir=—10mA, V=10V w0 =] =] v
Voltage 28J60 -160| - -1 v
Gate-Source Breakdown Voltage Vismess Ig=1100pA, V=0 ] — -1 Vv
Gate-Source Cutoff Voltage Vesen p=—100mA, Vps=-10V -0.16] — |-145] V
Drain-Source Saturation Voltage Vons Io==7A, Vgr=0* —1 = -12} V¥
Forward Transfer Admittance lud I=—3A, Vp=—10V* 0.7{ 1.0 14] S
Input Capacitance Cu —| 900 —\ pF
Output Capacitance Cen Ves=5V, Vor=—10V, f=1MHz —1 400 —| pF
Reverse Transfer Capacitance Co —| 40 —| pF
Turn-on Time an —1{ 230 —| ms
Turn-off Time . Voo="20V. Ip=~4A —T1e] —| ms
*Pulse Test
17
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TYPICAL TRANSFER CHARACTERISTICS
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TYPICAL OUTPUT CHARACTERISTICS
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FORWARD TRANSFER ADMITTANCE
VS. FREQUENCY
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