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FIGURE 1-1.

INTEGRATED CIRCUIT STEREQ
D-15G AMPLIFIER

1.1 SCOPE OF MANUAL

This manual 1§ intefded o provide the user and service tech-
nician necessary technical information required to install, oper-
ate and rapair the CROWN D-150 Dusl-Channel Fowar Amplifier
properly arwd to malntam the unit in oplimum operating condition.

The manual is comprehensive; containing a physical description
of the [ 150, etectrical and mechanicat specifications, complete
instaitation and operating instructions, a detailed circuit descrip-
tion and service procedures o include troubleshooting and repair.
Alsg inciuded are complete parts lists, a unit schematic.and ex-
ploded view drawings to assist inidentification of parts and under-
standing the functional operation of the [-156 ampilifier.

A thorough reading of this manual and strictadherence to the in-
structions, procedures and cautions will assuremany vesrs of pro-
fessional quality service and listeriing erjoyment from your
CROWN D150 Dusal-Channel Power Amplifier.

1.2 EQUIPMENT DESCRIPTION

The D-1501s & dual-channel mediurm power amplifier for ultra-low
distortion amplification from 5Hz to 20KHz with operation info

“loads of 4-ohms and-higher. The unit features extremely low har-

monic and infermodulation distortion, very low noise, highast .
*dafmping factor,” and quality parts and workmanshio. The unit
may be wired to produce a balanced 50 volt monauraioutput. The
ampiifier is fully protected against misrmatched and shorted loads
by a resetling V-{ (volt-ampere) limiter having no obnoxisus
migting or program delays. A thermal switch removes power from
the unit if overheating ocours due to insufficient ventilation.

The power supply festures large computer-grade filter capaciors -
giving over 20 joules: of energy storage.

A total of 24 discrete transistors, 1 linear IC (dual op amp}, 20
diodhes arwd 1 bridge rectifier are utilizéd in a8 CROWN-pionpered
Class AB+B outpul circuit. The effective number of semi-
conductors is 40 transistors and 30 diodes.

The input vollage-amplifiers, {1C), are powered by two voltage-
reguiated supplies. This results in complete channel-to-channel
isotation and independence from line voltage variations.

Two level controls are mounted adjacenttothe inputjacks toaliow
balancing and optinizing of system levels.




)

Power Quiput

Power Bandwidth
Frequency Response

" 1M, Distortion

Phase Resporse
Damping Factor
Hum and Noise

“¥erification

Load impedarice

-Construction

input

TFurn-on

‘Circuit

Protection

Power Supply

Dimensions

Warranty

SECTION 2

SPECIFICATIONS

Power output not less than 75 watts RM.S. per channel into 8 ohms (both channels aperating), 20-
20,000Hz at rated distortion. Typically 100 watts R M.S. per channel mmsohms 180watls R.M.5. per
channet into 4 6hms.

Poweyr baridwidth £ 1dB, 5-20,000Hz at 75 watts R.M.S. fer chanine! info B ahims.
+0.1dB 20-20,000Hz at 1 walt into 8 ohms :i:ldB 4- 199 600Hz

.M. less than 0.05%, Gelmte'ﬁ'SWmts Gﬁﬂzand‘?OOﬁHz rvixed 4:1. Harmonic - less than 0.05%, -
0.01 watt t 75 watts; 20-20,000Hz.

+15°, 20-20,000Hz &t 1 watt into 8 ohms. (See graphs}
Gmwtmz&?ﬁmmm }ﬁﬂ%}zmtoiwhms
11008 below 75 watls RM.S, output.

4 10 16 ahms (wnp&ete stability with any load); dua! binding-post outputs,
100% Arerican-made with industrial grade construction for years of continuous use.

Impedarice-— Nominal 25K ohm, screwdriver-adjust on rear. input sensitivity 1 2V for full autpt.
Stendard %" phone-jack on raar. -

instantaneous, with no program delay, and minimum thump.

“Unigue wideband, stable design utilizing one linear iC (dual op-amp). Total equivalert of 40 tran-

sistors, 24 diodes, and four rectifier-diodes.

thumps_wkmt em

Two massive cassacﬁsors with er%ergy-sm eiééstﬁng 20 joutes. Tolat of two regulated supplies .ior
compiate mlaﬁon st stabuity Nn ﬁ:ses except AC power- -line,

17 w'dm 5%" hxgh 9" deep (fmm mounting surface). Albaluminum construction with massive
chassis, end extruded front-panel. Amplifier will panel-mount in a 163" x 5™ openiing (with aptional
front panet). With adapters, standard 19 réck mount.

22 puiihes- (24-pounds rack mount).
3-year on sl parts, labor, and round-2rip shipping.
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3.1 GENERAL

o ?hiﬁrmm:gwtaim~~ins%aléatmtamﬁwaﬁmﬁwucim for

the D150 amplifier. Also included are descriptions of-the pro-

-tectivemechanisms for the smiplifier smd the load, ogethsrwitha

fist of operating precautions to help clarify proper operating
Wacedures.

_3.2 ﬁﬂ?mlﬁﬁ

A ——— mwwﬁm am;:lsﬁer shmm% e —

umwrawtimge incirved in fransit The amplifierway carefully
inspected-and-tested and left the fattory unmarred. Notify the
mnspm:mﬁm cmnﬁaay irmiediately i ahydatmge is found. i)aly

INSTALLATION AND OPERATION

_the consignee may-initiate a claim with the carrie! for damagsdur
ing shipment: However, CROWN will sovpesate’ Ty gtk an

evert. Be Surs to $ae the carton 55 evidence of damagéﬁrm e

shipper's inspection.

CROWN recommends that you save the packing matana"!s even ] ;f
the unit arrivies in perfect condition. They will prove valuable in
preventing damagb sheild thete be boedsi 1 tor ship
the unit. Both the carton and internal pack #re Specifically de-

sipried for protection durzng transit. Bn ot shm the unit without
thit ﬁﬂm pwt!

Be sure tn retum thew&ntymgmr%ﬁm ierm%a’thatm facm
tory within tesn days for the full warranty coversge.”

&2
S

NOTE: The “basic™ D-150 shown at right may be converied
for rack- or cabinet- {pangl] mounting by installing the front
panel with brackots of end-caps as showo below.

RACK MOQUNTING
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CABINET MOUNTING

FIGURE 3-1.
D150 MOUNTING DIMENSIONS
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The D-150 miay be custom of rack-mounied ifan accestory tront-
panet kit with rack-mounting brackets' was purchased. The
installation of this kit is detailed in Figure 3-2. Refer to Figure
3-1 for mounting dimensions. Sufficient ventilation must be pro-
vided forthe unit. Mrmust baatlowsd tocirculate overthechassis,

gtherwise. the amplifier. will intermittently turm off dus %o the -

irtwrereal. thenmal protection feature. Applications . othier than
standard “Hi-Fi" — requiring long, sustained signals athigh power
Ieve!s_ may zeaurre the use of a g:ocding fan.

3. 4 mmsom PANE!. KW IRSTMTION
. .(MODEL PK) -

Ta mstalf the Ekiﬁﬂ ammi?w n a ms’tmn mniwa:mn" ‘an 3(:‘
cessory cabinet {(Model 5-D or 5-R) or a rack, the ac;ceasafy fmﬂt
panelmustbe-attached-first. Refer.to-Figure:3:2: P

1. Pull-four rubber feet off the bottom of the amp%éﬁer.

2. Place ampifier on benchror table; stand on s with trans:
former down.

3, Slide front panel onto *he amplifier. 'chasisa'g; mm d

L rBmiglifier” on.the front panel shwéd i:aecmihe
sparek being installed: :

3.5 AMPLIFIER PROTECTION MECHANISMS

The D-150 is protected against ali the common hazards which
plague highpower amplifiers, including shorted, open, and mis-
matched loads; overinaded power supplies; excessive temper-
ature; chain destruction phenomena; mputoverioad damage am:f
high frequency overload blowups. R

Protection against shorted and mismatched foads is: provided by
an instant- -acting Emiter which instantaneousiy limits 5t the velt-
ampere prociuct 1o the maximium safe-stress valua Sor the cmtrmt
transistors.. . .

The area in which the ampiifier will drive the ioad without bemg V-4
limited is depicted by the cross-hatched areas af F;gure 33

i & load initiates protection in the ampilﬂer st z:af; be detaci‘ed

genorally: b;gmhmg Ahedransfer characteristics of he amplifier

‘onan.eseilloscope or by plotting the foad's V.| behavior, it known,
onta?‘mmsa, In applications where the load is a {oudspeaker,
amplifier protection will be evidenced by distortionin the speaker.

_.The audible affect ranges from something recembling cross-

overaotch distortion to & snapping sound, depending on the
overall {oad characteristics. Speaker systerns which are tuly &

ohms or greater witt-not-initiste the protection system.

: N o e 13
4. Plastic medggs 5upnlieﬂ with the pane! kitshouid be forced intg ; : . - j
pcismonslamﬁBthsnésonhaugéasfarasposst&le Elip - i ox : : fd 14
wnmcﬁmmmﬁwmm«xmm ’ _ s L T T T 1%
5. Align-end-caps tothe unit so holés “A” and B matchtheend - TR R e i },‘(( o (’
caps. Use 6/32 x % socket capsorews. (NOTE Socket screws L] m e AT R
“may look as though they are cross threading but will straighien M b e A ! g
approximately half way through ) + 1 )
. &
In.a “custom instaliation”, install a solid shelf to support the . iy o1
amplifier. The.shett top surface should be-flush with the bottorm N 4
edge pt:the reuulmd 16" wtdg x&}{s mg;h pane% mt@u&. )j.-—-..._‘ g a a
g
When using angle brackets for rack mounting (Figura 3-2) aiwayﬁ fl- /. PRy 3 g
have the brushed side of the angie bracket toward you. Simply et ¢ O Boury
muntire the end brackets o place-of the end caps and rack rount i, it Ay -
as shown in Figure 3.4 gi k\
. S £
T 4
B i 6
- i 2l -8
%’W - i ¥ b1
11 / T G
& Pl : »
§ R E: ‘ E¥d
| 4 g e e it 8 o o
%”zo gl b fiom Lry B 1 i 16
| 60 -0 20 O W 40 60
Som— L L ng
FIGURE 3.2, ‘ FIGURE 3-3. £
PANEL EIT MOUNTING GRAPH of VI OPERATING RANGE of D-150 OUTPUT
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The AC line for 120VAC is fused with a 44, 250V type AG fuse {on
240, 250VAL, 2A yype AG). The use of any other type offusewill in-
vahdate the warranty.

A §§termak switch s mmntsed on-the ﬁhms ia.': protect the
amplifier againstinsufficient vertilation. if #t becomes too hot, the
AC Hne-powsr wilk be interrupted unli!l e temipeaiiis Bl ® a
safe level, whereupon power will automatically be restored. When

" siich an-eveht oouls M&tem%wmmﬁrﬁ nawtpui anda

warm amplifier.

The amiplifiers voltage-amplifier c;rcm is d&s&gﬁed t be in-
hérertly current-lisited. ¥ ahy of ‘the dewr:es fail, no damage
oceurs to the rest of the steges. i

 The'irput Stage i protected against verdrive damage by a series

limiting resistor should the input signallevel bsewne emessw&

-wﬁ%% the' W Jiniter; wﬁm th&ampﬁﬁer from hb«mp{;wm ted
© laege REHPBGT signats. :

36 l‘.ﬁkﬁ WTECH@N ?JETWSM B

The most commen of il protection schemes lsafuse in seneswﬁh
the nad. The fuse may be sengiea fusin

the caseof a multi-way speaker system m&y he r?iuitip&e wsmm

6%&&&%%%%

3 K
g = 40 3
™~ B +30
1% n: x 20
- Wy er ¥ [*8s
wi g §'_‘.' o {13 g%
s "3 - 1
: % a1 @aopw
s 3 A ’ g
T I* a
P 4
1 E -
Fa0 2
am aal 4
Fssms.m '
fUSf SELECTOR m@ffﬂm FOR
LOUDSPEAKER PROTECTION

Fuses help to prevent damage dueto proiongsid averigd Butpro-
vige essarmaﬂy neprotection againstdamape tha’tmay ba a by
large transients and SUEH, To ininimize this probler, high'speed
instrurfient fuses such as " Litthehise 361000 series are’ most
dppropriate for such applications For a HOMbgraph sﬁowmgﬁwe

“size e, mudsaeakef ratirgs refer m Figure 3—4

Angther form of load protector is shown schemaucaély in ?igu:ﬁ 3.
5. Whenever the Joad is overdriven, a relay switches a lamp in
series with the load; smoothly relieving the overload. The lamp
thev-doublis as an ovefirive mcﬁcatoras it giow& i overdrive is
urreasonably severe, the larrip will Serve: 2% 2. fuse. By adjusting
the relay tension adjustrmsnt and the protaction level control, this
syst&mm use?uifrcmz.ﬁ‘stozwmfaratwscawohm load.

mnm QW lwm#‘mzn%s}

RELAV E‘QN?ME& Fﬁ{)?’fﬁ.‘fﬂﬁ
WITH OVEM.(MQ NDICATOR

Ancther more sophisticated form of overioad. protector ralieves
the meerbaé by controliing the amph’her's maut sm% which is
toad but also eliminates amplifier overio: :
poesible mmmmwwﬁmaxﬂsmmmmamw
imum of chpping. This device s shown scrematically in Figure 3-
6. It features an overdrive indicator, distortioniess phefo-opticsl
cantrcl anda meectton Lavel cnntm! gwmg adwstmenz from 1W
to QGQW wi'sea dmwng Bohms.

’ FIGURE 3:6.
PEAK POWER LIMITING COMPRESSOR
VWITH GQVERDRIVE INDICATOR




A common. problem which causes damage. and iritation s the
_turn-on thurnp problem typacaito many swl sources. Figure 3-7
shows the schematic of a muter which, ww inseried inthe input
signal line, mutes for several secmds beﬁore cﬁmectmg the
source to the amplifier, thereby eliminating turn-on transients. it
a%m FEITOVES tum-aﬂ {ransients occurring afier the relay drops
(*8 1 sec. }

TUBN-ON-TRANSIENT MUTER ..
~FORLOAD PROTECTION

B, Waﬂéﬁmetheampirﬁeranfyassetfw&ampm@
38,

§. Operate the amplifier from AC mains ef not ?ﬁoré thaz'a 10%
above the seigcted line voltage and only on' 50, 60 or 400Hz

" AG: Falling to e:emp!y witht zh%e hmi!s mH a&samm tha N

" warraniy.

7. N@wwn&@% mwmmmmwmmw
power main. Damage incurred by such a hookup is not
mvered by the warfam

. ..& DQ ﬂm expose tha amgkﬁe: to mrmsm ﬁhﬁmmls such as

soft drinks, lye, salt water, em

oS The amplifier is a0l recorunended.for high power industrial

usaga at frequencies above ?.QXHz

10, Tamipering. it the. circuil by ungualified. personngl or, the
making of unauthorized circuif modifications invalidates the

warranty.

1}, Donot-exposethe output leads to aresds likely to-be struck by
fightning. Such an inskallation coulc: imlidats the amplifier.

3.8 WWWWT uuas A

input and output conndctors are lecated m thechassisas shs;vwn
i Figure 3-8,

ang com’rdlfng ‘the ol
may bé vaiirown. CROWK s
" loads due to-carefess amplifier usage or deliberate over:
powering. For pointers on w gnmectm see mm@wha &

2; Never parailel the two oifputs
-1 oE paraliel’ ﬂ‘;em With, ar

wm& ésm iwlmmg wpacﬁﬁr &xm oaewuens may
dansdge thadevice and/or needlessly activatetha V-Himiting
(see Figure 3-3).

4. Do.not stiortshe.ground lead. of.an cutput cable tothe input
signal ground | asosaula
grousd lobp. - :

result from forming such a

" FIGURE 3-8,
REAR VIEW OF CHASSIS

Itig abways \mse to remove power from the unit and tum i:hemput
level contrals off while aking conneciions, especially if the oad
is aJoudspeaker system. This wifl eliminate any chance of loud
biasts. CROWN is not fiable for damage incurred at anytransducer
{0 its beibg overpowerei! The use ofthe mmﬁwwmm
tnereiare highly recommended.——

Before making connections, it is recommended that the aperator
farniliarize bimsedf with the amplifiers protective system.
Reference paragraph 3.6,

Because of the locations of the ocutput connectors {color-coged
binding posts) & will be easiest to make these connections first,
High-quatity, dual “banana” pfugs arg t?te mferred connections
for perrparent mstalla:ﬁons




Because the cutput wire gauge and length raises the resultant

source impedance or jowers the Damping Factor by adding series ...

resistance, the nomograph (Figire. 3-11) is provided for wire

selection. For dynamic moving:Coil loudspeakers the value 'R; -~

shouid preferably be ﬂmsmasured by an ohmmeter across ﬁae

voice coil, rather than the manufachirer's rating. For electrostatic

speakers and such, themanufacturér's rated |mped3n¢aa§haubd .-

beaseéforRL

¥ the load (malching. mnsfmr mdtﬁm or faiimge_
electrostatic speaker system) appears as a anmﬁatiowfm
quencies, a large non- pﬁlarizﬁd s:apacutm' ‘{paralieled \g_ath a
resisior) stiould be placed:in &mes with the load. |

For eﬁectmsmmmm gxf ‘the manufacturer has mstprovéded a

‘capanitor) an externat nen-pﬂlar capacitorof. 90 T08 mitd-andg 4
ohii power resistor should be placed in series with the phss ()
speaier load. This will prextent zafge iow-fréquency currents from
darnaging the électrstatic’ ttaﬁsfom or from unnecessarily
actwatmg zhe 0-150% pmtectwe system An effective test fo

resistance xslessthansm mepansshmﬁdbesdm%
shown-schematically-in-Figure- 3@ :

antow
m‘ l + E — et ang
W' 13 + | e Huetrosrorie
1O VAG RS :i < """"“ ok
b s jﬁ-?_ copatitor)
g e
e
FIGURE 3-8.
SCHEMATIC FOR FULL RANGE

ELECTROSTATIC SPEAKER CONNECTION

When Seiéﬁlﬂg cormecmrs fur the Iuaé (speakﬁr} end !’Jf the nut '

1. A riale plug, carrying signal, must not be on the far end of the
 line where it can be exposed, giving rise to bﬁh'sﬂg@k and

Z Cmmmﬁh m@h& mmma@ caaseﬂﬂsm chmneis -
tor be tieg together during rraking dnd breaking of connection-
should rict be used. A sormmion example is the standard 3-
circiit W-inch phone jack, and ﬁlﬁg mu wired - fx@r sm

4. Connectars F_&a_v@ng -!w@wr%ﬁfcewmg cax;ac%ty arg “ver.

5. Connectors having any tendency to short, or having shorted
teads, are unadvisabie, ; ey

Muost commercially-avaitable. headpm{\ag emp%ﬁy a dgircuit %

inch uh@ﬂe plug which violates cmdatmn Bo. 2. This is no handi-
cap if & pad is inserted between! the Mu&ﬂd jack, which is only
sensible wheﬂ such & large amp is, wupied 0 such a small
transducer. | this precaution is agmré"df "t only may the trans-
ducer besitirned out but pérmanent hearing loss could resuit. The

recot__nmgﬁded pad is shown in Figure 3-10.

HGURE 3-10.
SCHEMATICOF EARPHONE PAD

3.9 CONNECTING INPUT LINES

Connecting the inputs will require observance of three basic pre-
cautions: Undesirable signals. mc_the inmas; “grountd-loops;” and
feedback from ouiput(s) to inpul(s). i

In high fidelity audio applications any good vacuum-tube or sofid-
state control center will operatesuccessfully into the 25K ohm
inputs of the D-1500 Occasionally & high-impedance output of
poorly-designed preamps will be encountered, and/or a larger

) output coupling capacitor miay. be required {fo prevent excessive
o m fraquency ralioff}

Far Ioudspaaker{!ﬂvmg apphcatzons the input should be free of
farge sub-audio or undasired low frequencies, as they cause over-
heating and overloading of the loudspeaker. To remove such jow
frequencies, a series capacitor may be placed in the input signal
line. {The graph of Figure 3-12 indicates the effectofthe size ofthe
capacm{ on me fmqusmy YBsponse. )ﬂﬁly @ %ow-leakage ﬂmr’,

4 Systems, or Cause general ovarload in the artro
slewing-rate stape of the amp {wWhich is empmd to provide ﬂf
overioad protection). The following filters are recommended for
such appiications (Figure 3-13).

A second precaution is “grount loops” — slectronic jargon forun-
desirable circulating currents flowing in a grour;dmg system. A
comrion form of foop (possibly resylting inf humin the sulpul) isa
pair of input cables whose area is subjected to a magnetic hum
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SOURCE ﬁesfsmm and mwm FACTOR VS, LENGTH and SIZE of OUTPUT LEADS

Fmiiﬁf ER) 2
GRAPH FOR SELECTION OF INPUT CAPACITOR

fiekd, In p&'m both- cablas-should- lie-together along their

hmgﬁf» &nd away fmm the power %r‘anstTymg the inputand -

ﬁcmngmt?témﬁp s iﬂdustr:a? us»e “evén them;wwer!memay
provide this feedback path, Proper grounding, and isclation of in-
puls, ¢f cominion-ACdine. devices is geed xaracnee ﬁaekf icy
&ﬁfwmwnmms . :

adapting th:s 1o a two-wite systern if neces&ary

The amplifier offérs two standard fine-vbitage connections: 120
and 240 VAC. The tag atlached to the line cord indicates forwhich

10
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3, Cmﬁms wh&ch c:aﬁ be piuggﬁd into AC prmar receptaelas” _

Because the output wire gauge and length raises the resuitant

source impedance or lowers the Darmping Factor by adding series ..

resistance, the nomograph (Figure 3-11) is provided for wire
selection; For dynamiz moving=Loil loudspeakers the valug™®R- -
should preferably be that ured by an ohrmeter across the
voice coil, rather than the manufacturer’s rating. For eiectmfaﬁc
speskers and such, theTnarufacturer’s rated impedance showid .
be used for RL i}

i the load (matching, tram?om mdm or fuwrange
electrosiatic speaker system) appears as a shmtcarcult atlow fre-
guencies, a large non- pﬂiarmed capacitor (paraligled \mth a
resistor) shoud be placed-in semv;s with the load.

For electrostatic speakers {if ifthe fanufacturer has not ﬂmwded a
capacitor) gn external ncm—;m{ar ‘capacior 6F580.708 mid and 4
ohm power resistor should be glaced in series with the olus (¢}
smaker lead This will-prevént: W Jow-frequency currante from:
i The dlectostatic’ rraﬁsﬁcmj{w or frop mnmgam?
activating the DE150W protectve system, An efﬁetme test 1o
determine it such parts ave ngeded is to mgur& the DC re-
sistance between the output terminals with aiv ohmmeter. if the
resistance is less than 3 phrmg, mmmmm a5
shown schamatically in f“tgum 3«9

row

1. A riale plug, carrying signal, must niot be on the far end of the.

line where it can be exposed, giving rise to bath shock am

2 c@m-mm mmmmiw rausethe mmamﬁ&&

o be tied together during wiaking and breaking of coniechion”
shagid not be used. A common example is the standard 3-

CitcuRt Y-inch phofe jeck ang. pﬁug whén mmﬁ fm swm,
s m :

4. Connectors haumg iowcurrez‘;tcaﬁymg caﬁaariy are “ver-

boten.”

5. Conniectors having any tendency to short, or having shorted
leads, are unadvisable, Fa

Most commercially-available -médphcmeﬁ employ a 4-circuit %-
inch pmme plug which viotates conditions No. 2. This is nohandi.
cap |f 4 pad is inserted between the a?%»ahd jack, which is only
t fed 1o such g smalt

transducer. H this precaution is gno@ not only may the trans-
ducerbe:biirned out but permanént hearingloss could result. The
recomimended pad is shown in Eigure 3-16.

HGURE 3 10
SCHEMATIC-OF EARPHONE PAD

3.9 CONNECTING INPUT LINES

Connecting the inputs will require ohservance of three basic pre-
cautions: Undesirable signals tothe inputs, “ground !m:)s * and
feadback from output{s) mnm(s)

In high fidelity audio applicatfons any good vacuurn-tube or solid-
state control certer will operate -successfully into the 25K ohm
inputs-of the B-150. Occasionally a high-impedance outpat ot
potrly-designed preamps will be encountered, and/or a larger

sutpit coupling Capacitor may Bé réquired 0 prévent excessive

km frequency mt!aff)

For Inmdspeakerémmg a;rplrcatwns, the input should be free of

large sub-audioor urdesired low frequenicies, as they cause over-

heating and overloading of the loudspeaker. To remove such low
frequencies, a series capaciior may be placed in the input signal |
{ine. (The graph of Figure 3-12 indicates the effectofthe size ofthe
cammr ot ﬂ‘m  frequency response ) ﬁnfy a iwmkagﬁ psw

shewirg-rate stage of the anip (WHILH is employed to provide RF
overioad protection}. The following filters are recommended for
such applications Figure 313

A second precaution is “ground iGops” — electronic jargon for up-
desirable circulating currents flowing in a grounding system. A
commarn form of toop (possibly resulting in bum inthe outputyisa
pair of input cables whose area is subjected to a magnetic hum




e

R
LOAD
RESISTANCE |

[LLL T HEEEE 3

> s
tos R . 1.
[ SOURCE  asoon) 1 ANNEALED
RESISTANCE 0805 COPPER

i FiGUﬁE 311 .
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_ field. In practice, both cables should lie togethar along their
- dength, me*heMrUQWr_TmmﬁwsnMam’

10

ar may also form o ground §oop

A third prwautmn (wlti‘t input and wtpm gwnds mgetlm asin’

floWing 18 the ibop. th WHdostrial use:
provide this fgedback path, Proper munding. and miazm ofin

'Pﬁﬁ@ﬁmw ﬁmmwmmmw&ﬁarw

ﬁ for. mmg ;ﬁmwmns

3 13 mnscma POWER

The amplifier is furnighed with a three-wire AC plugas standard
equipment, Adaptors are readify available oommemiaily for
adapting this 1o & two-wire system i necessary.

The ampi‘rﬁew offers two standard fine-voltage mnnéntinhs: 120
anct 240 VAL, The tag attached to the line cord indicates forwhich
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apprepriste resisior,

¢ FIGURE-3-13,
LOW.PASS FILTERS FOR SEVERE RE AT INPUTS

120 VA(: Fsgme 3- 14 shnwsamrﬁy Tt the 240 VAC cor-
et umftmu?d appear. Note the changs to a 2 Bne fuse.

Wher Teshing the amplifier, the line voltage st be the peabe'
eesivalent to & sinusoid of the indicated line voltage when at full
ioad. Line reguiation wmm 1%&%6&%%& mt’ﬂe‘:; e
measm'em&nis on an amﬁaﬁar of this $ire. .

(}niy a wmpaé:eﬂt tmh i
voltage connections.

an should attempt afberatm pf theting*

L RER-BLK wire

| connwct BLK-W wire
Arom ¥ and BLK wis
from & ¥o 3

L WRY wire

D NOTE: ting fras s new 2A

. . - FIGURE 3-14..
.| LINE VOLTAGE CGNNECTIONS 1240 VAC}

311 MMTM CGNTROLS

The .- 150 c:mtams al the facﬁmea essential for a high per-
fﬁrmame amplifier.

I mimmm mmmm& bythemmtmk& Each controf

shiould be adjusted for the desired amphifier gain o output fevel,
wmmm control i Rully CW, the gain.is 2608 as determzne& by
precision l% resistors in the D-150's feedback loop. Do

s FIGURE 3-18.
" OPERATING CORTROLS

11
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{Duai Banana}
Plugs

-

FIGURE 3-186. -
FYPICAL HI-E1 INSTALLATION
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3.12 NORMAL Hi-FI INSTALLATION

1.

Two-conductor speaker ¢ables must connect to the QUTPUT
dual binding posts using terminal lugs, tinned ends, or the
special "banana” plugs supplied with the D-150. Connect the
in-ling fuses as recommended in the Accessory Bagand Figure
3-16.

. Since the D-150 is a “basic amplifier,” the main outputs of the

control-center or “preamplifier” must be connected vis
shielded audio-cables to the two jacks marked INPUT, Use
KRECA-pin at preamp and standard ¥%-in. phone-plug at the D-
15Q. '

The two cables shouid be tied paralle! along their entire length -

using the accessory cable ties.

. U/L requirements prefer a 3-wire AC power connector; how-

ever, proper connections to & switched outlet on the control
center requires the use of g 3-1o0-2 wire adapier. NOW, plugthe
ACinto o swilthed outiet on the control center. :

13

4. Yaur Controf Center may now be turned on. Then advance the
D-150 input-Gain Controls about %-open (150° clockwise}.

When using the CROWN IC-150 Control-Center, the LOUDNESS
should attain almost full rotation (2 1o 4 d'clock) for loudest
“concert-hall” volume. If at 3 o'clock the volume is low, increase
the D-150 input gain controls; if too high, decrease the D-150
gains.

3.13 CLEANING

The CROWN D-150 has a rugged enodized frant pans! {optionaly
for life-time service. The panel can be cleaned with a moistoloth
and mild defergent. Never use steel wool, scouring powder, lye
solution, or any strong abrasive cleaner as these will damage the

The chassis should require no more clearing than periodic dust-
ing with a clean dry cioth.
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4.1 PRINCIPLES GF OPERATION

The D-150 has twodirect-coupled amplifier circuits which employ
a dusl IC op amp and silicon transistors in ail amplifier stages. The
CROWN-designed and developed circuit represents a level of

quzlity and performance presently unequaled inthe field cfaudio

amptrﬁerd&sm
ThedualiCopampisofa bw nmﬁem hsvinga Targe gain barwd-

_ wzdm The muisaf using rtfurt?iemputm&age amplifier isthata

record low values. The typu:al futi output (75w, Sohms}SMWE M
.38 0002%. This implies tiat the full power 1KHz THD is in the
v;mmty'm 0.0005% Which is Bélow the tapability of présent Rar-

GG easirement systems. Multple leedback loops
dre m&oyad to allow 2 miaximiim of overall feedback.

The lack of noise is evidenced by a typicat 20Mz-20KHz effective
input nolmeof 1.26 u uslis which produces aneiective B ohii out-
out of B0 micro-micro (pica) waits.

The outpui stage is.a. quas;~oomplsmntazy format emaloymg the
CROWN class AB+B technique which uses no bias current in the
cutput fransistors. The result is maximum efficiency with min-
imurm crossover notch distortion and ldlmg amplifier-heat. Thug

16

CIRCUIT DESCRIPTION

there is no bias current adjustment, as the output circuit'is not
temperature-tolerance critical.

Inthe new output circuit, the driver transistors carry the bias cur-
rert, while the output ransistors serve only as boosters. The out-
put transistors sense wherrthe driver transistors are delivering sig:
nificant current 1o the load and take aver and deliver the large oad
currents. :

The output cir<:u§ 15 protected by a V-1 limiter which limits the
ihe trmttrans»sm

dmm and am msi;aﬂtly 1o’ r&tlwe mewerload actmgomysn long

. as the overload exists, Th& resLlt i is complete reedom from pro-

grarn delays with retiability ang maximunm safe ot power,

The power sunp%y is -a-continuous-duty type. The main DT su;r
plies are fuil-wave capacior inputl type with a heavy duty bridge
rectifier assembly. Computer grade slectrolytics furnish over 20
joutes of energy storage.

The D-150 represents nothing short of the highest qua:iity in both

circuitry and components: it should provide a lifetime of trouble- ,
froe service for the most discriminating users. .
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- ?his section eﬁaﬁam Mmmal mﬁmmatm Wm &nprweﬁy

'emaam) ad;uéimnts mmmawp@é&ummm
= pwmadum Hse this information-in con- - -

junction with Section 6, Schematics, Parts Lists and qupanem

K Location; to obtain bast resulis.

mmmmﬁsﬁcamcmmmam meé,mmmt
service technician should be altowed to service the D-150 ampli-

fiar. Uset servicing Should Be confined o Fouting replacerent of
the fuse on the rear panel. mmmmmam -

the rear panel. .

deseribed in paragraph 5.3, F&mm v
mnadmths&aweyafapmm“namsm

' Be&m r&mm a GROWN DJ{SO ampﬁfierm i?ta faﬁzk)!y f&wn

vige, suthbrization should be obiained fromthe service manager.
Alt Mmmmu%%mmwmﬁm

“ Ar dpplicatioi for 3 FREE 3-year WARRANTY TITLE I8 ichuded

with thie Instiuction manual received With the etuipment, Upen

17

- Title ~ subject to the ‘conditions co

receipt of this completed m QRQ

misatt ﬁf the appimbm

____dmduai assemblies.

The B-160 mhﬁef is specifically designed for easy servicing, It
ray be pariiatly disassembled and still be made cperational for
bench testing and servicing. This may be accompiished by re-

mgmmwtmm&mmmwﬁm

the amplifier. Thosa that are not now accessible foxsewmmg Gan
be temoved foliowing the mmmwwmimm

WH
PO NDT atternpt component replatemeant or other
W%mwm

54.1 Rmaiofﬂoltm(:mrﬁmm;;w
mmwmmm arct-Board -

Refer to- F;gm &2

1. Remove mwerfmm amphﬁer
NOTE ifan mswmmihasbeenitwbaﬁadonmmﬁ
fier, ranmassmanrm&i

bm:xm‘ amﬁ&:mvei‘i&ebmmmm '

3. Rerviove two screws @ mmmcfmetra i WW
,and remgve the transformer coveranti the harwﬁmm
: RFMWM ; : e
4, Reraove Two SCrews @ &omﬁhetoyewwbcmmem
tronics cover @ and rermove the cover. . .- .

5. Reverse the abowe sequence of actions ip reassemble the
amplifier.




1. Remove board and electronics cover as described in para-
graph 54.1, St:ep 4

2 Mﬂwe twa SCrews @ fmm top ofc:ontmi plaia asssmbiy
40951

3 Cagefuﬁy fift controt plate asserbly and turmn nearest edge
{where screws were removed) upward urtil bottom of control
plate is accessible. Do not place unnecessary strain on wiring
connected {0 main PC board.

Refer to-Figures 62 and 6:3,

h54.1 Stepdy.
Buth mmmm solder s:@esc#ﬁmdmm

Fccessible.

'{@am input m:.mmaccemble '

5.45 Replacement of Thermal Switch, SW.1

Refer to Figure 6-2.

1. Remove bottom cover (paragraph 54.1, Step 2).

2. Remove board and electronics cover (paragraph 5.4.1, Step 4). .

3, Disconnact two Faston conneciors @ @ from terminais of

thermat switch SW-1.

4, Remwemgmh SETEWS hax nuls star washers
@ ,mmmgs@ m@mmgmw 1 from
the chassis.

5. Place new thermai switch SW-1 mms&manﬁ mﬂh&:@ hafzi
ware temoved in Step 4

_ & WW cover Cﬂamph 5A L mp 3;

5456 kmmmdw Wl

3Theiﬁtsamm iy
4. Resistors (R111, R211) {selected bias resistors) are plig-in

i Rmebwdmemmcm paragramkﬁdsl smm
2. ammmmmmws#z

cenewmmm in msition ami teplate W it

7. Replace control piste sssembly; paragraph 542,
8. Reptoce board and slectronics cover, paragraph 5.4.1,

18

8. ‘?fﬁcé riew Bridge DML in maﬂ aﬂd raphce hardwafe Fé-

R@F& tfz Figure 5—2

1 Mtﬁ@ve Ararisformer cover aztd tm@mr wrw armmd -

o {paragraph 543, Sten 3).-
2. Remmbemcmer(pamgmyhsfil StepZ’}

3 mMmrammm. @frqmtermma!s

of bridge DM1. (11)

4. Remove. screw @ @w‘wasmr @ and hex nut .

o chassm

maved%nsmﬁiﬁ

8. Recmnect fwr Faston cenmciezs . @ o termmais of
 bridge DM-1. _

7._fﬁe¢|a«semm cover {wmgmm-‘m 1, Step 21

BJIRepiace tmnsfcmner cover and transfan‘ner wrapramzznd
{paragraph 5.4.1, Step 3).

Refer to Figurs 6-2.

1. mmcm{mﬂﬁﬂ %92}

2. _Ramove transformer. cover and transformer wtag—amumi
{paragraph 5.4.1, Step 3.

3. Remuove one Faston.connactor \@ fmmmrtapacw
{3 or CZ&) terminal.

&,




o

9 mmmhezs

4; Rﬁm%mrm@ Ghe solderk
‘ from the fitier

(8) anid-two fiber shoulder washers
camcsw wmna%s

5. Remeve E}efectwe f;tter capacm (023 or 024} from the
chagsis.

6. ?%@mﬁh&mcmmw&mmmmhmw@m
- removed in Stepd. .. o

7, Reconnect Faston conriector ({9) @ to fiter capacitor
términals.

8. R@m traas#@rmef cover and tmnsfon'ner wrapamxund
] £ &41 swo k)

9. mmmmmmm.i ﬁtﬁnﬂ)‘,

"aeiem ﬁmaxs

' '4 ReﬁefwdetmidmmngsofmutmddrwmamMre-

548 Replac ntwomtinmwm
Ligmmz

™ Cover (pmmph §a1, Stepz)

2 ﬂemm baard ande!ectmwsw{ﬁmm?s& 1, Step4).
3. Unsolder one end of brown coll-wire (Z)from the output bind-

: mwmmtmmmfmmmmm% driver
-fransistor ferminal. .

4. Remove hex rut (7), "stm'washer’ nmwazgser@

Wmimmammmmre

5. Place vew output <ol toroid” core and Hew ﬁmwn wire in
. position and replace hardware rermoved-in Step 4.

6. Solder one end of browss coitwire (2 o the output binding post

- termingt a@dmmm mmm«mmdwmm
téridnal :

7. Replace board andei&ctrmicswwriﬁa!wa@} 54.1, Step4).

move mmm;mmamm%mmm

19

6. install rew transistor and lightery smewsmdh&xnuissmgyw
assure good heatsmkmg

7. Resolderwires ang camponent feads removed fromﬁrangm
“termingls’ ;n Stea 3 abmm

8. Replace board and electronics cover (paragraph 5.4.1,Stepd).

9. Replace bottom cover (paragraph 5.4.1, Step 2).

54.10 ﬂm&memoﬂ‘%w"l‘msmer T—1
- L Rﬁm&mﬁw{pﬁmgrm&@} Sep 2y oo

- 2.-Remove: Aransior i - over-and. fransformer. wraa-arm
(paragraph §:4.1; Step 3). i

- a E“fw;z;uned w%ms, m?ﬁsﬁsﬂmm#mnﬁuﬁw

“rrminglsand remove Faston connectors @ @ from the
m.dwims

b One yellow wire; unsolder- mam wkﬁev k;g.)tgwctm of
capacitors. C23 and C24.

¢ Dne mm and camwmgw:fe, um%er&mﬁrmmmmrp

d.. One black/red wire ouﬂ black/white wm,uamk&ez

_ from terminat strip {
&, Pl aﬂ wirss back througdi Hiole i chassis:
8, Rem hardware murmg transformer T1 &oﬂle chassis,

' A Rsmmeﬁawhex msts

\ e Rﬁemwe fcuttmnsfomer muuntmg screws @

& mmm&rm ?1

" 7. Cut leads on nemransiofmr 1 tosame l&nmh as those ori

the fransformer baing. mn:acm

8. Place néw transiormer TE m:pas:tm #h ﬁwchmm e

pm&, mww aiiaﬁmsmmawdm&tw&

of cm&

10. Coninget’ séven. immmr wrres 0 ﬁasﬁmﬁmm shm in.

‘_ iwagréphsu;szeba)

12. Replace bottom cover (paragraph 541, Sth)

3. 'Bmﬂm'm transtormat w‘rms that pass thrwgh the




5.5 TEST EQUIPMENT

The D-150 amplifier is a relatively complex unit, and con-
sequently requires a comprehensive array of standard and special
test equipment for complete serviging, A recommended list of test
eqmpmeut 15 shown m Tab%e 5 1 Th;s hst 15 a&equahe’boservzca all

in the absence &1 a complete setf tast squipment, it should be

noted thal most troubleshooting can be successiully done withan
osciifoscops, an ofnmater, a voltmeter angd 3 signal generator,
repairid with this basic equipment should be referred to the
CR{TWN fach Mﬁﬁzw:mcﬁ ceriter.

o

mrate and dependable. Othemise_tm 1

-pgndabley test equipment. !ﬁused, frequent-cabbrationds nec-
~ gusary o assure the acciracy reqdived ior propar-servicing.

meter .and. aci}usted 1:9 the rms e@uwa%ﬁ: vehaae (t:) mm
- phigihdate-for. tt&%WWMW& Huringthaedurie of
: shouid be taken

power. measuremenis, the line vollage is to-be set at 120V
when the amplifier i§ wired for 120V (IHF Standards). If the
amm@mwmmmmwwm
by applyiig 280 vilis.

2. The MS smum be mﬁv&,

' cables tifoligh whﬁehﬂmm w?y
shouid employ cnly. Highec & O aric B
memm hndsngwst%emnnaﬁs. .

4. Viheh memmwg m and noise, all mputs ‘shauki'be dis-

kfmm the level m@s;sﬁmmw

Newer conriect the grwnd &fﬁw’ caﬁém the: Md hack
to the input grotnd. .

Havirig mthaa 10% reactwe

20

Greund.loops &re.especially obrioxious when migasuring dis-

tortion. An M distortion. anadyzer, forexample, has its input
and outpitt terminals tied to & common ground. Such a test
should use an ungrounded output return, with the output
feaé(s}wrapped arourid the well shielddd and grwndad input
cable.

-§:-Mliways dnitor the test vsciltator whe rsastring Wendency

response. Use a wide-band ac voltrigtor; oF use the same

. meter for both input and output level measurements, if the
meter's frequency response is known not fo be dependent on
Mnumsemng&

" 7. Accuracy in measuring w&tams for Computing wattage is

critical. For example, a 2% voliage error fogether with a 1%
‘resistanice eror CanTesullin an'ervorof Fwetts powerintoan
8.0 Toad - :

8. Residual distortion and noise levels should be fully known for

alitheteﬁwmmtmeréatﬁam@e@mm--

~ amplifier performance.

9. Nevar aHerpt-1o feasure ésmpmg m by p&acmg atzr

normat ioads on the output. DF meastrements taken during

_ clvppmg, ora kxyﬂﬁwﬁ:rm:}fmmw aremwnmg%ﬁs ‘i‘?re

fesamw&agéwm m&dirﬁﬁiymmwao) Bam;&mg

factor is defined as 2, /2y, where (2 Y is typically Sotwns. A -

conyenignt geparator for the 1A mrrem is tha&_amphm
charsisl mmtw Anor inductivet Yo
— coupted betweart both channele” output 4
provide TAwhen Bvolisare lmpﬂessed acrossthe fesmw&y
that channet netunder festy, . .

10.. Nevar measute hurriand noisewhenin the presenceo{ strong

magnetic fields. The. amplifier shouid be at least 4 inches

away from any &&xge mgtaltic obiects or shield p&;ﬁeﬁ ﬁ:ufa
reaging: t& be meamngfui

11; Nmse maasuremgms smwd be taken wnix 2 bandms filter
of 2020 Kz, For audia purposes ths measurement ofnoise
above 20 KHz is unimportant.

12. When repairing an ampiifier & should not normally be oper.
o ptechwithoe: inedurtititpedorms. properiyunioaded: Hserions -

problems with the amphifier exist, a
those problems by blowing fuses and cwsmg addmmai
damage by drawing high current.

. --mmw&hﬂm B.volt probe. mmaxzmie,memmfw
ward vesistance for %mmm%ﬁuwaay
%ﬁﬁmﬁm‘éd&aﬁmmm :

1o f:ha@:k mmsmr valuss wi&mt réﬁmving %hem from the Cireuit

* and without forward bza&mg&ny ;wru;t»ms, the WWW pmbe

£L00 wacrangey should: be ysed..

e paths st b considerst in de-
mstm&dmg is-normai:- The simplest pro-
cethire. -2 comparison with.the Wmumxmm&

o,




piasing

h

Variat

AC Yoltmeter~

Filter

intermuodulation
Distortzon .
Anaéymr .

Dummy Loaﬁ o

o MWWg meter:

100 ;mv low range.

20:20KHy b&idpm

iow noise.

34 BN ble s
" dissipate S00W without

strain; less than 10%

< overload if power stzppiy
L. has shorted,

“for amplifier tasting.

Keép -ﬁﬁé'miﬁw at'
120V during tests.

Set ﬁuté;l‘t iével for

. testmg; Ehesk” nnme.
a:etm.mmmef and
voitmeter in noise test,

© Check 1M distortion from
_ 150W 1015 MW.

"' Ghieck amplifier per-
- formance under load.

reactive companent at.

any frequency up'te'
times the highest test
frequency.

(LO0KHZ x 5 = 500KHz)

EQUIPMENT REQUIREMENTS © APPLICATION SUGGESTED MODEL
' 'Osé'ifwscope Capabie of displaying Mmitaring ouiput during “Tetequipment S54A
_ 2 10 megahertz signal. . service and testing. or equivalent. - -
Voltohmmeter “ Low- mltagé resistance Check mss_stam:e values— 'mpuleﬁ 601
voMy ., pribie {100y range). - L. (tow voltage probe). or-equivatent:
e -~ High-voltage resistance - Check semiconductor
probe (1.5 v range). + junctions for gpens or
: shona(hfgia wizase
5 probe). i
Check {}C métages
 Signat Sine/square wave avall. Provide lest signals for Wavetek 130-Series
Generator abie; flat frequency ¢ service and checkout. or equivalent
Wattmeter - Reasohable accuracy st Check power consumption.  Simpson 390 (parel
e R - 20W without cutting : " irister 1379
or equm?ém o
- Circuit *in AC-fine-to amplifier.
Breaker 5 pratectscircuitry-from.

frﬁm (:ROWN

Supeﬂor ?owersiat
1168
oF equwaiem

Hewlett-Packard 400F
or Egiiivalent

Information available
from CROWN.

 Available from CROWN

information available
from CROWN.
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PROBABLE CAUSE AND REMEDY

with or without
sighal

Output unstable when

adjusting level pot

positive check the + side. If
offset is negative check the
ssdc

Defectwe bms dbdes {02«05).
Replace.

NOTE:

As a general procedure, use a
voltmeter to compare voltage
readings with those shown on _
the unit schematic. Begin at the
input, move stage by stage
through-the circuitry, and note
any large deviations from the
quiescent voltage levels shown.
Determine whether specific :
components are defective or
simply responding to a problem
slsewhere, -

Chatk componstits on Main PC
Board by alterately heating
angt cooling (use small sclder
iron and circult cooler spray)

while observing the oscillation
on the oscilloscope. Concen-
trate on transistors and diodes.

. Significant changes in the oscilla-
tion may pin-point a defective
component.

Check diodes and resistors by

paratieling with-a capacitor.

This may help isolate the source
of an unwanted oscillation.
CAUTION! In some cases

this technique may cause
asciliation so use with care.

Check capacitors by paralleling
thern with a known good capac-
itor of the sama vatue. H vscilla-
tion is eliminated, an open
capaclmr may be md:cmed

Dirty interral cmcts on level
pot. Temporary correction of
this problem may sometimes
be had by turning the pot back
and forth repeatediy fo allow
the contacts o claan them-
selves. If this i§ unsuccess-
ful, replace tha pot.

575 Checkout Procedure — 1 XHz Input,
With Load

Most of the common service problems should have manifested
themselves previously and the remaining test procethires should
be fairly routine. if troubles do occur,.a likely source is the output
stages, since this is the first test where these stages am!ubitctad
10 a load.

1. Connect an 8-phm load to the output. {Refer to pamgraph
5.6.2).

2. Monitor ihe oumut with an osciilascope and an aecurate AC -

voltrmeter,

3. Connect a sine wave oscillator set at 1 KHz (+10dB out}tothe
amgpiifier input,

4. Turn up the level control of the channelundér fest- The output -

must clip at over 98 watts (28 volts). Typically, the clippointis
105 watts or above, with the ac ling voltage at 120 voits. The
waveform should be clean, and should clip mn!y and ﬁym
miétrically with ne singing. .

5. c&wmw&m Chppomtshou)doccuratmm
© O imately 170 watts (26 Voits).

5.7.6 Checkout Procedure — Protection
Circuit Tests

The protection circuit test is a clipping test des&medtamwm
operation of the lirniting circuits,

1. Setthe amplifier output at appraximately 28V across § ohms

2. Switch the foad 1o 2 ohms. At this load impedance the outpid

will cause enough power supply sag 1o clip the output But iy
not- cause the sharp glip inditative of tiriiter circult action.

_ Slowing the oscilioscope trace to fook for power supply ripple at
the clip fevet will indicate whether the power supply or fimiter
circuits are causing the clip.

3. Inorder to insure that the limiter circuils are operating, it may
be necessary W drive a 1-chm load, If the oscilfoscope trace
still shows only power supply clipping, the associated jirniter(s)
is ot turning on and the limiter circuftry is deﬁeclwe

SYMPTOM PROBABLE CAUSE AND m

+ signal does not clip Check components in + fimiter
on 2.0bhm lvad - (Q6 circult). .

- signat does not clip Check compuonents in - limiter-

" on 2-ohm joad (Q7) circuit.

Either + or - signal Check limiter circuits. Refer o
clips at wrong level Figure 5-2 for clipping levels.
on 2-ghm load, :

25
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FIGURE 5-2,
" TYPICAL PROTECTION CLIPPING, 2-OMM LOAD

577 (‘:bwkwt?m.dun 20 KHz
“ Siné 'Wave Thpid

1. Setthe signal generator at 20 Kz at the arnplifiérinput withan -

aohmbadmmmdmtheamammut

2. Tum the level contmt upuntit chppmg occum ciwngmusi
- take place above 85 watts (typicaily in the 95:100 watt range).
“Reter to Figuré B-3 for sutput waveltrm characteristics.

NOTE: i
~ The output must clip before it distorts eisewhere. The dotted
tine in Figure 5-3 shows typical unmmbbdmﬁm onthe
. Inading 6485 0T the waveform, . . ;

' FIGURE 5-3.
TYPICAL 20!&'”! SINE WAVE TEST QUIPUT WA VEFORM

5.7.8 Checkout Procedure — 10 KHz
Square Wave Input

This test is designed to-critically examine the frecuency response
and rise time of the amplifier 16 show how fast the amplsﬁer can
follow rapid signal changes. : .

. 1. Set the signal generator for a 10 Kiz square wave, 20V p-p at
the amplifier input.
2. Connict an B-ohm Ioad to the amplifier output.
3. -Turn up the level control to maximum.

4, The output waveform (Refer to Figuré 5-4) should be clean and
- sharp throughout the entire range of the level control,

5.7.9 Checkout Procedure — IM (intermodulation)
Distortion Test

1 Usethe!detcﬁmiastuh&pshmmﬁgumSl

2. Cafibrate the IMA and set up the IM input signal at 60 - 'H(Hz
4:1 ratmasdesmm irs the IMA manual.

3. Connect an 8~uhm load to the amplifier output.
4. Measure the IM distortion at 5 dB intervals from 75 watts out-

put to 7.5 milliwatis output as shown below. All distortion -

readings must be less thare 0.01%.
l.ﬂ( RiGHT AND LEFT CHANNELS
0 % T7sWowt 0 % 237MW
0 % 237Wout 0 % T5MW
0 % 7_.5‘# out 0 % 237wmw
0 % 23Wot 0 % T75MW
0 % T5W out

11 defective. Replace.
Change transistor, Q4.

Change routing of jeads from
from Main PC board to output
transistors and the output
binding posis.

High IM distortion

‘ FIGURE 5-4,
TYPICAL 10 KHz SQUARE WAVE TEST OUTPUT WAVEFORM

© 5.7.10 Checkout Procedure ~ 20-20 KHz

Hum and Noise Test
1. {ise the noise test setup shown in Figure 5-1.
2. Remove input from the amplifier.
3. Set level controls at minimum (CCW),
4. Set AC voltmeter to 100 microvok scale.

5. Measure the noise leve! relative to 75 watts into 8 ohms, The

humand noise level must be 115 dB or greater below the full 75
watt output power. A typical value is -118 to -122 <B.

P
>,
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SYMPTOM PROBABLE CAUSE AND REMEDY
High noise level Bad soider joints. Visually inspect
the defective channel components
and leads.

Poor ground connections. Check
all ground wires. Check output
jack ground. Checi insulating
washers on input jacks.

5.7.11 Checkout Procedure -~ Quiescent AC
Power Consumption

Use a wattrmeter and check the power consumption at the ampli-
fier output when the amplifier isturned on (idling) but carryingno
signat, The amplifier must draw less thar 30 watts with the ac line
voltage at 120 vols. A typical reading is 20 watis,

PROBABLE CAUSE AND REMEDY

Bias diode (D2 through D5)
open. Replace,

Shorted positive output or driver

" stige alorig with & shorted rieg-
stive output or driver stage.

+45V shorted to chassis at
€21 or Q10.

Output may be shorted at €22 or
Qizmm,

High quiescent ac
power input

5.8 BIAS LEVEL CHECK AND ADJUSTMENT
Refer to Figure 5-5. The correct blas level for the D150 amplifier is
set at the factory and will not ususlly require adiusirrient uniess
components affecting the levelare replaced:Component changes
likelytoaffect bias settings ara the pre-driver, driver, output stages
and bias diodes (D2-D5).

Correct bias mairtains the driver and pre-driver stages at normal
operating fevels and keeps.the output stages turned off. This con-
dition is achieved when a voltage of 325 + 15 mv (310~ 340 volts)
appaars across the output stege bias resistor (R11) for each
charmel.

a. To check bias levek
1. Remove board and electronics cover from the amplifier

{paragraph 5.4.1, Step 4).

2. Rermove bottorm cover from the amplifier (paragraph 5.4.1,
Step 2).

3. Thischeck is to be made with the amplifier idling (no input
and no load).

4. Connect power to amplifier and aliow unit to warrs up to
normal operating temperature.

27"

CAUTION 1}

Do not measure bias leve! voRege untit unit is fully
warrmed up. Voltage begins 1o climbat turn-on, peaks
- and gradually drops to the normal fevel. Measure-
ments taken during warm-up are likely o be mis-

5. Measure the voltage across one of the output stage bias re-
sistors for each channel(R120, R127: R220; R227). Voltage
should be between 310-380 mv. Ifvolage is abnormal, use
the fallowing procedure to obtain correct bias levet voliage.

b. To adjust bias level voltage:

Adjustrent of bias level voltage is made by changing the value
of the selacted resistor i the bias' circuit {R11}). These re-
sistors are mounted i pheg-in sockits on the Main PC Board.
Generally, sstected bias resistors range from 33 ta several
fundred ohmms. Carben resistors, 10% tolerance, are normally
used.

1. Hthe measured bias voliage was high, replace the factory-
instalied resistor with one of higher value. This will lower the
bias voltage.

2. Ifthe measured bias voltage was fow, replace the factory-

installed resistor with one of fowsr vatue, This will raisa the
bias voltage.

Continue replacing the selectad resistor, - using the above
procedure, to bringthe biasvoltage as close o 325 my aspossible:

WATH PO BOBED  {Ompomeak Side)

L4

P
L35 R
| m— { S | Webshonee

FIGURE 5.5, BIAS LEVEL CHECK COMPONENTS
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81 QEHM INFORR&W

This section eontsms scmmcs ;:arts tists and exalomd view

- drawings for the D-150 integrated Circuit: Stereo Arhplifier. Uised

in conjunction with the service instructions.in Section 5, this in-
forrration wilk ﬁdmwﬁm technician 1o rapidly and accurately

" identify and replace defective parts and wmmm&amp&ﬁertoa )
rmmaéweraﬁngcmdiﬁm

SECTION &
SCHEMATICS, PARTS LISTS AND GWPMNT LOCATION

62 mrrs QWCEMENT

Many amaimex parts are standard tems stocked by lot.al elac-
tronics houses: Howsver, some parts which appearto be standard
amm&ﬁﬁfefmtﬁeﬂ resuits will-be obtained with CROWN
tactory replacemnent parts, although standard parts may be used

In-an erergency. Anumber of the ampiifier parts are special and

are available only from CROWN.

When ordering parts, be sure to give the amplifier model and serial
nuriber a5 well as the pant number and ‘description of the parts
ardered. g
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Wire, brown, #18,16"
Washer, nym e e
, inductor

832 x T4, stud

1, star, #8 infernal

Nt Bex, B:32, CAD

Lug, soides, 806, #10 hole

Cover, spacer
Lo, sokier #8 hole P 2935

FIGURE 6-5.
QUTPUT INDUCTOR ASSEMBLY. EXPLODED VIEW

00w W

"
w

One sath side of col

To mount coif

One sach Side of coil
Mounts under coll in
 place of star washer

Used on other side of

‘chassis 16 mount coil




R33

© " RIOL; 201

CONTROL PLATE ASSEMBLY

2.7 ohm, 5W, 5%

T o, dotentiometer
Lug, solder, 4" hole
Nut-control %", CHR:

Jagk, M Jax. 1124, Zwu:i

Washar, shaulder, fiber, %"
Washdr, Hber

Washar, control, bright, NiC
st controk bright, %7, NIC
Control Plate, D-150

T spacer

Screw, 8-32 x ¥% FHP, CHR
?apa iaam. "

40951

2857

3307

3380

3423
1306
- 1646
2189
1288
3674
3313
2935

2136

W sl anth bW

= et
P e O3

[
a2

CONTROL PLATE AS“SEMEL? EXPLODED VIEW

Input levet controls
Mounts under one pot
Used to mount pols

Maints mks

o M fri
$f s«:rew ommw.st
induciorsen

On contfol plate
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“APPLICATION NOTE 1

V-I NEEDS OF A LOAD

Evatuating the V-i {volt-ampere) needs of & lvad: Many loads
exhibit large reactances (or energy storage), which fimits a power
ariplifier's ability to defiver a maximurn power. 1 a foad stores
anergy, which in turn flows back into tha amplifier, it is clear that
the madimurm  power efficiency of the system is not being
achieved, Power that flows back into » Heear amplifier rust rec-

esszr;:ybe'mssimm in the form of heat. prmmmmm

: ingm@maﬂwadsmmtmmwdwm however

large their energy storage characteristics rigy ‘b m ideal
wmﬁngm amy m@d :sme Mﬂp{%ﬂﬁzes the ;

m appbcauonsmmemtiw mmt m&mmmwsnwlpm—

portionst fretuericy deviation; “a-relatively stable foad may be
resonantly tuned to present & resl value of impadance o the

Any load, no matter how cormplex its behavior, has a V-l operating

fange which may be mapped by the following test

FFm—— uins) EOAD
) | vest

The magimum voltage and a@mmgg excursions wﬂ%ﬁmﬁm&
g Vol

opemémgrmgemﬁm mmwws&mﬂwmnméeww
power-to-the lgad. The test may be-conducted st low signal fevels
Mﬁwm&mﬂ%ﬁr (msiwaﬁeéas@ m)maybegn

Inthe fdwngmmmﬂmw‘s W}xgﬁeda&mm&daf
varyifg m’eensity The i anwtsoftiwamgﬁfw aresuper-imposed

in dotted Hnes. 1t can besagm mtﬁeamy&ﬁef s tobeinthe
 hysteresis position to drive this load with this sinuscidal input.

" gt B
E

A

. pimy, ﬂ"ims? =




APPLICATION NOTE 2

D-150 MONO CONVERSION -

A. Wire Changes

‘o Remove:the two scraws-(adjacent to the inputs and gains)
fmmtneboardcmer uf%cwstmgmm

o i I awxﬁcﬂaﬁ l}bysokjermga%”barewwe(as S e
shmmmnmmmams Pewer Coblowcat] - /m.u.am;.m:. N

.
3”7 yaRe wine

A

4
. {batanced)
B0 '!.m HM-EINE FUSE
1. Make wmm cabie as sfwwn in Fzgxzre 2 . ~ Damping Factor Greater thq}} 140 Zero - 1KHz'8 Ohm
2. Canm:t orie lead to “i—%OT" {red) amu!tﬁer uutgut pest of Hur and Noise 110 db below 250W (typicatly 117ab)
..channel. 1, the other lead m "HOT" of channel 2. o {(20Mz-20KH2Y - i ) )
cmrm DG NOT CONNECT EITHER “HOT" OU?» Slewing Rate 12 Volts/Microsecond
PUT TC GROUND (EITHER BLACK POST). ; . -
Load Impedance 8 Ohm or higher {compiete stability with
3. Connect an B ghm {or highery load to the output cabie A any lnad) o
fuse'ie recommsndedt .
Quitput Signat Balanced
4. Connectinput signal using std. % phone plug, tochannel2 T R -
e ok T et o i G ok ooty inpui Sensitivity 1.1V for Z50W into 8 Ohm
be adjusted for desired qutput-level. input Impedance 25K Nominal
5. The 3-wire AC powercord meets U/L requirements, but Voltsge Galn a2 Ediz i 266
_many installations will require a 3-40-2 wire adapiertoavoid. ge la2
“ground-loops” - circulating currents caused by more than Protection Short, mismatch, and open circuit Wx&i
one groutd-path. V-1 limiting is instantaneous with -no
o ) annoying thumps, cutout, etc. Thermal
C. Specifications switch in AC line protects against ouer-
F-Resp. +.15db 20 Hz-20 KHz 1W 8 Ohm heating caused by insufficient ventila-
..... #1db A Hz 60 KEZ IWB OBy o . . tion, Cordrolled slewing . rate wm
: _ amplifiers protect overall amplifier
Power Resp. +idh 5 Hz. 15 KHz 280W 8 Ohm against RF burnouts.
Power at Clip Pt Typically 320W irto Bohm 1 KHz Power Supply Twe massive capacitors with engrgy stor-
. age exceeding 20 joules. Total of two reg
otal Qutput (IHF) Music Pwerft%WSOhm 210W 16 0hm ulated supplies for complete isolatian
T 1M Distortion Less than 1% frem 10mW to full cutput. and stabifity. No fuses except for AC
_ {w o Typically .01% at 250W power fine.




St

Power Requirements

Haat Sirking

Controls

input Connector

Requires 50-400 Hz AC conneciable for
120V or 240 YAG + 10%, Draws 30 watts
or less on idle. E)tawsﬁﬂﬂwaﬁsﬁrﬁessat
250%W out into 8 Ohm, o

Entire chassis is used as heat sink.
Chassis is a rugged heavy gauge

aiu:mnﬁm exbrusion fm maximum hea% ’

Iwmnwmmm%edadimntw

hput — ‘é" phone:jaek

_Out;mt —-m;)rmdad hmdmgposts

Center temimafs s’i Ou‘tpm @ coded
“ack. Balanced outputs goded red. -

Dimensions

Welght

Finish

AC Line — Three-wire (grounded) male
comecwr on 5 #. minimurm cable,

16%" long, &" wide, and 8" high {without
panel), 177 long, 5%" high, 8%" deep
with front panel (opticnal). 19" standard
rack mourting hardmre mcluded with
front panet. ;

22 .1 mth zm mmm

Btack anoatzad m

“Front-pansl-(opticnaly is bright enodlized

brushed aluminum with' black
featherette lower panel.
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APPLICATION NOTE 3

PA ADAPTER PANEL INSTALLATION

FIGURE 1.
FRONT VIEW OF P.A ADAPTER PANEL

A

REAR YVIEW QF P-A ADﬂPTEﬁ FANEL

mivriaural 55 vo?t batanced outgiat e {see sahemairc, Figtire 4).

This is achiaved by a precision push-pull transformer Ginverted

signal to Channel 1). This results in over 150 watls of 50-volt
balanced output from the two sutput terminals in 15 ahms, over
ssowammmmmmdmsmm :

The adapler panel provides balanced inputs of 150 olwns, 660
ohms CT, and 5000 ohms bridging. Sensitivity is -5dbm, 60D
onms

Two sw:tchaes are gmwcte{é on the frort panel for insertion of hi-cut
and lo-cut filters. The tharacteristics of these filters may be al-
tered-by changinginternal capacitors inaccordance with Figure 3.

The P-A adapter comes wired for-an amplifier input impedance of
10K. Therefore it will be necessary o paralle! the 18K resisiors
(furnished with the adapters) across the amplifier inpuis as
desciibed on & note with the resistors.

CHa, <103 <4, C108
n :
| 4 b »
S : i

AR T . iy

worr T 1™ e N

rismERTY
- FIGURE 3.

P-A ADAPTER FILTER RESPDNSE

The output circuit containg a m{mﬁ capacﬁm {C 101} which
shouled be used ¥ miatching s s are used on the output
tire. This will prevent jarge low-frequency currents from flowing
irvto their primaries.

H matching bransformers are not usesd, and the low-HGUEENSY imi-
pedance (D resistance) of the load s 6 shms or greater, the. .

- systarn -y be directly coupled to the-amp cutput terminals, by-

passing C 101. Otherwise, use the output terminals on back ofthe
adapter panel,

To ensure maximum output {without premature e:ltppmg} both
amplifier leve! controls must be full CW. :

FIGURFE 4.
P-A ADAFPTER STHEMATIC




