SERVICE MANUAL F 40/FS 5 AND F@ 10
FRELUDE

This Marnual is written to simplify the repair of ADS F 40/FS 5 and
FGQ 10 power plates. The marnual consists of a detailed circuit
descripticar, trocuble shootinmg guide, a pin lecaticon guide,
schematics, firmale test, thermal procedure and a sp.»e parts list.
There is rot a complete list «of faults, but the consisternt faults
are listed. If you finmd other common  faults, feel free tao write
them dowr and add them tao this list.

Good luck
EXFLAMATION: MNames and rnumbers i brackets are for RO 197 arly.

For example R 603 (R 6&&4) that means that R 624 has the same
furcticrm inm FQ 10's as R 603 has inm P 40's arnd PS5 S5's.
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Service Marwal F 40/F5 S and B0 10

CIRCUIT DESCRIFTION

The Fower Flates B 40/FS 5 and FQ 10 circuity are lacated an two

printed circuit boards. The largest (mair) board performs four
furcticrs: Valtage gairn, power gairn for  four and  two charmels
respectively, protecticn circuitry ta protect speakers, arnd the

fourth furctiorm is a remcte turm o,

The smaller covered F.C. board contains the switchirng power supply .
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Service Marmal F 40/F5 5 and FQ 10

The heart of the preamp circuitry is IC 601, the foaoctrotes a,b,c,d

mark charmels are, twa, three anmd four respectively. The IC &01 is
a uw FC 1270 H Power amplifier Driver. It reeds a pasitive power
supply at Fin crne and two, and a regative poawer  supply &t pin rnine
arnd ter. The rorn — inverted input is &t FPim 4 of IC €601, used inm P

40, FS 5 and in charmel 2 and 3 of FG 10. The inverted irput
Firi S, uses charmel 1 arnd 4 of FQ L0,

The cutput of the preamp circuity is split in twe paths. Firm 11 of
the u RPC 1270 H is the negative cutput, and pin 12 is the positive
cutput.

is at

Coartral Circuits of the u PC 1270 H (IC &01)
To compernsate the phase displacement, Firi & is wired with

a &2 pF
Capacitar. The trarncsistcr circuitry of @ 601 coritrals the base
valtage via pim 7 and 8. Wired t= pin 3 is a RC rietwork which is
used to set the mute time. The gairn af the circuitry is conmtralled

by VR 601 iviput potenticmeter.

The gain of IC 601 is set by two resistcrs (R €05 (R 622) feed -
back resistar and R 603 (R €04) Irput resistor), like an crdirnary OF
SMmo. The capacitor CED3 (47 uF) is crlv used ta  bleocok a little DC

offset. In case of usirg & rnom inverted irput the pairn is:
R 605
o ) .
R 603
(R 604)

Im case of usirng a irnverted ivmput, the pain is:

R605

47. 3

R 1, &7 2 N
R 603 _
(R 60%)
Because of the small differerce in gair, nabady  will hear the
differernce im cutput. For example, if there is a valtage of 0.5V an

the irput, ther the cutput will be as fallows:

inputs gains cutputs
V1 = 0.5 * 47.3 = 23. 63 V  rnaor inverted input
Vz = 0.9 * - 45,3 = = ZE01E VY inverted input

This shows how little the change in gainm affects the cutputs,




Service Marual F 40/FS S and FQ 10
FREAMR

The sigrnal passes a resistor  and capacitor retwork before it enters

the preamp. For  better understanding im the descriptiom a

simplificaticrn is made. The rietwork is corsidered as twe separate

terms. This is possible , because they don't influerice each cther

much. The first term filters high frequercies.

Corsidered Term FIG. e Frequericy Resporse FIG. 3
R 601 f

1.7k Aee T

o

Céol
::%7,0 R6D2 VA 2Ky Freq. —=

T= R 601 # C 601 = 0.77 ns

The cutofr frequercy (F=1/T/2pi) of this term is & MHz.

| =4

The secand term consist of CBOZ and REES, RE0O3 respectively. This
term filters law freguerncies.

Cornsidered Term FIG. 44 Frequericy Resparise FIG. S
B, Amp —
T 2.2uF
Vz [
R 603 1 V3
(R £24)
57 4 /4 Freq. o—m

T= R 625 % C 602 = Q. 1122 s

That means, this term has a laow cutoff  freguerncy of 1.4 Hz.
Therefcre 1.4 Hz or higher freguercies can be trarsmitted with thi%
term. Sirnce the OF amps are built tao amplify a wide rarge of
rreguencies, IC 603 ar IC 601 warn’t influerce the reaguired frequEﬁcy
resdoﬂse. because of the high irnput impedarce of the mnon imverting

iviput of the OF amps IC &01 ar IC 603 war't influernce the civcu{tPY
that comes before it. I case of using the inverting input of IC
ewil in PO 10, the OF amp (IC &603) is used to charnpe the impedarnce,

s that this alsca wan't influence the circuitry before it. Qﬂwtth
reasorn for using  an OF amp in  that case is, to black the inverted
feedback away from the norm inverted signal.
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FREAMF CIRCUIT FIG &

RE08  2.2.F11 .
(R610) _.f'az’:;, S
104 3

FOWER AMRLIFIER

The power amps comsist of twoe high speed power trarnsistors (@ &uz
and @ 603) in a complementary configuration. They work as  a push
pull power amplifier. @ 602 supplies the positive part of the
éimﬂal armd @ G033 zupplies the negative part of the zinrnal.



Service Marual F 40/F5 S and FO 10
ERIDGE MODE

Fower Flates can be used in sterec and bridoed mode. In sterec made
each charmrmel is used separately. The sigrnals are pulsing arcund a
fictitious ground.

I bridge mode however there are twa amps focr cre  charmel. The
speakers are corrnected ta the pasitive jack anly. The sigrials in

the amps are cut of phase, sa & double amplitude is achieved ir the
speakers.

Elcck Diagram FIG. i

The inverted input of IC 601 is used, that the charrmels are cut of
phaze. The two charrmels are cut of phase all the time irm a FQ 10.
The selector switch (sw 601) corrects charmel 1 to twa preamps that
are out of phase. This is possible, while using an OF amp (IC 603)
for  charnging the impedarce af  the inverting irput aof IC
&01.

In FS 5 and F 40 the twc charmels are ir phase irn sterec mode. At
bridged mode, the right charrmel uses the irnverted input of IC €01.
The selector switch cormects the ron inverted irnput of the right
charmel (IC €01b) tao ground, and the irmverted input to the cutput of
the left charmel via R E&20. Sirce R 620 = R 605, the same valtage
is at the cutputs.

Showrn are the main parts of the circuitry. FIG. 8




Service Marnual B 40/F8 5 and FG 10
Ta analyze the circuitry, ore term is separated. This term is:

Comnsidered Term FIG. 3 Freguercy Resporse FIG. 10

R620 *

C6l5 Arge| 3]

R603 E——
(603
—

C 80 ¥ R 603 = 0.0517 =

_RAD3-(403 -C8/5 + RO Cop3CHis_ | .
C6I5 4 Céo3 TS

First cutaff frequevicy is 1.46 Hz (F=1/T&2/2pi)

Secord cutaff frequericy is 3.07 Hz (F=1/T1/&pi)

Simce lower frequercies than 1.4 Hz are filtered by the rnetwork
before, doesn’t it couwrse a DC prablem here.

-
-
Il

}‘4 3. 07 Fr.e?n i
T

fu

For example at &0 Hz

FIG. 11 - Since the inverted irput measures
}?620 S almost ground, the gain of this
L e BB E circuit is.

R 605

e = 0. 93337
RE20 + XC
. ) and for higher freguercies
1?603 ircreases the pain up to 1, SC

that bath charmmels have the same
size.

603 T
|

FROTECTION CIRCUITRY

The protecticn circuitry is desigried to proctect the umit apairnst
cverload, and to protect the speakers against too much DC current.
This is recessary, because if toc much DC currert flaws through &

speaker voice coil, the voice coil will overheat, arnd the speaker
will be damaged.

There are twa indeperdernt circuits to protect the speakers. Firest
there are two transistors G 607 ard O 608, they scan the sigrnal
ground for & DC affset. If there is arn offset, 0 609 turns the
power supply off., @ e07 tuwrns o, 1f a poasitive offset is detected.
G 608 turns on if there is a regative coffset detected.

The second circuit is integrated im a bipolar armnalon  intenrated
circuit w RC 1237 H. This is a monolithic integrated circuit
desigrned for protecting sterec power amplifiers and loudspeakers.,

& o



Service Marual B 40/F% S5 and FO 10
REMOTE TURN OGN

The remcote turrm on circuit serses the preserce of 12 valts at the
remcte terminal. Wher the urnit is switched oy the resistor amd
capacitor rnetwork consisting of R 627 (R 635) arnd C 616 (C E26) sets
the bias valtage (6.6V) of Q €10 (Q 611). Transistor @ 610 actually
turns on after 1.8 sec. This is the RC time of the circuit. Orce @

610 (@ &11) is turned oan, it canmtrols the base current of the
switching trarsistcors in the F.S.

Q@ 611 (@ 610) is rwarmally rot arn. If the urmit gets hot ard the
thermastat ircreases the resistance, the resistor  capacitor

combirmaticon comsisting of R 628 (R 635), R 635 (R &€33) and C €18 (C
€27) is settirg & base valtage at Q 610 (@ 611), @ 611 is pulling
the base valtage of Q@ 610 (@ 611) dawr, then @ 810 (Q 611) switches
s 7 Wheri @ 610 is off, there is rc base cm F.S. transistco.

REMOTE TURN ON SCHEMATICS fc,'nafc on Z’c!nw'ﬁa’z ——— FIG 13
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The cutput cffset detectiom is localized at pin & of IC &OC ard this
is scarming the sigral ground alsa. The threshold levels of IC 602
are +0.62 V and —-0.17 V. If the offset is larger tharn these levels,
the IC cuts off the pasitive power supply. Suppling to the preamps
of the IC's 601 a,b,c,d respectively.

IC €02 has an integrated relay driver at pin 6. The relay driver is
used to switeh off the preamp gain in IC 601 a,b,c,d via Q 606. It
does this by remcaving the positive pawer supply an IC &01, pin 2.
If pin &6 of IC 602 is grounded, O 606 is switched cri. If there is +
VEC en  pin 6 of IC 602, Q 606 is switched off, because the base

current carmct flaat in Q 606. This is how it remaves the positive

power supply on IC &01.

Ta protect against DC offset, pin twa of IC 602 is scarming the
sigral graund. If the aoffset is a higher thaw the threshald levels,
(+0. 62,V and =0.17 V) pin 6 is switched to & high valtage (+VCC) arnd
cuts the supply of the preamp gair.

Furmction of averlcad detectian

The two resistors R 6i1 and R 61& in shunt to the cutput transistor
Q 602 a,b,c,d meter the load currert. The voltage drop across R 614
cantrals the base of O 604 (a,b,c,d) via the dicdes CR 601 (CR 616,
CR &17). Q@ 604 a,b,c,d caortrals the base «f @ E03 which is
comtralling the valtage at pin 1 of IC 602, If the voltage at pin 1
increases maore than the threshold level of 0.67V, pin 6 of IC 602
will cut off the supply of the preamp gain inm IC 601 pin &.

Frotecticr againmst shock — noise

To suppress turn - on rnoise, gernerated by poawer an, & time delay
circuit at pin 7 of IC €08 is used. This circuitry consists of a
resistor and capacitocr combirnation, which sets the mute time for the

relay driver (pin 6 of IC €02). This mute time keeps the turn — on
nalse away fram the speakers.

Wher you twr of f the power switch it sametimes causes a turn — off
noise. It is necessary tao break off the relay driver, and then keep

the pcwer amps apart from the loud speakers, at the momert the power
switch is turned off. Sinmce it is difficult to detect the power off
time fram actual DC supply voltage line, the IC &0& detects this
power aff time from AC power suppely directly via pin 4.
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Service Marual B 40/FS 5§ amd FQ 10
FOWER CONVERTER

The power corvertor is & switchinmg - type power supply, aperatirng at
about 23 kHz. It takes the 18 Valt automebile battery wvoltage arnd
canverts it to 4+ 22V (+ 28 V). Sirce & hioh frequercy convertor
makes large storage capaciteors UrMeCessary, the amplifier carn be
turned off almost instarntanecusly.

The protecticn circuitry and the remcte turnm on cartral, act ar the
amplifier by shutting the power —ecmwvertor aff. T 802, 4 803, (@

05) R 801, CR_806, CR 802 arnd (Q 61¢ (@ 611) preovide the on and off
gﬁfmﬁﬂf_r 1f G €10 (@ 611) fs turred on, (lock at
?Egcription remcte  turn are) base current for the switching
transistors (@ 801 - Q 804) thern flows through CR 808, R 631 (R 641)
arnd fimally through 0 610 (@ 611) arid CR €05 (CR 603) then ta
grcond.

Current flaws through CR 806 producing & 0.6 Valt drop, which
pravides a reverse base for the gate to cathode jurcticonm of Q@ 803 (@
80%) keepirng it off. If 0 610 (@ 611) is tuwrred off, thern it is rot
reversed base at O 803 (@ B80Z%) armd @ 803 (G 805) shurntzs the base
currernt away from the secondary winding of T 80& ernsuring tne poweT
converter shuts aoff.

Wherr Q 610 (@ 611) is turmed ony, & trickle of base curremt in
switchinmg tramsistors @ 801 - @ 804 starts flowing. Since the
tramnsistore are rnever iderntical assume G 801 (@ 3802) conducts
harder. The collector current of these transistor(s) flows through
the primary winding of T 801 and causes a positive valtane feedback
via the secondary windinmg of T 802, The current feedback turrns the
BE Jjurmction &all the way or. The base current flows through
secondary windings (1-4) of T 80Z. Everntually, the core of T 802
saturates, and the magretic field cocllapses resultirg in an abrupt
palarity reversal turning @ 801 (G 80&) off and O 802 (0 803 & G
804) con. This process repeats itself at &5 kHz.

Current feedback is used to  uphald the power supply by using &
bigger laoad. If the callector currernt of the switchinp tramsistaors
increases, more couwrrent is floating through  the secorngary windirngs
aof T 801 amd the primary windings of T 802, This currernt derives

(via T 80&8) more base current throuoh the trarmsistors.

p

Q5§ &
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TROUBLESHOOTING GUIDE

Equipmernt reeded: Oscilloscoape 15 MHz
Oscillatar
Valtape meter
Ohm meter with high valtage dicde check furncticorn
. for dicde arnd transistor tests
13.5 Volts power supply (20 amperes continucus)
4 Ohms load resistor,

HOW TO FIX FOWER FLATES '!!

Remove the boattam cover of the amplifier, and put it upside down arn
the berch. Carmect a 4 Ohm  resistor load to the speaker termirnals.
Carmect the pawer supply arnd + 12 V to  the umit. Carmect a sire
wave ascillating sigrial to the imput cormectars, Show bath cutput
sigrnals at the scaope.

FIG. 13

Oscillator | Fower  Supoly .
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Service Marual B 40/FS 5 and FO 10
PﬁSSIELE FRAULTS!
1. Fower Flate destroys siornals
1. 1. There is anly a half of a sire wave on the screen, positive ar

rnegative respectively.
Check the salder jurmctions of the cutput trarnsistors 0O 602, G 603.

1. &, There is positive aoffset at output charmel.

The pasitive output transistor (@ e02) might be shorted. The
potenticmeter VR 601 might be bad. The feedback resistoer R €03 (R
bED) might be ccper. Check the corntrol circuit (@ &01) of the

preamps. Check the preamps.

LanSa There 1is a regative offset at an cutput charmel.
Check the riegative ocutput tranmsistor Q &03. Check feedback resistaor
R 605 (R &22). Check the preamp.

Fower Flate blows fuses with 12 Valts at remcte terminal

iZeals Valtage at the chassis.

Measure the chassis, it should be ground. When there is a paositive
valtaoe, relative to sigrnal grouwnd, ocne  of  the positive acutput
tramsistors @ 602 or ane of the switching transistors G 801 = Q@ 802
is commected to the chassis. Replace the Mica.

Sl No valtage at the chassis.

Fuse blaws after a delayed time. Ecoth cutput trarmsistors may be
shorted. Fuse blows i1mmediately after power ar. Fossible & prooblem
o the primary side of tranmsformer T 801, Shorted switchinmg type
transistors O 801 - 0 803 or shorted conmrnections. Alsx the dicdes
CR 801 and CR 802 might be shorted.

Fower plate makes thumping rnoilse.

3. 1. Fower Flate makes thumping rnolse with 12 Valt at  remat2
terminal.

Suspect urnit tries ta turn o, but protecticon shut down the power
supply. Output tramsistors 0 602 @ 603 are prabably shorted. There
can alsx be an offset caused by the poterntiometer VR 601 or by the
preamp IC 601. Alsa check the protection circult.

oLSe poup.
G Fower Flate makes thumping noise witnout 18 Volt at remote
terminal.
Some souwrce of leakage current in tne power converter., It is tryinp
to turen the power converter oo, arnd the SCR O 803 v 805) 1=
switchinp it off agair. Suspect O 821 - 0 804 are leary o bad

transformer T 801 - T 802.

Fower Flate turrms orn without 1&8 Valte at remote termirnal.
Suspect tranmsistor G 610 (A Gll1) i3 shorted.

CHASS (stowed Screcs”
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