Tl Project

CMOS Switched
Preamp

A versatile unit designed with our 480 power amplifier modules in mind.

THIS PREAMPLIFIER incorporates
rumble and scratch filters, and some-
thing new in audio amplifiers, at
least in magazine projects in solid-
state switching of the audio inputs
and filters. This simplifies wiring, as
the only wires connected to the
selector switches are control wires —
not shielded cables as before.

In this design we have used a bank
of push-buttons, but there is no reason
why touch sensitive circuitry cannot
be used. Indeed it is a simple matter to
use a remote switch bank with multi-
core cable, for armchair selection of
input or filter.

CONSTRUCTION.

The ETI! 480 power amplifiers are
described in detail in the April 1977
issue of ETI Canada. If you are missing
this issue do not despair! The modules
are also described in our Canadian
Projects Book No. 1. Of course other
commercially available modules can
also be used.

The preamplifier is built on two
boards, one being the ‘mag’ preamp and
selector board; the other being the tone
control and filter board. These can be
assembled with the aid of the appro-
priate overlay drawing. Note that the
mag preamp board has tracks on both
sides and must be soldered on both sides
where applicable. If you use a small
soldering iron and fine solder, this
should not prove any problem. Use pc
board pins for all external wires as this
makes wiring much easier later.

Commence assembly of the chassis
with the 12mm spacers for the selector
switches and the power switch.
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Internal view showing preamp board pivoted forward to allow access to the rear

Although the switches should not be
fitted yet, the countersunk screws used
to mount them are covered by the front
panel and these will not be accessible
later. The potentiometer and tone
control board can now be installed and
interconnected. The small rear panel can
be assembled and fixed to the chassis.
Add wires about 40 mm long to each
of the 10 inputs to the mag preamp
board (it is neater if these are soldered
to the rear of the board) and connect

them to the appropriate phono sockets.
Also add an earth link from this board
to a lug under one of the phono input
sockets. Connection of all the commons
of the phono input sockets is via the
chassis itself. The preamplifier board
can now be installed.

Before fitting the amplifier mod-
ules they should have the bias current
adjusted. While this can be set later, if
anything is wrong it is easier to fix
before installation. Provided no load is
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SPECIFICATIONS

CMOS Switched Preamp

connected, no heatsink is required at
this stage. The module can now be
fitted, along with thé heatsink on the
rear of the chassis. The chassis goes
between the modules and the heatsink,
but the heat loss is not great. While the
heatsink used in the 480 modules is not
the only one which can be used, it must
be about this size — and be capable of
being clamped against the rear panel,
to ensure adequate cooling.

The power supply board and the
selector switches can now be added and
the complete amplifier wired with the
aid of the diagram in Figure 4. We left
the transformer out until this stage to
keep the weight down. It can now be
added and the wiring completed.
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Output power 50 watts into 8 ohms Total harmonic distortion at 1 kHz.
at 1 kHz

Frequency response +0.6dB 50 watts out 0.3%
20Hz—20kHz 10 watts out 0.08%
Signal to noise ratio 1 watt out 0.08%

with 50 W output Tone trol e araph
Tape, tuner and aux inputs --79dB f) con s seé grap
Disc input (re 10mV) -63dB Filters see graph
Input sensitivity Damping factor 25
Tuner and aux inputs 180 mV into 100k Channel ti 45 dB
Tape input 180 mV into 47k €l separation
Disc input 2.5 mV into 47k
Main amp input 500 mV into 10k

+15 — Characteristics of the prototype, ————

vl N

33



'S1JOA Z 1NOQe MOo|aq
1day 8q pInoUys S|8As| 1ndu| "1IN2410
3y} Ul XOBQ JSYlIN} SBM [0J1UOD
N 8yl J1 8g p|nom Aayl ueyl |8o111ID
~  9I0W 3Je SjpA3) 1Ndul 8Y) 1BYL ‘JoAD
-MOY ‘Ueaul S30p Siy | "abels j0.1u0d
3UO} Ay} PUB UOI108S JaL|1) Bl
U8DM18Q PA4IM SI [041UOD SWN|OA 8y}l
“|onB| 8SI0U-DA1193440 Y] 8NP O] e
-UOI1USAUOD 3JB S[041U0D 8UO) 8y |
‘pauleluiew 8q p(noys suolloeded
aseayl udaM18Q Olied drewixoidde sy |
*palinbal {1 palJeA aq OSje ued sanjea

asayl pue Aouanbauy ayl Butuiwisrep

€€ pue |£D Jo1)1} 1IN0 ybly eyl

U] "BSJ9A 82IA pue ‘Aduanbaiy Jjo1nd

a1 seseaudep aoueyioeded ayl buy

-SBaJoUl puB ZH (G 1NOQe 1e jjo1nd e

aA1b uaaib sanjea ay | ‘stuswaiinbal

INOA 14nS 0] palieA 8F UBD SN|BA

ayl pue Aouanbaiy JJOIND 4|1} MO| BYL

Bulutwialep gz PUe /gD SHNJJID

dY1 HIqIyul JO 8jgeus 01 pasn

24 S3Yo1IMSs SO pue adAl aAloe
9]0d-0M] 848 PasN S4al|H 8y |

*J9Y10 8y} uo ueb ayy saseatdsp

Jauueyd auo uo uleb bBulsessour 1eyl

0S ‘| AY uO punoue Aem al1soddo sy} 01

(¥/901)
2/904

S
€h

i
£vH
o—A\\V\V—

W 1ndino

(€/901)

A0¢T
LvY
A1HDIHY M2
14371 MO

oL
6L0

J0NVIVE WL

LAY

EIl Project

‘pie0q sayidwesld sy jo weibeip ynouy *y ‘b4

2oueB|eq Byl SI YdIym ‘| AY JO suesw
AqQ sjgelIeA SI ‘gD ‘18)4Ng pUOIBS
ay1 jo uieb ay] ‘pasinbas Indul ay)
pue uoilng adel ayl yilog buissaidap
AqQ pa1oa(es s siyl pue (Buipioos
uaym) BulI0IUOW MO}|e 01 SI SIYL
Uaym /D SIOSUUODSIP | /9D Pue ‘GD|
"4844NQ pUODBS B YlIM pay st 1ndul adey
8y} 'sesodind Buipiodai Jo4 Indino
ade) se pasn s| /D 4O Indino ay |
"P8108]3S BUO Y}
$1944nq /| pue sindul xne 40 Jauny
‘ouoyd 108|8s UBD Z/GD| Pue | /GD)|
"L/€D1 ‘840joi3y] "1N2410 uado
ue se sieadde 11 '(AQ-} MO} Si 1 41 pue

ay) (AQ+) ubiy si sad1Aap asay) 03

1nduy [0J1U0D Y1 4} 's8YyDd1IMs anb

-OJOuB SOIND 8Je yoiym ‘g pue G ‘gD
AQ auop sI s3ndul 8y} JO UOI109|3S

'S|ansj a|qe1dadde 01 Jatjljdwe

L7/ 84l JO 8SI0U BY) 9oNpad 0}

pasn sJe S101SiSuUes) 8y "dAINd YV | Y

3y}l 1e8w 0} palinbat uotlesijenba

ay1 apiaotd 03 GO pue g) buisn

pue zH> | 1e gp Of 1noge jo uleb

e aplaoid 01 [ D pue g ‘LD bButsn

PaAsiyoe St SIYy| "pasn ag ued 11 24043q

pasijenbs pue pal}ijdwe aqg 01 sey

dnxoid oilaubew e wouy 1ndino ay |

ETi CANADA — NOVEMBER 1978

paJim ale sjpuueyd OM1 8y | "|OLU0D J01SISa1 Wyo ONE e se sseadde yoyms Z8p 113
O AGL— = 4 —0
AGL—
AGL
8vH
|auueyd 149y
0} 19431 g Fue G ‘£ A~ "L ek
Ao AO UO $19XORIC U SIAGLUNN] 229 ﬂv
A9— st Luyd A0L
N9+ st pL uld ivYH
WL WL ‘umoys jou
{r/501) g pue G ‘€91 JO Sjes Jamog
sy ¢ zZigd1  M00L sey Ao -0 A0
[ARe} L LY seanjea
10dNI LNdNI 3Wes 3y} puUe UONIEIO| aules %01
+ XNV 3U1SI ZLY @ SJAQUINU UBAD 9y . p
8y} aJe s19qWnu Juauodwos Ly oL
1daoxa’[ea1luap! §| jauueyo 3497 mNWl FNEI
3 ‘umoys Ajuo [auueyd 3ybry N9+ =t
+
AGL
Svd
LNdNI
= "3INNL Ao AGL+
+ ﬂh& ASL— AGL+ - ¢ —0
oL
h YAVAVAY
B LNdN!
eeu ONOHd
1ndino HF—o
3dvL mn
(e/eon SI5osdn LY o
L/£D1 tg .
¢ our ¥
Sd
M o %
v GqY
ASL+ %eE L
€1y 6H
NS+

34



CIVILO OWIICTHICQ riedll i

35

vZ8P 113 pieog Od 2803
Pasn 10U §1 $OI Jaquinu 3y] -p1eoq dweasd oy} jo AB[18A0 JUBUOdWOD ¢ 614
(344 omo_.no_
9lov 9'G'Ed1. . o . .
574 ¢ 101
SLS9SdN Z0’lo A :
1HOIY
SHOLONANOOINIS LAY OL 1 4 E ¥ 1nd1N0
19188A10d U/ {7 €23 ; 4 tg4 - —
13188A10d gUg 91'G1D 1 ) 13 ] AdvL
JuAjonose AGE M | gL'zl ‘vLLLD LHOIYH : 4 y
Js1s04jod gug 0L'62 1Nd1LNoO - * o 3dV1l
onAlodRB A9L " 0L AA] ﬁwumo 1431 N Tlpo 5
19180Aj10d U | w;mu 1NdLno ] s 3
J1wetsd d/ v'E€d £1D
wnjeluel A GEN L ‘21 Qv ¥
SYOLIOVdVO .
| o —— xnv
0L Ly-9vH V. AN
X161 8v'svd ? iy
}0¢c Ty'ivd . rARe]
1001 ov-LE'VE6CYH ! % o
W1 om.mm.wmwmwx " ——— H4aNNL
ALy ze'led - S 3
% 095 0Z61Y =8
AEE A : . ~ED
39§ gL'LL'v'EY ¥ K N
A1 vY'EY'9L'GL'8-G'C LY .\\Ill
%S M% 118 SHOLSIS3Y : .l.l._ as1da
vezsy 113 e +15
— =
S11S.L14vd , L
|_| |_M AO
‘pIROQ
1013U0D BUO} puB 18}]1f 84} JO wesbeip jInoyD g Bl
AsL- 254
Iﬁl AAAY
PIG AGE IG A0
Ley H/bAY soH 3 AG
N9~ 3719341
i ugg 2
£y
O——AAA— TN
AO O— 10d1no AD m
. m
A9~ st/ ud =
A9+ S p| uig i+ l :V._
‘umolys jou
1401 4O s)1e1 Jamog T:TQIV oL o
A%+ 0L GZD =2
19Y se anjea 25} _
3lES 3Y1 puUB UOIIBIO| Alues <
38Ul §1 ZgY 3l SIBCWINU UBA3 [a]
83U aie siaquinu Jusuodwod <<
AGL Euuww;moccmv_ SI |suuey2 137 P4
AGL+ umoys Ajuo jauueyd 1ybry NAW
=
w



ndino
10§ sgpnpow dwe semod pgp oy} Buisn senldwe
a19;dwoo e jo weibeip Buijoauuooiaiul b by

ETI Project

A < T
051 "t 9 N o
Hs + 2
HOLYDIGNI -
AOZL T
Sdogy113 13008
AddNS 43IMOd INOHJAVIH
$13%008 T o, ST
1Nd1N0
1 13008 < =
\ 1nd1no o Gt
Aozt ) ai-
=1 Za@ s
hozs LAML] o
0£9 Iut_;m E 828v113
Jans 1 advos
)) [} 10HLNOD
1n0'34d (§ m\ ﬂﬂﬁﬁ INOL
N 4L/
e ) /
~
HIWHOISNVHL //
annoyo| ¥ Sl e8e ¥ JLede b
V M by V < rY
=) M b=} M
< <
371avo
AOZH

WV 7 &

® 1N0 34Vl
L
: ; S O O Ntadvy
08y113 08v(13 :
auvos ayvos > O 0 xnv
“dINY "dWv R vZ8yil3
H3IMOd H3IMOd Qdvos
1HOIH 1471 N g1 - dINV 344 O gannt

D
O) O ONOHd
oz:Omo/ !

ETI CANADA — NOVEMBER 1978

36



CMOS Switched Preamp

" Ot @bed uo subisap 92d 2401

)

g¢8y 113

‘qod gzgp 4104 uszired f1o4

‘018 sJaysem ‘s1joq ‘sinu
siageds wwz| g
pos Njq uidz g

youms spijs 8jod 2|GNOP |lBWS |

s19300s ouoyd 8|buig |
19008 suoydpesy 0aialg |

dwe|d pue 15WwWo.B ‘piod Jamod |

ioieoiput ismod AQZL L

HZAY

i

28y 1.3 pleoq Od
(374 9101-€12I
9901 40 9L0% ZLLLO1

SLINDHID A3LVHDILNI

ojwedsas d pgg 4% ]
18158Aj10d U Zg 0p'6€0
1159A10d fuUZ pE'€eD
19159A10d Zug FAR>e]
18159A10d U 89 0€2-L20
04193[3 A QL TT OL vy'Ey

'8£-5£'92'520

SHOLIDVdYD

1S171S14dvd

Alelol jenp ul| 3 GZ
Aiel01 [enp ul| 3 001
Aieroi [enp 6oy oL

vAd
EAY
ZAYd

SH3ILIWOILNILO

LL°9¢H

8.°G/4

vi'eLd

89°¢9Y
TL'1£799'69'09°'65'95'G5Y
0L'69'79°'€9'¥S'EGH
G618y
Z9'19'85°£5°05'6vd

%S MY I1e SHOLSIS3Y

< -

OO N—0O
o™
=

©
2_!—!4{ XX L

q28v 113

HEAYH

HYAH

1SIM S14dvd

=
. 82D

101108dRd A OEQ U EE
183205 Jamod uid Z
Y21IMS JamMod

JjUeq YIlIAms J0103]8S
sqouy|

s19x08iq

Jaued Jeay

quisieay

jaued Juoa

J3N00

SIsseyo

O =

sjnpow Aiddns 1smod d 08 113 |
sa|npow Jayl|dwy 8L ILAMOS T

IVdH3IN3IO ¢8v 113

IEAY IvAd

1Nd1LNO
1431

LNdNI
14371

37

ETI CANADA — NOVEMBER 1978



Foil patterns for the printed circuit boards. Note




