PAS3 - TCLA Tone Control preamplifier
Upgrade kit

assembly and installation instructions
v 12-2022

Overview

The TCLA preamplifier is a ToneControlLineAmp circuit using high quality tone controls.
The circuit uses four 12AX7 tubes for voltage gain and tone circuit buffering.

It has been designed as a plug-in replacement for the PAS3 PC5 line amp.

The PAS3 version has tube filaments setup for 24vdc same as original PC5 board.

The gain of the circuit with the tone controls centered is 4X or 12db.

The tone controls have an adjustment range of up to 12db boost and cut for both

bass and treble frequencies, and at the center position gives flat frequency response
through the circuit.

Power Supply

The raw B+ is double RC filtered and then uses additional RC filtering using large value capacitors.

We use modern high-speed fast recovery silicon diodes and low ESR quality capacitors to supply the DC
power for the tube filaments.

We also incorporate a noise limiting feature that references the heater power supply to a voltage divider on the
high voltage B+ rather than tying it to common ground.

PCB Assembly

First, solder all the resistors in place, and then solder the tube sockets.

Finally solder the smaller capacitors, and then the larger capacitors.

See the specific assembly directions below in a later section.

Be consistent in orienting the resistors; keep all the parts labels the same so they can all be read from the
same side when the PCB is finished. This will pay dividends later, if you need to locate a resistor or capacitor in
the wrong location.

Be sure to confirm all the electrolytic capacitor orientations, as a reversed polarized capacitor can easily vent
(or even explode) when presented with high-voltage.

Confirm twice, solder once.
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Testing
Before testing, visually inspect the PCB for proper parts placement and soldering quality connections. Wear
safety eye goggles, as an exploding power-supply capacitor will spray hot caustic chemicals.
Make a habit of using only one hand, with the other hand behind your back, while attaching probes or handling
high-voltage gear, as a current flow across your chest can result in death. In addition, wear rubber-soled shoes
and work in a dry environment.
Remember, safety first, second, and last.
1 - If possible, use a variac and slowly bring up the AC voltage, while looking for smoke or
part discoloration or bulging.
2 - Measure the voltage between ground and the B+ pads.
The voltages should be within about 5% of the values marked on the schematics.

Grounding

If everything is connected as shown in the diagrams then there should be no noise or hum problems.
Ground loops can potentially be a problem especially in any preamp project.

For example, if the RCA jacks are not isolated from the chassis, then the

twisted pair of wires that connect the PCB to the jacks will each define a ground loop

The solution is either to isolate the jacks or use only a single hot wire from jack to PCB

(the wire can be shielded, as long as the shield only attaches at one end).

Thus, the best plan is to plan ahead and do it correctly the first time.

House Ground
The third prong on the wall outlet attaches to the house’s ground,
usually the cold water pipe, and this attaches to the chassis on the preamp end.

Another good idea is to plug all components into a common power strip.

PCB ASSEMBLY DIRECTIONS
refer to the PCB layout and parts list below.

1 - start by inserting the resistors onto the PCBs and solder them in place.
2 — next insert the tube sockets and solder them in place

3 — next insert the smaller capacitors and solder them in place

4 — then insert the larger capacitors and solder them in place

5- assemble the auxiliary tone control PCB

6- connect the auxiliary tone control PCB to the main PCB

A note about resistors:

Some 1/2W resistors look like the size of 1/4W, but they are in fact 1/2W and can generally be told apart from
1/4W as they tend to have thicker gauge leads. They are perfectly fine to be used in 1/2W placing’s.

Also, a 1W resistor may be the size of a 1/2W resistor, with modern and different materials, manufacturers are
able to decrease the size of a component.



PCB LAYOUTS

eekK

LB

TCLA-TOR

TA-R
RB3RF g

33K T1C-R

TR-L

W, ERHARD-AUDIO. COM

Tone Control pcb



iy 91y
deEl S1d
AT 1Y

Aaly €1y

ol )
— —
— —
- -
() W
(W) (L)
~ A

Aoy €1y
AT bl
AOET STy

Aolr 91y

€nPT101 Sud

A0t €y

WOJ "0IdNY-TJBHA3

Al £y

MMM

Main TCLA pcb



61022176
1 SH
€g 1 N9y

ein QEWQL& SU0] UYTJ1l POW-2

sapeubdn £sud

€n 1A
b S b S
<mucwem:u
b S S
+4 14 ¢ -4
b 2n
a1
AN AV VAN VAN
o1 sez
»oz
21y 26y
Y
W ool | AB8T 39889 Neg oo |_|mu anﬂ ate
MOET AT 63 Al
ssvd
o1y o1y 378341 13 eay v Wi
ANBLp Al ¢ b W1 hee S b 1y
e n621 ge o1y Vet 8%g ® upzz |n@01 It
M (3 11y I AAA Il
b1y soub . oLy \\\\ 2 3
11 ABET €13 — 93 =< NI
| S b 9s1| aece A S
ABS2 4N "1 - AAN N
1no vd 8% noc2 dnzz’| N 21 N ¥gez pese dne2t| N
N —
exwet 21 vh | -3 ] g X921 271 2h ) —— 5
w —
€3 <2 0 e %
931 N
< r@@1 anp- =='2°!
Yeel e 61
11y el . _
- (W]
w wi * w H
YW CUIR ou S m A00E
°T T¢* 81y
nGLe [<%e] 9




TCLA v3 Parts

Resistors Qty

R1,R10 1M 1/2W 4
R2,R7,R17 |220R 1/2W 6
R3 107K 1/2W 2
R4,8,12,14 |1K 1/2W 8
R5 20K 1/2W 2
R6,13,16 470K 1/2W 6
R9,11,15 130K 1/2W 6
R18 300K 1W 1
R19 100K 1W 1

Capacitors Type
C1,C3 0.22uF 250V  |Film 10mm 4
C2,4 1.0uF 250V Film 15mm 4
C5 0.1uF 400V Film 10mm 1
c7 0.1uF 400V Film 10mm 2
C6 22uF 400V Electro 1
9 0.1uF 100V Film 5mm 1

Aux tone pcb
RT1,2 10K 1/4W 4
RB1,2 22K 1/4W 4
RB3 33K1/4W 2
CB 0.047uF 63V |Film 5mm 2
CT 680pF 63V Film 5mm 2

100K linear pot 4

PCB

Z-TCLAvV3 1

Tone pcb 1

Tube socket

9 pin 4




TYPICAL PAS3 CHASSIS LAYOUT USING THE TCLA PCB & TONE CONTROLS




TONE CONTROL WIRING
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Mounting of the tone control pcb to the 4x tone control potentiometers




SIGNAL WIRING SCHEMATIC

LNdNI, St
WS VL, SI YT Hoeq
WOIJ paMalA UMOYS
HO.LIMS 04N0S-AdV.L

JONVIVE JNNTOA

i
|

g MOY TANNVHD L4dT oy
V MOY TANNVHD LHOY 10p{0s/mata doj umoys
XNV =% avd SI1939WONU0 ‘A LON

MANNL = € AVd

a’=zavd

ONOHd = T avd

MANLIVA AVd 39VNOS

SLIOL TdIM ANNOYD THL

ANV avd ANNOY DNIANOSTHH0D

= 3 = =]
HHL O.L TYNDIS HH.L LDANNOD g2 33 E w_ 8§ & 3 € g 8 & S
‘HDLIMS HOLDATS FHL LV S>3 & = B 2 : &
“LAMD0S VOU HALLDEdSHY SSiE £ 3 3
HHL 0L ¥IVd HOVE 40 ANNOY¥D S2E% zZ % R
3 TYNDIS HH.L HLOg LYANNOD E86= = o g Z
"DNIIIM S s = 5 =
TYNDIS ¥Od HYIM ANVYLS ILTNIN & . . 2 s
HDNVOYZ 40 WIVd ALLSIML 2SN Z¢3 S =
iSTYIM TYNDIS TV LSIML == = E 33 33
ANNOYD TYNDIS = MOV =8 = S5 o=
TANNVHD LHOIY = gy 2k 2 5¢ 25
TANNVHD LAET = NIdD == 3 538 =3
“HLON == = HOLIMS YOLDHTAS OL =3 23
L0dLOO LHOM } } A SE S
d0d dINVAYd ANIT INOYA n — M M
ANNOYI ANO ATNO LIINNOD
‘ANNOYD 2d dNVHYUd ANITINOYA
LNdLNO L49T 92d
dINVIYd ANITINOYA
\
LNO LNOHdVL NIEdVL ¥ANAL XNV a  ONOHd

This shows how the signal wiring on a modern upgraded PAS using our kits should be wired up



5 Band Resistor Color Coding

iyiing®

COLOR ‘TST BAND 2ND BAND 3RD BAND MULTIPLIER TOLERANCE

YELLOW 4 4 4 x100000
x100000Q

x1000000Q

WHITE 9

T A

How to read Capacitor Codes

Large capacitor have the value printed plainly on them, such as 10.uF (Ten Micro Farads) but smaller disk
types along with plastic film types often have just 2 or three numbers on them?

First, most will have three numbers, but sometimes there are just two numbers. These are read as Pico-
Farads. An example: 47 printed on a small disk can be assumed to be 47 Pico-Farads (or 47 puff as some like

to say)

Now, what about the three numbers? It is somewhat similar to the resistor code. The first two are the 1St and

2nd significant digits and the third is a multiplier code. Most of the time the last digit tells you how many zeros
to write after the first two digits, but the standard (EIA standard RS-198) has a couple of curves that you
probably will never see. But just to be complete here it is in a table.



Third digitfMultiplier (this times the first two digits gives you the value in Pico-Farads)I
[0 1

1 10

2 100

3 1,000

2l 10,000
5 100,000
|6 not used

7 not used

8 .01

|9 1

Now for an example: A capacitor marked 104 is 10 with 4 more zeros or 100,000pF which is otherwise referred
to as a .1 uF capacitor.

Most kit builders don’t need to go further, but | know you want to learn more. Anyway, Just to confuse you
some more there is sometimes a tolerance code given by a single letter. | don’t know why there were picked in
the order they are, except that it kind of follows the middle row of keys on a typewriter.

So a 103Jis a 10,000 pF with +/-5% tolerance

Tolerance of capacitor

D|+/- 0.5 pF

F H/- 1%

IGH/- 2%

H /- 3%

J /- 5%

+/- 10%

K
MH-/- 20%

)

+100% ,-0%

Z 1-80%, -20%




Picofarad Nanofarad | Microfarad e Picofarad Nanofarad Microfarad Code
(PF) (nF) (uF) (PF) (nF) (uF)
10 0.01 0.00001 100 4700 47 0.0047 472
15 0.015 0.000015 150 5000 5.0 0.005 502
22 0.022 0.000022 220 5600 56 0.0056 562
33 0.033 0.000033 330 6800 6.8 0.0068 682
47 0.047 0.000047 470 10000 10 0.01 103
100 0.1 0.0001 101 15000 15 0.015 153
120 0.12 0.00012 121 22000 22 0.022 223
130 0.13 0.00013 131 33000 33 0.033 333
150 0.15 0.00015 151 47000 47 0.047 473
180 0.18 0.00018 181 68000 68 0.068 683
220 0.22 0.00022 221 100000 100 0.1 104
330 0.33 0.00033 331 150000 150 0.15 154
470 0.47 0.00047 471 200000 200 0.2 254
560 0.56 0.00056 561 220000 220 0.22 224
680 0.68 0.00068 681 330000 330 0.33 334
750 0.75 0.00075 751 470000 470 0.47 474
820 0.82 0.00082 821 680000 680 0.68 684
1000 1.0 0.001 102 1000000 1000 1.0 105
1500 15 0.0015 152 1500000 1500 15 155
2000 20 0.002 202 2000000 2000 20 205
2200 22 0.0022 222 2200000 2200 22 225
3300 33 0.0033 332 3300000 3300 33 335




We cannot take ANY responsibility for mains, and for that matter, ALL high
voltage AC and DC wiring you carry out. We have described in this, and all of our
other manuals, as best as we can, on how to wire up these high voltage
connections.

You MUST take EXTREME care, that no wires are shorted together, or to the
chassis, or any other part of the assembly and pcb’s.

All these high voltages can be life threatening, and can hurt you or others if
carried out incorrectly.

Use your meter in the continuity setting to make sure no high voltage wires are
shorted together or to chassis ground.

Apart from bodily harm, incorrect high voltage wiring can and will damage
components!

You are totally and solely responsible for all high voltage wiring and the general
assembly of this kit!

We have wired our prototype amp exactly as described in this and all of our
other manuals, so we know that the amp will work as designed and intended!

If you are unsure of how to carry out some of our instructions, PLEASE contact us via e-mail, we
provide, as part of our service, full support for this and all of our kits!
No question is stupid. The ONLY stupid question is the one you do not ask!



