1. CONFIGURATION OF THE AMPLIFIERS

The programming of the midrange amplifier requires a stage in precondition: itis
the change of system files in order to replace the Fs=96 kHz filter in 52150,

In the menu Remote controlfAmplifier Midrange/System, choose the system files
Standard 12 kHz and to click on Program system files.

Spgtem l
Current configuration

Firmware type | Standard Werzion | S2180 V21 System files

System files

Spstem files " Standard : Low frequency filkers [Fs=3 kHz), mid freq. high pass fikers [Fz=12 kHz].
* Standard 12 kHz : Mid frequency filkers [Fz=12 kHz)
~

[ Clear D5P memony before programming system files Program system files

“ou must reprogram system files after a firmware change.

There are 2 choices of system files for standard firmware. Please read the
documentation,

After spztem files programming, the amplifier must be restarted.

With the end of the programming, : e
the amplifier must be started System files programming
again.

2 System files have been programmed,
h—':;j The amplifier must be restarked. Do wou wank Eo restart it now 7

Answer Yes, the new system files
are now recorded in 52150,

It is not necessary to reprogram
the firmware to pass from standard system files to standard system 12 kHz files,

The programming of the high-range amplifier also requires a stage in
precondition: itis the change of firmware in order to use the filters Fs=96 kHz.

In the menu Eemote control/Amplifier High/System to choose the firmware of the
type 2150 Full range and version 2.1,

The amplifier must be alone without connection with the other amplifiers. Click
on Frogram firmware.



Firrware programming

Firmware type S2150 - Full range j Firrmware verzion 21 B Prograrm firmware

When programming firrmware, the amplifier to program muzst be the only Tact device

connected to the computer, Do not wze daisy chaining and dizconnect ather Tact
devices.

The amplifier must be zet in programming mode ;. power off the amplifier, press and hold
the Digital and Analog buttons an the front panel while vou power on the amplifier. Haold
the buttons until the dizplay shows ‘Programming mode’.

Fut 52150 0n programming mode by i m—
pressing the Digital and Analog buttons Firmware programming
simultaneously.

“‘?/ Is the Tack 2150 in programming mods 7

Click ¥es.

After the reprogramming of the firmware, it Is necessary to reprogram the system
files.

System files
System files (=
~

* Full range : Full range filkers [F5=36 kHz)]

[ Clear DSF memory before programming system files Prograrn system files

r'ou must reprogram system files after a firmware change.

There are 2 chaoices of system files far standard firmware. Please read the
docurnentation,

After syztem files programming, the amplifier must be restarted.

To click on Frogram system files then to start again the amplifier.



2. DEFINITION OF THE PROJECT

To create a new project The project manages
all the amplifiers, the ECS, the filters, etc. ..,
thus necessary to give it a total name

Andto give it a name (3voies in this
example)

To declare the amplifiers in the
Configuration/Project! Amplifiers
menu while clicking on Add

— Tact 2150 zettings

Address 3 Comm test

| Gain 12dE w
Firmware

TACS - Tact Audio Control System

Tis g

T F'r'n:njE:nt : [
Open Project |

Project
Mame |3'-.-'|:-ies
Description |fi|trage grave-medium-aigu
File |'\D ownloadhT acehT ace05091 24 3voiesh3vaies. prj

Create project

Add amplifier
Mame | k.
Type * Tact 2150 © Otker Cancel

ive a name to the first
amplifier (High in the example)
and to specify the address (2 in
the example).

Then select Comm test to
check for a good connection
between the RS232 input of the
amplifier and the COM port of
the PC. A good communication
results in Found - Online

: Addresz

Add amplifier
Mame ].-“-‘-.igu k.
Tupe o Tact 21650  © Other Cancel

Tact 2150 zettings —

2 _—;_| | Comm test |
12dB «
Firrnware S Y e Ao

 Found - Online

3 ain




Then add the midrange

amplifier, then the low amplifier.

The amplifiers then appear in

the list of the amplifiers.

If the message OffMot
connected appears at the
time of the test of
communication,

itis necessary to check
the parameter setting of
the PC connection: port
(here Com1) and speed
(here 57600) in small
Settings/General orthe
Configuration/General
menu,

and configure the 52140
with same speedin small
Comm (Baud Misses =
S7E00).

Amplifiers ]

M arne | Type | .-“-‘-.ddress| Firmware | G ain |
Ajgu Tact2150 2 Unkno...  12dB
M edium Tact2150 K] Urkno..  12dB
Grave Tact2150 4 Standard  12dB

Edit amplifier

M ame |.-’-'-.igu Ok

Tupe (+ Tact 2150  Other

Cancel
Tact 2150 settingz

addess [ 2 = [ commtest | | EEEEEENE
[Gain 12dB = |
Firrmare

i Communications

RCS 22K

Senal Port |opz ,l Speed 57600 ,]
2150 Amplifiers Seral Part - ,l Speed  |57p00 ,l

Faolders
RCS Project

C:AProgram FileshT act AudiohT act-2. 2 =5\Pr

Measurernent root folder ¢ TACS praject folder

" RCS project folder
Debug
[ Save filker programming history

[ Save amplifiers settings history

Save



For the amplifier, it is necessany to
declare the frequency band of the

filter. Mame | =
e Source m
Configuration/Project/Frequency ain ¥ S
R an e menu, click on Add Default crassaver.settings :

Beqin End
Frequency range corresponds to | e g e 0 Ha
the ranges {(with the direction Qrder o 0

frequency band) of the systemn. A
2-aniay systemwill have the ways
lowy, midrange and high.

Give a name to the filter as well as
the desired parameters (here high-
pass 1400 Hz from order 4 Linkwitz

Bigu Ok
fype). |
Source b air =
Cancel

The parameters of filtering which

Add frequency range

Response || jnkwitz-Filey |

Meazurement pulzes :
v Full range v Midrange

|Linkwitz-Riley |

[v Sub

Add frequency range

Mame

Default crozsover zettings

one returns on this level are Beain End
"generic" parameters, they are | Frequency 11400 Hz i Hz
used at the time of the creation of a Ordler R n

newy filter for this frequency band
but can be modified.

Response || jnkwitz-Filey |

teazurement pulzez ;
[v Full range [v Midrange

|Linkwitz-Riley |

W Sub

Addin the same way the midrange and then the low range.

For the midfhigh ranges, it should be indcated that the Source, 1.e. the digital

output of the RCS, is Main. For a subwoofer connected to the Sub output of the
RiCS, it should be indicated that the Source is Sub.

In the case studied here where the three amplifiers are in series on the hain
output of the preamplifier, it should be indicated that the Source of the low range
is Main.

The three WS Freguency ranges l

appear then in the list M arme | Source | Start [Hz] | Order ] End [H2]| Order |
of the ranges. Big Main 1400 4 F
b edivrn M ain 130 8 1400 4
Grave [ ET ; 130 8




This stage of the project, itis
necessary to create the HP
(speakers).

In the menu
Configuration/FProjectSpeak
er components click on Add.

Give a name tothe
loudspeaker of the high
range (475FPE in this

example) and click Ok,

Also add the loudspeakers of
mid and low ranges.

The loudspealers appear
then in the list of the
loudspeakers.

Add speaker component

Hame |

Mominal frequency range |

Power handling [these values are uzed to limit the amplifier's output power]

0 * AM5S " Peak
Maominal impedance (Qkms) g

Crogzover [you may need to apply a high-pazs filter for zafe operation)
1]
1]

b atirniamm input [

tinimum frequency [Hz]

Slope [dB foctave] (]

Cancel l

Edit speaker component

Marme
Maminal frequency range 13["}21 k

Power handling [these waluez are uzed to limit the amplifier's output power]

a5 * BMS " Peak
Maminal impedance [Okms) g

Crogzover [you may need to apply a high-pazs filter for zafe operation)

b &t input [

tinimum frequency [Hz] 0
Slope [dB foctave] 0 e | ok
Speaker components l
M ame Freq. range Impedance | Max power l
475PR a00-21k 2 ohms 35w
10FPEZR 130-dk 8 ohms 280w
18L+E0 20130 8 ohms BO0 W

It is then necessary to define the routing of the ranges to frequencyamplifier/HP .
In the Configuration/FProject/Routing menu click on Add.

Choose the Freguency
range, the amplifier (to
amplify) and the

Add routing info

Frequency range | Aigu ﬂ oK
Processor channel | Left j

Cancel
Amplifier [ 4igu -l
Amplifier channel Left -
Speaker model




loudspeaker (speaker model).
Click QK.

Then click on Copy in order to copy the parameter settings of the |eft channel to
the right channel.

Addin the same way routing for the mid and low ranges.

Routing thus Fouting |

defined appearin

the list of ROUtiﬂQ. Frequency B ange | Froc. ch | Amplifier | Amp ch | Speaker
Aigu Left Aigu Left 475PE
Aigu Right Aigu Right 475PE
b edivirm Left P edium Left 10PE26
b edivim Right kd edivim Right 10PEZE
Grave Left Grave Left 180160

Grave Right Grave Right 18L=E0




3. DEFINITION OF THE FILTERS AND PROGRAMMING OF THE AMPLIFIERS

It is now necessary to create the filters, which will be programmed in the
amplifiers.
These filters will include the correction of each range.

Wewill begin with measurement the response of the lows. The aural signal isin
general insufficient to allow this measurement. We thus will add the high range
filtered by high-pass.

In the Crossovers/Design menu click on Create new filter

Choose in Freguency
range of the high range

Create new filter,

and give it a name Frequency range [ 4jq, -l ok,
(HP10_500in the :
example). A \HP10_500 Cancel

Femove the default filter by selecting it and then clicking on Delete.
Click on Add and define

the filter that aims to s en sy
avold clipping during
measurement from the Fitertype: & HighPass  ( Low Pass Cancel | oK.
b :
low+high unit Frequency (500 Hz  Order |4
exp0nze | anztant power [Buttensart lke]. - cut-att frequency
Select OK. A s (B like). -3 dB @ cut-aff £

(" Constant volkage [Linkwitz-Riley like). -5 dB & cut-off freq.
[ Intermediate (B essel ke

o+ Meville Thiele Method like

Cick on the Sav fiter button

S0 FECDFdiﬂQ this filter and Cilter infarmation has been saved in project database.
informing the number of the

key associated memory (here el
Target memory = 2}, Left filter file : | Aigu HP10 5002 L2
Riight filter file : " Aigu HP10_500 2 R.112

Amplifiers filter data will be zaved in files :

To program filters in amplifier, select a target memory and chck on the
Program buttan,

Target mernary _ - Frogram Cloze

Click on Program in order to reveal the programming screen.



Filters programming

Check amplifiers to program

Amplifier CAdde | Online | Mem. | Leftfiker | Rightfilker | Statug i
[¥] &igu 2 2 Aigu_HP10_R0D_...  Aigu HP10_A00_... Check pending
Operation

Proaram filkers
W Select filters after programming

Cloge

i

W Cloze dialog after successful programming

Click on Frogram filters in order
to program the high range
amplifier with this filter in
Memory 2.

Amplifier Aigu #2 - Memory #2

Programming left channel

In the menu Remote control/Amplifier High indicate a level of -10dE and select
Set in order to transmit this adjustment to the amplifier of highs.
[ Channel sethngs

Channel  Source Lewvel [dB] Delay [ms] Polarity
Left  [leh ] [-10.0-5] 0,00 Positive |
Right  [Right vi Set [-10.0-=] saj 0,00 SEI'.E Posiive |  Set

YWye nowi will create a filter for the measurement of the low range.

In the Crossovers/Design menu click on Clear filter data, then on Create new
filter,

Choose in Frequency range the Low range and give a name (LF10_260in the
example).

Femove the default filter by selecting it and then clicking on Delete .

Click on Add and define the
filter that aims to filter the [ow

range dunng the

measuremeant of the low-+high Fitettype : (" HighPass @ LowPass Cancel [ (1] 4
unit. Frequency 260 Hz Order |1

Select OK then Save filter

then choose Target memory
(2 In the example ) then select
Frogram then Program filters.

Mow make the measurement
of the low Lnit filtered + high

Responze:  Congtant power [Butterwort Bke). -3 dB @ cut-off frequency
" Conztant valtage [Linkwitz-Riley like). -6 dB & cut-off freq.
7 Intermediate [Bessel e
' Nevillz Thigle Method fike




unit filtered without the midrange and the measurement of the midrange alone.
These measurements will be used forthe comrection of the low, mid and high
frequencies.

TACS makes it possible to control the RCS in order to camy out measurements.
Wiith the TCS here used, this measurement is camied out with the Tact software

In the Crossovers/Design

filter, choose the low range

and give it a name Fitertype: ( HighPass (% Low Pass _E_ﬂﬁ[ﬁfﬂ OK
(LFPE_125in the example).

: : Frequency [y = Hz Omder [g
Click on Edit to check the 125 g
filter propoaed b}-" default. Responze : % Constant power [Buttenwort like] -3 dB @ cut-off frequency
It is possible to choose the " Constart voltage [Linkwitz-Riley like). -6 dB @ cut-off freq
type of filter, the frequency Wil baliie]

of transition, the order of the
filter and the type of
response curve. Click Ok,

[ Meville Thisle Method like

In the Crossovers/Design/Correction menu click on Tact time and choose the
files of measurements of the filtered low range (+ high filtered).
For the low, set the parameters of smoothing Smoothing=0.40 and Fall Off=075.

Click on Enable Correction and choose a Manual range between 10 and 200Hz.
Mormalize the filter with Link levels selected in order to have the same level on
the left and onthe nght.

M easurement Correction
. : Enable [w
Data: (" TACS ™ TactTime ©  TactFrequency
& {¥
Channel teazurement file Level [dB] o fa i,

Left IKINPAST acs\Msr_graveMsr_LTtim | | 0.0 From [1p tozon Mz Transtion  |pedim -

Right  [INPivT acs\Msr_gravetMsr R1tm | | 0.0 | | Nomalize I Left gain (4] g

Smoathing 0?403: Fall Of D,?EE: Link lewvels I Right gain [dE] 3: Calc




The yellow curve represents the target | &, the final response curve that one
wishes to obtain.

The orange curve is the response of the the |eft channel.

The red curve is the response curve of the filter that will be programmed in the
amplifier.

Click Save filter, choose Target memory 1 then click on Frogram and Program
filters.

We now will create the filter of the midrange.

Inthe Crossovers/Design menu click on Create new filter, choose the midrange
and give it aname (BEF_125_14001n the example).

The filters are of the Buttenworth type for the high-pass one (as for the low-pass
one of the low range) and of the Linkwitz type for the low-pass one (as for the
high-pass one the high range).

Dezign : ¥ {7 (" Crozzover elemerts
Frequency rande  |{Medium Type | Freq. | Order | Response |
Filter name HighPass 125 8 Butteraarth

; |BP‘1 R LowPazs 1400 4 LinkwitzRiley
Filter type |Mid freq (<2 kHz, Fs=12 kHz] -

In the Crossovers/Design/Correction menu click on Tact time and choose the
files of measurements of the midrange alone.

For the midrange, use the parameters of smoothing Smoothing=0,40 and Fall
Off=0,60.

&dd

Edit

ik

Delete



Click on Enable Correction and choose a Manual range between 70 and 3kHz.
MNormalize the filter with Link levels selected in order to have the same level on
the left and onthe nght.

In addition the gain of measurement is adjusted (-6dE) in order to have a mean
level of the measurement of approximately 0dEB in the range of use of the HP.

b eazurement Cormection
Enable [

Range " Auto f* kanual

Data: (" TACS & TactTime ©  TactFrequency

Channel M eazurement file Level [dB]

Left INPrsT acs'Msr_medium'Msr_L1tm | [ -6.0-3] From |70 to3pon Hz  Transtion fpedim «

Right  [\Pr\Tacs\Msr_mediumiMs R1tm . | | 6.0 | Momalize I Leftgain (48] -

Smoothing 0,403: Fall Oif D,EDE Link levelz  [v  Right gain [dE] 3:

select Save filter, choose Target memory 1 then click on Program and FProgram
filters.

YWie now will create the high range filter.
In the Crossovers/Design menu click on Create new filter, choose the high and
give it a name (HFP4_1400in the example).
Select a full range filter with minimal phase.

Frequency range  [ajqy

Calc

Filter nams HF4_1400

Filter type | Full range [Fs=36 kHz, Min phase]
In the Crossovers/Design/Cormrection menu,
click on Tact time and to choose the files of measurements of the high filtered (+
lowy filterad).
For the high one, the default smoothing is increased with the parameters
Smoothing=0,30 and Fall Off=07%.

i |



In order to limit the comection in the extreme Ciassover elements
highs, low-pass of order 2 with 10kHz is added.

[Type | Freq.| Order] Response
. ) HighPasz 1400 4 LinkwitzRiley
Click on Enable Correction and choose a LowPass 10000 2 Butterwarth

Manual range between 600 and 18kHz.

Mormalize the filter with Link levels selected in

order to have the same level on the left and on the nght.
M eazurement Corection

Enable [
Range " Auto * Manual

Data: (™ TACS & TactTime © TactFrequency

Channel Meazurement file Level [dB]

Left [KIINPrsT acstMsr_graveMsr_L1tm | | 20 From |gop  to|1goo0 Hz  Transtion  fpedim -

Right [P\ acs\Msr_gravetMsr R1tm | | 20= | | Nomalize | Left gain (dB] =

Smoathing 0?303: Fall O1ff D,?EE: Link levels  Iv  Right gain [dB] | ::l Ealcl

To save the filter, choose Target memory 1 then click on Program and Program
filters.



4. TIME ALIGNMENT

Software TACS associated with the RCS makes it possible to measure the

response of the loudspeakers.
With the TCS, the Tact software was used.
Measure the response of the high filtered only.

In the Dual Domain screen, load the Msr_L1.tim file in Buff #1 and Msr_R1.tim in

Buff # 2.
Display the first impulse response.
Select Marker M1 = Buff #1 and click on max M1.

Impulze Response
T T T T

]

-0.28

15
Frequency [Hz]

The peak of high the left channel is here at 18,92 ms.

Display buffer 2.
Select Marker M1 = Buff #2 and click on max M1.

Impulze Response
T T T T

23

)

-0.28

15
Frequency [Hz]

The peak of high the right channel is at 19,21 ms.

Then measure the response of midrange.

In order to obtain a sufficient noise level to allow measurement, the high range is

also activated.

23

b1
1892 mzec
0251 %

kA1
13.21 mzec
0214 %




Put a time of 35ms on the high amplifier in order to identify the impulse of the
midrange clearly.

In the Dual Domain screen, load the Msr_L1.tim file in Buff #3 and Msr_R1.tim in
Buff# 4.

Display buffer 3.

Select Marker M1 = Buff #3 and click on max M1.

Impulze Respohse
T T T T

ki1
21,38 msec
0.05- ' - . : . : ] nmEE

00z . L _ / .
[ :
002k ; : 5 W g W :

17 28
Frequency [Hz]

The peak of the impulse of the left midrange is here at 21,38 ms.

Display buffer 4.
Select Marker M1 = Buff #4 and click on max M1.

Impulze Response
T T T T

kA1
21 E7 mzec

)

'D,DS 1 1 L 1 T N N B | L 1 1 1 I N | 1 1 1 1 T
17 28
Frequency [Hz]

The peak of the impulse of the right midrange is at 21,67 ms.

Then measure the response of the low range.

In order to obtain a sufficient noise level to allow measurement, the high range is
also activated.

Put a time of 35ms on the amplifier of high range in order to identify the impulse
of the low range clearly.



In the Dual Domain screen, load the Msr L1 tim file in Buff #2 and Msr_RE1timin
Buff #6.

Display buffer 5.

Modify the scale of time in order to allow the impulse of the low-range to appear.
Select Marker M1 = Buff #5 and click on max M1,

The peal of the impulse of the left lowi-range is located about 36,5 ms.

Display buffer 6.
Select Marler M1 = Buff #6 and click on max k1.

The peal of the impulse of the right low-range is located about 36 4 ms.

The impulse of reference is most distant; it is that of the left low-range located at
36,8 ms.
The other impulses are in advance and must be corrected by adding a time.



We thus add in the amplifier of high-range a delay of 36,8 -18,92 = 17,88 ms for
the left channel and 36,8 - 19,21 = 17,59 ms for the right.

For the mid-range amplifier, we add a delay of 36,8 - 21,38 = 15,42 ms for the left
channel and 36,8 - 21,67 = 15,13 ms for the right channel.

For the low-range amplifier, a delay of 36,8 - 36,4 = 0,4 is added on the right
channel.



5. ADJUSTMENT OF THE RELATIVE LEVELS.
With the adjustments:

Low = 0 dB, Mid =-5 dB and High =-12dB

We obtain a total response curve for the left channel:

Frequency Responsze [4096 FFT)

10,0

30.0r

_4D‘E| 1 1 I R R Ty IR Y| 1 1 1 SRR [ et TR I I I I 1 (N S PN |
10 100 1000 10000 20K
Frequency [Hz]

With the adjustments:
Low = 0 dB, Mid =-4 dB and High =-14 dB
We obtain a total response curve for the right channel:

ot Frequency Response (4036 FFT]

0o

100
[aE]

200+

300

-A0.0 1 1 1 1 T R I | 1 1 1 1 I N T I I I I T |
10 100 1000 10000 20K,
Frequency [Hz]

It no longer is needed to do all the correction in the preamplifier.



6. HISTORY

Rev.0f.E1: Correct translation of Francis’ and Frederic's names
Rev.0f.EOQ: Translated to English 25/11/05 by Tip Johnson
Rev.0f: Initial edition of the 28/09/05 by Francis Brooke

http:/francis.audio.monsite.wanadoo.fr/
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