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Design Engineering Department Tour

The following demonstrates typical
Misco capabilities by using examples
from various speaker designs




Engineering

Misco Engineering has been designing high quality
loudspeakers for over 60 years

e Loudspeaker drivers

e Crossovers

e Enclosures

e Complete loudspeaker systems

e Design and manufacturing of amplifiers, utilizing analog
and digital signal processing

Our engineering staff can work with you in several ways:
e Modify an existing MISCO product to meet your specifications
e Reverse engineer unique or discontinued drivers

e Do a ground-up design based on your requirements and
specifications
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Engineering Tools

We can start with this

Nominalimpedance Z (ohm) 8 Equivalentvolume Vas
II\Dﬂinimum impedance %ré\in éogm) g? Forcefactor BL

c resistance c  (ohm) ;

A o k Working power
Voice coilinductance L (mH) 1,5
Capacitorin series with 8 ohm G R 22 Characteristicefficiency level
(forimpedance compensation) Voice coil diameter d
Resonance frequency fs (Hz2) 31 Voice coil lenght h
Mechanical Q factor Qms 229 Voice colllayers n
Electrical Q factor Qes 27 Flux density B
Total Qfactor Qts 24 Ellim;\ mt}g gap l?
Mechanical resistance Rms  (kg/s) 2,1 D;gme,emf?nafgm dam
Movingmass Mmd (9 25 Height of magnet hm
Suspension compliance Cms  (mm/N) 1,1 Weight of magnet
Emissive dia. of the diaphragm D (cm) 16,1 )
Effective pistonarea Sd (cm2) 204 Musicpower

Measuring conditions:

Nominalimpedsnce 2 (ehm) B volume Vas R
De Roc  (ohm) g ‘ ) Ll
Voice coll inductance L mH) 15 Working power w33
Capacitor in series with 8 ohm c wh 2 Characlaristic efficiency level g 91
= ot -
Resonance fs i
Mechanical Q factor oms ) ga Voice coil layers n 4
Electrical Q| Qes 27 Flux density 8 m .88
Total Qactor Qts 24 :Mhm g (mwo) ‘u
Mechanical resistance Rms o:gq 21 Dameter of ot om frem) 102
Moving mass Mmd 25 Helght of magngt o s
Suspension Cms  (mm/N) 1,1 mam (ka) 54
Emissive dia. of the daphragm D fem) 16,1 :

pistonarea Sd fcm2) 204 Musicpower w125




Engineering Tools

Or we can start with this

— 8" round cast basket
—  Poly cone with rubber surround
—  Frequency response=~35Hz-3.5kHz

— 91 dBSPL 1W/1m

—  DCS5.7, Fs 31Hz, Qts 0.24, Vas 66liter




Engineering Tools

Or we can start with this

1. 2 way system vented box
2. 10 liters or less
2. 5.25” woofer & 1” tweeter

4. 88 dBSPL 1W/1M

5. 50Hz - 20kHz




Engineering Tools

Magnetic Finite Elemental Analysis

Infolytica MagNet™

FEMM

Shaded Plot Field Line Graph
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Engineering Tools
Solid Modeling & Rapid Prototyping

SolidWorks & CadKey 2D and 3D drawing capabilities
Produce DXF, DWG, IGES, STL files (and many more)
Rapid prototyping SLA and 3D printing

[1489 —— \ — QY @1.250[31.8 mm]

@.215|5.5 mm](8)

{05.885[149.5 mm|BCD

Solid model data is used to create
STL files for rapid prototyping...
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Engineering Tools

Modal analysis of soft parts

dBSPL

SPL vs Freq

| ‘
“ g

Initial cone design

MISCO S07-069

7459

| |
54} | l | | | 1
%{I Hz 400 500 600 700 800 %0 1K K

Adding body ribs
pushes destructive
bending mode up
above 3kHz limit

Mode 5, LongaX|s rocklng breakup Mode 5
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Engineering Tools

Misco custom designs all voice coils in house to meet performance goals

Round Wire Voice Coils

Wire

. Vertical Stacking Factor
QCu

® ccal Re @ 25C

OA

O silver

Bobbin Thk. 0.003 v
Bobbin Glue Thk. 0.001 v

Wire From

® awe Conductor AWG |26

O specs Coductor Dia. |0

X

Voice Coil LD. 1.015 =

Layers 6 v

Wire Condition

@) ~ \
b ® min O nom O max

Insulator Dia. 0

Wire Diameters

Round Wire Voice Coil Design

Input Parameters

AWG Cond. Insul.
26.0 0.0157 0.0174

Design Group Engineering

{units are in ohms, inches and grams)

DC Resistance@25C
Conductor Length

YV C Section Width
Yoice Coil Outside Dia
VYoice Coil Avg. Dia
Wind Inside Diameter
Number of Turns
Turns on 1st Layer
Stacking Factor

Inner Wind Height
Outer Wind Height
Average Wind Height
Total Wire Mass
Adhesive Mass

Total Mass w/o Bobbin

3.20 ohms
619.7 in

0.0937 in
1.2085 in
1.1157 in
1.0230 in
176.8

32.0

0.678

0.584 in
0.493 in
0.539 in
6.55 g
049 g
7.04 g

Wire Condition

Conductor OD

Insulated Wire OD
Bobbin Glue Thick
Bobbin Thick
Packing Factor

DC Resistance@25C
No. of Layers

Yoice Coil ID

Round Wire

MINIMUM
0.0157

0.0174

0.0010

0.0030

0.952

3.20

1.0150

TYPE
CC Al

RHO
9.9960 E-7

M




Engineering Tools

Small Signal Simulations

A SpeaD Reverse Synthesis

File Enclosure Design Tools Help

DB|H & | |Fi|e:

Targets Sealed Parameters

7.4 Re
23.54 Fo [Hz)
0.5562 Ots

. 0.5811
0& | HE | §| 1 File: Capilano Audio S07-042-V1 AE g oo
- ' 621.6 Vas(L) equency Response
12.22 BL(T/M)
Xmax (mm)

SpeaD & RevSpeaD

Fie Edit Motor DataBase Design Tools Help

Yoice Coil Motor Parts Parameters

o - I8

20.18
79.31
576.6
93.71 SPL2383V

Frontplate (in) 7.45 Re

259 Fo Hz

2020 « D (in) ] " ; . Qts
AL.10 M| Former
A_Copper1 v

Enclosure

0.8786 Alpha
9.261 Pemax

Kmax mm
Mmd g Curve:
10 SpkrModel: S07-042V1 W/ET
Mms g
Data
Bg Adjust s PM/N Horz Range Left Vert Right Vert Polar Freq (Hz)

LA 10.0..20.0KHz Imp Phase

IBL=11‘438 T-M Oms=12.698 Qes= 0587 Qts=0.561 No=1.836% SPLo=94.7 dB
|Vas=84?.285m M? Cms=593.809u M/N Krm=3.534m Ohm Erm=0.838

|Mms=83.962 g Mmd=43.050 g Kxm=41.362mH Exm=0.630

Transfer
[~ Copy Info Text to Left Graph Notes I~ Copy Info Text to Right Graph Notes [~ Auto Copy

Ok Cancel
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Accurately design and analyze system
performance using test data from LMS

Calculates on and off-axis frequency
response

Impedance curves

Excursion levels

SPL vs Angle 4” vented system

283333288



Loudspeaker Enclosure Analy5|s Program

Loudspeaker Enclosure Analysis Program CrossoverShop

Software will also simulate changes in the
model’s domain shape and volume...

o SPL vs Freq
100 In (;ar rles;;orlls; |
% i S
‘ = /// \\
, 20 // \t,:\ i
/ N \\"*'-}”_\\
. ” = IR
ngh performance 12 ,.\/ \ 1/2 space infinite R
car audio subwoofer in paffle response N
1ft3 sealed enclosure )
\
‘=20 Hz 50 100 200 500 1K 2K 5K Lg-I&}OK
g e
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Crossover shop
BN 1A%

Loudspeaker Enclosure Analysis Program C rossoversSho P

Design and analyze active and
passive crossover circuits

Uses actual speaker frequency and
impedance response data from LMS

o SPL vs Freq
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2nd Order BW HP at 5kHz
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LMS analyzer
TEF analyzer

SoundCheck Analyzer

Engineering Tools

Testing equipment

#gSoundCheck 7.0 - C:\SoundCheck 7.0\Sequences'Loudspeakers\MISCO TEST AUDIT SEQ

File Edt Operste Setup Offine Window Help

[ THALES 36mm

=] |

0:02.3

pause: I | Lot:[THALES
EI=IE]| ot v

=lolx|

sin: 5

Tested: 4

=10l

Display Export Window Help
951

=907
o

&
285

=75+

5 ———
i e R A
.

Frequency [Hz]

SPL vs Freq

Display Export Window Help

Display Export Window Help

5.0

0.5 d8 Tolerance curves
1.7 Ohms. Tolerance curves
3.4 % Tolerance curves
46 % Tolerance curves

Absolute Limits
Absolute Limits
Absolute Limits

Absolute Limits

4

dBSPL Oohm
100 100
@ == AN
ot o o~ \,\\

30 / t \[‘\ 30

70 V’\

60 60

50

Display Export Window Help
e d Frequency-response margin [L]
o Impedance [R]
Rub & Buzz margin [L]
20 20
THD Normalized margin [L]
10 — -
N | |
20 Hz 50 100 200 500 1K 2K 5K 10K 20K

_ | — 14 Lcaw.7a PROD. SAMPLE REV. A
H

Reve=5.800 Ohm Fo=29.032 He 966m M2 Md=24.000
8 | EL=2.458 TM Gms=2.586 @es=0290 Gts=0261 No=0935% SPLo=91.7dE
2 | vas=114.546m M Crms=1523m MN Krm=5.154m Ohm_Erm=0.753

Mms=19.6519 Mmd=17.643 9 Kxm=76.241m H_Exm=0.43!
y ”7 4.6.0.371 Person: Project: N
[— % May 2912007 Company: File: LCBW-7A. L IvN Ev /\a ]{»\X
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Engineering Tools

Testing Equipment
We can provide:

— Frequency response, distortion, impedance and small signal
measurements

- LX) (MISCO 58071 - Snefl - LS1 1arge SONAIIN [=]

— Klippel Analysis of motor e e
and suspension linearity o AN
n o N
o 3 Vi =
~ 3D polar response & T
— EASE data R | bl L L) BT

71 - Snell -LSE
Bl Symmetry Xb () Cms Symmetry Xc (X)
— : i thresholds car
— = XE @B min=82% 3.2 o Displacemert
= o ACOCmn=75% 3.0 mn Displacement:
v KL@Zmax=10% >4.2 m Displacement
C; 27 i Displacement
n
X3 2 N/A~2  Fhoc modulatic
3 s f1 Nj(A~2m)  fhax moduiatic
=, H 5.7200 NjA constant part
8 S 2 Bl 0099630 NjAmm 15t order coel
13 0.041449  NfATM2  2nd order coe
g w4 [ 0.006192  NAmm~3  3d order coe
£ £ BH 0.0010711  NjAmm™4 4thorder coe
2o o 13 000021746 NjAmmS  Seh order coe
N N N o S oy Bl 2.9310e-005 NjAmm~6  6th order coe
Kl —1 BI7 7.1180e-007  NjAmm~7 7th order coe.
* s [ 253230007 NjAmm™8  €h order coe
e 32 L |
z ¥ L0 =Le (¥=0) 0.52491 mH constant part
Y9 u -0.0%3031 mHjmm 15t order cosl
3 2 -0.0038150 mHjmm~2  2nd crder coe
a4 13 000088003 mHjmm~3  3rd order coe
L4 000017306 mH{mm™4 4th order coe
- - s -5.0754e-005 mH/mm~S St order coe
16 -1.12506-005  mH/mm~6  6th order coe
- O T T T < 2 1,4560-006  mHjimm"?  7th order oo
18 306642007  mHfmm 8

exh order coe »
90 0s 1@ 15 2 25 30 35 40 45 4 a5 b s 0 26 30 35 0 45 s ss e
peak ey xpe prm) 4 I P




Engineering Tools
Other services we supply

— We have capability to provide full FEA analysis on
motor and suspension components maximizing
linearity

— Access to anechoic and reverb chambers




Engineering Tools

Quality Control

— Utilize SoundCheck
for end of line testing

796 125

o 100% tEStIng or AN 93.57981651
batch audits

107 6788991

1.405779817
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pey

-~ Batch reports and
statistics available
on request PKUSL| 4335933242

3.270559087

0262933283 4579332778 0.052676851

1.624770973 1.229004017

2043885754 0985757592

Batch measured on 11-4-2009 by C.V.
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