SPL and Pre-Ringing Comparison Within 0-60deg polar radiation

By Bohdan Raczynski

This paper attempts to quantify fkis performance of &SP equalized
loudspeakers The loudspeakers system used for the measurements are a very simple 2

waydes i gn,

with a

10/ 50W met al

dome

t weeter

baffle. Frequency response of the system was aimed at28000Hz, but with a DSP
eqgualization was extended to 45B@000Hz.

Figure 1. W220P woofer and D25A@&veeter used in this project
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Tweeterds dat a

NOMINAL IMPEDANCE 6 O
NOMINAL POWER (IEC 268-5) 100 W
FREQUENCY RANGE 1,5-35 kHz
SENSITIMITY (1W, 1m) B3 dB
EFFECTIVE DIAPHRAGM AREA 7.1 em?
VOICE COIlL RESISTANCE 4,6 Q
OPERATING POWER 5 W
VOICE COIL DIAMETER 25 mm
VOICE COIL HEIGHT 1,6 mm
AR CAP HEIGHT 2 mm
FREE AIR RESOMANCE 850 Hz
MOVYING MASS (incl. air) 0,3 g
FORCE FACTOR, B x | 3,3 Txm
MAGNET WEICHT (8,5 oz) 240 g
! S——

Vifa DG25AG metal dome tweeter treatment

The DG25AG tweeter is equipped with a phase plug, designed to flatten the high
end of the frequery response. This approach works reasonably well, but there has been
some criticism of Atizzy soundo attributed t
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Flgure 2. Vifa tweeter Wlth the phase plug (Ieft) and without phase plug (right).
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Also, the offaxis SPL curves robff more smoothly without the phase plug. It
has been decided to remove the phase plug from the front of the metal dome. All
subsequent measurements have been conducted on the tweeter with set of figures as
presented v the right.

Measurement equipment

1. All measurements were conducted using SoundEasy V18, with MLS system
running at 96kHz sampling frequency.

2. DSP processor was Ultimate Equalizer V5 (UE5S), also running at 96kHz.

3. Test power amplifier LM3876, a simple 6Watt integrated design from
National Semiconductor, originally had 3dB cut off at 16Hz. Amplifier was
modified to lower the 3dB down to 2Hz.

4. Microphone preamplifieri A commercial design based on lowise, LM833
chip. Modifications done to equalize mocp h o n e-énd rolllofb. w

5. Microphonei CLIO Mic01. 8.2V DC bias provided by the paeplifier.
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6. Listening room has the following dimensions: Length = 6.5meters, width =
4.5meters and Hig = 2.6meters.

R SR : .
Figure 4. Closaip of the small 2vay loudspeaker.
Notice 0,15,30,45 and 60degrees diretiointer sticks.
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Polar Measurement Results 200H80000Hz

All curves presented below compaesidual SPL irregularities of a system
with 2kHz/24dB LR crossover with Linedthase and HBT equalization, against simple
2kHz/24dB, LR crossoveHBT upper limit set on UE5 was 30kHz.
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Figure 5. Mike distance 50cm, HBT+LinPh vs. crossover orily0deg
Red = Linear_Phase + HBT EQ = 948BdB = 5dB
Green = Minimum_Phase, No EQ = 9888dB = 18dB
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Figure 6. Mike distance 50cm, HBT+LinPh vs. crossover orilyl5deg
Red = Linear_Phase + HBT EQ = 968BdB = 10dB
Green = Minimum_Phase, No EQ = 96dBdB = 18dB
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B MLS Frequency Domain
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Figure 7. Mike distace =50cm, HBT+LinPh vs. crossover orily30deg

Red = Linear_Phase + HBT EQ = 95dBdB = 21dB
Green = Minimum_Phase No EQ = 928BdB = 24dB
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Figure 8. Mike distance 50cm, HBT+LinPh vs. crossover orily45deg

Red = Linear_PhaseHBT EQ = 93dB62dB = 31dB
Green = Minimum_Phase No EQ = 928BdB = 37dB
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B MLS Frequency Domain
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Figure 9. Mike distance 50cm, HBT+LinPh vs. crossover orily60deg

Red = Linear_Phase + HBT EQ = 926BdB = 24dB
Green = MinimumPhase, No EQ = 90d&dB = 28dB

Two-way WTW configuration loudspeaker for Center Channel in HT

The next loudspeaker is a typicalay system in WTW configuration. | use this

loudspeaker as center channel for the HT system. Measurement setup i®slwown

Conceptually, the front loudspeaker is aw&y, vented system with two
1.

80/ 90Wr ms woofers
Vifa tweeter), and making it quite a robust, medisized loudspeaker.

and

1250/ 100Wr ms
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B MLS Frequency Domain
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Figure 11. Raw RS28E tweeer measurements (horizontal) O, 15, 30, 45, 60 deg.
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B MLS Frequency Domain
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Figure 12. Mike distance tf)Ocm, HBT+LinPh vs. crosser onlyi Odeg

Red = Linear_Phase + HBT EQ = 964BdB = 4dB
Green = Minimum_Phase, No EQ = 9888dB = 18dB
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Figure 13. Mike distance ¥00cm, HBT+LinPh vs. crossover orilyl5deg

Red = Linear_Phase + HBT EQ = 968BdB = 8dB
Green = Minimum_Phase, No EQ = 94dBdB = 22dB
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B MLS Frequency Domain
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Figure 14. Mike distance ¥00cm, HBT+LinPh vs. crossover orily\30deg

Red = Linear_Phase + HBT EQ = 96dBdB = 21dB
Green = Minimum_Phase, No EQ = 978BdB = 34dB
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Figure 15. Mike distance £#00cm, HBT+LinPh vs. crossover orilyi5deg

Red = Linear_Phase + HBT EQ = 95d@BdB = 21dB
Green = Minimum_Phase, No EQ = 968BdB = 31dB



B MLS Frequency Domain
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Figure 16. Mike distnce =100cm, HBT+LinPh vs. crossover orily60deg
Red = Linear_Phase + HBT EQ = 946BdB = 27dB
Green = Minimum_Phase, No EQ = 958BdB = 28dB

Horizontal Orientation
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Figure 17. Mike distance #00cm, HBT+LinPh vs. crossover orily0deg

Red = Linear_Phase + HBT EQ = 964BdB = 3dB
Green = Minimum_Phase, No EQ = 98dRdB = 26dB
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B MLS Frequency Domain
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Figure 18. Mike distance £00cm, HBT+LinPh vs. crossover orilyl5deg

Red = Linear_Phase + HBT EQ = 968BdB = 11dB
Green = Minimum_Phase, No EQ = 97dBdB = 23dB

B MLS Frequency Domain
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Figure 19. Mike distance ¥00cm, HBT+LinPh vs. crossover orily30deg

Red = Linear_Phase + HBT EQ = 94@BdB = 27dB
Green = Minimum_Phase, No EQ = 9588dB = 36dB
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Figure 20. Mike distance ¥00cm, HBT+LinPh vs. crossover orilyt5deg

Red = Linear_Phase + HBT EQ = 96dBdB = 24dB
Green= Minimum_Phase, No EQ = 92¢&5dB = 27dB

B MLS Frequency Domain
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Figure 21. Mike distance £OOcm, HBT+LinPh vs. crossover o_r'l'IySOdeg

Red = Linear_Phase + HBT EQ = 926BdB = 24dB
Green = Minimum_Phase, No EQ = 928BdB = 29dB
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EQ Degradation Due to Distance

Figure 22. Mike distance 51cm, HBT+LinPh vs. crossover orily0deg

Red = Linear_Phase + HBT EQ = 988BdB = 2dB
Green = Minimum_Phase, No EQ = 10188dB = 17dB

Figure B. Mike distance $1,100,210cm, HBT+LinPh Odeg

There is minimal degradation in SPL flatness due to distance. HBT was calculated for
100cm distance. This is why the green SPL curve is the flattest.
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