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harman consumer group

Engineering Design Date Rev # Document Number
Specification 8/12/2011 A 9990013

High Performance 15 inch woofer with low power compression

Mode! Number:  [2216Nd ]

Part Number:  |320-0045-001 |

Division:  [UBL (Harman Japan) ]
Where Used:  [JBL S4700 System

Approved Supplier(s) |JBL Pro Manufacturing - HAdM (Mexico) |

Design Engineer:  |[Jmoro ]
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High Performance 15 inch woofer with low power compression
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Model # | 2216Nd |  Part#| 3200045001 |
-

Page 2




Engineering Design Date
Specification 8/12/2011

Rev #

Document Number

A

9990013

High Performance 15 inch woofer with low power compression

Document Revision History

Approval
Rev # Date Description of Change ECO# TiE TE.
B 51512011 na J
X2 5/5/2011 Update spec r/a J
X3 6/17/2011 Updated various items nia J
X4 712812011 Updated ETS Power test spec and notes n/a J
A 8/12/2011 Release to production 5557 n/a JM
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Engineering Design Date Rev # Document Number

Specification 8/12/2011 A 9990013

High Performance 15 inch woofer with low power compression

Transducer Mechanical Ch. isti
Model # [ 2216Nd ] Part#] 320-0045-001 |
Assembly
Mounting Diameter Mounting Depth [ 766 Inches ]
Flange Diameter Flange Depth:[ 0.500 inches ]
Mounting Detail Overall Depth:[ 8,325 inches ]
Other: Rubber front gasket sits outside frame flange, increasing Diameter to 15.578 inches
Frame
Type Material 360 Aluminum Alloy
Calor. Finish: [ sight texture Powder Coat Paint
Other:[ |
Diaphragm
i e T T Tl
Color Finish:[__Ribbed cone surface - smooth back_|
Other [ |
Surround
Type Material:[” Mogami special Nylon/catton blend
Color: Finish: Airflex 400 edge treat damping
Other [ ]
Spider
Type Material: Conex fiber (Aramia flber) |
Weave Color[ Natural (Yeliow) |

Other: Defiection = 0.28 inches £ 50 grams

Front Gasket

Material Color:| Black |
Rear Gasket
Material nfa Color| n/a |
Voice Coil
1D Max. 0.0 3.120 Inches 1
Wire Type Wire Size | 0.048 x 0.011889 inch :haml_l
Wire Turns Wire D.C.R.:[_5.00 Ohms (series connectedtotal)_|
Winding Width Winding layers [ 1 layer |
Former Wirapper:[_High-Temp 0. 13mm NEC - 2 ayers
Other:[ Colls intemally connected in Series, Perforations 10x @ 0.25 Inch Dia. |
Magnet
Material Meodymium 33MGOe - SH grade Thickness:[ 0.350 inch |
oD 1.0 [ ]

Other: Finish: Zinc Electroplate with Electrolytically applied Epoxy paint

Page 4




Engineering Design Date Rev
Specification 8/12/2011 A

Document Number

9990013

High Performance 15 inch woofer with low power compression

Transducer Mechanical Characteristics (Motor)

Mode! # [ 2218Nd | Part#] 320-0045-001 |
Pole Plate(s)
Material Thickness [ TS0 ]
oD 10:[ D10 nch or ey ]
Other | Finish:_Clear Zinc palting |
Pole-Mag-Pole Asy. (Burger]
QD n/a Copper Cap[ nia |
Vent:[ nia |
Other: [ |
Gap Sleeve
Material Thickness [ 1,300 inch (Height) ]
oD 10| e ]
Other[ Slight taper at ends but nat "saturated tps". |
Bucking Magnet
Material nia Thickness [ n/a |
ab o Lo e ]
Other [ |
Shielding Can
et Thickoess| i
Other [ |
Misc
Termia iz Type potary 3 !
SFG Configuration: [ Differential Drive configuration with dual opposing magnetic gaps |
Flux Stabilizing Ring: [ nia |

Tinsel Lead Type Silicon Pigtail assembiy (located under dome
Tinsel Lead Attach Crimped at Terminal and crimpedisciderad at voice col
Other: Special veice coil wire is used with low TCR value to reduce increase of DCR as coll temp rises.

Notes:
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Engineeﬁng Design Date Rev # Document Number

>

Specification 8/12/2011

9990013

High Performance 15 inch woofer with low power compression

Mode! # [ 2216Nd | Part#[ 320-0045-001

Transducer Electro-Mechanical Parameters

Fundamental Resonant Frequency (Hz) Fs +H- 10%

Transducer Direct Gurrent Resistance (Chms) pcR [ 5 | + [ ]
Total Driver Q at Fs, Considering all driver Resistance Qts 0.44 +- ITI
Moving Mass (g) Mms 135 +- ITI
Motor Strength (T*m) B [ms ] +-
Voltage Sensitivity(2 83V@1 meter) sPL [sst ] +-

Radiation Area sd  [sorszewz]

Method

Software: [ MLSSA ]

Mass Loading:[ 200 grams |

Misc, [ |

Magnetic Flux Information (For Engineering Reference Only)

Total flux lines intercepted by coil windings [Maxwell Turns]:[ 261,500 (each coil) |
Conversion to flux density [Tes\a]'| 0.587 (each cail) |
Flux lines throughout gap thickness [Masxwell Turns][ 173,000 {each gap) ]
Conversion to flux density [Tesla]:[ 0.834 {each gap) |

Notes

Parameters provided are nominal values which are closest tothe Engineering Referance Standard

Voltage Sensitivity takes precedence over possible T/S combinations that would produce SPL

* SPL of 2548 measured al Min Impedance (200 - 300 Hz)
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Engineer‘mg Design Date Rev i Document Number
Specification 8/12/2011 A 9990013

High Performance 15 inch woofer with low power compression

Tr Test Specificati
production testing quantilies per HCG QA AQL
Mode! # [ 2216Nd | Part#| 320-0045-001 |
Polarity Test

Polarity; [ _E|LAstandard (+ voitage af Pes teminal = Cane Out) |

Dynamic Test

Sine Sweep Vollage 17 vims
Freguency Range: 20 Hz - 500 Hz
Sweep Duration: & seconds.
Power Test

Signal | _Pink Noise. 40-400 Hz, 38 Vims. BdB Crest Factor®

Duration 8 + 92 hourstQualification), 2 hrs (Production Audit)

Impedance
DC Resistarce. 5 Ohms
Min. impedance @ Frequency [ 5.8 Ohms at 240 Hz ]
Frequency Response
Freq. Response Window Averaging Slope
60 - 403 Hz ++ 1.0dB 18 Oclave. 36 dB / Octave
403- 805 Hz +- 1.0dB 153 Oclave 36 dB / Oclave
905 - 2K Hz +/- 2.0dB 173 Octave. 36 dB / Octave
113 Octave. 36 dB / Octave
1/3 Octave 36 dB / Octave
1/3 Octave. 36 dB / Octave
113 Octave 36 dB / Octave
113 Oclave 36 dB / Octave
113 Octave. 36 dB / Octave
173 Octave 36 dB / Octave
Notes:

Units will pass 48 Vrms et 50Hrs and even higher voltages for much shorter duration

2nd Hamonic Distortion level to be sbout +/- 5B from 2nd Harmonic of authorized Line / QA Production Stands
This is to monitor LOW veice cois in the Magnetic gap
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Frequency Response 8/12/2011 A 9990013

Hfgh Performance 15 inch woofer with low power compression

Mode| #| 2216Md | Part#] 3200045001
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Model # |
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=) 04 11 04 ol mehanica compiance o diver suspension & theret poston
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Symbo | Vaee it | Comment

Mode Thermal Mode 6(7)

Record 454/484

Laser sigrial relisble

t 00:31:46 huis - measurement time

Bt 40 % £Ir curent meastrement

Ex(t) 34 % emorlaser measieement

Eult) 132 % enoramglfier check

Deka Tv (Deka Tim) 15.2(100.0) K increase of voice coil bemperature (i)

Blrin (Blim) 54.6(25.0) % minimal force factor ratio (imit)

Cmin {Clm) 59.0(20.0) % minimal compliance ratio (lmit)

P (Plm) HS9E000) W real elechrical input power (imit)

Lrin 8.3 % minimalinductance ratin

P 46,68 W nominal electrical input power

PR .85 W Power heating voice col

P con Bl W deducked power due bo convection codling

Glarge (Gmax)  16.5(26.0) &  ganof the exdtation ampitude nreased in the large signal domain (maximum)
Hech, system ghs,  import used toidenty mechanical system in absokite quantities
T 0l mm  dccomponent of woice col excursion measured in the last update inferval
fpeak 89 mm  positive peak value of voice coll excursion measured in the last undate interval
Shottom -1.5 mm negative peak vahue (bottom) of voice col excursion measured in the last update interval
ipt £.3 men upper imit of displacement range (99% prcbabillty)

ip- 4.4 mm lower i of displacement range (99% probabilty)

fprot 85 mm maximal voice cof excursion alowed by protection system

v ms 041 mis  voice coi velooty

Tms 2206 A ms value of the electricalinput cumrent

Lirms 16,489 Y ims value of the electrical vokage at the transducer terminals
Ipeak 7583 A peak value of the electrical input currert

Upeak 53,97 ¥ peak value of the electrical voltage at the transducer termingls

pC 050 8  thermal power compression factor

Ob 2.3 % distortion Factors representing contribution of nanlinear force Factor
ol 12 % distortion Factor representing contribution of nonfinear inductance
D¢ 116 % distortion Factor representing contribution of norlinear compliance
Rtciy) 173 KW

R thtotdl 0.5 KW DekaTv/PRe




