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How Much Power Do | Need?

« When SPL goal at a given listening distance
known, also need:

— Sensitivity rating of loudspeaker (typically spec
as 1m on-axis with input of 1 electrical watt)

— Acoustic level change/attenuation between
loudspeaker and farthest listening position

 Example: 90 dB program level at listening distance
of 32 m outdoors

— Loudspeaker sensitivity measured as 110 dB

— Acoustic level change = 20 log (32) L130 dB

— Add 10 dB for peak (program level) headroom

— SPL required at source is 90 + 30 + 10 = 130 dB
— Need 20 dB above 1 watt, or 10 (20/10) = 100 W
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[Back to Design Tools] Equations used to calculate the data:

dBW = Lreq - Lsens +20 * Log (D2/Dref) + HR

Listenel
Distance from | Desired Level at
source Listener distance W = 10 to the power of (dBWY / 10)
|32 M |jo0 dBSPL
Loudspeaker Where: _
Sensitivity Lreq = required SPL at listener
Rating Amplifier Lsens = loudspeaker sensitivity (1% M)
{(TW/TM) Headroom 02 = loudspeaker-to-listener distance

|11E| 4B |1E| dB Oref = reference distance
HFE = desired amplifier headraom

Required dBEWY = ratio of power referenced to 1 watt
Amplifier Power

W= power reguired
Reset | |1|:|2 watts P |

This calculator provides the required electrical power (power autput from the amplifier) to produce a desired Sound
Fressure Level (SPL) at a given distance, along with an amount of headroom ta keep the amplifier(s) aut of clip.

Calculate

Example: ¥ou are designing a system where the farthest listening position from the loudspeaker is 100 meters, and
the desired Sound Pressure Level is 85 dB SPL The loudspeaker chosen for the job has a sensitivity rating of 95 dB.
With the minimum recommended amplifier headroom of 3 dB, then you need to choose an amplifier that can supply at
least 1,995 watts to the loudspeaker.




How Does Loudspeaker Cable
Affect Performance?

Damping is a measure of a power amplifier's ability
to control the back EMF motion of the loudspeaker
cone after the signal disappears

The damping factor of a system is the ratio of the
loudspeaker's nominal impedance to the total
Impedance driving it

Example: Amplifier with damping factor of 300
(bigger is better) driving an 8Q load means that the
output impedance is 0.027Q (lower Is better)

Impedance of speaker cable used can significantly
reduce the damping factor (larger gauge wire has
lower impedance)



3 Line Loss Calculator - Microsoft Internet Explorer
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Line Loss

[Back to Design Tools]

Power Driven | Length of
on Line Line
100 200
watts ft.

Voltage level

I 15
volts I#‘lB A 'I

Line Loss:
Reset |

-33
|

This calculator provides line loss with 2-conductor cable
on & constant valtage line.

Wire Gauge

Equation used to calculate the data:

Ploss =10 " Log [1- {2 * BEL) /{2 * EL + (\line squared / Prated))]

Fress

INTELLIGENT POWEHR. UNLEASHED.

Corporate Eutra Secure Area

=l

|:Ej Daone

T |'-:'-.-'d;:||:|elsday,l Cickober 03, 2007 |



Audio Power Amplifier Classes

Audio power amplifiers were originally classified
according to the relationship between the output
voltage swing and the input voltage swing

Classification was based on the amount of time the
output devices operate during one complete cycle of
a signal swing

Classes were also defined in terms of output bias
current (the amount of current flowing in the output
devices with no applied signal)

For discussion purposes (with the exception of class
A), assume a simple output stage consisting of two
complementary devices (one positive polarity and
one negative polarity) using any type of transistor



Basic Power Amplifier Output Stage
(Voltage-Follower MOSFET Configuration)

+V
N channel
—
[l
Vin —— —— Vout
_ll-
i_.
P channel acts as a current
amplifier with high input
-V Impedance and very low

output impedance



Power Amplifier Classes — “A”

e Class “A”

— key ingredient of class A operation is that
output device Is always on

— single-ended design with only one type
polarity output device

— the most inefficient of all power amplifier
designs, averaging only around 20% (large,
heavy, and run very hot)

— are inherently the most linear, with the least
amount of distortion

— Impractical for professional audio applications
due to inefficiency



Example: Hawk A18 (2x10W)




Power Amplifier Classes — “B”

e Class “B”

— opposite of class A: both output devices are
never allowed to be on at the same time

— each output device Is on for exactly one half of
a complete sinusoidal signal cycle

— class B designs show high efficiency but poor
linearity around the crossover region (due to
the time It takes to turn one device off and the
other device on, which translates into extreme
crossover distortion )

— class B designs restricted to low power
applications, e.g., battery operated equipment,
such as communications audio



Class A vs. Class B

class A Amplifier




Power Amplifier Classes — “AB”
e Class “AB”

— Intermediate case: both devices are allowed to
be on at the same time, but just barely

— output bias Is set so that current flows In a
specific output device appreciably more than a
half cycle but less than the entire cycle (enough
to keep each device operating so they respond
Instantly to input voltage demands)

—the inherent non-linearity of class B designs is
eliminated, without the gross inefficiencies of
the class A design

— combination of good efficiency (around 50%)
with excellent linearity that makes class AB the
most popular consumer audio amplifier design
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Products

Applications Support

Macro-Tech Series

The Crown Macro-Tech Series. Mo compromises, no gimmicks. Just brilliant engineering hacked hy
superior manufacturing, suppor, and an unsurpassed commitment to quality. Like all Crown amps, the
defining characteristic of the Macro-Tech Series is sonic accuracy. Atight, rock-solid low end, with
smooth, detailed highs and a well-defined midrange. In short, the most accurate reproduction of an
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Amps Documert Library

audio signal you've ever heard. And hecause we put the guality of sound above all else, a Crown is the
most coveted amplifier in the husiness.

Ultra-Low Distortion: Crown's patented Grounded Bridge™ circuitry generates incredible

voltage swings with ultra-low distortion and superior reliability.

ODEP(R} Protection: Patented Qutput Device Emulation Protection {ODEP) protects the amplifier
and keeps the show going under adverse conditions that cause lesser amplifiers to fail. Front

Crowen System Design Tools

i avascript Caleulators)

panel indicatars show each channel's ODEP status. Several PIPTM modules also provide

powerful QDEP-driven features.

Distortion Indicator: Advanced InputOutput Comparator {OC(R)) alerts you if the amplifier

causes any distortion of 0.05% or more

PIP compatibility: Accommodates Programmable Input Processor (PIP) accessories that are
used to customize the amplifier for specific applications. MA 02-Series amps are PIP2

compatible.

Selectable Moeno Modes: Bridge-Mono mode pravides double outputvoltage and Parallel-Mono
mode provides douhle output current from a single channel.
Selectable Sensitivities: Choose fram three input sensitivities: 0.775 volts or 1.4 valts for full

rated powerinto 8 ohme, or a valtage gain of 26 dB.

Detented Level Controls: Detented level contrals make it easy to set and reset precise levels
VZ Power Supply Technology: The Macro-Tech 3600%Z and 50027 use patented power-supply
technology which provides enormous power density and an optimurn power match with a wide

range of loads

Current Indicator: (Macro-Tech 5002VZ only) Cutling edge current lowicurrent limit
(LOADVILINITY indicators tell you if current is flowing to the loads, and ifthe loads demand more

currentthan the amplifier can deliver.

On-Board Cempressers: (Macro-Tech 5002VZ only) Each channel has a custom compressar
that reduces peak signal levels during input overload and output clipping. The compressars can
he setfar fast or slow operation, or turned off for autput clipping.
Loudspeaker Offset mtegration (LOI): (Macro-Tech 5002VZ only) Each channel has a high-
performance loudspeaker protection circuit that compensates for DC offsetto protect woofers,

and filters ultrasonic frequencies to protect tweeters.

Secure Area

Froducts Applications Support

Macro-Tech Series

MA-5002VZ Specifications

The following applies to 120-WAC, B0-Hz units in Stareo
mode with 3-ohm loads and an input sensitivity of 26-dB8
gain unless oth pecified. Sp tions for units

supplied outside the U.5.A. may vary slighthy at different
AC voltages and frequencies.

*1kHz **20 H2-20kHz

MA'&UUZUZ Pawer Power

2-ohm Dual (percn) 2,500W 2,155W
4-ohm Dual (perch) 2,000W 1,775W
8-ohm Dual (per ch.) 1,300W 1,090W
4-ghm Bridge-Mono  5,000W

8-ohm Bridge-Mono  4,000W  3,670W

Power

Load Impedance: Safe with all types of
loads. Rated for 2 to 8 chms in Stereo, 4 to
16 ohms in Bridge-Mono and 1 to 4 ohms in
Parallel-rmono mode.

Voltage Gain to 1-kHz. 8-ohm rated
output;

e 132:1 6% or 42 dB 1 dB gain at 0.775-
vilt sensitivity

e 71:112% or 37 dB 1 dB gain at 1.4-valt
sensitivity

e 201 3% or 26 dB 0.25 dB gain at the
26-dB gain setting.

Required AC Mains: 50 or 60 Hz; 100-, 120-,
200-, 208-, 230-, 240-AC (10%).

AC Line Current,
Current, valtage and frequency requirements
are provided on the units back panel.

At Idle: All units draw 90 watts or less.

AC Line Connector: 10 A¥YG cordset with
MEMA TT30P plug is provided on 120 WAC,

B H = Bletb Sonarin s nite

Fress

Signal/10C: A green front-panel LED for each
channel that flashes to show amplifier output.
If a channels output waveforrn differs from its
input by 0.05% or rmore, the indicator flashes
brightly to show distortion.

INTELLIGENT FPOWER. UNLEASHED.
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(Opens a new window)

A-2402 Specs
IiA-3600YE Specs
MA-5002VE Specs

A 2402 Datashest
IiA-3E00VEGN02YE Diatasheet
IA- 2407 Manual

hA-3E00VE Manual
MA-S002F Manual

ODEP: An arnber front panel LED for each

channel that shows thermal-dynamic energy
reserve. Mormally, each ODEP indicator is lit
to show available reserve energy. In the rare
event that a channel has no reserve, itz
indicator will dim in proportion to ODEP

limiting

ILoad/ILimit: A two-color (greendred) LED for
each channel that shows load current and

PowerCurrent Draw and
Thetrmal Dissipation Info

MA-3402 A & E Spec Sheet
MASROOVE A & E. Spec Sheet
MA-SO0ZVE A & E Bpec Eheet

Applications Info
More Technical Info

Amps Document Libran

limit current. They glow green to indicate load

current flowing out the amplifier, and they turn
red when maximum current is being delivered

to the load

Input/Output

Crown Svstern Design Toaols

{Javaseript Caleulators)

Input Connectors: Balanced three-pin XLR
and balanced -inch(5.35-rmm) TRS connectors
are provided on the factory-installed PIP2-

FH0

Input Impedance: Greater than 10 kohms,
balanced. Greater than & kohms, unbalanced.

Input Sensitivity: Settings include 0.775 volts
or 1.4 valts for standard 1 kHz power, or a 26

dB voltage gain

Output Connectors: A rultifunction, high-
current output block is provided. Crown output
blocks include three pairs of connectors for
gach channel (a total of 12 connectors). This
allows multiple loudspeakers to be easily
connected to each channel. High current
screw terminals and banana jacks are
provided which accept spade lugs, banana

plugs or bare wire

Output Impedance: Less than 10 millichms
in series with less than 2.5 microhenries



Power Amplifier Classes — “G”
e Class “G”

— operation involves changing the power supply voltage from a
lower level to a higher level when larger output swings are
required

— common for pro audio designs

— several ways to do this:

» simplest involves a single class AB output stage that is
connected to two power supply rails by a diode or transistor
— for most musical program material, the output stage is
connected to the lower supply voltage
— automatically switches to the higher rails for large signal
peaks (thus the nickname rail-switcher)
e Another approach uses two class AB output stages, each
connected to a different power supply voltage
— thehmagnitude of the input signal determines the signal
pat

— use of two power supplies improves efficiency enough to
allow significantly more power for a given size/weight
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Example: Class G

+ HEAGE « BATE B30

MAXIM B s | s | | 2

Maxim > Products = Audio Amplifiers and Comparators

MAX9730

2.4, Single-Supply Class G Power Amplifier

Highest Output Power Speaker Amplifier From a Battery

2.7VT0 5.5V
A

—t

The MAX9730 features a mono Class G power amplifier with an integrated inverting charge-pump power supply,

J QuickWiew | ‘ Technical Documents || Qrdering Info | ‘ More Information | | User Comments {0} Hm

The charge pump can supply up to 500mA of peak output current over a 2,7VDC to 5.5WDC supply valtage range, FuLL DAITA :HEET (PDF'_IZMkB) vee CPYoD
quaranteeing up to 2.4W output power into an &2 load. The 2.4 output power allaws for transient audio content to ED""’“ oa E-Mai

remain unclipped as the battery rail collapses over time,
FB+ MNMAXI

The MAX9730 maximizes battery life by offering high-performance efficiency. Maxim's proprietary output stage provides efficiency levels greater than

Class AB devices without the EMI penalties commanly associated with Class D amplifiers. High efficiency allows the MAX9730 to be packaged in a WLP MAX9730
package without derating the output power handling capability, R
FB+
The device utilizes fully differential inputs and outputs, comprehensive click-and-pop suppression, shutdown control, and soft-start circuitry, The MAX9730 Ci Ring
is fully specified over the -40°C to +85°C extended temperature range and is available in ultra-small, lead-free, 20-bump WLP (2mm x 2.5mm}) and 28- | IN+ CLASS G OUT+
pin TQFN {4mm x 4mm) packages. | /\/\/\/ - +
OUTPUT
_| | AN o IN- . STAGE ouT-
|
& 2.7% to 5.5 Operation + Cellular Phones C|N H‘N' R
» Integrated Charge-Pump Power Supply » Handheld Gaming Consoles FB-
» 63% Efficiency WCC =5, Pyt = 1) » MP3 Flayers CHARGE
* 241 Output Power into B2 at Vg, = 5V o Motebaok Camputers PUMP
. ersonal Media Players FB-
» Upto 24W Instantaneous Output Fower into 8Q * Smartphones

Clickless/Popless Operation
small Thermally Efficient Packages GND CPGND
O Zmm ok 2.5mm Z0-Burnp WLP

o 4mm x 4mm 28-Pin TQFN

Key Specifications: Speaker Amplifiers
eneaker | Sneak Pour | Pour Speaker Speaker Speal
' ' Speaker | ipto | into | Output | Amp. Speaker Amp.  Amp.
Amp. | Amp. e
part | o O™ Amp sng sna Vokage  Har SURA- pcpp amp, | Fixed | Fired "“r:fhe' ROHS | lorice™
HNumber te EE oo ftyph| % | 0% | Swing P (;B] {db) External  Gain | Gain |- Available (53 [
‘T\;';’ [T::] (MA) | THD#I THDsN1| (Vp-p)  THD+H Gain | (min) | (max)
w | W %) W) ()
THIN 3080
MAXST3I0 Boosted/G| 27 5.5 g 24 28 20 0a7 a5 i Mo 4 4 1 Yes QFN/2E ;
@1k
WP
See All Speaker Amplifiers (29)
Notes:

Thiz pricing is BUDGETARY, for comparing sirmilar parts, Prices are in U.5, dallars and subject to change, Quantity pricing may vary
substantially and international prices may differ due to local duties, taxes, fees, and exchange rates, For valume-specific prices and delivery,
please see the price and availability page or contact an authorized distributor,

Didn't Find What You Need?

® Next Day Product Selection Assistance from Applications Enginesrs
+ Parametric Search
* Applications Help



Power Amplifier Classes — “H”

e Class “H”

— takes the class G design one step further and
actually modulates the higher power supply
voltage by the input signal

— allows the power supply to track the audio input
and provide just enough voltage for optimum
operation of the output devices (thus the nickname
rail-tracker or tracking power amplifier)

— the efficiency of class H is comparable to class G
designs






Example: Class H

Dsc Pass Ionate Abo Ut Sound STEREQ MODE, Bath Channels Driven
orporate  Products  Resources  Support Pressroom Product Reg Dealer Locator -~ Shop Search @ahms (20 Fz-20 ktiz 0.03% THD) 20w 0w 4w W oow
4 ohms (20 Hz-20 kHz 0.05% THLD) 325w S00 W F00WY 900y 1100w
2 ohims (1 kHz 1% THD) 600w 800y 1200%y 1500y 1700%y
BRIDGE MONO MODE
PLX SERIES AMPLIFIERS 16 ohms (20 Hz-20 kHz 0.1% THD) 400y GO0 Wy 850w 1100%y 14004y
FPLY1202 8 ohims (20 Hz-20 kHz 0.1% THD) TO0W 1100 W 1500 W 2000 W 2200W
FPLX1602 4 ohimsz (1 kHz 1% THD) 1200%y 1600 Wy 2400 3000y 3400
FPLX2402 Signal to Moise (20 Hz-20 kHz) =-106dB =-107 dB =108 dB =-107 dB =-107 dB
FPLX3002 Input Sensitivity @ & ohms 1.0%rms 1.2%rms 1.5Yrms 1.7 Wrms 18%rms
b
il Input Sensitivity @ 4 ohms 09%rms 1.1 ¥rms 1.3 rms 1.5 Yrms 1.7 Wrms
Aline of amplifiers that defines high impact Un o 3,400 watts in a 2 rack-unitchassisthats only 13 DOCUMENTS pteEGai 40x(320B)  40:(32B)  40x (320 40 (32 df) 40 (32 o)
deen and 21 Ihs, We included our exclusive PowerLight® Technalogy Used in our award-winning FLi Users Manual (FOF 1 24b) Output Cirouitry A8 48 2-SepClassH - 2-StepClassH 2-Btep Class H
PowerLight Series for chestpounding bass and crystal-clear highs. It also features hum-free noige PL¥ Specifications (PDF 245K) Pawer Requirements A 104 ad, 104 124,
floor and ultra-low distortion of 0.03% THD. To keep PLA running under the most demanding {1 Power Fink Moise @ 4 Uhm)
ronditions, we'e even added our Advanced Thermal Wanagement System, PLES offer the reliabilityof — HI.RES IMAGES
) o . ALL MODELS
a company that's been building professional amplifiers for mer 30 years, Front
RL Distartion (SMPTE-IM) Less than 0.01%
PLY Series amplifiers are no longer being manufactured, please see the PLXZ Series Series Distortion (TW'.WD
Amplifiers for equivalent raplacaments. 20 Hz-20 kHz; 10 dB below rated povwer Lezs than 0.01% THD
1.0 kHz and below: full rated power Less than 0.01% THD
RELATED PRODUCTS Freguency Response 20Hz-20 kHz, +- 0.2 B/ 8 Hz-50 kHz, +0, -3 dB
FEATURES PLA2 Series Amplifiers Damping Factor Greater than 500
1104, 1804 1802, 2502, 3102, 3602
* Exclusive PowerLioht power supply far superiar hass and lighter weight Input Impecance B ahms unkalanced, 12 k ohms balanced
N ' A Inpust Clippi 104 22dB
* Ulra-low distortion (0.03% THD &t & ofims) & studio-guality noise floor (107 dB) ACCESSORIES MR Ippng fms (+22 dE)
. . Cooling Yatiahle-speed fan, rear-to-front sir flow
' : : : : Analeg Signal Processing !
LED indicetors nclude bridge mono and paralel mputrotes Crogsover, UF-2¢ | LF-3* Cannectars, each channel Input: 3-pin XLR & 174" TRS balanced
* Compact 2RU, 21 1hs. and 13" deep chassis fits into any rack Equalizer: SE0-1* | SEQ-2* Output: Meutrik® Speakon® and touch-proaf binding posts
* Class H output reduces AC power draw and heat by 40% (2402, 3002, & 3402) Transformers: I ggbslm;'rf:::mﬁ? ;iif;ﬁ:{;::mggdugfaSDHic. and RF pratection
. fo [t f et T0-Volt Cutput :0T-300z | OTE00
Selectable clip limiters and subsanic fitters reduce distardion and protect speakers out -1 = e Loadl Pratection Onia muting, DC-faut pawer supply shutdown
* Wariahle-speed fan for low noize and solid 2 ohm performance Binensions 19" (4.3 om) rack mourting, 3.5" (5.9 cmy tall (2 rack spaces)
) : Limiters/Attenuators: u i i
* Buth 144" TRS & XLR inputs, Speakon® and shock-proof binding post outputs L 13.25"(33.7 om) deep (fram frant mowrting rais)
Gain 40x (32 dB
* J-vearwarranty plus optianal 3-year exension available ] ( )
*{Reguires BSC-3 or BEC-5 BusCard) Weight 21 bz (9.5 key) net, 27 Tos (12.3 ky) shipping




More Efficient Linear Designs
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Power Amplifier Classes
e Class “D”

— operation is switching, hence the term switching
power amplifier

— output devices are rapidly switched on and off at
least twice for each cycle

— the output devices are either completely on or
completely off so theoretically they do not
dissipate any power

— class D operation is theoretically 100% efficient,
but this requires zero on-impedance switches
with infinitely fast switching times

— practical designs do exist with true efficiencies
approaching 90%

— Class D Is at least as old as 1954 (U.S. Patent
2,821,639: solid-state full-bridge servo amplifier)




Basic Class D Principle
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Power Amplifier Classes — “D”

e Class*

D” — Complications

— need to operate at high switching speed (e.g.,

250

KHz) for full audio bandwidth (20 KHz)

reproduction with low distortion

— traditional design requires “dead time” between
positive and negative polarity phases (to avoid
destruction of output switching devices) —
Introduces additional distortion

— guality of switching devices (“on” resistance,
switching speed) limit efficiency/performance



Example: Class

DA Series
Multi-channel Digital Amplifiers

Also see the new 9000 Series Digital Matrix Mixer/Amplifiers,

Sm

The DA Series multi-channel digital
power armplifiers are ideal for roulti-
zone distributed speaker systerns and
professional sound applications.
Engineered with Class D technaology,
the new DA Series armplifiers operate
at 85 percent efficiency and consurne
almost one-third less power than
conventional analag amplifiers. The
compact and lightweight single or dual
rack-space design and ultra-low heat
dizsipation allow designers to rack-
rrount up to five units without cpen
space between units,

The DA Geries is comprised of high and
low impedance four-channel models
each equipped with an independent
power supply for each channel to
assure continuous operation and unmatched reliability and performance, Other
features include recessed stepped attenuators for precise gain calibration,
rernovable dust filkers for 2aszy maintenance, and optional isalation transformner.,

Competitively priced, the new DA Series multi-channel power amplifiers are backed
by TOA's five-year warranty,

*NEW MODELS!

Model Power Du
2x250W (4 ohrns)
- *
DA-230D 2x170W (2 ohrs)
2x250W (FOV)
- *
DA-250DH" | 1" Shaw bridged r140v)
432 250W (4 ahms) Now Shipping!
DA-250F 4% 170W (8 ohrns)
2x 500w bridged (8 ohms)
DA-250FH | 4% 250W (70v)

2w 500W bridged (140W)

43 S00W (70V)

2 1000%W bridged (140V)
DA-J00F-HL | 4x SS0W (& ohms)

43 100W (4 ohms)

2 1100W (16 chrs) Mow Shipping!

4x 350W (4 ohms)
4x 350W (8 ohms)
2w 1100W bridged (2 ohrms)
2x 700W bridged (16 ohm)

DA-550F




Example: ClI

ass D

Passionate About Sound

Praducts | Amplifers

PowerLight 3 Series
Professional Power Amplifiers

PL325 | PL340 | PL380

The PowerLight™ 3 Series is designed for the most demanding live audio users, whether in
touring rigs or fixed installations. The most reguested features of the Powerlight 2 series have
heen upgraded to deliver "the ultirmate analog ampalifier”, while the @SC Dataport ensures full
cormpatibility with advanced digital processing and @SContral. net™. Three models range in power
frorm 1250 watts to 4000 watts per channel attwo ohms, all in two-rack space chassis that are only
15.68" {40 ¢y deep and 22 |bs {10 k).

In addition to higher power, the PowerLight 3 Series offers higher input voltage, selectable
sensitivity, and easily adjusted rear panel switches with color coded LED indicators. Forthose
users who simplywant a high perfarmance amplifier to go with their existing processor or console,
the PowerLight 3 Series is anideal choice, offering high power, excellentvalue, and zero signal
latency. When complete integration of amplifier contral, monitoring and DSP is desired, the
PowerLight 3 Series is fully compatible with the Q5 Control.net BASIS™ networked audio platform,
with its comprehensive drag and drop DSP functionality. Simpler DSP requirements can he met
with the DSP-4 processing module.

The flagship of the PowerLight 3 Series is the
news 8000 watt PL380. This highly refined, all- Watts at Clipping
switchmode amplifier incorporates nearly 40

years of ASC engineering experience, resetting Wetts per channel
expectations far Class D audio quality. The Modzl Sohms  4ohms  2ohms
PL380 combines a pair of 4000 watt Class D PLI25 500 250 1250
amplifier channels with the well proven
PowerLight supply, to deliver more than twice as
rmuch audio power as previous 2 rack unit PL380 1500 2500 4000
PowerLight amplifiers. Reactive "back EMF" fram Ei 1 RHz 1% THD

the speaker is recycled ta the power supply, and * Burst made testing requived due to AC senvice
unmatched "plug-to-plug” eficiency of 85% cureent limiations

keeps AC power needs to a minimurn, while
delivering more energy to the speaker.

PowerLight 3 Power Amplifiers

PL340 800 1250 2000

Comprehensive full range power ratings with
explanations can be faund in the following
paper: Full Range Power Ratings for PL3

Years of patient development have resulted In '
Series (PODF 3081

outstanding 20 Hz- 20 kHz audio performance,
plus complete protection from narmal hazards of
the trade. Even simple features such as dependably silent, surge-free onioff switching indicate the
special care taken to keep things safely under control. The most pronounced "sonic signature” of
the PL380 is one of immense headroom, sailing through even the most difficult loads with no signs
of stress or change of tonality.

For lower power applications, the PL325 and PL340 offer the same feature set, matched to
upgraded versions of @5C's most advanced linear amplifier platfiorm. Recent advances in power
supply capacitors further improve power and low impedance performance, while continuing to offer
the best availahle audio performance. As a result, designers have the choice of running a single
type of amplifier throughout their rig, or matching amplifier performance to specific transducer
types.
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POWERLIGHT3 SERIES

»PL340
FPL325
#PL380

DOCUMENTS

Powerlight 3 Specifications (PDF 217K)
Especificaciones de Powerl ight 3 (PDF 266K)
Uszer Manual (POF 3 9MB)

PL3 8-page Brochure (PDF 1.2MB)

Full Range Power Ratings for PL3 Series (POF
300K

Wohite Paper - Desigh Cohslderations for High
Qutpat Portaible Amplifiers (PDF 283K)

PL320 N Jan 2008 Pro Audio Review (PDF 462H)

Lean More About PowerLight 3
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HI-RES IMAGES

PL32S Frort (2928x820 G00K)

PL325 Side (2772x940 700K)

PL340 Front (2928x520 631K)

PL340 Side (2772x940 623K)
PL3Z5/PLG40 Rear (2692x816 G11K)
PL3E0 Front (2928x520 600K)

PL3E0 Side (2772x940 6I2K)

PL3G0 Rear (2686x692 671K)

PL3 Series Stack (2840:1748 1.3MB)
Frort Panel Condrols (3008:1796 2 2MB)
Front Panel Security Plate (300831796 2.2M8)

PL380 TOUR

Take a tour insice the PL350 highlighting some of
the design festures that make the PowerLight 3
Seties "the ultimate analog amplifier”

Click Here to begin the taur!

CAD DRAWINGS

PL325 & PL240 (DKF, zipped 760K)
L350 (DXF, Zipped 534K)

ARCHITECT'S & ENGINEER'S
SPECIFICATIONS

ACCESSORIES
Handle: ZEL

& ohms EIA 1 kHz 1% THD
4 ohms EIA 1 kHz 1% THD
2 ohmsz EIA 1 kHzZ 1% THD

& ohmg El& 1 kHZ 1% THD
4 ohmg EI& 1 kHz 1% THD

Typical Distortion

(20 Hz -3 kHz, 3dB below clip, or 20Hz -

5 kHz, 10dB below clig, or 20 Hz - 20 kHz, 2008
below clip)

& ohms

4 ohms

2 ohms

azimum Distortion

(20 Hz - 20 kHz, 1 dB helowy rated povwer)
410 8 chins

Freguency Responsze (5 ohms)

Moize (20 Hz - 20 kHz, 32 dB Gain)
Dynamic Headroom (4 ohms)

Damping Factor (5 ohms)

Cutput Circuttry

Input Sensitivity
26 oB Setting
32 oB Setting

Imput Gain (1 2% setting)

Mazximum Input Lewvel
1.2% setting
32 dB setting
26 db setting

AC Power Reguirements =
120% S0/60 Hz
230% S0 Hz

Cordset
120% S0/E0 Hz
230% S0 Hz

Chassis Power Connector
Al Voltsges
Irpust Impedance

Cooling

Connectors (each channel)

Front Controls

Fromt indicators (LED color)

Rear Contrals (with LED indicators)

Amplifier and Load Protection

T == SR L —
STEREQ MODE, Both Channels Driven
004 00 %Y
a0 1250
1250 W 2000 W
BRIDOGE MONO MOOE
17001 2600w
2500 W 4000 W
0.002-0.01% 0.002-0.01%
0.005-0.01% 0.005-0.01%
0.02% 0.02%
0.05% 0.05%
20 Hz - 20 kHz, +/-0.2 dB 20 Hz - 20 kHz, +/-0.2 dB
-106 dB -105dB
2B 2dB
so0 00
Clazs H (2-tier) Clazs H (2-tier)
3.28% 382V
1.80% 1964
345dB 36.4 dB
1Y (+23 dB) 1Y (+23 dB)
14 BY (+25.5 dB) 14 BV (+25.5 dB)
25V (+30 dB) 25 (+30 dB)
G54 124
758 T
MEMA-15 MEMA-1S
CEE 7i7 1684 CEE 77 164

208 PovwerCon

2028 PovwerCon
ALL MODELS

=10k ohmz balanced, or unbalanced

Yariable-speed fan, rear-to-front air flow

1500w
2500w
4000

5000w
G000

0.01-0.03%
0.03-0.06%
01%

0.2%

20 Hz - 20 kHz, +/-0.2 dB
-104 dB

2dB

200

Class D

5.2
267

391 dB

10V (+22 o)
22V (+24 B
25 (+30 o)

184
114

MEMA, LS-30P
CEE 7/7 164

324 PowerCon

Input: ¥LR Male, XLR Female and 3-pin detachable terminal blocks (1 each per channel)
Output: Meutrik Speakon® (ch 1 wired to both channels) and 5-way binding posts
DataPort: HD-15, input signal in parallel with XLR input connectors

AL Powver Switch

Gain Contrals, 21 detents, 1 dB steps (each channel)

Poveer (Blue)

Bridged (Yelow)
Parallel (Crange)
ClipePrat (Red x 2)
Level -10 (Orange x 2]
Lewvel -20 (Green x 2)
Signal -35 (Green x 2)

Input Mode: Bridae (Yelow), Stereo (Green), of Parallel (Orange)
Fain § Sensitivity: 26dB (Orange), 32dB (Green), or 1.2% (Yellow)
High Pas= (each channel) 3 Hz (Off), 30 Hz (Yelow), or 50 Hz (Orange)
Clip Litniter (each channel): Off, On (Yellow)

Short circuit, open circut, thermal, RF protection. Onfoff muting, DC fault shutdown,



Power Amplifier Classes — “S”

e Class “S”
— first iInvented in 1932

— used for both amplification and amplitude
modulation

— similar to Class D except the rectangular PWM
voltage waveform is applied to a low-pass filter
that allows only the slowly varying DC or average
voltage component to appear across the load

— essentially this is what is called “Class D” today

Analog
Signal
PWM
Ssample




Relative Efficiency

1 i | I ]
Efficiency

0.5

0 0.2 0.4 0.6 0.8 1
%

— ClassD

== ClassH

— ClassG3

= ClassG2

—- ClassAB



Power Amplifier Classes — “I”

e Class “l”

— based on patent U.S. 5,657,219 covering
opposed current converters

—"I" Is short for "interleave" as this is the only four-
guadrant converter known that uses two switches
yet that has an interleave number of 2

— when used with fixed-frequency naturally
sampled two-sided PWM it forms a theoretically
optimum converter having the least
unnecessary/undesirable PWM spectra

— also called a “balanced current amplifier”



Balanced Current Switching Amplifier

tVee v
I cc
] 18 l: I:ll'l
op Lo T Ln
Vp N Vn
—s —
Ip 1 In
Op __E
= 5
J‘-."::n: .u.
“VCcC
Positive Switch
Zero

. Crossing

Input Signal

Megalive Swilch

(==

Dutput Signal

Class-I Switches, Signal at Zero Amplitude

Positive Switch

| i

Input Signal

Output Signal

Megative Switch

Class-l Switches, Positive Signal

Positive Switch

=

Negative Switch

Output Signal

Class-l Switches, Negative Signal



Example: Class |

INTELLIGENT FOWER. UNLEASHED. For product availability and pricing please contact your local dealer.
Products Applications SUppDr‘t Press Corporate Esxtra Secure Area Input Sensitivity (volts RMS) for rated output Adustable in 0.1 steps from 1.4% to 7.79Y
Voltage Gain for full rated power at 8 chms 37 1dBto22.2dB | 379cdBto 23.0dB ‘ 3 3dBto 24508
i Frequency Response (at 1 watt, 20Hz - 20 kHz) +0.25dB
I-Tec h Serles Frontand Back Panel Views Si to Neise Ratio below rated full-bandwidth power, A-

(Opens a nevwind o weighted =105 dB

Specifications Total Harmonic Distortion (THD) at full rated power =0.35%

Datasheet Intermodulation Distortion (IMD} 60 Hz and T kHz at 41, from <0.35%

Operation Manual full rated output to —35 B

2-page brochure i Input Level +15 dBu or +21 dBu, depending on setting of maximum input level
B-page brochure

Latency {analog, digital inputs) Analog: 1.13 mS. Digitat See Sample Rate / Latency Table below
Application Guide
Gluick Stard Guide AD, D/A Converters 24-hit 96 kHz Cirrus Logic
LTech FAQS Digital Input AESEBU, 24-hit, 32-96 kHz. Onboard sample rate converter.
MewsiticlesiBeviews
-Tech Videos Hetwork Ornbnard HiGnet and TCPAG, compatible with standard 100Mb Ethernet hardware
Class-lWhite Paper

DSP 24-bit conwersion with 32-hit, floating-poirt DSP processing

Software, Firrware & Tunings
New! |-Tech Drop Test Yideo Diowhloads Attenuators Speed-sensiive ratary encoders, 0.5 dB steps, range 0to —100 dB.
Graphics Downloads

Power Outpu -T4000 AC & Thermal Info

Damping Factor (8 ohms): 20 Hz to 100 Hz = 5000

Crosstalk {below rated power, 20 Hz to 1 kHz) =80 dB
Dual Bridge -TEO00 AC & Thermal Info
|-T2000 AC & Thermal Info Commeon Mode Rejection {CMR) {20 Hz to 1 kHz) =50 dB
2 0hm 4 Ohm & Chm 4 Chm & Ohm
DC Output Offset (Shorted input) =23mY
20mses | o0 | 20Hzo | 20Hz- | 20Hz- | 20Hz- | 20Hz- L-T4000 ASE Specs
BURST 20 kHz 20 kHz 20 kHz 20 kHz 20 kHz LTE000 ARE Specs Input Impedance (nominal) 20 kilohms balanced, 10 kilohms unbalanced
ETeUUUARE opecs
IT4000 | 2565 | 1800 [ 1@00 | 2000 [ 1250 | 3g00 | 4000 | TR0 AEE Sineu :
. Load Impedance {Hote: Safe with all types of loads)
1-T6000 | 4570 | 2500 | 2,500 | 3000 | 1500 | 5,000 | 5,000 Crown Systemn Design Tools Stereo 1.2:4-8-16 ohma
(Javazeript Caloulators) Bridge Mono 2-4-3 ohms
1-T8000 5 'QDD 3 'SDD 3 'SDD 4 'DDD 2 ‘1 0o 7 'DDD 8 'DDD Universal AC input, 100-240% AC (#15%), S0/60 Hz. Mex. AC maing voltage

i Required AC Mai
Guaranteed minimum power in watts with 0.35% THD Stay up to date with firmware equired ains

and software releases

B b Tl 0 T AC Line Connector USa, UK, European, Australia, Indis
Touting sound. Earth-shattering performance. FTech's patented class- technology is the nurmber BN A LAl3
one choice of touting professionals warldwide. Crown Mailing List.
Ventilation Flovwe-through ventilation from front to back
= Global Power Supply — designed to deliver maximum power no matter where your
schedule takes you Cooling Dual-zane, mictoprocessor controlled, continuously varishle speed fans
» Studio Quality Processing — integrated processing reduces DEP noise for a quieter
averall System Dimensions El& Standard 19-inch rack mount width (ELA RS-3108), 3.5-inch (8 9-cm) height,
16.2-inch (41.1-cm) depth behind front mourding surface
Feakvoltage and RMS power limiting pratects your speaker investment
Front panel LCD provides diagnostics and preset selection to ensure fast and Weight
easy systerm setup Met 28 pounds (12.7 ki)

Shipping 36 pounds (16.3 ko)

Front panel lockaut — ensures that tunings and presets are safely stored and protected
from curious users
+ Rermote monitoring and control for complete system contral anywhere in the venue




Industry Trends

Analog amplifier (“Class AB”) market share $2-3B in
2003 (Class D market share was only 2-3%)

By 2006, digital amplifier (“Class D”) market share
rose to 15% and by 2008 to 30%

By 2011, Class D market share predicted to be 67%
Conclusion: Class D is here to stay!



