


I == e S comwe B s SN o BN wmmme (Y s (N o (NN s MY o (NN v N ety I s () M |






061200% W42

umei(] aleq __am umelq
penoxddy ereq :Ag pesciddy
Z6HdV0E (a Aey) 00001-58
pesjaey eleq O Ued
(a) aey

weJsbeiq Bulipp
000134

§906-LbL 619 XV4

ey, NIAYV?)

‘MY [RLSNpUL G611

o

OVA0SZ
10" VD

gaey

8-L20010¢

vi3
0ELOL-Gl

T MMOERNEE

o

BLU
S| GRN
-S| GRAN

=

oo

=

oo
o
oo

Fav=t

A

Fov=Y

F=

SISYHO

*_J"ze

dvo







L6 AON |2 NOSNITMYH'd

umel] eeq :Ag umeig
peaouddy eeq :Ag paroiddy
26 AV | (g neH) 05#00-58
pesiaeY o "ON Ued
(8) Asy

weibeiq Buuipy
0Sv134

OILI-LPL-619
6Z0T6 VD "oprpuoasy
‘IAY [mLompu £C11

§906-LrL 619 XVA 2~\P z.ﬁ\b

— N N
ane
D1 0 | 1Y ®
4MLv0 dvo "
SEL] EH tH 3 \
arsy -
= = -£2001-0E ,._m:_.mmm_
\"W
o
L]
m m Yo b zH
] : Nug w18
S . [150.0] 2100 9 ABH
- a s Sl - o 82001-0¢
z
o] _ X
— *H
L
2s @ rey
¥-L2001-08 4 ) gl
83WaEEEE3g
bldlollelo[ol b
[ I\ 3B E EAEA KA A
= Fe— X I ;

01200108

ZHO tHO

SISYHOD

QAey







FNBYL 335 jmam

2 s 0314i23dS ISIMYIHLO S5IINN 'SALON
IodARL) AV dioiaine 216 IE0E Q310N SY 1d30%3 (F)3HV SONNOHD 1Y |
N SULH0r| G9-bY LD 5] 'G3LON SY 1430X3 £00FN L IHY S300I0 TV 2
g AP s : z o AT3NLO3ISIH DAAGH ONY
o Z x d AN S~ 0L LOINNOD 8 ONY ¥ SNid diY dO '€
0 o 1EDAVE E 0 r “SAINY O AL 9L00T JHY YV ANY 2V 1Y »
z L4 L4 H "SIV dO IdAL BISF IHY IV ONY 'SY'EV 'S
AL RN yi-g z a ‘GISN LON 290 '150 ONY 82001-08 NO EH
92 LE-{T 52 <) 01 193NNOD SOVIT NV 05v 134 HOd
06 AVWL ‘2 NINIM D agmmvea = = N ‘0001 134 HO4 S| NIMOHS LOINNODHIINI 9
Qyv08g LOINNOD HIALSVYIN 03sn LON | 8-£0060 | VL0080 | SAS
0S¥134 2 0001 134 1511 @3sn 1SY7
S906-L¥L XV
0lLi-2vL (619} 4000’01 BE005-51 0s¥ 134
62026 ¥D 'OQIONODST k\I&u~”xxP ~m~1*N”“““v
| 3AY IVIHISNANI SSHL 4rigoo'st oEl0I-§l 10001 134
201241012 MO Ppop
o m—mmmmmm e m e m e 5
9
@L- W MEN
by ﬂ nZz

o
ARSI~ 5 1H |

®, Lo
|

2y

afzz

DaASI TIH

AR N
gezg| WY
I 18
ol 8 Mo
g ool
Hriyas yig HILNS
%021 ans
S F8 ]
0:2 ML
ANOSVEL T

Amy st Do
1
i il o

|
g AeH 8-220041-06),
|

3.3
T L

&H: =y
P a— L]
WL
3 @ 2ASL N WD e i3 ““ AR
ANA- :ﬁw ™
L)
4diz
(=]
IIIIII -
=
T Jognas

SISV







N3N3ON 2

v ABOBAT

el

o A 22001-0% ‘ASSY
kel

9 am #2001-08 o

e 1Lt ] OI0kN
osNnreL NENIWD o

3TINAOW HIMOJ
O3HALS M000L

CO06-L¥L X¥d

oLLi-LwL (619}

62026 ¥O 'DQIONODSI
JAY TVIHLSNAONI 5511

NIAYGY))

031412348 ISWMUIHLO BSTINN  IBILON

(03 LON S¥ 1d30X3) SOVHYOHOIN N SHOLIOVAYD TTY ‘1

{03LON SY Ld30X3) £00VN I SHY SIA0IA TIV 2

"SIV dO BLOCEON 3HY Z¥ ONV IV €

‘SAWV dO JdAL BSSH THY ZOLY ONV LOIY ¥

'NCILYHI 4O AHYONOD3S SY 0300¥ [§)

‘NNISLYSH HUM 1OVINOD N1 38 1SN ¥ILSINIIHL |9

“ZNId 201¥ LY PPN 107)9PA 08 HOZ 101d LSNNAY 4]

“ENTT DA 021 WHYM LIND ATIALLOBJSTH 011401

SSOHOV dOHO AWZ 0F) AW O I1sd/td 1snrav [E]

e = i
Yol ] I
a |
2] !
a33n 10N s73av1 l%
—— e
1 gm
o © 3 z | A .W )
1.0 1 | i TP oz o0 Setdll
AAA WA
a-_n.. : o u__”u " e L S TR T
onsz tsm | zosum 3
L o = o I i raib Froo ¥F 20 oo | S
Lok [ b d 1 LA ~HY1
= VERLWNL AL ASE L 60 | T
i : 1 ! ® oz #lozy RO ) sonzz o 0r? _ ,!
- i5 | M =!I _ 140 = _U_Iu-
2 L £ diF [ VERIIN 1 e ast | |
Y = ™ ooy g Fionzz = S010 > -
| AR 0N L zosn &g |
ik H 2 a | i P oot taia 1111
2l i) b 2 | it 0l |
204 = z v 1 .._:ut_q ez = soi0 oI5 0o I
[ > ViA— ]
002101 "$4g ppoi-1s zuo| o1 1uo | Bissa ” e v sy iy _
PSS e——
1817 a3sn 181 Rib _

(-

ooirS
(1152

Fa
] |
.ﬂ-..- uoai _E.z:o
et llclﬁub1| Q—Inf = n—-_ucu,
voriNigh = - | ’
7
y ] ooy oges TP 5
[ = AMA-2-ANA—] | &
b S 1] [
S _HT_..__._nﬂ ns._ w2 '
- 5 '
ua.__hu > !nq. w t_“mn
* w2 [3] il 1S
1! — ] e
" 2
b A i1
ore  gour
BHS B ud
Ay







—_—

]

oe'eZ 02 [ L o |
—=> 3!
¥alL o @ n 06 20 " nm
a R B
E] * T _ﬂ-”#u
G3SN 1ON §138Y1 . B6 7 o
26HAVOE NAREa ==k R HH
Avo N0 pazsina sou o 3 F o i
3
N i e . 031910346 ISUAMIHLO SEINN  BILON = 1 =12,
{03LON S¥ Ld30X3) SOVHYAOHIIN NI SHOLIOVAYD 11V '} - L ik ] 1 K !
o  wm @010 (@3LON SY 1430¥3) £00YN | 3HY 530K TIV 2 = - . 20 ! < !
SdINY dO BLOEEDW FHY 2V ONV LY '€ ”"” .“ ik o 1 2GR B2 !
. ¥ o | - : d Doz 206!
> e SNy 4O JdAL BS5¥ TuV 201¥ ONY 10IY 7 - - ! Gy ol L Jor e
NOILYH34O AHYONOO3S SY a30av [5] L 2. ! AV
DENYISE | e L] [
S NINBND ] EN 201V 1v {opA 1'0) 2PA %00¢ HOA 101d 1SNMOY [3] - - 3 l .ﬂ X Viri e @, | A%eno
— N OVA 024 HHYM LINA AT3AILOISSTY O1IHB01H L anr ~<l¢ C g AT
5 r - - : &
IINAOW HIMOd SSOHOY dOHA (AWZ'0¥) AW HO 1Sd/id 1snrav [7] - H Rkt VsrIr P Ase
2 2 a 1 oz Moy 02 4rianzz == §01D
owmw.—.m MOO0S 24 09 ot 9 I ARA : zosun | zosum
20 = ALs a0 ooze ¥ E
506 270 X3 d 5 y I i o LR
OLLI-¢vL 1619) 002: 104 ‘s poi ; Nt I Lo oez  3EE0I0 O9s0
62026 ¥O GOONOOS3 ZN > m«\ 15 ZWw| 05} Vuo | Bieg = ._.,ﬂ AV ks Pt
3AY WIHLSNQNI 5511 1SM a3sn 1sv1 | sk o sl oieal
ks
llllllllllllllll i
_| IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII d
1 .
| - AL
134507 « o eez =y
| THVHON T.KBrl ﬁ e
I 2l S50 2 E
| - 250 [
4 i &
_ (135} e a ™ n_I
! L ] o T A% $m
e i+ =0 ! b iy
_ o L0 "ol L K7
| -4 91 | ozmar
i e iy L. 150
IL T s
! T isd
|
| sonty
| 0 dfH = Ard v | s L
| mof vl Rtnn" 1. oHY
< wu 1
I
| WOELrHL 2 ™
! 13somlq, DS el
\ TINID d T§‘| 0 )
| isq 3 ﬂx_
—
" by
" wresvH
! ~E§—ﬂ | e BRPT oy
| 1RO N _.Ig(. B VI it sl
| L] L] A o \awasdn
_ 20 BE 12y o AAN
[1+]
1 . ] b
N ] d
! TIOHSIHHL AV z g S ose0  1asontd . welug .
<l¢ BT o | [Tk way T N | Y\ [¥2 e
L e [:] 0
e wose | ooy i o ah T
@ mosz) | | o HN u:nu. ua...-h
BWIALIE vl ¥
| ] - h||_r|_ " s -
o %" = 90zt 12 =
__ 150 N )
13550m by oos) e & e
" ®, [t ..w:!ﬂuﬂ_u r«m-m " © Soin [T S
< & » * 2y ﬁiﬁ!
|
I YICLYHL L
i N az s
_ s
owms —< - 0 2
WRHIHLOL ¢l ¢ zao| [Tan H.Pl.lv ‘a sil
L e o o o o o o o o zunl Lowo







IHIDIIS ISIMHIHLO ESI NN SIL0H
TELONSY 1433 ¥ FHY SORNOOHD TiY |

WN0LND 26681 HNIS LY3H JHL NO
Q3LYO0THIUMS LNOLND TWEEHL FHL 2

@snioN 8s005-6) | osr 134 EAML 3iv0 NOSNTMYY 'O 4B Q3SIATY
1 IIIIIIIII |_ 4™000'g1 OELOL &) 000l 134 ATH %
| “ o— “ 201011012 sewiojsues) [opopy L #Z001-0€ 4200 -0€ nﬁ
—a_ ovziozi i
HENHOISNYHL
| 1 _u“_ | 3lva QINOkeY
I I
I 9-/zo0t-08 ! 26 A1 3lva NOSNTWVH D 'AB NMYEA
I I
o 1 WvYHOVIa ¥001d
z 1 0G¥134 ® 000} 134
Nvd u¢u %m&-%ﬂ
wouws | L—————="=="= - |— — -
HEMOd oteiive leiw) 2\\%%(
£2026 YO ‘OQIINODSS D
“3AY TYIHLSNON) Ssi |
r=—=-==-=" ----rr--"""""7>"7"7>"=7"=77% | [T e e e T T R e S e S T e e e e T e e e e mm—— |
I NOLLORUOK I -
| AlddS CHWTD WIS LI N
| oA 1 1] 4o
20 To=Trere]
| [ -
1 T 1 .m
| P -
I Ao L1
‘AN
! / Y 2HD
| I 1| wo VNS
! L1 -4 J
I L\ (| .w BT
| (|
1 wo L1 %
| | .
| 82001-0€ N Lo e 8-£2001-08 e
i e e e ey s i i et i i i T B v o o v e e e . [ . e e, s S iy il e ] i o
HOSSIHNO0
K (%ol
[(55d anig [5) iB
ﬁ#om_.oKo. NI N
z.,@l. a o|—| :_m..nw_ o, OI,_I e
-0 MO
o w2 b by Ll —
L50d AN SHIL NI ZHD
o . 5 =
s e [ L 21
[s1ndino zro) @r_ —l +H0 H NI
=]
,#cﬂ-o'\o. 4 —a _ o

V-L200L-0€

(%s2) |°x

i
HOH
no

e |

SHILTA LHD







FET Series Power Amplifiers

Technical Specifications

Section 8

Technical Specifications of the FET450 and FET1000

Model FET450 FET1000
Power (in Continuous Watts)
Mono Bridged Mode
8 2, Bridged (20-20k Hz, <.1 % THD) 450 Watts 1000 Watts
Both Channels Driven
8 Q, (20-20k Hz, < .1 % THD) 125/125 Waus | 300/300 Watts
4 Q, (20-20k Hz, < .1 % THD) 225/225 Watts | 500/500 Waits
One Channel Driven
8 Q, (20-20k Hz, < .1 % THD) 150 Watts 350Watts
4 Q, (20-20k Hz, < .1 % THD) 250 Watts 550 Watts
Distortion (THD)
20 to 20 kHz, any power level up to clipping: <05 % <05 %
8 Q, 1 kHz, 50% rated power (typical): <01 % <01 %
4 Q, 1 kHz, 50% rated power (typical): <01 % <01 %
Slew Rate (Volts per microsecond) 50 55
Damping Factor (1 kHz, 8 Q): >500 >500
Input Sensitivity: (for full power into 4C2) 1.0 Vrms 1.0 Vrms
Signal To Noise Ratio: 100 dB 103 dB
Shipping Weight: 32 lbs 37 lbs

Frequency Response: (both models, 8)

+0.5 dB, 20 Hz to 20 kHz
(-3 dB at 5 Hz and 80 kHz)

Input Impedance: (both models)

>20 k€2, balanced, unbalanced

Protection Circuits:
» SpeakerGuard™ Speaker Protection
» Short Circuit Current Limiting

= Thermal Shut-Off Switch (Heatsink Temp.

above 95°C)

Controls and Indicators:

Front: Power switch

41 detent attenuators

Indicators: Signal Present LED, Clip LED, Protect LED, Power LED
Rear:  Professional Accessory Group (remove plastic cover for access):

= Power Compressor Switches: off, -3dB, -6dB and -10dB settings
 Subsonic filter switch: -3 dB at 30 Hz

= Ultrasonic filter switch: -3 dB at
» Mono Bridge Mode switch
e Input "Y" swilch

s XLR Ground Lift switches (one for each channel)

25 kHz

Power Requirements: 120/240 VAC, 50/60 Hz
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FET Series Power Amplifiers Warranty and Service Information Section 7

Warranty and Service Information

You can use our specialized service department to repair your FET amp should service ever be required. Call us Toll-
Free at 800-854-2235 for an RM A number so we can anticipate your shipment. Put the RMA number on the carton
and be sure to included a full description of all problems with the unit. Pack the amp in its original carton using all
the original packing material and return it by UPS pre-paid. Units with severe physical damage, missing parts, or
damage from improper repair are not serviceable.

» Call Before Returming
If you are in doubt about a malfunction, please call our service department (toll-free) and we will help you determine
if your unit is defective and avoid costly shipping.

. Repalrs Under Warranty (1 Year)

There is no charge for service under warranty. However, shipping both ways is to be paid by the customer.
Include a copy of the original invoice to verify your warranty, along with a full description of the problems.
Allow approximately 10 days for servicing.

Include a check for $15 to cover the return shipping charges or we can ship the items back COD for $20
(the cost of shipping) plus the current COD fee.

To avoid damage, ship only in the original carton (save your cartons—a replacement is $5 plus $5
shipping)

» Repairs Out of Warranty

1. After your warranty has expired, the service charges for all FET amps except the FET1000 is $70. The
FET1000 is $90. This includes all parts, labor and testing to bring your unit up to factory specifications.
Return shipping is an additional $15 (shipping is lower than the original catalog shipping cost because we
reuse the carton). Include payment with your return (personal checks are accepted).

2. 1If there is no problem with the unit, a flat fee of 50% ($35 or $45) will be charged for checking the amp.

3. Allow approximately 10 days for repair and testing, plus shipping time.

4. To avoid damage, ship only in the original carton (save your carton).

o o i

L

» Service In Your Area

You may select your own service center or have your own qualified technician work on the unit at your own
expense. This will not void the warranty unless damage was done because of improper servicing. Under the ONE
YEAR WARRANTY, Carvin will ship parts pre-paid to you or your technician providing that the defective part(s)
are first returned for our inspection. If you do not have a qualified service person, we ask that you do not involve
yourself in servicing the unit.

_ mmmmmmm_ e e e e e  ,———— —— — e ———

LIMITED WARRANTY

Your Carvin Professional Series Product is guaranteed against failure for ONE YEAR from the date of purchase.
Carvin will service the unit and supply all parts at no charge to the customer, providing the unit is under warranty.
CARVIN WILL NOT PAY FOR PARTS OR SERVICING OTHER THAN OUR OWN.

This warranty is extended to the original purchaser only and is not transferable. THIS WARRANTY DOES NOT
INCLUDE FAILURES CAUSED BY INCORRECT USE, INADEQUATE CARE OF THE UNIT, OR NATURAL DISASTERS.
A COPY OF THE ORIGINAL INVOICE IS REQUIRED TO VERIFY YOUR WARRANTY.

Carvin assumes no responsibility for any horn driver or speaker damaged by this unit. This warranty is in lieu of all
other warranties, express or implied. No representative or person is authorized to represent or assume for Carvin
any liability in connection with the sale or servicing of Carvin products. No liability is assumed for damage due to
accident, abuse, lack of reasonable care, loss of parts, or failure to follow Carvin's directions.

CARVIN SHALL NOT BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES.

h
In the interest of creating new products and improving existing ones, Carvin is continually

researching the latest state of the art audio design methods, and modern packaging and
production techniques. Thus, Carvin reserves the right to make changes in its products
and specifications without prior notice or obligation.

Factory Direct Sales Santa Ana Retail Sales Hollywood Retail Sales

1155 Industrial Ave. 1907 N. Main St. 7414 Sunset Blvd.

Escondido, CA 92029 Santa Ana, CA 92706 Hollywood, CA 90046

(619) 747-1710 M-F 8:30 to 4:30 | (714) 558-0655 M-F 10:30-7; Sat 10-6{ (213) 851-4200 M-F 10:30-7; Sat 10-6
Toll Free: 800-854-2235
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FET Series Power Amplifiers Efficient Set Up and Quality Sound Section 6

Maintain a Good Tool Kit

Put together a good tool kit and add it to your equipment list. Make sure your tool kit includes a generous
assortment of connector adapters. Stock enough spare connectors to repair each different type of interconnect cable
you use in your system. Preventive maintenance is always the best way to assure the least amount of equipment
related problems. Keep your cables clean and in good repair at all times. And, be sure to clean any dirt or dust off
all your mixers, cables, and speakers. Such preventive maintenance will provide you with a much more reliable
system. A good basic tool kit might carry the following items:

= Screwdrivers appropriate for any need
Straight and Phillips (small and large points)
» Pliers, Wire Cutters, and an Adjustable Wrench -
= Soldering iron, Solder, and Solderwick
« Spare Cables
= Spare Connectors (1/4", XLR, RCA Phono, Line Cord)
= Agssorted Adapters
= An Extra Line Cord (detachable type)

Of course, your tool kit can be as elaborate as you desire, according to your budget and technical ability. It is alsoa
good idea to carry a flashlight or accessory lamp for those occasions where the house lights go down and you are left
in total darkness, groping for the faders!

Power Up Sequence

There is really just one rule for good practice regarding the sequence in which to power up and down the system.
The rule is: '

Turn the power amplifiers on last, and off first.

Turning on all the other gear before you turn on the power amps will prevent any excessive transient signals from
getting to your loudspeakers and possibly damaging the hom drivers. Likewise, at the end of the show, if you kill
the power amps first there is no chance that a turn off thump from some signal processor will go through the system
and take out your super tweeters.

Besides the concern over damaging the loudspeakers, it is not a good idea to expose your audience to obnoxious
pops, squeals or thumps if you want them to come back again. Make sure your audience hears only high quality
sound from your sound system!

Sound Check

After the sound system is connected and powered up, you will want to check every microphone and instrument
connection one line at a time. To check lines to your console, have an assistant speak into each microphone and send
a signal through every instrument. You need to confirm that every microphone and line properly feeds its assigned
channel on the mixer. Make sure that every channel used is properly identified on the writing strip. If your audience
is seated at this time you can spare them from listening to this testing by switching off the main speaker amps, (or
unplugging the speaker outputs on the mixers) and monitoring the sound check, using the PFL switches, over
headphones. At the same time, you can verify the stage monitor system by raising the monitor sends at each
channel and then carefully raising level on the monitor send knobs. Your assistant can verify the stage monitor
sound as he checks each mic and instrument. Finally, check the main system sound by using one of the mics on the
stage. This completes the basic system check out.

6-2



FET Series Power Amplifiers Efficient Set Up and Quality Sound Section 6

Section

Efficient Set Up and Quality Sound

At this point we would like to make some general comments on setting up and operating a sound reinforcement
system. The most important point to emphasize is that a little planning before the day of the performance, can
prevent serious problems the night of the performance, especially if you are new to sound reinforcement work.

Preview the Concert Hall

Try to check out the concert hall before hand to determine where you can obtain power and how far you will have to
run any extension cords. Check if there enough current capacity to power ALL the equipment you may need. This
will ensure that you do not blow all the circuit breakers on the opening note. To check this, you need to know
approximately what the total power line (AC) current requirement for your sound system will be. You can easily
determine the total AC current requirement of the system (that is, the total number of "Amps" required from the AC
line). To do this you need to add up the total current requirements of each piece of equipment (in amps) that you
plan on using in your performance. Or, you can add the total 'watts' (power capability) of each piece of equipment in
the system and divide by the number 120 (the AC line voltage). This will give you the total current needed (in
amps) for your system. The current capability of the AC power circuits you use should exceed your total sound
equipment’s use by a healthy margin. As an example, let's say you have determined your total current requirement to
be 15 Amps. Then you should make sure that the house circuits can supply at least about 20 amps (the 15 Amp
minimum plus a 5 Amp safety margin). In any event, make sure you power up the complete system well in
advance of show time. Now, if there are any problems you can correct them before, and not during, the show.

One of the greatest problems of circuit overloading is flood or spot lights plugged into the same circuit you use for
the sound system. Try not to use the same circuit to power both the lighting and the sound system. Finally, don't
forget to check that the circuit chosen can handle the current (Amps) demand of your lighting system in addition to

delivering the current required for the sound system.

Make an Equipment List

A good way to prepare for the show is to write out a list of ALL the equipment that you will be using. Later you
can use this list as a check list when it comes time to load up before, and after, the performance. Using a check list
will help ensure that you do not forget or lose pieces of your valuable gear. Your list should include everything
from the mixer down to the last interconnect cable. If you start with a block sketch of the sound system showing
the mixer, snake, main amps, main speakers, monitor amps, and monitor speakers you can then draw in each
interconnect cable. On every cable drawn in label each end as to the type of connector it will need. This diagram
will help you to quickly set up the system because you will not have to stop and think what connects to what. It's
no fun scrambling to assemble interconnect cables when show time is a few minutes away! A complete equipment
list and system diagram can help prevent equipment loss and should allow quick and efficient sound system setup.
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FET Series Power Amplifiers

Biamping and Triamping Speaker Systems Section 5

How to Use an Active Crossover in Bi/Triamped Systems

Understanding the optimum operating frequency ranges and power handling capacities of the loudspeaker drivers in
your system is essential to properly setting up the active crossover in a multiamplified sound system. This
information will help the system operator to select the best crossover points and optimize the response of the
system.

For example, a high frequency driver may have an optimum response range from 1500 Hz to 20 kHz. Its power
handling capacity within that range might be 60 watts. The best choice for a crossover frequency would then be
1500 Hz or higher. To choose a lower crossover frequency could cause excessive voicecoil excursion and would
reduce the power handling capability of the driver. Note: For every octave a drivers frequency range is lowered its
power handling capacity is divided by four. So, dropping the crossover frequency from 1500 Hz to 750 Hz would
reduce the above driver's power handling capacity from 60 Watts to approximately 15 Watts. However, a higher
crossover point could allow for increased power handling capacity and less distortion. If a higher crossover
frequency was desired (for example, 2 k or 2.5 kHz) then you would want to choose a woofer (or mid-range)
speaker to compliment this crossover frequency. So, you would look for a low or mid-frequency driver that
maintained a response out to the desired crossover frequency.

The Carvin XC-1000 electronic crossover is an excellent example of a high quality active crossover. It features 18
dB/octave Butterworth filters which provide maximum protection for high frequency drivers and have accurate
summing characteristics. It offers sweepable parametric selection of crossover frequencies. As with any
professional audio product, its inputs and outputs are balanced. Carvin highly recommends the use of this
crossover with any of our professional biamp or triamp systems.

Some recommended settings for biamping and triamping Carvin's speakers are as follows:

Carvin Loudspeaker Systems | Recommended Crossover Frequency
3018 Folded Horn Woofer 150 Hz

1210 Horn Midrange 150 Hz and 2 kHz

560 Radial Hom Tweeter 2kHz

1331 Hom Woofer 2kHz

992 Three Way Direct Radiator 500 Hz (woofer to midrange)
973 Three Way Direct Radiator 500 Hz (woofer to midrange)
962 Two Way Direct Radiator 2kHz

852 Two Way Direct Radiator 2 kHz

802 Two Way Direct Radiator 2kHz

792 Two Way Direct Radiator 2kHz

752 Two Way Direct Radiator 2kHz




FET Series Power Amplifiers Biamping and Triamping Speaker Systems Section 5

Benefits of Biamping

Multiamplification offers significant advantages over speaker systems employing passive crossovers. In
professional sound applications multiamplification is often employed in order to achieve very high sound pressure
levels. Passive crossovers waste some of the energy from the power amp and can generate distortion when driven
at high levels. Removing the passive crossover and connecting the speaker drivers directly to the power amp
completely eliminates these power losses and distortion.

Most passive crossovers are designed as if they were going to be loaded by perfect 8Q resistors. When they are
actually loaded by woofers and tweeters the crossover response that results can be quite different from what was
intended. This is because real loudspeakers have complex impedance characteristics which interact with the passive
crossover and degrade the intended crossover frequency characteristics. Active crossovers have none of these
problems and provide exactly the intended frequency response regardless of the impedance of the speaker drivers.

Because high frequency drivers are almost always more efficient than woofers it is possible to operate the high
frequency amp below clipping well beyond the level where the low frequency amp clips. Often it is even possible
to use a lower power amp on the tweeter than on the woofer and still maintain a high frequency headroom
advantage. When a sound system is being pressed to its limits for volume a multiamplified system can be driven
to higher sound pressure levels than a comparable passive crossover system before distortion becomes apparent.
This advantage in sound pressure level is probably the main reason to multiamplify a speaker system.

When to Biamp

Biamped or triamped sound systems are best targeted toward high level sound reinforcement. The increased
efficiency and headroom of these types of systems allows for higher volume levels, greater speaker protection and
less overall cost in multiple speaker/amplifier systems. Because of the greater efficiency and protection of these
types of systems, a biamped or triamped system will provide a higher degree of reliability for demanding "high
volume" sound reinforcement. Biamping or triamping is the choice among professionals and sound companies
where continuous high level sound reinforcement is required. It provides simplicity in setup and allows more
control over the response of the sound system.

If high level sound reinforcement is not needed, the best choice may be a passive crossover system. In small to
medium sized rooms, clubs or auditoriums you may not require the output of a biamped or triamped sound
system. Speaker systems using passive crossovers are less expensive overall and sound excellent for these types
of applications.
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Active Crossovers

The alternative to a passive crossover is multiamplification using an active crossover. For a two-way system it is
called biamplification, or triamplification for a three-way system. In a multiamplified speaker system there is one
power amplifier per driver and the crossover filtering is performed before the power amplifiers rather than after
them. One power amplifier (or rather, one channel of a stereo amp) is connected directly to each driver in the
speaker system. The active crossover consists of a set of active filters that operate on the line level signal from
the mixer or preamp. The full spectrum signal is processed through a high pass (low cut) filter to create the "high
out" signal for the tweeter's power amplifier. The signal that feeds the woofer's power amp is processed through a
low pass (high cut) filter. In addition, the active crossover usually provides separate level controls for the high and
low outputs so that you can match the output levels of the woofer and tweeter to one another. A multiamplified
speaker system with an active crossover has many advantages over a speaker system using a passive crossover.
See Figure 5-2 below.

Speaker Level Signal

Power
Amplifier

y High-Pass Output
; (Line Level) ;
Line level 7

signal from Active Filter
mixeror ~— | Crossover

E
)
I/O (

Low-Pass Qutput
(Line Level)

Figure 5-2: Two-Way Bi-Amped Loudspeaker with an Active Crossover

A biamplified speaker system requires two amplifiers to drive the system but results in some definite sonic
improvements. In addition to the extra amplifier an active crossover is also required. The full range signal from
the mixer or preamp is fed into the active crossover where it is split into high and low signals. The high range
signal is fed to one power and the output of that amp fed to the tweeter. The low output of the crossover is fed to
the second amp and the output of that amp fed to the woofer. This way each driver (woofer and tweeter) has its
own power amp connected directly to it without a crossover between the amp and the driver.

A triamplified speaker system is the same as a biamplified system except that it is a three-way system (woofer,
midrange, and tweeter) and requires three power amplifiers along with an active three-way Crossover.

It is not uncommon to even see mixes of active crossovers with passive crossovers in hybrid arrangements. An
example would be a three way speaker system that employed an active crossover between woofer and midrange and
then a passive crossover between midrange and tweeter. In such a system two amplifiers would be used along with
one two-way active crossover and one two-way passive Crossover.
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The simplest type of multiple driver loudspeaker system employs two drivers: a high frequency driver (a "tweeter”)
and a low frequency driver (a "woofer"). Our first inclination might be to apply the full frequency range signal
from the amplifier to both drivers by wiring them in parallel, but this approach would have some serious
problems. First, most tweeters would be destroyed by the low frequency energy of the full range signal because it
would drive the tweeters diaphragm through very wide excursions and tear up the suspension. Then, in the range
where the frequency response of the two drivers overlaps, there would be too much output from the combined
system. That is, the system would have a "peak” in the midrange region where the drivers have overlapping
frequency response. To make matters worse, the tweeter would typically be louder than the woofer. The solution
to these problems is to use a crossover network to block the low frequency energy from the tweeter and combine
the woofer and tweeter into a full range speaker system,

There are two general types of loudspeaker crossovers, active and passive.

Passive Crossovers

The passive type is the simplest, and is the type used most often. For example, home Hi-Fi speakers almost
always use passive crossovers. A passive crossover is located in the signal path between the power amp and the
speaker components. It is usually located inside the speaker enclosure along with the drivers. A passive crossover
consists of passive components (resistors, capacitors and inductors) with a high power rating and acts directly on
the speaker level signal from the power amplifier. It's main advantage is that it allows one power amplifier to
drive a complete full range loudspeaker system. See Figure 5-1 below.

High-Pass Qutput
Tweeler ))
Line level V=
signal from Power Passive
mixer or Ampliﬁur - Crossover
preamp -
Speaker Level Signal )
Low-Pass Quiput Woofer

Figure 5-1: Two-Way Loudspeaker with a Passive Crossover
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Section

Biamping and Triamping Speaker Systems

This section of the manual is intended to provide the user with an overview of loudspeaker crossovers and the
advantages that can be obtained by biamping or triamping the loudspeaker systems. We will start with some
loudspeaker basics and then discuss the details of active crossovers and multiamplification.

Loudspeaker Basics

The frequency range of human hearing spans from about 20 Hz to 20,000 Hz (20 kHz); likewise the music we
create contains audio information over approximately that same frequency range. In order for a sound reproduction
system to accurately reproduce musical information it is necessary for the loudspeakers (as well as all other
components in the audio signal path) to reproduce the full frequency spectrum. Covering the full audio spectrum
from 20 Hz to 20 kHz is no problem for the electronic components but it presents a difficult challenge for
loudspeakers.

Most londspeaker component drivers are incapable of reproducing the entire audible spectrum. This is because the
characteristics that make a driver good for reproducing one frequency extreme make it unsuitable at the other
extreme. For example, good low frequency drivers need to be rather large in order to move a lot of air and
reproduce the bass frequencies; but high frequency drivers need to be small to maintain a wide angle of coverage.
This means that good low frequency transducers tend to perform poorly on the highs and that good high frequency
reproducers tend to perform poorly on the lows. For high quality audio reproduction the solution to this problem
is to use separate driver components to handle the high frequency range (tweeters) and the low frequency range
(woofers). In order to combine the separate driver components into a full range loudspeaker system we use a
crossover network. The crossover splits the full spectrum input signal into separate high and low frequency
outputs to feed the separate high frequency and low frequency drivers of the loudspeaker.

In combining several loudspeaker components into a loudspeaker "system" the goal is to obtain an accurate (that
is, "flat") frequency response across the complete audio spectrum. In practice it is found that woofers can only go
so low, and tweeters can only go so high. This means that, in practice, the extremes of the audio spectrum are not
reproduced with great accuracy by most loudspeaker systems.

Although it is possible to divide the frequency spectrum up into any number of parts for reproduction by a
corresponding number of component drivers, the most popular designs use only two or three (sometimes four or
more) drivers to make what are called two-way, three-way, or even four-way loudspeaker systems. Now lets look
closer at how two drivers can be combined to make a full range two-way loudspeaker system. Once you
understand how to combine two drivers to cover a broader frequency range than a single driver, it is easy to see
how to combine these two drivers with a third driver to provide broader (or better) coverage.
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Bridging the Amp
FET Amplifier bridging recommended when you need a very high power mono (single channel) amplifier. The main
benefit of bridging is the increased voltage output of the amplifier. Note that the minimum load impedances double
when the amp is operated in the bridged mode. When the FET450 or the FET1000 is operated in mono bridge mode
it should not be loaded at less than 8Q or it may tend to trip the protect system if it is driven at full power.
Locate the "Accessory Switches" on the rear panel of your unit. Remove the plastic cover plate with a
screw driver. On the top group of switches, set switch S1-8 to the right. On the lower group of switches,
set switch §2-8 to the left. This will put the unit into the bridged mode.

Use CH 1 input only. CH 2 inputs will not be used when the amplifier is in the bridged mode.
Remember, the amplifier will be operating in 2 monaural mode, so only one input is required.

Connect your speaker load to both of the "red" banana jack binding posts. The CH 1 red post will carry the
positive amplified signal; the CH 2 red post will carry the negative signal. The black terminals are NOT
used,

Connect the input signal to the amplifier. Use the CH 1 input (either XLR or 1/4").
Switch on the amplifier and raise CH 1 gain control to achieve the desired volume.

Note: CH 2 volume control will have no effect on the input signal when the amp is in the bridged mode.
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Output Connections

1/4" Phone Plug and Binding Post Speaker Connections: There are two 1/4" phone plugs and one pair
of binding post speaker connectors per channel. These two jacks are wired in parallel along with the binding posts.
All speaker cables connected to the amp should be unshielded type wire. The binding posts can be used to connect
speakers using banana plugs, spade lugs, or stripped (and preferably tinned) wire.

To determine the appropriate gauge of unshielded speaker wire to use for the cable distance use the following chart:

WIREGAUGE  LENGTH
16 Gauge Up to 50'
14 Gauge Up to 100'

The FET Amps can drive almost any speaker load: 32, 16, 8, 4, 2, or even 1Q! However, you should be aware that
below 4Q the amps are subject to go into protect mode if driven to full power. With loads of 4€2 or higher the
amps can be driven to full power continuously without tripping the protect mode.

When you connect two speakers of the same impedance to one channel of the amplifier they will be connected in
parallel. In this case the net load on that channel of the amp is half the impedance of either speaker alone. For

example, connecting two 8Q speakers in parallel results in a 4Q load. Likewise, two 452 speakers in parallel gives
a 22 load.

In general when you are paralleling speakers of different impedances you can utilize the following procedure to
determine the net load on the amp:

Procedure for Finding Parallel Impedance: Take the rated impedance of each of the speakers you are using
in parallel, whether it is 8, 4, 3, 16 ohms or whatever. Invert these numbers (i.e. make a fraction out of them). For
instance, 8 ohms would become 1/8, 4 ohms would become 1/4, etc. Next, add these fractions together. Finally,
invert the resulting fraction and divide it out. The result will be the net load impedance for the combination of
speakers. The following example is for two 8 ohm speakers connected in parallel:

1/8+1/8=2/8
Inverted = 8/2 = 4 ohms Total Load Impedance

If you have any questions regarding how many speakers you can drive with your amplifier, please feel free to call
Carvin. :

Speaker Cable

For loudspeaker connections we recommend using cable no lighter that 16 Gauge. The speaker cable must be a non-
shielded type as shown below in figure 4-2.

NON-SHIELDED CABLE
Jacket Insulation Wire

2/

Figure 4-2 Unshielded Speaker Cable
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Section

Connections to the Amplifier

Input Connections

A.C. Line Conmector; The AC line voltage must match the line voltage selected at the rear of the unit (120 or
220 VAC at 50 or 60 Hz). A detachable 3 pin grounded AC line cord is standard equipment on all units shipped
within the United States. The color code of the cord is as follows:

Hot (Switched Leg).....ccccocevvrernininnicsiannneene Black
INEUITAL .o e vieeeiiieieereerereesenreecresass s sasnsnaennns White
EARTH (Chassis Ground).........cccceeeveeesmnnnenn.. Green w/Yellow Tracer

Balanced XLR Inputs: XLR inputs for each channel are provided on the rear panel of the amplifier. These are
balanced differential inputs which will provide a very high degree a common mode noise rejection. If you use input
cables that are longer than 30 feet it is recommended that you utilize balanced sends with the balanced inputs on your
amp to obtain the best noise performance from your system.

1/4" Phone Jack Inputs: These inputs are "stereo phone plug" or "tip, ring, sleeve" type balanced inputs. They
may be used as either balanced or single ended type inputs. If you wish to use them as a 1/4" balanced inputs then
use a stereo 1/4" phone plug wired as follows:

1 e Positive Balanced (XLR pin 2)
RINE.eeeeerieiereraereraenansrennensrenennnsssenssnsssssnes Negative Balanced (XLR pin 3)
BHeeve s s s s s O TOUTIE- (ELER pinn 1)

Although the 1/4" inputs are balanced you can also use a standard (single ended, or "two wire") 1/4" phone plug with
this input. Any shielded cable (a guitar cord for example) will work fine. Using a single ended input connection
will tie pin 3 and pin 1 to ground. This leaves the 1/4" Tip (XLR pin 2) as the positive input signal connection. It
is allright to use the XLR input of one channel and the 1/4" input of the other channel. Note that the ground
connection of the 1/4" input is not affected by the XLR Ground Lift feature in the accessory group. (see section 3)

Input Connection Cable

For input signal connections we recommend you use shielded type cable as shown in figure 4-1 below.

SHIELDED CABLE

Jaci&at Shield Insulation Wire

N A NN AL NN
IR,
B R IR XX

NN NN

AEAEIAA LR

@

Figure 4-1 Shielded Input Cable
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Section 3

A condensed accessory group switch chart appears on the back panel of the FET1000 and FET450 amplifiers and is

reproduced here for reference.

Acceassory Group (S1 & 52)

$1882|  Function/ Mode Suieh P‘;ﬁ;ﬁ"

(-1) Stereo / Mono Input

S1-1 & S2-1 Left for Stereo Input

S1-1 & S2-1 Right for Mono Input
(-2) | Ground Lift Lifted |Ground
(-3) | Subsonic Filter On Off
(-4) | Ultrasonic Filter Off On
(-5) | Compressor On [10%] Oft On
(-6) | With (-5) On, 25% Power Off On
(-7) | With (-5) On, 50% Power Off On
(-8) | Stereo / Mono Bridge Mode

S1-8 Left & S2-8 Right for Stereo Output
S1-8 Right & S2-8 Left for Mono Qutput

I
GAUTION DO NOT - F d
BLOCK VENT ST IR J 14
3" AN CLEARANCE" ki ¥ |
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CARVIN
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12 | Guuely Litye T Dt 1207240 VAL SOE0 He 1100VA
12 | Suowene s el FLISE: 10A.GD 120v 1 SA 0 260V slow biow
14 | Ummsone Sier on | on
4 | comramor o 10N Lol CAUTIOH— Ta pravert sedc sock do ral dalex ihe
A | W N B R o o sy groune. Do ol rerovm cover, B Lo
Ty | e e S R on O pat e, WARKING — To vt e or srock oo fol
12 | Smreaiiors Bags Moo mosiue o =
! m’:.'.tlsa:';qmvmmn vawe. DANGER — Ho volage ruce 11! To orever &
18 Bigre i 523 LAF b Mg OB o natard proven i vartaton!
o
USA

G e Ctii— S

T

Figure 3-1 FET 1000 Rear Panel
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Switch Setting Table

The following table describes the action of the accessory group switches. The switch positions

(left or right) are as viewed from the rear of the amp. Where the action of the switch is the same
for both channels (-2 through -7) the Channel 1 switch is listed with the channel 2 switch shown
in parenthesis beside it.

Switch No, Position Function

S1-1 & §2-1 Left Configures the amp inputs for normal siereo input.

S1-1 & §2-1 Right Configures the amp inputs for mono "Y" input operation. (CH 1 and CH2
inputs are "Y"ed together) Both switches must be set either left or right.

§1-2(82-2) Left The CH 1 (CH 2) XLR input ground (pin 1) is lifted (floated).

§1-2(82-2) Right The CH 1 (CH 2) XLR input ground (pin 1) is grounded.

$1-3 (82-3) Left Turns on the low cut filter for the channel. This switch cuts the bass
below 30 Hz.

§$1-3 (82-3) Right Turns off the low cut filter for the corresponding channel allowing
extended low frequency response.

S1-4 (52-4) Left Turns off the high cut filter for the channel.

S1-4 (S24) Right Turns on the high cut filter for the channel. The high cut filter attenuates
high frequency material above 25k Hz.

$1-5 (82-5) Right This switch activates the compressor circuit for the channel. Setting
this switch set to the "ON" position with switches -6, and -7 off provides the
maximum level of compression and will limit the average output of the amp to
about 10% of rated power by providing up to 10 dB of gain reduction. (ALL
OTHER COMPRESSOR SWITCHES OFF)

S51-6 (§2-6) Right Switch S1-5 turns the compressor on and switch $1-6 sets the compression
threshold to allow about 6 dB of gain reduction. Qutput power is limited to
about 25% of rated power. (S81-7/52-7 off)

S1-7 (82-7) Right Switch S1-5 turns the compressor on and switch S1-7 sets the compression
threshold to allow about 3 dB of gain reduction. Output power is limited to
about 50% of rated power. (S§1-6/52-6 off)

S1-8& S2-8 S§1-8 LEFT This switch configuration provides normal

S$2-8 RIGHT | "stereo" operation of the FET amplifier.
S51-8& S2-8 S1-8 RIGHT | This switch configuration will place the amplifier
§2-8 LEFT in "mono bridged" mode. (Connect input to CH 1 input and connect speakers

between the two red binding post terminals. Use CH 1 Level Control)

The normal switch settings (as shipped from the factory) are:
$1-3: Right, $2-3: Right and S2-8: Right. All other switches are set Lefl.
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Professional Accessory Group

The signal processors built into the FET450 and FET1000 amps are controlled by a group of DIP (Dual In-line
Package) switches located on the rear panel. In order to access the DIP switches you must first remove the plastic
cover. Under the cover are sixteen gold contact switches. The switches are grouped according to the channel that
they control. The "S1" group of switches (switches $1-1 through S1-8) controls the functions for CH 1 and the
"S2" group (switches S2-1 through S2-8) select the functions for CH 2. Switches -1 and -8 in both the "S1" and
"S2" groups must be switched as a pair. Switches S1-1 and S2-1 select the input "Y" connection option while
switches $1-8 and S2-8 select either the "Stereo" or "Mono bridged" mode of the amplifier. The remaining switches
control the various accessories for each channel and can be operated independently of one another. Always replace the
plastic cover over the switch group to assure maximum air cooling.

§$1-1&S2-1  Input "Y" Configuration: This feature allows the two channels of the amp to be
driven from one input. The channels are driven with similar polarity i.e. "in phase”.

§$1-2&8S2-2 XLR Ground Lift: Use this switch to float the ground on the XLR input connector
when you need to break a ground loop between the mixer and the power amp. This
switch does not affect the 1/4" input grounding.

$1-3&S2-3 The Low Cut Filter: This switch cuts the bass below 30 Hz. Use it to eliminate
subsonic noise during live performances. By attenuating power wasting subsonic energy
the low cut filter also helps to conserve amplifier power and reduces woofer cone
excursion. We recommend that this switch always be set "ON" for concert/live
performances. For studio monitoring applications, you will probably not want to use the
low cut filter in order to take advantage of the wide bandwidth of the amplifier.

§1-4&S2-4  The High Cut Filter: The high cut filter attenuates high frequency material above
25k Hz. Because of the wide bandwidth of the FET series amplifiers (5 Hz to 80k Hz), it
may be prudent to eliminate ultra-sonic frequencies above 25k Hz in live sound
situations. This helps protect horn drivers, in particular, from any ultrasonic oscillations
that may be generated by gear ahead of the power amps due to "rats nest" cable
connections or from less than ideal grounding. In the studio (as a control room monitor
amplifier) you may wish to utilize the full bandwidth of the amplifier for the most
accurate response possible. For studio monitoring we recommend that you leave both the
"low cut" and "high cut" filters in the OFF position.

S1-5&S2-5 The Compressor: The action of the compressor is virtually inaudible in normal
operation. However, by reducing the volume of peak program levels, the compressor
allows increased overall loudness before the onset of audible distortion, Seiting the
compressor switch (-5) set to the "ON" position with switches -6, and -7 off provides the
maximum level of compression and will limit the average output of the amp to about
10% of rated power by providing up to 10 dB of gain reduction. Switching on -6 raises
the compressor threshold to allow only about 6 dB of gain reduction. Switching on -7
(with -6 off) raises the compressor threshold even further and allows only about 3 dB of
gain reduction. Use of the compressor is recommended for live sound reinforcement.

S1-8&S52-8 Mono Bridge Mode: The FET450 and FET1000 can be switched to Mono Bridge
mode to allow the two channels to operate as one power amplifier. When switched to the
mono mode the FET Amps can deliver the full rated power of both channels into a single
load. (see section 4 for more detail on bridging)
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Rear Panel Features

A.C. Line Cord Connector: The FET series amplifiers are supplied with a detachable three conductor line

cord. This arrangement (line with safety ground) greatly reduce the possibility of electrical shock when used with
three conductor outlets.

NEVER ATTEMPT TO DEFEAT THE GROUND PIN OF THE A.C. LINE CORD!
A.C. Line Fuse: The FET series amplifiers utilize standard fuses with the following values:

FET 450 5 Amp Slow Blow, Type 3 AGC
FET 1000 10 Amp Slow Blow, Type 3 AGC

These are standard fuses and may be purchased from a local vendor. Never attempt to bypass or defeat the fuse. If
you are consistently blowing A.C. main fuses you should consult the warranty service section of this manual.

120/240 VAC Line Switch: This switch is located beside the A.C. line cord. BE SURE THIS SWITCH IS
SET TO CORRESPOND TO YOUR LOCAL LINE VOLTAGE BEFORE YOU APPLY POWER TO THE
AMPLIFIER. Should you need to change the line voltage setting then slide the switch to the opposite setting. The
line voltage selected is indicated by the number (120 or 240) on the switch slider.

Output Connectors: CH 1 and CH 2 speaker outputs feature two 1/4" phone plugs (wired in parallel). This
allows you to connect two speaker systems to each channel of the amplifier. In addition to the two 1/4" phone jack
outputs, each channel also has gold-plated binding post banana jacks. (We recommend using the binding
post/banana jacks whenever possible due to the very high reliability of this connector in high current applications.)
The red tgrminal is the positive terminal and black terminal is ground. (See "Bridging the Amp" for additional
discussion of the Banana jacks.")

Input Connectors: The amplifier will accept a balanced line input at either the XLR connector or the 1/4" phone
jack. The XLR connector wiring is as follows:

Pin 1: Ground
Pin 2: Positive Bal.
Pin 3: Negative Bal.

The balanced input stage of the FET amps use a transformerless differential amplifier designed to accept balanced or
unbalanced input signals from low impedance sources. This "transformerless” design offers superior THD and
frequency response over conventional inputs. The balanced inputs offer better than 90 dB rejection of common mode
noise. Even very long cable runs with balanced lines will result in excellent low noise performance.

The 1/4" phone jack input located to the side of the XLR connector is a "stereo 1/4" phone jack." This allows for
balanced 1/4" phone plug inputs. The wiring of this connector is as follows:

Shield: Ground

Tip: Pin 2 Positive Bal.
Ring: Pin 3 Negative Bal.
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The Protect LED: The protect light illuminates whenever the FET Amp's internal SpeakerGuard™ protection

circuitry is engaged. There are three conditions that will activate the SpeakerGuard™ protection circuits:

Reasons for the Protect LED to be omn:

1. A Short at the Output

Shorted speaker cables are the most common cause of this problem. Even a
momentary short will trip the protect circuit. Check the speaker cables at both
ends and repair or replace any questionable cables. Then reset the amp by
turning it off for about 3 seconds and then back on. If the light does not go out
when you cycle the power off and on then the amp is in thermal shutdown.

2. Excessive Current Draw from the Amplifier

This could be the result of operating the amp at very high levels into a speaker
load less than 4Q). Reset the amp by tuming it off and then back on. If the
light does not go out when you cycle the power off and on then the amp is in
thermal shutdown.

3. Thermal Shutdown

This could be the result of blocked intake vents for the fan cooling system or
could result from operating the amp at very high levels into a speaker load less
than 4Q. Clear any vent obstructions and wait for the amp to cool down (leave
the power on to keep the fan running). After a few minutes reset the amp by
turning it off and then back on.

If the protect light remains on afier allowing the amp to cool and powering the amp off and on, then shut the
amplifier down, unplug the speakers, and turn the amp back on to see if the fault has cleared. If the protect light
remains on then disconnect the input signal and check for the protect light again. If the protect light still comes on
even after allowing the amp to cool down, and with no speakers connected and no input connected, then the amp

needs servicing.

Rack Mounting: The FET series amplifiers are packaged in a standard three space 5 1/4" rack mount chassis.
When rack mounting the amplifier be sure to allow for adequate ventilation at the rear of the amp. Each FET
amplifier features contoured handles for carrying and mounting the amplifier. The rack handles are used to mount the
front panel of the amplifier to the sub-chassis and therefore should not be removed.
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Front Panel Features

Power Switch: Rocking the power switch "Up" will apply power to the FET amp. The red LED power "PWR"
indicator light will illuminate to indicate that the amplifier is powered. The turn on "mute” circuitry will engage
immediately upon applying power to your unit. This will delay the connection to the speakers by approximately
three seconds. The turn on delay allows the amp and any associated gear time to stabilize before the amp is
connected to the speakers. This professional feature protects the speakers from any high level transients that might
appear at the amp's input due to "turmn on" transients in equipment feeding the amp.

CH 1 and CH 2 Input Level Controls: These precision (41 step) input level attenuators are carefully
calibrated to allow the operator to adjust the sensitivity of the power amp to match the output level of nearly any
mixer or pre-amp . These controls do not limit the amp's output power, and maximum output levels can be
achieved at any setting above -10dB (12 O'clock). You can find the best gain control setting as follows:

A. For normal operation set the FET amplifier level controls at -10dB (knob marker straight up).

B. Adjust the mixer or pre-amp output gain controls to set the desired sound level.

C. If you wish to operate the mixer/pre-amp at a higher output level, then reduce the settings of the input
attenuators a few dB and check the mixer/pre-amp sound level again,

D. If you wish to operate the mixer/pre-amp at a lower output level, then increase the settings of the
input attenuators a few dB and check the mixer/pre-amp sound level again.

Note: If distortion should occur before the red peak indicators light, then try reducing the gain of the mixer/pre-amp
and increasing the input level setting of the FET amplifier to -10 dB or higher.

The maximum input level on all FET models is:

Unbalanced......ccoccerremremerearercvaeens +15dBVY

LED Status Indicators: At the left of the Input Level Attenuator for each channel are a pair of LED's that
indicate the signal status of the channel. The green "Signal" LED indicates when a -30 dB signal is present at the
output (post level). The red "Clip" LED indicates precisely when clipping (distortion) starts to occur. These
indicators monitor the circuits of the amplifier and provide an accurate indication of signal presence and any
overloading. If the red clip indicators are lighting, you should turn down either the mixer/pre-amp output level, or
the input level at the amplifier until the light just stops flashing (occasional flashing is OK as low level clipping
distortion is rarely audible). The clipping indicators feature a special peak hold circuit that will provide a bright
indication for even momentary clipping. NOTE: Continual flashing of the red clip indicators will not damage the
amp but may be harmful to the speakers because of the excess high frequency energy generated at clipping.
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Carvin utilizes only premium grade components in the construction of the FET amplifiers. All components are
screened by quality control checks during assembly, bench testing, and final testing.

Carvin uses a special computer test system (ATE) to perform over 100 diagnostic tests on every FET amp before it
leaves production. This includes output power, protection systems, THD, slew rate, and a host of other performance
tests. In addition to this computerized testing, each unit is stress tested and undergoes an 8 hour bum-in period.
Carvin's goal is to ensure you of quality without compromise.

Although the FET series amplifiers are designed to handle loads and endure conditions that home high fidelity
amplifiers are not designed for, the FET amplifier's specifications and sonic performance typically exceed even the
best hi-fi amps. Consequently the FET Series amps are an excellent choice for critical listening requirements such
as recording studio control room monitor amplifiers or very high quality home stereo systems. Many of Carvin's
artist endorsers have switched to FET Series amps for use on stage after hearing the amps auditioned in their rack
systems. These amps excel at reproducing the fine musical nuances of all program material but especially the rich
dynamics of live sound.

The extremely rugged construction of the FET amplifiers allows them to tolerate the severe demands of road use with
touring sound systems. The chassis is constructed with heavy 14 gauge steel side panels and with a standard 19" x 5
1/4" front rack panel milled from .187" thick aluminum. It is finished in a durable brushed black anodize process.
All circuit boards are the highest quality epoxy fiberglass with moisture-proof epoxy overplating. Only the highest
quality (factory inspected) electronic components are used. These amps are rugged and are built to last!

As you read through the front and rear panel features you will find even more examples of Carvin's uncompromising
approach to designing the FET series amplifiers. The superior sonic quality and reliability of the Carvin FET series
amplifiers coupled with Factory Direct sales enables Carvin to offer the FET series amplifiers at a competitive
price....while providing superior performance.
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Speaker protection by the virtue of the MOSFET's negative temperature coefficient becomes a built in safety feature.
However, Carvin has taken the FET Amp series one step further by incorporating our exclusive SpeakerGuard™
protection circuit that automatically removes any potentially damaging voltages from the speaker. Special high
speed circuitry assures immediate disconnection of the load when a fault is detected. SpeakerGuard™ represents the
best possible protection against speaker damage.

Notable Advantages of the FET Series Amps

We have discussed how MOSFET devices offer many significant advantages over conventional bipolar transistors.
However, in addition to the advantages provided by the MOSFET devices themselves, the FET Series amps include
innovations that further distinguish them as truly innovative even when compared to other high quality MOSFET
amplifiers. Following are some of the engineering features that are incorporated into each FET series amplifier.
They further ensure that you will receive performance without compromise from your new Carvin amplifier.

Each FET amp is designed to perform well beyond the requirements of FTC power ratings. The FTC ratings specify
very harsh operating conditions for home Hi-Fi amplifiers, but in our opinion are not tough enough to guaraniee
long term reliability for pro-sound applications. So we established more stringent test conditions for specifying
output power ratings. We push the amps harder, and insist that they maintain adequate safety margins even when
operated at extreme temperatures (such as might be encountered in a hot amp rack at a summer daytime concert). We
also insist that the amplifiers operate continuously under heavy loads without reduced performance with respect to
distortion.

The FET series amplifiers feature heavy-duty linear power supplies with high current transformers and filters. The
combination of these heavy duty power supplies with an extremely high current output amplifier allows these amps
to drive low impedance loads without thermal stress. Carvin elected to use a linear power supply with massive iron
core transformers instead of a "lighter" switching power supply because of the simplicity and reliability that a linear
supply provides. These power supplies provide plenty of reserve energy for massive power bursts on low frequency
transients. The output current capability of the FET amps is exceptional. Normally the FET 1000 amplifiers will
deliver a continuous current of 23 amps when both channels are driven at full power into 4 ohm loads. However, the
MOSFET devices used in the FET 1000 can safely deliver as much as 138 amps continuously.

The FET series amplifiers are also short circuit protected. Shorted speaker cables (or intermittent shorts in cables)
can kill some amplifiers but the FET series amplifiers will simply disconnect themselves from the load if a short

exists. In order to resume operation just correct the cause of the short and turn the amp off for a few seconds and
then back on.

All FET amplifiers feature "turn on muting." This circuit mutes the output of the amplifier for approximately three
seconds after the power is applied to the unit. This allows the amplifier (as well as gear feeding the amp) to stabilize
before the output is connected to the speakers.

FET amplifiers feature a thermally controlled fan. This circuit is unique in that it provides a continuously variable
fan speed which responds according to the temperature of the unit. This means that as the amp is used, the fan speed
will change smoothly to provide just the air flow required for the load, level and temperature conditions. This
climinates any thermal shock (as with fans that "switch on") and maintains the lowest fan setting that will meet
cooling requirements. CAUTION: NEVER BLOCK INTAKE OR EXHAUST VENTS--KEEP A 3" MINIMUM
CLEARANCE! Note: The advanced electronic fan speed control may not start the fan until the unit is warm. Itis
normal to hear a low level mechanical hum before the fan starts.
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Section

About the FET Series Amps

The primary considerations in the design of our new FET series amplifier were performance and reliability. The FET
series amplifiers are designed using the latest generation MOSFET's (Metal Oxide Silicon Field Effects Transistor).
These devices have a wide degree of thermal protection and inherent stability. They offer significant advantages in
performance and reliability compared to conventional bipolar transistor technology. These devices coupled with
Carvin's advanced computer aided design and test systems have allowed us to incorporate unique new circuits that
exploit the MOSFET's advantages. The combination of intelligent engineering and manufacturing have allowed the
FET series amplifiers to achieve a competitive edge in performance when compared to other amplifiers. The
following information will help you become more familiar with the advantages of MOSFET technology and your
new FET series Carvin amplifier.

Why MOSFETSs?

Carvin's MOSFET amps use a third generation MOSFET device quite different from transistors. These devices have
a very high input impedance and, because of their high speed, cover an exceptionally wide frequency range. The net
result of the MOSFET's extended frequency range is an amplifier with more transparent sound. The device's high
speed also translates into improved "slew rate” performance. In many ways these MOSFETSs resemble high
impedance tubes but without the drawbacks of tubes. Don't be surprised if you hear a definite sonic improvement in
your system when you switch to the Carvin FET series amps.

MOSFET's exhibit properties of "self protection” from thermal stress. They offer high current capacity for
increased reliability and quick response to high level transients. They are inherently more reliable than bipolar
transistors for several reasons.

Conventional bipolar transistors have a positive temperature coefficient. This means that as the device heats up its
internal impedance decreases and the device tends to conduct more current...which heats the device more...etc. The
result of this cycle of increasing temperature followed by increasing current is "thermal runaway”. When transistors
are used in parallel (as in most high power amps)this can lead to "current hogging” where the one hottest transistor
tries to carry the entire load of the amplifier. Because of this characteristic amplifiers using bipolar transistors must
be carefully compensated to control thermal runaway. This can result in compromised audio performance at best. At
worst it can result in amp failure.

MOSFET's have a negative temperature coefficient. This means that as a device heats up its internal impedance
increases and the device becomes more resistive to current flow. MOSFETs effectively distribute the current demand
among all the cutput devices. The result is an even temperature distribution among the devices and the elimination
of problems associated with "thermal runaway" and "current hogging™.
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Section

Introduction

This manual is designed to give an overview of the features and performance of Carvin's professional MOSFET
amplifier line. Each of the "FET" series amplifiers (the FET450 and FET1000) has the same front and rear panel
features. They differ from each other only in output power and technical specifications. This manual describes the
features common to each amplifier, as well as the differences in power and specifications.

This manual will deal with features, set-up, connections (input & output), special uses and full service (technical)
information about the FET series amps. There are several user oriented illustrations that should help you understand
the capabilities and applications of the amps.

We hope that the information presented here will help you become acquainted with the capabilities and features of the
Carvin FET series amps. A careful reading of the manual will ensure the best possible performance and enjoyment.
If you have any questions regarding the operation of your new amplifier that are not covered in this manual, please
call our toll-free number and our sales and engineering staff will be happy o assist you.

Questions? Call Toll Free: 800-854-2235

FEATURES of the FET Series Amps

« Professional Reliability
= Superior Sonic Performance
= Fully Complementary Output Stages
» Heavy-Duty Linear Power Supplies
= Variable Speed Electronic Fan Controller for Quiet Operation (FET 1000)
» Professional Accessory Group:
* Limiters with Three Adjustable Levels (each channel)
* Hi Cut and Lo Cut Filters (each channel)
* Input "Y" Switching
* Input Ground Lifting (each channel)
* Mono Bridge Mode Switching
= LED Status Indicators for Signal, Clipping, Power and Protect
= Advanced Protection Systems with SpeakerGuard™
= Balanced and Unbalanced Inputs
= 41 Step (1/2 dB) Input Level Attenuators
= Sound Reinforcement, Recording, and Hi-Fi Applications
= The Carvin Commitment to Excellence
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About the CLIP LED Indicator

The "CLIP" LED indicates when the amp is starting to distort. Occasional flashing of this LED is allright.
However, long frequent flashing should be avoided because speakers and horn drivers may be damaged by the
"square wave" power associated with clipping.

About SpeakerGuard™

The SpeakerGuard™ system has three protection functions. It's important that these functions be understood
should the "PROTECT" LED come on and the amp go into "Protect Mode". When the Protect Mode is
triggered it causes the output relay to disconnect the amp from the load until the amp is reset. The
SpeakerGuard™ system protects both the speakers and the amp from fault conditions.

1. The first protection mode is against shorted speaker cables. If the speaker outputs should ever short while a
signal is present at the output, the SpeakerGuard™ "Protect" relay will disconnect the speakers from the
output of the power amp protecting the speakers and the amp from any damage.

2. The second protection mode is for excess load current drawn from the speaker outputs. The FET Amp is
designed to deliver its full rated power into 4Q loads without the Protect Relay engaging. However,
SpeakerGuard™ may engage if the amp is driven to full power when loaded below 4Q2. The FET Amps can
be used to drive 2€2, or even 1£2 loads, but only at output levels less than full power.

3. The third protection mode is temperature related. The "Protect” LED will come on if the amp approaches
its maximum operating temperature. This SpeakerGuard™ protection mode may be triggered by blocked
fan vents, excessively warm air going into the fan vents (if rack mounting, be sure the rack is well
ventilated), or the amp is driven hard into a load below 4.

Resetting the SpeakerGuard™ System

If the FET Amp does go into the protect mode because of an excessive load (current), simply turn the amp off,
wait for 3 seconds, and then turn the amp on. The Protect LED will go off and the amp will be ready to
function. If the amp does not come on then it has tripped due to thermal shutdown.

If the amp "protects” due to thermal shutdown, then leave the amp on and wait for the fan to cool the amp
down. This generally takes about 3 to 5 minutes. After the amp cools down, turn the amp off for about 3
seconds and turn it back on. The amp should now be ready to function.

It's important to know that if your amp should ever go into "Protect Mode" it does not harm the amp in any
way. In fact, the amp was cycled through the "Protect Mode" several times at the factory as part of Carvin's
quality assurance program.

CAUTION: To prevent electric shock, do not attempt to defeat the line cord safety ground!

WARNING: To prevent fire or shock hazards, never expose the unit to rain, moisture, or
explosive atmosphere! Do not use am incorrect fuse or the wrong value fuse!

Caution!
Do not allow the rear fan vents to become blocked!
Always Allow a 3" Minimum Clearance!!
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Section

Getting Started Quickly

If you're like most new owners, you're probably in a hurry to plug in your FET Amp and use it. Here are some
brief instructions to get you going quickly. However, we recommend that you read the complete manual as soon as
you can in order to get the most benefit from the professional features of the FET Amp.

Connecting AC Power to the FET Amp

®

®

Check to see that the setting of the AC Line Voltage Swiich on the rear panel matches your local line voltage.
If your local line voltage is not 120 VAC it will be necessary to change the switch setting as well as the line
fuse.

Use only a grounded (3 prong) power outlet to avoid any shock hazard.

Connecting the Loudspeakers

®

Use either the 1/4" speaker jacks or the Red and Black speaker binding posts to connect the speakers. Make sure
all your speakers are wired "in phase" with each other (positive and negative speaker terminals connected the

same for all speakers). The Red binding post is the positive connection. Use only Heavy-Duty speaker cables
(16 ga for 50', 14 ga for 100").

NOTE: Never run your speakers through microphone wire or multi-conductor microphone junction
boxes or "snakes". This wire is normally a very light (20 gauge)} and causes a substantial loss of
powaer through the cable for less power to your speakers. All speaker wires must be non-shielded.

Input Connections to the FET Amp

®

®

Connect the output from line level balanced sources into the balanced XLR inputs at the rear of the FET Amp.
Use a 3 conductor shielded cable.

For line level non-balanced sources, plug into the 1/4" input jacks on the rear panel. Use a 2 conductor shielded
cable.

NOTE: The 1/4" input jacks on the FET 1000 and FET450 take either balanced (tip, ring, sleeve) or
unbalanced inputs. The electronically balanced input stage will accept either signal.

Turn On Sequence

@
@

Power up all gear feeding the power amp (mixer, signal processors, etc.) '
Set the level controls on the FET Amp all the way down (ee).

© Turn the amp on and slowly raise the level controls to the desired setting.
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For the New Owner

Congratulations on your selection of a Carvin FET Series power amplifier. Your new FET Series amp
is an example of Carvin's commitment to quality and to producing the most sophisticated audio
products available today. The wide acceptance and use of our products by audio professionals and
professional musicians illustrates the basis for Carvin's recognition as “The Professional's Choice.”

Professionalism is measured by the results people achieve through their knowledge and efforts. It is
not something that automatically happens when buying a new or more sophisticated product. Rather,
it's what you do with the equipment and how well you do it that ultimately makes the point. We are
certain your new Carvin amp will deliver the performance necessary for you to achieve solid results,
and ultimately enjoy a high degree of professional achievement and enjoyment.

We have included this manual to help you acquire the knowledge you need to make full use of the
product. All of the information you need to be up and running is right here! You'll find using this
manual easy and convenient. We've attempted to present the technical aspects of the amplifier
accurately and in “plain english”. But, if you have any questions that are not answered here, please
call us at our toll free number. Our sales staff is well versed in the technical aspects of our products
and will be pleased to assist you with any questions you may have. We sincerely wish to ensure your
complete satisfaction with your new product.

If you would like to comment on features or performance of your new amp, please feel free to
contact us. Comments and criticism from our customers help us improve our products and our
service. We sincerely welcome any comments or ideas you may have.

Please, send in the warranty card. It will insure that your purchase is recorded in our files and will
allow us to know how you are using the equipment. Sending in the warranty card also helps us to
mail out literature that may be of interest to you as a musician or audio professional. Let us know
where you are so we can keep in touch!

May you enjoy many years of success, and creative fun with your new Carvin amplifier!

Carvin's national toll free number: 800-854-2235

Receiving Inspection

Inspect the Amp for any damage which may have occurred during shipping. If any damage is
found, notify the shipping company and call CARVIN immediately.

Save the carton and all packaging materials. In the event you have to reship your amp, always use
the original carton and packing material. This will provide the best possible protection for your unit
during shipment. CARVIN and the shipping company are not liable for any damage caused by
improper packing. A replacement carton is available for $5 plus $5 shipping.

Save the invoice. It will be required for warranty servicing of your unit. Always check your invoice
against the items you have received.

Shipment Shortage: If you find items missing, it may be that they were shipped separately. Please
allow several days for the rest of your order to arrive before inquiring. If you determine (after

allowing an appropriate amount of time) you have not received all the items you ordered, please call
CARVIN.
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