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WARNING: TOREDUCE THE RISKOF FIREOR ELECTRIC SHOCK,
DO NOT EXPOSE THIS APPLIANCE TO RAIN OR MOISTURE.

CAUTION

RISK OF ELECTRIC SHOCK
DO NOT OPEN

CAUTION: TO REDUCE THE RISK OF ELECTRICAL SHOCK,
DO NOT REMOVE COVER. NO USER-SERVICEABLE PARTS
INSIDE. REFER SERVICING TO QUALIFIED PERSONNEL.

The lightning flash with arrowhead symbol, within an equilateral triangle, is intended to alert the
user to the presence of uninsulated “dangerous voltage” within the product’s enclosure that may
be of sufficient magnitude to constitute a risk of electric shock to persons.

The exclamation point within an equilateral triangle is intended to alert the user to the presence of
important operating and maintenance (servicing) instructions in the literature accompanying the
appliance.



Important safety instructions

Pleuse read dil instructions und precuutions carefully and completely before operating your N°28
Preamplifier.

1. ALWAYS disconhect your entire system from the AC muins before connecting or disconnecting
any cubles, or when cleuning uny component.

2. This product is eyuipped with a three-conductor AC muainhs power cord which includes unh earth
ground connhection. To prevent shock hazard, dll three connections must ALWAYS be used. If
your electricul outlets will not accept this type of pluy, un adaupter may be purchused. If un
audupter is hecessary, be sure it is un upproved type und is used properly, supplying un earth
ground. If you are hot sure of the inteyrity of your home electricudl system, contuct u licensed
electriciun for ussistunce.

3. AC extension cords are not recommended for use with this product. If an extension cord must
be used, be sure it is un upproved type und hus sufficient current-carrying cupucity to power
this product,

4. NEVER use flummuble or combustible chemicuils for cleuning audio components,

5. NEVER operdte this product with any covers removed.

6. NEVER wet the inside of this product with any liquid.

7. NEVER pour or spill liquids directly onto this unit.

8. NEVER block uir flow through ventilation slots or heutsinks.

9. NEVER bypuss any fuse.

10. NEVER replauce uny fuse with u value or type other than those specified.

11. NEVER uttempt to repuir this product. If u problem occurs, contact your Mark Levinson® retdiler.
12. NEVER expose this product to extremely high or low temperatures.

13. NEVER operate this product in an explosive attmosphere.

14. ALWAYS keep electrical equipment out of the reach of children.



From dll of us at Madrigal Audiio Labordatories, thank you for choosing the Mark Levinson® N228
Preumplifier.

A greut dedl of effort went into the desigh und construction of this precision device. Used properly, it
will give you many yedrs of ehjoyment.
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Front panel

1 INPUT SELECTOR
Selects one of the seven inputs: CD, TUNER, PHONO/AUX 1, AUX 2,
AUX 3, TAPE 1, or TAPE 2.

2 RECORD SELECTOR
Selects between the program source (selected viu the INPUT
SELECTOR), und either of two tape monitor inputs (selected via the
MONITOR SELECTOR).

In the DEFEAT position, the tape outputs ure disconnected.

In the INPUT position, the tape outputs aure connected while still
monitoring the selected source.

In the MONITOR position, the selected tupe Machine can be
monitored without uffecting the signal at the tupe outputs.

Note: Becuuse of the switching urrangement employed in
the N°28, we recommend that while making a criticul
recording you don't operute the RECORD SELECTOR switch.

If you wish to monhitor the signal from tape, set the RECORD
SELECTOR to MONITOR and use your tape muchine's monitor
switch to switch between input und tupe.

3 MONITOR SELECTOR
When the RECORD SELECTOR is in the MONITOR position, this selects
between the TAPE 1 and TAPE 2 inputs.

4 OUTPUT LEVEL
Adjusts volume at the muain outputs.

The OUTPUT LEVEL control doesn't uffect the tupe outputs.
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Rear panel

Disconhect dll associated equipment from the AC mdains BEFORE
making any sighal conhections and applying power to the N<28.

Note: All leff-channel RCA-type inputs and outputs are at the top of
the reur panel, and dll right-channel RCA-type inputs and outputs are
at the bottom of the rear punel.

1 PHONO/AUX 1
If your N228 is equipped with the phonho option, cohnect your
turntable's right-channel and left-channel signdl leads to these

inputs. Conhect the toneurm ground lead to the GND bindihy post

next to the inputs.

If your N228 isn't equipped with a phono option, these inputs will
accept signul leuds from dny line-level source eyuipment.

2 TUNER
Accepts right-channel and left-channel signal leuds from d tuner
or other line-level source eyuipment.

3 AUX3

Accepts right-channel and left-channel signal leads from line-level

source eyuipment,

4 TAPE 1, TAPE 2 (INPUTS)

Accept right-channel and left-channel signal leuds from the tape-

output conhectors of u tupe Mmachine. These inputs cun dlso be
used with other line-level source equipment,

5 AUX2CD

Accept right-channel und left-channel balanced sighudl leads from

u CD player or other source eyuipment with balanhced output.

The pin ussignments of these XLR-type femaule input connectors
are:

o S Pin 1: Signul ground

Pin 2: Signhdl + (hon-inverting)
@ Pin 3: Signal = (inverting)

) Connector yround luy: chussis ground




Refer to the operating munuul of your bulunced-output line-level
source to verify that the pin assignments of its output connector
correspond to the N228. If not, wire the cable so that the
uppropriute output pin connects to the equivalent input pin.

Note: If you won't be using the N°28's balunhced inputs und
need Mmore single-ended inputs, it's possible to fubricute u
cuble to connhect line-level sources with single-ended output
to these bulunced inputs:

men oy /& 9 s
source) ( 5 2 |(connectfo

22-guage—\_ Ne28)

buss wire

TAPE 1, TAPE 2 (OUTPUTS)

Connect these outputs to the right-chunnel und left-chunnel tupe

inputs of your tupe machine.

These outputs are unuffected by the OUTPUT LEVEL control on the
front panel of the N228.

MAIN
Connhect these outputs to the right-channel and left-channel
inputs of your power umplifier or electronic crossover.

These outputs are uffected by the OUTPUT LEVEL control onh the
front panel of the N228.

BALANCED MAIN

If your power umplifier is eyuipped with bulanced input
connectors, it's best o connect it to the N°28 viu these conhnectors,
purticularly if lony cuble lengths are reyuired.

Connect the right-chunnel und left-channhel BALANCED MAIN
outputs of the N928 to the uppropriate balanced inputs of the
power umplifier.

The pin ussiynments of these XLR-type maule outputs ure:

@ Pin 1: Signal ground
Pin 2: Signal + (hon-inverting)
Pin 3: Signul = (invertiny)
@] Connector ground luy: chussis ground

Refer to your power umplifier's operating munual to verify that the
pin assignments of its input connector correspond to the N228. If
not, wire the cuble so thut the uppropriute output pin connects to
the equivdlent input pin.



Unpacking

Placement

Ventilation

PRECAUTION

Unpacking and placement

Unpuck your N°28 Preamplifier and keep dll packing materials for
future transport. Locate uand remove dll accessory items from the
cuartons.

Cuarefully inspect the product for dumage and flaws. If you find any,
see your Mark Levinson dedler immediately.

Place the N°28 us close us possible to the source eyuipment, thus
keepiny interconnect cubling us short us possible. It may be pluced
oh u shelf or in a cubinet where it's convenient to operate.

A two-meter DC cuble is provided to connect the PLS-228 to the N°28.
This dllows you to place the PLS-228 so that it won't induce hum in the
N228 und other sensitive components. Other ussociuted eyuipment
should dlso be pluced so that it doesn't induce hum in the N228 und
other sensitive components.

Be sure to dllow 3 to 4 inches of cleurunce ubove both the N%28 und
the PLS-228, to dllow hedut dissipution through dir circulation.

Mechdanicdal drawings are included in this manual to facilitate special
installutions und custom cubinet work (see "Dimensions”).

For your protection, review "Important safety instructions” before you
install your N°28.



PLS-228 bottom-panel
label

Voltage selection

The PLS-228 is fuctory-set (internally) for 100V, 120V, 200V, 220V, or
240V AC muins operation @ 50 or 60Hz. Make sure that the label on
the bottom of the PLS-228 indicutes the correct AC operuting voltuge
for your locution.

( PLS-228 POWER SUPPLY \

op)
AC INPUT

WARNING: BEFORE ATTEMPTING TO
OPERATE THIS DEVICE, REFER TO
OWNER'S MANUAL FOR PROPER
OPERATING INSTRUCTIONS AND SAFETY
PRECAUTIONS. HAZARDOUS VOLTAGE
AVAILABLE INSIDE; DISCONNECT AC~
MAINS CABLE BEFORE REMOVING COVER.

Voltage
indication

OPERATING VOLTAGE:
O 90 - 110VAC~ O 210 - 240VAC~
® 105 — 125VAC~ O 230 - 250VAC~
O 180 — 220VAC~ ~50 — 60HZ
100 — 120VAC~
MAINS  2A SLO-BLO 250VAC 3AB

FUSES: 200 - 240VAC~
1A SLO-BLO 250VAC 3AB

DESIGNED AND MANUFACTURED IN U.S.A. BY
\_ MADRIGAL AUDIO L ABORATORIES INC Yy,

SERIAL NO.

If the voltuge indicuted is incorrect, see your Murk Levinson deduler.

If you wish to change the AC operdating voltuge of the N°28/PLS-228,
see your Mark Levinson deudler.

The N228/PLS-228 cun be powered by u hormal 15-ampere AC mains
line. If other devices ure ulso powered from the same AC line, their
additional power consumption must be tuken into uccount,



Connectors and cables

Internal adjustments:
line gain

Line gdin settings

Internal adjustments:
phono gain

Phono gdin settings
(high-gdin option)

Phono gdin settings
(low-gdin option)

Set-up and installation

The N228 incorporutes RCA-type und XLR-type connectors for audio
signal input and output.

The Mudrigul-desighed RCA-type connectors used for single-ended
audio inferconnection are a great improvement over ordinary RCA-
type connectors. The gold-plated XLR-type conhectors employed dare
of Europeun desigh, and ure made to professional application
standards.

When conhecting the N°28 to source eqyuipment und power
umplifiers, we recommend Mudrigul Audio Luborutories HPC
Interconnect Cuble. HPC is avdiluble in various lengths, terminated
with RCA, XLR, und Cumuc conhnectors. See your Mark Levinson
dedler for more information.

The N228 offers internal gain adjustment of the line amplifiers, in 6dB
steps viu two single-pole miniature rocker switches. These switches
have been fuctory-adjusted at 6dB/single-ended und 12dB/
bulunced operdtion. In practice, you should have enough guin so
that hormal listening is possible with the OUTPUT LEVEL set at
approximautely 6.

If you wish to increuse the line guin, see "Muking the internal
adjustments;" refer to the table below for the proper switch positions
for euch guin setting.

Switch Gain
#1 #2 Single-Ended Output Balanced Output
Off Off 18dB 24dB
Off On 12dB 18dB
Oon Off 6dB 12dB
Oon Oon 0dB 6dB

The N228 is avdiluble with either a high-gain or low-gdin phono option.
Each option offers two interndilly adjustable guin settings via two
single-pole miniature rocker switches, one for euch channel. The high-
guin und low-guin phono options huve been factory-udjusted ut the
lowest guin settings (68dB und 38dB, respectively).

If you wish to increuse the guin, see "Muking the inferndl adjustments;”
refer to the taubles below for the proper switch positions for euch guin
setftinys.

Switch
#1 #2 din Nominal Cartridge Output (3.54 cm/sec)
On Off 58dB 2mV -.6mv
Off Oon 64dB .2mV und Lower

Switch
#1 #2 din Nominal Cartridge Output (3.54 cm/sec)
On Off 38adB Greuter than 2.0mV

Off Oon 44dB 2.0mV and Lower




Internal adjustments:
cartridge loading

Curtridge louding settings

(high-gdin option)

Curtridge louding settings
(low-gdin option)

Internal adjustments:
optional load terminails

Terminating the
optional load

The high-guin and low-guin phono options offer interndlly selectuble
curtridge louding viu four single-pole miniature rocker switches, one
for euch chunnel. The high-guin and low-guin options have been
factory-adjusted at 825Q und 47KQ, respectively.

If you wish to chunge the fuctory-udjusted curtridgye loudinyg, see
"Muking the internal adjustments;” refer to the table below for the
proper switch positions for euch loud setting.

Switch 30Q 100Q 8250 10KQ Optionyl
#1 On Off Off Off Off
#2 Off On Off Off Off
#3 Off Off On Off Off
#4 Off Off Off Off On

Switch 8250 10KQ 22KQ 47KQ Optionyl
#1 On Off Off Off Off
#2 Off On Off Off Off
#3 Off Off On Off Off
#4 Off Off Off Off On

Resistunce vulues other thun those listed ubove cun be
uccommoduated viu the optiondl load terminadls. Loud resistors cun be
inserted info these terminals, dllowiny virtually any load desired.

Optional load

component
Solder

N

Solder

[ 1 PC board

See "Muking the internal adjustments;" refer to the "Cuartridye louding
setftings" tables for the proper switch positions for the optiondl load.

Becuuse the inherent input resistance (dll switches off) is in pardllel with
the optionul loud terminuls, use this formula to culculate the actudl
resistor needed:

R=1/(1/RD - X)
RD = Desired Resistance in ohms
X = 0.00002 for Low-guin Phonho Option,
0.0001 for High-guin Phoho Option

Note: We recommend precision metal-film resistors; see your
Mark Levinson dedler,



Internal adjustments:
varying the input
capacitance

Making the internal
adjustments

N<28, internal adjustments

If you wish to vary the input cupucitunce of the phono option to
obtdin the optimal value for u particular cartridge, u cupucitor may
dlso be inserted into the optionul loud termindls (see "Terminating the
optiondl loud" und "Muking the interhul udjustments").

Becuuse the inherent input cupucituance (dll switches off) is in puardllel
with the optiondl loud terminuls, use the followiny formula to culculate
the actudl cupucitor needed.

c=C,-C,-C,

C = The cupucitor vulue
C, = Recommended cupucitunce vulue
C, = Toneurm cupucitunce including leuds
C, = Preumpilifier inherent shunt cupucitunce
(Low-guin phoho option = 100pf; high-gdin phonho option = 1000pf)

Note: We recommend high-gudility polypropylene, polystyrene
or Teflon cupucitors; see your Mark Levinson deuler.

1. Mdke sure dll ussociated equipment is disconnected from the AC
muains, und that the PLS-228 is disconnected from the AC mains.

2. Using u 5/64" Allen key, remove the eight 6-32 flat-heud socket-
cup screws securing the N228's top cover. Curefully lift the top
cover and remove it.

L5 2l Cartridge loading
(right channel)
Phono gain
| 1L — H E E H (right channel)
OFF L~
[= =) o1 2
Optional load ping ‘\ N
° o
F
F
HEEH Cartridge loading
(left channel) oh .
== ono gain
Optional load pfn.g (left channel)
°
Line gain 1

Alr o o Alr

3. Adjust the guin switches (using a bdllpoint pen or similar
instrument) and install optional louds us desired.

4. Reussemble the N228.



Power connection and
system activation

AC power cord polarity

Be sure dill ussociated eqguipment is disconnhected from the AC muains.

After making dll sighal connhections und internal adjustments, connect
the ten-pin DC cable from the rear punel of the PLS-228 to the
cohnector on the reur punel of the N228.

Connhect the AC cord to the mule IEC connector on the rear punel of
the PLS-228, then connect the AC cord to the AC mudiins.

To PLS-228 To AC mains
_4ﬁ‘
[[—>
1 =Line (hot)
2 = Neutradl

3 = Earth ground

The LED on the PLS-228 will light; affer about five seconds, the LED on
the N228 will flush. After the LED begyins flushing, turn the OUTPUT LEVEL
knob on the front panel of the N°28 to its lowest (OFF) position (the LED
will stop flashing).

Allow the N°28's circuitry to stabilize for 1 to 2 minutes, then connhect dill
ussociuted equipment to the AC mains und activate it.

For optimual sohic performunce und longevity, the N°28/PLS-228 is
desighed to remuin powered ut dll times (u power-on/power-off
switch ish't provided).

Note: If AC muins power to the N°28 is interrupted, the main
output will be mMuted. When power is restored, the muain output
will remuin muted und the LED will flush until the OUTPUT LEVEL
knob is turned to its lowest (OFF) position (the LED will stop
flashing). Allow the preaumplifier circuitry to stabilize for 1 to 2
minutes; the OUTPUT LEVEL control will then function normdilly.



10

Care and maintenance

To remove dust from the cubinet of the N°28, use u feuther duster. To
remove dirt und fingerprints, we recommend isopropyl ulcohol und u
soft cloth.




Specifications

The correlation between published specifications and sonic qudility is
uhreliable. A list of numbers revedis virtudlly hothing. All technical
medsurements must be subject to qudlitative as well as quantitative
interpretation.

Measurements of the N°28 yield excellent results by any standdards.
However, only those specifications that cpply to its actudl operdtion
are included here.

m Power consumption: 50W muximum, depending on options
m Mains voltage: 100V, 120V, 200V, 220V, or 240VAC @ 50/60Hz
m Overall dimensions: See "Dimensions"
m Shipping weight (2 boxes): 29 Ibs. (13.2ky)
m Connector complement: 16 femule RCA-type connhectors
4 XLR-type female connhectors

2 XLR-type male conhnectors

1 binding post (for turntable ground)

1 ten-pin connector

1 IEC mainhs connector

Phono section | m Gain: Selectuble (see "Set-up und installation”)
m Moving-magnet phono option: 38dB, 44dB

m Moving-coil phono option: 58dB, 64dB

m [Input impedance: Selectuble (see "Set-up und installation”)
m Output impedance: 10Q
m  Maximum output (TAPE output): 6V
m Recommended load (TAPE outputs): 10KQ or greuter
Line section | m Gain: Selectuble (see "Set-up und installation”)
m Single-ended: 6dB, 12dB, 18dB

m Balanced: 12dB, 18dB, 24dB

m Input impedance: 15KQ shunted by 220pf
m  Maximum output (MAIN outputs): 6V
m Recommended load (TAPE outputs): 600Q or yreuter

For more information, see your Mark Levinsoh dedler, or contact:

Madrigal Audio Laboratories, Inc.
2081 South Muain Street (Route 17), P.O. Box 781
Middletown, Conhnecticut 06457 USA

Telephone (203) 346-0896
(FAX (203) 346-1540

If purchused in North Americu, this Mark Levinson product’s warranty is owner-trunsferable.
Wuarranty conditions ure valid only in the country where the product wus originally purchused.

For warranty information und conditions on products purchused outside of North Americu,
contuct your locul dedler or regional distributor.
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Dimensions, N°28, top view

Dimensions, N°28, side view
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Dimensions

3/8"
(9.5)
1/8"
(3.2)
A 1" A
(25.4)
1 <>3/4" dia. O
(19.1) ;
17-17/64"
(438.6) a
15-17/64" 17-1/2"
(387.8) (444.5)
112" e 7y
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A \ A
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t t
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(11.1) (2.5)
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Dimensions, PLS-228, 1-15/64" ‘
fop view (31.4) —0)
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Dimensions, PLS-228, h t
side view 2-39/64" 2-3/4"
(66.3) (69.9)
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(11.1) (2.0)
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