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M-200 SPECIFICATIONS
Minimum continuous power output
per. channel 20Hz-20kHz, 8 @ ,
both channels driven,
Minimum continuous power
output per channel 20Hz-20kHz
at 490 , both channels driven.

THD 20H=z-20kHz between 0.25w
and full power, 80

THD 20Hz-20kHz between 0.25w
and full power, 40Q

IM distortion, (SMPTE) fraom
(.25« to full power, 81}

Signal to noise (ref. rated
output, "A" weighting).

IHF noise. (ref. OdBwW, "A"
weighting)

Power bandwidth (IHF).

Slew rate v/asec

Damping factor ref. 50Hz, 8 O
Input impedance

Input sensitivity (ref. full
output)

IHF sensitivity (ref. OJBW}
Input connection

Output connection

Fan cocling

Power requirements idle/
fdll power

Weight (net)

Dimensions (W,H,D,)

125w

200w
.02%
.05%
.02%
110dB

-904dB
7Hz-100kHzZ
70

175

10k 0

1.4v

.125v

phono (RCA)

Dual binding post (5-way)

outlet —25w max.

50w,/ 500w
31 1bs./l4kg

9" x 5 1/4" x 13"
48.2cm x

13.3am x

33cm

The above specifications are subject to change without prior notice.




Required Test Equipment

BEFORE STARTING . . .

Cerwin-Vega amps are professional, high power amplifiers that

absolutely require proper test equipment and cualified service

persommel. In order to perform basic amplifier testing and repair

you must have the following equipment:

1. Digital multimeter or VIVM B

2. Oscilloscope, preferrably with dual trace.

3. AC current meter

0-15 amp range
DC current meter

4. AC variac 20 amp, 0-120% output

5. High power (250w) load resistors which can provide the following
precision, noninductive load resistances.

2Q , 1kW min.
40 , 1kW min.
&0 , 500W min.

6. Signal generator with 10v sine wave output or, if distortion
measuraments are to be made, a high quality distorticon analyzer
with very low residual distortion (.002%) is required (such as
the Sound Technology 1700 Series).

NOTE
Read the product owner's manual thoroughly if in doubt about
operation.

This service manual is intended as a quide, not a Bible. We

have made every effort to insure its accuracy; however, an error in

the manual or a change in the amplifier assembly is always possible.

If you feel you are fighting an impossible problem or have a

question, call Cerwin-Vega's Technical Services Department.
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Notes to Read:ng Schematics -
All voltages are DC, no load, no signal, unless otherwise specified.
When replacing transistors, be sure to match the beta codes.
Resistors are 1/2w, 5% carbon film unless otherwise specified.
Cap values are in pf, unless otherwise specified.

Capacitor tolerance coding on parts list is as follows:

Jd = 5%
K= 10%
M= 20%

P = Guaranteed minimm value

Z = +80%, -20%

(3)




M-200 CIRCUIT DESCRIPTION

DRIVE CIRCUITRY

Q202/0203 and Q204/Q206 make up a dual differential first stage
which provides the initial voltage gain. This stage operates fram
a +24v supply (zeners CR205 and CR212). Q201 and Q205 act as level
shifters to drive the class A stage, Q209 and 0210. Drivers 0211
and 0212 provide further current gain for the output stage.

Electronic current limiting is provided by Q213 and 0214, and
associated camponents. When the voltage across any emitter resistors
in the output stage (i.e., output current) becomes excessive, Q213 or

0214 turns on, clamping the base of the driver to the output rail,

preventing further current drive.

QUTPUT STAGE

The output sections consist of parallelled cutput devices Q601
through Q604, which provide final output drive. Q301, 0302, and
related components form a bias compensation network. 0302, mounted
behind the circuit board directly against the output heat sink,
senses temperature and adjusts the idling current (back in the class
A stage) accordingly. This provides optimum thermal stability and

performance.

PROTECTION CIRCUIT
The protect circuitry is designed to protect the amplifier and
speakers under potentially harmful conditions, described below:

1.) Short circuits, excessive current flow, overloads, etc. are

sensed across the output emitter resistors. If Q401 or Q402 switches

on, level shifter Q404 will turn on Q407, de-energizing the output




relay, K401 (via Q408).

2.) Sustained DC voltage at the output - the output of Chl

and Ch2 is summed and integrated by R403, R404, and C403. A positive
offset will turn on Q406, a negative offset turms on the Q403/0405
pair. Again, the result is that Q408 and K40l are turned off.

3.) Loss of AC power or very low line voltages are prevented

from causing dangerous or ammoying transients by Q407. A loss of
rectified AC (via CR401) will forward bias Q407 through R41l. This
also provides turn-off muting. Turn-on delay is dependent upon
R415 and C406, approximately four (4) seconds.

As long as the fault condition remains, K401 will remain off.
When the condition has cleared, Q408 will again turn on after C406
has charged (typically three to five [3 to 5] seconds).

CR402 through CR409 are meter rectifier bridges. Note that
the output metering is connected after the output relay, preventing

an indication when in the protect mode.
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M-200 Bias and DC Offset Adjustment
" The bias and offset adjustments are preset at the factory to
strict tolerances, and should not drift or require re-adjustment.
However, if any transistors on the drive board have been replaced,
these procedures should be followed. These measurements should be
performed with no signal and no load.

Setting bias - To check the bias connect a DC voltmeter between

the ocutput and the VI sense buss. These points can be found on the
vellow and red wires which exit the output board on the 3 pin molex
plug. If necessary, adjust R246, a thumbwheel pot directly below
the 15-pin drive board connector, to obtain a reading between
22mv-28mv (.022v-.028v). Note: -When the amplifier is first turned
on "cold", these readings may be lower. *CAUTION: The 15-pin
connector has high DC voltages on the exposed pins. Use care to
avoid them.

DC offset mult! — To check the DC offset, connect a DC voltmeter
between circuit ground and the yellow wire soldered to the top of
the output board. If necessary, adjust R203, a thumbwheel pot at
the bottom left of the drive board, to cbtain a reading within about
10mv of zero (-.0lv—+.0lv). CAUTION: The finned heat sinks on
adjacent driver transistors have high voltage potentials between
them. A better method involves using a small screwdriver with an

insulated shaft and handle, and inserting it into the rear adjust-

ment slot on R203. 7
* Before making any adjustments, let the amplifier warm up by

operating it into a load at low power (1-10 watts) for a few minutes.

(8)




Operational Test Procedure - Initial "Cammon Sense" Trouble Shooting

A. Remove the top cover and visually inspect the unit. Look for
burnt components or open internal fuses, loose wiring connectors,
screw connections, etc. If an intermittent problem is suspected,
remove the drive boards and carefully examine all solder connections
and foil patterns for breaks.

B. Basic Voltage Checks: _

Note: Unless otherwise stated,- all measurements made with 120
vac line, with no signal, and no load.

1. Check the positive and negative supply voltages at the
supply capacitors. They should be + and - 67 vdc +5%, and positive
and negative supplies should be within 1 wvolt of each other.

2. Check bias and DC offset in each channel, adjust if
necessary. (See bias and DC offset procedures.)

3. Verify VI limiter operation by connecting a 20 load to
the cutput terminals. With a 1kHz signal generator, slowly increase
the signal until; at approximately 9vims cut the positive and
negative wave tops will clip symmetrically. Be sure that the AC
line voltage is maintained at 120v. If the above description isn't
obserjred, stop the test and repair the VI limiter circuit.

4. Verify full power output. Into 80 -31.6 vims. Into 40
-28.3 vims.

5. If a distortion analyzer is available, the distortion may
also be checked.

6. Recheck the bias and offset while the unit is warm. It

should remain relatively stable.




M-200 Protection Circuit Problems
Protection stays in "Protect" mode:
Disconnect the 3 pin connector from the channel one cutput board
and wait about 15 seconds.

Does the protection circuit reset?

YES NO
Repeat the above procedure for channel two, with channel one still
disconnected.

Does the protection circuit reset now?

IES NO

Is the AC voltage at the fan outlet on rear chassis apron (white

wire) about 48 vrms?

YES : NO

|
Check the AC wiring connections back through bridge rectifier to
power transformer.
Trouble in protection circuit -— check on protection schematic.
Determine the channel causing the protect mode by recomnecting the
molex plugs. When the unit goes back into protection, check the

voltages on the plug wires.




Between black and red — about 50 mvdc (.04v~.06v)?

¥ES NO

Does bias control correct reading?

YES NO

Set bias according to instructions. , , _
Replace with another drive board and recheck.

DC voltage exists between vellow wire (output) and ground. If the
offset adjustment does not correct it, there is probably a shorted

output device(s). Refer to output stage flowchart.

(1)




Output Stage Problems M-200
Is there DC output or are DC fuses blown?

YES

Blown DC fuses are usually caused by a short in the output stage.

1. The output protection relay must be bypassed by connecting the

yellow PCB output wire to the red output terminal. REMEMBER TO

DISCONNECT THE JUMPER WIRE AFTER SERVICING!!!

2. It is also necessary to connect an eight or four ohm load
resistor (500 watt) to the outputs.

3. Remove the drive board from the output assembly.

4. Comnect an AC current meter (0-5 amps) into the AC (mains) line.
Turn up the variac slowly and monitor the AC current. Does it stay

below 0.5 ampere?

NO ¥ES

Drive board or bias network (Q301, Q302, etc.) is defective. Replace

board and check voltage between pins 7 and 9 — should be approx-

imately 2.35 volts. If bias control can not bring it into this

range, try another drive board. If it doesn't work, bias network

(0203, Q301, or related ccxrponents)' are defective.

* Check voltages across .47 emitter resistors —— amy reading indicates a
bad device in the positive or negative legs. Remove any devices

which show emitter current.
Defective devices should be replaced with ones of the same beta -

grade code. Before replacing the drive board, a quick check with
an ohm meter should be made for a shorted driver or predriver. Check
the 252969's and 25C2239's between emitter, base, and collector. If

they're o.k., replace the drive board, and slowly power up the unit.

(12)
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Service Addendums - M-200 Protect PCB

1. Relay circuit: This modification may be necessary to any
units with serial nunbers below 790600. The changes described
shorten the time required for the relay to de-energize (protect) and
also provides a more stable turn—on time.

See protect PCB assermbly drawing.

R415 - was 180k - is 4.7MQ , 5%, /2w -

C406 - was 100uf - is 3.3uf, 35v, 20% tantalum

Q408 - was RCA IA09 - is TIS 151
This change should be made, under warranty, to any unit not modified,
in order to provide better protection to the amplifier.

2. DC sense resistor: R407, a 15k resistor, determines the
protection unit's sensitivity to DC output voltage. In same cases,
when using bass synthesizer boxes which produce an asymmetrical
waveform, this resistor may have to be lowered (to 8.2k) to prevent

false protection triggering.
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