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Introduction

The PM200 and PM200D power amplifiers are both 200W D class ampli fiers.  The difference between the
two is that the PM200D has a digital input compatible with most consumer digital audio formats and the
PM200 has analog inputs.  This series of amplifier is capable of operating off an unregulated 48VDC
source although best performance is obtained with a regulated source.

The PM200 contains an extra filter stage that can be used to filter off the spurious signals before they alias
with any of the power converters.  The PM200 has an external sync input to lock the amplifier to an
external clock source.  The PM200 generates an external sync signal to lock up other PM200 amplifiers or
input power converters such as the BC250, PS250 or AP250 series of input power converters.  The
PM200D and PM200 can be used together to provide a stereo output from a digital signal source.

Specifications

Input Impedance 47K differential input
Group Delay, Ampli fier 11uS
Group Delay Flatness, Ampli fier +/-5uS
Frequency Response, Input filter 2Hz to 20KHz +/-.5dB
Frequency Response, Amplifier 2Hz to 20KHz +/-1dB
Power supply rejection ratio TBD
Distortion, overall 0.5% at 1KHz 200W output
Noise 10mV RMS 20Hz to 20KHz
Gain, Input Filter 1V/V
Gain, Amplifier 40 V/V

Output Power 200W rms 400W peak
Output Impedance 4 ohms
Input Supply 36VDC to 52VDC 10A peak
Mechanical Size 5.8 inches x 4.0 inches x 1.25 inches (LxWxH)
Eff iciency 84%

Protection:
Startup -Amplifier will not start if a ground fault of more than 1 mA is

Present on either speaker terminal.
Operational -Over temperature shutdown at 80C base plate temperature

-Over current shutdown if speaker load is too high or shorted
-Under voltage shutdown if input supply is too low.

Radiation/Emissions -Designed to meet FCC Class A conducted emissions on power supply
 And speaker leads.

External Power +5V, +12V and –5V at 100mA each is available to power external
signal processors.  Over current protection on outputs.



Physical Installation

The PM200 and PM200D power amplifier modules both have the same mechanical footprint.  This is
useful for systems where there is an option for analog inputs or digital input.  The footprint is shown at the
end of this document.  The base plate is an aluminum plate for heat sinking the ampli fier.  It should be
mounted against the heat sink or enclosure wall.  The board should be mounted using 0.25 inch standoffs
and 4-40 hardware.  The base plate can be modified for particular applications (PEM nuts, tapped holes, etc
may be added for custom applications).  Locations of the mounting holes are shown.

Power/Speaker connection
Connector
The connector is Molex part number 26-60-4040 friction lock header.  It mates with Molex part number 90-
50-8034.  The crimp pins vary depending on wiring, tooling and plating.  It would be best to contact a
Molex distributor to find the pins for your application.  Minimum 18AWG wire is recommended.

The Pin out for the connector is as follows:
Pin Function
1 +36 to 52VDC
2 Ground
3 Speaker +
4 Speaker -

Speaker Output
The speaker output should be connected to a 4 ohm speaker.  There should be no direct connection from the
speaker output terminals to ground or the ampli fier wil l not start up.  Capacitance from each of these
terminals to ground should be avoided.  The DC voltage on each of these outputs is ½ the supply voltage.

It is best practice to place the filters for the speaker (such as a subwoofer filter) before the ampli fier and
then connect the speaker directly to the ampli fier.  This reduces the headroom used for ampli fying signals
that are never used.

Power Input
In order to get the full 200W RMS from the amplifier, a clean 48VDC input supply should be used.  The
quality of the power supply will have an effect on the performance of the amplifier.  Some of the powering
options are:
Transformer/Rectifier – The amplifier may be powered with a 36V 6A transformer through a 10A rectifier.
There is a large enough capacitor buil t into the ampli fier that it can function without the usual smoothing
cap at the output of the rectifier.
Transformer/Rectifier/Regulator – With this option a higher voltage transformer (such as 48V 6A) is used
with a large capacitor at the output of the rectifier.  This is then passed through a regulator to provide the
48VDC output.  The regulator can be linear (with a penalty to efficiency) or switching.  If a switching
regulator is used, it should be sync locked to the amplifier.
PS250 – This is a light weight, eff icient, and cost effective power supply designed to work with the PM200
series amplifiers.



Control Interface
The control interface is provided with a 20 pin dual row 0.1” header.  The user can use RTV or other
adhesive to hold the connector on in high vibration environments.  The pin out is below.

Pin Function
1 Enable
3 Data
5 Latch
7 Clock
9 Sync Input
11 +12V
12 Input +
13 Input -
15 Sync Output
17 +5V
19 -5V
2,4,6,8,10,14,16
,18,20

Ground

Analog Input/Input Filter

The PM200 is equipped with an additional input filter that may be used if the input signal may have high
frequency components that could alias with the switching frequency of the ampli fier to result in noise.
Some of the offending sources are switching power supplies, radio stations and sample rates of external
D/A converters.  The user is provided the option to use the filter if the signal is not known to be clean.  If
there is no interfering signals present or a correlated sync signal is available, the input filter and associated
group delay can be bypassed.

The filter is unity gain.  Bypassing is done by installing J201 on the board.  The INPUT terminals are
differential inputs to help suppress noise.

Sync Input

This input is used to lock the ampli fier to an external clock source.  This input has the following
specifications:
Input High Voltage 2.0V to 5.5V
Input Low Voltage -0.5V to 0.8V
Minimum pulse width 100nS
Frequency Range 15KHz to 1MHz (minimum of 40KHz recommended to prevent noise)
Unlock detection time 2.2mS
Acquisition time 4/Fsync+2.2mS typical

When not used, this input can be left floating.  If the sync input is not used, then the ampli fier will self
clock at approximately 245.76KHz.  This is a harmonic of typical sample rates used on digital sources so
there will still be suppression of alaising products.
If this input is used, then the ampli fier goes into a couple of different modes:
Mode 1 – Divider acquisition.  During this time the divide ratios for the PLL are determined.  This time
lasts for less 1mS.  If a valid divide ratio can be obtained, the ampli fier goes into Mode 2.  In this mode, the
converters are locked to an internal 250KHz clock.  If there are high frequency components (>100KHz) on
the analog input to the ampli fier, they may alias with the switching frequencies to result in noise in the
audio band.  The output is still enabled in this mode.
Mode 2 – Sync locked.  In this mode, the switching is locked to some harmonic or sub-harmonic of the
input sync pulses.  The nominal operating frequency of the amplifier will be in the range of 200KHz to
300KHz.  If the PLL goes out of this range, the ampli fier wil l indicate that an out of lock has occurred and
go into mode 1.



Sync Output

This output is a square wave at the switching frequency of the amplifier.  It is used to sync lock other
ampli fiers, power supplies and signal processors to the switching of the ampli fier to prevent aliasing of
different switching frequencies and sample rates in the system.  It is compatible with the BC250, AP250
and PS250 series of power converters.  Excess loading on this pin can result in internal loss of lock of the
ampli fier.

Minimum output high voltage 2.4V
Maximum output high current 4mA
Maximum output low voltage 0.5V
Maximum output low current -12mA
Frequency Range 200KHz to 300KHz

Enable Control

This logic level signal is used to place the ampli fier into a low power consumption mode.  The ampli fier
can be restarted in under 1mS using this method of power down.  When in this power down mode, the
ground fault conditions must not be present or the ampli fier wil l not restart.  This is useful for battery
powered systems where power consumption is critical.  It is also useful to mute the amplifier if transients
may be present on the input signal (connecting/disconnecting/powering up/powering down signal sources).
Input High Voltage 2.0V to 5.5V
Input Low Voltage -0.5V to 0.8V
Disable power consumption (entire ampli fier) 1W
Enable power consumption (entire amplifier) 4.6W

If this input is left floating, the ampli fier wil l go into the enabled state.  A high level input will enable the
ampli fier.

Fault Indication

This is a set of 3 lines from the amplifier.  The faults and warnings are output in a serial format.  The data is
valid on the rising edge of the clock signal.  Once all of the bits have been clocked out, the latch line will
pulse high.  This output format is designed to be compatible with the inputs for the 74HC595 shift register.

Port Bit rate 10Kb/S
Minimum output high voltage 2.4V
Maximum output high current 4mA
Maximum output low voltage 0.5V
Maximum output low current -12mA
Over temperature limit 80C
Over temperature hysteresis 5C
Under voltage limit 36V
Over current limit 11A +/-1A
Ground fault trip current 10mA

Bit Function
0(first out) PLL unlocked
1 Fan Enable
2 Relay Enable
3 Over temperature fault
4 Over current fault
5 Ground fault/UV shutdown
6 0 always
7(last out) 0 always



If a PLL unlock condition is encountered, the switching frequency of the ampli fier wil l free run at about
250KHz.  If an over temperature, over current, ground fault, or under voltage condition occurs the ampli fier
output wil l be disabled.  An under voltage condition may be indicated by either the error bit being set or no
error information being generated by the ampli fier.

IMPORTANT: The ground fault is disabled after the ampli fier has started.  After startup, if a short to
ground occurs on the speaker connections, the current on the shorted line will go to the over current trip
value before the ampli fier shuts down.  At that time the ampli fier will shut down and wait for the fault to
clear before restarting.

The Fan enable bit and the Relay enable bits are not fault bits.  The Fan enable bit is used to enable cooling
or reduce load on the ampli fier before it shuts down.  The relay enable bit is used to control an external
relay on the speakers to suppress a small transient on startup.  The startup transient is usually quite small
but it is audible and may be worth suppressing in higher end applications.  These are active high bits.

External Power

These outputs are used to power external control circuits from the PM200 amplifiers.  External control
circuits can be things like op amps, filters, and other low power signal conditioning circuits.  There may be
up to 100mVpp output ripple that is at the frequency of the converters in the ampli fier.  For sensitive
circuits, additional filtering may be desired.  100mA is available from either output.  Excess current draw
on these outputs wil l result in the amplifier shutting down.  Dynamic loading (such as high current
switches, relays, etc) should be avoided on these lines.
+5V output +5V+/-0.25V
+5V ripple 100mVpp
-5V output -5V+/-1V
-5V ripple 100mVpp
+12V output +12V +/-1V
+12V ripple 100mVpp



Connection Arrangements

The PM200 and PM200D are capable of generating a sync signal for other ampli fiers and power
converters.  To help with the fan out of the sync signal in large systems it is possible to cascade the
ampli fiers.  The amplifier or source that generates the sync signal would be the master.  The other
ampli fiers and modules locking to that signal would be slaves.  In a cascaded system, a slave ampli fier sync
output would be the master of the next set of amplifiers.

The audio outputs of the PM200D can also be used to drive a PM200 ampli fier input.  This would be used
in a stereo system.  The left signal could be put through a volume control and used to drive the input on the
PM200D.  The right signal could be put through another volume control and used to drive a PM200
ampli fier.  For this, the differential inputs on the PM200 must be used and the PM200 must be sync locked
to the PM200D.

If the system is being powered from one of the power factor correction input modules, the sync signal
should be run to the PS250/E to lock up the switching.  The PS250 power supplies can be paralleled for
enhanced power handling and reliabil ity.  If a PS250 blows, the other ones in the system will t ake the extra
load until a replacement can be installed.  In the case of one amplifier and one power supply, there is little
need for fusing the power supply bus.  In the case of multi -channel, multi-power supply systems, it is a
good idea to fuse each power supply and amplifier on the bus.

It is also possible to use one PS250 to drive more than one PM200/D module.  In this case, the total output
power of the PM200’s must be limited to less than the maximum power of the PS250.  You could run a 2
channel 100W rms per channel system off one PS250.

A simpli fied 2 channel 200W rms per channel digital input system with battery backup is shown in Figure
2.  There will be additional connections for enabling the converters and ampli fiers as well as functional
controls such as recharge, run off battery, power down, etc.

The PM200 and PM200D ampli fiers are not designed to be operated in a parallel configuration where the
speaker terminals are tied together.



Figure 1 – Mechanical requirements



Figure 2 – Connection Example


