PM200and PM 200D Installation Manual

I ntroduction

Part No ASAM200D-01

The PM200 and PM 200D power amplifiersare bath 200W D dassamplifiers. The difference between the
two is that the PM200D has adigital input compatible with most consumer digital audio formats. This
series of amplifier is capable of operating dff an unregulated 48vDC source dthough best performanceis

obtained with aregulated source

The PM20D is g/nc locks to the incoming audio samplerateto prevent adiasing of the onboard power
converters with theincoming samplerate. The PM200 contains an extrafilter stagethat can be used to
filter off the spurious sgnals before they alias with any of the power converters. The PM200 has an
external syncinput to lock the amplifier to an externa clock source Both the PM200 and PM200D
generate an externa sync signal to lock up other PM200 amplifiers or input power converters sich asthe
BC250, AP250 a P250 series of input power converters.

Specificaions

Input Connedor

Input Sample Rates

Input Formats

Group Delay

Group Delay Flatness
Frequency Response

Power supply rejedion ratio
Distortion

Noise

Analog output range

Gain from analog input to autput

Output Power
Output Impedance

Input Suppy
Mecdhanicd Sze

Efficiency

Protedion:
Startup

Operational

Radiation/Emissons

Externa Power

RCA plug 750hm unbalanced

96K Hz, 88.2KHz, 48KHz, 44.1KHz, and 3XKHz
AES/EBU, IEC958,SHDIF,EIAJ CP340/1201
11uS

+/-5uS

2Hz to 20KHz +/-2dB

TBD

0.5% at 1KHz 200w output

10mV RMS 20 to 20KHz

3.75Vpp maximum full scde. 3.5Vpp typical
40VIV

200W rms 400W peak

4 ohms

36VDC to 52vDC 10A peak

5.8 inches x 4.0 inches x 1.25 inches (LXWxH)
80%

-Amplifier will not start if agroundfault of morethan 1 mA is
Present on either speaker terminal.

-Over temperature shutdown at 80C base plate temperature
-Over current shutdown if speaker load istoo high or shorted
-Under voltage shutdown if input supply istoolow.

-Designed to med FCC dassA conducted emissons on power supply
And speer leads.

+5V and -5V at 100mA each isavailable to power external signal
Processors.



Physical Installation

The PM200 and PM200D power amplifier modules bath have the same footprint. Thisis useful for
systems where thereis an option for analog inputs or digita input. The foatprint is si1own at the end of this
document. The base plateisan aluminum plate for heat sinking the amplifier. It should be mounted
againgt the hea sink or enclosure wall. The baoard should be mounted using 0.25 inch standoffs and 4-40
hardware. The base plate can be modified for particular appli cations (PEM nuts, tapped holes, etc may be
added for custom applicaions). Locations of the mounting holes is shown.

Power/Spedker connedion

Connector

The mnnedor is Molex part number 26-60-4040 friction lock header. It mates with Molex part number 90-
50-8033. Thecrimp pins vary depending an wiring, toding and plating. 1t would be best to contact a
Molex distributor to find the pins for your applicaion. Minimum 18AWG wire isrecommended.

The Pin out for the mnnedor is as foll ows:

Pin Function

1 +36t052vDC
2 Ground

3 Speaker +

4 Speaker -
Speaker Output

The speaker output should be mnneded to a4 chm speaker. There should be no dred connedion from the
speaker output terminalsto ground a the amplifier will not start up. Capacitance from each of these
terminalsto ground should be avoided. The DC voltage on each of these outputsis %2 the supply voltage.

It is best practiceto placethefilters for the speaker before the amplifier and then conned the speaker
diredly to theamplifier. Thisreduces the headroom used for amplifying signals that are never used.

Power Input

In order to get the full 200W RM S from the amplifier, a clean 48VDC inpu suppy should be used. The
quality of the power supply will have an effect on the performanceof the anplifier. Some of the powering
options are:

Transformer/Redifier — The amplifier may be powered with a36V 6A transformer through a 10A redifier.
Thereisalarge enough capacitor built into the amplifier that it can function without the usual smoathing
cap at the output of theredifier.

Transformer/Redifier/Regulator — With this option a higher voltage transformer (such as48V 6A) is used
with alarge @pacitor at the output of theredifier. Thisisthen passed through aregulator to provide the
48vDC output. Theregulator can be linea (with apendlty to efficiency) or switching. If aswitching
regulator is used, it should be sync locked to the amplifier.

PS50-Thisisalight weight, efficient, and cost eff edive power supdy designed to work with the PM200
seriesamplifiers.



Control InterfacePM 200D

The a@ntrol interfaceis provided with a 20 pin dual row 0.1” header. Theuser can use RTV or other
adhesive to hold the mnnedor on. The pin out is below.

Pin Function

1 Enable

3 Data

5 Latch

7 Clock

9 Left output
11 Right output
13 Input

15 Sync output
17 +5V

19 -5V
2,4,6,8,10,

12,14,16,18,20 Ground
In addition to thisheader isa 75 chm RCA connedor for the digital audio input.
Volume Control/Analog Processing

The analog input ison the INPUT pin. There ae 2 outputs from the digital to analog converters. Oneis
for theleft and the other isfor theright channd. They arelow impedance op amp outputs. They should
not be diredly loaded with a capacitor.

Thereis excessgain from the output of the D/A converter to theinpu of the anplifier that will result in
clipping if thereisno losshetween the D/A output and theinput pin. The D/A output is 3.5Vpp nhominal
and the amplifier will clip with an input of 2Vpp. Thisallows the use of lossy filters and a volume wntrol
between the D/A converter output andthe anplifier input. Other optionsfor this connedion include:

1)A system where the user can use a analog sourceor digital source

2)A stereo system using a PM 200D and PM 200 sync |locked together.

3)A system wherethereisthe nedad for afilter to compensate for speaker response or for a frequency
seledive speaker (subwoofer drive, etc).

Theseinputs are single ended so care must be taken to prevent noise from being induced into these signals.
Digital control pots may be used but care must be taken that some have ahigh frequency charge pump to
program the NVRAM. This charge pump can generate noise that can alias with the anplifiers switching
frequency and generate undesired noise.

Left output level
Right output level
Input level (clipping)
Input Impedance

3.5Vpp+/-0.25v
3.5Vpp+/-0.25V

2Vpp @45vDC suppy voltage
47K single ended



Sync Output

Thisoutput isasquare wave at the switching frequency of the amplifier. Itisused to sync lock other
amplifiers, power suppies and signa procesors to the switching of the amplifier to prevent diasing of
different switching frequencies and sampleratesin the system. It is compatible with the BC250, and
PS50 series of power converters. Excessloading on this pin can result in internal lossof lock of the

amplifier.

Minimum output high voltage
Maximum output high current
Maximum output low voltage
Maximum output low current
Frequency Range

Enable Control

2.4V

4mA

0.5v

-12mA

200KHz to 30KHz

Thislogic level signal is used to placethe amplifier into alow power consumption mode. The anplifier
can berestarted in under 1ImS using this method of power down. When in this power down mode, the
ground fault conditions must not be present or the anplifier will not restart. Thisisuseful for battery
powered systems where power consumption is criticd.

Input High Voltage 2.0V to 5.5V
Input Low Voltage -0.5V t0 0.8V
Disable power consumption (entire amplifier) 1w

Enable power consumption (entire amplifier) 5wW

If thisinput is left floating, the amplifier will go into the enabled state. A high level input will enable the

amplifier.

Fault Indication

Thisisaset of 3 lines from the amplifier. The faults and warnings are output in aseria format. The datais
valid on therising edge of the dock signal. Onceall of the bits have been clocked out, the latch line will
pulse high. Thisoutput format is designed to be cmpatible with the inpusfor the 74HC595 shift register.

Port Bit rate

Minimum output high voltage
Maximum output high current
Maximum output low voltage
Maximum output low current
Over temperature limit

Over temperature hysteresis
Under voltage limit

Over current limit

Ground fault trip current

Bit order

Bit Function

Decoder error bit O

Decoder error bit 1

Decoder error bit 2

Over temp fault

Over current fault

Ground fault/UV fault

Fan enable

N|O|OARIWINF|IO

Relay enable

10Kb/S
2.4V
4mA
0.5v
-12mA
80C

5C

TBD
11A+/-1A
TBD



Decoder Bit 0 Decoder Bit 1 Decoder Bit 2 Fault

0 0 0 No error

1 0 0 Validity hit high

1 1 0 Slipped sample

1 0 1 Parity error

0 1 1 Biphase mding error
1 1 1 No lock

If the decoder encounters ano lock condition, the anplifier will freerun at afrequency of approximately
250KHz. The over temperature, over current, and ground faults result in the anplifier going into adisabled
state. An under voltage fault may be indicated by the under voltage fault bit being set in the fault
information or by thelack of error information.

IMPORTANT: The ground fault is disabled after the amplifier has garted. After startup, if a short to
ground acaurs on the speaker connedions, the arrent on the shorted linewill go to the over current trip
value before the amplifier shuts down. At that time the amplifier 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 i s used to enable woling
or reduceload on the anplifier before it shuts down. Therelay enable hit is used to control an external
relay on the speakersto suppressa small transient on startup. The startup transient is usually quite small
but it isaudible and may be worth suppressng in higher end applications. These ae active high hits.

Exter nal Power

These outputs are used to power external contral circuits from the PM200 and PM200D amplifiers.
Externa control circuits can be things like op amps, filters, and other low power signa conditioning
circuits. There may be upto 100mVpp autput ripplethat is at the frequency of the mnvertersin the
amplifier. For sensitive drcuits, additiona filtering may be desired. 100mA isavailable from either
output. Excesscurrent draw on these outputs will result in the anplifier 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




Connedion Arrangements

The PM200 and PM 200D are capable of generating a sync signa for other amplifiersand power
converters. To help with thefan out of the sync signal in large systems it is posshle to cascade the
amplifiers. Theamplifier or sourcethat generates the sync signal would be the master. The other
amplifierslocking to that signal would be slaves. |n a cascaded system, a dave amplifier sync output
would be the magter of the next set of amplifiers.

The audio autputs of the PM200D can aso ke used to drive a PM200amplifier inpu. Thiswould be used
in a stereo system. Theleft signal could be put through a volume mntrol and used to drive the input on the
PM200D. Theright signal could be put through another volume mntrol and used to drive a PM200
amplifier. For thisthe differential inputs on the PM200 must be used and the PM 200 must be sync locked
to the PM200D.

If the system is being powered from one of the power factor corredion input modules, the sync signal
should be run to the PS250to lock upthe switching. The PS250 power supplies can be pardleed for
enhancead power handling and reliability. If aPS250blows, the other onesin the system will t ake the extra
load until areplacement can beingtalled. In the @ase of one anplifier and ane power supply, thereislittle
nee for fusing the power supdy bus. In the case of multi-channd, multi-power supdy systems, itisa
goad idea to fuse each power supdy and amplifier on the bus.

It is aso posshleto use one PR50to drive more than one PM200/D module. In this case, the total output
power of the PM200 s must be limited to lessthan the maximum power of the PS250. You could run a2
channel 100W rms per channd system off one P250.

A simplified 2 channel 200W rms per channd digitd input system with battery backup is shown in Figure
2. Therewill be additional connedions for enablingthe mnvertersand amplifiersaswel asfunctiona
contrals such asrecharge, run off battery, power down, etc.

The PM200 and PM200D amplifiers are not designed to be operated in a parall € configuration where the
speaker terminads aretied together.



Figure 1 — Medhanical requirements




Figure 2 — Connedion Example



