Mounting guide L25D – alkasar oct 2012
diyaudio L20D/L25D topic : http://www.diyaudio.com/forums/class-d/191739-my-design-l20d-irs2092-irfi4020h-200w8r.html
L25D discussion starts at post#198
reference schematic by IRS IRDAUMP 7S : http://www.inductor.com/irf/iraudamp7s.pdf
Finished amp (by ljm)
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L25D board with parts cross-reference

[image: image8.png]



Component list
I Upgraded some components in bold. My two boards differently, marked A and B.
	Type
	Reference
	Value in Kit

	Resistor
	R1
	100K

	
	R2
	330

	
	R7
	3K

	
	R8
	130K

	
	R11
	300 (presoldered – sets switching frequency)

	
	R12
	5K1

	
	R13, R19, R22, R23, R26, R27, 
	10K

	
	R17
	75K

	
	R18
	8K2

	
	R20
	4R7

	
	R28, R21, R29
	10

	
	R24, R25
	20

	
	R30
	10 / 2W

	
	R31
	2K2

	
	R115
	20K

	
	R114
	2K2 / 2W => 3W

	
	R117, R118
	5K1 / 2W => 3W

	Capacitor
	CP1 (input cap)
	22uF => 
Board A : 22u/25V Elna Silmilc II
Board B : 22u/25V nichicon muse non polar

	
	CP2, CP4, CP5, CP6, CP101
	22uF/100V =>
Board A : kit
Board B : 22uF/63V Panasonic FC 

	
	CP3
	10uF/50V =>

Board A : kit

Board B : 10UF/50V Panasonic FC

	
	CP7, CP8 (filtering caps)
	150uF/80V => 820uF/63V Panasonic FC

	
	C2 (input HF filter)
	1n/400V polyester 
Board A : kit

Board B : 1n/400V Wima mkp2

	
	C4, C6, C7
	1nF/400V polyester 

	
	C8, C9
	151 (15pF) ceramic

	
	C11, C14
	104 (100nF) ceramic

	
	C12
	474/250V (470nF) MKP X2 

	
	C10, C13
	104/275Vac (100nF) MKP

	Diodes
	D4, D5, D6
	UF4007

	
	Z103, Z104
	Zener 5V6

	
	Z102
	Zener 15V presoldered

	
	Z1
	Zener 15V (presoldered not on ref design)

	
	LED1
	Blue led

	Transistor
	Q105
	D669

	
	Q1, Q2
	IRFB4020

	Inductor
	L1
	22uH


Upgrades (in bold)
Suggested upgrades

· filtering caps CP7, CP8 : replaced by higher value, lower esr. Max diameter is 13mm.
· input cap CP1 : better quality cap. 22uF/25V Elna silmic II or 22uF/25V non polar Nichicon muse. Even better would be MKP capacitor, 10uF minimum but they are large and probably hard to fit on board. 
· R117,R118 : 5K1 / 2W become 3W to avoid heat issues
· R114 2K2 / 2W becomes 3W to avoid heat issues
My two boards were upgraded differently, as shown in the above table. I could not hear any difference between both boards. Maybe instruments will find some differences when measured.
Soldering

Solder these boards is straight forward. Ljm made the task easy ! Some general recommendations :

First prepare the kit and layout your workplace.
Some people can read resistors, I cannot !  I measure all resistors with ohm-meter, mark them and sort them on my desktop.
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Prepare components and tools
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Solder smallest components first : 

My board came with two zener diodes and one resistor pre-soldered. IRS2092 chip is also presoldered.

Solder first small zener 5V6, then resistors, then 3W resistors, then 1nF capacitors, then… you got it (.

I finished by Transistors and heatsink. 
Before screwing, I put some thermal paste (a little) on D669 transistor. No paste for 4020TBH as the silicon pad will do. Add paste would be less efficient here.

I pre-screwed the transistors to the heatsink without tighten. Then you can adjust position and gently introduce transistors and heatsink legs in the pcb holes. Then solder heatsink. Then fasten the transistors screws and finally soldered the transistors.

First checks
After soldering, clean the board and remover soldering waste (I use an old toothbrush with cut brush to make it stronger). 

Check visually that all components are properly soldered.

Common mistakes:
· Diode or zener mounted reversed polarity

· Electrolytic capacitor mounted reversed polarity

Check conductivity with multimeter in ohmmeter position, between V- and V+ ;  V- and GND ; V+ and GND. You should see resistance growing. Some conductivity is normal given all capacitors on board. If you see close to 0 ohm, you have a short on board. 
(Tip : to avoid cabling mistakes, mark the power supply terminal !! Once the terminal is soldered, the prints on the board are hidden!  

Also check conductivity on the input terminal.

First plugin with power supply should be done with a bulb lamp (or a high power resistor) in series on each power rail. If there is a short, the bulb lamp will light instead of burning the amp !

Here with two 100W bulb lamps (regular bulb lamps, not low energy). On the right hand my SMPS800R power supply from Connexelectronic and on the left my Samsung Galaxy SII android phone used as a source for testing purpose.
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The amp led is on, the bulb lamp off, all is well (
If ok, measure offset at the output. Multimeter in VDC position, pins between SPKR OUT and GND. I measured 0.8mV and 1.3mV which is excellent. The lower, the better. Up to 40mV is acceptable for an amp. IRS2092 is known for very low offset. I would not expect anything above few mV from this board.
Use a speaker board protection board is recommended. I did not in this picture. Shame on me!
First test with a spare loudspeaker ! 
If sound ok, plug your nice speakers and enjoy music (
Wiring with linear power supply board (speaker protection board missing)
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L25D Schematic
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differences L25D versus IR IRAUDAMP7S reference design
· Components values on the board follow the reference design, except for those adjusted to power supply voltage (in red in the Reference schematic)
R7, R8, R17, R18, R12, R114, R115, R117, CP7, CP8

· pot P1 not implemented. Instead, R11 is 300R (pre-soldered on board). Sets the switching frequency.
· The protection led signal circuit is not implemented (R14, CSD1, FET2, R3, D1)

· There is an additional 15V Zener, Z1, not on the IR reference schematic. Z1 is pre-soldered on board,. It is between pins 13 and 15 of IRS2092

Change Power Modulator switching frequency ?
Default setting, recommended by IR : R11 = 300 Ω, PWM freq = 420kHz
Higher frequency reduces the residual PWM sine wave output. But it may produce additional distortion THD, and more heat.
Other settings :  390Ω = 550KHz   ; 470Ω = 650KHz   


How to adjust for different supply voltage ?
See reference design pdf, table page 37 of 42.
Input
IRS2092 input impedance is 3,3K Ω. L25D has additional 100K resistor (R1) in parallel, makes it 3,2K Ω input impedance. 
Source output impedance should not be higher than 600 Ohms to avoid unstability.
Input sensitivity : 3Vrms

Input caps

Input cap (C1) is by default 22uF electrolytic. This value sets -3dB cutoff frequency around 2,2Hz . Minimal recommended value is 10uF. (5Hz cutoff)
Kit provided electrolytic caps can be replaced by better quality caps or MKP caps.
Amplifier will work with input cap bypassed, provided your source has no DC offset.
Characteristics L25D
Power supply : +-60VDC to +-70VDC with kit resistors values
Power : 250W in 8ohms, 350W in 4ohms
Damping factor : TBD
Measured offset Board A: 1.3mV ; Board B : 0.8mV – both excellent

Trevmar THD mesurements on diyaudio : http://www.diyaudio.com/forums/class-d/194617-distortion-tests-hifimediy-t2-ljm-l20d-sure-tda7498.html
My finished amps running on test bed
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