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#%: millwood RY[E: 2007-10-24 21:40 #RHH: Class D amp discussion
I would like to start a thread on Class D, knowing that we have a resident expert (fumac) on it.

Class D amps (or PWM amps) have its output stage work like a switch. It was invented in the 1950s and never took off due
to poor sound quality and lack of highspeed switching devices.

a few things happened in the last few years.

1. power electronics got a lot better, and mosfets can switch in mhz range.
2. the use of DSP allows noise shaping (pre-distortion) to improve sound quality.

The first successful Class A amp is the Panasonic SA-XR20 which uses the Tl TAS PurePath chips. It was called Poorman's
Krell when it was introduced. That series goes all the way to XR-70 (XR20, 25, 40, 50, 55, 57 and 70). you could get them
for less than $200 in the US, which includes AV functions, 125wx6 or x7 power. pretty good for the money.

then you have T-amp, using Tripath's class D chips.

after that, you have a rebirth of the Class D era.
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There are basically three types of Class D amplifiers.

a) open loop analog: this topology takes an analog input, run it through a PWM modulator to get a PWM signal, and have a
driver stage that runs either in half bridge or full bridge.

it usually runs on fixed frequency and uses onboard oscillator / clock.

#%: millwood R}[E: 2007-10-24 21:49

this is a typical open loop analog class D amplifier (LM4673):

? B A HF: Open Loop PWM.JPG (2007-10-24 21:49, 71.33 KB) / T&x#k 209
http://bbs. hifidiy.net/attachment. php?aid=266318&k=c80bc2aa9c96978d0c3a9f5fce2d617a&t=1266022130&sid=88tt3Q
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the second type of Class D is open loop digital class D amplifiers.

Rather than taking an analog input, they take a digital input (PDM, or PCM or S/PDIF, depending on what the situation may
be), and use it to directly drive a PWM modulator.

earlier ones do not pre-distort the input signal, and don't sound quite good due to distortion introduced in the PWM
modulation. TI, through an acquisition, found that you can pre-distort the signal in a way so that after it has been distorted
by the PWM modulator, it forms great sounding signal after the low-pass filter.

That becomes the Tl PurePath family of DSP-based PWM modulators. they typically consists of a PWM controller /
processor (TAS5518) driving a few power stages (TAS5182).

? B A K4 : Open Loop Digital.JPG (2007-10-24 22:03, 95.23 KB) / T&/#k 182
http://bbs.hifidiy.net/attachment.php?aid=266336&k=41f2c40e1896ad22ef5737d78f0f88d2&t=1266022130&sid=88tt3Q
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all of the two class d amps are open loop: the output signal is never fedback to the input.

so they suffer from poor PSRR, among other things. Tl actually had an application note that uses supply voltage for volume
control for its PurePath chips.

the 3rd type of Class D uses feedback. they are called self oscillating class D. They use positive feedback to great
oscillation. the feedback signal can be picked up from before the filters (pre-filter feedback) or after the filters (post-filter
feedback).

The first that came to the market is IRF's IRAudAmp 1 (https://ec.irf.com/v6/en/US/adir ... QueryName=iraudampl).

the front-end is a LT1220 that takes the input signal, mixed it with pre-filter feedback. the output is a IR2011S half bridge
driver driving two N-channel mosfets.

I have built this one and it sounds quite good.

? B A K : IRAudampl block.JPG (2007-10-24 22:12, 63.87 KB) / T&k#k 179
http://bbs. hifidiy.net/attachment.php?aid=266337&k=60d43377d8a7c3326310f0d48f5565d 1&t=1266022130&sid=88tt3Q
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IRF made a few versions of its self-oscillating class D amp. the latest is IRAudAmp5, using IRS2092 single chip that
integrates the front end (now a transconductance amplifier for speed, comparators and half bridge driver).

Here is its block diagram. Unfortunately, it is not avalable yet. the price is $1 - 2 per chip.
You can build a whole amp for probably less than $10.

? B A K : 1IRS2092 Block.JPG (2007-10-24 22:16, 50.32 KB) / T &%k 227
http://bbs.hifidiy.net/attachment.php?aid=266345&k=1647f95da7233eb4c261200d005f547d&t=1266022130&sid=88tt3Q
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Use English expression, we understand
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But thank very much

#%: Julien EHE: 2007-10-24 22:29
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4% : millwood BY[E: 2007-10-24 22:30

at the same time that IRF was developing its class D amp, Phillips was also working on its class D amp. However, the
Phillips design uses post filter feedback for better sound quality and better PSRR.

Here is the original article in AES article (http://www.ciaudio.com/ucd_aes.pdf).

Bruno soon left Phillps and Hyperx started to market a similar design called Universal Class D (UcD) at their website. the
first product is UcD180 and now they have UcD700. | have a UcD180 and it sounds very good.

Here is the block diagram for UcD. As you can see, it takes post-filter signal, and feeds it into a conventional amplifier to
start a positive feedback loop.

Later in the article, Bruno put forth a schematic that doesn't have device selection nor values.

However, in case you want to do it, Phillips put forther a full application note on almost the same thing
(http://www.semiconductors.philips.c...s/UM10155_1.pdf).

1 also built it and found it difficult to get started. | have also tried to build one with a half bridge driver but that had
problem oscillating during the negative half of the signal. But this is in fact the Hypex module so it should work. Other
people have reported success with the Philipse application note.

? B S Ki#F: UcD Block.JPG (2007-10-24 22:30, 14.08 KB) / THUX% 170
http://bbs.hifidiy.net/attachment.php?aid=266362&k=38896beb2fdf5988ea5063d8fa02cfe5&t=1266022130&sid=88tt3Q
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the IRF amps are nothing but sigma delta modulators. a lot of small power class D chips are of such a design. the AD1990
family for example is a typical sigma delta modulator and you can take the output and drive a set of half bridge for high
power applications.

the most promising, however, is the Phillips TDA8931 (http://www.nxp.com/acrobat download/datasheets
/TDA8931 1.pdf). If you look at the blockdiagm, it is identical to IRS2092: a front end preamp that functions like a
comparator, driving a half bridge with integrated mosfet power devices.

so you can use it to form either a UcD type amplifier or IRAudamp class D amp.

and it costs less than $2.5 each from digikey.

? B A M TDA8931 block.JPG (2007-10-24 22:40, 64.81 KB) / T& k¥ 168
http://bbs. hifidiy.net/attachment.php?aid=266385&k=44e90622f02980e4cba44b12bd641243&t=1266022130&sid=88tt3Q
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thank u millwood
i think ,u do the right thing, good for anyone here
but , i have no time to do this job.

perhaps my post just for let somebody know me
another saying is saling myself

i have read most of class-d technolegy, but all of them r not for diy,
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because the smd and the pcb design and test equments, qiuite diffrent with class-abc
most of diyer r not good at this
SO...

i have design ucd and iramp and chips class-d,

i think,

if anybody like to make a class-d amp, all of them is ok

i have told others, high speed pcb design is 80% of a good class-d amp
this link

http://bbs.hifidiy.net/viewthrea ... p;extra=&page=1

we had design 6 version, in fact we have design 12 to 20 version (2~3versions per time)
now we r going to a new version. diffrent tech, but not for diy again.

i think u can keep this topic going on, i will be a good reader 2/
best rg

fumac
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that was precisely my point.
tda8931 has differential input and that makes it a good candidate to try either UCD or IRAudamp.

However, it is a single rail / half bridge implementation and the datasheet is not clear on how the input signal is
referenced.

IRS2092 has similar structure, except that the + input is tied to the ground in the datasheet.The blockdiagrahm has it
connected to the + input. However, no one has that chip yet to know if it can be reconfigured.

another chip with both indifferential inputs is the Tl buck converter, TPS40056. Here is its block diagrahm:
the output voltage tracks the voltage applied to pin 4. so if you apply an audio signal there, it should work.
The chip runs up to 1mhz, and Tl says it is designed for good "transient response" - a great thing for audio.
Unfortunately, it goes up to just 40v but should be good for a low power class D amp.

It is not, however, a self-oscillating amp as it uses an onboard oscillator.

? B A M tps40056 block.JPG (2007-10-25 21:47, 48.12 KB) / T &k 67
http://bbs.hifidiy.net/attachment.php?aid=266952&k=458eb23c46baf2b8fal11411fc64281al1&t=1266022130&sid=88tt3Q
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that is absolutely true. Class D amps work in excess of 300Khz and we are almost talking about RF amps here.

| have always breadboarded my (analog) audio amps but have found breadboarding Class D amps to be quite difficult.
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yes, you will need to block the DC.

the tda8931 datasheet has a nice way of doing it.
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welcome to this bbs!!! Can you tel me, are you Chinaese?

Sorry! | just know a little English'.e‘)
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sure.
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here is a simplified UcD class D amplifier.

the front end is a typical comparator. the driver stage is theoretical so you cannot build it yet. You can, however, use a half
bridge driver and two switchers to build the 2nd stage to make it functional.

the switchcad file is updated in .rar format. you can play with it and see how it works.

enjoy.

Eﬁm#: my small ucd v9 ucd.GIF (2007-10-26 08:35, 31.97 KB) / FT#x# 132
http://bbs.hifidiy.net/attachment.php?aid=267149&k=a962efd98568ac765316e883885f877e&t=1266022130&sid=88tt3Q

BRE LRONAS LD ITONL

‘Fﬁﬁ:: Small_UCD v9 UCD.rar (2007-10-26 08:35, 2.03 KB) / F&uXx# 218
http://bbs.hifidiy.net/attachment.php?aid=267150&k=188785acdb35231197e66697b68802af&t=1266022130&sid=88tt3Q
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4% : younglee KlE: 2007-10-26 08:40

millwood, %% ? Class D#FEtiE ?

#£%: millwood KHH: 2007-10-26 08:40
here is the simulation results for the previous amp, driven by a 20khz sine signal.

the green line is pre filter piwm output, and the blue line is the post filter audio signal.

T E A K my small ucd v9 ucd output.GIF (2007-10-26 08:40, 64.75 KB) / &%k 92

http://bbs.hifidiy.net/attachment.php?aid=267151&k=9d01b043f68bba7554ccc535be5d1b47&t=1266022130&sid=88tt3Q

Fi g Ui Trnchrnokngy LT g vt CADH 1] - Seall_LKCE v LICEH 866
Fie E8 Herarchy Yow Smuabe Took Wiedow Helo
S 1= IO L SR i N O8I LR IFIZOHOD A op

([T T ey

b Sl UCD 9 LICDY a0

3 BaéHsann £ Cass D amp sz ] Lnear Technology - 5.. T - Microgalt Outl.., L3 smal_ued IR R e st o v

#%: millwood H}E: 2007-10-26 08:50

you can use a typical half bridge driver, like ir2011 family (from IRF), or Im5100 family (national), or ucc27200/ucc27201
(T1) or any other mosfet drivers - On Semi has a few as well.

T E AR ucc27200.GIF (2007-10-26 08:50, 53.57 KB) / T&IR#K 90
http://bbs.hifidiy.net/attachment.php?aid=267155&k=dd93c809ab52dc6e5a56db0a620f9d62&t=1266022130&sid=88tt3Q
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e
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<] HI :
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3 B aBl L @1 Tam g dwsse.. @120V Boot, 3aPedk, .. O] Inbox - Meoroseft Ol L3 smal_ued EF ureer Technology LT5... W w2011 - Pant = rou[1)pd

' B A B ir2011.GIF (2007-10-26 08:50, 80.17 KB) / T#k# 76
http://bbs. hifidiy.net/attachment.php?aid=267156&k=c5a0fb086b3ff2bf001c9571be48995b&t=12660221308&sid=88tt3Q

i b Fadis - [r20 1] ] 866
TPl Lk vew Doouverk Tosk windm Heb aaae

2 Beocwr 5 @ Wowen [P fa & - JEJe [ - @ D3 @me- v

Description w\\ 3
E The IR2011 is a high power, high speed power MOSFET driver with independent high e I

and low side referenced output channels, ideal for Audio Class D and DC-DC converter B-Lead S0IC 0

applications. Logic inputs are compatible with standard CMOS or LSTTL output, down IR20115

to 3.0V logic. The output drivers feature a high pulse current buffer stage designed for also available

minimum driver cross-conduction. Propagation delays are matched to simplify use in LEAD-FREE (PbF)
high frequency applications. The floating channel can be used to drive an N-channel
power MOSFET in the high side configuration which operates up to 200 volts. Propri-

etary HVIC and latch immune CMOS technologies enable ruggedized monolithic con- alead POIF |

struction. pval
Typical Connection
200
5 4 —n L
HIN e———— HIN Ve mj: T
LINe—————{LIN HO
come coM Ve TO
. 'y | JLOAD
Lo Voo /,H
‘ a T AAA—A

VL}C
] ?

(Refer to Lead Assignments for correct configuration). This/These diagram(s) show electrical connections only. Please
refer to our Application Notes and DesignTips for proper circuit board layout.

[ cereents E anacheents

www.irf.com 1
o G o4 e b Bl @ O !
@ BéaHEsaBL L @1 Damp dromse... @] 120VEoet, BAPesk, .. D] Inkox - Meorosot Cngl... I smal_ued B ureer Technology LT5... W w0e27200 - Pane _ e .

4% : millwood H}[Al: 2007-10-26 08:51

I have to say that | have not been able to get UcD with mosfet driver working. Not sure why but it wouldn't work on the
high side. Need more experiment, | guess.

% TWDSP  AYA: 2007-10-26 09:39
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EEEFERHE , MEWBSHLEEFHUCDH B |, thiFELERSEKHFERT.
ZFRIZZIWTDASI31R BMIKE ( NXPIUE R “SODA” ) &R , BBNFEMTFA9SLIOTRI AL R EX FTUCDM S , EXMiZR2EE
DEIER B R B+ HBFHABEERBME, XHETHENXPHUCDS MHEERET , BESRTFA9810THIDEMOMRR IR,

% TWDSP  AYE: 2007-10-26 10:00
Eih 8 millwood F 2007-10-25 22:15 % &

yes, you will need to block the DC.

the tda8931 datasheet has a nice way of doing it.

Tl and IRF
|
Nxp &

4% : gogowatch EjA]: 2007-10-26 12:36  #*&: UCD on breadboard with IRF540N

E £ #54 millwood KM F

I did make UCD working good on a breadboard with IRF540N a few months ago. Attached are the pictures of the
breadboard setup and some oscilloscope traces. | have made some a PCB off from the same circuit giving even cleaner

output.

Attached also my LTSpice simulation files. For those who interested in the simulation, you can download the software from
http://www.linear.com/designtools/software/#Spice.

Cheers

I B A K- [UCD on Breadboard] Class D Amp on Breadboard-640x480.jpg (2007-10-26 12:36, 69.9 KB) / T#X#
84
http://bbs.hifidiy.net/attachment.php?aid=267285&k=9cdcc5e6fd6d334b0d4da7e9f83fe886&t=1266022130&sid=88tt3Q

Comparatos for
Input and Feedback

Wwith fﬂl'ec.'t.l!;ﬁif glf Osclllatibn

I B A B [Output before Filter 1us,5V/div] MosFet-output-1us,5V-640x480.jpg (2007-10-26 12:36, 36.47 KB) /
TRREK 76
http://bbs. hifidiy.net/attachment.php?aid=267286&k=881c353b37ce87000e18066ab7b643ee&t=1266022130&sid=88tt3Q

http://bbs.hifidiy.net/viewthread.php?action=printable&tid=94854
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, B F M [Residue output after Filter 1us,100mV/div] Output-after-Low-Pass-Filter-1us,100mV-640x480.jpg

(2007-10-26 12:36, 37.68 KB) / &k 62
http://bbs.hifidiy.net/attachment.php?aid=267287&k=aa6cc41541f26bfe2f2d30f1a9853fae&t=1266022130&sid=88tt3Q

eﬁﬂﬁ‘r: [Simulation files] UCD-Philips-App-Note-UM10155.rar (2007-10-26 12:36, 4.09 KB) / FT#X# 151
http://bbs.hifidiy.net/attachment.php?aid=267288&k=6ae4bed86148b8d1809704209c3c7f6e&t=1266022130&sid=88tt3Q

{E4&: millwood W& : 2007-10-26 18:41

gogowatch: have you tried to use an integrated driver rather than a discrete driver there? my discrete version of the ucd
worked as well but i have never been able to get the version with an integrated driver (I tried three of them) to work.

http://bbs.hifidiy.net/viewthread.php?action=printable&tid=94854
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here is my version based on the phillips application note.

4% : millwood R[E: 2007-10-26 18:43
here is the schematic:

followed by the switchcad simulation file.

E)—ﬂﬁ#: pucd v3.GIF (2007-10-26 18:43, 52.44 KB) / X%k 166
http://bbs.hifidiy.net/attachment.php?aid=267492&k=4a80e49e5b29834276ee12d289a202ee&t=1266022130&sid=88tt3Q

QGBMFMMWM — 11 - [P0 3] o0
BHEB:?!""-'-:i_‘_’\f"‘e‘x‘iﬁ?:']Eﬁ‘;x‘““|d.|L*m?+320@{)-‘_\. Eia
]+ smeaucn [ smaven |

‘Fﬁﬁ'—: PUcD v3.rar (2007-10-26 18:43, 1.61 KB) / T#X% 154
http://bbs. hifidiy.net/attachment.php?aid=267493&k=413e8f1988a35184c19b6a402d8ef20d&t=1266022130&sid=88tt3Q

#%#: gogowatch EtiE: 2007-10-26 20:29 #5M: EE #58 millwood Kyt F
Hello millwood,
Thanks for starting this thread.

I'm also trying to make a UCD by using IC gate drivers but still not yet get it done. Those drivers are very easy to blow
and | did several times just because of careless mistake.

| took an approach to develop the circuit stage by stage. Following is my sequence,

. Get a triangular wave from a Signal generator or generate it from a simple opamp circuit.

. Feed the triangular wave and the ground signal to a comparator. 1'm using LT1016.

. Level shift the comparator output down to the negative rail.

. Implement a dead time generator for the pair of PWM signals. | used a XOR gate, a cap and a resistor to do the job.

. Feed the final PWM signals with dead time to the IC gate driver. | tried UCC27201, HIP20101, LM5101.

. Feed the output of the gate driver to a half bridge mosfet network.

. Feed the output of the mosfet to the low pass LC filter.

. Measure the signal delay from comparator to the output of the low pass filter, calculate the value of RC network for self
oscillation and finally remove the siggen input and complete the feed back loop

O~NOUAWNE

I'm still at step 6 today. | found the fast rise and fall of the IC driver output make transient and ringing of the mosfet
output very difficult to control. | plan to make a PCB to do the experiment.

Hope this helps.
BTW, have you checked this thread in diyaudio.com?

http://www.diyaudio.com/forums/showthread.php?postid=778406
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Cheers

#E4&: gogowatch  Et[Al: 2007-10-26 20:36
The ucd patent document should help too.
Cheers,

" Mi$: [UCD Patent Document] ucd-patent-2.pdf (2007-10-26 20:36, 100.19 KB) / FEX# 461
http://bbs.hifidiy.net/attachment.php?aid=267583&k=4b6a46c70cbff0d89fb89f21168e9862&t=1266022130&sid=88tt3Q

fE#: kunkun  FHE: 2007-10-26 23:32  #5@: @& #31 BHAMKR Wi F

DWW greD D W

#£%: millwood KHE: 2007-10-27 08:02
gogowatch: thanks for your reply.

1) how do you like the ti driver? | just order some and am waiting to receive it and ucc27201. | would appreciate your
experience with it, vs. other drivers (ir2011, and the onsemi one (ncp51817?)). | have used Im5101 and it is too fragile.

2) the diy thread. it sounds quite interesting. | would 2nd their view on fdp3682. | have had a few of them and they blew
up so easily where my irf540 have lasted long long time.

Y% : gogowatch E[E: 2007-10-27 12:19

1. I have experience with LM5101, UCC27201 and HIP2101 only. LM5101 and UCC27201 are powerful driver chips and |
blew up all my available one before | can make careful measurement from them. | believe they will work as good as it is
specified in the datasheet. My advise is that you have to be extremely careful when probing the live circuit or you will
have a result as shown in the attached picture. | saw a bright spark on the chip between pin 7 and 8 and a small
mushroom cloud was developed by the time it was blew up. You can imagine how powerful the driver chip is. | use
HIP2101 in my experiment now because it is less powerful and | can get it from taobao. | got LM5101 and UCC27201 as
samples from manufacturer.

2. How do you generate the dead time and the level shift? | did dead time generation as shown in http://users.tkk.fi
/—jwagner/electr/pwm-deadtime-gen and level shift simply by a pair of PNP transistor.

Cheers

, B A M [broken ucc27201] ucc27201-blown.jpg (2007-10-27 12:19, 76.69 KB) / X%k 73
http://bbs.hifidiy.net/attachment.php?aid=267920&k=ba845131fa140e5038c7f3ea2757a6b8&t=1266022130&sid=88tt3Q
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fE4&: millwood KH: 2007-10-28 05:01
gogowatch: thanks for your reply and tips.

I rely on the driver chips to manage deadtime. | don't use chips that have too much deadtime (common for smps drivers),
or no shoot-through detection.

lately i am thinking of using independent high side and low side deivers but have yet to make any progress on that. If i do,
1 will go your route as well.

in my version of the UcD, the input is upside down from Bruno's AES paper and Phillips' application note. so that the output
is all referenced to the negative rail, and the driver chip sits on the negative rail.

#%: EWMDSP K H: 2007-10-29 17:50

To Dear Millwood:
BERIETHEMTDASIIITR ARBRE BN M ES T, R AR L THETAE. B,
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? B A M TDA8931T application circuit.JPG (2007-10-29 17:53, 74.97 KB) / T#uk#k 132
http://bbs. hifidiy.net/attachment.php?aid=269601&k=81dc87310472f1e273b598673d09941e&t=1266022130&sid=88tt3Q
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Fig 5. Typical application diagram with TDA8931 supplied from an asymmetrical supply

4% : millwood R[E: 2007-10-29 20:17
1 will give it a shot.

the chip is a half-bridge construction. the application here is powered by a single rail so you will need to block the DC
output.

R1/C1/C2 forms the power supply conditioning circuitry for power (Vp) and analog power (Vpa). R1/C2 and pin 6 forms the
soft power on circuitry for the chip.

the low pass filter is L1 / C14, with C13/R10 being the typical zobel network.

HVP provides the 1/2 of Vp (see table 6, pin 13 of the datasheet). this is where | think Phillips is so dumb: they used two
power mosfet to generate a dc voltage but they could have easily integrated two gate drivers and get a real full bridge
application here. Anyway, HVP outputs 1/2 of Vp and C15 is the filter / DC blocking capacitor (otherwise, HVP would have
been shorted to ground).

C12 is the typical bootstrap capacitor to provide the highside driver its supply voltage. table 6, pin 17 shows that the boot
capacitor is powered up from STABI (12v internally regulated supply) through a fast recovery diode (in serial with a
resistor). c9/r8 is the snobber network to get rid of any overshot on the front of the pwm waveform.

r7/c8/c10 snobs the output as well. r2/r3/r4 and c3 forms the feedback network. when OUT goes high, C3 snobs it and
prevents it from showing up on INN (negative input end of the comparator) for a short period of time. As C3 is charged up,
OUT stays hi to bring the audio output up through L1/C14. After C3 is charged up, OUT shows up at INN, and begins to
surpass the audio input on INP, and the comparator flips, driving OUT to lo, and the cycle continues.

because this is a single rail operation, the chip also uses a pair of mosfet (table 6, pin 19) to form a 1/2 Vpa. that is the
HVPI pin. C6 is the snobber on that pin and to feed 1/2 Vpa to the INN and INP. C4/C7 are the snobbers there. this is
conceptually similar to how you would do to use opamp on single rail supplies.

C11 is the DC blocking input capacitor.

C16 stablizes STABI (the internal 12v regulator's output pin). R12 / S1 allows for disabling of the chip through pin 7 - if you
didn't have R12, closing S1 would short STABI to ground. also please pay close attention to the logic on EN and POWERUP.

the particular set up does not use the over voltage protection pin (pin 12).

Hopefully this helps.
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{£%: Biglee_163 Kd: 2007-10-29 20:30

my god!

seams you don't konw chinese at all _.i‘

#%: scooby EHF: 2007-10-29 20:49

Individual Class D power amplifier or feel good. High efficiency heating small. Also power-saving. Not many applications
before, but now technology is mature. The scope of application or many. He still has the characteristics! Before listening to
a friend said Class D power amplifier can ever heard. We have the opportunity to listen to ... estimated themselves to be a
not very poor.

PIDD

{£%: Biglee_163 KA: 2007-10-29 20:53

FR#E scooby F 2007-10-29 20:49 £ & B
Individual Class D power amplifier or feel good. High efficiency heating small. Also power-saving. Not many
applications before, but now technology is mature. The scope of application or many. He ...

EREvEEELErET

#E%: gogowatch H}[E: 2007-10-29 23:06
| have built a power amp using Hypex UCD180. It sounds great.

Cheers,

f#E%&: FUMAC K& : 2007-10-30 05:02

Individual Class D power amplifier or feel good. High efficiency heating small. Also power-saving.

Not many applications before, but now technology is mature.

The scope of application or many.

He still has the characteristics! Before listening to a friend said Class D power amplifier can ever heard. We have the
opportunity to listen to ... estimated themselves to be a not very poor.

EHODRY BN ERTHEY, BNER ERE, THER,

ERZEL HREREEANTREN, BRAETFT —H T HRELBRHA. TUEN TR AIE.
DERBMHECRENIER.

EWDRZH, BLME—MNBRBHE,

ENAENSRT FEEAMAXBH T R2RIER.

REXANEE, AMERE, FTRREFANR, BEEREEE SAEFRE

21 of 41 2/12/2010 4:50 PM



HIFIDIY123z - Powered by Discuz! Board

22 of 41

4% : FUMAC KA : 2007-10-30 05:32
will give it a shot.

the chip is a half-bridge construction. the application here is powered by a single rail so you will need to block the DC
output.

R1/C1/C2 F R

R1/C2 and pin 6 forms the soft power on circuitry for the chip.

R1/C2 Fpin 6 A3 3N B8

the low pass filter is L1 / C14, with C13/R10 being the typical zobel network.
--------- L1/CARRBIERKER, C13/R102 — MHIRM 4.

HVP provides the 1/2 of Vp (see table 6, pin 13 of the datasheet).

this is where | think Phillips is so dumb: they used two power mosfet to generate a dc voltage but they could have easily
integrated two gate drivers and get a real full bridge application here.

Anyway, HVP outputs 1/2 of Vp and C15 is the filter / DC blocking capacitor (otherwise, HVP would have been shorted to
ground).

HVP £{#t1/28F (¥ E table 6, pin 13 of the datasheet).
PANFIRBEXBFERE, IEARIMMOSFETEFEERBE, BRONRMSHNES, BALRTUSE — N2 HFHDRL K.
(fumac ™ AIAR, 25 H TR —NMERR L, S00W ST, ¥ HFE AT BRI REF, AT 7 &8 : L fIFUMAC 9 MHZ class-d 500wt 2

eFEnT ).

#EE: HVPHIH ¥ B E, CISRERS, ENHVPHERX it T (FUMACHER LB BRTREN, 5 —MERARHVPHRIK LR, M, 5 & %
B E)

C12 is the typical bootstrap capacitor to provide the highside driver its supply voltage. table 6, pin 17 shows that the boot
capacitor is powered up from STABI (12v internally regulated supply) through a fast recovery diode (in serial with a
resistor).

cl2 RIFAMNBHER, AT LBRERAtn. K6V 17, R HEBEYT —MURE - RERK - EEFERIABLI2vIZER H
[ STABI

c9/r8 is the snobber network to get rid of any overshot on the front of the pwm waveform.

CORSEM ML, A T HBRPWMI M T

RAFENM EETED

4% : millwood BY[E: 2007-10-30 05:49

fumac, are you selling your module? it would be quite marketable.

#E%: FUMAC m}E: 2007-10-30 05:57

yes, i'm also finding a agent at usa, i'm selling my modules and compelete one. ;)

#E%: FUMAC m}iE: 2007-10-30 06:38

r7/c8/c10 snobs the output as well.

r7/c8/c1O% i fH iR EB 8%

r2/r3/r4 and c3 forms the feedback network. when OUT goes high, C3 snobs it and prevents it from showing up on INN
(negative input end of the comparator) for a short period of time. As C3 is charged up, OUT stays hi to bring the audio
output up through L1/C14. After C3 is charged up, OUT shows up at INN, and begins to surpass the audio input on INP, and
the comparator flips, driving OUT to lo, and the cycle continues.

r2/r3/r4 and c3 RRIFBE, HmHANSHEMER, C3 FRE, FIREaE,FHLETESH A LRBHR @B AD(NN), HCIFBTH/T,
BHESHAINN, SIELRBNRE, TRAHNEET MkEE REREEIHET

because this is a single rail operation, the chip also uses a pair of mosfet (table 6, pin 19) to form a 1/2 Vpa. that is the
HVPI pin. C6 is the snobber on that pin and to feed 1/2 Vpa to the INN and INP. C4/C7 are the snobbers there. this is
conceptually similar to how you would do to use opamp on single rail supplies.

AAXNR—NEBFREE, SHRARMOSH ¥ BEGIEEY),C6 RMAREABENIER, XNEABEHHVPIS|IHRA, XNFOP
THAEEREBRR ERUNEHHIOPHMLRFRE LXAF K, MERKFE. fumacix)
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C11 is the DC blocking input capacitor.

ClIBARBERR

C16 stablizes STABI (the internal 12v regulator's output pin). R12 / S1 allows for disabling of the chip through pin 7 - if you
didn't have R12, closing S1 would short STABI to ground. also please pay close attention to the logic on EN and POWERUP.

Cl6RAEP12via EH H A IRRBE. (stabi). R12 / SIA RS I fERLR S, W RIR ARI2F 1L A SRS i X 1G5, FIAY, R Z X BENH
LEBEXR.

the particular set up does not use the over voltage protection pin (pin 12).

XANEEEE R E AR E R ThEE(pinl2)

fumac: IERYF —BHATEE, BN BRI MR, REN TREIHE T 5 Z B2 B EMN RS,

EEFFDIY KIFELMETERP L, BAdiyerFLk ENTERSETTF BEEHT—EXREFERLRITHNER..
LA R &6 E :FUMACKHIMCDERE T R T,

- FRFATEET,R!

#%: EMWDSP K H: 2007-10-30 09:23
1212 A ERAAREAARER FXEFEHEHEYS  MASEARIN=ARHEL , MALKE , EXLREHHPWMEN,
Bt BE2F IR EITDASOZITH M A EE , ¥ BESATREE, AEFTFAS10T , Rth ALK R A BIEF A EBLEMING ki AREXT

b, X, KREEE , TTFEHBRMEME,
TFA9810A L #fE

R , Lk TDASI3ITHIEE R T,
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? B A M TFA9810 Block diagram.JPG (2007-10-30 10:19, 67.59 KB) / T#Xx#k 115
http://bbs.hifidiy.net/attachment.php?aid=270083&k=d41889c0efe551ee780773b723406cad4&t=1266022130&sid=88tt3Q
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Power comparator 2 x 12 W BTL TFA9810
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Figure 1. Block diagram

T E A K TFA9810 26dB application circuit.JPG (2007-10-30 10:19, 88.83 KB) / F# X% 118
http://bbs.hifidiy.net/attachment.php?aid=270084&k=8c1bec92c3d08d20b29ea3837943e366&t=1266022130&sid=88tt3Q

25 of 41 2/12/2010 4:50 PM



HIFIDIY123z - Powered by Discuz! Board http://bbs.hifidiy.net/viewthread.php?action=printable&tid=94854

c3 L EI:&‘D EN}
G——pENBLE 00 ICEIIF

% =E et L.

ouit e B

]
o MOF 4 4t
5ROtk e : =
@; | W 4 Z g =] B B
8 8 = 5 E
N1 a2 RE = 3 = e ot 1573
==‘I%7PF ki = L& aump N
} cit oF 1M L“V"—_| |
G 1 SingF . Rar 10 hon ——| snnnr nn..F 1n m«r
==t i BOCTIR
B0RF R11 THiM
o ark - | ::1:
J e A BOATIH A2 10 o HAlnF BﬂnF
N RTO'I& - cis z;cl:..p Hz I—-AJ I ouT
Ri4 T0F ouTiM
[ou im ano} " il [— TFAZBI0 ¥ o L4 22uM
o N ] S STABI -31—| it GHD
fe0]
EMABLE prid Frinm £ He
aurz STABE —lﬁ—| |—|GND
DHAG o] D10
,Tr.um |.n 2uH
ClE RIB 1k T TEST pelldrEsT auze
1| - o | o lcw me o -
il v 75 e n:nm mpF = GA0nF  SiOeF 0 dTOeF
Iz Jg
; o drk i —|:NJ —VV\:—"an
=i 2R .y o
GHD Lot R3O 10 4:on == B0nF ==itonr
— SiooeF R34 s
= ETH - — BE 1
180pF R23
drk = o R R r.uTz LA 22uH
T3 e 2d g8 E&
W oW W@\ ono®w W@
Rz 10k ol I

W

Wil

l ouTz

#%: younglee K}H: 2007-10-30 10:18

Class D BREFFXREBH , BRANRAIERIFITERL |

#E#&: scooby E}[El: 2007-10-30 10:20

In the past, read the book. Class D power amplifier protection are very good. Personal opinion. Protection circuit or
necessary.

4% : younglee KlE: 2007-10-30 10:39

LM4682 - 10 Watt Stereo CLASS D Audio Power Amplifier with Stereo Headphone Amplifier and DC Volume Control
Parametric Table expand

Parametric Table collapse

Power@ 80hms, 1% THD 6 Watt

Power@ 80Ohms, 10% THD 8 Watt

THD 0.2 %

PSRR 94 dB

Channels 2 Channels

THD Conditions Po=6W/channel,fin=1kHz

PSRR Conditions Vrip=200mVpp, 1kHz,Vin=0,input referred,f=60Hz

Power@ 80hms, 1% THD 6 Watt
Power@ 80hms, 10% THD 8 Watt

THD 0.2 %

PSRR 94 dB

Channels 2 Channels

THD Conditions Po=6W/channel,fin=1kHz
PSRR Conditions Vrip=200mVpp, 1kHz,Vin=0,input referred,f=60Hz
User Supply 12 Volt

Shut down Yes

Shutdown Type Low

Supply Range +9 - +14V

Temperature Min -40 deg C

Temperature Max +85 deg C

View Using Catalog

Typical Performance
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click for larger image

4% : younglee KlE: 2007-10-30 10:41

LM4682 - 10 Watt Stereo CLASS D Audio Power Amplifier with Stereo Headphone Amplifier and DC Volume Control
Parametric Table expand

Parametric Table collapse

Power@ 80hms, 1% THD 6 Watt

Power@ 80Ohms, 10% THD 8 Watt

THD 0.2 %

PSRR 94 dB

Channels 2 Channels

THD Conditions Po=6W/channel,fin=1kHz

PSRR Conditions Vrip=200mVpp, 1kHz,Vin=0,input referred,f=60Hz

Power@ 80hms, 1% THD 6 Watt
Power@ 80hms, 10% THD 8 Watt

THD 0.2 %

PSRR 94 dB

Channels 2 Channels

THD Conditions Po=6W/channel,fin=1kHz
PSRR Conditions Vrip=200mVpp, 1kHz,Vin=0,input referred,f=60Hz
User Supply 12 Volt

Shut down Yes

Shutdown Type Low

Supply Range +9 - +14V

Temperature Min -40 deg C

Temperature Max +85 deg C

View Using Catalog

Typical Performance

click for larger image

{#£%: younglee EA: 2007-10-30 10:45

E B FINR(CLASS D)AF R, =RRIEL, AHER NIERNIWEISWH ER, b B RIAWEIISW AT RN ER. R 2R FAEREM AR
R2.1M AR EHF-RIT:

2WE3WH B : TMPA2155DS XN =mE ZFEMH, e 2 BB B ENEE

AWZEBWH A :TMPA401DS © th A 2 &8 MXUEE

10WIEL EH9H : TMPA420DS 15W*2

2.1FMWH R :TMPA421 15W+12W*2

4% : younglee K}E: 2007-10-30 10:56

BFARN:
DR ARBEH TERE

DEMABRR-—MTLTRNBAKAEE , ERHZADEBABUFHATHY. ENEHATRARARBTEINER, IUBEARZIH
FEEKE" . PP EHRERNRY, BAE—MDRBKBFATREBEFHATE ED/ATR,

D3 MUK B8 P Al 9 BOR HL SRR R B BT 18 #l B RPWM(Pulse Width Modulation). PTIEBKTE 18 #lH R th it R IEE L FINE S WIBE R
B—RIVERBOPHEE. X# , —MOFAEESRERT -~ RIREZIAHOSEHODES. MLEXHME ? @R , ZEE
BRAR , RENERFINBOPESHERARANT . MERNELESHTRIBEEXMOIESHEEZT , IRBEHEECHREZH. R
ERXMRAUBEHRKTRHES T ENEAD BRERRATNGIRAUBHEFMES . EREESHEME , AAGSHREINNRE R,
FIAMRERARWEHR , BELFEREATLERROTRESTERE, EXMER THRABRRTUTSE THEEFRRS. EFXIHE
RS, REENHREREN. ENERESENMRRGENERRAERERR N BEEBMBERE) , MEBILLOME , MEKGEHN
BERS  BRASRAENERBNMNARRBERME). BNEATUERAEERETMESHNTEIREEBILRS  XEANERE
Bo XMETASTUA-—NEE=ARRKNZRESHTRE, NTBRREXIM=ARNARLFZE T ERESHRSAES B,

DEMARNFR
EHBARRRETHRBERFRENIERTR THIRSIHNER,

DEMARNERES

ERNDI AR BT W EMOSFETHITRAR , FEA —MEHBRFEUIBRFEMRRANKE AR PWMIES | X MEHR K
ERE-NDERERFHAYD. XXRABEREERRNMER , IRADEG@TEA)BRS , HREBRMHNIIRER, Af , 5EEH
ARFBERARBRMLL , XERARERE, HENBETHEMDE FENFEAEANRENE, S/EDRMARFEEHRIX L EHH
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BERR.
1 BEREHEMI 2 HEFR 3 BERERA 4 BIRIPH RIH%
NLEBREBRHX 5
FAIAXLERABRHNEINRARETHSTERNLERE, ARRKBEARANBSIFER  tRRCHERIEAAGSH MR LTS
W, EMEARTHRERBREN. B2, REAFRSENTHFR , CEFEARENAE, BREKFNUERE 750008 SBE , EHRRE

ELARRARRES BERAEHUETERS, ABRKBARNRN TARMBEZH, THSEE 1R T50%F/100% 28, CEEKRER
EAPL S BT E /N T 509 BAER , BHE AT RERN BE @K M AR T,

#%: millwood B$E: 2007-10-30 19:52

EttH ZF4DSP F 2007-10-30 09:23 & &

22 HEREAREAARER TXEREHREIRS  MTAREALIN=ARBELE , ALK , B bREHH
PWMIK I,

BB HE2FARMENTDASOIITHR ALRE , ¥ BERTFTESE., NERTFA9810T , % ...

looks like tfa9810 addresses the half-bridge output issue of the tda8931.

Looks like a very promising chip. Unfortunately, | have yet to find anyone carrying it, probably because it is fairly new -
the datasheet is dated 8/30/07.

#%: EMDSP K H: 2007-10-31 09:18

2 millwood, TFA9S10TEZRAH1ET , EENN/LARAN CLEIENHEETHE T, SN AHEE2EFH W HEE, NXPHIDED
BEMALAHERA , RPEE—AEE, RAINXPARNFBER ARaudioWERZE , MBREMFLAEE , HALUEHEK |, EERBHRINIT

i,

IR20922Nanalog infIDEIEZIIC, HLLITHEHKMICKTH.

f#E&: FUMAC B§: 2007-11-2 18:32

RRBATRT, D (S ERNETA, BT BREFFLDR KT 5T, BAEEDR ETUSH T

fE4&: gogowatch  Ef[l: 2007-11-7 18:48  #Rfl: XEHF
NEHE
Reducing Ground Bounce in DC-to-DC Converters—Some Grounding Essentials

http://techonline.com/article/pdf/showPDFinIE. jhtm|?id=2024020631

% TWDSP  mYM: 2007-11-7 19:07

TFA9810 demotR L#f 7N IIHISRK, 12V 8B BTL
XANRTFA9810 DEMO#R £ 1KHz IWHI THD+N
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XA RTFA9810 DEMO#R L3840 T8 B R %] 1KHz AW THD+N
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XANRTFA9810 DEMO#R £ 10KHz 1WHI THD+N
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XA RTFA9810 DEMO#R L1840 785K 88 /5 R 8% 10KHz IWHITHD+N
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XANRTFA9810 DEMO#R £ 20KHz 1WHI THD+N
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XA RTFA9810 DEMO#R L1840 785K 88 /5 R 1% 20KHz IWHITHD+N
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XEHEBETMAESSRUTFA9810 DEMOMR £ 1KHz 1W/8FIBMITHD+N R E# | £10KHz, 20KHZHI /Mg | RIEKBI M, MAEER
BRARBRERELENER , BENTXRE,

B, ERERLBOTABTHARZHREESNRENTL/I , IESERERNEBAIER TR, SN ATRERRFERIE,
NXPHIRI A TRIM&LIFE , UCDARES MR , BFERERD , FIALRERE , FTUBEFERGETERb2FEEN, ZI2,

? B 5 Hi#: 9810 withou ucd feed back 1khz.JPG (2007-11-7 19:11, 208.13 KB) / TH X% 118
http://bbs.hifidiy.net/attachment.php?aid=275825&k=a780d099684ab2269e6bcbhade9e771f3&t=1266022130&sid=88tt3Q
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#%: EWDSP  BYE: 2007-11-9 21:40

millwood EA T HILIE?

#%: millwood B}ME: 2007-11-9 22:57

i ¥)
I am still here, =,

a little bit busy now so will digest your stuff over the weekend. looks great.
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PR BB B S R B AR R A 2 TR th 2RI A S X BRI A%
EtEE FUMAC F 2007-10-25 12:03 k% D

MNRBEBEMSH , TR, IBRARSE (IR) , BBERR (UCD) |, RKBIEXNERE (NHEHMCD ) , EBERFRIR
( D2AUDIO)

{#E%&: FUMAC K& : 2007-11-20 02:55

R T Biftmillwood TR L3k
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HE R R B #A R IR,
RBAMUCDRENAESIEX , M ARRIEMENIERET. RRABBELHEEHT , AFTEADSPEMIBKANEE , REFIFH MR,

#E%: gogowatch B}jE: 2007-11-20 10:31

BEEMDSP AIEN A —LADSPHIEE NS EMNRE, FRNXE, §i.

% TWDSP  AYE: 2007-11-20 18:09

Ground Bounce in DC-to-DC Convertersfyi 2 MNKRA , EHEE , EAHIRDEIIK L,
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ET-ENEADSPHIERMNBENRE FRHXE  MOEERNE., AXFERIEEL | LICRHEE , EEEMBHESEWE , BE
FEBPFERFIRIRESHTR. —BNZHRTHN , IRASKBERTNIMEKRE , EL4BE3NELT , BEFTWAADAULT702,
DSP3EE T , BISUBN RS IHEN , BENEERBSWIEE , TRERANWEHIERES , BEMACEEAS TN,

4% : gogowatch EE]: 2007-11-20 21:00 #7&: EE #96 FWDSP MItE T

B EMDSPHNA. RAACK—RBERN, RINEBEARSE.

#E#&: millwood K H: 2007-11-25 02:55
EIEDSP ,

sorry for the delay in getting back to you.
great stuff that you are working on.

there has been constant debate among class D devotees as to the merits of pre-filter feedback and post filter feedback.
What you have proven is that one can have his cake and eat it at the same time.

the two topologies are quite similar and the same amp can be configured both ways.

| personally find the post filter feedback quite appealing but unfortunately | don't have access to the NXP chip to do
anything with it. the IRF chip is not available yet in the US - we are behind the rest of the world sometimes.

Great. Thanks for sharing.

BTW, the output power of the chip is quite small. Has anyone tried to use the output pins to drive a mosfet driver (half or
full bridge) + mosfets? you can either run the mosfet driver out side of the feedback loop or inside the feedback loop.

##%: TWDSP B E: 2007-11-26 10:20

pre-filter NFBAEES£UCD post-filter NFBFAER B B iRHbug. MR2EBEARBHEFTE T, MAEZIEMNR |, post-filterlIRCHEE
HREE, BRI PR B IR,

I am trying the mosfet driver +FETFET(TOTEM outputtopology), for the reason of more expensive IR chips and FETs.
For me, NXP's is easily to get than IRF's.
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