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I. Overview

Concept(1) :

: MMA(From Dec, 2001, starting to produce MMA IC)

New Technology :

High Efficiency of Digital Amp +High Fidelity of Analog Amp

3

Independent Current Source

Digital Amplifier

S

Dependent Voltage Source
Analog Amplifier
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DL.... I. Overview

1. Concept(2) : DMA
*CLASS-D ?

- Amplified by switching mode,operating more than 85% efficiency

1. Concept(3)

Amplifier Fidelity Efficiency

Excellent Poor

Fair Good
Bad Excellent

|
|

Analog . Good Fair
|

Digital

Patent For World Wide

1.Digital Power Amplifier: International patent no.---PCT/KR01/00085.(JAN.18,2001)
KOREAN patent no.---10-2001-0002995(JAN.18,2001)

e
E ]
l »
)
>
=
l »
-
-
. -
S
i =
| -
i =
-
2 >
l »
E
-
| -
-
l =
-
i »
e
. >




/@ 11. Digital VS Analog AMPLIFIER

nlogln

A. DIGITAL AMP Type

Iviodulator FWiM
Controllar ‘ anr L AV \I_IT_l ‘I_DE"‘”"“'E“”’

Power Supply ‘
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B.DIGITAL AMP /ANALOG AMP

i dvantage  Disadvantage

- Less Power Consumption
. - Compact Size
Digital - wide Applications

- Conventional Technology - More Power Consumption
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DLI4050(2)

PACKAGE PIN OUT

GND
INPUT
FEEDBACK
OPIM
FEEDBACK
COMP I
SHORT CIRCUIT
CCOMP O
VCC
oUT 1
oUT 2
VEE

SCRLOUTPUT [ [ |

SCRGATE [ [ |

[T Jaenp
[ ] mpuT

[ [ | FEEDBACK
[ [ ] opPd

| [ | FEEDBACK
[ [ ] coMpl

[ [ | SHORTCIRCUIT
T Jcowpo
[T 1 wee
T 1 our:

[ [ ] oure
[T 1 e

[ [ 1 SCROUTPUT

SCR_GATE

ABSOLUTE MAXIMUM RATINGS

Input IC Voltage ................... 3V ~ %12V
Input Power Voltage ................ +12V ~ 35V
Operating Junction Temperature...-20 ~ 85°C
Storage Temperature Range.........-55 ~ 125°C
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DLI4050(3)

PIN 1 1D.

, . R0 EACKR 4
TOAARARRRRRRRR""T /ﬁﬂﬁﬁﬁﬁﬂﬁﬂﬂw/

] _#{%__-_L_-_@;( Ls R%

FH.HHH.HHH.HHEH.HH.HH.HH.HH.HH.HHJ

S

HHUHHHUHHHHHJH

.105/0.002 e
3
050/0015—4 l-

J 'H‘ 0.012/0l003 0050/0.
0050 018/0.013
ooy 0019/

0.713/0.697




& DLI14050(4

Feedback Feedback

OPIN COMP | SHORT_CIRCUITOUT 1
0] BT o

Comparat

SCR 13 |SCR_OUTPU’

|— SCR_GATE
—

SCR_OUTPU

SCR E SCR_GATE

Comparat

] =] B
OPIN Pl SHORT_CIRCUITOUT 1

Feedback Feedback

-
=
-
-
-
-
-
-»
-
-
-
-
]
-
-
-
-
-»
-
-
-
-
-
-
R
e




\I

DLI4050 (5)

PWM MOVEMENT

(SR T LT AL AT LT R A (O

¢ Class D Amplifier + Vo Waveform
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DLI4050 (6)

Application

A. DVD Player Digital Amplifier.
(60w x 5¢ch/4€2,120w x 1ch/2Q2)



DLI4050 (7)

Dlogixs digital amplifier(DLI4050 DVD 5.1ch)

SYMBOL PARAMETER

Vs Power Supply Voltage

+Ve Control Voltage

Switching Frequency

Ta Operating Temp

SYMBOL PARAMETER CONDITIONS

THD*N=0.31%, R=4 Q(at 1kt)
Pout Outp THDIN= 1%, R=4Q(at 1kt)
THD*N= 10%, R=4Qat 1kHz)

Tot Pout= 30W
Distortion Plus Noise R = 4Q(at 1kHz), A-weighting

Signal- to- Noise Ratio A-Weighted, P, ,i= 50 W, R=4Q

Cs Channel Separation 0dBr= 50 W, R=4Q

Fr Frequency Response Pouw= 50W, R=4Q

Output DC
Offset

n Power Efficiency Poy= 80W, R=Q

V_offset No Load
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DLI4050 (8)

CHANNEL SEPARATION

FPrecision 12/22/01 0112330

00
Hz

Coalar Line Style Thick [ ata Fuis Cursori Cursaor2

Cwyan Salid AnlrAampl  Left -0.215 dBrB -1.282 dBrB
Roed Solid AnlrAmpl Left .83 886 dBrBO “"-23.502 dBr BO

Eaztern{DVWD-Gechi:CHANMEL SEPERATION
(RL=dahm, Fe=1kH=z O0dB= 60W , Inputshorted, A-weighting)

cz.atdc
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DLI4050 (9)

SIGNAL TO NOISE RATIO

Audio Precision 12/24/01 1241456

cB

500
Hz

Colar Line Style Thick [ ata Az Cursorl Cursor2

Cwyan Solid AnlrAmpl  Left -0.000 dBrA -1ATY dBr A
Fead Solid AnlrAmpl  Left T-g2. 703 dBr A0 T-80.192 dBr A0

Eastern(DWD-Gch): SIGHAL TO HOISE RATIO
(R L=4doahm, Fe= 1kHz OdB=60W ,Inputs horted, A-weighting)

=nr.atze
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DLI4050 (10)

THD + N VS. FREQUENCY RESPONSE

Audio Precision

dx=2581825 kHz dyw=-1177 dB

12/22/01 01:01:29

+
oy

+
s ]

rE
4

-
=

500
Hz

Calar Line Style  Thick [ ata Puis Cursord

Cursorz

Cwyan Salid 1 AnlrAimpl  Left F-0.000 dBrAO

1ATT

dBrA0

Eaztern(DVWD-Gech): FREQUENCYRESFONSE
(RL=4dohm, Fe=1kH=z OdB=60W)

FRE.atic:




/4 DLI4050

THD+N VS FREQUENCY VS OUTPUT

Audio Precision 12/22/01700:51:13

—
[}

Coalar Line Style  Thick [ ata Auis Cursari Cursorz

Cwvan Salid AnlrLevel A Left g50.49 W 532.60 W
R ad Solid Anlrt. THD +H R atia Right TOE11Z0 % FOZ24330 %

Eastern(DWD-Gch): THD+M W=z FREQUENCY VW OUTPUT POWER
(RL=<dohm, A~weighting)

thd _fre_outatzc
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DLI4050 (12)

THD + N VS. OUTPUT POWER

Audio Precision 12/22/01 0056 48

du=27.79 W

W

Calar Line 5tyle Thick [ ata Fuis Curzorl Cursor

Cwyan Solid Anlr. THD+H R atio Left "OGE056 % TOZATES W

Eastern(DWD-Gech): THD+H W OUTPUT POWER
(R L=9dohm, Fec= 1kHz A weighting)

thd _outatde
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DLI4050(13)

B. PC Multi Media Digital Amp(2ch x 18w).
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DLI4050 (14)

PC AMP Analysis Data

PARAMERTER DESCRIPTION CONDITION

THD+N=0.15% R=4 (Xat 1K)
Pout Output Power THD+N= 1% R=4 Qat 1ki)
THD+N= 10% R=4 ((at 1kt)

TOt an= 4 W
Distortion Plus Noise R = 40(at 1kHz)

Signal- to- Noise Ratio | A-Weighted, Pour= 12 W, R=4Q

Channel Separation 0dBr= 12 W, R=4Q

Frequency Response Pou= 12 W, R=4Q

Output DC

Offset No Load

IDLE CURRENT No Load

Pou= 12 W, Ri=40(at 1KHz)

Power Efficiency(Amp)
THD+N 10% R =4(at 1KHz)

PROTECTION | At Speaker short- circuit OK

POP SOUND OK
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DLI4050 (15)

CHANNEL SEPARATION

Audio Precision DlLogixs (FC-AMP) 01/05/02 144616

Ap

e
iy

dx=145300 kHz dy=+159.491 db

o

Hz

Calar Line Style Thick [rata i Curzarl Cursar2

Cyan Salid AnlrAmpl -0.735 dBrbB -1.1423 dBrB
Red Solid AnlrAmpl *.71.382 dBrBO *-51.881 dBrBO

FC Amp:CHHNNEL SEFPARATION
(OdB=12wW,RL=4ohm, Fec=1kKHz, fAwmeighted, inputs horted )

ch.atze

-
>
-
E
=
! »
| >
-
-
-
-
-
E—
=
-
e
£
-
-
-
-
-
=
=
e
-




DLI4050 (16)

SIGNAL TO NOISE RATIO

Audio Precision DLogixs (PC-AMPF ) O01/05/02 142522

Ap

dx=2.78900 kHz chy=+0.000 B

EED

.
«

Hz

Calar Line Style Thick [ ata i Curs arl Curs arz

Cwyan Solid AnlrAampl -0.001 dBrA -0.020 dBrA
Fed Solid AndrAmpl F.85.218 dBrAO F-E5.218 dBraAaO

FC Amp:SIGHAL TO RATIO
(0dB=12W R L=4ohm Fe=1KHz A-weighted,inputs horte d)

snratc
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DLI4050 (17)

THD + N VS. FREQUENCY RESPONSE

Audio Precision DLogixs (PC-AMP) 01/05/02 14:28:42

dy=-3.034 dB

Colar Line Style Thick [ ata Fuxis Cursori Cursor?

Cwvan Solid AnlrAmpl  Left 0002 dBrAO  F-32.026 dBraAd

FC Amp:FREQUENCY REFOMNSE
(0dB=12W, RL=dohm,Fe=1kKHz)

FRE-REFPOMSE.at2
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DLI4050 (18)

THD+N VS FREQUENCY VS OUTPUT

Audio Precision DLogixs (PCT-AMP ) 01/05/0213:51:48

chy=0.01329 %%

Line Style Thick [rata Az Cursord Cursor2

Solid AnlrLevel A Leit 11.97 W 11 .67
Solid Anlr., THD+HN R atia Fight 09801 % =R I o B

FC Amp: THD+HWNWs FREQUENCY W3 OUTFOWER
[(RL=dohm, A-wmweighted)

thd _fr-out a2 c
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DLI4050 (19)

THD + N VS. OUTPUT POWER

Audio Precision DLogixs (FC-AMP) 01/05/02 13:55:34

chy=006949 %

Calar Line Style Thick [ ata Fotis Cursord Curs orz

Cvan Solid 1 Anlt. THD+N R atio Leit A5 % TOZ0Z03 %

FC Amp: THD+N Ws OUT FPOW ER
(RL=4dohm Fc=1KHz A-weighted)

thd _outz2. atZc
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DLI4050(20)

C. Digital Amplifier.(2ch x 50w)
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DLI4050 (21)

Dloaixs diaital amplifier(DLI4050 50W * 2ch)

SYMBOL

PARAMETER

MIN

+ Vg

Power Supply Voltage

+ V¢

IC Control Voltage

Fsw

Switching Frequency

Ta

Operating Temp

SYMBOL

PARAMETER

CONDITIONS

Outp

THD+N=0.31%, R=4 Q(at 1kH)
THD+N= 1%, R=4 Ofat 1K)
THD+N= 10%, R=4 Ofat 1kiz)

Tot
Distortion Plus Noise

Pout= 30 W
R= 4Q(at 1kHz), A- weighting

Signal- to- Noise Ratio

A- weight o= 50 W, R=4Q

Channel Separation

O0dBr=_50 W, R=40

Frequency Response

Pou= 50 W, R =40

Output DC
Offset

No Load

Power Efficiency

80 W, R=40




DLI4050 (22)

APPLICATION CIRCUIT
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DLI4050 (23

CHANNEL SEPARATION

Audio Precision DLogixs (DLI4O0S0 50 - 2ch) 1T1/28/01 234655

Line Style Thick [ ata Cursari Cursar2

Salid AnlrAmpl -o052 dBr A -oo0o0g4 dBr A
Salid AnlrAampl T 211 dBEr AO TG 912 dBEr AO

O Lagixs DLMOSO: CHANMNEL SEFPERATIOMN
(R L=49ohm,0dB= 50W ,inputs horted, A~weighting)

C 5. atdc
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e DLI4050 (24

SIGNAL TO NOISE RATIO

Audio Frecision DLogixs (DLIAO0S0 50V - Z2ch) 1T14/28/01 232546

— [Ap

cw=+0.000 dB

Colar Line Style Thick [ ata Puis Cursori Cursor?

Cwan Salid AnlrAmpl Left +0.005 dBrB -3445 dBrbB
Cwan Solid AnlrAmpl  Left .88 715 dBr BO .98.715 dBr BO

O Logizse DLIMOS0O: SIGHNAL TO RATIO
(R L=4d4ohm,0dB= 50W, inputs horted, A~weighting)

=nr.atzc
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DLI4050 (25

OUTPUT SPECTRUM

Audio Precision DLogixs (DLI4050 50-2ch) 11428/01 23:94:168

e Jﬂp

du=-1.0353 kH =z

1
(5]
=]

1
=}
=]

i

- olor Live = tyle Thick 0D ata ool Carsari Coarford

Cowa Solld 1 FTtC bk .1 am pl LeTt “+1 806 dAr A O “-68 326 dAEr A0

DLogliz ¢0LILOSOY: A4-5 FFTSPECTRU M AN ALYS IS
(Fo= 20KkHZ, OdB - 113

A-8 FFTAaRC
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DLI4050 (26)

THD + N VS. FREQUENCY RESPONSE
Audio Precision DLogixs (DLI4050 S0WY - 2ch) 114/28/01 23:19:02

Ap

Calar Line Style Thick [ ata Puis Curzsori Cursor2

Cwan Salid 1 AnlrAmpl  Left "+0.005 dBrBO 2446 dBrBO

D Logiss DLIMOS0: FREQUENCY RESFOMNSE
(RL= dohm,0OdB= 50
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DLI4050 (27

THD+N VS FREQUENCY VS OUTPUT

Audio Precision DLogixs (DLI40S0 50W - Z2ch) 11728701 233811

AH075 kHz

o [TTTTTTTTITITTT T

=y

1.067 3k

Coalar Line Style Thichk [ ata Auxis Cursori Cursorz

Cwyan Solid 1 AnlrLevel B Left Tq40.09 0 W TagEd W
Read Solid 1 Anlr. THD +N R atio Fight 03231205 % 055056 %

OLogizs DLI4OS0: THD+MN W FREQUENCY@OUTPUT
(R L= d4ohm, A-weighting)

THD _FRE_DOUT.atZe
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DLI4050 (28)

THD + N VS. OUTPUT POWER

Audio Precision DLogixs (DLI40S0 S0V - 2ch) 114/28/01 2234010

iy

Coalar Line Style Thick [ ata A Cursori Cursaorz2

Cwan Swolid 1 Anlr. THD +N R atio Left TOZBYEE W 029387 %

O Logixs DLI4OS0: THD+MN Vs OUTFUT
(RL=4ohm, Fec=1kH=z A-weighting)

THD _0OUT.at2c
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DLI;,E,ED <Ch BOARD END G
o] +
DLI4050 |1

ol 9V
2| PROTEXTERNAL IR
POWERS

POWER]

83 .8Bmm

RED : +22%, +9V
WHITE @ —25V, -9V

BLACK : GND
YELLOW @ OUT1

BLUE : OUTZ2
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