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Eachprecaution in thismanual should be followedduring servicing.

Components identified with the IEC symbol in the parts list are special significance to safety. When replacing a component identified with

, use only the replacement parts designated, or parts with the same ratings or resistance, wattage, or voltage that are designated in the

parts list in this manual. Leakage-current or resistance measurements must be made to determine that exposed parts are acceptably

insulated from the supply circuit before retuming the product to the customer.

Some semiconductor (solid state) devices can be damaged easily by static electricity. Such components commonly are called

Electrostatically Sensitive (ES) Devices. Examples of typical ES devices are integrated circuits and some field effect transistors and

semiconductor "chip" components.

The following techniques should be used to help reduce the incidence of component damage caused by static electricity.

1. Immediately before handling any semiconductor component or semiconductor-equipped assembly, drain off any electrostatic charge on

your body by touching a known earth ground. Alternatively, obtain and wear a commercially available discharging wrist strap device,

which should be removed for potential shock reasons prior to applying power to the unit under test.

2. After removing an electrical assembly equipped with ES devices, place the assembly on a conductive surface such as aluminum foil, to

prevent electrostatic charge build-up or exposure of the assembly.

3. Use only a grounded-tip soldering iron to solder or unsolder ES devices.

4. Use only an anti-static solder removal device. Some solder removal devices not classified as "anti-static" can generate electrical charges

sufficient to damage ES devices.

5. Do not use freon-propelled chemicals. These can generate electrical change sufficient to damage ES devices.

6. Do not remove a replacement ES device from its protective package until immediately before you are ready to install it. (Most replacement

ES devices are packaged with leads electrically shorted together by conductive foam, aluminum foil or comparable conductive material.)

7. Immediately before removing the protective material from the leads of a replacement ES device, touch the protective material to the

chassis or circuit assembly into which the device will be installed2

Be sure no power is applied to the chassis or circuit, and observe all other safety precautions.

8. Minimize bodily motions when handling unpackaged replacement ES devices. (Otherwise harmless motion such as the brushing together

or your clothes fabric or the lifting of your foot from a carpeted floor can generate static electricity sufficient to damage an ES devices.

CAUTION :
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1. Inspect all lead dress to make certain that

leads are not pinched or that hardware is not

lodged between the chassis and other metal

parts in the unit.

2. Be sure that any protective devices such as

nonmetallic control knobs, insulating fish-

papers, cabinet backs, adjustment and

compartment covers or shields, isolation

resistor-capacity networks, mechanical

insulators, etc. Which were removed for the

servicing are properly re-installed.

Before returning the unit to the user, perform the following safety checks :

3. Be sure that no shock hazard exists ; check for leakage

current using SimpsonModel 229 Leakage Tester, standard

equipment item No. 21641, RCA Model WT540A or use

alternate method as follows : Plug the power cord directly

Into a 120 volt AC receptacle (do not use an Isolation

Transformer for this test). Using two clip leads, connect a

1500 ohms, 10watt Resistor paralleled by a 0.15uF capacitor, in series with all exposedmetal cabinet parts and a known earth ground, such

as a water pipe or conduit. Use a VTVM or VOM with 1000 ohms per volt, or higher sensitivity to measure the AC voltage drop across the

resistor. (See diagram) Move the resistor connection to each exposed metal part having a return path to the chassis (antenna, metal,

cabinet, screwheads, knobs and control shafts, escutcheon, etc.) andmeasure the AC voltage drop across the resistor. (This test should be

performedwith the 0.35 volt RMS ormore is excessive and indicates a potential shock hazard whichmust be corrected before returning the

unit to the owner.
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Audio Section
Continuous Average Power (FTC)

All Channels: 50 Watts per channel @ 8 ohms, 1kHz, 0.19% THD

Power Output per EIA 490A: 65 Watts x 7 @ 8 ohms

Input Sensitivity/Impedance
Linear (High-Level) 200mV/47k ohms

Signal-to-Noise Ratio (IHF-A) 90dB

Surround System Adjacent Channel Separation
Pro Logic I, II 40dB
Dolby Digital 55dB
DTS 55dB

Frequency Response 
@ 1W (+0dB, –3dB) 20Hz –22kHz

Transient Intermodulation 
Distortion (TIM) None

Negative Feedback None

FM Tuner Section
Frequency Range 87.5MHz – 108MHz
Usable Sensitivity IHF 1.3µV/13.2dBf
Signal-to-Noise Ratio Mono/Stereo 70dB/68dB
Distortion Mono/Stereo 0.2%/0.3%
Stereo Separation 40dB @ 1kHz
Selectivity ±400kHz, 70dB
Image Rejection 80dB
IF Rejection 90dB

AM Tuner Section
Frequency Range 520kHz – 1710kHz
Signal-to-Noise Ratio 45dB
Usable Sensitivity Loop 500µV
Distortion 1kHz, 50% Mod 0.8%
Selectivity ±10kHz, 30dB

Video Section
Television Format NTSC
Input Level/Impedance 1Vp-p/75 ohms
Output Level/Impedance 1Vp-p/75 ohms
Video Frequency Response 
(Composite and S) 10Hz – 8MHz (–3dB)

Video Frequency Response 
(Component) 10Hz – 30MHz (–3dB)

General
Power Requirement AC 120V/60Hz
Power Consumption 7.6W standby, 550W @ rated output,

all channels driven

Dimensions Width 17.3 inches (440mm)
Height 4.75 inches (120mm)
Depth 18.75 inches (476mm)

Weight 17 lb (7.7kg)

Depth measurement includes knobs, buttons and terminal connections.
Height measurement includes feet and chassis.
All features and specifications are subject to change without notice.

Harman Kardon and Power for the Digital Revolution are registered trademarks 
of Harman International Industries, Incorporated.

is a trademark of Harman International Industries, Incorporated (patent no. 5,386,478).

*Manufactured under license from Dolby Laboratories.
“Dolby,” “Pro Logic” and the Double-D symbol are trademarks of Dolby Laboratories. Confidential 
Unpublished Works. ©1992–1999 Dolby Laboratories, Inc. All rights reserved.

Surround EX is a jointly developed technology of THX and Dolby Laboratories, Inc., and is a trademark 
of Dolby. Used under authorization.

DTS, DTS Surround, DTS-ES and DTS Neo:6 are trademarks of Digital Theater Systems, Inc.

Cirrus and Cirrus Logic are trademarks of Cirrus Logic Inc.

VMAx is a registered trademark of Harman International Industries, Incorporated, and is an 
implementation of Cooper Bauck Transaural Stereo under patent license.

Logic 7 is a registered trademark of Harman International Industries, Incorporated.

TiVo is a registered trademark of TiVo, Inc.

ReplayTV is a registered trademark of SONICblue, Inc.

TM
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A) ANALOG INPUT, BASELINE AUDIO PARAMETERS (STEREO SURROUND MODE)
Measuring methods are based on IHF and IEC standard 268-3
Measurement conditions,unless otherwise noted :
Tone Off or Tone(Bass,Treble), Balance, EQ control : Center Position , Other SW's : OFF, Volume:Max
Nominal input level : 0dBFS sine wave PCM bitstream (Digital), 225mV sine wave (Analog)
Power figures should be kept minimum 10min., between 15 and 35 oC .

Terminator : 1kohm for general purpose inputs
All Voltage Measurements are made with RMS detector, unless otherwise specified.
Filter : IHF-A filter
UUT= Unit Under Test.

Power supply : 120 V , 60 Hz

MARKETING UNIT RATINGS. CONDITION UNIT VALUE

Watts/Ch 50

Watts/Ch 50

Ohm
8 ohm, +/- 1 %,
Non-Inductive,

455 W

SPEAKER AVAILABLE SPEAKER MODES

*SUB-WOOFER SPKR:YES *SPKR LEVEL:ALL 0dB *TONE OUT

☞SPEAKER POWER AMPLIFIER SECTION

1 1kHz

2
VOL at min. 10Hz-22KHz BW, peak detector, all inputs

terminated w/ 1 Kohm
mVpk <3mV <2mV

VOL at min. 10Hz-22KHz BW, peak detector, all inputs
terminated w/ 1 Kohm

mVpk <2.5mV <1.5mV

VOL at max. 10Hz-22KHz BW, peak detector, all inputs
terminated w/ 1 Kohm

mVpk <10mVpk <8mVpk

VOL at max. 10Hz-22KHz BW, peak detector, all inputs
terminated w/ 1 Kohm

mVpk <4mVpk <2.5mVpk

VOL at max. 10Hz-22KHz BW, RMS , non-weighted, all inputs
terminated w/ 1 Kohm

mVrms <4mVrms <3mVr ms

VOL at max. 10Hz-22KHz BW, RMS , non-weighted, all inputs
terminated w/ 1 Kohm

mVrms <1mVrms <0.75mVr ms

VOL at max. 10Hz-22KHz BW, RMS , 'A Weighted', all inputs
terminated w/ 1 Kohm

mVrms <3mVrms <2.5mVr ms

VOL at max. 10Hz-22KHz BW, RMS , 'A Weighted', all inputs
terminated w/ 1 Kohm

mVrms <0.7mVrms <0.5mVr ms

VOL at max. 10Hz-22KHz BW, RMS , 'A Weighted', all inputs
left un-terminated

mVrms <3mVrms <2.5mVr ms

VOL at max. 10Hz-22KHz BW, RMS , 'A Weighted', all inputs
left un-terminated

mVrms <0.7mVrms <0.5mVr ms

8CH

STEREO

8 CH

STEREO

8 CH

STEREO

8 CH

STEREO

8 CH

STEREO

8 CH

STEREO

20Hz

1k

20k

225±40 225±20

<0.6 <0.45

Rated Stereo Power Output

Rated 8 CH DIRECT Power Output

Rated Resistive Load

Both FL and FR Speaker amplifiers driven and loaded with Rated
Resistive Load.

All Seven (FL,FR,C,SL,SR,SBL,SBR) Speaker amplifiers driven and
loaded with Rated Resistive Load Impedance.

Resistive loads to be connected to Speaker Outputs using a 12 AWG
Stranded Speaker Wire pair for each load resistor. Wire length should
be approximately 10 feet.

LARGE ALWAYS

YES/NO

Input Sensitivity

FRONT "L" AND "R" SPEAKERS

SUBWOOFER OUTPUT

RESIDUAL NOISE

TOTAL
HARMONIC
DISTORTION
(Rated Stereo
PowerOutput - 1dB)

Should be met by
all Stereo Inputs

Stereo and 8 CH DIRECT rated Power into Rated Resistive
Load should be obtained by applying an input signal level

 with the specified range.
mV

Should be met by
all Analog Stereo

and 8CH DIRECT
Inputs

20Hz-20 KHz,
Power out =Rated

Power - 1 dB

Should be met by
all Analog Stereo

and 8 CH DIRECT
Inputs

Vol at Max, 10 Hz-22KHz Meas BW."A"WEIGHTED %

LIMIT NOMONALNo DESCRIPTION INPUT FREQ. REMARK UNIT
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CD 20 Hz
at 0.6% THD, 10 Hz-80 KHz measurement BW. Volume

at Max.
W >50 >53

CD 1kHz
at 0.6% THD, 10 Hz-80 KHz measurement BW. Volume

at Max.
W >50 >53

CD 20 KHz
at 0.6% THD, 10 Hz-80 KHz measurement BW.Volume

at Max.
W >50 >53

8 CH DIRECT 20 Hz
at 0.6% THD, 10 Hz-80 KHz measurement BW.Volume

at Max.
W >50 >53

8 CH DIRECT 1kHz
at 0.6% THD, 10 Hz-80 KHz measurement BW.Volume

at Max.
W >50 >53

8 CH DIRECT 20 KHz
at 0.6% THD, 10 Hz-80 KHz measurement BW.Volume

at Max.
W >50 >53

Should be met by
CH DIRECT Inputs

Sine wave # 1 f
=60Hz. Ampl=4,

sine wave # 2 f= 7
KHz. Ampl=1

30 step Sweep of Gen to Drive to Pk-Pk value of sine
rated power

% <0.6 <0.4

Should be met by
all Analog Stereo

Inputs

Sine wave # 1 f
=60Hz. Ampl=4,

sine wave # 2 f= 7
KHz. Ampl=1

30 step Sweep of Gen to Drive to Pk-Pk value of sine
rated power

% <0.6 <0.4

Should be met by
CH DIRECT Inputs

1kHz
Referred to Rated Output Power, Vol at max, all inputs
terminated w/ 1 Kohm. Should be measured with a 10

Hz-22 KHz BW, RMS noise reading
dB >70 >75

Should be met by
CH DIRECT Inputs

1kHz
Referred to 1W Out.Vol at max, all inputs terminatedw/
1 Kohm. Should be measured with a 10 Hz-22 KHz BW,

RMS noise reading
dB >55 >60

VID 4

DVD

8 CH

8 CH

TAPE

CD

VID 1

VID 2

VID 3

20Hz

1k

20k

20Hz

1k

20k

20Hz

1k

20K

Referred to Rated Output Power, Vol at max, all inputs
terminated w/ 1 Kohm. Should be measured with a 10

Hz-22 KHz BW, RMS noise reading

<0.6 <0.45

<0.25

1kHz
Should be met by
all Analog Stereo

Inputs

3

TOTAL
HARMONIC
DISTORTION
(Rated 8 CH
DIRECT Power
Output - 1 dB)

TOTAL
HARMONIC
DISTORTION (1 W
Power Output)

TOTAL
HARMONIC
DISTORTION (1
W Power Output)

20Hz-20 KHz,
Power out =Rated

Power - 1 dB
Vol at Max, 10 Hz-22KHz Meas BW."A"WEIGHTED

Should be met by
all Stereo Inputs

20Hz-10 KHz,
Power out =1 W

Vol at Max, 10 Hz-22KHz Meas BW."A"WEIGHTED

8 CH DIRECT

4

CONTINUOUS
AVERAGE
POWER: A)
Stereo, 8 Ohm load,
FL and FR driven.

CONTINUOUS
AVERAGE
POWER: B) All
7 Channels Driven,
8 ohms

Vol at Max, 10 Hz-22KHz Meas BW."A"WEIGHTED8 CH DIRECT
20Hz-10 KHz,

Power out =1 W

IMD(SMPTE)5

%

dB

%

<0.15

<0.25

>80 >85

%

<0.15
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Should be met by
1kHz

Referred to Rated Output Power, Vol at max, all inputs
left un-terminated. Should be measured with

a 10Hz-22 KHz BW, RMS noise reading
dB >70 >75

AM/FM Tuner
Input

1 KHz

Apply an FM Stereo RF input thru a 50->75 ohm
dummy antenna (98 MHz carrier, 75 KHz modulation,

1 KHz tone, 72 dBuV level). Then set UUT to FM Stereo,
98 MHz. Set Volume control to 10 dB below Max.

Record the FL and FR speaker output level as the refere

dB > 75 >85

8 CH DIRECT
Inputs

To find the point in
the Frequency

Response Curve,
where Output Level

falls by 3 dB,
referred to the 1

Should be met with Volume at Max (50 mV input) Use
10Hz-500KHz BW

Hz
20 Hz-

18K kHz
10 Hz-20 kHz

8 ch

8 ch

ster eo

8 ch

ster eo

8 ch

ster eo

8 ch

ster eo

DVD

8 CH

ster eo

CD

VID 1

VID 2

VID 3

VID 4

DVD

TAPE

VID 4

CD

VID 1

VID 2

VID 3

TAPE

> 55 >75
All Analog Stereo

and 8 CH DIRECT
Inputs

10 kHz

Volume at Max. Apply Sinewave Signal Gen amplitude
to the tested input, to obtain R/O-3dB at the speaker

outputs. Record the FL and FR speaker output level as
the reference output. Scroll thru other stereo inputs,

and measure the output level. Compute th

dB

Volume at Max. Apply Sinewave Signal Gen amplitude
to the tested input, to obtain R/O-3dB at the speaker

outputs.Record the output level as the reference output.
Then, scroll thru the other possible stereo inputs, and

measure the output level. Compute t

dB >70 >75

Vol at Max, Gen amplitude adjusted to obtain R/O-3dB,
measured w/ AP's Xtalk mode. Driving every channel

individually. Undriven channels should be terminated
w/1 kOhm.Use 10Hz-22KHz BW

dB >50 >60

Vol at Max, Gen amplitude adjusted to obtain R/O-3dB,
measured w/ AP's Xtalk mode. Driving every channel

individually. Undriven channels should be terminated
w/1 kOhm.Use 10Hz-22KHz BW

dB >60 >65

100Hz

Vol at Max, Gen amplitude adjusted to obtain R/O-3dB,
measured w/ AP's Xtalk mode. Driving every channel

individually. Undriven channels should be terminated
w/1 kOhm.Use 10Hz-22KHz BW

dB >55 >60

1kHz

STER
EO

8CHAll Analog Stereo
Inputs

To find the point in
the Frequency

Response Curve,
where Output Level

falls by 3 dB,
referred to the 1

KHz point.

1kHz
Should be met by
8CH DIRECTInputs

Should be met by
all Analog Stereo

Inputs

10kHz

All Analog Stereo
and 8 CH DIRECT

Inputs
1 kHz

6
S/N RATIO,IHF-A
FILTER

7

CHANNEL
SEPARATION:
Zterm =
1KW/1000pF
IHF-A FILTER

Should be met by
all Analog Stereo

and 8 CH DIRECT
Inputs

9
FREQUENCY
RESPONSE

8

FUNCTION
CROSSTALK,
(Measured on all
Channels)
IHF-A FILTER

5 Hz-22 kHz
10 Hz-20

kHz

Referred to 1W Out.Vol at max, all inputs terminatedw/
1 Kohm. Should be measured with a 10 Hz-22 KHz BW,

RMS noise reading

Vol.max
input:50

mV

dB

Should be met with Volume at Max (50 mV input), and
also with Volume at 40 dB below Max (5 V input).

Hz

>55 >60

1kHz dB >80 >85

8 CH DIRECT
Inputs

To find the point in
the Frequency

Response Curve,
where Output Level

falls by 3 dB,
referred to the 1

Should be met with Volume at Max (50 mV input) Use
10Hz-500KHz BW

Hz
20 Hz-

18K kHz
10 Hz-20 kHz

TAPE

CD

VID 1

VID 2

VID 3

VID 4

DVD

8 CH DIRECT
Inputs

Tested at 8 CH
DIRECT Mode

Rated Power -3dB
--> THD 0.6%

Tested in 8 CH DIRECT Mode, at 8CH DIRECT Rated
Power -3dB. Find the Input Sinawave Frequency Point
where THD increases to 0.6% . Record the Frequency.

Hz~kHz 20-20kHz 20-22kHz

STER
EO

8CH

STER
EO

8CHAll Analog Stereo
Inputs

To find the point in
the Frequency

Response Curve,
where Output Level

falls by 3 dB,

10
POWER
BANDWIDTH -
3dB

CD

9
FREQUENCY
RESPONSE

20-22kHz

5 Hz-22 kHz

Hz~kHz

Tested at Stereo
Mode Rated Power 

-3dB --> THD
0.6%

Tested in Stereo Mode, at Stereo Rated Power -3dB.
Find the Input Sinawave Frequency Point where THD

increases to 0.6% . Record the Frequency.
20-20kHz

10 Hz-20
kHz

Vol.-40
input:5V

Vol.max
input:50

mV

Should be met with Volume at Max (50 mV input), and
also with Volume at 40 dB below Max (5 V input).

Hz

7

CH DIRECTInputs8

Referred to Rated Output Power, Vol at max, all inputs
left un-terminated. Should be measured with

a 10Hz-22 KHz BW, RMS noise reading

SPECIFICATIONS
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B) DIGITAL INPUT, BASELINE AUDIO PARAMETERS (STEREO SURROUND MODE)
Measuring methods are based on IHF and IEC standard 268-3
Measurement conditions,unless otherwise noted :
Output resistive load = (8) ohms / All channels loaded.
Tone Off or Tone(Bass,Treble), Balance, EQ control : Center Position , Other SW's : OFF, Volume:Max
All Voltage Measurements are made with RMS detector, unless otherwise specified.
Filter : IHF-A filter
R/O = Rated Output, which is 50 W into 8 ohm resistive load, for PCM Digital inputs.
UUT= Unit Under Test.
All measurements are made in Stereo mode, at FL and FR Speaker Output jacks, unless otherwise noted.

Power supply : 120 V , 60 Hz

UNIT

Rated Stereo Power Output Watts/Ch 50

Rated 6 CH DIRECT Power Output Watts/Ch 50

Rated Resistive Load Ohm
8 ohm, +/- 1 %,
Non-Inductive,

455 W

Digital Input data is  a 44.1 KHz sampling r ate, 16 bit, no Pr e-emphasis,  PCM bitstr eam.
FRONT AMP SECTION

No DESCRIPTION INPUT UNIT LIMIT NOMINAL

1
Gain Difference between
Analog and Digital Input

Coaxial 1

With a 0 dBFS, 1 KHz PCM bitstream, and Main Volume at 20 dB
below Max, the Output Voltage at FL and FR speaker outputs

should be the same as when, applying a 2 Volt, 1 KHz sinewave
amplitude into an analog Stereo Input. Read the dB difference

between

dB < 2 dB < 1 dB

2 Dynamic Range Coaxial 1

With a 0 dBFS, 1 KHz sinewave PCM bitstream, and Main Volume
at 20 dB below Max, set meter to read THD+N Ampl, with dBr
units. Use 'A Weighting' filter, 10 Hz-80 KHz BW. Record the
Output Voltage at FL and FR speaker outputs to be the 0 dBr

Reference val

dB >85 > 90

3 RESIDUAL NOISE Coaxial 1

With Digital Generator amplitude at -999 dBFS (Generator turned
off), 1 KHz sinewave PCM bitstream, and Main Volume at 20 dB

below Max, set meter to read Amplitude,10 Hz-22 KHz BW. Take
Amplitude readings on both FL and FR Speaker Outputs.

mVrms <1 <0.5

4
TOTAL HARMONIC
DISTORTION

Coaxial 1 20 Hz

With a 0 dBFS, 1 KHz sinewave PCM
bitstream, and Main Volume at 20 dB below

Max, set meter to read THD+N , with % units.
Use 10 Hz-80 KHz BW. Read THD+N Ratio,

with dBr units on both FL and FR Speaker
Outputs. IHF-A FILTER

% <0.25 <0.15

FRONT "L" AND "R" SPEAKERS

CENTER SPEAKER

REMARK

LARGE/SMALL/NONESURROUND "L" AND "R" SPEAKERS

SUBWOOFER OUTPUT

MARKETING UNIT RATINGS.

SPEAKER MULTICHANNEL AVAILABLE SPEAKER MODES

SPEAKER

FRONT "L" AND "R" SPEAKERS

SUBWOOFER OUTPUT

STEREO MODE AVAILABLE SPEAKER SETTINGS

LARGE/SMALL

YES/NO

Both FL and FR Speaker amplifiers driven and loaded with Rated
Resistive Load.

CONDITION

LARGE/SMALL

LARGE/SMALL/NONE

All seven(FL,FR,C,SL,SR ,SBL,SBR ) Speaker amplifiers driven and
loaded with Rated Resistive Load Impedance.

Resistive loads to be connected to Speaker Outputs using a 12 AWG
Stranded Speaker Wire pair for each load resistor. Wire length
should be approximately 10 feet.

YES/NO
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4
TOTAL HARMONIC
DISTORTION

Coaxial 1 20 Hz

With a 0 dBFS, 1 KHz sinewave PCM
bitstream, and Main Volume at 20 dB below

Max, set meter to read THD+N , with % units.
Use 10 Hz-80 KHz BW. Read THD+N Ratio,

with dBr units on both FL and FR Speaker
Outputs. IHF-A FILTER

% <0.25 <0.15

1 KHz

With a 0 dBFS, 20 Hz sinewave PCM
bitstream, and Main Volume at 20 dB below

Max, set meter to read THD+N , with % units.
Use 10 Hz-80 KHz BW. Read THD+N Ratio,

with dBr units on both FL and FR Speaker
Outputs.IHF-A FILTER

% <0.6 <0.4

20 KHz

With a 0 dBFS, 20 KHz sinewave PCM
bitstream, and Main Volume at 20 dB below

Max, set meter to read THD+N Ratio, with %
units. Use 10 Hz-80 KHz BW. Read THD+N

Ratio, on both FL and FR Speaker Outputs.

% <0.25 <0.15

5 IMD(SMPTE) Coaxial 1

Sine wave # 1 f
=80Hz. Ampl=4,

sine wave # 2 f= 2
KHz. Ampl=1

With a 0 dBFS, SMPTE (80 Hz-4X:2 KHz-1X)
waveform PCM bitstream, and Main Volume

at 20 dB below Max, set meter to read
SMPTE/DIN Distortion, with % units. Read
SMPTE/DIN Distortion, on both FL and FR

Speaker Outputs.

% 0.6 0.4

6 S/N RATIO,IHF-A FILTER Coaxial 1

With a 0 dBFS, 1 KHz sinewave PCM bitstream, and Main Volume
at 20 dB below Max, record the Output Voltage at FL and FR
speaker outputs to be the 0 dBr Reference value. Set Digital

Generator amplitude to -999 dBFS (Generator turned off),Then
set meter t

dB >85 > 90

Coaxial 1

With a 0 dBFS, 1 KHz sinewave PCM bitstream, and Main Volume
adjusted to obtain 1 W output into an 8 ohm load. Record the

Out

Voltage at FL and FR speaker outputs to be the 0 dBr Reference
value. Set Digital Generator amplitude to -999 dBFS (Generator

dB > 70 >75

7
CHANNEL SEPARATION:
Zterm = 1KW/1000pF

Coaxial 1 100Hz

With a 0 dBFS, 100 Hz sinewave PCM
bitstream, and Main Volume at 20 dB below
Max, set meter to read Crosstalk, with dB

units. Use 10 Hz-80 KHz BW. Read Crosstalk,
when driving FL only, and measuring FR. Then,

read Crosstalk, when driving FR only, and me

dB >60 >65

1 KHz

With a 0 dBFS, 1 KHz sinewave PCM
bitstream, and Main Volume at 20 dB below
Max, set meter to read Crosstalk, with dB

units. Use 10 Hz-80 KHz BW. Read Crosstalk,
when driving FL only, and measuring FR. Then,
read Crosstalk, when driving FR only, and mea

dB >60 > 65

10 KHz

With a 0 dBFS, 10 KHz sinewave PCM
bitstream, and Main Volume at 20 dB below
Max, set meter to read Crosstalk, with dB

units. Use 10 Hz-80 KHz BW. Read Crosstalk,
when driving FL only, and measuring FR. Then,

read Crosstalk, when driving FR only, and me

dB >50 >60

9

put
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8 FREQUENCY RESPONSE Coaxial 1 20 Hz

With a 0 dBFS, 1 KHz sinewave PCM
bitstream, and Main Volume at 20 dB below

Max, record the Output Voltage at FL and FR
speaker outputs to be the 0 dBr, 1 KHz

Reference value. Set meter to read
Amplitude

,
with dBr units,

and a 10 Hz-500 KHz BW. Then, ch

dBr > -0.7 > -0.3

Coaxial 1 20 KHz
,

dBr > -3 > -2

Digital Input data is  a 96 KHz sampling r ate, 24 bit, no Pr e-emphasis,  PCM bitstr eam.
FRONT AMP SECTION

No DESCRIPTION INPUT UNIT LIMIT NOMINAL

1 Dynamic Range Coaxial 1

With a 0 dBFS, 1 KHz sinewave PCM bitstream, and Main Volume
at 20 dB below Max, set meter to read THD+N Ampl, with dBr
units. Use 'A Weighting' filter, 10 Hz-80 KHz BW. Record the
Output Voltage at FL and FR speaker outputs to be the 0 dBr

Reference val

dB >90 >93

2 RESIDUAL NOISE Coaxial 1

With Digital Generator amplitude at -999 dBFS (Generator turned
off), 1 KHz sinewave PCM bitstream, and Main Volume at 20 dB

below Max, set meter to read Amplitude,10 Hz-22 KHz BW. Take
Amplitude readings on both FL and FR Speaker Outputs.

mVrms <1 <0.8

Coaxial 1

With Digital Generator amplitude at -999 dBFS (Generator turned
off), 1 KHz sinewave PCM bitstream, and Main Volume at 20 dB

below Max, set meter to read Amplitude,10 Hz-80 KHz BW. Take
Amplitude readings on both FL and FR Speaker Outputs.

mVrms <1.5 <1

Coaxial 1

With Digital Generator amplitude at -999 dBFS (Generator turned
off), 1 KHz sinewave PCM bitstream, and Main Volume at 20 dB

below Max, set meter to read Amplitude,10 Hz-22 KHz BW. Take
Amplitude readings on both FL and FR Speaker Outputs.

mVpk <3 <2

3
TOTAL HARMONIC
DISTORTION

Coaxial 1 20 Hz

With a 0 dBFS, 1 KHz sinewave PCM
bitstream, and Main Volume at 20 dB below

Max, set meter to read THD+N , with % units.
Use 10 Hz-22 KHz BW. Read THD+N Ratio,

with dBr units on both FL and FR Speaker
Outputs.

% <0.25 <0.15

1 KHz

With a 0 dBFS, 20 Hz sinewave PCM
bitstream, and Main Volume at 20 dB below

Max, set meter to read THD+N , with % units.
Use 10 Hz-22 KHz BW. Read THD+N Ratio,

with dBr units on both FL and FR Speaker
Outputs.

% 0.6 0.4

REMARK

10

With a 0 dBFS, 1 KHz sinewave PCM
bitstream, and Main Volume at 20 dB below

Max, record the Output Voltage at FL and FR
speaker outputs to be the 0 dBr, 1 KHz

Re
with dBr units,

and a 10 Hz-500 KHz BW.

fe

Then, ch

rence value. Set meter to read
Amplitude
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20 KHz

With a 0 dBFS, 20 KHz sinewave PCM
bitstream, and Main Volume at 20 dB below

Max, set meter to read THD+N Ratio, with %
units. Use 10 Hz-22 KHz BW. Read THD+N

Ratio, on both FL and FR Speaker Outputs.

% <0.25 <0.15

4 IMD(SMPTE) Coaxial 1

Sine wave # 1 f
=80Hz. Ampl=4,

sine wave # 2 f= 2
KHz. Ampl=1

With a 0 dBFS, SMPTE (80 Hz-4X:2 KHz-1X)
waveform PCM bitstream, and Main Volume

at 20 dB below Max, set meter to read
SMPTE/DIN Distortion, with % units. Read
SMPTE/DIN Distortion, on both FL and FR

Speaker Outputs.

% 0.6 0.4

5 S/N RATIO,IHF-A FILTER Coaxial 1

With a 0 dBFS, 1 KHz sinewave PCM bitstream, and Main Volume
at 20 dB below Max, record the Output Voltage at FL and FR
speaker outputs to be the 0 dBr Reference value. Set Digital

Generator amplitude to -999 dBFS (Generator turned off),Then
set meter t

dB >85 > 90

Coaxial 1

With a 0 dBFS, 1 KHz sinewave PCM bitstream, and Main Volume
adjusted to obtain 1 W output into an 8 ohm load. Record the

Out Voltage at FL and FR speaker outputs to be the 0 dBr 
Reference value. Set Digital Generator amplitude to -999 dBFS 

dB > 70 >75

6 Coaxial 1 20 Hz

With a 0 dBFS, 1 KHz sinewave PCM
bitstream, and Main Volume at 20 dB below

Max, record the Output Voltage at FL and FR
speaker outputs to be the 0 dBr, 1 KHz

Reference value. Set meter to read
Amplitude

,
with dBr units, and

a 10 Hz-500 KHz BW. Then, ch

dBr > -0.7 > -0.3

Coaxial 1 20 KHz
,

dBr > -3 > -2

FREQUENCY RESPONSE

11

put

(Generator turned off),Then meter tset

With a 0 dBFS, 1 KHz sinewave PCM
bitstream, and Main Volume at 20 dB below

Max, record the Output Voltage at FL and FR
speaker outputs to be the 0 dBr, 1 KHz

Re
with dBr units, and

a 10 Hz-500 KHz BW.

fe

Then, ch

rence value. Set meter to read
Amplitude
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� Power Indicator: This LED turns red when the
unit is in the Standby mode to signal that the unit is
ready to be turned on. When the unit is in operation,
the indicator will turn green.

2 Standby/On Button: When the Main Power
Switch I is “ON,” press this button to turn on the
DPR 1001; press it again to turn the unit off. The
Power Indicator � will turn green when the 
unit is on.

NOTE: The Main Power Switch ( must be turned
on before this button will operate.

Surround Mode Selector: Press this button to
choose a surround processing format category by
scrolling through the list of available formats as 
indicated in the Surround Mode Indicators H.

These format categories are: Dolby surround modes,
DTS Digital modes, DTS Neo:6 modes, Logic 7
modes, DSP modes and Stereo modes. Once you
have selected a format category, use the Surround
Select Button 3 to choose a specific mode within
the overall category.

3 Surround Select Button: After choosing a 
surround processing format category by using the
Surround Mode Selector , press this button to
scroll through the list of available modes for that for-
mat category. For example, to select the 7.1 Logic 7
Cinema mode, press the Surround Mode Selector

until the indicator next to Logic 7 H is lit. Then
press the Surround Select Button 3 to scroll
through the available choices until the desired mode
appears in the Main Information Display F. (For
more information see page 26.)

4 AM/FM Selector: Pressing this button will auto-
matically switch the DPR 1001 to the Tuner mode.
Pressing it again will switch between the AM and FM
frequency bands. (See page 28 for more information
on the tuner.)

5 Input Source Selector: Press this button to
change the input by scrolling up or down through the
list of input sources.

6 Tuning Mode Selector: This button is used to
switch back and forth between the Auto and Manual
tuning modes. In Auto mode, you may use the Tuning
Selector 7 to scan through stations with an accept-
able signal. In Manual mode, you may use the Tuning
Selector 7 to step through one frequency increment
at a time.

1

3 5

6 8

!1

2 4

7

9 )

@ #
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Ò
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� Power Indicator
1 Standby/On Button

Surround Mode Selector
3 Surround Select Button
4 AM/FM Selector
5 Input Source Selector
6 Tuning Mode Selector
7 Tuning Selector
8 Preset Station Selector

9 ¤ Button
! Set Button
B ⁄ Button
C Door
D Volume Control
E System Configuration Indicators
F Main Information Display
G Input Indicators
H Surround Mode Indicators

I Main Power Switch
J Headphone Jack
K Digital Optical 3 Input
L Input/Output Status Indicators
M Digital Coax 3 Jack
N Video 4 Input/Output Jacks

NOTE: To make it easier to follow the installation instructions that refer to this illustration, a larger copy may be 
downloaded from the Product Support section at www.harmankardon.com.
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This button is also used to switch between Stereo and
Mono modes for FM radio reception. When weak
reception is encountered, press the button to switch 
to the Mono mode. Press it again to switch back to
Stereo mode. (See page 28 for more information on
using the tuner.)

7 Tuning Selector: Press the left side of the button
to tune lower-frequency stations and the right side of
the button to tune higher-frequency stations.

In Manual tuning mode, tap the button lightly and the
tuner will step up one frequency increment per button
press. When the button is held for a few seconds, the
unit will quickly advance through the frequency band.
Release it and the tuner will stop. In Auto tuning mode,
each press of the button will search for the next sta-
tion with an acceptable signal. Press and hold the 
button to skip through the acceptable stations. When
the button is released, the tuner will not stop until it
reaches a station with an acceptable signal.

To switch back and forth between the Auto and
Manual tuning modes, press the Tuning Mode
Selector 6.

8 Preset Station Selector: Press this button to
scroll up or down through the list or stations that have
been entered into the preset memory. (See page 28
for more information on tuner programming.)

9 ¤ Button: Use this button to scroll through the
System Configuration modes indicated on the front
panel: i.e., Test Tone, Speaker, Channel, Digital Select
and Delay. Press the Set Button ! to select a con-
figuration mode, and use this button or the ⁄ Button
B to scroll through the available adjustments for each
System Configuration mode. (See pages 17–23 for
more information on configuring the DPR 1001.)

! Set Button: Press this button to access the config-
uration menus for Test Tone, Speakers Channel Trim,
Digital Input Select or Delay. After pressing the button,
use the ⁄/¤ Buttons 9B to select the desired
menu. (See pages 17–23 for more information.) 

B ⁄ Button: Use this button to scroll through the
System Configuration modes indicated on the front
panel: i.e., Test Tone, Speaker, Channel, Digital Select
and Delay. Press the Set Button ! to select a 
configuration mode, and use this button or the 
¤ Button 9 to scroll through the available 
adjustments for each System Configuration mode.
(See pages 17–23 for more information on 
configuring the DPR 1001.)

C Door: Gently pull the upper right corner of this
door, indicated by the word “Open”, toward you to
reveal additional front panel jacks and controls.

D Volume Control: Turn this knob clockwise to
increase the volume, counterclockwise to decrease the
volume. If the DPR 1001 is muted, adjusting the vol-
ume control will automatically release the unit from the
silenced condition.

E System Configuration Indicators: One of these
indicators will light, after the Set Button ! has been
pressed, to indicate which configuration option is in
use. Press the ⁄/¤ Buttons 9B to change the
selection. (See pages 17–23 for more information.)

F Main Information Display: This display delivers
messages and status indications to help you operate
the receiver. (See page 7 for a complete explanation
of the Main Information Display.)

G Input Indicators: An LED will light to the left of
the input that is currently the input source for the
DPR 1001.

H Surround Mode Indicators: An LED will light in
front of the surround mode that is currently in use.

I Main Power Switch: Press this button in to
apply power to the DPR 1001. When the switch is
pressed in, the unit is placed in a Standby mode, as
indicated by the red Power Indicator �. This but-
ton must be pressed in to operate the unit. To turn
the unit off and prevent the use of the remote con-
trol, this switch should be pressed until it pops out
from the front panel.

NOTE: This switch is normally left in the “ON”
position.

J Headphone Jack: This jack may be used to listen
to the DPR 1001’s output through a pair of head-
phones. Be certain that the headphones have a stan-
dard 1/4" stereo phone plug. The main room speakers
will automatically be turned off when the headphone
jack is in use.

K Digital Optical 3 Input: Connect the optical digital
audio output of an audio or video product to this jack.
When the input is not in use, be certain to keep the
plastic cap installed to avoid dust contamination that
might degrade future performance.

L Input/Output Status Indicators: These LED 
indicators will normally light green to show that the front
panel Digital Coax 3 Jack M or Video 4 Input/
Output Jacks N are operating as inputs. When either
of these jacks has been configured for use as an out-
put, the indicator will turn red to show that the jack may
be used for recording. (See page 18 or 29 for more
information on configuring the front panel jacks as 
outputs, rather than inputs.)

M Digital Coax 3 Jack: This jack is normally used
for connection to the output of portable audio devices,
video game consoles or other products that have a
coax digital audio jack. It may also be configured as
an output jack, to feed a digital signal to a CD-R,
MiniDisc or other digital recording device. (See page
18 or 29 for information on configuring the Digital
Coax 3 Jack as an output.)

N Video 4 Input/Output Jacks: These audio/video
jacks may be used for temporary connection to video
games or portable audio/video products such as cam-
corders and portable audio players. These jacks may
also be configured as an output to feed an analog
audio/video signal to a VCR, camcorder, tape deck or
other recording device. (See page 18 or 29 for infor-
mation on configuring the Video 4 jacks as outputs.)
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¡ FM Antenna: Connect the supplied indoor (or an
optional external) FM antenna to this terminal.

™ AM Antenna: Connect the AM loop antenna sup-
plied with the receiver to these terminals. Connect the
black antenna wire marked GND to the top terminal
screw on the DPR with the grounding symbol.

£ Multiroom IR Input: Connect the output of an IR
sensor in a remote room to this jack to operate the
DPR 1001’s multiroom control system. (See pages 31 
for more information on multiroom systems.)

¢ Remote IR Output: This connection permits the

IR sensor in the receiver to serve other remote con
trolled devices. Connect this jack to the “IR IN” jack on
Harman Kardon (or other compatible) equipment.

∞ Remote IR Input: If the DPR 1001’s front panel
IR sensor is blocked due to cabinet doors or other
obstructions, an external IR sensor may be used.
Connect the output of the sensor to this jack.

§ Tape Inputs: Connect these jacks to the
PLAY/OUT jacks of an audio recorder.

¶ Tape Outputs: Connect these jacks to the
RECORD/INPUT jacks of an audio recorder.

• CD Inputs: Connect these jacks to the output of 
a compact disc player or changer.

ª Multiroom Outputs: Connect these jacks to an
optional audio power amplifier to listen to the source
selected by the mulitroom system. (See page 31 for
more information on the multiroom system.)

‚ Video 1 Video Inputs: Connect these jacks to the
PLAY/OUT composite or S-Video jacks on a VCR or
other video source.

⁄ Video 1 Audio Inputs: Connect these jacks to the
PLAY/OUT audio jacks on a VCR or other video source.

∞ ª
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SWITCHED 50W 0.5A MAXSPEAKERS 8Ω
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¡ FM Antenna
™ AM Antenna
£ Multiroom IR Input
¢ Remote IR Output
∞ Remote IR Input
§ Tape Inputs
¶ Tape Outputs
• CD Inputs
ª Multiroom Outputs
‚ Video 1 Video Inputs
⁄ Video 1 Audio Inputs

Video 1 Video Outputs
‹ Video 1 Audio Outputs

› Video 2 Video Inputs
fi Video 2 Audio Inputs
fl Video 2 Video Outputs
‡ Video 2 Audio Outputs
° Video 3 Video Inputs
· Video 3 Audio Inputs
a DVD Audio Inputs
b Digital Audio Outputs 
c Surround Back/Multiroom Speaker Outputs
d Surround Speaker Outputs
e Center Speaker Outputs
f Front Speaker Outputs
g AC Accessory Outlets

h AC Power Cord
i Preamp Outputs
j LFE/Subwoofer Output
k Coaxial Digital Audio Inputs

Optical Digital Audio Inputs
DVD Video Inputs
6-Channel Direct Inputs
8-Channel Direct Inputs
Video Monitor Outputs
Video Monitor Component Video Outputs
DVD Component Video Inputs
Video 2 Component Video Inputs38

37

36

35

34

33

32

31

12

To assist you in making the correct connections for 
multichannel input, output and speaker connections,
all connection jacks and terminals have been color-
coded in conformance with the CEA standards 
as follows:

Front Left: White
Front Right: Red

Center: Green
Surround Left: Blue

Surround Right: Gray
Surround Back Left: Brown

Surround Back Right: Tan

Subwoofer: Purple
Digital Audio: Orange

Composite Video: Yellow
Component Video “Y”: Green

Component Video “Pr”: Red
Component Video “Pb”: Blue

NOTE: To make it easier to follow the installation instructions that refer to this illustration, a larger copy may be 
downloaded from the Product Support section at www.harmankardon.com.
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Video 1 Video Outputs: Connect these jacks 
to the RECORD/INPUT composite or S-Video jack 
on a VCR.

‹ Video 1 Audio Outputs: Connect these jacks to
the RECORD/INPUT audio jacks on a VCR.

› Video 2 Video Inputs: Connect these jacks to 
the PLAY/OUT composite or S-Video jacks on a TV 
or other video source.

fi Video 2 Audio Inputs: Connect these jacks to
the PLAY/OUT audio jacks on a TV or other video
source.

fl Video 2 Video Outputs: Connect these jacks 
to the RECORD/INPUT composite or S-Video jacks
on a TV or other video source.

‡ Video 2 Audio Outputs: Connect these jacks to
the RECORD/INPUT audio jacks on a TV or other
video source.

° Video 3 Video Inputs: Connect these jacks to the
PLAY/OUT composite or S-Video jacks on a cable
box or other video source.

· Video 3 Audio Inputs: Connect these jacks to
the PLAY/OUT audio jacks on a cable box or other
video source.

a DVD Audio Inputs: Connect these jacks to the
analog audio jacks on a DVD or other video source.

b Digital Audio Outputs: Connect these jacks to
the matching digital input connector on a digital
recorder such as a CD-R or MiniDisc recorder.

c Surround Back/Multiroom Speaker Outputs:
These speaker terminals may be used with 7.1-chan-
nel systems or to power the output of the multiroom
system when the multiroom system and the main
room are using the same input. Connect these outputs
to the matching + and – terminals on your surround
back channel speakers. In conformance with the CEA
color-code specification, the brown terminal is the
positive (+) terminal that should be connected to the
red (+) terminal on the Surround Back Left speaker
with older color-coding, while the tan terminal should
be connected to the red (+) terminal on the Surround
Back Right speaker with older color-coding. Connect
the black (–) terminal on the receiver to the matching
black negative (–) terminals for each surround back
speaker. (See page 14 for more information on
speaker polarity and pages 19–20 for information on 
configuring the DPR 1001 for 7.1 speaker channels.
See page 31 for information on powering the multi-
room system with the DPR 1001’s internal amplifier.)

d Surround Speaker Outputs: Connect these 
outputs to the matching + and – terminals on your
surround channel speakers. In conformance with the

new CEA color-code specification, the blue terminal is
the positive (+) terminal that should be connected to
the red (+) terminal on the Surround Left speaker with
older color-coding, while the gray terminal should be
connected to the red (+) terminal on the Surround
Right speaker with the older color-coding. Connect 
the black (–) terminal on the receiver to the matching
black negative (–) terminals for each surround 
speaker. (See page 14 for more information on 
speaker polarity.)

e Center Speaker Outputs: Connect these terminals
to the matching + and – terminals on your center
channel speaker. In conformance with the new CEA
color-code specification, the green terminal is the pos-
itive (+) terminal that should be connected to the red
(+) terminal on speakers with the older color-coding.
Connect the black (–) terminal on the receiver to the
black negative (–) terminal on your speaker. (See
page 14 for more information on speaker polarity.)

f Front Speaker Outputs: Connect these outputs
to the matching + or – terminals on your left and right
speakers. The white terminal is the positive (+) termi-
nal that should be connected to the red (+) terminal
on the Front Left speaker with older color-coding,
while the red terminal should be connected to the red
(+) terminal on the Front Right speaker with the older
color-coding. Connect the black (–) terminal on the
receiver to the matching black negative (–) terminals
for each front speaker. (See page 14 for more infor-
mation on speaker polarity.)

g AC Accessory Outlets: These outlets provide
power for low-current devices such as a VCR, cable
box, CD or DVD player. However, they should not be
used with high-current devices such as amplifiers. The
total power consumption of all devices connected to
the accessory outlets should not exceed 100 watts.

The bottom outlet is switched, which means that power
is supplied only when the DPR is turned on. Since the
power is removed when the DPR is turned off, this 
outlet should not be used for devices such as VCRs
where a constant power source is required for a 
clock or timer.

The top outlet is unswitched, which means that power
is available only when the DPR is plugged in.

h AC Power Cord: Connect the AC plug to an
unswitched AC wall output.

i Preamp Outputs: These jacks may be connected
to an external power amplifier.

j LFE/Subwoofer Output: Connect this jack to the
line-level input of a powered subwoofer. This output is
filtered, and should be connected to your subwoofer’s
LFE or other input that bypasses the subwoofer’s
internal crossover. Consult the owner’s manual for 

your subwoofer for further information. If an external 
subwoofer amplifier is used, connect this jack to 
the subwoofer amplifier input.

k Coaxial Digital Audio Inputs: Connect the coax
digital audio output from a DVD player, HDTV receiver,
cable box or satellite receiver, the S/P-DIF output of a
compatible computer sound card playing MP3 files or
streams, an LD player or a CD player to these jacks.
The signal may be a Dolby Digital, DTS or compatible
MP3 signal, or standard PCM digital source. Do not
connect the RF digital output of an LD player directly
to these jacks.

Optical Digital Audio Inputs: Connect the 
optical digital audio output from a DVD player, HDTV
receiver, cable box or satellite receiver, the S/P-DIF
output of a compatible computer sound card playing
MP3 files or streams, an LD player or a CD player to
these jacks. The signal may be a Dolby Digital signal,
DTS signal, compatible MP3 signal or standard PCM
digital source.

DVD Video Inputs: Connect these jacks to the
composite or S-Video output jacks on a DVD or other
video source.

6-Channel Direct Inputs: When an optional
playback device such as a DVD-Audio or SACD player
with 5.1 audio capability is in use, connect the player’s
output jacks here.

8-Channel Direct Inputs: When an optional
playback device such as a DVD-Audio or SACD player
with 6.1 or 7.1 audio capability is in use, first connect
the Front, Center and Surround Channel outputs to the
6-Channel Direct Input Jacks , then connect
the Surround Back channel outputs of the player to
these input jacks.

Video Monitor Outputs: Connect this jack to the
composite or S-Video input of a TV monitor or video
projector to view the on-screen menus and the output
of a composite or S-Video source selected by the
DPR 1001.

Video Monitor Component Video Outputs:
Connect these outputs to the component video 
inputs of a video projector or monitor. When a source
connected to one of the two Component Video
Inputs is selected the signal will be sent to
these jacks.

DVD Component Video Inputs: Connect the
Y/Pr/Pb component video outputs of a DVD player to
these jacks.

Video 2 Component Video Inputs: Connect the
Y/Pr/Pb component video outputs of an HDTV set-top
convertor, satellite receiver or other video source
device with component video outputs to these jacks.
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0 Power Off Button
1 Power On Button
2 LCD Information Display
3 Input Selectors
4 AVR Selector
5 Test Button
6 DSP Surround Mode Selector
7 Logic 7 Mode Select Button
8 Direct Button
9 Clear Button 
A Numeric Keys
B Tuning Mode Button
m Channel Select Button
n Navigation Button
o Digital Select Button
F Set Button
G Transport Play Buttons
H Volume Up/Down Buttons
I Transport Fast-Play/Scan Buttons
J Main Transport Controls
K Track Skip Up/Down Buttons
L Preset Up/Down Button
M Tuning Up/Down Button
N Disc Skip Button 
O Program Button
P Light Button
Q Multiroom Button
� Macro Buttons
� Sleep Button 
� Night Mode Button
� OSD Button 
� Tone Control Button
� Mute Button
� AM/FM Button
� Channel Up/Down Selector
	 Delay Select Button

 Speaker Select Button
� Memory Button
� Stereo Mode Select Button
 DTS Neo:6 Mode Select Button
� DTS Digital Mode Select Button
� Dolby Surround Mode Select Button
� 6/8-Channel Input Select
� SPL Select Button
� EzSet Microphone Sensor 
� Lens

NOTES:
• The function names shown here are each button’s feature

when used with the DPR 1001. Most buttons have addi-
tional functions when used with other devices. When a 
button is pressed, the function name will appear in the 
bottom line of the LCD Information Display c.

• The jack on the upper right side of the remote is reserved
for future use. Do not remove the plug provided or connect
any device to the jack.

• To make it easier to follow the installation instructions that
refer to this illustration, a larger copy may be downloaded
from the Product Support section at www.harmankardon.com.
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IMPORTANT NOTE: The DPR 1001’s remote may 
be programmed to control up to eight devices,
including the DPR 1001. Before using the remote,
it is important to remember to press the Input
Selector Button 3 that corresponds to the unit
you wish to operate. In addition, the DPR 1001’s
remote is shipped from the factory to operate the 
DPR 1001 and most Harman Kardon CD or DVD
players and cassette decks. The remote is also 
capable of operating a wide variety of other products
using the control codes that are part of the remote.
Before using the remote with other products, follow
the instructions on pages 32–34 to program the
proper codes for the products in your system.

It is also important to remember that many of the 
buttons on the remote take on different functions,
depending on the product selected using the Device
Control Selectors. The descriptions shown here primarily
detail the functions of the remote when it is used to
operate the DPR 1001.

a Power Off Button: Press this button to place
the DPR 1001 or a selected device in the Standby
mode. Note that this will turn off the main room 
functions, but if the Multiroom system is activated,
it will continue to function.

1 Power On Button: Press this button to turn on
the power to a device selected by first pressing one of
the Input Selectors 3.

2 LCD Information Display: This two-line screen
displays various information depending on the com-
mands that have been entered into the remote.

3 Input Selectors: Pressing one of these buttons
will perform three actions at the same time. First, if the
DPR 1001 is not turned on, this will power up the unit.
Next, it will select the source shown on the button as
the input to the DPR 1001. Finally, it will change the
remote control so that it controls the device selected.
After pressing one of these buttons you must press
the AVR Selector Button 4 again to operate the
DPR 1001’s functions with the remote.

4 AVR Selector: Pressing this button will switch the
remote so that it will operate the DPR 1001's functions.
If the DPR 1001 is in the Standby mode, it will also turn
the DPR 1001 on.

5 Test Button: Press this button to begin the
sequence used to calibrate the DPR 1001’s output 
levels. (See page 23 for more information on calibrat-
ing the DPR 1001.)

6 DSP Surround Mode Selector: Press this 
button to select from among the available DSP surround
modes. (See page 26 for more information on the
Theater, Hall and VMAx modes.) 

7 Logic 7 Selector: Press this button to select
from among the available Logic 7 surround modes.
(See page 26 for the available Logic 7 options.)

8 Direct Button: Press this button when the tuner
is in use to start the sequence for direct entry of a sta-
tion’s frequency. After pressing the button, simply
press the proper Numeric Keys A to select a sta-
tion. (See page 28 for more information on the tuner.)

9 Clear Button: When programming the remote 
or using the EzSet feature, press this button to cancel 
the current function. When using the remote to enter 
frequencies for direct tuner access, press this button 
to clear previous entries.

A Numeric Keys: These buttons serve as a ten-
button numeric keypad to enter tuner preset positions.
They are also used to select channel numbers when
TV, Cable or SAT has been selected on the remote, or
to select track numbers on a CD, DVD or LD player,
depending on how the remote has been programmed.

B Tuning Mode: Press this button when the tuner 
is in use to select between automatic tuning and manual
tuning. When the button is pressed so that MANUAL
TUNING appears in the Lower Display Line B,
pressing the Tuning Selector 8w will move the 
frequency up or down in single-step increments. When
the FM band is in use, pressing this button for manual
tuning when a station’s signal is weak will change to
monaural reception. (See page 28 for more information.)

m Channel Select Button: This button is used to
start the process of setting the DPR 1001’s output levels
to an external source. Once this button is pressed, press
the ⁄/¤ on the Navigation Button n to select the
channel being adjusted, then press the Set Button
F, followed by the ⁄/¤ on the Navigation Button
n again, to change the level setting. (See page 29 for
more information.)

D Navigation Button: This single disc-like button is
used to navigate through the on-screen configuration
menus, to scroll through the options list and to select
choices for the various settings such as delay, speakers,
surround modes, digital inputs, etc. To use the button,
simply press it left, right, up or down in the direction
indicated by the ⁄¤‹› icons printed on the button
disc. Depending on the menu being used, pressing the
button will either change the video highlight that indi-
cates a specific choice or it will change the option
shown in the on-screen or front panel display. The
sections in this manual describing the unit’s individual
features and configuration options contain specific
information on how the navigation controls are used.

E Digital Select Button: Press this button to assign
one of the digital inputs k KÒ to a source. (See
page 27 for more information on using digital inputs.)

F Set Button: This button is used to enter settings
into the DPR 1001’s memory. It is also used in the
setup procedures for delay time, speaker configuration
and channel output level adjustment.

G Transport Play Buttons: These buttons have no
direct function on the DPR 1001, but they are used
when the remote is programmed for a compatible
DVD, CD or tape player. Pressing these buttons will
transmit a forward- or reverse-play command,
according to the capabilities of the player being 
controlled. In the factory default setting, these buttons
are programmed for Harman Kardon DVD players so
that you may control a compatible player without 
having to switch devices.

H Volume Up/Down Buttons: These controls
share the common disc in the lower third of the
remote. To raise the volume, press the button marked
⁄ by pressing towards the top of the remote. To lower
the volume, press the button marked ¤ by pressing
towards the bottom of the remote. The ‹/› buttons
on the left and right sides of this disc change channels
up or down when the TV, cable box or satellite Input
Selectors 3 have been pressed.

I Transport Fast-Play/Scan Buttons: These but-
tons have no direct function on the DPR 1001, but
they are used when the remote is programmed for a
compatible DVD, CD or tape player. Pressing these but-
tons will transmit a fast-play forward, fast-play reverse,
or fast-forward or -reverse scan command, according 
to the capabilities of the player being controlled. In the 
factory default setting, these buttons are preprogrammed
with the remote codes for Harman Kardon DVD players
so that you may control a compatible player without
having to switch devices.

J Main Transport Controls: These buttons have
no direct function on the DPR 1001, but they are
used when the remote is programmed for a compati-
ble DVD, CD or tape player. Pressing these buttons 
will transmit a stop (Í) record (Î) or pause (±)
command, according to the capabilities of the player 
being controlled. In the factory default setting, these 
buttons are programmed with the remote codes for 
Harman Kardon DVD players so that you may control
a compatible player without having to switch devices.

K Track Skip Up/Down Button: This button does
not have a direct function with the DPR 1001, but
when used with a compatibly programmed CD or DVD
changer it will change the track or chapter currently
being played. In the factory default setting, this button is
programmed with the remote codes for Harman Kardon
DVD players so that you may control a compatible player
without having to switch devices.

L Preset Up/Down Button: When the tuner is in
use, press this button to scroll through the stations 
programmed into the DPR 1001’s memory.

31
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M Tuning Up/Down: When the tuner is in use, this
button will tune up or down through the selected fre-
quency band. If the Tuning Mode Button B6 has
been pressed so that AUTO appears in the Lower
Display Line B, pressing either button will cause the
tuner to seek the next station with acceptable signal
strength for quality reception. When MANUAL
appears in the Lower Display Line B, pressing this
button will tune stations in single-step increments. (See
page 28 for more information.)

N Disc Skip Button: This button has no direct
function for the DPR 1001 but may be used to
change the disc in a CD or DVD changer when the
remote is programmed for that type of device. (See
page 35 for more information.)

O Program Button: This button is used to begin
the process of programming the remote. Press and hold
this button for three seconds to place the remote in the
programming mode. Once the red LED under the Set
Button F lights, release the button. You may then
select from the desired option. (See pages 32–41 for
more information on configuring the remote.)

P Light Button: Press this button to activate the
remote’s backlight for ease of use in darkened rooms.

Q Multiroom: Press this button to activate the multi-
room system or to begin the process of changing the
input or volume level for the second zone. (See page
31 for more information on the multiroom system.)

� Macro Buttons: Press these buttons to store or
recall a “Macro”, which is a preprogrammed sequence
of commands stored in the remote. (See page 35 for
more information on macros.)

� Sleep Button: Press this button to place the unit
in the Sleep mode. After the time shown in the display,
the DPR 1001 will automatically go into the Standby
mode. Each press of the button changes the time until
turn-off in the following order:

� Night Mode: Press this button to activate the
Night mode. This mode is available in specially encoded
Dolby Digital sources, and it preserves dialogue (center
channel) intelligibility at low volume levels.

� OSD Button: Press this button to activate the
On-Screen Display (OSD) system used to set up or
adjust the DPR 1001’s parameters.

� Tone Control Button: This button controls
whether or not the Bass and Treble controls are active,
and, if so, the degree to which they are used. The first
press of this button tells the current status of the tone
controls: If TONE OUT is displayed in the Lower

Display Line B, the tone controls are not in the signal
path, and the DPR’s output is “flat.” If TONE IN is
displayed, the controls are active. To switch the tone
controls in or out, press the ⁄/¤ Navigation Button
n so that the desired setting appears. To change
the actual bass or treble settings, first make certain
that TONE IN has been activated, and then press
the button again so that either BASS MODE or
TREBLE MODE appears. Within five seconds,
press the ⁄/¤ Navigation Button n to enter the
desired setting.

� Mute: Press this button to momentarily silence
the DPR 1001 or TV set being controlled, depending
on which device has been selected.

� AM/FM Tuner Select: Press this button to select
the DPR 1001’s tuner as the listening choice. Pressing
this button when the tuner is already in use will select
between the AM and FM bands.

� Channel Up/Down Selector: These buttons
have no function when the DPR is being controlled,
but when programmed for use with a VCR, TV, cable
box, satellite receiver or other similar product they will
change the channel up or down. See pages 32–34
for more information on programming the remote.

	 Delay/Select: Press this button to begin 
the process for setting the delay times used by the
DPR 1001 when processing surround sound. After
pressing this button, the delay times are entered by
pressing the Set Button F and then the ⁄/¤

Navigation Button n to change the setting.
Press the Set Button F again to complete the
process. (See page 21 for more information on 
setting delay times.)


 Speaker Select: Press this button to begin 
the process of configuring the DPR 1001’s bass
management system. Then press the ⁄/¤

Navigation Button n to select the channel you
wish to set up. Press the Set Button F and then
select the speaker type. When all adjustments have
been completed, press the Set Button F twice to
exit the settings and return to normal operation. (See
page 19 for more information on speaker setup.)

� Memory Button: Press this button to enter a 
radio station into the DPR 1001’s preset memory.
Once PRESET MEMORY flashes in the 
Lower Display Line B, you have five seconds to
enter a preset memory location using the Numeric
Keys A. (See page 28 for more information.)

� Stereo Mode Selector: Press this button to
select a stereo listening mode. The first press of the
button places the DPR 1001 in a true, two-channel,
left/right Stereo mode with no surround processing.
The next press selects either five-channel Stereo or

seven-channel Stereo, depending on the speaker 
configuration.

 DTS Neo:6 Mode Selector: Press this button 
to select a DTS Neo:6 mode. (See page 26 for the
available DTS Neo: 6 options.)

� DTS Digital Mode Selector: When a DTS-
encoded digital source is playing, each press of this
button will scroll through the available DTS modes. The
specific choice of modes will vary according to the type
of encoding on the disc and your system’s speaker
configuration. When a DTS source is not in use, this
button has no function. (See page 26 for the available
DTS digital options.)

� Dolby Surround Mode Selector: This button 
is used to select from the available Dolby Surround
modes. Each press of this button will select one of the
Dolby Pro Logic II modes or Dolby 3 Stereo. When a
Dolby Digital-encoded source is in use, the Dolby
Digital mode may also be selected. (See page 26 for
the available Dolby surround mode options.)

� 6-Channel/8-Channel Input Select: Press this
button to select the device connected to the 6-Channel
Direct Inputs or the 8-Channel Direct Inputs

. (See page 29 for more information.)

� SPL Select: This button activates the DPR 1001’s
EzSet function to quickly and accurately calibrate the
DPR 1001’s output levels. When the button is pressed
you will then need to select between automatic EzSet
operation or using the remote as a manual SPL meter
by pressing the ⁄/¤ Navigation Button n until
your choice appears in the remote’s LCD display.
Press the Set Button F to enter the setting, and
then follow the instructions as displayed in the LCD
display. For complete information, see page 22.

� EzSet Microphone Sensor: The microphone
sensor that is used by the EzSet system is behind the
three slots at the top of the remote control. When
using EzSet to calibrate the DPR 1001 be certain that
the slots are not covered. (See page 22 for more
information on using EzSet.)

� Lens: The infrared emitters behind the plastic
lens at the top of the remote communicate the remote
codes to the DPR 1001. Be certain that the lens is
not covered when using the remote, and point the lens
toward the DPR for best results. In learning mode, the
remote receives IR codes to be learned through a
sensor behind the lens.

NOTE: DO NOT remove the rubber plug that is supplied
to cover the jack on the upper right side of the remote.
The jack is not active and is reserved for future use.
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SYMPTOM CAUSE SOLUTION

Unit does not function when Main • No AC Power • Make certain AC power cord is plugged into 
Power Switch is pushed. a live outlet.

• Check to see whether outlet is switch-controlled.

Display lights, but there is no sound • Intermittent input connections • Make certain that all input and speaker connections 
or picture. are secure.

• Mute is on • Press Mute button.
• Volume control is down • Turn up volume control.

Unit turns on, but front panel • Display brightness is turned off • Follow the instructions in the Display Brightness section 
display does not light up. on page 30 so that the display is set to VFD FULL.

No sound from any speaker; • Amplifier is in protection mode • Check speaker wire connections for shorts at receiver and 
light around power switch is red. due to possible short speaker ends.

• Amplifier is in protection mode • Contact your local Harman Kardon service center.
due to internal problems

No sound from surround or • Incorrect surround mode • Select a mode other than Stereo.
center speakers. • Input is monaural • There is no surround information from mono sources.

• Incorrect configuration • Check speaker configuration. (See pages 19–21.)

Receiver does not play correct soundtrack • DVD disc or player menus set incorrectly • Check the setup menu in your DVD player or the “Audio” menu in the
from DTS or Dolby Digital DVDs. disc being played to make certain that the player is set for the

desired output signal.

Unit does not respond to • Weak batteries in remote • Change remote batteries.
remote commands. • Wrong device selected • Press the AVR selector.

• Remote sensor is obscured • Make certain front panel sensor is visible to remote,
or connect remote sensor.

Intermittent buzzing in tuner. • Local interference • Move unit or antenna away from computers, fluorescent
lights, motors or other electrical appliances.

Speaker Channel Input indicators • Digital audio feed paused • Resume play for DVD.
flash and digital audio stops. • Check that Digital Input is selected.

Processor Reset

In the rare case in which the unit’s operation or the dis-
plays seem abnormal, the cause may involve the erratic
operation of the system’s memory or microprocessor.

To correct this problem, first unplug the unit from the
AC wall outlet and wait at least three minutes. After the
pause, reconnect the AC power cord and check the
unit’s operation. If the system still malfunctions, a sys-
tem reset may clear the problem.

To totally reset the DPR 1001’s processor and clear
all setting and configuration data, including all tuner
presets, output level settings, delay times, surround
mode choices, speaker configuration and crossover
data, follow these steps:

1. Turn the unit completely off by pressing the Main
Power Switch ( so that it is in the OFF position.

2. Press and hold the Tuning Mode Selector 7
and the Tuning ¤ Button 8, and at the same
time press the Main Power Switch ( in so that
it is in the ON position.

3. When the Upper Display Line F reads
RESET, release the Tuning Mode Selector
7 and Tuning ¤ Button 8.

4. After a few seconds the unit will go into a display
test mode that will illuminate all segments of the
Main Information Display ^.

5. Press the Standby/On Button 2 to return the
DPR to normal operation.

When the reset is complete you may return to normal
operation, but remember that all system configuration
settings and tuner presets will have to be reentered.

NOTE: Resetting the processor will erase any configu-
ration settings you have made for speakers, output
levels, surround modes and digital input assignments,

as well as the tuner presets. After a reset, the unit will
be returned to the factory presets, and all settings for
these items must be reentered.

If the system is still operating incorrectly, there may
have been an electronic discharge or severe AC line
interference that has corrupted the memory or
microprocessor.

If these steps do not solve the problem, consult an
authorized Harman Kardon service center.
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FRONT VIDEO P.C.BOARDm **********

1MJAF - 18670 - 014LENS-POWER10 PMMA

NO PARTS NAME CODE NO Q,TY REMARK

WINDOW-FL4 MAAF - 04090 - 012 1 PMMA 60N(HI-8)
DOOR-BASE3 MJAF - 09670 - 013 1 ABS-720
BRACKET-MAGNET2 MPAC - 17490 - 004 1 SECC T0.8
DOOR-CAP1 MJAF - 04070 - 012 1 ABS-728

PANEL-FRONT8 MJAF - 06880 - 011 1 HFA-403
BADGE-H/K7 MLAG - 13850 - 034 1 AL(SILVER)

KNOB-FUNCTION(A)9 MJAF - 09690 - 013 1 ABS-720

SHEET-LED(A)5 MAAF - 18710 - 004 1 PE SHEET
FILTER-FL6 MAAF - 18700 - 014 1 PVC

CHASSIS-BOTTOM14 MPAC - 05320 - 002 1 SECC T 1.0

SPRING-PLATE18 MPAC - 17470 - 004 2 PB T0.2

GUIDE-REMOTE13 MJAF - 18620 - 004 1 ABS
GUIDE-LED(B)12 MJAF - 18640 - 004 2 ABS
GUIDE-LED(A)11 MJAF - 18630 - 004 3 ABS

CUSHION-SUPPORT17 MRAG - 14710 - 004 2 EVA

CORD-BUSH21 MJAG - 00280 - 012 1 *****
CHASSIS-BACK22 MPAC - 05280 - 012 1 SECC T 0.8

HEATSINK-MAIN20 MEAC - 05361 - 003 1 AL6063 T5

SUPPORT24 MJAG - 14740 - 004 1 *****
TUNER-PACK25 **** - ***** - *** 1 *****

CHASSIS-TOP23 MPAC - 05330 - 012 1 VCM T0.8

INSULATE-TUBE31 MXAG - 14730 - 004 1 POLYOLEFIN T4.0

CUSHION-FOOT(FRONT)28 MRAG - 14551 - 004 2 POLYURETHAN T3
CUSHION-FOOT(REAR)29 MRAG - 14552 - 004 2 POLYURETHAN T3

KNOB-FUNCTION(B)32 MJAF - 09700 - 013 1 ABS-720

GUIDE-FL30 MJAF - 04080 - 002 1 ABS

SUPPORT-PCB26 MJAF - 18680 - 004 3 ABS
FOOT27 MJAF - 09680 - 013 4 ABS

SHEET-DOOR37 MAAF - 18750 - 014 1 PVC T 0.25
MAGNET36 AXAG - 14700 - 004 1 *****

KNOB-SPEAKER34 MJAF - 16060 - 014 1 ABS
JOINT-STANDBY33 MJAF - 18650 - 004 1 ABS

LENS-OPTICAL35 MAAF - 18660 - 014 2 PMMA       

FRONT P.C.BOARD-1a ********** 1 ***

VIDEO P.C.BOARDh ********** 1 ***
DIGITAL INPUT P.C.BOARDg ********** 1 ***
PRE-INPUT P.C.BOARDf ********** 1 ***

PRE-OUT P.C.BOARDe ********** 1 ***
PWM-DSP P.C.BOARDd ********** 1 ***
SMPS P.C.BOARDc ********** 1 ***

FRONT-P.C.BOARD-2b ********** 1 ***

MAIN P.C.BOARDi ********** 11 ***

OPTICAL3 P.C.BOARDl ********** 1 ***
PHONE JACK P.C.BOARDk ********** 1 ***
POWER SWITCH P.C.BOARDj ********** 1 ***

15 INSULATION-SHEET MAAF - 18930 - 004 1 PVC T0.3

SHEET-LED(B) MAAF - 18720 - 004 1 PE38

16 CUSHION-A MRAG - 13050 - 004 2 FELT

ASS'Y-VOLUME 1AJAF - 09730 - 013 ABS+AL+RUBBER39
40 CUSHION SMPS MRAG - 14760 - 004 EVA2

MPAC - 17690 - 004SHEET-EMI41 1

44 1 FELTCUSHION FELT MRAG - 14770 - 004

42 CUSHION (A) 1MRAG - 14780 - 004 EVA
43 CUSHION (B) 1MRAG - 14790 - 004 EVA

45 SHEET-EMI-A MPAC - 17710 - 004 1
46 SHEET-EMI-B MPAC - 17720 - 004 1
47 CUSHION REMOTE MRAG - 13840 - 004 2

CLAMP-WIRE19 1 *****MPAC - 17730 - 004

C 4 AK10XSTF - 30080 - ZY4SCREW-TAPPING
B 14 AK10XSTB - 30080 - ZY4SCREW-TAPPING

K AK103MMTC - 00752 - 003SCREW-TAPPING

H 8 AK10MMAC - 16403 - CR4SCREW-TAPPING

D 22 AK10XSTB - 30100 - ZY4SCREW-TAPPING
E 6 AK10XSTS - 30080 - ZY4SCREW-TAPPING

I 10 AK10SCREW-T/P-TOOTH MMAC - 16400 - 004

G 32 AK10SCREW-TAPPING XSTB - 30100 - ZB4
F AK103SCREW-TAPPING MMTC - 15650 - 004

J 7 AK10SCREW-TAPPING MMTC - 00751 - 003

A 2 AK10SCREW-TAPPING XSTB - 30080 - ZB4

L AK103SCREW-TAPPING MMTC - 00754 - 003

CABLE TIE L80 MJAG - 04540 - 004 1248
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DDX TechnologyDDX Technology

•• Traditional Amplifier TechnologyTraditional Amplifier Technology
–– Class A/B DesignsClass A/B Designs
–– AnalogAnalog
–– Low Efficiency Low Efficiency 

•• High Efficiency Designs EmergedHigh Efficiency Designs Emerged
–– Analog Class D DesignsAnalog Class D Designs
–– Class G/H: Vary PS with Class A/BClass G/H: Vary PS with Class A/B

•• Development GoalDevelopment Goal
–– High Efficiency + Digital = DDXHigh Efficiency + Digital = DDX

DDX Technology



DDX The New StandardDDX The New Standard

•• Patented Amplifier DesignPatented Amplifier Design
•• AllAll--DigitalDigital

–– Direct Interface to Digital AudioDirect Interface to Digital Audio
–– IC IntegrationIC Integration

•• High Efficiency High Efficiency 
–– 3 Times Higher Efficiency3 Times Higher Efficiency
–– Reduced Heat = Smaller Size/Package Reduced Heat = Smaller Size/Package 
–– Power Supply SavingsPower Supply Savings

DDX Technology



DDX Digital DesignDDX Digital Design

Digital
Processor

DigitalDigital
AudioAudio

DAC
Interface

&
Control

Power
Transistors

SpeakerSpeaker

AnalogAnalog

Analog AmplifierAnalog Amplifier

Amplifier

DAC = Digital to Analog ConverterDAC = Digital to Analog Converter

DDX Eliminates DAC and Analog SignalsDDX Eliminates DAC and Analog Signals

Utilize HighUtilize High
Efficiency DesignEfficiency Design

Combine DACCombine DAC
and Controland Control

DDX
Power
Device

Filter

DigitalDigital
AudioAudio

SpeakerSpeaker
Digital

Processor

DDX
Controller

DigitalDigital

DDX AmplifierDDX Amplifier



DDX Functional DiagramDDX Functional Diagram

DDX
Processing

Interface/
Clock

Recovery

3-State
Drive
Logic

Filter

Digital
Audio

PCM to Logic Level DDX PWM Logic to Power DDX PWM Remove PWM
Carrier

PCM  = Pulse Code Modulation
PWM  =  Pulse Width Modulation

V+

Digital

DDX Controller DDX Power Device Speaker

DDX Digital Control Of 3-State Power Stage 



DDX Drive StatesDDX Drive States

Positive Damped Negative

Sw1

Sw4Sw3

Sw2 Sw1

Sw4Sw3

Sw2 Sw1

Sw4Sw3

Sw2

Load LoadLoad

V+V+V+

DDX Damped State Increase Efficiency and Lowers EMIDDX Damped State Increase Efficiency and Lowers EMI
Compared to Binary DesignsCompared to Binary Designs



DDX 3DDX 3--State Modulation State Modulation 
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DDX Efficiency Advantage DDX Efficiency Advantage 
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DDX EMI/RFI AdvantageDDX EMI/RFI Advantage
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DDX Modulation

2-State Modulation

Theoretical PerformanceTheoretical Performance

•• 0 dB, 1.0 kHz Input0 dB, 1.0 kHz Input
••30 kHz 230 kHz 2ndnd Order LPFOrder LPF

DDX is 16 dB Lower 
Carrier Than 

2-State Modulation!

-57 dB

-41 dB



DDX Low Cost Integration DDX Low Cost Integration 

DDX
DDX

DDX

Area Reduction      50%Area Reduction      50% 87%87%

Digital IC Process ImprovementsDigital IC Process Improvements

DDX Area Reduces with IC ProcessesDDX Area Reduces with IC Processes
Analog Designs DO NOT Follow Same TrendAnalog Designs DO NOT Follow Same Trend

DDX Or More Or More 
Channels Channels 
Same AreaSame Area

0.5 0.5 µµm   m   0.35 0.35 µµm        0.18 m        0.18 µµmm



DDXDDX--2100 Power IC2100 Power IC
Operation (with DDX-2000)  

•Single Supply (+10V to +36V)
•Output Power

•2x50+ W into 8Ω
•1x100+ W into 4Ω

•Efficiency 88%
•Short Circuit Protection
•Thermal Protection
•Powerdown Mode

50W Stereo DDX Power IC 50W Stereo DDX Power IC 
Samples Q4’01 Samples Q4’01 

PowerSO36 PowerSO36 

DDX-2100

0.01
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10

100 m 801 10
W

TH
D
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DDXDDX--4100 Controller4100 Controller
FEATURES 

Interface/Control
•4 Channel Serial, ACLink, 
S/PDIF Inputs

•32kHz - 96kHz
•4.1 Channel DDX Outputs
•6 Channel Serial Output
•I2C Control

Enhanced Digital Audio Functions
•Volume Control
•Bass/Treble
•Parametric EQ 
•Bass Management
•Automatic Mute
•Anti Clipping

MultiMulti--Channel Design Channel Design 
Providing Complete Providing Complete 

EndEnd--toto--End Digital SolutionEnd Digital Solution

DDX Products

TQFP 44,  3.3V CMOS DeviceTQFP 44,  3.3V CMOS Device



DDXDDX--4100 Processing4100 Processing

••Multiple Digital Interface Standards Multiple Digital Interface Standards 
••SRC Conversion to 48 kHz for DSP OperationsSRC Conversion to 48 kHz for DSP Operations
••20 Bit DSP Performs Preamplifier and EQ Functions20 Bit DSP Performs Preamplifier and EQ Functions
••5 Channel DDX + Serial Outputs5 Channel DDX + Serial Outputs
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DDXDDX--2100 Power Output 2100 Power Output -- StereoStereo

Output Power of 2x50 Watts at 33V, 8 Ω (Minimum)
Power Reaches over 2x75 Watts (36V, Typical) at 10% THD   
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DDXDDX--2100 Power Output 2100 Power Output -- MonoMono

Mono Mode Parallels Outputs to Double Current To Load
Up to 150 Watts Output (36V, 10%) and 100 Watts (Min) into 4 Ω
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1. DESCRIPTION.

This document defines the functional requirement of KJP-3011 Power Supply. 

This power supply is  specially designed for AVD

This unit is intended to operate with indoor AC 120V voltage, KJP- 3011

and rated output is :+ 34/7.2A, +12V/150mA, -12V/70mA,  +5V(AV) /500mA,

+5V(DV)/1A, -5V/100mA

VFD : -34V/40mA, FL±(7.8V)/200mA,. 

STAND-BY : 5.6V/50mA, M+5V/60mA

2. SCORE

This specification is intented to be used as an acceptance of electrical and mechanical 

characteristics for KJP-3011 

3. REFERENCE

3-1. RELIABILITY TEST : 

4. ELECTRICAL CHARACTERISTICS

4-1. AC INPUT CHARACTERISTICS 

4-1-1. AC Input Rated Voltage : 120 Vac

4-1-2. AC Input operating Voltage : 110 ˜ 130 Vac

4-1-3. AC Input Current : 120V / 4.3A, 

4-1-4. Input Frequency : 47 ˜ 63 Hz 

4-1-5. Input Inrush Current : 50A max at 120 Vac

29
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PAGE Switching Mode Power Supply
2002/11/5

APPROVAL

DATE

REVISION 0

R&D

K J P –3011MODEL

KIJIN

KIJIN ELECTRONIC CO.,LTD

4-1-5-1. Input inrush current is measured with 120Vac input and output MAX.

4-1-5-2. Input inrush current is measured under condition of cold start.

4-1-6. Efficiency : 70 % minimum

4-1-6-1. Efficiency is measured with 120Vac input and output max.

4-1-7. Input On/Off cycle : 1 second minimum

4-2. DC OUTPUT CHARACTERISTICS

4-2-1. DC Output Voltage 

4-2-1-1. Output voltage regulation limit : 

4-2-1-2. The unit shall meet voltage regulation limit under all input voltage range.

4-2-1-3. On/Off Control 

High(3.5˜5V) →Main on.

Low or Open(0V) →Main off..

4-2-2. Ripple and Noise

4-2-2-1. Ripple and noise shall be measured at the end of output and with a 

47uF EL-Capacitor and a 0.1uF ceramic capacitor between output 

to ground.

4-2-2-2. Ripple and noise shall be measured with 20MHz bandwidth. 

150mV±10%40mA-34

OUTPUT  LOAD

±10%200mAFL±7.8V

150mV±10%60mAM+5V

50mV±5%50mAST(+5.6)

50mV±5%100mA-5V

50mV±5%1A+5V(DV)

50mV±5%500mA+5V(AV)

50mV±10%70mA-12V

70mV±10%150mA+12V

150mV±10%7.2A0A+34V

PEAKMAXTYPEMIN

OUTPUT
VOLTAGE

RIPPLE  &
NOISE

TOLERANCE
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PAGE Switching Mode Power Supply
2002/11/5

APPROVAL

DATE

REVISION 0

R&D

K J P –3011MODEL

KIJIN

KIJIN ELECTRONIC CO.,LTD

4-3. ABNORMAL CONDITION AND REQUIRED RESPONSE 

4-3-1. Output Short Circuit Protection 

4-3-1-1. On the output, Application of a short-circuit to ground shall not 

be damaged to the power supply. 

4-3-1-2. When short problem is occurred, Hiccup or Fold back

After removing of short, the power supply will be auto-recovered

4-3-2.  Min Load Operation. 

4-3-2-1. The power supply shall not be damaged by on load operation. 

4-3-2-2. The power supply does not required to maintain output voltage

within requlation limit. 

4-3-3. Overload Protection 

4-3-3-1. Input : AC 120V 

Output : 120% Minimum 

4-4. Safety Agency and Regulatory 

4-4-1. Safety Agency 

4-4-1-1. Safety :UL.CSA.Meete

4-4-2 HI-POT and Insulation Resistance 

4-4-2-1. Dielectric Withstanding Voltage 

Primary to Secondary : 2.5K Vac, 1Minite. 

For production test procedure, the duration is 1 sec. 
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MODEL NO: KJP-3011

PAGE Switching Mode Power Supply
2002/11/5

APPROVAL

DATE

REVISION 0

R&D

K J P –3011MODEL

KIJIN

KIJIN ELECTRONIC CO.,LTD

4-4-2-2. Hi-pot test is performed with minimum 10mA cut-off current.

4-4-2-3. Insulation resistance : MIN 100MΩ(Primary to Secondary)

4-4-3. EMI

4-3-3-1. FCC class B. Meete

4-5. Environmental Requirements

4-5-1. Operating Temperature : 0 to 40 ℃

4-5-2. Storage Temperature : -40 to 85 ℃

4-5-3. Operating Humidity : 20 to 80% RH

4-5-4. Storage Humidity : 10 to 90% RH

4-5-5 ALTITUDE

Operating :    10,000 ft

Storage     :    50,000ft

5. MEAN TIME BETWEEN FAILURES(MTBF)

50,000 hours (full load and 25 ℃ ambient conditions)

6. BURN-IN

TEST CONDITION

4 hours referance (@70% Load min., 40℃, 120Vrms)
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TUNER SCHEMATICS
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  1.  APPLI CATI ON

       Thi s speci f i cat i on cover  t he t uner  t o be used for  AM+FM br oadcast  r ecept i on,

       whi ch AM+FM Fr ont  End wi t h Det ect or ,  MPX.

  2.  APPENDED DOCUMENTS

       2-1.  Di mensi ons and t ermi nal  connect i on.

              Refer  t o t he at t ached dr awi ng No.      ( TOS - 082 - 80R )

       2-2.  Schemat i c di agr am.

              As show i n t he at t ached dr awi ng No.    ( KSD - M081 - 65 ) 

  3.  RECEI VI NG METHOD

       AM+FM sect i on i s desi gned super  het er odyne r ecei vi ng ci r cui t  wi t h RF.  

       Amp ( As shown i n t he at t ached dr awi ngs )

  4.  ELECTRI CAL SPECI FI CATI ON & CHARACTERI STI CS

  4-1. El ect r i cal  speci f i cat i on

4-1-1   Local  OSC

4-1-2   Fr equency cover  r ange

4-1-3   I nt ermedi at e Fr equency

4-1-4   St andar d suppl y vol t age

4-1-5   Cur r ent  dr ai n

4-1-6   FM Ant enna i mpedance

4-1-7   AM Loop Ant enna i nduct ance

4-2. PLL Sel ect or (LC72131).

KWANG SUNG ELECTRONI CS CO., LTD. MV014MA0-802

NO. I TEMS

I C PI N NO.

4-2-1   FM 8 Hi gh

NO. I TEMS

4-2-2   AM 8 LOW

4-2-3   MW 6 LOW

4-2-4   LW 6 Hi gh

4-2-5   MO 7 LOW

4-2-6   ST 7 Hi gh

4-2-7   I F Reg<mut e> 9 Hi gh

4-2-8   FM 12 LOW

15uH(S0146BL-101)

75 ohm unbal ance

F     M

87.5 ~  108.0MHz

10.7 MHz

80 +/-20mA

12 +/-0.5V

SPECI FI CATI ON

M     W

520 ~  1720kHz

450 kHz

Above t he r ecei vi ng Fr equency
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4-3. ELECTRI CAL CHARACTERI STI CS (MW)

1  FREQUENCY RANGE

2  I F FREQUENCY

3  USABLE SENS.

4  GAI N BALANCE

5  I MAGE REJECTI ON

6  I F REJECTI ON

 1 SI GNAL 

SELECTI VI TY

9  S/N RATI O

10  AGC EFFECT   at  OUTPUT  - 10dB

11  TWEET

12  AF OUTPUT LEVEL

13  AUTO STOP LEVEL

Low

Hi gh

KWANG SUNG ELECTRONI CS CO., LTD.

dBu

 SPECI FI CATI ON

115

dB45 --

45

mV215165

㎐100

1000 -- 30

74

40

100 45

--
30

60

55 65

5030

30

30

30

80

30

30

40

--

30

TYP

448

MI N

5

1720

520

-- 55 63

450

dB

dB

33

45

--

%

dB

--

-- 3.0 5.0

--20

kHz

1000

600

1000

1400

1400

NO TEST CONDI TI ON
kHz

TEST  I TEMS
T.P. MOD.

--

30

 T.L.

 dBu

--

%

30

--

--

  LOW -- --

600

--  HI GH

-----------

UNI T

kHz

MAX

10 dB

dBu

kHz452

7

--

--

--

1000 --

--

--

--

1000

14
 AUDI O RESPONSE
 (400Hz=0dB)

-6dB Poi nt 1000

8  DI STORTI ON -----------

74

74

100

-----------

----------- 900

80

dB

30

MV014MA0-803

--

--

2.01.8

1.5 3.0

25

10

--

990

1010

at  S/N=20dB

at  usabl e sens.

47㏀ LOAD

 ±10kHz 

at  usabl e sens.

at  usabl e sens.

1000

1000

1000

1400

600

1000

%74 30 -- --
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4-4. ELECTRI CAL CHARACTERI STI CS (FM)

1  FREQUENCY RANGE

2  I F FREQUENCY

3  USABLE SENS.

4  GAI N BALANCE

5  I F REJECTI ON

6  I MAGE REJECTI ON

7  S/N RATI O

8  AM SUPPRESSI ON

 9  DI STORTI ON

10  OVER LOAD

 DI STORTI ON

11  AUTO STOP LEVEL

 STEREO SEPARATI ON Hz

12  MAI N   90% kHz

 PI LOT  10% kHz

 AUDI O RESPONSE  De-emphasi s/75us Low

 ( - 3dB ) Hi gh

14  AF OUTPUT LEVEL

106.0

60

TEST  I TEMS
kHz

T.P.

 dBu

 T.L. MOD.

-- --

106.0

--

60

75

90.0

98.0

90.0

98.0

--106.0

-----------

  LOW

MI NMHz

--

--

dBu

dB--

--

40

18

--

23

80

28

--65

50

40

60 75

60

--

--

90.0

98.0

98.0

98.0

--

75

10

98.0 601

100

98.0 --

75
--

12

--

75 70

75

75

75

dB--

dB

MHz

12

 SPECI FI CATI ON

MHz

TYP

10.7

87.5

5

10.9

13
14 --

NO

2.0

0.80.5

1.0

50

TEST CONDI TI ON

kHz

UNI T

dBu

㎐

%

%

dB

dB

dB

70

--

25

35

30

35

80

30

3

6

6098.0

  MONO 98.0 120

98.0

106.0

90.0

60

47㏀ LOAD

 (1kHz=0dB)

  HI GH

  at  AM 30% 1kHz

  MONO

--

108.0

at  usabl e sens.

--

75--

75

--

--

10.5

MAX

--

600 730 mV

MV014MA0-804KWANG SUNG ELECTRONI CS CO., LTD.

47075

at  usabl e sens.

at  usabl e sens.

at  S/N=30dB

--

DPR1001           harman/kardon 



PCB DRAWINGS
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6. Digital Input
PCB DRAWINGS
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8. Tuner
PCB DRAWINGS



8. Tuner
PCB DRAWINGS
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PinPinPinPin Pin NamePin NamePin NamePin Name I/OI/OI/OI/O MarkMarkMarkMark FunctionFunctionFunctionFunction
1 P60 out pt_4382_rst
2 P61 out pt_4382_cs
3 P62 out pt_addr18
4 P63 out pt_addr17
5 P64 out pt_addr16
6 P65 out pt_addr15

7 P66 out
pt_4114_scclk,
pt_4382_scclk

8 P67 out
pt_4114_sdin,
pt_4382_sdin

9 Vdd connect Vdd
10 P100 out pt_49326_cs
11 P101 in pt_49326_sdo
12 P102 out pt_49326_abt
13 P103 out pt_49326_rst
14 P30 out pt_pld_mode0
15 P31 out pt_pld_rst
16 P32 out pt_coax_io
17 P33 out pt_4114_rst
18 P34 in pt_4114_sdo
19 P35 out pt_4114_cs
20 P36 out pt_pld_mode1
21 P37 out pt_vid4_mute
22 Vpp
23 P90 out pt_4100_dt
24 P91 out pt_4100_clk2
25 P92 out pt_4100_clk1
26 P93 out pt_4100_pd
27 P94 out pt_multi_sel
28 P95 out pt_4100_rst
29 P120 out pt_49326_scclk
30 P121 out pt_49326_sdin
31 P122 out pt_4382_f_mute
32 P123 out pt_4382_c_mute
33 P124 out pt_4382_s_mute
34 P125 out pt_2100_pd
35 P126 out pt_4382_w_mute
36 P127 out pt_4382_b_mute
37 Vdd
38 X2
39 X1 in
40 Vss GND
41 XT2
42 XT1 in GND
43 RESET in system reset
44 P00/INTP0 in pt_rmc
45 P01/INTP1 in pt_intreq

DPR 1001/2002 MICOM PIN DESCRIPTION

DPR1001           harman/kardon 

108



46 P02/INTP2 in pt_rdsclk
47 P03/INTP3 in pt_mlt
48 P04/INTP4 in pt_grid_in
49 P05/INTP5 in pt_pll_dout
50 P06/INTP6 out pt_pll_ce
51 Avdd connect Vdd
52 AVref0 connect Vdd
53 P10 in pt_tu_opt RDS/FM_O/1001
54 P11 in pt_key_b
55 P12 in pt_key_a
56 P13 in pt_hp_out
57 P14 in pt_pwr_dn
58 P15 in pt_rds_data
59 P16 in pt_stereo
60 P17 in pt_tuned
61 Avss GND
62 P130 out pt_24c_clk
63 P131 out pt_24c_data
64 Avref1
65 P70 in SI2
66 P71 out SO2
67 P72 out SCK2

68 P20 out
pt_pll_clk,
pt_v_4094_clk

69 P21 out
pt_pll_dt,
pt_v_4094_dt

70 P22 out pt_v_4094_ce
71 P23 in pt_v_sync
72 P24 out not used
73 P25 out pt_hp_mute
74 P26 out pt_mlt_mute
75 P27 out pt_rec_mute
76 P80 out pt_35017_ce
77 P81 out pt_35017_clk
78 P82 out pt_9273_ce2
79 P83 out pt_9273_ce1

80 P84 out
pt_9459_clk,
pt_78213_clk,
pt_9273_clk

81 P85 out
pt_9459_dt,
pt_78223_dt,
pt_9273_dt

82 P86 out pt_9459_cs
83 P87 out pt_78213_ce
84 P40 out pt_tnr_mute
85 P41 out pt_pwr_rly
86 P42 out pt_75725_ce1
87 P43 out pt_75725_ce2

88 P44 out
pt_75725_clk,
pt_l_4094_clk
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89 P45 out
pt_75725_dt,
pt_l_4094_dt

90 P46 out pt_blk_1
91 P47 out pt_blk_2
92 P50 in pt_enc_b
93 P51 in pt_enc_a
94 P52 out pt_l_4094_ce
95 P53 out not used
96 P54 out not used
97 P55 out pt_pwr_led
98 P56 out pt_front_5v
99 P57 out pt_35017_dt
100 AVss GND

DPR1001           harman/kardon 
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LC75725E

Parameter Symbol Conditions
Ratings

Unit
min typ max

Supply voltage
VDD VDD 4.5 5.0 5.5

V
VFL VFL VDD – 45 VDD

Input high-level voltage
VIH1 DI, CL, CE, BLK 0.8 VDD 5.5

V
VIH2 OSCI 0.8 VDD VDD

Input low-level voltage VIL DI, CL, CE, BLK, OSCI 0 0.2 VDD V

Guaranteed oscillator range fOSC OSCI, OSCO 1.8 3.7 4.9 MHz

Recommended external resistance ROSC OSCI, OSCO 1.0 5.6 22 KΩ

Recommended external capacitance COSC OSCI, OSCO 10 22 47 pF

Low level clock pulse width tøL CL Figure 1 0.5 µs

High level clock pulse width tøH CL Figure 1 0.5 µs

Data setup time tds DI, CL Figure 1 0.5 µs

Data hold time tdh DI, CL Figure 1 0.5 µs

CE wait time tcp CE, CL Figure 1 0.5 µs

CE setup time tcs CE, CL Figure 1 0.5 µs

CE hold time tch CE, CL Figure 1 0.5 µs

BLK switching time tc BLK, CE Figure 3 10 µs

Allowable Operating Ranges at Ta = –40 to +85°C, VDD = 4.5 to 5.5 V, VSS = 0 V

Parameter Symbol Conditions
Ratings

Unit
min typ max

Input high-level current
IIH1 DI, CL, CE, BLK: VI = 5.5 V 5

µA
IIH2 OSCI:VI = VDD 5

Input low-level current IIL DI, CL, CE, BLK: VI = 0 V –5 µA

VOH1 S1 to S43: IO = 5 mA VDD – 2.0

Output high-level voltage VOH2 G1 to G11: IO = 20 mA VDD – 2.0 V

VOH3 OSCO: IO = 0.5 mA VDD – 2.0

Output low-level voltage VOL OSCO: IO = –0.5 mA 2.0 V

Output off voltage VOFF
S1 to S43, G1 to G11: VFL = VDD – 45 V, 

VDD – 44 VOutputs off

Pull-down resistors RPD
S1 to S43, G1 to G11: VFL = VDD – 45 V,

50 100 200 kΩVO = VDD

Oscillator frequency fOSC OSCI, OSCO: ROSC = 5.6 kΩ, COSC = 22 pF 3.7 MHz

Hysteresis voltage VH DI, CL, CE, BLK 0.1 VDD V

Current drain IDD
VDD: Outputs open. Display off, 

5 mAfOSC = 3.7 MHz, VFL = VDD – 45 V

Electrical Characteristics in the Allowable Operating Ranges
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LC75725E

1. When CL is stopped at the low level

2. When CL is stopped at the high level

Pin Assignment

Figure  1

Top view

115
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Block Diagram

LC75725E

Pin Functions

Pin Pin No. Function I/O Handling when unused

VFL 1, 13 Driver block power supply connection. (Both pins must be connected.) — —

VDD 60 Logic block power supply connection. Provide a voltage between 4.5 and 5.5 V. — —

VSS 57 Power supply connection. Connect to the ground. — —

OSCI 59 Oscillator connection. An oscillator circuit is formed by connecting an external resistor I GND

OSCO 58 and capacitor to these pins. O OPEN

Display off control input.

BLK 61
BLK = Low (VSS) ... Display off. (S1 to S43 and G1 to G11 at VFL level.)

I GNDBLK = High (VDD) ... Display on.
Note that serial data can be transferred while the display is turned off.

CL 63

DI 64 I GND

CE 62

G1 to G11 2 to 12 Digit outputs. These pins are P-channel open drain outputs with pull-down resistors. O OPEN

S1 to S43 56 to 14
Segment outputs for displaying the display data transferred by serial data input. These pins

O OPENare P-channel open drain outputs with pull-down resistors.

Serial data transfer inputs. These pins must be connected to the system microcontroller.
CL: Synchronization clock
DI: Transfer data
CE: Chip enable
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Preliminary Product Information This document contains information for a new product.
Cirrus Logic reserves the right to modify this product without notice.

Multi-Standard Audio Decoder Family
Features
�CS4930X: DVD Audio Sub-family

— PES layer decode for A/V sync
— DVD Audio Pack Layer Support
— Meridian Lossless Packing (MLP)™
— Dolby Digital™
— MPEG Multi-Channel
— DTS Digital Surround™

�CS4931X: Broadcast Sub-family
— PES layer decode for A/V sync
— MPEG Advanced Audio Coding Algorithm (AAC)
— MPEG Multi Channel
— Dolby Digital

�CS4932X: AVR Sub-family
— Dolby Digital with integrated code
— DTS decoding with integrated DTS tables & code
— Crystal Original Surround with integrated code
— MPEG Advanced Audio Coding Algorithm (AAC)
— MPEG Multi-Channel

�CS4933X: General Purpose Audio DSP
— THX™ and THX Surround EX
— Car Audio
— Mixer Applications

�Features are a super-set of the CS4923/4/5/6/7/8
— 8 channel output, including dual zone output 

capability
— Supports up to 192 kHz Fs @ 24 bit throughput 
— Increased memory/MIPs
— SRAM Interface for increased delay and buffer 

capability
— MPEG Layer 3 (MP3)

Description
The CS493XX is a family of multichannel audio decoders
intended to supersede the CS4923/4/5/6/7/8 family as the
leader of audio decoding in both the DVD, broadcast and
receiver markets. The family will be split into parts tailored
for each of these distinct market segments.

For the DVD market, parts will be offered which support
Meridian Lossless Packing (MLP), Dolby Digital, MPEG
Multi-Channel, DTS and subsets thereof. For the receiver
market, parts will be offered which support Dolby Digital,
MPEG Multi-Channel, DTS, AAC and subsets thereof.
For the broadcast market parts will be offered which
support Dolby Digital, MPEG Advanced Audio Coding
(AAC), and MPEG Multi-Channel.

Under the Crystal brand, Cirrus Logic is the only single
supplier of high-performance 24-bit multi-standard audio
DSP decoders, DSP firmware, and high-resolution data
converters. This combination of DSPs, system firmware,
and data converters simplify rapid creation of world-class
high-fidelity products.

Ordering Information: See page 68

APPLICATION FEATURES

CS49300 DVD Audio MLP, AC3, DTS and MPEG5.1

CS49310 Broadcast AAC, AC3, MPEG5.1

CS49325 AVR AC3(IBA), MPEG5.1

CS49326 AVR AC3(IBA), DTS(IBA), MPEG5.1

CS49329 AVR
AC3(IBA), AAC, DTS, MPEG5.1,

PCM Pass-through (IBA)

CS49330 Audio DSP THX

DATA7:0,

CS

Parallel or Serial Host Interface

CMPCLK,

Compressed

PLL

FILT1 VA 

Framer

DD
DC

MCLK

SCLK

LRCLK

AUDATA[2.0]

XMT958/AUDATA3

CMPDAT,

SCLKN2
CMPREQ,
LRCLKN2

SCLKN1,
STCCLK2

LRCLKN1

SDATAN1

Data Input
Interface

Digital
Audio
Input

Interface

FILT2  AGND

Clock Manager

CLKIN

CLKSEL

Shifter

Input
Buffer

Controller

RAM Input
Buffer

DGND[3:1] VD[3:1]

24-Bit
DSP Processing

RAM
Program
Memory

RAM
Data

Memory

ROM
Program
Memory

ROM
Data

Memory

STC

EMAD7:0,
GPIO7:0

R/W,
EMOE,

GPIO11

RD,
DS,

EMWR,
GPIO10

WR,
SCDOUT,

PSEL,
GPIO9

SCDIO,

A0,
SCCLK

A1,
SCDIN

ABOOT,
INTREQ

EXTMEM,
GPIO8

Output
FormatterRAM

Buffer
Output

RESET

SDATAN2

CS49326
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11. PIN DESCRIPTIONS

VA—Analog Positive Supply: Pin 34
Analog positive supply for clock generator. Nominally +2.5 V.

AGND—Analog Supply Ground: Pin 35
Analog ground for clock generator PLL.

VD1, VD2, VD3—Digital Positive Supply: Pins 1, 12, 23
Digital positive supplies. Nominally +2.5 V.

DGND1, DGND2, DGND3—Digital Supply Ground: Pins 2, 13, 24
Digital ground.

FILT1—Phase-Locked Loop Filter: Pin 33
Connects to an external filter for the on-chip phase-locked loop.

FILT2—Phase Locked Loop Filter: Pin 32
Connects to an external filter for the on-chip phase-locked loop.

CLKIN—Master Clock Input: Pin 30 
CS493XX clock input. When in internal clock mode (CLKSEL == DGND), this input is
connected to the internal PLL from which all internal clocks are derived. When in external
clock mode (CLKSEL == VD), this input is connected to the DSP clock. INPUT

7
8
9
10
11
12
13
14
15
16
17

39
38
37
36
35
34
33
32
31
30
29

18 19 20 21 22 23 24 25 26 27 28

6 5 4 3 2 1 44 43 42 41 40

CS493XX-CL
44-pin PLCC

Top View

VD2

DATA4,EMAD4,GPIO4

VA

DATA5,EMAD5,GPIO5

DATA6,EMAD6,GPIO6

DATA7,EMAD7,GPIO7

A0, SCCLK

A1, SCDIN

RD,R/W,EMOE,GPIO11

WR,DS,EMWR,GPIO10

AUDATA3, XMT958

DGND1

VD1

SDATAN1

EXTMEM, GPIO8

ABOOT, INTREQ

SCDIO, SCDOUT,PSEL,GPIO9

CS

DATA0,EMAD0,GPIO0

DATA1,EMAD1,GPIO1

DATA2,EMAD2,GPIO2

DATA3,EMAD3,GPIO3

DGND2

RESET

DD

DC

AUDATA2

AUDATA1

AUDATA0

LRCLK

SCLK

MCLK

VD3

DGND3

SCLKN1, STCCLK2

LRCLKN1

CMPDAT,  SDATAN2, RCV958

CMPCLK, SCLKN2

CMPREQ, LRCLKN2

CLKIN

CLKSEL

FILT2

FILT1

AGND
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CLKSEL—DSP Clock Select: Pin 31
This pin selects the clock mode of the CS493XX. When CLKSEL is low, CLKIN is connected
to the internal PLL from which all internal clocks are derived. When CLKSEL is high CLKIN
is connected to the DSP clock. INPUT

DATA7, EMAD7, GPIO7—Pin 8
DATA6, EMAD6, GPIO6—Pin 9
DATA5, EMAD5, GPIO5—Pin 10
DATA4, EMAD4, GPIO4—Pin 11
DATA3, EMAD3, GPIO3—Pin 14
DATA2, EMAD2, GPIO2—Pin 15
DATA1, EMAD1, GPIO1—Pin 16
DATA0, EMAD0, GPIO0—Pin 17

In parallel host mode, these pins provide a bidirectional data bus. If a serial host mode is
selected, these pins can provide a multiplexed address and data bus for connecting an 8-bit
external memory. Otherwise, in serial host mode, these pins can act as general-purpose input or
output pins that can be individually configured and controlled by the DSP.
BIDIRECTIONAL - Default: INPUT

A0, SCCLK—Host Parallel Address Bit Zero or Serial Control Port Clock: Pin 7
In parallel host mode, this pin serves as one of two address input pins used to select one of four
parallel registers. In serial host mode, this pin serves as the serial control clock signal,
specifically as the SPI clock input or the I2C clock input. INPUT

A1, SCDIN—Host Address Bit One or SPI Serial Control Data Input: Pin 6
In parallel host mode, this pin serves as one of two address input pins used to select one of four
parallel registers. In SPI serial host mode, this pin serves as the data input. INPUT

RD, R/W, EMOE, GPIO11—Host Parallel Output Enable or Host Parallel R/W or External 
Memory Output Enable or General Purpose Input & Output Number 11: Pin 5

In Intel parallel host mode, this pin serves as the active-low data bus enable input. In Motorola
parallel host mode, this pin serves as the read-high/write-low control input signal. In serial host
mode, this pin can serve as the external memory active-low data-enable output signal. Also in
serial host mode, this pin can serve as a general purpose input or output bit. 
BIDIRECTIONAL - Default: INPUT

WR, DS, EMWR
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CMPCLK, SCLKN2—PCM Audio Input Bit Clock: Pin 28
Bidirectional digital-audio bit clock that is an output in master mode and an input in slave
mode. In slave mode, SCLKN2 operates asynchronously from all other CS493XX clocks. In
master mode, SCLKN2 is derived from the CS493XX internal clock generator. In either master
or slave mode, the active edge of SCLKN2 can be programmed by the DSP. If the CDI is
configured for bursty delivery, CMPCLK is an input used to sample CMPDAT.
BIDIRECTIONAL - Default: INPUT

 CMPREQ, LRCLKN2—PCM Audio Input Sample Rate Clock: Pin 29
When the CDI is configured as a digital audio input, this pin serves as a bidirectional digital-
audio frame clock that is an output in master mode and an input in slave mode. LRCLKN2
typically is run at the sampling frequency. In slave mode, LRCLKN2 operates asynchronously
from all other CS493XX clocks. In master mode, LRCLKN2 is derived from the CS493XX
internal clock generator. In either master or slave mode, the polarity of LRCLKN2 for a
particular subframe can be programmed by the DSP. When the CDI is configured for bursty
delivery, or parallel audio data delivery is being used, CMPREQ is an output which serves as
an internal FIFO monitor. CMPREQ is an active low signal that indicates when another block
of data can be accepted. BIDIRECTIONAL - Default: INPUT

CMPDAT, SDATAN2—PCM Audio Data Input Number Two: Pin 27
Digital-audio data input that can accept from one to six channels of compressed or PCM data.
SDATAN2 can be sampled with either edge of SCLKN2, depending on how SCLKN2 has been
configured. Similarly CMPDAT is the compressed data input pin when the CDI is configured
for bursty delivery. When in this mode, the CS493XX internal PLL is driven by the clock
recovered from the incoming data stream. INPUT

DC—Reserved: Pin 38
This pin is reserved and should be pulled up with an external 4.7k resistor.

DD—Reserved: Pin 37
This pin is reserved and should be pulled up with an external 4.7k resistor.

12. ORDERING INFORMATION
CS493002-CL 44-Pin PLCC Temp Range 0-70º C
CS493102-CL 44-Pin PLCC Temp Range 0-70º C
CS493253-CL 44-Pin PLCC Temp Range 0-70º C
CS493263-CL 44-Pin PLCC Temp Range 0-70º C
CS493292-CL 44-Pin PLCC Temp Range 0-70º C

IC DATA SHEET
AVR1001 harman/kardon
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MCLK—Audio Master Clock: Pin 44
Bidirectional master audio clock. MCLK can be an output from the CS493XX that provides an
oversampled audio-output clock at either 128 Fs, 256 Fs, or 512 Fs. MCLK can be an input at
128 Fs, 256 Fs, 384 Fs, or 512 Fs. MCLK is used to derive SCLK and LRCLK when SCLK
and LRCLK are driven by the CS493XX. BIDIRE CTIONAL  - Default: INPUT

SCLK—Audio Output Bit Clock: Pin 43
Bidirectional digital-audio output bit clock. SCLK can be an output that is derived from MCLK
to provide 32 Fs, 64 Fs, 128 Fs, 256 Fs, or 512 Fs, depending on the MCLK rate and the
digital-output configuration. SCLK can also be an input and must be at least 48Fs or greater.
As an input, SCLK is independent of MCLK. BIDIRECTI ONAL - D efaul t: INPUT

LRCLK—Audio Output Sample Rate Clock: Pin 42
Bidirectional digital-audio output-sample-rate clock. LRCLK can be an output that is divided
from MCLK to provide the output sample rate depending on the output configuration. LRCLK
can also be an input. As an input LRCLK is independent of MCLK. 
BIDIREC TIONAL - De fault: INPUT

AUDATA3,XMT958—SPDIF Transmitter Output, Digital Audio Output 3: Pin 3
CMOS level output that contains a biphase-encoded clock for synchronously providing two
channels of PCM digital audio or a IEC61937 compressed-data interface or both. This output
typically connects to the input of an RS-422 transmitter or to the input of an optical transmitter.
Conversely this pin can be configured to be a third digital audio output.  OUTPUT

SCLKN1, STCCLK2—PCM Audio Input Bit Clock: Pin 25
Bidirectional digital-audio bit clock that is an output in master mode and an input in slave
mode. In slave mode, SCLKN1 operates asynchronously from all other CS493XX clocks. In
master mode, SCLKN1 is derived from the CS493XX internal clock generator. In either master
or slave mode, the active edge of SCLKN1 can be programmed by the DSP. For applications
supporting PES layer synchronization this pin can be used as STCCLK2, which provides a path
to the internal STC 33 bit counter. BIDIRECTIO NAL - De fault: I NPUT

LRCLKN1—PCM Audio Input Sample Rate Clock: Pin 26
Bidirectional digital-audio frame clock that is an output in master mode and an input in slave
mode. LRCLKN1 typically is run at the sampling frequency. In slave mode, LRCLKN1
operates asynchronously from all other CS493XX clocks. In master mode, LRCLKN1 is
derived from the CS493XX internal clock generator. In either master or slave mode, the
polarity of LRCLKN1 for a particular subframe can be programmed by the DSP. 
BIDIREC TIONAL - De fault: INPUT

SDATAN1—PCM Audio Data Input Number One: Pin 22
Digital-audio data input that can accept from one to six channels of compressed or PCM data.
SDATAN1 can be sampled with either edge of SCLKN1, depending on how SCLKN1 has been
configured. INPUT

IC DATA SHEET
AVR1001 harman/kardon
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CMPCLK, SCLKN2—PCM Audio Input Bit Clock: Pin 28
Bidirectional digital-audio bit clock that is an output in master mode and an input in slave
mode. In slave mode, SCLKN2 operates asynchronously from all other CS493XX clocks. In
master mode, SCLKN2 is derived from the CS493XX internal clock generator. In either master
or slave mode, the active edge of SCLKN2 can be programmed by the DSP. If the CDI is
configured for bursty delivery, CMPCLK is an input used to sample CMPDAT.
BIDIRECTIONAL - Default: INPUT

 CMPREQ, LRCLKN2—PCM Audio Input Sample Rate Clock: Pin 29
When the CDI is configured as a digital audio input, this pin serves as a bidirectional digital-
audio frame clock that is an output in master mode and an input in slave mode. LRCLKN2
typically is run at the sampling frequency. In slave mode, LRCLKN2 operates asynchronously
from all other CS493XX clocks. In master mode, LRCLKN2 is derived from the CS493XX
internal clock generator. In either master or slave mode, the polarity of LRCLKN2 for a
particular subframe can be programmed by the DSP. When the CDI is configured for bursty
delivery, or parallel audio data delivery is being used, CMPREQ is an output which serves as
an internal FIFO monitor. CMPREQ is an active low signal that indicates when another block
of data can be accepted. BIDIRECTIONAL - Default: INPUT

CMPDAT, SDATAN2—PCM Audio Data Input Number Two: Pin 27
Digital-audio data input that can accept from one to six channels of compressed or PCM data.
SDATAN2 can be sampled with either edge of SCLKN2, depending on how SCLKN2 has been
configured. Similarly CMPDAT is the compressed data input pin when the CDI is configured
for bursty delivery. When in this mode, the CS493XX internal PLL is driven by the clock
recovered from the incoming data stream. INPUT

DC—Reserved: Pin 38
This pin is reserved and should be pulled up with an external 4.7k resistor.

DD—Reserved: Pin 37
This pin is reserved and should be pulled up with an external 4.7k resistor.

12. ORDERING INFORMATION
CS493002-CL 44-Pin PLCC Temp Range 0-70º C
CS493102-CL 44-Pin PLCC Temp Range 0-70º C
CS493253-CL 44-Pin PLCC Temp Range 0-70º C
CS493263-CL 44-Pin PLCC Temp Range 0-70º C
CS493292-CL 44-Pin PLCC Temp Range 0-70º C

IC DATA SHEET
AVR1001 harman/kardon
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 DDX  Multichannel 
Digital Audio Processor 

1.0  GENERAL DESCRIPTION 

The DDX-4100A Digital Audio Processor is a single 
chip device for implementing complete digital 
solutions for audio amplification. In conjunction with 
multiple DDX-2060 Power IC’s, the solution provides 
a full digital, multi-channel, high quality, power 
processing chain without the need of Digital-to-Analog 
converters between the DSP and power amplifier. 

The device supports two input configurations, AC’97 
input mode or IIS/SPDIF input mode, with the 
selection made via a dedicated pin (AC97_MODE 
pin).

The AC’97 input mode can be configured to work in 
either a ‘Fully Compliant’ mode or a ‘Proprietary’ 
mode. The selection of this compliance mode is made 
in a Vendor Reserved register. The ‘Fully Compliant’ 
mode conforms to rev 2.1 of AC’97 specification. The 
‘Proprietary’ mode enables additional features not 
found in the ‘Fully Compliant’ mode. The link supports 
up to 6 input channels with discrete sampling 
frequencies of 44.1, 48, 88.2, or 96 kHz. 

FEATURES

 SOURCE-TO-SPEAKER INTEGRATED 
DIGITAL AUDIO SOLUTION w/DDX-2060 
Power IC’s 

 DIGITAL PREAMP FUNCTIONS: 
 Digital Volume Control 
 Bass and Treble 
 Parametric EQ on each Channel 
 Bass Management for LFE Channel 
 Soft Mute 
 Automatic mute for Zero Inputs 

 4+1 CHANNELS DDX PROCESSING 
 STEREO S/PDIF INPUT INTERFACE 
 4 CHANNEL PROGRAMMABLE SERIAL 

INPUT INTERFACE 
 6 CHANNEL PROGRAMMABLE SERIAL 

OUTPUT INTERFACE 
 Intel AC’97 LINK (rev.2.1) INPUT INTERFACE 

for AUDIO AND CONTROL 
 AUTOMATIC INPUT SAMPLING 

FREQUENCY DETECTION AND SAMPLE 
RATE CONVERTER 

 I2C CONTROL BUS 
 LOW POWER 3.3V CMOS TECHNOLOGY 
 EXTERNAL INPUT CLOCK OR BUILT-IN 

XTAL OSCILLATOR 
 DIGITAL GAIN CONTROL; UP TO +24dB @ 

0.75dB/STEP 

DDX-4100A BLOCK DIAGRAM

PWDN 

SA SCL SDA 

LEFT_A 

LEFT_B 

RIGHT_A 
RIGHT_B 
SLEFT_A
SLEFT_B 
SRIGHT_A 
SRIGHT_B 

LFE_A 
LFE_B

LRCK0 

BICKO 

SDO_2 

15

DDX

I2S

PowerDown 

DSP

RAM

ROM

SRC

I2C

PLL

AC’97

S/PDIF

I2S

DDX-4100A
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1.2  PIN FUNCTION      Table1 
PIN NAME TYPE DESCRIPTION OUTPUT DRIVE 

1 SDl_1/SDATA_
OUT

I Input I2S Serial Data 1/AC97 Output Data 
(I2S mode maps to L,R DDX) 

2 SDl_2/SDATA_I
N

I/O Input I2S Serial Data 2/AC97 Input Data 
(I2S mode maps to LS,RS DDX) 

2mA

3 LRCKI/SYNC I/O Input I2S Left/Right Clock/AC97 Synch. 
Clock 

2mA

4 BICKI/BIT_CLK I/O Input I2S Serial Clock/AC97 Bit Clock 4mA 
5 VDD_1  Digital Supply Voltage  
6 GND_1  Digital Ground  
7 RESET I Global Reset (Active Low) This pin 

is sensed only after 2 clock cycles 
CMOS Schmitt 
In Pull-Up 

8 AC97_Mode I AC97 Enable/Disable (1=AC97; 
0=I2S/SPDIF)

CMOS Schmitt 
In Pull-Down 

9 SDA I/O I2C Serial Data 2mA 
10 SCL I I2C Serial Clock  
11 SA I Select Address (I2C/AC97)  
12 N/C  Connect to ground or Leave open CMOS In Pull-

Down 
13 VDD_2  Digital Supply Voltage  
14 XTI I Crystal Oscillator Input (Clock Input) Analog IN 
15 XTO O Crystal Oscillator Output Do Not Load  
16 GND_2  Digital Ground  
17 VCC  Analog Supply Voltage  
18 RXP I S/PDIF receiver positive (L,R DDX) Analog In 
19 RXN I S/PDIF receiver negative (L,R DDX) Analog In 
20 VSS  Analog Ground  
21 LFE_B O Pwm LFE (subwoofer) channel output (B) 3mA 
22 LFE_A O Pwm LFE (subwoofer) channel output (A) 3mA 
23 SRIGHT_B O Pwm Surround right channel output (B) 3mA 
24 SRIGHT_A O Pwm Surround right channel output (A) 3mA 
25 GND_3  Digital Ground  
26 VDD_3  Digital Supply Voltage  
27 RIGHT_B O Pwm Right channel output (B) 3mA 
28 RIGHT_A O Pwm Right channel output (A) 3mA 
29 LEFT_B O Pwm Left channel output (B) 3mA 
30 LEFT_A O Pwm Left channel output (A) 3mA 
31 GND_4  Digital Ground   
32 VDD_4  Digital Supply Voltage  
33 SLEFT_B O Pwm Surround Left channel output (B) 3mA 
34 SLEFT_A O Pwm Surround Left channel output (A) 3mA 
35 EAPD O External Amplifier Power down (Active 

Low)                                                   
3mA

36 LRCKO I/O I2S Left/Right Clock 2mA 
37 SDO_1 O I2S Serial Data 1 Output (L,R) 2mA 
38 SDO_2 O I2S Serial Data 2 Output (LS,RS)  2mA 
39 SDO_3 O I2S Serial Data 3 Output (C,SUB)  2mA 
40 BICKO I/O I2S Serial Clock 4mA 
41 GND_5  Digital Ground  
42 VDD_5  Digital Supply Voltage  
43 CKOUT O Clock Output (256fs or 512fs) 8mA 
44 PWDN I Device Power down (Active Low) CMOS In PullUp 
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Electrical Characteristics (continued) 
Note 1: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.  Exposure to absolute maximum 

rating conditions for extended periods may affect device reliability. 
Note 2: Performance not guaranteed beyond recommended operating conditions. 
Note 3: Characteristics are for  the DDX-2100 power device driven by DDX-2000 processor. 

Logic Truth Table
TRISTATE INxA INxB OUTPx OUTNx OUTPUT MODE 

0 X X OFF OFF Hi-Z 
1 0 0 GND GND DAMPED 
1 0 1 GND VCC NEGATIVE 
1 1 0 VCC GND POSITIVE 
1 1 1 VCC VCC Not Used 

DDX-2100 Pin Function Description
PWM Inputs 
Pin Name Pin No. Description
INLA 29 Left A logic input signal 
INLB 30 Left B logic input signal 
INRA 31 Right A logic input signal 
INRB 32 Right B logic input signal 

Control/Miscellaneous
Pin Name Pin No. Description
PWRDN 25 Power Down (0=Shutdown, 1= Normal).  
TRI-STATE 26 Tri-State (0=All MOSFETS Hi-Z, 1=Normal). 

FAULT [Note 4] 27 Fault output indicator; Overcurrent Overtemperature  (0=Fault, 
1=Normal).

TWARN [Note 4] 28 Thermal warning output  
(0=Warning TJ >= 130°C, 1=Normal). 

CONFIG [Note 5] 24 Configuration (0=Normal, 1=Parallel operation for mono). 
NC 18 Do not connect. 

Power Outputs [Note 6]
Pin Name Pin No. Description
OUTPL 16, 17 Left output, positive reference
OUTNL 10, 11 Left output, negative reference 
OUTPR 8, 9 Right output, positive reference 
OUTNR 2, 3 Right output, negative reference 
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Power Supplies 
Pin Name Pin No. Description
VCC [1P, 1N, 2P, 2N] 4, 7, 12, 15 Power 
PGND [1P, 1N, 2P, 2N] 5, 6, 13, 14 Power grounds 
VREG1 21, 22 Internal regulator voltage requires bypass capacitor. 
VREG2 33, 34 Internal regulator voltage requires bypass capacitor. 
VSIG 35, 36 Signal Positive supply. 
VL 23 Logic reference voltage. 
GNDREF 19 Logic reference ground. 
GNDS 1 Substrate ground. 
GNDR1 20 Internal regulator ground. 
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PHYSICAL DIMENSIONS  (Dimensions shown in mm) 
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Ordering Guide

 A K 4114V Q -10 ~ +70 °C 48pin LQ FP (0.5m m  pitch)

 Pin Layout
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1

AVSS

4
8
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DIF0/RX5 3

TEST2 4

DIF1/RX6 5

AVSS 6
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S
S
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FEATURES
◆ High-performance, E2CMOS 3.3-V & 5-V CPLD families
◆ Flexible architecture for rapid logic designs

— Excellent First-Time-FitTM and refit feature
— SpeedLockingTM performance for guaranteed fixed timing
— Central, input and output switch matrices for 100% routability and 100% pin-out retention

 

◆ High speed
— 5.0ns tPD Commercial and 7.5ns tPD Industrial
— 182MHz fCNT

 

◆ 32 to 512 macrocells; 32 to 768 registers

 

◆ 44 to 388 pins in PLCC, PQFP, TQFP, BGA, fpBGA and caBGA packages

 

◆ Flexible architecture for a wide range of design styles
— D/T registers and latches
— Synchronous or asynchronous mode
— Dedicated input registers
— Programmable polarity
— Reset/ preset swapping

 

◆ Advanced capabilities for easy system integration
— 3.3-V & 5-V JEDEC-compliant operations
— JTAG (IEEE 1149.1) compliant for boundary scan testing
— 3.3-V & 5-V JTAG in-system programming
— PCI compliant (-5/-55/-6/-65/-7/-10/-12 speed grades)
— Safe for mixed supply voltage system designs
— Programmable pull-up or Bus-FriendlyTM inputs and I/Os
— Hot-socketing
— Programmable security bit
— Individual output slew rate control

 

◆ Advanced E2CMOS process provides high-performance, cost-effective solutions

 

◆ Supported by ispDesignEXPERTTM software for rapid logic development
— Supports HDL design methodologies with results optimized for ispMACH 4A
— Flexibility to adapt to user requirements
— Software partnerships that ensure customer success

 

M 4A3-32/32
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FUNCTIONAL DESCRIPTION
The fundamental architecture of ispMACH 4A devices (Figure 1) consists of multiple, optimized 
PAL® blocks interconnected by a central switch matrix. The central switch matrix allows 
communication between PAL blocks and routes inputs to the PAL blocks. Together, the PAL 
blocks and central switch matrix allow the logic designer to create large designs in a single 
device instead of having to use multiple devices.

The key to being able to make effective use of these devices lies in the interconnect schemes. 
In the ispMACH 4A architecture, the macrocells are flexibly coupled to the product terms 
through the logic allocator, and the I/O pins are flexibly coupled to the macrocells due to the 
output switch matrix. In addition, more input routing options are provided by the input switch 
matrix. These resources provide the flexibility needed to fit designs efficiently.

Notes:
1. 16 for ispMACH 4A devices with 1:1 macrocell-I/O cell ratio (see next page).

2. Block clocks do not go to I/O cells in M4A(3,5)-32/32.

3. M4A(3,5)-192, M4A(3,5)-256, M4A3-384, and M4A3-512 have dedicated clock pins which cannot be used as inputs and do 
not connect to the central switch matrix.
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BLOCK DIAGRAM – M4A(3,5)-32/32
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44-PIN TQFP CONNECTION DIAGRAM (M4A(3,5)-32/32 AND M4A(3,5)-64/32)

Top View 
44-Pin TQFP

PIN DESIGNATIONS
CLK/I = Clock or Input

GND = Ground

I/O = Input/Output

VCC = Supply Voltage

TDI = Test Data In

TCK = Test Clock

TMS = Test Mode Select

TDO = Test Data Out
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Features
• 5V ±1%  Reference
• Oscillator Sync Term inal
• Internal Soft Start
• Deadtime Control
• Under Voltage Lockout

Description
The KA3525A is a monolithic integrated circuit that  
includes all of the control circuits necessary for a pulse width 
modulating regulator. There are a voltage reference, an error 
am plifier, a pulse width m odulator, an oscillator, an under 
voltage lockout, a soft start circuit, and the output driver in 
the chip.
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Absolute M axim um  Ratings

Electrical Characteristics
(VCC = 20V, TA = 0 to +70°C, unless otherwise specified)

Param eter Sym bol Value Unit

Supply Voltage VCC 40 V

Collector Supply Voltage VC 40 V

Output Current, Sink or Source IO 500 m A

Reference Output Current IREF 50 m A

Oscillator Charging Current ICHG (O SC) 5 m A

Power Dissipation (TA = 25°C) PD 1000 m /W

Operating Tem perature TOPR 0 ~ +70 °C
Storage Tem perature TSTG -65 ~ +150 °C
Lead Tem perature (Soldering, 10sec) TLEAD +300 °C

Param eter Sym bol Conditions M in. Typ. M ax. Unit

REFERENCE SECTION

Reference Output Voltage VREF TJ= 25°C 5.0 5.1 5.2 V

Line Regulation ∆VREF VCC = 8 to 35V - 9 20 m V

Load Regulation ∆VREF IREF = 0 to 20m A - 20 50 m V

Short Circuit O utput Current ISC VREF = 0, TJ = 25°C - 80 100 m A

Total Output Variation (Note1) ∆VREF Line, Load and Tem perature 4.95 - 5.25 V

Tem perature Stability (Note1) STT - - 20 50 m V

Long Term  Stability (Note1) ST TJ= 125°C ,1KHRS - 20 50 m V

OSCILLATO R SECTIO N

Initial Accuracy (Note1, 2) ACCUR TJ= 25°C - ±3 ±6 %

Frequency Change W ith Voltage ∆f/∆VCC VCC = 8 to 35V (Note1, 2) - ±0.8 ±2 %

M axim um  Frequency f(M AX) RT = 2kΩ, CT = 470pF 400 430 - kHz

M inim um  Frequency f(M IN) RT = 200kΩ, CT = 0.1uF - 60 120 Hz

Clock Am plitude (Note1, 2) V(CLK) - 3 4 - V

Clock W idth (Note1, 2) tW (CLK) TJ= 25°C 0.3 0.6 1 µs
Sync Threshold VTH(SYNC) - 1.2 2 2.8 V

Sync Input Current II(SYNC) Sync = 3.5V - 1.3 2.5 m A
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Rev. 1.0.0

Features
• Output Current up to 1A                                                          
• Output Voltages of 5, 6, 8, 9, 10, 12, 15, 18, 24V    
• Therm al Overload Protection                                                 
• Short Circuit Protection
• Output Transistor Safe Operating Area Protection 

Description
The KA78XX/KA78XXA series of three-terminal positive
regulator are  available  in the TO-220/D-PAK package and
with several fixed output voltages,  m aking them useful in a
wide range of applications. Each type employs internal 
current limiting, therm al shut down and safe operating area
protection, m aking it essentially indestructible. If adequate
heat sinking is provided, they can deliver  over 1A output
current. Although designed prim arily as fixed voltage 
regulators, these devices can be used with external 
components to obtain adjustable voltages and currents.

TO-220

D-PAK

1. Input 2. G ND 3. O utput

1

1

Internal Block Digram

KA7805
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Absolute M axim um  Ratings

Electrical Characteristics (KA7805/KA7805R)
(Refer to test circuit ,0°C < TJ < 125°C, IO = 500m A, VI =10V, CI= 0.33µF, CO=0.1µF, unless otherwise specified)

Note:

1. Load and line regulation are specified at constant junction tem perature. Changes in Vo due to heating effects m ust be taken
into account separately. Pulse testing with low duty is used.

Param eter Sym bol Value Unit

Input Voltage (for VO = 5V to 18V)
(for VO = 24V)

VI
VI

35
40

V
V

Therm al Resistance Junction-Cases (TO -220) RθJC 5 °C/W

Therm al Resistance Junction-Air (TO-220) RθJA 65 °C/W

Operating Tem perature Range (KA78XX/A/R) TO PR 0 ~ +125 °C

Storage Tem perature Range TSTG -65 ~ +150 °C

Param eter Sym bol Conditions
KA7805

Unit
M in. Typ. M ax.

Output Voltage VO

TJ =+25 oC 4.8 5.0 5.2

5.0m A Io 1.0A, PO 15W
VI = 7V to 20V 4.75 5.0 5.25

 V

Line Regulation (Note1) Regline TJ=+25 oC
VO = 7V to 25V - 4.0 100

m V
VI = 8V to 12V - 1.6 50

Load Regulation (Note1) Regload TJ=+25 oC
IO = 5.0m A to1.5A - 9 100

m V
IO =250m A to 750m A - 4 50

Quiescent Current IQ TJ =+25 oC - 5.0 8.0 m A

Quiescent Current Change ∆IQ
IO = 5m A to 1.0A - 0.03 0.5

m A
VI= 7V to 25V - 0.3 1.3

Output Voltage Drift ∆VO/∆T IO= 5m A - -0.8 - m V/ oC

Output Noise Voltage VN f = 10Hz to 100KHz, TA=+25 oC - 42 - µV/VO

Ripple Rejection RR
f = 120Hz
VO = 8V to 18V

62 73 - dB

Dropout Voltage VDrop IO = 1A, TJ =+25 oC - 2 - V

Output Resistance rO f = 1KHz - 15 - m Ω
Short Circuit Current ISC VI = 35V, TA =+25 oC - 230 - m A

Peak Current IPK TJ=+25 oC - 2.2 - A
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Features
• Output Current in Excess of 1A
• Output Voltages of -5, -6, -8, -9, -10, -12, -15, -18 , -24V
• Internal Therm al Overload Protection
• Short Circuit Protection
• Output Transistor Safe Operating Area Compensation

Description
The KA79XX/KA79XXA series of three-terminal  negative
regulators  are  available  in TO-220 package and with 
several fixed output voltages, making them  useful in a wide
range of applications. Each type em ploys internal current
limiting, therm al shutdown and safe operating area 
protection, m aking it essentially indestructible.
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Absolute M axim um  Ratings

Note:

1. Therm al resistance test board
Size: 76.2m m  * 114.3m m  * 1.6m m (1S0P)
JEDEC standard: JESD51-3, JESD51-7

2. Assum e no am bient airflow

Electrical Characteristics (KA7905)
(VI = -10V, IO = 500m A, 0°C ≤ TJ≤ +125°C, CI=2.2µF, CO =1µF, unless otherwise specified.)

Note

3. Load and line regulation are specified at constant junction tem perature. Changes in VO due to heating effects m ust be taken
into account separately. Pulse testing with low duty is used.

Param eter Sym bol Value Unit

Input Voltage VI -35 V

Therm al Resistance Junction-Case (Note1) RθJC 5 °C/W
Therm al Resistance Junction-Air (Note1, 2) RθJA 65 °C/W
Operating Tem perature Range TOPR 0 ~ +125 °C
Storage Tem perature Range TSTG - 65 ~ +150 °C

Param eter Sym bol Conditions M in. Typ. M ax. Unit

Output Voltage VO

TJ= +25°C -4.8 -5.0 -5.2

VIO = 5m A to 1A, PO ≤15W
VI = -7V to -20V 

-4.75 -5.0 -5.25

Line Regulation (Note3) ∆VO TJ= +25°C
VI = -7V to -25V - 35 100

m V
VI= -8V to -12V - 8 50

Load Regulation (Note3) ∆VO
TJ = +25°C, IO = 5m A to 1.5A - 10 100

m V
TJ =+25°C, IO = 250m A to 750m A - 3 50

Quiescent Current IQ TJ =+25°C - 3 6 m A

Quiescent Current Change ∆IQ
IO = 5m A to 1A - 0.05 0.5

m A
VI = -8V to -25V - 0.1 0.8

Tem perature Coefficient of VD ∆Vo/∆T IO = 5m A - -0.4 - m V/°C
Output Noise Voltage VN f = 10Hz to 100kHz, TA = +25°C - 40 - µV
Ripple Rejection RR f = 120Hz, ∆VI = 10V 54 60 - dB

Dropout Voltage VD TJ=+25°C, IO = 1A - 2 - V

Short Circuit Current ISC TJ=+25°C, VI = -35V - 300 - m A

Peak Current IPK TJ =+25°C - 2.2 - A
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1. Front 1

SCHEMATICS
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SCHEMATICS
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2. Front 2
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SCHEMATICS

136WIRING DIAGRAM

3. MAIN
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4. DSP & PWM
SCHEMATICS
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4. DSP & PWM
SCHEMATICS
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5. VIDEO
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6. Digital Input
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7. 6/8CH Direct Input&Output
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7. 6/8CH Direct Input&Output
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WIRING DIAGRAM
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