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ACTION

To Switch on Hold the 9 button down for 5 seconds during Standby, DEMO

will begin.

To Switch off Hold the 9 button down for 5 seconds during the DEMO display,

the set will confirm with "DEMO OFF" and switch to Standby.

DEMO Mode

Various
other Tests

Activated with ACTIONTEST

QEEPROM FORMAT Load default data. Display shows "NEW" 

for 1 second.

Caution!

All presets from the customer will be lost!!

Disconnect
mains cord

LEAVE SERVICE
TESTPROGRAM

R 

9 to Exit

EEPROM TEST A test pattern will be sent to the EEPROM.

"PASS" is displayed if the uProcessor read

back the test pattern correctly, otherwise

"FAIL" will be displayed.

Volume Knob
or

Jog Shuttle knob

ROTARY
ENCODER TEST

Display shows value for 2 seconds.

Values increases or decreases in steps of 1

until 0 (Min.) or 40 (Max.) is reached.

STANDBY-ON
Button pressed?

Y

N

Set is in Service PLAY Mode.

The Service Play Mode is intended to
detect and identify the failures in the CD Mode.

In this mode the electronics will still function
even when an error is detected so that
repair activities can be carried out.

SERVICE

PLAY MODE

In case of failures, error
codes according to table 2 

will be displayed.

TUNER
Button pressed?

Disconnect
Mains cord ?

Y

N

N

Y

Service frequencies are
copied to the RAM (see Table1)

Tuner works normally
except:

PROGRAM button

Service Mode left

TUNER

TEST

Display Tuner Version
"ccc"

TUNER
Button pressed?

N

Y

PRESET

1

2

3

4

5

6

7

8

9

10

11

Europe
"EUR"

87.5MHz

108MHz

531kHz

1602kHz

558kHz

1494kHz

153kHz

279kHz

198kHz

98MHz

87.5MHz

East Eur.
"EAS"

87.5MHz

108MHz

531kHz

1602kHz

558kHz

1494kHz

87.5MHz

87.5MHz

87.5MHz

87.5MHz

98MHz

USA
"USA"

87.5MHz

108MHz

530kHz

1700kHz

560kHz

1500kHz

98MHz

87.5MHz

87.5MHz

87.5MHz

87.5MHz

Oversea
"OSE"

87.5MHz

108MHz

530/531kHz*

1700/1602kHz*

560/558kHz*

1500/1494kHz*

98/87.5MHz*

87.5MHz

87.5MHz

87.5MHz

87.5/98MHz*

Table 1

East Eur. Extended-band
"EAS"

65.81MHz

108MHz

74MHz

87.5MHz

531kHz

1602kHz

558kHz

1494kHz

98MHz

70.01MHz

65.81MHz

Note: * Depending on the selected grid frequency (9 or 10kHz)

 By holding the TUNER and R buttons depressed while switching on the Mains supply, one

 of the undermentioned features will be activated:

  - the tuning grid frequency is toggled between 9kHz and 10kHz for the Oversea (/21) version.

  - the extended FM1 (65.81MHz - 74MHz) is toggled on and off for East Eur. (/34) version.

Y

N

Y

N

Y

N

2;
Button pressed?

2;
Button pressed?

9
Button pressed?

DISPLAY

TEST

Display shows Fig.2
and selected LEDs on

(see note 2)

Display shows Fig. 1 
and selected LEDs on 

(see note 1)

note 2 : Only DISC 2, 3, AUX, ALB, TITLE, 

               MUTE, FM, DBB12, TECHNO, JAZZ,

               CONCERT & R.C. are on.

note 1 : All LEDs are on except ECO POWER.

Fig. 1 Fig. 2

Table 2

Error code

E1000

E1001

E1002

E1003

E1005

E1006

E1007

E1008

E1020

E1070

E1071

E1079

Error Description

Focus Error

Triggered when the focus could not be found within a certain time when starting up the CD

or when the focus is lost for a certain time during play.

Radial Error

Triggered when the radial servo is off-track for a certain time during play.

Sledge In Error

The sledge did not reach its inner position (inner-switch is still close) before approximately

6 Sec. have passed by.  Inner-switch or sledge motor problem.

Sledge Out Error

The sledge did not come out of its inner position (inner-switch is still open) before approximately

250 mSec. have passed by.  Inner-switch or sledge motor problem.

Jump-offtrack error

Triggered in normal play when the jump destination could not be found within a certain time.

When this error occurred, software will try to recover by initiating the jump command again.

If it is recoverable, the disc will continue to play.

Subcode Error

Triggered when a new subcode was missing for a certain time during play.

PLL Error

The Phase Lock Loop could not lock within a certain time.

Turntable Motor Error

Generated when the CD could not reached 75% of speed during startup within a certain time.

Discmotor problem.

Focus Search Error

The focus point has not been found within a certain time.

This happens when the carousel switch is defective and closed all the time, or when the

carousel is blocked when it is located exactly at a disc position.

This happens when the carousel switch is defective and does not closed electrically, or when

the carousel is blocked in between two disc positions.  The time-out is approximately 5 Sec.

The drawer could not open or enter the inside position and is opening again.  This happen when

the drawer is blocked and cannot go fully inside or when the drawer switch is defective and does

not close.

To start service test program
hold P & AUX

depressed while
plugging in the mains cord

Display shows the
ROM version *

"S-Vyy"
(Main menu)

S   refers to Service Mode.

V   refers to Version.

yy  refers to Software version number of µProcessor.
      (Counting up from 01 to 99)

SERVICE TEST PROGRAM
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SET BLOCK DIAGRAM
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SET WIRING DIAGRAM
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INTERNAL BLOCK  DIAGRAM
MICROCONTROLLER - IC TMP87PS71F

Remark: For Ver. 22, the whole Front Board Ass'y can be orderd with 12nc: 9940 000 01505
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PIN DESCRIPTION
MICROCONTROLLER - IC TMP87PS71F

PIN ASSIGNMENT (TOP VIEW)
MICROCONTROLLER - IC TMP87PS71F
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INTERNAL BLOCK  DIAGRAM
RDS/RBDS DEMODULATOR - IC SAA6581T

BLOCK DIAGRAM

handbook, full pagewidth

57 kHz
8th ORDER

BANDPASS FILTER

CLOCKED
COMPARATOR

RDS/RBDS
DEMODULATOR

SIGNAL QUALITY
DETECTOR

POWER
SUPPLY

AND RESET

TEST
CONTROL

OSCILLATOR
AND CLOCK

MPXmultiplex
input

C1

C6

330 pF

560 pF

4

VDDA

VSSA Vref

+5 V

+5 V

C2
100 nF

C4
47 pF

C5
56 pF

C7
100 nF

C3
2.2 µF

5

6

VSSD

113

TCON

CINSCOUT

15

8 7

MODE

VDDD

9

OSCI

Q1

OSCO

QUAL

RDDA

RDCL

SYNC

13 14

12

16

10

2

1

MHB899

SAA6581T

PINNING

SYMBOL PIN DESCRIPTION

QUAL 1 signal quality indication output

RDDA 2 RDS data output

Vref 3 reference voltage output (1/2VDDA)

MPX 4 multiplex signal input

VDDA 5 analog supply voltage (5 V)

VSSA 6 analog ground (0 V)

CIN 7 comparator input

SCOUT 8 switched capacitor filter output

MODE 9 oscillator frequency select input

SYNC 10 ARI clamping control input

VSSD 11 digital ground (0 V)

VDDD 12 digital supply voltage (5 V)

OSCI 13 oscillator input

OSCO 14 oscillator output

TCON 15 test control input

RDCL 16 RDS clock output

MHB900

1

2

3

4

5

6

7

8

16

15

14

13

12

11

10

9

QUAL

RDDA

Vref

MPX

VDDA

VSSA

CIN

SCOUT

RDCL

TCON

OSCO

OSCI

VDDD

VSSD

SYNC

MODE

SAA6581T

PIN DESCRIPTION
RDS/RBDS DEMODULATOR - IC SAA6581T

INTERNAL BLOCK  DIAGRAM
POSITIVE VOLTAGE REGULATOR - IC KA7805
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CIRCUIT DIAGRAM - FRONT BOARD (MCU PART)
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CIRCUIT DIAGRAM - FRONT BOARD (MIC PART)
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1

FM
Osc.

FM
Mixer

AM
Mixer

AM
Osc.

AM IF

IF1 IF2 FM
Det.

AM
Det.

3 39 37 33

RADIO IC
TEA 5757H 

TUNER BOARD
ECO 6 Systems

1018 11
14

15 

24

right right

left

left

stereo

VCO

4140 36 193244 25

Stereo
Decoder

AFC

A
F

C
 +

A
F

C
 -

4

4

AGC

Pre-
scaler

Multi-
plexer

Charge
pump

Stabilizer

CONTROL

Reference
Oscillator

29

28

27clock

data

enable

P1

P0

31

30
programmable

output ports

VLoop

VLoop

VLoop

VLoop

VLoop

2

6

5

43

C

D

450kHz450kHz450kHz

20

75kHz

VStabA VStabB VStabB

VStabA VStabB

10,7 MHz 10,7 MHz

35 9

Vdd Vcc1

723

VStabA

VStabB

38

34

22

Vcc2

8

ECO6 Systems, 140499

LF filter

RDS
(MPX)

RDS
(MPX)

stereo

clock

data

enable

Version

1120
1

8

FM
Frontend

AM
Frontend

AM-FRAME AERIAL

B

1103

1101
(1102)

A FM

MPX
buffer ampl.

5

Discriminator

10,7 MHz

Vdd

Vcc1

Vcc

Vcc2

AM-RF

AM-Osc.

FM-Osc.

FM-RF FM-IF 1 FM-IF 2

AM-IF 1 AM-IF 2 AM-AFC

3

2

BLOCK DIAGRAM

ECO6 Tuner Board
version: SYSTEMS non-CENELEC
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Blockdiagram ..................................................................7A-1
Schematic Diagram.........................................................7A-2
Component Layout..........................................................7A-3
Adjustment table .............................................................7A-3
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ECO6 Sys-non Cenelec, 000911

  1101  A1
  1102  B1
  1103  F2
  1120  E14
  1130  A2
  1131  B2
  1132  G13  
  2101  B3
  2102  B1
  2103  C7
  2104  B3
  2105  A2
  2106  F3
  2107  F4
  2119  H6
  2120  G6
  2124  H6
  2125  H6
  2126  F7
  2127  E7
  2128  C8
  2129  C7
  2130  F11
  2131  G8
  2132  G8
  2133  G8
  2134  H8
  2135  H9
  2136  G14
  2137  G13
  2138  F9
  2139  G9
  2140  G9
  2141  F10
  2143  G12
  2144  G11
  2145  F12
  2146  E12
  2147  E12
  2148  E12
  2149  H7
  2150  A10
  2152  E4
  2153  E5
  2154  D5
  2155  D5
  2159  F6
  2161  C11
  2163  D11
  2164  F10
  2165  C7
  2166  E11
  2167  E11
  2169  H8
  3101  E4
  3102  D4
  3103  C6
  3104  A7
  3105  B6
  3132  G5
  3134  H6
  3141  E7
  3142  E7
  3143  G7
  3144  H7
  3145  F8
  3146  G13
  3152  G14
  3153  G13
  3154  G13
  3155  G11
  3156  C12
  3157  C12
  3158  E13
  3159  D13
  3160  D12
  3161  D13
  3167  F12
  3168  F11  
  3169  E11
  3170  C12
  3172  G12
  3176  G7
  3181  E6
  5102  F2
  5109  B9
  5110  B10
  5111  A8
  5112  A11
  5114  B11
  5119  G9
  5121  E11
  5123  G5
  5130  E5
  5131  C6
  6103  B2
  6105-1 F3
  6105-2 G5
  6106  C3
  6107  G13
  6120  C13
  6130  E5
  6131  D5
  7101  C8
  7102  C6
  7103  H7
  7111  C13
  7112  G12
  T102  B2
  T103  B2
  T105  F2
  T106  F2
  T109  B6
  T110  F5
  T111  F4
  T112  F7
  T113  A8
  T114  B10
  T115  A8   
  T116  F10
  T117  G13
  T118  G11
  T120  F13
  T121  F13
  T122  F13
  T123  E13
  T124  G14
  T125  F14
  T126  F13
  T127  F13
  T128  D7
  T140  F11
  T141  F10
  T142  F10

1

34

6

8 7

2

1

34

6

8 7

2

LEGEND
p ...for provision only

USA ... for USA version only
E-EU ... for East European version only

22
n 

U
S

A

22
n 

U
S

A

p

p

p

7

1

2

3

8

6105

6

HN1V02H

54

3 6

1

2

7

29

25

13

30

31

16

4

42

15

1

7

22

9

23

38 34

2118

37 35

33

43 39

5

3

8

171412

24

11

10

2019

44

32

41 3640

6

2

27

28

26

1

34

5

6
8 7

2

1

3 4

6

87

2

1

3 4

6

87

2

p

SCALER

MULTI-

PLEXER

CONTROL

F
IL

T
E

R

AM
IF

AM

DET

FM

DET

VSTABB

DECODER

CHARGE
PUMP

AGC

OSC

AM DET

FM
IF2

RIPPLE

AGC

STABILIZER

AFC

VDD
VSTABA

AM-IF

MONO/

FM
FRONTEND

C
O

N
T

R
O

L

XTAL

AGC

PRE-

CTRL

AGCAM
OSC

AGC

VCC2

FM
OSC

AM
MIXER

MIXER

FM

FM
IF1

FRONTEND
AM

STEREO

STEREO

RDS only

DISCRIMINATOR

to
/fr

om

FM-OSCILLATOR

P
R

O
G

R
.

MPX

Q-multiplier

MW

O
U

T
P

U
T

 P
O

R
T

S

to 1120
pin 5

ENABLE/MPX

BUFFER

kHz

VERSION DETECTION

VCO

RIGHT

14

1 2 3

AM FRAME AERIAL DATA

C

D

E

F

AM-OSCILLATOR

FM 75 OHM

FM-IF2

MW

2 3 4 5

AM-RF

450kHz

450kHz
AM-IF2

from 2169

7 8

AM-AFC

LEFT

6 7 8 9 10 11 12 13

4 5 6

FM-RF

TUNER BOARD ECO6 / SYSTEMS NON CENELEC

9 10 11 12 13 14

A

B

G

H

A

B

1

VCC

STEREO

CLOCK

AMPLIFIER

GND

H

C

D

E

F

G

47
0n

21
32

BAS216

6120

21
03

1u

21
07

1n

31
34

22
K

61
05

-2

H
N

1V
02

H

10
0n

21
63

T
14

1

7KL

1K

3144

5102

31
57

10
0K

T109

47
0R

31
53

21
30

22
n

220R

3105

3142

100K

3167

120R

33
p

21
49

2K
2

31
45

11
32

C
-P

A
D

T103

T111

2164

470n

T102

21
40

15
p

21
39

21
38

2u
2

82
p

21
33 1u

31
03

8K
2

T120

4p
7

21
54

31
56

1101USA

YKD21

10
0K

21
61

10
0n

5119

21
19

10
p

T
14

2

5123

11
p

21
06

31
72

61
06

B
A

S
21

6

100n
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5K
6
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220R
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21
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K
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/00 /02  FM/MW/LW
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VERSION
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3157
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J ... for Japanese version only
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1

2

34

6

7

T113

T115
FM-IF1
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1I 3O

5109

31
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0R
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...V      MW  mode
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...V     FM mode stereo

EVMV

5V
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VARICAP  ALIGNMENT
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VCO

AM IF

AM RF 3)

108MHz

87.5MHz
(65.81MHz)

87.5MHz
(65.81MHz)
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279kHz

153kHz

1602kHz
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8V ±0.2V

1.1V ±0.4V

1494kHz

558kHz

560kHz 5102

1500kHz

5103198kHz
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(65.81 - 74, 87.5 - 108MHz)

LW
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MW
FM/MW/LW- version, 9kHz grid 
  531 - 1602kHz

1700kHz

530kHz

5123
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8V ±0.2V

1.1V ±0.4V
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5123
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108MHz 108MHz 2155

5131

MW
FM/AM-version, 10kHz grid
   530 - 1700kHz 

FM

MW

LW

98MHz, 1mV
continuous wave

450kHz

connect pin 6 of
IC 7101 (AM Osc.)
with 3.3kΩ to Vcc

Use Service Testprogram. By selecting the TUNER TEST test frequencies will be stored as preset frequencies automatically.

4

1

3

5

5

A

A

5119FM
10.7MHz, 45mV
continuous wave 2D

mod=1kHz
∆f=±22.5kHz

1) If sensitivity of frequency counter is too low adjust to max. channel separation
    (input signal: stereo left 90% + 9%, adjust output on right channel to minimum)

Repeat

ECO6, Sys + PA with frame aerial,  070799

TUNER ADJUSTMENT TABLE ( ECO6  FM/MW- and FM/MW/LW - versions with AM-frame aerial )  

∆f=±10kHz
VRF = 0.5mV

C

see 
remark 2)

22
0R

100nF
36IC 7101

22
0R

100nF
40IC 7101

2141shortcircuit
to block AFC

21IC 7101

m
ax

.

symmetric
fo

AM AFC

MW
C

continuous wave

VRF = 2mV

5111

5114 2 0 ± 2 mV DC

0 ± 3 mV DC

MW 4)

FM/MW/LW- and FM/MW-version
           ( 9kHz grid)

  531 - 1602kHz

B

∆f = ±30kHz
VRF as low as
possible

m
ax

.

symmetric
foMW

FM/AM-version, 10kHz grid

  530 - 1700kHz

3) For AM RF adjustments the original frame antenna has to be used !

2) RC network serves for damping the IF-filter while adjusting the other one.

4) MW has to be aligned before LW.

Waverange Input frequency Input Tuned to Adjust Output Scope/Voltmeter

FM 
   87.5 - 108MHz
(65.81 - 74, 87.5 - 108MHz)

FM/MW-version, 9kHz grid
   531 - 1602kHz

(as low as
possible)

ECO6 System non Cenelec stage .3, 120900

TUNER BOARD ECO6 Systems non Cenelec / componentside view

  1101  A6   
  1102  B6   
  1103  D6   

  1120  A4   
  1130  B5   
  1131  D5   

  1132  A5   
  2106  C5   
  2107  B5   

  2128  C4   
  2129  B4   
  2133  D2   

  2138  C2   
  2144  B2   
  2155  C4   
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  5102  D6   
  5109  A3   

  5110  B3   
  5111  B4   
  5112  A3   

  5114  A2   
  5119  C2   
  5121  B2   

  5123  D5   
  5130  D3   
  5131  D4   

  7112  C1   
  9101  A2   
  9103  B2   

  9104  B5   
  9105  B1   
  9106  B3   

  9107  D4   
  9108  C4   
  9109  D2   

AM FRAME AERIAL

FM 75Ω

B

A

TUNER BOARD ECO6 Systems - non Cenelec / copperside view

  2101  B4
  2102  B1
  2103  D4   
  2104  B4
  2105  C1
  2112  B5

  2119  D3
  2120  D3   
  2124  D3   
  2125  D3   
  2126  D6   
  2127  C5   

  2130  D5   
  2131  C5   
  2132  D6   
  2134  D7   
  2135  D7   
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  2139  C6   
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  2143  C7   
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  2146  B7   
  2147  A5   
  2148  B6   
  2149  D6   
  2150  B5   
  2152  C5   

  2153  C5   
  2154  C4   
  2159  C5   
  2161  A6   
  2163  B6   
  2164  C6   

  2165  C4   
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  3102  C3   

  3103  C4   
  3104  B4   
  3105  C4   
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  3134  D3   
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  3145  C5   
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  4107  C5   
  4108  C5   
  6103  B3   
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  6106  C3   
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  6120  A6   
  6130  D4   
  6131  C4   
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  7102  D4   

  7103  D7   
  7111  A5   
  7119  B5

These assembly drawings show a summary of all possible versions.
For components used in a specific version see schematic diagram respectively partslist.

ECO6 Systems non CENELEC stage .3, 120900

41..

in schematic diagram)
(not all items shown

SMD jumper

EB

C
A

K

1
2

7
8

4

D

A

C

1

2

5

3

Vdd

Vcc2

Vcc1



7B-1 7B-1

1

A
M

M
ix

er

A
M

O
sc

.

A
M

 IF

IF
1

IF
2

F
M

D
et

.

A
M

D
et

.

37
33 R
A

D
IO

 IC
T

E
A

 5
76

2 

T
U

N
E

R
 B

O
A

R
D

E
C

O
 6

 S
ys

te
m

s 
C

en
el

ec
 

10
18

11
14

39

15
 

24

rig
ht

AM/FM

rig
ht

le
ft

le
ft

st
er

eo

V
C

O

41
40

36
19

32
44

25

S
te

re
o

D
ec

od
er

A
F

C

AFC +

AFC -

4 4

A
G

C

P
re

-
sc

al
er

M
ul

ti-
pl

ex
er

C
ha

rg
e

pu
m

p

S
ta

bi
liz

er

C
O

N
T

R
O

L

R
ef

er
en

ce
O

sc
ill

at
or

29 28 27
cl

oc
k

da
ta

en
ab

le

P1 P0

31 30
pr

og
ra

m
m

ab
le

ou
tp

ut
 p

or
ts

V
Lo

op

V
Lo

op

V
Lo

op

265
F

M
 O

sc
.

C

D

45
0k

H
z

45
0k

H
z

45
0k

H
z

20

75
kH

z

V
S

ta
bA

V
S

ta
bB

V
S

ta
bB

V
S

ta
bA

V
S

ta
bB

10
,7

 M
H

z
10

,7
 M

H
z

35
9

V
dd

V
cc

17
23

V
S

ta
bA

V
S

ta
bB

38 34

22

V
cc

2

8

E
C

O
6 

S
ys

te
m

s 
C

en
el

ec
, 1

40
49

9

V
Lo

op
+

F
M

A
M

-R
F

A
M

-O
sc

.

F
M

-I
F

 1
F

M
-I

F
 2

LF
 fi

lte
r

M
P

X
bu

ffe
r 

am
pl

.

R
D

S
(M

P
X

)

5

R
D

S
(M

P
X

)

st
er

eo

cl
oc

k

da
ta

en
ab

le

V
er

si
on

3

11
20

A
M

-I
F

 1
A

M
-I

F
 2

A
M

-A
F

C

1 8

A
M

Fr
on

te
nd

2

A
M

-F
R

A
M

E
 A

E
R

IA
L

B

11
03

11
01

(1
10

2)

A
F

M

A
M

/F
M

D
is

cr
im

in
at

or

10
,7

 M
H

z

V
dd

+
F

M

V
cc

1

V
cc

V
cc

2

M
W

/L
W

A
M

-R
F,

A
M

-O
sc

.

1 A
nt

.

O
sc

.
ou

t
G

N
D

2
3

4
6

5

87

V
C

C

Vvaricap

M
IX

E
R

F
M

 F
R

O
N

T
E

N
D

IF ou
t

ECO6 Tuner Board
version: SYSTEMS CENELEC

TABLE OF CONTENTS

Blockdiagram...................................................................7B-1
Schematic Diagram.........................................................7B-2
Component Layout ..........................................................7B-3
Adjustment table .............................................................7B-3
Electrical Partslist............................................................7B-4

BLOCK DIAGRAM



7B-2 7B-2

MIXER

va
ric

ap

FM FRONTEND

GND

PRE-

SCALER

MULTI-

PLEXER

VSTABA

AM-IF

MONO/

XTAL

AGC

C
O

N
T

R
O

L

OSC

AM DET

AM
OSC

AGC

VCC2

AGC

PUMP

AM
MIXER

DECODER

CHARGE

FM
IF1

FRONTEND
AM

VSTABB

DET

FM

CONTROL

F
IL

T
E

R

AM
IF

AM

DET

STEREO

STEREO

FM
IF2

RIPPLE

AGC

STABILIZER

AFC

VDD

CTRL

AGC

A

B

C

D

E

F

G

H

I

2 3 4 5 6 7 8 9 10 11 12 13 14

1 2 3 4 5 6

31576120

MW=HIGH

FM 75 OHM

P
R

O
G

R
A

M
M

A
B

L
E

O
U

T
P

U
T

 P
O

R
T

S

FM-IF2

LW

VERSION DETECTION

FM-IF1

7

I

7 8 9 10 11 12 13 14

A

B

C

D

E

F

G

H

from

kHz

3170

BUFFER AMPLIFIER

VCC

1

1

2

LEGEND
* ... only assembled  in FM/AM-version SMD jumper

M
W

=
H

IG
H

BIRDY FILTER

/00 /02 FM/MW

/00 /02 FM/MW/LW

2169

/ SYSTEMS-CENELEC

STEREO

3

450kHz
AM-IF2

3156

RIGHT

MW

LW only

450kHz

DISCRIMINATOR

AM-AFC

AM-IF1

8

/01 FM/MW

6105

6

LW only

LW =HIGH

VERSION PROGRAMMING COMPONENTS

marked components not for LW version

MW/LW-RF
VCO

RDS only

MPX

to
/fr

om
 

GND

from 7101/39

LEFT

/17 FM/AM

to 1120

HN1V02H

VERSION

/14 FM-OIRT/MW

450kHz

LW=HIGH

TUNER BOARD ECO6

pin 5

54

LW ... for LW version only

MW

ENABLE/MPX

LW

component mounted

7111

AM-OSCILLATOR

CLOCK

DATA

AM FRAME AERIAL

p ...for provision only

USA ... for USA version only

2166

1n

T117

4

IF-OUT

7

9 10

8

OSC.
OUT

V

5

VCC

6

150K

3169

1110 FE450

ANT

1

2 3

T110

3168

T115

T109

3161

22K

120R

21
30

22
n

3142

100K

22
u

21
62

21
37

22
0n

21
23

39
0p

6

78

T106

T121

5103

1

2

34

T140

T118

T114

BC337-40
7105

T113

7124

100u

2129

68
K

31
51

BC847C

22
0p

21
46

HN1V02H

6105-11 2

7

2K2

3128

21
90

10
0n

0R41
02

*

3159

470R

YKD31-
0432

1

2

470R

3160

21
49

33
p

1102

1103

XH-S
1

2

22

VCC2

9 VCO

23
VDD

38

V
S

TA
B

A

V
S

TA
B

B

34

29WRITE-EN

25

47
0n

21
31

IF
-G

N
D

14

LE
F

T

12

LP
F

24

11 MPX-IN

13

M
U

T
E

43

N
C

30P0

31P1

16

P
IL

O
T

4 RF-GND1

42

R
F

-G
N

D
2

15

R
IG

H
T

1 RIPPLE

7 VCC1

40

A
M

-M
IX

O
U

T

6 AM-OSC

2 AM-RF

39

A
M

|F
M

27CLOCK

28DATA

26DIG-GND

21

F
IE

LD
S

T
R

-I
N

D

18

F
M

-D
E

M
O

D

3 FM-GND

37

F
M

-I
F

1-
IN

35

F
M

-I
F

2

33FM-IF2-IN

5 FM-OSC

8 I-TUNE

17

TEA5762
7101

10 AF-OUT

20

A
F

C
+

19

A
F

C
-

44

A
G

C

32AM-AFC

41

A
M

-I
F

1-
IN

36

A
M

-I
F

2

21
07 1u

56K

3141

B
A

S
21

6

61
06

22
K

31
34

71
10

B
C

85
7B

6

7

8

2u
2

21
38

1120

FE-BT-VK-N
1

2

3

4

5

1

2

34

6

78

5111

22
K

31
43

470R

3158

21
43

22
0n

T124

330R

3154

T123

T125

T111

3190

120R 120R

3191

BAS216

6120

1K

3144

10
0K

31
56

21
44 1u

47
K

31
71

3194

2K2

21
32

47
0n

11
32

C
-P

A
D

21
18

2p
2

220R

3105

21
61

10
0n

p

21
41

10
0n

T105

31
57

10
0K

21
19

10
p

2K
2

31
45

21
20

18
p

22
p 

LW

1

2

3

21
24

10
n

*

YKD21

1101USA

T126

7122
BC847C

21
09

10
p

T
11

6

2

3 4

6

7 8

1u21
33

5114

7P

1

3 6

22K

3137

22
R

31
46

H
N

1V
02

H

61
05

-2

5

21
22

3n
3

21
59

33
p

10u

2128

10
K

31
50

47
R

31
32

BC857C
7103

31
72

5K
6

2167

12pDT-381

5121

75

T
14

2

21
47

22
0p

T104

BC857B
7109

2K2

3108

4K
7

31
23

T122

T120

T127

7112
BC547C

21
34

22
nU

S
A

22
nU

S
A

C-PAD

1131

T
14

1

21
06

11
p

20
p_

LW

0R41
04

*

0R

41xx

2165

100n

1130

C-PAD

10
K

31
80

2150

100n

B
Z

X
28

4-
C

11

61
07

T102

2127

22n

2169

22n

10
0K

31
70

1I 3O

21
25

56
0p

5109

2G

47
0R

31
52

21
08

10
0p

3125

10K

31
53

47
0R

33
0R

31
93T103

120R

3167

100R

3195

78

33K

3176

8

5122

1

2

34

6

5123

1

2

34

6

7

5110

G 2

I 1 O 3

5115

123

4 6

7

8

2

34

6
78

5119

1

21
35

10
0n

21
63

LW

7104
BC337-40

21
45

22
0p

150R

3155

22
0n

21
36

6

78

T112

T107

*

5102

7KL

1

2

34

5

31
09

4K
7

4101

0R

7111
BC847C

1

2

3 4

6

7 8

33
0R

31
92

2n
2

21
48

5112

7P

470n

2164

ECO6 Sys-Cenelec, 010517

21
40

82
p

VCC1

VCC1

21
39

15
p

MPX

+FM

P0

P1

VDD

VDD

VCC2

VCC2

VCC1

MPX

P01

P1

P0

P01

P0

VDD VDD

AM/FM

+FM

AM/FM

P0

  1101  A2
  1102  B1
  1103  E2
  1110  B2
  1120  E14
  1130  A2
  1131  C2
  1132  F13
  2102  B1
  2105  A2
  2106  E3
  2107  E4
  2108  G3
  2109  G3
  2118  H6
  2119  H6
  2120  H6
  2122  I6
  2123  H6
  2124  H6
  2125  H6
  2127  E7
  2128  B8
  2129  C7
  2130  F11
  2131  F8
  2132  F8
  2133  F8
  2134  I8
  2135  I9
  2136  H14
  2137  H13
  2138  F9
  2139  G9
  2140  G9
  2141  F10
  2143  G12
  2144  G11
  2145  E11
  2146  E12
  2147  E12
  2148  E12
  2149  H7
  2150  A10
  2159  D5
  2161  C11
  2162  H12
  2163  D11
  2164  G10
  2165  C7
  2166  E11
  2167  E11
  2169  G8
  2180  C4
  2190  C3
  2191  C3
  3105  D5
  3108  D2
  3109  G4
  3123  H3
  3125  H2
  3128  H3
  3130  I9
  3131  I9
  3132  G4
  3134  H6
  3135  E7
  3137  H7
  3141  E7
  3142  E6
  3143  G7
  3144  G8
  3145  F8
  3146  G13
  3150  H12
  3151  H12
  3152  G14
  3153  G13
  3154  F13
  3155  G12
  3156  C12
  3157  D12
  3158  E13
  3159  D13
  3160  D13
  3161  D13
  3167  F12
  3168  F11
  3169  E11
  3170  D12
  3171  G12
  3172  G12
  3176  H7
  3180  I3
  3190  B6
  3191  B7
  3192  B6
  3193  B4
  3194  C4
  3195  C3
  4101  E2
  4102  F3
  4104  H5
  5102  E3
  5103  F2
  5109  B9
  5110  B10
  5111  A9
  5112  A11
  5114  B11
  5115  E7
  5118  G9
  5119  G9

  5121  E11
  5122  H5
  5123  G5
  6105-1  E4
  6105-2  G6
  6106  D4
  6107  G13
  6120  C13
  7101  C8
  7103  H8
  7104  D2
  7105  F4
  7109  H3
  7110  H12
  7111  C13
  7112  G12
  7122  H4
  7124  H7
  T102  B2
  T103  B2
  T104  B6
  T105  E2
  T106  E2
  T107  C3
  T109  D5
  T110  D5
  T111  E5
  T112  F7
  T113  A9
  T114  B11
  T116  F10
  T117  F13
  T118  G11
  T120  F13
  T121  F13
  T122  E13
  T123  E13
  T124  G14
  T125  F14
  T126  F13
  T127  F13
  T140  F11
  T141  F10
  T142  F10

p

p

p

21
91

10
0u

21
02

10
0n

2105 USA

100n

51
18

1n
H

15
n

15
n

31
31

82
0R

31
30

82
0R

1K

3135

21
80

10
n

8.3V
7.5V

7.
2V

9V

11V

8.2V

0.1V

1.2V1.
6-

8V

5

1

A

3

2

D

C

4

...V      MW  mode

...V      LW  mode

voltages measured while
set is tuned to a strong transmitter

0.7V

0.7V

1.3V

0.7V

0V

7.4V
0V

7.5V

0.7V

0V

mono 4.8V

0V

0V

stereo 0.4V

7.5V

7.5V

1.4V

1.6-8V
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0.
4V

0.
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98MHz

Waverange Input frequency Input Tuned to Adjust Output Scope/Voltmeter

VARICAP  ALIGNMENT

FM - VCO

FM RF (channel separation)

AM IF

AM RF  3)

108MHz

87.5MHz

check

check

8V ±1.2V

1.6V ±0.5V

8V ±0.2V
6.9V ±0.2V

1.1V ±0.4V

152kHz ±1kHz 1)98MHz 3142

198kHz198kHz 5103

5111

FM
  87.5 - 108MHz
  (50kHz grid)

1602kHz

531kHz

5123

check

MW
  531 - 1602kHz
  (9kHz grid)

8V ±0.2V

1.1V ±0.4V

279kHz

153kHz

5122

check

LW
  153 - 279kHz
  (3kHz grid)

FM

FM

LW

558kHz558kHz

1494kHz

5102

1494kHz 2106
MW

MW

98MHz, 1mV
continuous wave

98MHz, 1mV
90% Left + 9% pilot

mod=1kHz

IF coil
inside

 FM frontend
1110

1

3

5

5

A

FM - IF

0mV ±3mV5119FM
10.7MHz, 45mV
continuous wave 2D

right channel min.4A

0mV ±2mV5114 2

C

Repeat

C

5112

1) If sensitivity of frequency counter is too low adjust to max. channel separation
    (input signal: stereo left 90% + 9%, adjust output on right channel to minimum)
2) RC network serves for damping the IF-filter while adjusting the other one.
3) For AM RF adjustments the original frame antenna has to be used!

TUNER ADJUSTMENT TABLE ( ECO6 Cenelec FM/MW - and FM/MW/LW - versions with AM-frame aerial )  

m
ax

.

symmetric
fo

m
ax

.

symmetric
fo

ECO6 Sys Cenelec,  190599

B

∆f = ±30kHz
VRF as low as
possible

MW has to be aligned before LW.

3-band
2-band

Note: The FM-frontend unit has already been adjusted by the factory
and needs therefore no further adjustments for service purposes.

2141shortcircuit
to block AFC

21IC 7101

see 
remark 2)

22
0R

100nF
36IC 7101

22
0R

100nF
40IC 7101

450kHz

connect pin 6 of
IC 7101 (AM Osc.)
with 3.3kΩ to Vcc

AM AFC

MW continuous wave

VRF = 2mV

∆f = ±10kHz
VRF = 0.5mV
(as low as
possible)

Use Service Testprogram. By selecting the TUNER TEST test frequencies will be stored as preset frequencies automatically.

AM FRAME AERIAL

FM 75Ω

F
M

 F
R

O
N

T
E

N
D

Birdy Filter

ECO6 Sys-Cenelec, layout stage .8, 200803
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TUNER BOARD ECO6 Systems - Cenelec / componentside view

B

A

These assembly drawings show a summary of all possible versions.
For components used in a specific version see schematic diagram respectively partslist.

ECO6 Sys-Cenelec, layout stage .8, 200803

41..

in schematic diagram)
(not all items shown

SMD jumper
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A
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TUNER BOARD ECO6 Systems - Cenelec / copperside view
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The following steps have to be done when replacing the CD mechanism:
1. Disconnect flexfoil cable from the old CD drive
2. Put a paperclip on the flexfoil to short-circuit the contacts (fig.1)
3. Remove the old CD drive
4. Remove paperclip from the flexfoil and connect it to the new drive 
5. Position the new CD drive in its studs
6. Remove solder joint from the Laserunit

CHARGED CAPACITORS ON THE SERVO BOARD MAY DAMAGE THE CD DRIVE ELECTRONICS WHEN
CONNECTING A NEW CD MECHANISM. THAT´S WHY, BESIDES THE SAFETY MEASURES LIKE
• SWITCH OFF POWER SUPPLY
• ESD PROTECTION
ADDITIONAL ACTIONS MUST BE TAKEN BY THE REPAIR TECHNICIAN.

fig.1

Attention: The laser diode of this CD drive is protected against ESD by a solder joint which shortcircuits the
laserdiode to ground.
For proper functionality of the CD drive this solder joint must be removed after connection the drive to
the set. 

Emergency open

Service hints

In case of a Supply fault, the tray can be opened manually.
1. Remove the top cover of the set to get access to the Changer Module.
2. Turn gearwheel clockwise (as shown in picture below).

CAUTION
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Pos 49 Guiding

Pos 48 Cam

Detail A

Dismantling of Tray

Service hints

1. Open the tray.
2. Release 2x catch as shown in fig. 2 and

Detail A
3. Pull tray out.

fig.2

Assembling of Tray

1. Turn Cam (pos. 48) clockwise to end
position.

2. If necessary - move Guiding (pos. 49) to the
right end position.

3. Insert the Tray.
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Wiring

Disc Motor

Inner switch

Slide Motor

Service Position
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µP_DATA

4
µP_CLK

5

2

µP_FRAME

SICL

10

11

9

µP_CLK

µP_FRAME

µP_DATA

µP_CLK

µP_FRAME

µP_DATA

SILD

+5V

+10V

GND

Supply

Changer
Control Logic

Communication
µP ↔ Signal Processor

VAM2201

WCLI 35

WCLK 28

SCLI 37

SCLK 29

SDI 36

DATA 27

CD_IIS_DATA
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Circuit details continued:

• Low power standby feature

An additional small standby transformer,  reduces power consumption in standby-mode.
In case power is switched on, the control line ECO is low → relay 1210 is activated → contacts 1 and 2 are closed →
transformer 5001is connected to mains. 
When the set is switched off (standby) the control line ECO is high → relay 1210 is not activated → mainstransformer is
disconnected. Via standby transformer and rectifiers 6210-6214 the supply voltage LOW_PWR_SUP is substituted. This
voltage is always available and so the microprocessor is kept running.

• DC voltages +A1, +B1, +C1

These voltages supply the Super Class G amplifier, described on previous page.
The whole power supply is optimized for the special characteristic of this type of amplifier. For that reason several “tricky”
details have been applied to ensure optimal efficiency and symmetrical load to the mains transformer.

Generation of +A1

Common full wave rectifying with bridge rectifier 6202, using 100% secondary winding of mains transformer (pin 10-14).

Generation of +B1

The supply for +B1 consists of one full wave rectifier:
– 2 diodes of bridge rectifier 6202, with 6200(6220 in parallel) 6201(6221 in parallel) for generation of +B1using approx.
70% secondary winding of mains transformer (pin 10-13 respectively pin 11-14). 
As example for generation of +B1 see picture 1.

Generation of +C1
Full wave rectifying with 2 diodes of bridge rectifier 6202, using 50% secondary winding of mains transformer (pin 13-15/13-11).
See picture 2 below.
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SOURCE SELECTION & SOUND PROCESSING CIRCUIT
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HEADPHONE AMPLIFIER & I2C EXPANDER CIRCUIT
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DIGITAL OUT & INTERCONNECTION CIRCUIT
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VIDEO OUT PART - COMPONENT & CHIP LAYOUTS (N/A for FWM37)

CIRCUIT DIAGRAM - VIDEO OUT PART (N/A for FWM37)

3139 113 3435 pt4  dd wk0123

This assembly drawing shows a summary of all possible versions.
For components used in a specific version see schematic diagram
and respective parts list.

3139 113 3435 pt4  dd wk0123

This assembly drawing shows a summary of all possible versions.
For components used in a specific version see schematic diagram
and respective parts list.
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ELECTRICAL PARTSLIST - AF-9 BOARD

- MISCELLANEOUS - - CAPACITORS -

1100 4822 267 10676 CONNECTOR 2535 4822 124 40769 4,7µF 20% 100V
1102 4822 267 10676 CONNECTOR 2536 4822 124 40769 4,7µF 20% 100V
1103 4822 267 10676 CONNECTOR 2541 4822 124 41407 0,47µF 20% 63V
1204 2422 025 17467 CONNECTOR V 8P  2542 4822 124 41407 0,47µF 20% 63V
1206 4822 267 11039 CONNECTOR 2543 5322 126 11583 10nF 10% X7R 50V  

1401 4822 265 11553 CONNECTOR 19P  2544 5322 126 11583 10nF 10% X7R 50V  
1402 4822 267 11039 CONNECTOR 11P  2546 4822 121 43856 4,7nF 5% 250V
1501 4822 265 20553 CONNECTOR 2547 5322 126 11579 3,3nF 10% X7R 63V
1506 2412 020 00724 CONNECTOR V 2P  2548 5322 126 11579 3,3nF 10%X7R  63V
1520 4822 265 11515 CONNECTOR V 8P  2565 4822 121 43856 4,7nF 5% 250V

1523 4822 265 10981 CONNECTOR 2567 3198 016 31020 1nF NP0 25V 
1531 4822 267 10953 CONNECTOR 2568 3198 016 31020 1nF NP0 25V 
1603 4822 267 10733 CONNECTOR 2589 4822 121 42408 220nF 5% 63V

2590 4822 121 42408 220nF 5% 63V
- CAPACITORS - 2591 5322 121 42661 330nF 5% 63V

2201 4822 124 40207 100µF 20% 25V 2592 5322 121 42661 330nF 5% 63V
2202 4822 124 81151 22µF 50V 2593 4822 121 51252 470nF 5% 63V
2203 4822 124 40433 47µF 20% 25V 2594 4822 121 51252 470nF 5% 63V
2204 4822 124 40196 220µF 20% 16V 2601 3198 016 31020 1nF NP0 25V 
2205 4822 126 14238 2,2nF X7R 50V  2602 3198 016 31020 1nF NP0 25V 

2206 2238 916 15641 22nF 10%X7R 25V  2603 4822 124 81151 22µF 50V
2207 4822 124 40433 47µF 20% 25V 2604 4822 124 81151 22µF 50V
2208 4822 126 13879 220nF +80-20% 16V 2605 2020 552 94427 100pF 5% NP0 50V   
2209 4822 124 41751 47µF 20% 50V 2606 2020 552 94427 100pF 5% NP0 50V   
2210 4822 126 13879 220nF +80-20% 16V 2607 4822 126 13881 470pF 5% 50V

2401 2020 552 94427 100pF 5% NP0 50V   2608 4822 126 13881 470pF 5% 50V
2402 2020 552 94427 100pF 5% NP0 50V   2609 4822 126 14508 180pF 5% 50V NP0
2403 2238 586 59812 100nF +80-20% Y5V 50V 2610 4822 126 14508 180pF 5% 50V NP0
2404 2238 586 59812 100nF +80-20% Y5V 50V 2611 4822 124 81151 22µF 50V
2501 2020 552 94427 100pF 5% NP0 50V   2612 4822 124 81151 22µF 50V

2502 2020 552 94427 100pF 5% NP0 50V   2621 4822 124 81151 22µF 50V
2503 2022 020 00734 1µF 20% 50V  2622 4822 126 13881 100pF 5% NP0 50V   
2504 2022 020 00734 1µF 20% 50V  2623 4822 124 40433 47µF 20% 25V
2505 2020 552 94427 100pF 5% NP0 50V   2624 3198 017 42230 22nF Y5V 50V 
2506 2020 552 94427 100pF 5% NP0 50V   2625 4822 124 40207 100µF 20% 25V

2507 2238 586 59812 100nF +80-20% Y5V 50V 2626 4822 124 40769 4,7µF 20% 100V
2511 2022 020 00734 1µF 20% 50V  2641 3198 016 31020 1nF NP0 25V 
2512 2022 020 00734 1µF 20% 50V  2642 3198 016 31020 1nF NP0 25V 
2513 3198 016 31020 1nF NP0 25V 2653 2020 552 94427 100pF 5% NP0 50V   
2514 3198 016 31020 1nF NP0 25V 2654 2020 552 94427 100pF 5% NP0 50V   

2515 2020 552 94427 100pF 5% NP0 50V   2669 2238 586 59812 100nF +80-20% Y5V 50V 
2516 2020 552 94427 100pF 5% NP0 50V   2681 4822 124 40433 47µF 20% 25V
2521 2238 586 59812 100nF +80-20% Y5V 50V 2682 4822 122 33752 15pF 5% NP0 50V
2522 2238 586 59812 100nF +80-20% Y5V 50V 2683 2238 586 59812 100nF +80-20% Y5V 50V 
2523 2020 552 94427 100pF 5% NP0 50V   2691 2020 552 94427 100pF 5% NP0 50V   

2524 2020 552 94427 100pF 5% NP0 50V   2707 2020 552 94427 100pF 5% NP0 50V   
2531 4822 124 40769 4,7µF 20% 100V 2708 2020 552 94427 100pF 5% NP0 50V   
2532 4822 124 40769 4,7µF 20% 100V 2771 4822 124 41407 0,47µF 20% 63V
2533 2020 552 94427 100pF 5% NP0 50V   2902 3198 017 44740 470nF Y5V 10V  
2534 2020 552 94427 100pF 5% NP0 50V   2905 3198 017 42230 22nF Y5V 50V 




