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D D
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AUDIO

CODEC FILTER FILTER
I2S

QF1Da512

QF1Da512
LEFT

RIGHT

INPUTS

OUTPUTS

RIGHT

LEFT

CONFIGURATION

PROCESSOR
ATtiny861

QF1Da512-DK

Block Diagram

SPI
Red = CH2

White = CH1

White = CH1

Red = CH2

U3

U1 U2

U4

Push Button

Switche

J2

J1

To Quickfilter QF1D512

Development Board

Copper Head Board

J7
External

Power 1.3mm

Jack

J8

Optional

external

power

AK4683

0 1

"ON""OFF"

48KHz

5.0V Regulator

U18

U8

Headset JackOUTPUT

J6

Digital Interface Digital Interface
P3

SPI Control

U6

QF1Da512

IN / OUT S\PDIF

A/B

Switch

VU Meters

P4

P5

P6

6VDC to

15VDC

1.8V Regulator

U9

3.3V Regulator

1.8V

5.0V

3.3V

Analog Input

U5

2Vrms

1Vrms

Jumpers 1&2

1Vrms/ 2Vrms

Jumpers 3&4

1Vrms/ 2Vrms

U10
U11

VU Meters

Analog Output

U12
U13

Buffer

U15

SW1

U7

5.0V

Analog

J5

J3 & J4

J6 J6

U14,19

U17

SW2

SW DIP-5

12S
Analog In

Analog Out

96KHz
LBJ
S/PDIF In
S/PDIF Out
B

A

A

U17

QF1Da512-DK 2.6
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5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Board Interfaces

Input Channels

CH2 = Red / Right

CH1 = White / Left

Development Board Connectors

OutputChannels

Pin 9 Open showing
no Audio Mojo

Connections in perspective
of the Copper Head Board

Trigger connected
to Aux BNC

ATTiny Programming Header

NC

NC

CH1 = White / Left

CH2 = Red / Right

NC

Headphone Out

Jumper4

Jumper3

* = Default

Set for 1Vrms

Set for 2Vrms

*

*

Jumper3

1  2  3

Jumper4

Output Right

Output Left

Output Right

Output Left

*

S/PDIF

SPDIF IN

AUDIO / Analog

SPDIF OUT
Up to 192K Sampling Rate

GND Pin 10 lets

QF1D512 dev  board

know Copper Head

board is present

*

NC

NC

QF1Da512-DK

1  2  3

For Atmel
Programmer

QF1Da512-DK 2.6

Board Interfaces
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AIN_L 3,6 LOUT3

ROUT3
AIN_R 3,6

DIN_1 4

DCLK 4
DOUT_2 4

ATTiny861_RESET5

Headphone Out Right3

Headphone Out Left3

LOUT2_2Vrms3

ROUT2_2Vrms3

SPDIF_IN 3 SPDIF_OUT3

CS_U14,5

CS_U24,5

ATTiny861_MOSI_CON5

ATTiny861_SCLK_CON5

SDO_Config 4,5

ATTiny861_MISO5

Sense_3V8

GPIO_1 4

CS 4

DSEL4

DevBoard_Sense 5

SDI_Config 4,5
Analog_Out_Left 7

Analog_Out_Right 7

SCLK_Config 4,5

RST_U1_U24,8

DOUT_14

MCLK 4

DRDY 4

AIN_R-Meter 3,6

AIN_L-Meter 3,6

3V3

C43

10uF

C44

0.1uF

J1B

RCA JACK

4

3

R27
75

P6

CONN PCB 8x2-R

1
3
5
7
9

11
13
15

2
4
6
8
10
12
14
16

J3

RCA JACK

2

1

J2B

RCA JACK

4

3

C41

10uF

JMP3

2
1

3

C42

10uF

P4

CONN PCB 10x2-S

2
4
6
8
10
12
14
16
18
20

1
3
5
7
9

11
13
15
17
19

J5

PHONE JACK STEREO

3

2

1

4

P3

CONN PCB 8x2-R

1
3
5
7
9

11
13
15

2
4
6
8
10
12
14
16

C40

10uF

P5

CONN PCB 8x2-R

1
3
5
7
9

11
13
15

2
4
6
8
10
12
14
16

JMP4

2
1

3

R24

0

R21
47K

T1

S37211

1 5

4 8

R19
47K

J4

RCA JACK

2

1

R25
330

R23

0

R26
100

J1A

RCA JACK

2

1

J2A

RCA JACK

2

1
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

NC

AKM  AK4683 CoDec

I/O selector, 3.3 or 5V

L= SPI, H= I2C

2Vrms Line Driver

uC Four Wire Interface

uC Four Wire Interface

Must be Reset once after power up

Port B Not Used

NC
NC

NC

NC

NC

NC

NC

QF1Da512-DK

NC NC 1 Vrms

2 Vrms

1 Vrms

2 Vrms

Right Left

Jumper1

*

Input Left

1  2  3

Input Right

*

Jumper2

Jumper2

Set for 2Vrms

Jumper1

1  2  3

Input Right

Input Left

Set for 1Vrms

QF1Da512-DK 2.6

AKM AK4683 CoDec

B

3 8Wednesday, January 28, 2009

Title

Size Document Number Rev

Date: Sheet of

SPDIF_IN2

Headphone Out Right 2

ROUT2

LOUT2

AIN_L2,6

AIN_R2,6

SPDIF_OUT2

ROUT2
LOUT2

Headphone Out Left 2

ROUT2_2Vrms 2

LOUT2_2Vrms 2

ROUT 2

LOUT 2LOUT2

ROUT2

CS_AK4683 5
ATTiny861_SCLK 5
ATTiny861_MOSI 5
RESET 8

LR_Clock4

AK4683_DOUT4

AK4683_Digital_In 4

AK4683_DCLK4

SDO_AK46835

5V0A

5V0A

3V3

5V0A

5V0

5V0A

3V3

C22

0.1uF

R22 47K

C20
10uF

R11

20K

R13

10K

C29

1uF

C61

1uF

C32

1uF

C21
10uF

C33

1uF

C38

10uF

R14
20K

C19

0.1uFR7

5

U5

DRV601

1

2

3

45
67
8

9

10

11

12

13

14

15

16
17

19

20
18

2
1

C1P

PGND

C1N

NC1PVSS
NC2SVSS
NC3

OUTL

SVDD

OUTR

NC4

INL

SDR

INR

NC5
SGND

PVDD

NC6
SDL

P
A

D

Y1

12.288 MHz

R15
470

R17
470

C23

33pF

R18
10K

U3

AK4683

2
3
4
5
6
7
8
9

10
11

13
14
15
16

1
7

1
8

42
43

34
35
36
37
38
39
40
41

2
9

2
4

2
5

2
6

2
7

2
8

3
2

44

3
1

2
3

1
9

2
0

2
1

2
2

3
0

12

1

33

45
46
47
48

4
9

5
0

5
1

5
2

5
3

5
4

5
5

5
6

5
7

5
8

5
9

6
0

6
1

6
2

6
3

6
4

RX0
I2C
RX1
RX2
RX3
INT
VOUT
CDTO
LRCKB
BICKB

OLRCKA
ILRCKA
BICKA
SDTOA

M
C

K
O

T
V

D
D

VCOM
AVDD2

HVSS
HPR
HPL

MUTET
LOUT2
ROUT2
LOUT1
ROUT1

S
D

T
IA

1

M
C

L
K

2
P

D
N

C
D

T
I

C
C

L
K

C
S

N

S
D

T
IB

AVSS2

S
D

T
IA

3

T
X

D
V

S
S

D
V

D
D

X
T

I
X

T
O

S
D

T
IA

2

SDTOB

PVDD

HVDD

LISEL
LOPIN
ROPIN
RISEL

A
V

S
S

1
A

V
D

D
1

L
IN

1
R

IN
1

L
IN

2
R

IN
2

L
IN

3
R

IN
3

L
IN

4
R

IN
4

L
IN

5
R

IN
5

L
IN

6
R

IN
6

P
V

S
SR

R9 47K

C28

33pF

JMP2

2
1

3

R8

12K

C36
18pF

C39
0.012uF

C25

2.2uF

+80/-20%

C24

0.1uF

C30

0.1uF

C37
0.012uF

R20 47K

C34

10uF

C31
10uF

C35
18pF

R10 47K

JMP1

2
1

3

R16
10K

R12

10K
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3

2

2

1

1

D D

C C

B B

A A

QF1Da512 Audio Filters

Note: D=Data, C=Configure

DSEL

DIN-1

DSEL

SDI SDI

SCLK SCLK

CS1 CS2

RESET RESET

SDO

DCLK

Note: SDO Configure is tri-stated when CS is high

QF1Da512-DK

QF1Da512-DK 2.6

QF1Da512
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DSEL2

DIN_12

DCLK2

DOUT_12

CS_U1 2,5

RST_U1_U22,8

SDO_Config2,5

SDI_Config 2,5

SCLK_Config 2,5

DCLK2

DSEL2

RST_U1_U22,8

DOUT_22 SCLK_Config 2,5

SDI_Config 2,5

CS_U2 2,5

SDO_Config2,5

AK4683_Digital_In3
AK4683_DCLK3

LR_Clock3

AK4683_DOUT3 DIN_1 2

MCLK 2

DOUT_2 2
DCLK 2
DSEL 2
DRDY 2
CS 2
GPIO_1 2

3V3

3V33V3

3V3

1V8
1V8

1V8 1V8

C13

0.1uF

C15

0.1uF

C12

0.1uF

R77

0

C14

0.1uFC16

0.1uF

C18

0.1uF

U1
QF1Da512

87

9

10

1
6

1

1
3

2

3

4

5 6
1
5

1
4

12

11

c
-S

D
I

c
-S

C
K

c-CS_n

GND1

G
N

D
2

c-SDO

T
S

T

RST_N

d-CSn

d-SDI

d
-S

C
K

d
-S

D
O

V
D

D
3
3
-2

V
D

D
1
8
-2

VDD18-1

VDD33-1

J6

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15 16

U2
QF1Da512

87

9

10

1
6

1

1
3

2

3

4

5 6
1
5

1
4

12

11

c
-S

D
I

c
-S

C
K

c-CS_n

GND1

G
N

D
2

c-SDO

T
S

T

RST_N

d-CSn

d-SDI

d
-S

C
K

d
-S

D
O

V
D

D
3
3
-2

V
D

D
1
8
-2

VDD18-1

VDD33-1

C11

0.1uF

C17

0.1uF
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1

1

D D

C C

B B

A A

Green Red
Switch Configurations

ATtiny861

1

"ON""OFF"

0

1 = Left Justified

*0 = I2S digital format

Switch 2, I2S or Left Justify

* = Shipped Default

ATtiny861 uC

* 0 = Analog OUT

Switch 4

1 = S/PDIF OUT

When the DevBoard

grounds the enable

pins the output is

Tristated

Note:  Headset

Volume Controlled

through DAC2

QF1Da512-DK

* 0 = Analog IN

Switch 3

1 = S/PDIF IN

*0 = 48 kHz

1 = 96 kHz

Switch 1

QF1Da512-DK 2.6

Microcontroller
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ATTiny861_RESET2

DIP1
DIP2

DIP4
DIP3

CS_AK46833ATTiny861_SCLK3

DIP1
DIP2
DIP3
DIP4

CS_QF1

CS_QF2
DevBoard_Sense2

ATTiny861_SCLK3
ATTiny861_MOSI3

CS_QF1
CS_QF2

SCLK_Config 2,4

CS_U2 2,4

SDI_Config 2,4
CS_U1 2,4

ATTiny861_MOSI3

RESET
DIP5

DIP5

ATTiny861_MISO2

ATTiny861_MOSI_CON2

ATTiny861_SCLK_CON2

3V3

3V3 3V3

3V3
3V3

3V3

3V3

SW2

SW DIP-5

C47

0.1uF

SW1

A/B Select

1 3
2 4

5

8765

4321

RP1
10K

R76
10K

R48

100

U6

SN74LV126ADBR

1

2 3

4

5 6

7

89

10

1112

13

14
1OE

1A 1Y

2OE

2A 2Y

GND

3Y3A

3OE

4Y4A

4OE

VCC

R75
10K

C56

0.1uF

R52

680, 0.5%

R49

4.7K

U4

AT Tiny861

10

6
5

1
2
3
4

7
8
9

11
12
13
14

15
16

17
18
19
20

RESET

GND
VCC

MOSI
MISO
SCK
PB3

PB4
PB5
PB6

PA7
PA6
PA5
PA4

AVCC
AGND

PA3
PA2

PCINT1
PCINT0

C48

0.1uF

R51

680, 0.5%

D33

LTST-C155KGJRKT

1 2

3 4

R50

100
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Input VU Meter /
Clip Indicator

0.13V

0.6V

1.16V

2.6V

Audio In Left

Audio In Left

15mcd @ 5mA,

VD 1.9V

QF1Da512-DK

0.6V

Audio In Right

0.13V

1.16V

2.6V

QF1Da512-DK 2.4

Input VU Meter / Clip Indicator

B
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0.1Vrms7

AIN_L-Meter2,3

1Vrms7

0.5Vrms7

2Vrms7

0.5Vrms7

1Vrms7

2Vrms7

0.1Vrms7

AIN_R-Meter2,3

5V0

5V0

5V0

5V0
5V0

5V05V0

5V0

5V05V0

5V0 5V0

5V0

5V05V0

5V0

5V0

5V0

5V0

5V0

5V0 5V0

5V0

5V0

5V0

5V0

5V05V0

5V05V0

5V0

5V0

5V0 5V0

5V0
5V0

5V0
5V0

R45

240, 1%

R67

1.5K, 0.5%

R66

100K, 1%

-

+

U11D

LM339

11

10
13

3
1
2

D4

YELLOW LED

D41

1N914

C45

0.1uF D10

RED LED (Clip)

D42

1N914

R32

240, 1%

R68

100K, 1%

D5

GREEN LED

-

+

U17B

LM324A/SO

5

6
7

4
1
1

C46

0.1uF

U14E

74ACT14/SO

11 10

1
4

7

-

+

U11B

LM339

5

4
2

3
1
2

C64

0.1uF

R78

100K, 1%

D40

1N914

R69

1.5K, 0.5%

C63

0.1uF

R36

240, 1%

R81

100K, 1%

D6

GREEN LED

-

+

U10C

LM339

9

8
14

3
1
2

NC
D36

BAT54

2
1 3

D7

GREEN LED

R46

240, 1%

D8

GREEN LED

-

+

U17A

LM324A/SO

3

2
1

4
1
1

R82

1 Meg

U14B

74ACT14/SO

3 4

1
4

7

U19B

74ACT14/SO

3 4

1
4

7

R85

1.5 Meg

-

+

U10A

LM339

7

6
1

3
1
2

C1

0.1uF

D12

YELLOW LED

D2

RED LED (Clip)

R29

100K, 1%

C65

0.1uF

D11

YELLOW LED

U19F

74ACT14/SO

13 12

1
4

7

U14C

74ACT14/SO

5 6
1
4

7

U19E

74ACT14/SO

11 10

1
4

7

R84

1.5 Meg

-

+

U11C

LM339

9

8
14

3
1
2

R31

240, 1%

R41

240, 1%

C62

0.1uF

D3

YELLOW LED

NC
D35

BAT54

2
1 3

R28

100K, 1%

R42

240, 1%

R79

100K, 1%

-

+

U10D

LM339

11

10
13

3
1
2

U19C

74ACT14/SO

5 6

1
4

7

U14F

74ACT14/SO

13 12

1
4

7

R80

100K, 1%

-

+

U11A

LM339

7

6
1

3
1
2

R37

240, 1%

C66

0.1uF

D39

1N914

D13GREEN LED

D9

RED LED (Clip)

D14

GREEN LED

D1

RED LED (Clip)

D16

GREEN LED

-

+

U10B

LM339

5

4
2

3
1
2

D15GREEN LED

R83

1 Meg
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Output VU Meter /
Clip Indicator

1Vrms = 0dB = 1.414Vp half rectified

500mVrms = -6dB = 707mVp half rectified

100mVrms = -20dB = 141mVp half rectified

2Vrms = +6dB = 2.82V half rectified

1.16V

2.6V

0.6V

0.13V

1.16V

0.13V

0.6V

2.6V

Audio In Left

Audio Out Right

Audio Out Left

QF1Da512-DK

Audio In Left

9mA

NC

Vref 4.1V

QF1Da512-DK 2.6

Output VU Meter / Clip Indicator
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0.1Vrms7

1Vrms7

0.5Vrms7

2Vrms7

0.1Vrms
7

0.5Vrms
7

1Vrms7

2Vrms7

Analog_Out_Right2

Analog_Out_Left2

1Vrms 6

0.1Vrms 6

2Vrms 6

0.5Vrms 6

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0

5V0
-

+

U12D

LM339

11

10
13

3
1
2

C49

0.1uF

R63

240, 1%

R43

3.9K, 0.5%

R40
680, 0.5%

-

+

U17D

LM324A/SO

12

13
14

4
1
1

R58

240, 1%

D29

GREEN LED

R57

100K, 1%

D23

GREEN LED

D31

GREEN LED

D21

GREEN LED

R62

240, 1%

-

+

U17C

LM324A/SO

10

9
8

4
1
1

R72

100K, 1%

-

+
U12B

LM339

5

4
2

3
1
2

-

+

U13C

LM339

9

8
14

3
1
2

R34

2.7K, 0.5%

D20

YELLOW LED

D17

RED LED (Clip)

D28

YELLOW LED

D25

RED LED (Clip)

R56

100K, 1%

R65

240, 1%

R59

240, 1%

NC
D38

BAT54

2
1 3

R44
100

R71

1.5K, 0.5%

R30
100

R61

240, 1%

D24

GREEN LED

NC
D37

BAT54

2
1 3

R33

1.5K, 0.5%

D30

GREEN LED

U16

ZR4040/SOT

2

3
1

GND

VR
NC

D22

GREEN LED

R73

1.5K, 0.5%

R60

240, 1%

R35

3.0K, 0.5%

D32

GREEN LED

-

+

U12A

LM339

7

6
1

3
1
2

R39

3.9K, 0.5%
-

+

U13B

LM339

5

4
2

3
1
2

R70

100K, 1%

-

+

U13D

LM339

11

10
13

3
1
2

R64

240, 1%

C55

0.1uF

D19

YELLOW LED

-

+

U13A

LM339

7

6
1

3
1
2

D27

YELLOW LED

D18

RED LED (Clip)

-

+

U12C

LM339

9

8
14

3
1
2

R38

1.3K, 0.5%

C50

0.1uF

D26

RED LED (Clip)
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5

4

4

3

3

2

2

1

1

D D

C C

B B

A A
800mA

3.3V REGULATOR

Power / Oscillator / Reset
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