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1m

NR

6.4V2

6.4V1

3
.2

V

1
.6

V

0
.8

V

0
.4

V

0.2V

0.1V

EN

nc

nc nc nc

TPS7A4700 
(pos.)

VOUT = 1.4V + /Vpin

6V

1

5
6 10

11

15
1620

C1
10m

IN

C2
47m

OUT

FB

C3
1m

NR

EN

nc

nc nc nc

TPS7A3301
(neg.)

R1 = R2 * [ ( VOUT / VREF ) - 1 ]
R2 = R1 / [ ( VOUT / VREF ) - 1 ]
VOUT / ( R1 + R2 )  >= 5 mA

-15V

R1

R2

nc

nc

nc nc nc nc

nc

nc

-1.192...-1.175V...-1.157  TPS7A3301

604K

51.1K

10n

1.24M

105K

PSRR: 72dB
Vnoise: 17.5 mVrms

PSRR: 72dB
Vnoise: 21.15 mVrms

PSRR: 78dB
Vnoise: 4.67 mVrms

PSRR: 72dB
Vnoise: 16 mVrms

PSU



1

5
6 10

11

15
1620

C1
47m

IN

C2
47m

OUT

SENSE

C3
1m

NR

6.4V2

6.4V1

3
.2

V

1
.6

V

0
.8

V

0
.4

V

0.2V

0.1V

EN

nc

nc nc nc

TPS7A4700 
(pos.)

VOUT =  + /Vpin1.4V

15V

1

5
6 10

11

15
1620

C1
47m

IN

C2
47m

OUT

SENSE

C3
1m

NR

6.4V2

6.4V1

3
.2

V

1
.6

V

0
.8

V

0
.4

V

0.2V

0.1V

EN

nc

nc nc nc

TPS7A4700 
(pos.)

VOUT = + /Vpin1.4V 

6VPSRR: 
Vnoise: 

78dB
4.67 mVrms

AC

separate coils!

DC

47m47m820m820m

1m 1m

2A

DC DC

6x TPS7A4700 
(pos.)

4x Bridge Rectifier

1A 1A

PSU

1

5
6 10

11

15
1620

C1
47m

IN

C2
47m

OUT

SENSE

C3
1m

NR

6.4V2

6.4V1

3
.2

V

1
.6

V

0
.8

V

0
.4

V

0.2V

0.1V

EN

nc

nc nc nc

TPS7A4700 
(pos.)

VOUT = + /Vpin1.4V 

3.3VPSRR: 
Vnoise: 

78dB
4.67 mVrms

1m

DC

1A

on -15V - the GND is used, +15V is grounded!



1.174...1.21V...1.246  TPS7A4501KTT package

1

5
SENSE/ADJ

OUT

GND

IN

/SHDN

TPS7A4501 
(pos.)

TPS7A4501 
(pos.)

C1
10m

IN

C1
10m

OUT

R1

R2

VOUT = 1.21 * ( R1 / R2 + 1 ) + (IADJ * R1)

3mA

1.21...20V

(-20V) ... 20V

Vout

Vref
1.21V

I >= 1mA

Vref
2.495V

TL431B

R3 R1

R2

1K

10mA

I  4mA

1

5
SENSE/ADJ

OUT

GND

IN

/SHDN

TPS7A4501 
(pos.)

AC

AC

+

+

-

GND

separate coils!

Vout = ( 1 + R1/R2) * Vref   | Vref = V2.495

R1 = ( Vout / - 1 ) * R2Vref 

GND

wrong,
not working

+

PSU



1.174...1.21V...1.246 VrefKTT package

1

5
SENSE/ADJ

OUT

GND

IN

/SHDN

TPS7A4501 
(pos.)

TPS7A4501 
(pos.)

C1
10m

IN

C1
10m

OUT

R1

1.5A

VOUT = 1.21 * ( R1 / R2 + 1 ) + (IADJ * R1)
3mA

1.21...20V

(-20V) ... 20V

AC

AC

separate coils!

GND

+

+

GND

GND

+

AB

A : 2x POS.

+

GND

-

GND

B : POS. + NEG.Schottky Bridge

Pre-PSU



PCM1794A 15P

15N

+3.3V

+6V

+15V

-15V

I2S

OUTR

+7V

+16V

1A

+DVDD

+AVDD

AGND

AGND

DGND

DGND

AGND

R+

R-

AGND

AGND

15P

15N

OUTL

AGND

L+

L-

AGND

TPS7A4700

+15V

-15V

6x TPS7A4700

+16V

AGND

OUTR

OUTL

4x LME49990 TPA6120A

RPi-DAC

24bit, 192KHz

0.0004% THD+N
120dB Channel Sep.
?? PSRR
?? Noise

127dB SNR

127dB CMRR
0.00001% THD+N
-144dB PSRR
1.3nV/sqrt(Hz)

-79dB PSRR

120dB SNR
0.0006% THD+N

5mVrms Noise

+16V
TPS7A4700

TPS7A4700

TPS7A4700

TPS7A4700

TPS7A4700
1A

1A

1A

1A

1A

FMT

-82dB PSRR (100Hz)
4.17mVrms Noise

Headphone:
Sennheiser HD800

300Ohm
0.02% THD

+6V

I/V Converter

+

+

-16V

+16V

-16V

+6V

+3.3V



PCM1794A - Mono
15P

15N

+3.3V

+6V

+15V

-15V

I2S

OUT1

+7V

+16V

1A

+DVDD

+AVDD

AGND

AGND

DGND

DGND

AGND

R+

R-

AGND

AGND

AGND

15P

15N

OUT2

AGND

L+

L-

AGND

TPS7A4700 +15V

-15V

6x TPS7A4700

+16V

AGND

AGND

6x LME49990

RPi-DAC
Dual-Mono
(2x)

24bit, 192KHz

0.0004% THD+N
120dB Channel Sep.
?? PSRR
?? Noise

132dB SNR

127dB CMRR
0.00001% THD+N
-144dB PSRR
1.3nV/sqrt(Hz)

-79dB PSRR

120dB SNR
0.0006% THD+N

5mVrms Noise

+16V

+16V

TPS7A4700

TPS7A4700

TPS7A4700

TPS7A4700

TPS7A4700
1A

1A

1A

1A

1A

FMT

-82dB PSRR (100Hz)
4.17mVrms Noise

Headphone:
Sennheiser HD800

300Ohm
0.02% THD

+6V

I/V Converter OUTL

TPA6120A

Dual Mono









AC
AC

AC
AC

AC

TPA6120A2TPA6120A2

P
C

M
1
7
9
4
A

LME49990

LME49990

TPS7A4700

I2S

slave

OSC

FPGASTM F4

DDR

OTG

ETH

SD

TFT
Touch

WiFi

USB

NET

Mem Card

UART
SER

T-DACXynergyXS



AC
AC

AC
AC

AC

TPA6120A2TPA6120A2

P
C

M
1
7
9
4
A

LME49990

LME49990

TPS7A4700

I2S

slave

OSC

BCM2835

DDR

ETH

USB

NET

T-DAC

SD

Mem Card

P5

Raspberry Pi
HDMI



AC
AC

AC
AC

AC

TPA6120A2TPA6120A2

P
C

M
1
7
9
4
A LME49990

LME49990

TPS7A4700
slave

OSC

BCM2835 DDR

ETHUSB
OTG

NET

RPi-DAC

SD
Mem
Card

P5
Raspberry Pi

HDMI

HP

HPVideo

+5V
Power

2xUSBSD

P1

I2S

+5V/1A
Power

“stack it”

“identical size”



AC
AC

AC
AC

AC

TPA6120A2TPA6120A2

P
C

M
1
7
9
4
A

LME49990

LME49990

TPS7A4700I2S
slave

OSC

XMOS

USB

T-DAC
XR-USB-AUDIO-2.0
XS-1 L1 USB Audio 2.0 Board

JTAG



AC
AC

AC
AC

TPA6120A2TPA6120A2

P
C

M
1
7
9
4
A

LME49990

LME49990

TPS7A4700
I2S

slaveDIR9001

T-DAC

RPi-DAC
DIR9001EVM
TOSLINK or S/PDIF to I2S

I2S

TOSLINK
S/PDIF
electr.

3.3V

3.3V

P1P1

P5
1 7

Raspberry Pi

82

1 : 5V
2 : 3.3V
3 : PCM_CLK, 
4 : PCM_FS, 
5 : PCM_DIN -  
6 : PCM_DOUT : 
7 : GND
8 : GND

BCK
LRCK

SCK
DATA

(J1)

50VA
iMAC

Headphone



AC
AC

AC
AC

TPA6120A2TPA6120A2

P
C

M
1
7
9
4
A

LME49990

LME49990

TPS7A4700I2S

slaveDIR9001

RPi-DAC

TOSLINK, S/PDIF, USB to I2S

I2S

TOSLINK
S/PDIF
electr.

6V6V

100VA

iMAC Headphone

USB-B

PC

TPS7A4700

RPi-DAC-SPDIF

XMOS

select

XMOS USB-SPDIF

“stack it”

3.3V



AC
AC

AC
AC

AC

TPA6120A2TPA6120A2

P
C

M
1
7
9
4
A

LME49990

LME49990

TPS7A4700

I2S

slave

OSC

STMF4
USB

T-DAC

STMF4Discovery
STMF4Disco (LCD)

SD ETH WiFi

LCD Bluetooth



AC
AC

AC
AC

AC

TPA6120A2TPA6120A2

P
C

M
1
7
9
4
A

LME49990

LME49990

TPS7A4700

I2S

slave

OSC

STMF4

T-DAC

STMF4Discovery
STMF4Disco (LCD)

SD ETH WiFi

LCD Bluetooth

Spartan6
FPGA

PROG

USB

USBAudio

Filter
Upsampling
... AudioOut







AC

Schottky Bridge

+ + Power
Pad

separate coils!

820m820m

12mH

42V, 2A

22m1m

4.
7n

22n

1m
47m

47m
47m

47m
47m

34K

+DC out

GND

1

7

VIN
RON
EN
GND
SS
FB
VOUT

LMZ14202H
(2A)

R
e
n
b

R
e
n
t

Ron

Rfbt

Rfbb

SPS
integrated inductor

+DC out       Rent         Renb        Ron         Rfbt           Rfbb
     V                                     
       V                                          
       V                                          

15.91 340K       34K           1.8K          
7 121K       34K           4.42K        
5 100K       34K           6.49K        

2x
1x
1x (RPi USB power)

Venable fOSC VOUT

<18n

>100m

47m

could be
open

1.18V

0.8V

max 6.5V

< 43.5V

RPi-DAC SPS

Rent / Renb = (Venable / 1.18V) -1

Rfbt / Rfbb = (VOUT / 0.8V) - 1   | 1K..50K

Css



AC
AC

AC
AC

P
C

M
1
7
9
4
A

balanced

CmodS6 (Spartan6 LX4)

RPi-DAC

I2S

T-DAC-FPGA

+5V
SPDIF

I2S

“stack it”

“identical size”

LDO
LDO

LDO

LDO

balanced

XLR

XLR

RPi
or: Discovery
or: SPDIF

balanced
line driver

rotary
encoder

IN

OUT



P
C

M
1
7
9
4
A

RPi-DAC

Bluetooth

B) I2S
RPi-DAC-SPDIF

RN52

A) I2S

A) SPDIF



RPi-DAC-IF

XLR HP RCA
SPDIF
TOSLINK USB

DIR9001

I2S HP

balanced

AC
Distri
bution

XMOS

AC

MUX
SEL 1of4

Bluetooth
SPDIF

+6V+3.3V

OSC


