RPI-DAC SingleStereo DAC rev. 6

solder all LDOs with 1 wawd 7 a(arrim and Out) first, check voltages before soldering other parts
solder all other parts, excluding the active components such as OpAmp, PCM1794A ad TPA6120A
measure again all voltages: 2x +15C, 2x -15V, 1x6V, 1x3.3V

if all OK, solder OpAmp, PCM1794A and TPA6120A

power always all rails, esp. the + and -15V, never power just one ralil

Solder Options:

if fed with DC: the BRECT and electrolyte caps are not needed: use OR instead of BRECT

not all 47 wr{ortamyGbmre needed, some can be omitted

Attention:
For I/V converter (4x OpAmp) use OPA827 or LME49990
Use AC or DC in for the +15 and -15V rall

the LEDs (as indicators for the power rails) plus R can be optional without any common center tap (with separated coils),

no common connection between both!
the jumper headers and jumpers can be fix soldered as OR

the OSC (XTAL) is not used or needed, just if external FPGA or other components
some Cb (1206) as 47 w2¥%Vxan be also changed to 68 wi@vydepends on which rail used)

all Cb (0603) without value mentioned can be 0.1 rowiw{(AT™ one 1 rusethon LDOS)

Improvements:
Use metal film resistors if located in signal path (825R, 1K, 1.5K, 10R)
Use NPO/CGO caps (5.6n) if in signal path

Use OPA827 instead of LME49990 for I/V converter (JFET, but higher noise and THD)
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OpAmp: OPA827 or LME49990
LDO: TPS7A4700
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RPi-DAC BOM rev.6 blue: optional
Component Value lpcs |package  |Digikey part omments |Price [Sum [0B03i=1808m
PCM1794A 1ISMD |296-21537-1-ND AC 12.87] 12.87{1206i=3216m
TPAG120A2 1|SMD |296-16920-5-ND IAMP 6.05 6.05
LME49550 45MD LME4S920MA-5/NOPB-ND |OpAmp 280, 11.60
or:OPAB2T 4|5MD 296-23816-5-ND OpAmp 10.13] 40.52JFET for IV
TPSTA4700 6laFP 296-34768-1-ND LDO 5.70] 34.20
Bridge Rectifier |80V, 2A 4SMD £41-1434-1-ND IBRECT 0.84 3.36pwith AC in, instead DC
Headphone Jack |Stereo 11sMD CP1-3515SJPICT-ND [3.5mm 1.45] 1.45
Header 1x2 Githrough hole |A30786-ND 0.85] 5.10}3 of & cptional for DC rails
Header 1x3 1jthrough hole |841126-3-ND 0.81 0.81|joptional GND
Header, female |2xd 1'thmugh heole |ST107-MND, A108756-ND _ 0.84 0.84[RPFi 125
Jumper Header [2x3 2jthrough hole |A26569-MD lor OR 2.24 4 48loptional, or OR
Jumper Haader [2x2 1jthrough hole |A106735-ND lor OR 1.01 1.01}optional, or OR.
Resistor 33R 4|0803 P33ABCT-ND 1.00% 0.10, 040
10K 5 P10KDBCT-ND 0.10% 0.63]  3.15[optional with Jumper
10K 3 8985-1278-1-ND 10.10% 0.54 1.62/on DAC, 1x 10K or 8.25K
or: 8. 25K 1|0803 985-1277-1-ND 10, 10% 0.54 0.54jon DAC, metal film
1K 4 B85-1373-1-ND 0.10% 0.79]  3.16/AMP, metal film
1.5K 4|0603 885-1427-1-ND 10.10% 0.54] 2.16/AMP, metal film
30R 2jo603 885-1428-1-ND 10.10% 0.74] 0.22]AMP, metal film
or: 10R, 2 P10.0ABCT-ND 1.00% 0.11]  0.22]AMP
B25R 4|0803 B85-1372-1-ND 10.01% 0.67| 2.68/0pAmp, metal film
OR 10 P541-0.0AGCT-ND lot of 10x 0.08] 0.90linstead jumper
1.3K 4 P1.3KABCT-ND 1.00% 0.11] O44|LEDR 15V
130R 1 FP130ABCT-ND 1.00% 0.1 0.11LED R 3.3V
Capacitor 5.6n 410603 445-2666-1-ND 15.00% 0.32 1.28|0pAmp, CGOINPO
1u 33jos03 445-7468-1-ND 50V 0.13] 4.29/some optional
47 2|1206 445-8047-1-ND 25V 1.05, 2.10lon DAC
47 48]1208 445-8047-1-ND 125V 1.05| 50.40jsome optional
or: 221 48]112086 1276-3047-1-ND [25Y 0.50| 24.00|0r:33y, instead 47
820u 9ISMD 12x12° |[PCESO11CT-ND 25V 1.42{ 12.78with AC in and BRECT
LED ye/gr 5 VLMG1300-GS0BCT-ND 0.73] 3.85/cpticnal
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PCM1794A

4x LME49990 15p TPA6120A
G =
12S | . R
— = R AGND 5 :
H : QUTR
R OUTR! ——
FMT — : :
+AVDD 15N 5
== +6V = :
1 L I/V Converter AGND :
AGND =P, :
= :
L AGND :
24bit, 192KHz :
127dB SNR : :
0.0004% THD+N L- H OUTLE O:UTL
120dB Channel Sep. '
2 ,F\’IS.RR 127dB CMRR =1 || i
c7 Noise 0.00001% THD+N 15N
-144dB PSRR ® ==
1.3nV/sqrt(Hz) AGND 120dB SNR
0.0006% THD+N
-79dB PSRR
R P | _ DAC -82dB PSRR (100Hz) 5 svrmmaNoise
4.17 svmamaNoise
+16V +15V
o—o,| 1A
TPS7A4700
AGND — -
6x TPS7A4700
+1ev TP87A47001A i
+6V -15V Headphone:
TPS7A47001A -16V Sennheiser HD800
0.02% THD
; — +15V 3000hm
+16V A
o—
TPS7A4700
AGND F—
+6V
A TPS7A4700 o 16V A
TPS7A4700 .
AGND H— ' 16V o—1 15V




CGO/NPO
metal film- .. > ' f=34.5KHz
3.3V L
825R
10K| 10K 1P
J1l 10K 1 o8 IOUTL- |2
o . MONO PCM1794A  VCC2L O 6V keep Vrms ~ 8V (<9V)
o o 2 AGND3L 127 J100n [ 47 by UL
DGND 3 CHSL 26 AGND = =" AGND AGND 4 Vpp = 825R * -7.8MA
12S © © DEM IOUTL- 5 lpp = 7.8mA I+ 100n  Vrms = Vpp / sqrt(2)
LRCK 6———— 4 LRCK IOUTL+ b
DATA ® —— > DATA AGND2 FA——JacnD 15N
6 23
BCK @ — 0 6V
SCK @ —= ~ zgi V(;/C?I\SI:Ll = | oLt |
— 33R 5 " 147 - I Il'5.6n
33V o DGNDF—— DGND VCOMR Hr: AGND
47 400N 9 20 8.2K 47w — |—o
—_— VDD IREF —L—H
e | = mute AGND1 He—10K 4"
DGND 10K 11 18
BeND I-E_O o > FMTO IOUTR- - IOUTL+ | 2
—O  OT¢ FMT1 IOUTR+
32 L2 zERO AGND3R F—— acND > OUTL+
L —— RsT VCC2R =2 > o 6v AGND 3
10K| 10K 10K _Jzoon |
= = .. 4x LME49990
3.3V AGND 15N or: 4x OPA827
15N 15N
LT — r1r°
== == -
OUTR keep \Vpp ~ 17V | ) 19 | OUTL
> LOUT ROUT — 1 15%
10..30R 3 POWERPAD 18 10..30R
o RVCC+ +——o—0O
| | OUTR+__ keep Vpp < 3|5...4V 4 LvCC+ RIN+ 17 ; O#IL+ I T AGND
L~ "I outr 5 LIN+ 16 “IK OUTL- = "=
47 0N LIN- RIN- [ 1% 100n 47r
6 15 1K
— n.c. n.c. —
7 14
— N.C. nc. m— 1.5K “
8 13
—9 n.c. n.c. ? " 5 6n
— n.c. n.c. F——
10| ¢ ne. L —{  1—o
gain: 2.5V/V
keep gain: 2..3V/V IOUTL+ 2
> OUTR+
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PSU (low noise LDOs)

VOUT = 1.4V + /Vpin

3x separate coils!
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VOUT = 1.4V + /Vpin
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