
1

1

2

2

3

3

4

4

D D

C C

B B

A A

V+

GND

3V3

GND

C2
0.1uF

In1

Gnd2

Out 3

Tab 4

U1

LM2937IMP-3.3/NOPB

C3
10uF

In1

G
N

D
3

Out 2

FB 4EN5

TA
B

6

U2 TPS73801DCQR

GND

C7
10uF

R2
4.02K

R1
11K

C5
1uF

C4

1000uF

C1
1uF

C6

0.01uF

Vref

1
2

J1

V+

GND

Power input and reverse voltage protection

V+

Q1
IRFR8314TRPBF

Adjustable op amp reference voltage regulator (4.5V nominal)

7-18V 3V3 regulator

PIC101 

PIC102 
COC1 

PIC201 

PIC202 
COC2 

PIC301 

PIC302 
COC3 

PIC401 

PIC402 

COC4 PIC501 

PIC502 
COC5 

PIC601 

PIC602 COC6 PIC701 

PIC702 
COC7 

PIJ101 

PIJ102 

COJ1 
PIQ101 

PIQ103 PIQ104 

COQ1 

PIR101 

PIR102 
COR1 

PIR201 

PIR202 
COR2 

PIU101 

PIU102 

PIU103 

PIU104 

COU1 

PIU201 PIU202 

PIU203 

PIU204 PIU205 

PIU206 

COU2 

PIC301 PIU103 

PIC102 PIC201 PIC302 

PIC402 PIC502 PIC601 PIC702 

PIJ102 

PIQ104 

PIR201 

PIU102 PIU104 

PIU203 PIU206 

PIR101 
PIR202 PIU204 

PIC101 PIC202 

PIC401 PIC501 PIC602 

PIJ101 

PIQ101 
PIQ103 

PIU101 

PIU201 

PIU205 

PIC701 

PIR102 PIU202 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

PIO_65

PIO_76

Cap_Sense_17

Cap_Sense_48

Cap_Sense_39

Cap_Sense_210

AIO_112

PIO_023

PIO_124

PIO_525 PIO_426

LED_037

LED_138

LED_239

RST#44

PIO_250

PIO_351

U3A

BC127

BC127_LN
BC127_LP
BC127_RN
BC127_RP

GND1

GND2

GND3

GND4

GND11

GND22

GND27

VRGEN28

CHG_EXT29

VCHG30

VBAT_SENSE31

VBAT32

VDD_PADS33

3V3_USB34

U3B

BC127

SPKR_LN13

SPKR_LP14

SPKR_RN15

SPKR_RP16

MIC_BIAS_A17

MIC_RN18

MIC_RP19

MIC_LN20

MIC_LP21

U3C

BC127

USB_N35

USB_P36

UART_CTS40

UART_TX41

UART_RX42

UART_RTS43

SPI_PCM#45

PCM_SYNC46

PCM_CLK47

PCM_OUT48

PCM_IN49

U3D

BC127

GND

Vol_Up
Vol_Down
Play/Pause

Forward
Back

BC127_nRST

GND

3V3

R5
10k

3V3

RED_LED

GND

BC127_CTS

BC127_RX
BC127_TX

BC127_RTS

C8
0.1uF

R3
20K

C9
1uF

GND

Link

1
2
3
4
5
6

J2

3V3

GND

BC127_CTS

BC127_RX
BC127_TX
BC127_RTS

BC127 UART

1
2
3
4
5
6

J3

3V3

D1

R4
470R

RED_LED

Link
Play/Pause
Back
Forward
Vol_Down
Vol_Up

PIC801 

PIC802 
COC8 

PIC901 

PIC902 
COC9 

PID101 
PID102 

COD1 

PIJ201 

PIJ202 

PIJ203 

PIJ204 

PIJ205 

PIJ206 

COJ2 

PIJ301 

PIJ302 

PIJ303 

PIJ304 

PIJ305 

PIJ306 

COJ3 

PIR301 

PIR302 
COR3 

PIR401 

PIR402 
COR4 

PIR501 

PIR502 
COR5 

PIU305 

PIU306 

PIU307 

PIU308 

PIU309 

PIU3010 

PIU3012 

PIU3023 

PIU3024 

PIU3025 

PIU3026 

PIU3037 

PIU3038 

PIU3039 

PIU3044 

PIU3050 

PIU3051 

COU3A 

PIU301 

PIU302 

PIU303 

PIU304 

PIU3011 

PIU3022 

PIU3027 

PIU3028 

PIU3029 

PIU3030 

PIU3031 

PIU3032 

PIU3033 

PIU3034 

COU3B 

PIU3013 

PIU3014 

PIU3015 

PIU3016 

PIU3017 

PIU3018 

PIU3019 

PIU3020 

PIU3021 

COU3C 

PIU3035 

PIU3036 

PIU3040 

PIU3041 

PIU3042 

PIU3043 

PIU3045 

PIU3046 

PIU3047 

PIU3048 

PIU3049 

COU3D 

PIC802 

PIJ203 

PIR302 

PIR402 

PIR502 

PIU3030 

PIU3031 

PIU3032 

PIU3033 

PIJ304 

PIU3026 
NLBack 

PIJ202 

PIU3040 
NLBC1270CTS 

PIU3013 
NLBC1270LN 

PIU3014 
NLBC1270LP 

PIR501 
PIU3044 

NLBC1270nRST 

PIU3015 
NLBC1270RN 

PIU3016 
NLBC1270RP 

PIJ206 

PIU3043 
NLBC1270RTS 

PIJ204 PIU3042 
NLBC1270RX 

PIJ205 PIU3041 
NLBC1270TX 

PIJ303 

PIU3025 
NLForward 

PIC801 

PIC901 

PIJ201 

PIU301 

PIU302 

PIU303 

PIU304 

PIU307 

PIU308 

PIU309 

PIU3010 

PIU3011 

PIU3017 

PIU3018 

PIU3019 

PIU3020 

PIU3021 

PIU3022 

PIU3027 

PIJ306 

PIU3051 
NLLink 

PIC902 
PIR301 

PIU3028 

PID102 
PIR401 

PIU305 

PIU306 

PIU3012 

PIU3029 

PIU3034 

PIU3035 

PIU3036 

PIU3038 

PIU3039 

PIU3045 

PIU3046 

PIU3047 

PIU3048 

PIU3049 

PIJ305 

PIU3050 
NLPlay0Pause 

PID101 

PIU3037 
NLRED0LED 

PIJ302 

PIU3024 
NLVol0Down 

PIJ301 

PIU3023 
NLVol0Up 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

R7

1k

R6

1k
BC127_LP

BC127_RP

R9

1k

R8

1k
BC127_LN

BC127_RN

C10
10nF

GND

C13

1uF

R15

1k

R16

1k

R19

10k

R20

10k

BC127_OUT

JACK_OUT

S1

SPDT Switch

AUX

J4

Crossover_In

R14

100R

C12
1uF

MAYBE: switch to OPA164x

C11
0.1uF

R11

10k

R12
10k

R10

10k

R13

10k

Vref

R21

100R

C14
0.1uF

GND

R22
100K

GND

Bluetooth input section and stereo summing

3.5mm AUX input buffer

MAYBE: AC couple feedback resistors

R18

1k

R17
100K

14
13

12

U4D

OPA4134UA

8
9

10
U4C

OPA4134UA

MAYBE: ESD diodes?

BC127_nRST

V+

GND

PIC1001 

PIC1002 
COC10 

PIC1101 

PIC1102 
COC11 

PIC1201 

PIC1202 
COC12 

PIC1301 PIC1302 

COC13 

PIC1401 

PIC1402 
COC14 

PIJ401 

PIJ402 

PIJ403 

PIJ404 

COJ4 

PIR601 PIR602 
COR6 

PIR701 PIR702 
COR7 

PIR801 PIR802 
COR8 

PIR901 PIR902 
COR9 

PIR1001 PIR1002 
COR10 

PIR1101 PIR1102 
COR11 

PIR1201 

PIR1202 
COR12 

PIR1301 PIR1302 
COR13 

PIR1401 PIR1402 
COR14 

PIR1501 PIR1502 
COR15 

PIR1601 PIR1602 
COR16 

PIR1701 

PIR1702 
COR17 

PIR1801 PIR1802 
COR18 

PIR1901 PIR1902 
COR19 

PIR2001 PIR2002 
COR20 

PIR2101 PIR2102 
COR21 

PIR2201 

PIR2202 
COR22 

PIS102 

PIS103 

PIS104 

COS1 

PIU408 

PIU409 

PIU4010 

COU4C 

PIU4012 

PIU4013 

PIU4014 

COU4D 

PIR801 
NLBC1270LN 

PIR601 
NLBC1270LP 

PIJ401 

NLBC1270nRST 

PIR1402 

PIS102 

NLBC1270OUT 

PIR901 
NLBC1270RN 

PIR701 
NLBC1270RP 

PIC1402 PIR2202 

PIS104 
NLCrossover0In 

PIC1001 PIC1101 PIC1202 
PIC1401 

PIJ404 

PIR1201 

PIR2201 

PIU4011 

PIR2102 

PIS103 

NLJACK0OUT 
PIC1301 

PIR1502 

PIR1602 PIC1302 

PIR1702 
PIR1801 

PIJ402 

PIR1501 

PIJ403 PIR1601 

PIR602 

PIR702 PIR1001 

PIR802 

PIR902 

PIR1101 

PIR1002 PIR1301 

PIU4013 

PIR1102 

PIR1202 
PIU4012 

PIR1302 

PIR1401 PIU4014 

PIR1802 PIU4010 

PIR1902 PIR2001 

PIU409 

PIR2002 

PIR2101 PIU408 

PIC1002 PIC1102 PIC1201 

PIR1701 

PIR1901 



1

1

2

2

3

3

4

4

D D

C C

B B

A A

MODSEL1

SDZ2

FAULTZ3

RINP4

RINN5

PLIMIT6

GVDD7

GAIN/SLV8

GND9

LINP10

LINN11

MUTE12

AM213

AM114

AM015

SYNC16 AVCC 17

PVCC 18

PVCC 19

BSNL 20

OUTNL 21

GND 22

OUTPL 23

BSPL 24

GND 25

BSNR 26

OUTNR 27

GND 28

OUTPR 29

BSPR 30

PVCC 31

PVCC 32
U6

TPA3116D2

GND
GND

GND

GND

GND

V+

R48
100K

GND

R49
100K

Mute

C37
47pF

R52

4.7K

GND

C39
1000pF

C40
1uF

C41
47uF

C42
47uF

V+

C48

0.22uF

C49

0.22uF
C50

0.22uF

C51

0.22uF

C54

330pF

C52

330pF
C53

330pF

C55

330pF

R53

10R

R54

10R

R55

10R

R56

10R

L1

10uH

L2

10uH

L3

10uH

L4

10uH

C56
0.68uF

C57
0.68uF

C58
0.68uF

C59
0.68uF

R57
3.32R

R59
3.32R

R58
3.32R

R60
3.32R

C60
0.01uF

C61
0.01uF

C62
0.01uF

C63
0.01uF

GND

GND

GND

C44
1000pF

C45
1uF

C46
47uF

C47
47uF

V+

OUT_LOW_P

OUT_LOW_N

OUT_HIGH_P

OUT_HIGH_N

C43
1uF

GND

GND

C38

1uF

GND

R51

100KR50

20K

1
2
3
4

J5

OUT_LOW_P
OUT_LOW_N
OUT_HIGH_P
OUT_HIGH_N

Faultz

C33

2.2uF

C34

2.2uF

C35

2.2uF

C36

2.2uF

LC Reconstruction EMI Snubber

Gain setting resistor divider

PWR_HIGH_IN

PWR_LOW_IN
PIC3301 PIC3302 

COC33 

PIC3401 PIC3402 

COC34 

PIC3501 PIC3502 

COC35 

PIC3601 PIC3602 

COC36 

PIC3701 

PIC3702 
COC37 

PIC3801 PIC3802 

COC38 

PIC3901 

PIC3902 
COC39 

PIC4001 

PIC4002 
COC40 

PIC4101 

PIC4102 
COC41 PIC4201 

PIC4202 
COC42 

PIC4301 

PIC4302 
COC43 

PIC4401 

PIC4402 
COC44 

PIC4501 

PIC4502 
COC45 

PIC4601 
PIC4602 

COC46 PIC4701 
PIC4702 

COC47 

PIC4801 PIC4802 

COC48 

PIC4901 PIC4902 

COC49 

PIC5001 PIC5002 

COC50 

PIC5101 PIC5102 

COC51 

PIC5201 PIC5202 

COC52 

PIC5301 PIC5302 

COC53 

PIC5401 PIC5402 

COC54 

PIC5501 PIC5502 

COC55 

PIC5601 

PIC5602 
COC56 

PIC5701 

PIC5702 
COC57 

PIC5801 

PIC5802 
COC58 

PIC5901 

PIC5902 
COC59 

PIC6001 

PIC6002 
COC60 

PIC6101 

PIC6102 
COC61 

PIC6201 

PIC6202 
COC62 

PIC6301 

PIC6302 
COC63 

PIJ501 

PIJ502 

PIJ503 

PIJ504 

COJ5 

PIL101 PIL102 

COL1 

PIL201 PIL202 

COL2 

PIL301 PIL302 

COL3 

PIL401 PIL402 

COL4 

PIR4801 

PIR4802 
COR48 

PIR4901 

PIR4902 
COR49 

PIR5001 PIR5002 
COR50 

PIR5101 PIR5102 
COR51 

PIR5201 PIR5202 
COR52 

PIR5301 PIR5302 
COR53 

PIR5401 PIR5402 
COR54 

PIR5501 PIR5502 
COR55 

PIR5601 PIR5602 
COR56 

PIR5701 

PIR5702 
COR57 

PIR5801 

PIR5802 
COR58 

PIR5901 

PIR5902 
COR59 

PIR6001 

PIR6002 
COR60 

PIU601 

PIU602 

PIU603 

PIU604 

PIU605 

PIU606 

PIU607 

PIU608 

PIU609 

PIU6010 

PIU6011 

PIU6012 

PIU6013 

PIU6014 

PIU6015 

PIU6016 PIU6017 

PIU6018 

PIU6019 

PIU6020 

PIU6021 

PIU6022 

PIU6023 

PIU6024 

PIU6025 

PIU6026 

PIU6027 

PIU6028 

PIU6029 

PIU6030 

PIU6031 

PIU6032 

COU6 

PIC4302 
PIR4801 

PIU602 

PIU603 

NLFaultz 

PIC3401 

PIC3601 

PIC3701 

PIC3802 

PIC3901 PIC4001 PIC4102 PIC4202 

PIC4301 

PIC4401 PIC4501 PIC4602 PIC4702 

PIC5601 

PIC5702 

PIC5801 

PIC5902 

PIC6001 
PIC6102 

PIC6201 
PIC6302 

PIR4901 

PIR5001 

PIR5302 

PIR5402 

PIR5502 

PIR5602 

PIU601 

PIU609 

PIU6013 

PIU6014 

PIU6015 

PIU6022 

PIU6025 

PIU6028 

PIU6033 

PIR4902 
PIU6012 

NLMute 

PIC3302 

PIU604 

PIC3402 PIU605 

PIC3502 PIU6010 

PIC3602 

PIU6011 

PIC3702 
PIR5201 

PIC3801 

PIR5102 

PIU606 

PIU607 

PIC4801 PIU6030 PIC4802 

PIC5401 PIL101 

PIU6029 

PIC4901 PIU6026 PIC4902 PIC5201 

PIL201 PIU6027 

PIC5001 PIU6024 PIC5002 PIC5301 

PIL301 PIU6023 

PIC5101 PIU6020 PIC5102 

PIC5501 PIL401 

PIU6021 

PIC5202 PIR5401 

PIC5302 PIR5501 

PIC5402 PIR5301 

PIC5502 PIR5601 

PIC6002 
PIR5701 

PIC6101 
PIR5802 

PIC6202 
PIR5901 

PIC6301 
PIR6002 

PIR5002 

PIR5101 

PIU608 

PIR5202 PIU6016 PIC5901 

PIJ501 

PIL402 PIR6001 

NLOUT0HIGH0N 

PIC5802 

PIJ502 

PIL302 PIR5902 

NLOUT0HIGH0P 

PIC5701 

PIJ503 

PIL202 
PIR5801 

NLOUT0LOW0N 

PIC5602 

PIJ504 

PIL102 PIR5702 

NLOUT0LOW0P 

PIC3501 
NLPWR0HIGH0IN 

PIC3301 
NLPWR0LOW0IN 

PIC3902 PIC4002 PIC4101 PIC4201 

PIC4402 PIC4502 PIC4601 PIC4701 

PIR4802 

PIU6017 

PIU6018 

PIU6019 

PIU6031 

PIU6032 



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

1
2

3
U5A

OPA4134UA

14
13

12
U5D

OPA4134UA

7
6

5

U5B

OPA4134UA

8
9

10
U5C

OPA4134UA

R23

10k

R24

10k

R25

10k

R26

10k

R43

10k

R45

10k

R42
20K

R44
20K

C20
2200pF

C18

4700pF

C19

4700pF

C21
2200pF

GND

GND GND

GND

R38

35K

R39

35K

C28

0.068uF

C26

0.068uF

C27
0.1uF

C25
0.39uF

GND

GND

GND

CROSSOVER_IN

3

1

24

VR1
20K

GND

R46

100R

R31

100R

C29

2200pF

C30

2200pF

C31

2200pF

C32

2200pF

R27

100R

R28
100K

GND

R32
100K

GND

R33
100K

Vref

R37

13k

R34

13k

R35

8.06K

R36

8.06K

Vref

R47
100K

GND

R40

100R

R41
100K

GND

C22

0.1uF

C23

0.056uF

R29
56.2K

R30

26.1K

C15
10nF

GND

V+

C17
1uF

C16
0.1uF

MUTE

3

1

24

VR2
20K

GND

7
6

5
U4B

OPA4134UA

1
2

3
U4A

OPA4134UA
FAULTz

C24

1uF

LR4 Low Pass at ~5KHz

Note for LR4:
Fp = 1/(2.83*pi*R*C)
R = 10K
C = 2200pF
Fp = 5112.6Hz

LR4 High Pass at 5Khz

Note:
Potentiometers are connected to 4 pin JST-PH connectors
4th pin is unused by potentiometers, used as auxiliary IO 
pins for power amp

Butterworth High Pass at 55Hz

Reduces extreme low frequencies to prevent speaker damage and op amp saturation in Linkwitz Transform

Linkwitz Transform

1
2
3

JP2

1
2
3

JP1

LT_IN LT_OUT

LT_OUT

LR4_OUT_LOW

LR4_OUT_LOW

PRE_LOW_OUT

PWR_LOW_IN

PRE_LOW_OUT

PWR_HIGH_IN

LT_IN
LR4_OUT_LOW

Vref

Linkwitz Transform bypass jumpers
Put jumper by default on pins 1 and 2

PRE_HIGH_OUT

PIC1501 

PIC1502 
COC15 

PIC1601 

PIC1602 
COC16 

PIC1701 

PIC1702 
COC17 

PIC1801 PIC1802 

COC18 
PIC1901 PIC1902 

COC19 

PIC2001 

PIC2002 
COC20 

PIC2101 

PIC2102 
COC21 

PIC2201 PIC2202 

COC22 

PIC2301 PIC2302 

COC23 

PIC2401 PIC2402 

COC24 

PIC2501 

PIC2502 
COC25 

PIC2601 PIC2602 

COC26 

PIC2701 

PIC2702 
COC27 

PIC2801 PIC2802 

COC28 

PIC2901 PIC2902 

COC29 

PIC3001 PIC3002 

COC30 

PIC3101 PIC3102 

COC31 

PIC3201 PIC3202 

COC32 

PIJP101 

PIJP102 

PIJP103 

COJP1 

PIJP201 

PIJP202 

PIJP203 

COJP2 

PIR2301 PIR2302 
COR23 

PIR2401 PIR2402 
COR24 

PIR2501 PIR2502 
COR25 

PIR2601 PIR2602 
COR26 

PIR2701 PIR2702 
COR27 

PIR2801 

PIR2802 
COR28 

PIR2901 

PIR2902 
COR29 

PIR3001 PIR3002 

COR30 

PIR3101 PIR3102 
COR31 

PIR3201 

PIR3202 
COR32 

PIR3301 

PIR3302 
COR33 

PIR3401 PIR3402 
COR34 

PIR3501 PIR3502 
COR35 

PIR3601 PIR3602 
COR36 

PIR3701 PIR3702 
COR37 

PIR3801 PIR3802 
COR38 

PIR3901 PIR3902 
COR39 

PIR4001 PIR4002 
COR40 

PIR4101 

PIR4102 
COR41 

PIR4201 

PIR4202 
COR42 

PIR4301 PIR4302 
COR43 

PIR4401 

PIR4402 

COR44 

PIR4501 PIR4502 
COR45 

PIR4601 PIR4602 
COR46 

PIR4701 

PIR4702 
COR47 

PIU401 

PIU402 

PIU403 

COU4A 

PIU405 

PIU406 

PIU407 

COU4B 

PIU501 

PIU502 

PIU503 

COU5A 

PIU505 

PIU506 

PIU507 

COU5B 

PIU508 

PIU509 

PIU5010 

COU5C 

PIU5012 

PIU5013 

PIU5014 

COU5D 

PIVR101 

PIVR102 

PIVR103 

PIVR104 

COVR1 

PIVR201 

PIVR202 

PIVR203 

PIVR204 

COVR2 

PIC2901 

PIR2301 

NLCROSSOVER0IN 

PIVR204 
NLFAULTz 

PIC1501 PIC1601 PIC1702 

PIC2001 PIC2101 

PIC2501 

PIC2702 

PIR2801 

PIR2901 PIR3201 PIR4101 

PIR4201 PIR4402 PIR4701 

PIU5011 

PIVR103 

PIVR203 

PIJP101 

PIJP203 

PIR2702 

PIR2802 

NLLR40OUT0LOW 

PIC2201 

PIJP102 
NLLT0IN 

PIJP201 

PIR4002 

PIR4102 

NLLT0OUT 

PIVR104 
NLMUTE 

PIC1801 

PIR2302 PIR2401 

PIC1802 

PIR2501 

PIU501 

PIU502 

PIC1901 

PIR2502 PIR2601 

PIC1902 

PIR2701 

PIU5013 

PIU5014 
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