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备注：单mic如何接？
分不清，故多支路

P_VCC_3V3

P_VCC_3V3

P_VCC_3V3

P_VCC_3V3
P_VCC_3V3

P_VCC_3V3

P_VCC_MB

P_VCC_MB

P_VCC_1V8

P_VCC_1V8

LD_SDI

LD_SDCK
LD_SDO

LD_SPIS

LD_SPICS

LD_RST

LD_INTB

TLV_MBDW

TLV_IIC_SDA

TLV_IIC_SCL

TLV_RST

R45 2K

C92

100nF

C95 100nF

U15

U_TLV320ADC3101_QFN24_P0M5_EPAD

BCLK
1

WCLK
2

DOUT
3

RESET
4

MICBIAS1
5

IN3L(M)
6

IN2L(P)
7

IN1L(P)
8

AVSS
9

AVDD
10

IN1R(M)
11

IN2R(P)
12

IN3R(M)
13

MICBAIS2
14

I2C_ADDR0
15

I2C_ADDR1
16

SCL
17 SDA
18

DMDIN
19

DMCLK
20

IVODD
21

DVDD
22

DVSS
23

MCLK
24

PAD
25

R
R
R

R

R0603

RN6 10K
1
2
3
4 5

6
7
8

C111

10uF

R43 15K

C89

100nF

(STAND BY)

(OUTPUT)

SMD50x32

X1

8M

STB
1

OSC
3

GND
2

VDD
4

TP8

1

TP7

1

FB3

80R/3A

1 2

R
R
R

R

R0603

RN5 10K
1
2
3
4 5

6
7
8

C97 100nF

C100100nF

C1162.2uF

C101100nF

C114

10uF

C1081uF

C93 100nF

FB4

80R/3A

1 2

C90

100nF

U12

U_LD3320_QFN48_P0M5

VDDIO
1

RES1
2

RES2
3

RES3
4

RES4
5RES5
6

VDD
7

GNDD
8

MICP
9

MICN
10

MONO
11

MBS
12

LINL
13

LINR
14

HPOL
15

HPOR
16

GNDA
17

VREF
18

VDDA
19

EQ1
20

EQ2
21

EQ3
22

VDDA
23

GNDA
24

SPON
25

SPOR
26

LOUTL
27

LOUTR
28

RES6
29RES7
30

CLK
31 VDDIO

32

GNDD
33

P7
34

P6
35

P5
36

P4
37

P3
38

P2/SDCK
39

P1/SDO
40

P0/SDI
41

WRB/SPIS
42

CSB/SCS
43

A0
44

RDB
45

MD
46

RSTB
47

INTB
48

EPAD
49

C119

100nF

R
R
R

R

R0603

RN4 10K
1
2
3
4 5

6
7
8

C105

100nF

C124

100nF

C1132.2uF

C96 100nF

C110

100nF

R48 2.2K

C1122.2uF

TP12

1

C106

10uF

C1021uF

C98

220pF

C120

10uF

C117

100nF

C115

100nF

C1092.2uF

R49
1M

TP9

1

C88

10uF

C118

10uF

R47 2.2K

C103100nF

C94 100nF

C107

100nF

TP11

1

C99 100nF

R44

33K

MIC

U_MIC_6m5_dip

U13

1+
2

-

R
R
R

R

R0603

RN7 10K
1
2
3
4 5

6
7
8

C91

10uF

MIC

U_MIC_6m5_dip

U14

1+
2

-

C104

10uF
R46 2K

TP10

1

LD_RST

LD_INTB

LD_SPIS
LD_SDI
LD_SDO
LD_SDCK

MICP

MICN

MICP
MICN

MBS

LD_MICP

LD_MICN

MBS

LD_MICN

LD_CLK

LD_CLK

LD_MD

P4
P5
P6
P7

P3

P4
P5
P6
P7

P3

RDB
A0
LD_SPICS

LD_MD

RDB
A0

LD_SDI

LD_SDCK
LD_SDO

LD_SPIS

LD_SPICS

LD_RST

LD_INTB

TLV_IN2L(P)

TLV_IN3L(M)

TLV_IN2L(P)

TLV_IN3L(M)

TLV_MICP

TLV_MICN

TLV_MICP
TLV_MICN

TLV_IN1L(P)

TLV_IIC_SDA
TLV_IIC_SCL

TLV_IN1L(P)

TLV_IN1R(M)

TLV_IN1R(M)

TLV_RST
TLV_MCLK

TLV_MCLK

TLV_BCLK

TLV_DOUT

TLV_WCLK

TLV_WCLK
TLV_DOUT

TLV_BCLK

TLV_MBDW

TLV_MBDW

TLV_IIC_SDA

TLV_IIC_SCL

LD_SDI
LD_SDO
LD_SDCK

LD_SPICS

LD_RST
LD_INTB

TLV_RST
LD_MICP
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限流电阻：防止电容瞬间充电过流

限流电阻：防止电容瞬间充电过流

备注：为了方便布线A01 A02反，逻辑上IO口也与B反处理 备注：为了方便布线C01 C02反，逻辑上IO口也与D反处理

P_VCC_12VP_VCC_3V3
P_VCC_12VP_VCC_3V3

P_VCC_12V_IR

P_VCC_12V

P_VCC_12V_IR

P_VCC_12V

P_VCC_12V_IR

P_VCC_12V

P_VCC_12V_IR

P_VCC_12V

P_VCC_12V

P_VCC_12V_IR

CPU_C_FB_DOWN
CPU_C_FB_IR
CPU_D_FB_UP

CPU_D_FB_IR
CPU_B_FB_UP CPU_D_FB_DOWN

CPU_A_FB_UP
CPU_A_FB_DOWN
CPU_A_FB_IR

CPU_C_FB_UP

CPU_B_FB_DOWN
CPU_B_FB_IR

CIN1
CIN2
CIN_PWM

AIN1
AIN2
AIN_PWM

BIN1
BIN2
BIN_PWM

DIN1
DIN2
DIN_PWM

CPU_IR_PUT_ST

C77 100nF

C84 100nF

R41

10R(1/3W)

R39

10K

R55 4.7K

+C123

270uf/30V

1
2

C87 100nF

R40 10K

J8

J_XH_1X8_P2M54_V

1
1

2
2

3
3

4
4

5
5

6
6

7
7

8
8

C79 100nF

RN1 4.7K
1 8
2 7
3 6
4 5

C86 100nF

J5

J_XH_1X8_P2M54_V

1
1

2
2

3
3

4
4

5
5

6
6

7
7

8
8

U9

U_TB6612FNG_SSOP24_P0M65

AO1-1
1

AO1-2
2

PGND1
3

PGND1
4

AO2-1
5

AO2-2
6

BO2-1
7

BO2-2
8

PGND2
9

PGND2
10

BO1-1
11

BO1-2
12

VM2
13

VM3
14

PWMB
15 BIN2
16 BIN1
17

GND
18

STBY
19 VCC
20

AIN1
21

AIN2
22

PWMA
23

VM1
24

J7

J_XH_1X8_P2M54_V

1
1

2
2

3
3

4
4

5
5

6
6

7
7

8
8

RN3 4.7K
1 8
2 7
3 6
4 5

R42 4.7K

C85 100nF

C73

22pF

C80 100nF

+C122

270uf/30V

1
2

C76 100nF

C83 100nF

G

S

D

MQ1
MQ_AO3401_SOT_23GSD(NC)

1

3
2

R54 4.7K

J6

J_XH_1X8_P2M54_V

1
1

2
2

3
3

4
4

5
5

6
6

7
7

8
8

U10

ULN2003

IN1
1

IN2
2

IN3
3

IN4
4

IN5
5

IN6
6

IN7
7

GND
8

COM
9OUT7
10OUT6
11OUT5
12OUT4
13OUT3
14OUT2
15OUT1
16

C78

1uFC75 100nF

C72

22pF

C81 100nF

R56 4.7K

U11

ULN2003

IN1
1

IN2
2

IN3
3

IN4
4

IN5
5

IN6
6

IN7
7

GND
8

COM
9OUT7
10OUT6
11OUT5
12OUT4
13OUT3
14OUT2
15OUT1
16

U8

U_TB6612FNG_SSOP24_P0M65

AO1-1
1

AO1-2
2

PGND1
3

PGND1
4

AO2-1
5

AO2-2
6

BO2-1
7

BO2-2
8

PGND2
9

PGND2
10

BO1-1
11

BO1-2
12

VM2
13

VM3
14

PWMB
15 BIN2
16 BIN1
17

GND
18

STBY
19 VCC
20

AIN1
21

AIN2
22

PWMA
23

VM1
24

C74 100nF

AO2
AO1

BO1
BO2

AIN1
AIN2
AIN_PWM

BIN1
BIN2
BIN_PWM

CO2
CO1

DO1
DO2

CIN1
CIN2
CIN_PWM

DIN1
DIN2
DIN_PWM

A_FB_UP
A_FB_DOWN
A_FB_IR
B_FB_UP

B_FB_DOWN
B_FB_IR

CPU_A_FB_UP
CPU_A_FB_DOWN
CPU_A_FB_IR
CPU_B_FB_UP
CPU_B_FB_DOWN
CPU_B_FB_IR

A_FB_DOWN
A_FB_UP

AO1
AO2

A_FB_IR

B_FB_DOWN
B_FB_UP

BO1
BO2

B_FB_IR

C_FB_DOWN
C_FB_UP

CO1
CO2

C_FB_IR

D_FB_DOWN
D_FB_UP

DO1
DO2

D_FB_IR

IR_PUT_ST

AIN1
AIN2
AIN_PWM

BIN1
BIN2
BIN_PWM

CIN1
CIN2
CIN_PWM

DIN1
DIN2
DIN_PWM

CPU_IR_PUT_ST

CPU_A_FB_UP
CPU_A_FB_DOWN
CPU_A_FB_IR
CPU_B_FB_UP
CPU_B_FB_DOWN
CPU_B_FB_IR
CPU_C_FB_UP

CPU_C_FB_DOWN
CPU_C_FB_IR
CPU_D_FB_UP
CPU_D_FB_DOWN
CPU_D_FB_IR

C_FB_DOWN
C_FB_IR
D_FB_UP

D_FB_DOWN

D_FB_IR

C_FB_UP
CPU_C_FB_DOWN
CPU_C_FB_IR
CPU_D_FB_UP
CPU_D_FB_DOWN
CPU_D_FB_IR

CPU_C_FB_UP

CPU_IR_PUT_ST IR_PUT_ST
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12V转5V

备注：反馈电压是0.8V，通过反馈可得输出电压设计为4.8V

5V转3V3

5V转1V8

备注：原R53R50，现FB1和2和3可以考虑使用磁珠，具体型号待测

P_VCC_5V

P_VCC_5V P_VCC_3V3

P_VCC_12V_IN P_VCC_12V

P_VCC_12V

P_VCC_3V3 P_VCC_1V8

P_VCC_3V3 P_AVCC_3V3

R36

20K

U5
TPS54331

BOOT
1

VIN
2

EN
3

SS
4

VSNS
5

COMP
6

GND
7

PH
8

C66

10uF

C58

10nF/50V

+CD2

220uF/100V

1
2

C65

22pF

D4

B340A

2
1

C68

10uF

H3

H_SCREW_C5M2_D3M2

GND
1

C71

1nF/2KV

C56

10uF

C70

22pF

H4

H_SCREW_C5M2_D3M2

GND
1

C62

100nF

TP3 1.2mm_dip

1

C67

100nF

R35

10K

C54

10uF

H1

H_SCREW_C5M2_D3M2

GND
1

C59

1nF

R37

2K

D2

SS14

21

LED3

LED0805

1
2

FB1

80R/3A

1 2

U6

U_FH1117_3V3

OUT
2

IN
3

A
D

J
1

TAB
4

D3

SMAJ301
1

2
2

C55

33pF

C64

100nF

TP2 1.2mm_dip

1

C69

100nF

C63

10uF

+CT1

10uF/35V

1
2

TP6 1.2mm_dip

1

C60

47pF
R38

29.4K

TP1 1.2mm_dip

1

+CD1

220uF/50V

1
2

R33 10K

R34

100K

U7

U_FH1117_1V8

OUT
2

IN
3

A
D

J
1

TAB
4

C53 100nF

L3 L_CD54_6R8

1 2

H2

H_SCREW_C5M2_D3M2

GND
1

FB2

80R/3A

1 2

VCCGND

JP1
JP_DCJACK_DC005PDR

1
2 3

TP4 1.2mm_dip

1

C57

100nF

C61

10uF
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TTS芯片电路

功放电路

PCB Note
接地方式：星型接地

4Ω 8W
喇叭

GVDD 输出7V（端子不连接，默认为10W）
当只连接33K，Plimit设置为2.87V，功率限制为10W
当通过座子端接5W_1和5W_2时，33K和33K并联结
果为16.5K，分压后，Plimit设置为1.88V，功率限制为5W（设置不精确是为了精简预料）

截止频率：23KHz

P_VCC_12V

P_VCC_12V

GVDD

P_VCC_12V

P_VCC_3V3

P_VCC_3V3

GVDD

P_VCC_3V3

P_VCC_12V

P_VCC_3V3

P_VCC_3V3

SYN_RXD
SYN_TXD

C50 1uF

C41

1nF

U3

SYN6288

VSSIO0
1

VDDIO0
2

VSSIO0
3

Ready/Busy
4

RES
5

VDDIO1
6

VSSIO1
7

VSSPP
8

BP0
9

VDDPP
10

BN0
11

VSSPP
12

NC1
13

NC2
14

NC3
15

VSS
16

VSSIO2
17

CVSS
18

RST
19

VDDIO2
20

CVDD
21

REGOUT
22

VSSA
23

XIN
24

XOUT
25

VDDA
26

TXD
27

RXD
28

C48 470nF

R59

10K

Y3

16MHz

1
3

2
4

R21

0

C34

100nF

R24

33(1/8W)

R58

10K

C31

100nF

R20 33

R32 0

B
C

E

Q3

Q_BC817

3
2

1

C38

10uF

R19

47K(NC)

C36

10uF

C28

100nF

R22 100K

C35

1nF

J4

J_XH_1X2_P2M5_H

1
2

+C30

270uf/16V

1
2

R18
100K

C40 470nF

C24

100nF

C42

1uF
C45

1uF

R30

33K(NC)

L1 47uH(NC)

C47

100nF

U4

TPA3110D2

SD
1

FAULT
2

LINP
3

LINN
4

GAIN0
5

GAIN1
6

AVCC
7

AGND
8

GVDD
9

PLIMIT
10

RINN
11

RINP
12

NC
13

PBTL
14

PVCCR
15PVCCR
16

BSPR
17OUTPR
18

PGND
19

OUTNR
20BSNR
21

BSNL
22OUTNL
23

PGND
24

OUTPL
25BSPL
26

PVCCL
27PVCCL
28

EPAD
29

C49

1nF

C22 10pF

C27

10uF

R16
1M

R17

0C25

10uF

C23

10uF
C32

1nF
C29 10pF

C51 1uF
R31

33K

C44

1uF

R57 1K

C52

1uF(NC)

R23

33(1/8W)

RM1010M117

+C33

270uf/16V

1
2

C26

100nF

R15

47K(NC)

R28 100K

R29 33

R26
1M

C39

100nF

L2 47uH(NC)

C37

100nF

C46

100nF

R27

47K

R25 0

RST
GAIN0
GAIN1

BN0

BP0

GAIN1GAIN0

Plimit
SYN_RXD_1

SYN_TXD

BP0

BN0
OUTP

OUTN

PlimitRST

SYN_RXD

OUTP
OUTN

SYN_TXD

SYN_RXD

SYN_RXD_1
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备注：程序下载口

复位电路

启动方式

Flash

ISP

SRAM

B0 B1

0

1

1

X

0

1

启动方式解释：
Flash：按下复位键程序从头跑
ISP：用于串口下载
SRAM：用于调试

晶体
电路

启动配置电路

ISP下载接口

启动配置说明

信号输出

信号输入

SWD调试

备注：PE设置为上拉输入

调
试
灯

P_VCC_3V3

P_VCC_3V3

P_VCC_3V3 P_VCC_3V3

P_VCC_3V3

P_VCC_3V3

P_AVCC_3V3

P_VCC_3V3

P_AVCC_3V3

P_VCC_3V3

P_AVCC_3V3

P_VCC_3V3

P_VCC_3V3

P_VCC_3V3

P_VCC_3V3

P_VCC_3V3

P_VCC_3V3

P_VCC_3V3

P_VCC_3V3

P_VCC_3V3

P_VCC_3V3

LD_SDO

TLV_MBDW LD_SDCK

LD_SDI

LD_SPIS

LD_SPICS

LD_RST

LD_INTB

TLV_IIC_SDA

TLV_IIC_SCL

SYN_RXD

SYN_TXD

AIN1

AIN2

AIN_PWM

BIN1

BIN2

BIN_PWM

CIN1

CIN2

CIN_PWM

DIN1

DIN2

DIN_PWM

CPU_A_FB_UP

CPU_A_FB_DOWN

CPU_A_FB_IR

CPU_B_FB_UP

CPU_B_FB_DOWN

CPU_B_FB_IR

CPU_C_FB_UP

CPU_C_FB_DOWN

CPU_C_FB_IR

CPU_D_FB_UP

CPU_D_FB_DOWN

CPU_D_FB_IR

TLV_RST

CPU_IR_PUT_ST

SW6

SW_KEY_TSAX

1 4
2 3

C1 22pF

R7 1K

C15

100nF

LED2

LED_GREEN

1
2

B
C

E

Q1

Q_BC817

3
2

1

R1

1M
D1

LL4148

1
2

C7

10uF

C20

10uF

R13 1K

SW4

SW_KEY_TSAX

1 4
2 3

U2

MODULE_WIFI_ESP_12F

RST
1

ADC
2

EN
3

GPIO16
4

GPIO14
5

GPIO12
6

GPIO13
7

VCC
8

C
S

0
9

M
IS

O
1
0

G
P

IO
9

1
1

G
P

IO
1
0

1
2

M
O

S
I

1
3

S
C

L
K

1
4

GND
15GPIO15
16GPIO2
17GPIO0
18GPIO4
19GPIO5
20RXD
21TXD
22

R53

10K

SW5

SW_KEY_TSAX

1 4
2 3

C4

100nF

R50

10K

B
C

E

Q2

Q_BC817

3
2

1

R52

10K

C13

100nF

R51

10K

C11

100nF

R5

10K

C17

100nF

SW3

SW_KEY_TSAX

1 4
2 3

R2

10K

LED1

LED_GREEN

1
2

J2

J_HEADER_P2M54

1
2
3
4

J12

J_XH_1X2_P2M5_H

1 2

R9 10K
C18

10uF

C2 22pF

C16

10uF

J10 J_XH_1X2_P2M5_H

1 2

R6

1K

R12 10K

J11
J_XH_1X2_P2M5_H

1 2

R14

10K

SW1

SW_KEY_TSAX

1

4

2

3

C9

100nF

C14

10uF

J3

J_HEADER_2X3_P2M54_M_V

1

3
52
4

6

U1

U_STM32F103VCT6

PA0-WKUP/USART2_CTS/ADC12_IN0/TIM2_CH1_ETR
23

PA1/USART2_RTS/ADC12_IN1/TIM2_CH2
24

PA2/USART2_TX/ADC12_IN2/TIM2_CH3
25

PA3/USART2_RX/ADC12_IN3/TIM2_CH4
26

PA4/SPI1_NSS/USART2_CK/ADC12_IN4
29

PA5/SPI1_SCK/ADC12_IN5
30

PA6/SPI1_MISO/ADC12_IN6/TIM3_CH1///TIM1_BKIN
31

PA7/SPI1_MOSI/ADC12_IN7/TIM3_CH2///TIM1_CH1N
32

PA8/USART1_CK/TIM1_CH1/MCO
67

PA9/USART1_TX/TIM1_CH2
68

PA10/USART1_RX/TIM1_CH3
69

PA11/USART1_CTS/CAN_RX/TIM1_CH4/USBDM
70

PA12/USART1_RTS/CAN_TX/TIM1_ETR/USBDP
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