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以太网
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电子保险丝

POWER

供电与通讯

整流桥
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Ethernet-APL-PD-Power_Tree
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VBUS_2
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MCU

单线对以太网 PHY

150mA

45mA

100mA
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PODL(Class10)

24V2A

APL交换机

终端电路

总功耗≈3.3V x 350mA = 1155mW
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该网络1oZ铜厚度，布线宽度>0.508mm

模拟电流监测输出。此引脚通过内部场效应管提供按比例缩小的电流。

过载和短路电流设置端口，通过接入电阻设置

正常运行电压

0-2.4V

3.3V

3.3V

说明信号网络

eFuse_LoadMonitor

eFuse_ISET

电子保险丝的故障输出,开漏输出

电子保险丝输出开关机控制与故障后复位

eFuse_HealthMonitor

eFuse_OnOFF

eFuse_ISET IoL=12/R19=12/16.9=710mA

IOL=12V/R19

电子保险丝

主电路电源

SCCP控制电路电源
电流方向

注：短接J1或者焊接电阻
R12可跳过电子保险丝

TO U13 
注：由SCCP部分
的MCU(U13)控制

终端电路（信号供电分离）

欠压锁定阈值设置

过压锁定阈值设置（38V固定过压阈值）

SCCP_POWER(min)=UVLO/R17*(R15+R17)

1.1V<=UVLO<=1.19V(内部基准迟滞电压90mV)

11.55V<=SCCP_POWER(min)<=12.495V
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SCCP_POWER小于11.55V 欠压关断
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注：终端电路元器件值满足本安配置2

信号走向

APL接口

外部供电接口

GND
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220nF ±10% 25V

C4

C2 10nF ±10% 50V

C7
10nF ±10% 50V

220nF ±10% 25VC6

C9 5nF/NC

C1 5nF/NC

GND

100pF ±5% 50V

C11

0603
±1%

100mW
R3 0Ω

10
0p

F 
±5

%
 5
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注：电阻R6、R9的阻值和P6
页的U9(DP83TD510ERHBR)的
GPIO2端口配置相关

C13
10nF ±10% 50V
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自恢复保险丝
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F1 0.75A

TP5
TP
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100nF ± %10 100V  0805

注释：器件带有粉色框的标识表示实际贴装的器件参数
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100mW

R188
10kΩ

C87
100nF

GND

COMP1_INM
COMP1_INP

COMP1_OUT
SCCP_DATE_IN

GND

VDD_3V3_PD

C83
100nF

GND

VDD_3V3_PD

0603

±1%
100mW

R178
22K

GND

C85
1nF

0603

±1%
100mW

R184
68kΩ

GND

COMP1_OUT

GND

1
2

D26

GND

R170 510R

R169
10KD28 1N5819HW-7-F

GND

11 2 2
33 4 4
55 6 6
77 8 8

J9

PHD-2*4A

UART_RXD

UART_TXD

R190 510R

1
2

D27

GND GND

VDD_3V3_PD

SWDIO

SWCLK0603
±1%
100mW

R159

0Ω

VDD_3V3_PD

0603

±1%
100mW

R185
100kΩ

0603

±1%
100mW

R187
10kΩ

SCCP_POWER

GND eFuse_HealthMonitor

eFuse_OnOFF
eFuse_LoadMonitor

0603
±1%

100mW
R193 1kΩ

C89
100nF

GND

0603

±1%
100mW

R194
10kΩ

GND

0603

±1%
100mW

R189
47kΩ

VDD_3V3_PD

G
N

D
3

Vout 2Vin1

U11REF3012AIDBZR REF_1V25VDD_3V3_PD

C81
100nF

C82
100nF

GND

0603

±1%
100mW

R192
100kΩ

R182 470K

1
3

2
U13
ATL431BIDBZR

0603

±1%
100mW

R181
10kΩ

R174
4.53K

±1%
R172
24R

SCCP_POWER

0603

±1%
100mW

R173
1MΩ

GND

C84
470pF

0603

±1%
100mW

R176
422kΩ

0603

±1%
100mW

R186
100kΩ

GND

ADC_IN70603

±1%
100mW

R179
10kΩ

REF_1V25

GND

VDD_3V3_PD

SCCP_DATE_OUT

1
2
3
4
5
6
7
8
9

J10

Pin HDR1X9

SWDIO

SWCLK

UART_RXD

UART_TXD

SCCP_DATE_IN

SCCP_DATE_OUT

NRST

Q1
PMV55ENEAR

Q2
PMV55ENEAR

D29 DSL16

D30 DSL16

D31
DSL16

VDD 1

PC13 2

PC14/OSC32_IN 3

PC15/OSC32_OUT 4

PF0/OSC_IN 5

PF1/OSC_OUT 6

NRST 7

VSSA 8

VDDA 9

PA010
PA111
PA2/U2_TX12
PA3/U2_RX13
PA414
PA515
PA616
PA717

PB018
PB119
PB220

PB1021
PB1122 VSS 23

VDD 24

PB1225
PB1326
PB1427
PB1528

PA829
PA9/U1_TX30
PA10/U1_RX31
PA1132
PA1233
PA13/SWDIO34

VSS 35

VDD 36

PA14/SWCLK37
PA1538

PB339
PB440
PB541
PB642
PB743

BOOT0 44PB8/I2C1_SCL45
PB9/I2C1_SCL46

VSS 47

VDD 48

U12

STM32L072CBT6

GND

0603

±1%
100mW

R191
10kΩ

GND

C86
20pF

C88

20pF
GND

1

3
4

2

X4
8MHz

UART_RXD
UART_TXD

SWDIO
SWCLK

VDD_3V3_PD

C93
100nF

C94
100nF

SCCP_DATE_IN
SCCP_DATE_OUT

eFuse_HealthMonitor4[5B]
eFuse_LoadMonitor4[5B]

eFuse_OnOFF4[5B]

ADC_IN8

0V,上电前通信

3.3V,上电前通信

MCU 的输出，用于发送 SCCP 数据

MCU 的输入，用于读取 SCCP 数据

SCCP_DOUNT

SCCP_DIN

正常运行、PD 已连接并通电说明信号网络

SCCP关键信号预留端口调试端口1.5V电压基准

SCCP收发信号调理电路SCCP控制MCU

12M

注释：器件带有粉色框的标识表示实际贴装的器件参数

VREF_TL431_VO

VREF_TL431_VO=(1+R174/R181)*2.5V=3.6325V

0603
±1%

100mW
R162 0Ω

0603
±1%

100mW
R163 0Ω

0603
±1%

100mW
R164 0Ω

0603
±1%

100mW
R165 0Ω

0603
±1%

100mW
R166 0Ω

0603
±1%

100mW
R167 0Ω

0603
±1%

100mW
R168 0Ω

0603
±1%

100mW
R160 0Ω

0603
±1%

100mW
R161 0Ω

0603
±1%

100mW
R180 0Ω

0603

±1%
100mW

R171
0Ω

PIC8101 

PIC8102 
COC81 

PIC8201 

PIC8202 
COC82 

PIC8301 

PIC8302 
COC83 

PIC8401 

PIC8402 
COC84 

PIC8501 

PIC8502 
COC85 

PIC8601 PIC8602 
COC86 

PIC8701 

PIC8702 
COC87 

PIC8801 PIC8802 

COC88 

PIC8901 

PIC8902 
COC89 

PIC9001 

PIC9002 
COC90 

PIC9101 

PIC9102 
COC91 

PIC9201 

PIC9202 
COC92 

PIC9301 

PIC9302 
COC93 

PIC9401 

PIC9402 
COC94 

PID2601 

PID2602 
COD26 

PID2701 

PID2702 
COD27 

PID2801 PID2802 

COD28 

PID2901 PID2902 
COD29 

PID3001 PID3002 
COD30 

PID3101 

PID3102 

COD31 

PIJ901 PIJ902 

PIJ903 PIJ904 

PIJ905 PIJ906 

PIJ907 PIJ908 

COJ9 

PIJ1001 

PIJ1002 

PIJ1003 

PIJ1004 

PIJ1005 

PIJ1006 

PIJ1007 

PIJ1008 

PIJ1009 

COJ10 

PIQ101 

PIQ102 

PIQ103 COQ1 

PIQ201 

PIQ202 

PIQ203 
COQ2 

PIR15901 PIR15902 

COR159 
PIR16001 PIR16002 

COR160 

PIR16101 PIR16102 
COR161 

PIR16201 PIR16202 
COR162 

PIR16301 PIR16302 
COR163 

PIR16401 PIR16402 
COR164 

PIR16501 PIR16502 
COR165 

PIR16601 PIR16602 
COR166 

PIR16701 PIR16702 
COR167 

PIR16801 PIR16802 
COR168 

PIR16901 

PIR16902 

COR169 

PIR17001 PIR17002 
COR170 

PIR17101 

PIR17102 COR171 

PIR17201 

PIR17202 

COR172 

PIR17301 

PIR17302 COR173 

PIR17401 

PIR17402 

COR174 

PIR17501 

PIR17502 COR175 

PIR17601 

PIR17602 COR176 
PIR17701 PIR17702 

COR177 PIR17801 

PIR17802 

COR178 PIR17901 

PIR17902 

COR179 

PIR18001 PIR18002 
COR180 

PIR18101 

PIR18102 
COR181 

PIR18201 PIR18202 
COR182 

PIR18301 

PIR18302 COR183 

PIR18401 

PIR18402 
COR184 

PIR18501 

PIR18502 COR185 PIR18601 PIR18602 

COR186 

PIR18701 

PIR18702 
COR187 PIR18801 

PIR18802 
COR188 

PIR18901 

PIR18902 COR189 

PIR19001 PIR19002 
COR190 

PIR19101 

PIR19102 

COR191 

PIR19201 

PIR19202 
COR192 

PIR19301 PIR19302 

COR193 

PIR19401 

PIR19402 
COR194 

PIU1101 PIU1102 

PIU1103 

COU11 

PIU1201 

PIU1202 

PIU1203 

PIU1204 

PIU1205 

PIU1206 

PIU1207 

PIU1208 

PIU1209 

PIU12010 

PIU12011 

PIU12012 

PIU12013 

PIU12014 

PIU12015 

PIU12016 

PIU12017 

PIU12018 

PIU12019 

PIU12020 

PIU12021 

PIU12022 PIU12023 

PIU12024 

PIU12025 

PIU12026 

PIU12027 

PIU12028 

PIU12029 

PIU12030 

PIU12031 

PIU12032 

PIU12033 

PIU12034 

PIU12035 

PIU12036 

PIU12037 

PIU12038 

PIU12039 

PIU12040 

PIU12041 

PIU12042 

PIU12043 

PIU12044 

PIU12045 

PIU12046 

PIU12047 

PIU12048 

COU12 

PIU1301 
PIU1302 

PIU1303 

COU13 

PIU1401 

PIU1402 

PIU1403 

PIU1404 

PIU1405 COU14 

PIX401 

PIX402 PIX403 

PIX404 
COX4 

PIR18501 

PIR18702 

PIU12017 
NLADC0IN7 

PIC8902 

PIR19302 

PIU12018 
NLADC0IN8 

PIC8402 

PIR17301 

PIR17602 PIU12010 
NLCOMP10INM 

PIR17902 

PIR18202 

PIU12011 

NLCOMP10INP 

PID3101 

PIQ101 PIR18201 

PIR18601 

PIU12016 
NLCOMP10OUT 

PID2902 

PID3002 

PIR18901 

PIU12019 

NLeFuse0HealthMonitor 

PIR19301 

NLeFuse0LoadMonitor 

PIR19402 

PIU12020 

NLeFuse0OnOFF 

PIC8101 PIC8201 

PIC8301 

PIC8401 

PIC8501 

PIC8602 

PIC8701 
PIC8802 

PIC8901 

PIC9001 PIC9101 PIC9201 PIC9301 PIC9401 

PID2601 PID2701 

PIJ904 

PIJ907 

PIJ1009 

PIQ102 

PIQ202 

PIR17601 

PIR18301 PIR18401 

PIR18602 

PIR18701 

PIR19102 
PIR19201 

PIR19401 

PIU1103 

PIU1208 

PIU12023 

PIU12035 

PIU12047 

PIU1402 

PIX402 

PIX404 

PIC8502 

PIR17702 

PIR17802 

PIR18402 

PIU1403 

PIC8601 

PIU1204 

PIX401 

PIC8801 

PIU1203 

PIX403 

PID2602 

PIJ906 PIR16101 

PID2702 

PIJ902 PIR16001 

PID2802 

PIJ905 

PID2901 

PID3001 PIR17801 

PID3102 PIQ201 PIR19001 

PIR19202 

PIJ901 PIR15902 

PIJ903 

PIR17002 

PIJ908 

PIJ1002 

PIR16201 

PIJ1003 

PIR16301 

PIJ1004 

PIR16401 

PIJ1005 PIR16501 

PIJ1006 

PIR16601 PIJ1007 

PIR16701 

PIJ1008 

PIR16801 

PIQ103 

PIR18101 

PIU1303 

PIR17101 

PIR17201 
PIR17302 

PIR17402 

PIR18102 PIU1302 

PIR17501 

PIR18302 

PIU1404 

PIR18002 PIU1209 

PIR19101 

PIU12044 

PIU1202 

PIU1205 

PIU1206 

PIU12014 

PIU12015 

PIU12021 

PIU12022 

PIU12025 

PIU12026 

PIU12027 

PIU12028 

PIU12029 

PIU12032 

PIU12033 

PIU12038 

PIU12039 

PIU12040 

PIU12041 

PIU12042 

PIU12043 

PIU12045 

PIU12046 

PIC8702 

PIR16802 

PIR18801 
PIU1207 

NLNRST 

PIC8202 

PIR17901 

PIU1102 

PIR16602 

PIR17701 

PIU12013 

PIU1401 

NLSCCP0DATE0IN 

PIR16702 

PIR19002 

PIU12012 
NLSCCP0DATE0OUT 

PIQ203 

PIR17102 

PIR18502 

PIR16102 PIR16202 

PIU12037 
NLSWCLK 

PIR16002 

PIR16302 

PIU12034 
NLSWDIO 

PID2801 

PIR16402 

PIR16902 

PIU12031 
NLUART0RXD 

PIR16502 

PIR17001 

PIU12030 
NLUART0TXD 

PIC8102 

PIC8302 

PIC9002 PIC9102 PIC9202 PIC9302 PIC9402 

PIJ1001 

PIR15901 

PIR16901 

PIR17502 

PIR18001 

PIR18802 

PIR18902 

PIU1101 

PIU1201 

PIU12024 

PIU12036 

PIU12048 

PIU1405 

PIR17202 

PIR17401 

PIU1301 

NLVREF0TL4310VO 
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产品名称 产品型号
APL-PD测试板 *

DVDD1

CEXT
2

VDDA3

TX+
4

RX+
5

RX-6

TX-
7

GPIO2/Strap10
8

XO
9

XI/50MhzIn
10

MDIO
11

MDC12

RX_D3/Strap1
13

RX_D2/Strap2 14
RX_D1/Strap3

15
RX_D0/Strap4 16

VDDIO17

RX_DV/CRS_DV/Strap5
18

RX_CLK/50MHz_RMII_M 19

RX_ER/Strap6
20

PWDN/INT_N
21

TX_CLK
22

TX_EN 23

TX_D0
24

TX_D1 25

TX_D2
26

TX_D3
27

LED_2/TX_ER/Strap7
28

LED_0/Strap8
29CLKOUT/LED_1
30

RST_N
31

GPIO1/Strap932 EP 33

U9

DP83TD510ERHBR

VDD_3V3

0603
±1%

100mW
R102 0Ω

C63
10nF ±10% 16V

C60
10uF

C61
1uF

C62
100nF ±10% 25V

GND

VDDIO_A
VDD_3V3

0603
±1%

100mW
R103 0Ω

C67
10nF ±10% 16V

C64
10uF

C65
1uF

C66
100nF ±10% 25V

GND

VDDA_A

VDDA_AVDDIO_A

GND

GPIO2
GPIO1

GND

PC0_ETH_RESET8[3B]

TX_P

TX_N

RX_P

RX_N

TX_P4[6A]
RX_P4[6A]

RX_N4[6A]
TX_N4[6A]

0603
±1%

100mW
R92 0Ω

0603
±1%

100mW
R88 0Ω

0603
±1%

100mW
R87 0Ω

0603
±1%

100mW
R89 0Ω

MDIO

PC0_ETH_RESET

R96 0Ω/NC

4

21

3
X2

25MHzC58
12pF

C59
12pF

GND GND

LED_0-1
LED_1-1/clkout

TX_EN

RX_D1RX_D2
RX_D3

RX_DV

RX_CLK

TX_D0

TX_D1

XI_822 7[4B]XI_822

RX_DV_822 7[1B]

TX_ERC56
10nF ±10% 16V

LED_2-1/TX_ER

0603

±1%
100mW

R97
2.2kΩ

C57
1uF

GND

VDDIO_A

0603

±1%
100mW

R82
2.2kΩ

VDDIO_A

R106
2.49kΩ/NC

R124
2.49kΩ/NC

VDDIO_A

LED_2-1/TX_ER

GND

0603

±1%
100mW

R119
2.49kΩ

VDDIO_A

GND

0603

±1%
100mW

R134
2.49kΩ

VDDIO_A

GND

0603

±1%
100mW

R112
2.49kΩ

VDDIO_A

GND

0603

±1%
100mW

R123
2.49kΩ

VDDIO_A

GND

0603

±1%
100mW

R122
2.49kΩ

VDDIO_A

GND

0603

±1%
100mW

R121
2.49kΩ

VDDIO_A

GND

0603

±1%
100mW

R120
2.49kΩ

VDDIO_A

GND

0603

±1%
100mW

R104
2.49kΩ

VDDIO_A

GND

VDDIO_A

GND

GPIO2 GPIO1 RX_D2

RX_DV

LED_0-1RX_D0 RX_D1RX_D3 TX_ER

R107
2.49kΩ/NC

R135
2.49kΩ/NC

R127
2.49kΩ/NC

R110
2.49kΩ/NC

R109
2.49kΩ/NC

R108
2.49kΩ/NC

R105
2.49kΩ/NC

R125
2.49kΩ/NC

R111
2.49kΩ/NC

R126
2.49kΩ/NC

1
2
3
J7

Pin HDR1X3

0603

±1%
100mW

R118
2.49kΩ

0603

±1%
100mW

R113
3.3kΩ

0603

±1%
100mW

R128
2.49kΩ

VDDIO_A

LED7

LT
ST

-C
19

0K
SK

T

0603

±1%
100mW

R129
3.3kΩ

GND

LED8

LT
ST

-C
19

0K
SK

T

LED_0-1
1
2
3

J8

Pin HDR1X3

0603

±1%
100mW

R114
2.49kΩ

0603

±1%
100mW

R115
3.3kΩ

0603

±1%
100mW

R130
2.49kΩ

VDDIO_A

LED5

LT
ST

-C
19

0K
SK

T

0603

±1%
100mW

R131
3.3kΩ

GND

LED9

LT
ST

-C
19

0K
SK

T

1
2
3

J6

Pin HDR1X3

0603

±1%
100mW

R116
2.49kΩ

0603

±1%
100mW

R117
3.3kΩ

0603

±1%
100mW

R132
2.49kΩ

VDDIO_A

LED6

LT
ST

-C
19

0K
SK

T

0603

±1%
100mW

R133
3.3kΩ

GND

LED10

LT
ST

-C
19

0K
SK

T

LED_1-1/clkout LED_2-1/TX_ER

K1
KEY

VDDIO_A

PA1_ETH_REF_CLK 8[3A]PA1_ETH_REF_CLK
0603

±1%
100mW

R78 0Ω

PA0_ETH_PWDN8[3A] PA0_ETH_PWDN PWDN

PB12_ETH_TXD0

PB13_ETH_TXD1

PB11_ETH_TX_EN
0603

±1%
100mW

R81
2.2kΩ

PC5_ETH_RXD1

PC4_ETH_RXD0

PA7_ETH_CSR_DV

TX_D1_822
TX_EN_822

RX_D1_822
RX_D0_822

RX_DV_822

PB12_ETH_TXD0 8[3B]

PB13_ETH_TXD1 8[3B]

PB11_ETH_TX_EN 8[3B]

0603
±1%

100mW
R80 0Ω

R93 0Ω/NC TX_D0_822

0603
±1%

100mW
R71 0Ω RX_D0

0603
±1%

100mW
R84 0Ω

R94 0Ω/NC

0603
±1%

100mW
R73 0Ω

0603
±1%

100mW
R86 0Ω

R95 0Ω/NC

0603
±1%

100mW
R75 0Ω

R99 0Ω/NC
R100 0Ω/NC
R101 0Ω/NC

0603
±1%

100mW
R79 0Ω

0603
±1%

100mW
R83 0Ω

0603
±1%

100mW
R76 0Ω

0603
±1%

100mW
R85 0Ω

0603
±1%

100mW
R72 0Ω

0603
±1%

100mW
R74 0Ω

PA7_ETH_CSR_DV 8[3A]

PC5_ETH_RXD1 8[3B]

PC4_ETH_RXD0 8[3B]

TP17 TX_D2

MDC

0603
±1%

100mW
R77 0Ω

0603
±1%

100mW
R69 0Ω PA2_ETH_MDIO PA2_ETH_MDIO 8[3A]

MDIO R90 0Ω/NC
R91 0Ω/NC MDC_822 7[3B]

MDIO_822 MDIO_822 7[3B]MDC_822

PC1_ETH_MDC PC1_ETH_MDC 8[3B]0603
±1%

100mW
R70 0Ω

MDC

TP8 TP9 TP10 TP12TP13TP14

TP19

NC

NC

NC

NC

NC

NCNCNCNC
NC

NCNC

NC

R98 1M
TX_EN_822 7[1A]

RX_D0_822 7[1B]
RX_D1_822 7[1B]

TX_D0_822 7[1B]
TX_D1_822 7[1B]

TP16TP15

802.3cg 10Base-T1L 10M 单线对以太网 RMII
Function：PHY

To connect:
10/100Mbps 
以太网PHY(DP83822)

To connect:
MCU(STM32F407VGT6)

Strap配置

单线对以太网 PHY

POWER

RMII从模式

RMII主模式

MAC模式配置PHY地址配置

2.4V&1Vp2p

1Vp2p

输出电压范围配置

2.4V&1Vp2p

1Vp2p

RMII从模式

RMII主模式

终端分接电阻选择配置

具有 50Ω 
分接电阻的
接收器

分接电阻小
于40Ω的接
收器

ADDRESS(PHY):0000

RMII MAC模式配置

引脚18配置为CRS
_DV(介质转换模
式)

引脚18配置为RX_
DV(RMII中继器或
介质转换模式)

时钟输出/LED_1

LED1

时钟输出25M

TX_EN

RX_D1
RX_DV
RX_CLK
TX_D0
TX_D1

RX_D0

MDC

MDIO

TP11

TP18 TX_D3

RST_N

实际测试时只会连接一条通路默认连接MCU

TP20

TP

注释：器件带有粉色框的标识表示实际贴装的器件参数

PIC5601 

PIC5602 
COC56 

PIC5701 

PIC5702 
COC57 

PIC5801 

PIC5802 COC58 

PIC5901 
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以太网 PHY

Strap配置
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RMII模式

MII模式

MAC模式配置

注:COL、CRS有内部上拉
，默认选择全双工100M

上拉启用EEE_EN
（节能以太网）

注：引脚：COL、LED_0、CRS 和 RX_ER 具有内部上拉电阻器

Modes of Operation

COL RX_D3 RX_D0 LED_0

FX_EN AN_EN AN_1 AN_0 Description

10BASE-Te, Half-Duplex

10BASE-Te, Full-Duplex

100BASE-TX, Half-Duplex

100BASE-TX, Full-Duplex

10BASE-Te, Half-Duplex

10BASE-Te, Half/Full-Duplex

10BASE-Te, Half-Duplex

100BASE-TX, Half-Duplex

10BASE-Te, Half/Full-Duplex

100BASE-TX, Half/Full-Duplex

100BASE-FX, Half Duplex

100BASE-FX, Full Duplex

Force Modes

Advertised Modes

Fiber Modes

0 0 0 0

0 0 0 1

0 0 1 0

0 0 1 1

0 1 0 0

0 1 0 1

0 1 1 0

0 1 1 1

1 X 0

1 1

X

XX

上拉时启用 Fast 
Link 
Drop。将启用能
量检测、低 SNR 
阈值和 RX_ER。

ADDRESS(PHY):XX111 地址与功能配置

EARTH_CDH

VDD_3V3

注释：器件带有粉色框的标识表示实际贴装的器件参数
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