
GND 需要打开内部上拉电阻

2线制I2C串行总线接口实验

做掉电检测

USB+5V

供电方式: 从电脑取5V电

QSPI1_NCS_3
QSPI1_IO1_3

QSPI1_CLK_3
QSPI1_IO0_3

手动按键，低电平复位

SW_1

SM3X6
GND

VREF16个ADC按键

768

10244095

ADC值

读ADC键方法:
每隔10ms左右读一次ADC值,并且保存最后3次的读数,其变化比较小时再判断键.
判断键有效时, 允许一定的偏差, 比如正负16个字的偏差.

进入时钟停振省电模式后，按下 INT0,INT1 键后均能唤醒

GNDGND

GND

SYS-VCC

矩阵式键盘，可用扫描法识别按键

下载程序前要先同时按下上面的2个键再上电

F

注：设置“P3.2/P3.3为00才可下载程序”时,

GND

SW_5

SM3X6

如果使用单片机片外总线就不要使用上图的P0口行列矩阵按键扫描电路

或停电再上电，再点击电脑端 ISP 下载软件的下载按钮

USB与普通串口下载操作步骤不同，

GND

SW_2

SM3X6

SW_3

SM3X6

T0

T1

SYS-VCC

12位

GND

SYS-VCC GND

(24C02/04/08/16/32/64/128/256)

内置专业复位电路，无需外部延时复位电路

改用下图的ADC按键检测电路

需要先将P3.2口接地再给单片机上电。
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SS8550

8 个独立 LED 指示灯实验

INT0
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QSPI 或普通 SPI 串行总线接口

QSPI1_IO2_3
QSPI1_IO3_3

SYS-VCC GND

GND

Q2
SS8550

SYS-VCC

RXD2_2

TXD2_2

如果MCU内部没有上拉电阻，需要外接上拉电阻

需要打开内部上拉电阻

SYS-VCC

串口2通讯指示灯

LED1
RED

LED2
RED

RXD3_3

TXD3_3

SYS-VCC

一线制温度传感器 DS18B20 测温

与内部 1.19V 基准电压比较，

Q1
SS8050

SYS-VCC
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SW_4

SM3X6

AI大学计划实验箱 STC32G144K246-V1.5 原理图
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SS8550
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SS8550

Q8
SS8550

Q7
SS8550
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SS8550

Q11
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SS8550

Q13
SS8550

LED12
IR_LED

红外发射

O
U

T
1

G
N

D
2

V
C

C
3

U10
IR_RX

SYS-VCC红外接收

GND

GND

GND

PC1-USB+5V

PC1-USB+5V

LED11
RED

UCap
4 P1.3/ADC3/PWM2N/MOSI/T2CLKO/CMPO_2
3 P1.1/ADC1/TXD2/PWMIN/CMP+_3
2 P1.0/ADCO/RxD2/PWM1P/CMP+_2
1

P5.4/NRST/MCLKO/SS/PWM2P/PWM6_2/ADC2/T2/ADC_ETR
5

CMP+/TxD_2/INT3/P3.7
16

CMP-/RxD_2/INT2/ADC14/P3.6
15

PWMFLT2/PWMFLT/SS_4/T0CLKO/T1/ADC13/P3.5
14

VCC/ADC_Avcc
6

Gnd
8

INT4/D-/RxD/ADC8/P3.0
9D+/TXD/ADC9/P3.1

10PWMETI2/PWMETI/SCL_4/SCLK_4/INT0/ADC10/P3.2
11PWM7_2/PWM4N_2/SDA_4/MISO_4/INT1/ADC11/P3.3
12

CMPO/PWM8_2/PWM4P_2/MOSI_4/T1CLKO/T0/ADC12/P3.4
13

ADC_Vref+
7

U9
AI8H2K12U

GND

PC2-USB+5V

PC2-USB+5V

PC1-USB+5V

GNDUSB Link1D 接口

PC1-USB+5V

放电电阻

高阻输入

推挽输出

Q6
SS8050

USB+5V

推挽输出

高阻输入

P-MOS管

ISP模式, 等待 ISP下载软件，自动识别出  USB Wri ter HID1  后，ISP模式, 等待 ISP下载软件，自动识别出  USB Wri ter HID1  后，

USB+5V

按
下
断
电
，
松
开
上
电

转双串口

下载方法二，复位下载，USB-ISP下载步骤，

备注:从用户区软复位到系统区也可以进入下载模式，实现全自动无手动不停电下载

3、点击电脑下载软件中的下载编程按钮

注意与串口下载的操作顺序不同
下载成功!

就与 P32 状态无关了，这时就可松开 P32按键。

2、按下 外部低电平手动复位按键，复位； 接着松开复位按键，进入

在【D-/P30,D+/P31】与 PC-USB 端口连接好的情况下：
1、按下板子上的 P32 对应的 按键。

2、按下 Power_SW 按键，停电； 接着松开 Power_SW 按键上电，进入

下载成功!

3、点击电脑下载软件中的下载编程按钮
就与 P32 状态无关了，这时就可松开 P32按键。

1、按下板子上的 P32 对应的 按键。

注意与串口下载的操作顺序不同

在【D-/P30,D+/P31】与 PC-USB 端口连接好的情况下：
下载方法一，停电/上电下载，USB-ISP下载步骤，

因为走的是 USB-HID 通信协议，不需要安装任何驱动，直接 USB 下载。
现在带硬件 USB 的 MCU支持用自带的硬件 USB直接下载用户程序和仿真

USB 供电及 USB 直接下载程序(S1开关拨在电池不供电那端)

短时间内系统上的电压还是正常的。

需增加一个放电电阻，
为方便做低功耗模式实验时，更改程序，

即使断开后备电池，关闭主电源，
功耗<1uA,去耦电容的电不能及时放光。
做低功耗实验时，当MCU主时钟停振，

接主控芯片的串口 1接主控芯片的串口 2
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资料下载及技术咨询：www.STCAI.com
分销商电话：0513-55012928，55012929
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19
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P8.6/RXD3_3
15

P8.7/TXD3_3
16

Core_Vcc
17

P1.0/ADCO/RXD2/PWMA1P/CMP2+_2/QSPI1_IO3
18

P3.4/T0/T1CLKO/MOSI_4/PWMA4P_4/PWMB8_2/CMP1O_1/I2S_Data
49
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97

CAN_TX/PWMB6_3/TXD3/T3CLKO_2/ADCB1/ADC9/AD1/P0.1
96

CAN_RX/OPAIO_2/OPA2O_2/PWMB5_3/RXD3/T3_2/ADCB0/ADC8/ADO/P0.0
95

OSPI1_IO2_2/CAN2_RX_3/LIN_RX_3/CMP4O_2/PWMA_E1/RXD2_2/P4.6
94

CAN_TX_3/CMP3O_2/PWMA_BRK_2/ALE/P4.5
93

Core_Vcc
92

TXD3_4/PB.7
91

RXD3_4/PB.6
90

/PB.5
89

SCLK2_3/PB.4
88

MISO2_3/PB.3
87

MOSI2_3/PB.2
86

SS2_3/PB.1
85

/PB.0
84

OPA2+_4/CMP3+_1/PWMB8_4/I2CSCL_3/P7.7
83

I2S_LRCK/OPA3+_1/PWMB_BRK/PWMA_BRK/SS_4/T0CLKO/TI/P3.5
52

CAN_TX_2/OPA3-_1/CMP1-_2/TXD3_2/P5.1
51

(P1.2/ADC2/ADC_ETR/ADCB_ETR/T2/SS/PWMA2P/QSPI1_NCS)

(P1.3/ADC3/T2CLKO/MOSI/PWMA_E1_4/PWMA2N/OPA4O_1/QSPI1_IO0)

U1
STC32G144K246-LQFP100

R75

2kΩ

R76

2kΩ

R77

2kΩ

R78

2kΩ

R79

2kΩ

R80

2kΩ

R81

2kΩ

R82

2kΩ

R73

10kΩ

R74

10kΩ

J14

D1
SD103AWT

D2
SD103AWT

D5

SD103AWT

D6

SD103AWT

C10
22uF

C4
22uF

C9
100nF

C12
100nF

J15
P3.4

VIN
1

VSS
2

CE
3

NC
4

VOUT
5

U8
ME6231C33M5G

VIN
1

VSS
2

CE
3

NC
4

VOUT
5

U6
ME6231C33M5G

R40
1kΩ

MCU-VCC

BAT1

D12

SD103AWT

C30
22uF

C31
100nF

C8
22uF

C3
100nF

P-MOS管

S_VCC
R36

1kΩ

D4

1N5817W

SYS-VCC

P6.0

485总线

1
1

2
2

3
3

4
4

CN1
1

1

2
2

3
3

4
4

5
5

6
6

7
7

CN2



1

1

2

2

3

3

4

4

5

5

6

6

A A

B B

C C

D D

LCD 12864 模块接口

K
A

/RST
NC
PSB
DB7
DB6
DB5
DB4
DB3
DB2
DB1
DB0
E
R/W
RS

VOUT

VCC
GND

VO

接口信号定义

GND

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

LCD1
12864

GND

彩屏接口与 LCD 12864 模块不能同时使用

R150 是为了与 LCD1602 屏兼容
增加的电阻，出厂时不焊。

SYS-VCC

USB+5V

GND

中景园 TFT-TFT 彩屏接口信号定义

XL/X-
1

YU/Y-
2

XR/X+
3

YD/Y+
4

GND
5

IOVCC
6

VCCI
7

FMARK
8

CS/SPI CS
9

RS/A0
10

WR/SPI SCL/SCK
11

RD
12

SPI SDI/SDA
13

SPI SDO
14

RES
15

GND2
16

DB0
17

DB1
18

DB2
19

DB3
20

DB4
21

DB5
22

DB6
23

DB7
24

DB8
25

DB9
26

DB10
27

DB11
28

DB12
29

DB13
30

DB14
31

DB15
32

A
33

K1
34

K2
35

K3
36

GND3
37

IM0
38

IM1
39

IM2
40

GND
41

GND
42

TFT1

TFT-40P

触摸屏控制脚
触摸屏控制脚
触摸屏控制脚
触摸屏控制脚
接地
屏供电脚（2.8V-3. 3V）
屏供电脚（2.8V-3. 3V）

帧同步信号,不用时悬空
屏驱动芯片片选脚，低电平有效
并口的写控制脚 ,

并口：高传输数据，低写寄存器。

并口的读控制脚,不用时接 IOVCC

串口数据输入信号,不用时接 IOVCC 或者接地
串口数据输出信号, 不用时悬空
屏复位脚,低电平复位
接地
低 8 位数据线,需要打开内部上拉电阻。不用时接地
低 8 位数据线,需要打开内部上拉电阻。不用时接地
低 8 位数据线,需要打开内部上拉电阻。不用时接地
低 8 位数据线,需要打开内部上拉电阻。不用时接地
低 8 位数据线,需要打开内部上拉电阻。不用时接地
低 8 位数据线,需要打开内部上拉电阻。不用时接地
低 8 位数据线,需要打开内部上拉电阻。不用时接地
低 8 位数据线,需要打开内部上拉电阻。不用时接地
高 8 位数据线,不用时接地
高 8 位数据线,不用时接地
高 8 位数据线,不用时接地
高 8 位数据线,不用时接地
高 8 位数据线,不用时接地
高 8 位数据线,不用时接地
高 8 位数据线,不用时接地
高 8 位数据线,不用时接地
背光正极供电脚,电压范围: 3.0-3.4V, 典型值: 3.2 V

背光负极供电脚
背光负极供电脚
背光负极供电脚
接地
接口选择
接口选择
接口选择

或者 4 线串口的寄存器 / 数据选择,

不用时接 IOVCC

串口：时钟线。
不用时接电源或接地

IM2 IM1 IM0

0      0      0    240*320 16位并口模式

GND

GND

GND
片选

GND

SYS-VCC

T_CLK
T_CS
T_MOSI

T_PEN
T_MISO

GND

GND

Q15
SS8050

SYS-VCC

话筒放大电路，用于数字录音。 TF卡插座
TF(SD)卡与FLASH芯片公用SPI的3条信号线。

线路输出+电子音量+耳机放大输出

立体声线路输出

立体声耳机输出

SYS-VCC

SYS-VCC

SYS-VCC

VREF

接口要求：

1、I2S接口安排在 P6.4、P6.5、P6.6、P6.7

2、咪头信号ADC接到任意一个ADC输入均可，建议安排在P0.0~P0.6任意一个。

3、TLV320AIC23B的控制脚TLV-SCL、TLV-SDA可以安排在任意IO。

注意：TF(SD)卡、FLASH芯片、TLV320AC23B均须用3.3V供电，

本电路使用的IO口为独占，不要复用为其余功能。

放音

录音

单声道话筒输入

立体声线路输入

所以 AI8051U 也要用3.3V供电。

I2SBCK_2

I2SLRCK_2
I2SMCLK_2

0      1      0    320*480 16位并口模式

OPA2

CAN-FD 收发器

CAN-FD 收发器

GND

VBAT

如NSLP低电平，则 TJA1020T 进入睡眠状态

VBAT

如NSLP低电平，则 TJA1020T 进入睡眠状态

GND

GND

GND

TXD2

RXD2

TXD1

RXD1

GND

-V
3

.3

+V3.3

-V3.3

+V3.3

数控增益1, 2, 4, 10, 20, 40, 100, 200

10V 5V 2.5V 1V 500mV

+V3.3

-V3.3

+3.3V、-3.3V电源产生电路探头输入衰减电路, 垂直档位如下：

输入阻抗1M，输入电容15pF

-V3.3

SYS-VCC

示波器输入电路、数控放大和负电压电路

+V3.3

用于调整上升沿、下降沿同步电平。

1206 封装

GND

GND

GND

交流/直流开关
跳线帽连接 J1A 两脚：

跳线帽只插在 J1A 的一只脚：

OPA1

MCU 内部运放
DAC

OUT

波形发生器

垂直基线 0~1V，或用作波形发生器

OPA3

MCU 内部运放 DAC

OUT

250mV 100mV 50mV/DIV

交流 AC

直流 DC

定义某些键选择波形、调整频率

将 1KH Hz 方波信号接入示波器,

调整示波器频率响应：

调节微调电容 C59, 使显示波形规整

MCU 内部运放

GND

P5.1

P2.7
P2.6
P2.5
P2.4
P2.3
P2.2

P2.0
P4.4
P4.2
P4.5

SYS-VCC
GND

P2.1

GND

P0.7
P2.0
P2.1
P2.2
P2.3
P2.4
P2.5
P2.6
P2.7

LEDK1

XL
YU
XR
YD
GND
MCU-VCC

P9.3
P4.5

P4.2

P4.4

P5.1

P0.0
P0.1
P0.2
P0.3
P0.4
P0.5
P0.6

MCU-VCC

LEDK2
LEDK3

XR
YD
XL
YU

TVDD PB.4
PB.1
PB.2

PB.3

TVDD
PB.0

PB.5

LEDK1

LEDK2

LEDK3

HPRO

HPLO

HPRO

P6.2

P6.7
P8.3
P8.2

P6.6

P6.5
P6.4

P8.1

P4.3

IM2

P7.7

CAN1-FD-L
CAN1-FD-H

CAN2-FD-L
CAN2-FD-H

LIN1

VBAT

P5.2
P9.1

P5.3

P8.4
P9.1

P8.5

GND

P9.7

P1.4

OSC

P6.3

P7.4

GND

C78
10uF

C79
10uF

C72
10uF

C74
10uF

C70

10uF

C71
10uF

C98
1nF

C80
1uF

C82
1uF

C84

1uF

C104
100nF

C60
100nF

C51 100nF

C76
100nF

C77
100nF

C73
100nF

C75
100nF

C95
100nF

C94

100nF

C97
NC

C99
100nF

C100
100nF

C101
100nF

C102
100nF

C103
100nF

C85
1nF

C55
100nF

C41 100nF

C46
100nF

C105
22uF

C86
22uF

C87
22uF

C88
22uF

C89
22uF C90

22uF

C50 22uF

C54
22uF

C40
22uF

C45
22uF

C68
47uF

C69

47uF

C56
30pF

C57
30pF

C59
10nF

C93
680pF

C96
22pF

C52
30pF

C53
30pF

C58
22uF

C83
100pF

R99

100kΩ

R100
100kΩ

R112
100kΩ

R111
100kΩ

R145
10kΩ

R143
10Ω

R119

10Ω

R120

10Ω

R113
5.1kΩ

R114

5.1kΩ

R116

5.1kΩ
R115
5.1kΩ

R91
5.1kΩ

R93
5.1kΩ

R146

1kΩ

R117
1kΩ

R92
1kΩ

R94
1kΩ

R107
1kΩ

R108
1kΩ

R109

1kΩ

R110

1kΩ

R147 39Ω

R148 39Ω

R149 39Ω

R95
120Ω

R118
2.2kΩ

R96
120Ω

R98
3kΩ

VCC
1

XP
2

YP
3

XN
4

YN
5

GND
6

VBAT
7

AUX
8

VREF
9

IOVDD
10

PENIRQ#
11

DOUT
12

BUSY
13

DIN
14

CS#
15

DCLK
16

U20

XPT2046

W2
100kΩ

OLED显示屏

SCLK
MOSI

使用 I2C 接口时只焊右边的 R156、R157，不焊左边的 R154、R155

RES
DC
CS

SCL
SDA

I2C  4线接口

I2C  7线接口SPI  7线接口
OLED显示屏

SCL
SDA
RES
DC
CS

CN5、CN6、CN7、CN10共用一个 10 芯插座
出厂默认使用SPI接口，只焊左边的 R154、R155

使用 SPI 接口时只焊左边的R154、R155，不焊右边的R156、R157

P2.3
P2.4

MCU-VCC
P2.5

P2.6
P2.2

P2.4

BLK

1
1

2
2

3
3

4
4

5
5

6
6

7
7

8
8

CN5

MCU-VCC BLK

R154
0Ω

R155
0Ω

R156
0Ω

CD/DAT3/CS
2

CMD/MOSI
3

VDD
4

CLK
5

VSS
6

DAT0/MISO
7

DAT1
8

DAT2
1

INS
9

GND
10

GND
11

GND
12

GND
13

TF1
TF-CARD H1.8

AGND
15VMID
16MICBIAS
17MICIN
18RLINEIN
19LLINEIN
20/CS
21MODE
22SDI
23SCLK
24XTI/MCLK
25XTO
26DVDD
27DGND
28

BVDD
1

CLKOUT
2

BCLK
3

DIN
4

LRCIN
5

DOUT
6

LRCOUT
7

HPVDD
8

LHPOUT
9

RHPOUT
10

HPGND
11

LOUT
12

ROUT
13

AVDD
14

U17

TLV320AIC23BPWR

HPLO

1

6
3

5
4
2

J3
PJ-3420-A-SMT

1

6
3

5
4
2

J4
PJ-3420-A-SMT

1

6
3

5
4
2

J6
PJ-3420-A-SMT

1
2

3

J7
PJ-320B-SMT

5

4 3
21

RF1
DOSIN-801-0051

OUT
1

IN
2

CFLY-
3

GND
4

EN
5

CFLY+
6

U18

SGM3204YN6G/TR

Y4
1

Y6
2

Z
3

Y7
4

Y5
5

E#
6

VEE
7

VSS
8

A2
9

A1
10

A0
11

Y3
12

Y0
13

Y1
14

Y2
15

VDD
16

U19

74HC4051DRG

3

2
1

8
4

U21.1
TP2604-SR

5

6
7

U21.2
TP2604-SR

RXD
1

NSLP
2

NWAKE
3

TXD
4

GND
5

LIN
6

BAT
7

INH
8

U13

TJA1020T/CM,118

RXD
1

NSLP
2

NWAKE
3

TXD
4

GND
5

LIN
6

BAT
7

INH
8

U14

TJA1020T/CM,118

J9

P9.6
P9.5

R123

±1%
300kΩ

R137

1kΩ

R126

200Ω R139

200Ω

R133 1.2kΩ

R134 1.2kΩ

R132

200Ω

R131

100Ω

R129 120Ω

R130 120Ω

R127

20Ω

R128

20Ω

R135

1kΩ

R136 2kΩ

R140

200Ω

R144
100kΩ

R151
0Ω

R152 0Ω

R150
0Ω

R153

4.7kΩ

C91
100nF ±10% 250V

C81
100pF

R124

±1%
270Ω

R125

±1%
16kΩ

R122

±1%
680kΩ

R121

±1%
100Ω

NC

SYS-VCC

GND

P9.2
P2.3

P2.5

P2.4
C67
100nF

1
1

2
2

CN4

C92
5.8pF~20pF

SCREW1 SCREW2 SCREW3 SCREW4

不焊

TXD1

GND2

VCC3

RXD4 VIO 5
CANL 6
CANH 7

S 8

U15

TJA1051T/3/1J

TXD1

GND2

VCC3

RXD4 VIO 5
CANL 6
CANH 7

S 8

U16

TJA1051T/3/1J

S_3.3V

GND

LIN2

VBat 外接电源5~27V

VBat 外接电源5~27V

S_5V、S_3.3V 外接电源

VBat 外接电源5~27V

VBat 外接电源5~27V

I2S 主时钟
I2SData_2

R158
200Ω

C108
10nF

C109
10nF

位时钟

左右声道时钟
音频数据

波形发生器
J11

GND

GND

GNDGND

GND

G
N

D

GND

1
1

2
2

3
3

4
4

5
5

6
6

7
7

8
8

CN6

CAN 总线接口

亮度调节

J5

R141
100Ω

R142
100Ω

R159
100Ω

R160
100Ω

R161
100Ω

R162
100Ω

IM2IM1IM0

MCU-VCC

IM0
IM1

R184, R185 出厂默认不焊

R169 0Ω
R170 0Ω

R172
0Ω

CAN2-FD-L
CAN2-FD-H

SYS-VCC

0欧电阻跳线

C47
220pF

NC
NC

R163
0Ω

R164
0Ω

LIN2

USB+5V

0欧电阻跳线

C42
1nF

C66
10nF

P0.7 输出 1KHz 方波

R173

200Ω

P0.7

接口选择 1      1      0    480*800 16位并口模式 PCB无安装位置仅供测试

P5.0

J12

J13

1
1

2
2

3
3

4
4

CN10

R157
0Ω

P2.3

GND

P2.4
P2.5

OLED显示屏

I2C  4线接口
传感器模块

1
1

2
2

3
3

4
4

CN7

R138

1.5kΩ

悬空
P6.1

R174

300Ω

R175
300Ω

P7.1

P7.0

R176
300Ω

R177
300Ω

P7.3

P7.2

M
IC

+ 1

- 2

MIC1

GMI6050P-36db

D7
SD103AWT

D8
SD103AWT

D9
SD103AWT

D10
SD103AWT

D11
SD103AWT

R97
200Ω

R106

1kΩ
R165

51kΩ

R178
1kΩ

C110

220pF

C111
1uF

S_5V

R179 0Ω

USB+5V

P7.6

R180

0Ω

VIO SYS-VCC

VIO

R184 0Ω

R185

0Ω

S_5V

S_3.3V

AI大学计划实验箱 STC32G144K246-V1.5 原理图
2026-1-12

示波器、音频、彩屏

LIN 总线接口

1
1

2
2

3
3

4
4

5
5

6
6

7
7

CN9

1
1

2
2

3
3

4
4

5
5

6
6

7
7

CN8


	Pages
	SCH_实验箱STC32G144K246-V1.5 1-实验箱AI8052U主电路-V1.5
	SCH_实验箱STC32G144K246-V1.5 2-示波器、音频、彩屏

	Net
	GND
	$1N206
	$1N213
	$1N216
	$1N283
	$1N285
	$1N292
	$1N307
	$1N314
	$1N315
	$1N317
	$1N386
	$1N411
	$1N440
	$1N442
	$1N444
	$1N446
	$1N447
	$1N457
	$1N458
	$1N463
	$1N467
	$1N498
	$1N585
	$1N5654
	$1N5698
	$1N5712
	$1N5714
	$1N71245
	$1N80429
	$1N90474
	$1N92076
	$1N92163
	$1N92169
	$1N92176
	$1N92177
	$1N92178
	$1N109926
	$1N198994
	$1N199131
	$1N211768
	$1N212325
	$1N212332
	$1N224140
	$1N295203
	$1N345917
	$1N359963
	$1N466714
	$1N466717
	$1N539675
	$1N553592
	$1N553629
	$1N558201
	$1N558239
	$1N622766
	$1N622780
	$1N622844
	$1N622901
	$1N623125
	$2N7701
	$2N7754
	$2N7770
	$2N7773
	$2N7784
	$2N7828
	$2N7882
	$2N7884
	$2N7886
	$2N7900
	$2N7979
	$2N8015
	$2N8025
	$2N8053
	$2N8062
	$2N8065
	$2N8082
	$2N8089
	$2N8161
	$2N8185
	$2N8217
	$2N8229
	$2N8231
	$2N8254
	$2N8262
	$2N8294
	$2N8361
	$2N8389
	$2N8412
	$2N8480
	$2N8484
	$2N8486
	$2N8500
	$2N8512
	$2N8514
	$2N8516
	$2N8518
	$2N8522
	$2N8541
	$2N8548
	$2N8551
	$2N8561
	$2N8562
	$2N8563
	$2N8567
	$2N8568
	$2N8575
	$2N8578
	$2N8580
	$2N8596
	$2N8603
	$2N26746
	$2N48577
	$2N74836
	$2N74849
	$2N105480
	$2N105493
	$2N132096
	$2N147313
	$2N177153
	$2N201290
	$2N210736
	$2N210739

	SYS-VCC
	$1N211
	$1N212
	$1N282
	$1N284
	$1N286
	$1N300
	$1N301
	$1N319
	$1N384
	$1N412
	$1N413
	$1N415
	$1N417
	$1N419
	$1N421
	$1N423
	$1N425
	$1N427
	$1N497
	$1N5688
	$1N223238
	$1N622906
	$2N7750
	$2N7780
	$2N7991
	$2N8012
	$2N8058
	$2N8421
	$2N8488
	$2N8520
	$2N8595
	$2N132657
	$2N191720

	S_VCC
	$1N302
	$1N627728

	VREF
	$1N325
	$1N385
	$1N589
	$1N91890
	$2N176708

	D+
	$1N441

	D-
	$1N448

	A
	$1N90521

	B
	$1N90583

	MCU-VCC
	$1N91884
	$1N92183
	$1N92185
	$1N622392
	$2N7831
	$2N7872
	$2N8529
	$2N8543
	$2N132044

	UCAP
	$1N92174

	XL
	$2N7816
	$2N7894

	YU
	$2N7819
	$2N7897

	XR
	$2N7822
	$2N7888

	YD
	$2N7825
	$2N7891

	TVDD
	$2N7906
	$2N7923

	HPRO
	$2N7988
	$2N8001

	HPLO
	$2N7998
	$2N8558

	VBAT
	$2N8219
	$2N8224
	$2N8248

	OSC
	$2N8405

	VIO
	$2N191708
	$2N191724

	-V3.3
	$2N8440
	$2N8506
	$2N8510
	$2N8564

	+V3.3
	$2N8366
	$2N8419
	$2N8454
	$2N8508

	$1N181
	$1N181

	$1N184
	$1N184

	$1N185
	$1N185

	$1N186
	$1N186

	$1N187
	$1N187

	$1N188
	$1N188

	$1N189
	$1N189

	$1N198
	$1N198

	$1N199
	$1N199

	$1N202
	$1N202

	$1N203
	$1N203

	$1N204
	$1N204

	$1N214
	$1N214

	$1N215
	$1N215

	$1N218
	$1N218

	$1N289
	$1N289

	$1N297
	$1N297

	$1N387
	$1N387

	$1N388
	$1N388

	$1N389
	$1N389

	$1N390
	$1N390

	$1N391
	$1N391

	$1N392
	$1N392

	$1N393
	$1N393

	$1N394
	$1N394

	$1N459
	$1N459

	$1N460
	$1N460

	$1N470
	$1N470

	$1N482
	$1N482

	$1N483
	$1N483

	$1N499
	$1N499

	$1N501
	$1N501

	$1N5691
	$1N5691

	$1N5709
	$1N5709

	$1N80071
	$1N80071

	$1N92184
	$1N92184

	$1N92188
	$1N92188

	$1N189940
	$1N189940

	$1N199136
	$1N199136

	$1N199142
	$1N199142

	$1N211149
	$1N211149

	$1N211151
	$1N211151

	$1N211153
	$1N211153

	$1N211155
	$1N211155

	$1N211157
	$1N211157

	$1N211159
	$1N211159

	$1N211161
	$1N211161

	$1N211163
	$1N211163

	$1N211734
	$1N211734

	$1N211736
	$1N211736

	$1N211738
	$1N211738

	$1N211740
	$1N211740

	$1N211744
	$1N211744

	$1N211748
	$1N211748

	$1N211750
	$1N211750

	$1N211752
	$1N211752

	$1N211754
	$1N211754

	$1N211756
	$1N211756

	$1N211762
	$1N211762

	$1N211764
	$1N211764

	$1N211766
	$1N211766

	$1N212540
	$1N212540

	$1N212542
	$1N212542

	$1N212904
	$1N212904

	$1N212908
	$1N212908

	$1N212912
	$1N212912

	$1N212916
	$1N212916

	$1N212920
	$1N212920

	$1N212924
	$1N212924

	$1N212932
	$1N212932

	$1N212936
	$1N212936

	$1N212972
	$1N212972

	$1N224062
	$1N224062

	$1N295223
	$1N295223

	$1N345911
	$1N345911

	$1N345913
	$1N345913

	$1N466708
	$1N466708

	$1N466710
	$1N466710

	$1N485270
	$1N485270

	$1N534933
	$1N534933

	$1N539673
	$1N539673

	$1N539678
	$1N539678

	$1N562825
	$1N562825

	$1N622398
	$1N622398

	$1N622580
	$1N622580

	$1N622758
	$1N622758

	$2N7709
	$2N7709

	$2N7762
	$2N7762

	$2N7778
	$2N7778

	$2N7935
	$2N7935

	$2N7938
	$2N7938

	$2N7981
	$2N7981

	$2N7984
	$2N7984

	$2N8004
	$2N8004

	$2N8008
	$2N8008

	$2N8017
	$2N8017

	$2N8021
	$2N8021

	$2N8023
	$2N8023

	$2N8050
	$2N8050

	$2N8074
	$2N8074

	$2N8076
	$2N8076

	$2N8078
	$2N8078

	$2N8084
	$2N8084

	$2N8093
	$2N8093

	$2N8099
	$2N8099

	$2N8105
	$2N8105

	$2N8110
	$2N8110

	$2N8116
	$2N8116

	$2N8118
	$2N8118

	$2N8267
	$2N8267

	$2N8279
	$2N8279

	$2N8299
	$2N8299

	$2N8305
	$2N8305

	$2N8313
	$2N8313

	$2N8322
	$2N8322

	$2N8331
	$2N8331

	$2N8336
	$2N8336

	$2N8372
	$2N8372

	$2N8378
	$2N8378

	$2N8392
	$2N8392

	$2N8399
	$2N8399

	$2N8416
	$2N8416

	$2N8432
	$2N8432

	$2N8435
	$2N8435

	$2N8444
	$2N8444

	$2N8447
	$2N8447

	$2N8457
	$2N8457

	$2N8523
	$2N8523

	$2N8546
	$2N8546

	$2N8576
	$2N8576

	$2N8577
	$2N8577

	$2N8588
	$2N8588

	$2N8591
	$2N8591

	$2N57547
	$2N57547

	$2N57557
	$2N57557

	$2N74702
	$2N74702

	$2N147685
	$2N147685

	$2N147735
	$2N147735

	$2N147794
	$2N147794

	$2N162019
	$2N162019

	$2N162025
	$2N162025

	$2N162107
	$2N162107

	$2N162113
	$2N162113

	$2N171568
	$2N171568

	$2N171575
	$2N171575

	$2N171615
	$2N171615

	$2N171617
	$2N171617

	$2N171653
	$2N171653

	$2N171655
	$2N171655

	$2N177075
	$2N177075

	$2N191703
	$2N191703

	CAN1-FD-L
	$2N8145

	CAN1-FD-H
	$2N8153

	CAN2-FD-L
	$2N8163
	$2N132634

	CAN2-FD-H
	$2N8171
	$2N132639

	COM0
	$1N396
	$1N429

	COM1
	$1N402
	$1N430

	COM2
	$1N401
	$1N431

	COM3
	$1N398
	$1N433

	COM4
	$1N395
	$1N435

	COM5
	$1N400
	$1N436

	COM6
	$1N434
	$1N211127

	COM7
	$1N397
	$1N432

	IM0
	$2N132040
	$2N132139

	IM1
	$2N132038
	$2N132143

	IM2
	$2N8134
	$2N132036

	LEDK1
	$2N7813
	$2N7941

	LEDK2
	$2N7876
	$2N7945

	LEDK3
	$2N7879
	$2N7949

	LIN1
	$2N8239

	LIN2
	$2N48917
	$2N132960

	P0.0
	$1N217
	$1N408
	$1N92094
	$2N7851

	P0.1
	$1N219
	$1N410
	$1N92091
	$2N7854

	P0.2
	$1N221
	$1N404
	$1N92088
	$2N7857

	P0.3
	$1N223
	$1N406
	$1N92085
	$2N7860

	P0.4
	$1N225
	$1N407
	$1N92082
	$2N7863

	P0.5
	$1N227
	$1N409
	$1N92010
	$2N7866

	P0.6
	$1N229
	$1N403
	$1N92013
	$2N7869

	P0.7
	$1N231
	$1N405
	$1N92016
	$2N7786
	$2N147652

	P1.0
	$1N92055
	$1N369319

	P1.1
	$1N502
	$1N92058

	P1.4
	$1N425145
	$2N8384

	P1.5
	$1N180
	$1N92067

	P1.6
	$1N92070
	$1N92179

	P1.7
	$1N92073
	$1N92181

	P2.0
	$1N91950
	$2N7734
	$2N7789

	P2.1
	$1N91947
	$2N7758
	$2N7792

	P2.2
	$1N92154
	$2N7730
	$2N7795
	$2N8535

	P2.3
	$1N92151
	$2N7726
	$2N7798
	$2N8524
	$2N8597
	$2N147892

	P2.4
	$1N235
	$1N92148
	$2N7722
	$2N7801
	$2N8527
	$2N8537
	$2N8601
	$2N147939

	P2.5
	$1N234
	$1N92145
	$2N7718
	$2N7804
	$2N8531
	$2N8599
	$2N147956

	P2.6
	$1N92142
	$2N7714
	$2N7807
	$2N8533

	P2.7
	$1N92139
	$2N7711
	$2N7810

	P3.0_RXD_D-
	$1N477
	$1N91929

	P3.1_TXD_D+
	$1N478
	$1N91932

	P3.2
	$1N192
	$1N197
	$1N91935

	P3.3
	$1N193
	$1N196
	$1N91938

	P3.4
	$1N194
	$1N201
	$1N91941
	$1N562822

	P3.5
	$1N195
	$1N200
	$1N92001

	P3.6
	$1N190
	$1N500
	$1N91998

	P3.7
	$1N191
	$1N503
	$1N91995

	P4.1
	$1N233
	$1N91962

	P4.2
	$1N91959
	$2N7742
	$2N7842

	P4.3
	$1N91956
	$2N8131

	P4.4
	$1N91953
	$2N7738
	$2N7845

	P4.5
	$1N92100
	$2N7746
	$2N7839

	P4.6
	$1N298
	$1N303
	$1N324
	$1N92097

	P4.7
	$1N291
	$1N304
	$1N323
	$1N92061

	P5.0
	$1N91944
	$1N485266
	$2N147739

	P5.1
	$1N92004
	$2N7705
	$2N7848

	P5.2
	$1N92079
	$2N8270

	P5.3
	$1N92007
	$2N8276

	P5.4
	$1N299
	$1N382
	$1N92172

	P6.0
	$1N480586
	$1N637010

	P6.2
	$1N336185
	$2N8029

	P6.3
	$1N92028
	$2N8459

	P6.4
	$1N91896
	$2N8121

	P6.5
	$1N91899
	$2N8047

	P6.6
	$1N91902
	$2N8044

	P6.7
	$1N92166
	$2N8032

	P7.0
	$1N293
	$1N91992
	$2N162022

	P7.1
	$1N281
	$1N91989
	$2N162016

	P7.2
	$1N295
	$1N91986
	$2N162110

	P7.3
	$1N296
	$1N91983
	$2N162104

	P7.4
	$1N280
	$1N92136
	$2N8465

	P7.5
	$1N294
	$1N92133

	P7.6
	$1N92130
	$2N177038

	P7.7
	$1N92127
	$2N8141

	P8.1
	$1N92034
	$2N8124

	P8.2
	$1N92037
	$2N8040

	P8.3
	$1N92040
	$2N8036

	P8.4
	$1N92043
	$2N8282

	P8.5
	$1N92046
	$2N8288

	P8.6
	$1N306
	$1N309
	$1N92049

	P8.7
	$1N305
	$1N308
	$1N92052

	P9.0
	$1N359967
	$1N425152

	P9.1
	$1N91908
	$2N8273
	$2N8285

	P9.2
	$1N91911
	$2N8593

	P9.3
	$1N91914
	$2N7836

	P9.4
	$1N207
	$1N91917

	P9.5
	$1N312997
	$2N8572

	P9.6
	$1N91923
	$2N8569

	P9.7
	$1N91926
	$2N8369

	PA.0
	$1N416
	$1N91980

	PA.1
	$1N414
	$1N91977

	PA.2
	$1N418
	$1N92160

	PA.3
	$1N420
	$1N91974

	PA.4
	$1N424
	$1N91971

	PA.5
	$1N422
	$1N92157

	PA.6
	$1N426
	$1N91968

	PA.7
	$1N428
	$1N91965

	PB.0
	$1N92124
	$2N7928

	PB.1
	$1N92121
	$2N7914

	PB.2
	$1N92118
	$2N7917

	PB.3
	$1N92115
	$2N7920

	PB.4
	$1N92112
	$2N7911

	PB.5
	$1N92109
	$2N7932

	PB.6
	$1N295234
	$1N336181

	PC1-USB+5V
	$1N443
	$1N445
	$1N466
	$1N468

	PC2-USB+5V
	$1N480
	$1N496

	S_3.3V
	$2N48575
	$2N191894

	S_5V
	$2N177159
	$2N191891

	U20-P30/D-
	$1N456
	$1N461

	U20-P31/D+
	$1N455
	$1N462

	USB+5V
	$1N439
	$1N340886
	$1N623031
	$2N8587
	$2N132965
	$2N177201



