




Wurth Elektronik eiSos is one of the leading manufacturers of electronic and electromechanical components in Europe. The product portfolio includes: 
EMC Components, EMC Filters, Capacitors, Inductors, RF Inductors and LTCC Components, Resistors, Quartz, Oscillators, Transformers, Components 
for Circuit Protection, Power Modules,LEDs, Connectors, Switches, High-Power Contacts , Assembly Technique, Wireless Connectivity and Sensors.

Renesas Electronics Corporation delivers trusted embedded design innovation with complete semiconductor solutions that enable billions of connected, 
intelligent devices to enhance the way people work and live. A global leader in microcontrollers, analog, power, and SoC products, Renesas provides 
comprehensive solutions for a broad range of automotive, industrial, infrastructure, and IoT applications that help shape a limitless future.

SEGGER has over twenty-five years of experience in Embedded Systems, producing cutting-edge RTOS and Software Libraries,and offering a full set
of hardware tools (for development and production) and software tools. The J-Link debug probes, with Ozone the accompanying debugger and 
performance analyzer, and Embedded Studio the powerful cross platform C/C++ IDE, are available to support developers in creating their own embedded 
systems.


AP Memory is a memory IC design company focusing on Low to Mid density RAM solutions, providing a full range of IoT RAM (low pin count QSPIOPI-
PSRAM), ADMUX RAM (CellularRAM), low power DRAM (LPDDR2/LPDDR3), as well as innovative solution for AI such as UHS OPI and more... 
Partnering with an advanced DRAM technology foundry, AP Memory provides world class performance, supply longevity, quality and cost, including high 
volume and customer oriented innovative and customized solutions, in both KGD and package form.
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USB_DP

VCC_USB

VSS_USB

P108 / TMS / SWDIO
P300 / TCK / SWCLK
P109 / TDO / SWO
P110 / TDI

P101
P102
P103
P104

P112

P302

P111

P301

P409
P408

P402
P207
P206

P000
P001
P002
P013
P014
P015

P500

P407

PA
D

6

2

1

3
4
5

7
8

9

10
11
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13

14
15

16

17
18

19
20
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23

24
25

26
27

28

29

30
31

32
33
34
35
36

37

38
39
40

4142

43 44
45

46
47
48

49

R7FA4M2AB3CNE
U5

C
12

9
10

0n
F

GND

R
10

8
10

K

GND

J_TMS/SWDIO 3D
R29150R
R28150R J_TCK/SWCLK 3D

J_nRESET 3D

R27150R J_TDI 3D

J_TDO/SWO 3DR30150R

R109150R TP21

R
11

0
10

K

3V3D

VCOM_RxD 4DR23150R VCOM_TxD 4D
TP22
TP23R111150R

C119 100nF

G
N

D

DEBUG_USB_DP

SW_RESET

DEBUG_USB_DM

J_nTRST

VCOM_CTS
VCOM_RTS
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DECOUPLING CAP



[P605]

[P008]

[P405]
[P406]
[P700]

[P704]
[P705]
[P701]
[P703]
[P702]

[P713]
[P014]

[P604]

KSZ8081RNA

KSZ8081RND

X3 C41

F F

NF NF

C42

F

NF NF: Not Fitted
F: Fitted

X6 R100 R101 R102 C115

F F F F F

NF NF NF NF NF

R36

NF

F

C
52

10
0n

F

C
51

10
0n

F

1

2 4

3

X3
25MHz

C
41

18
pF

C
42

18
pF

C
43

10
uF

_1
6V

C
47

10
0n

F

C
48

10
0n

F

C
50

10
0n

F

3V3D

C
44

10
0n

F

3V3D VDDA33

C
45

10
uF

_1
6V

C
46

10
0n

F

VD
D

A_
3.

3

VD
D

_1
.2

TXP

TXM

RXP

RXM

XO
XI

REXT

MDC
MDIO

VD
D

IO

RXD1
RXD0

CRS_DV / PHYAD[1:0]
REF_CLK

RXER

INTRP

TXEN

TXD0
TXD1

G
N

D

LED0 / ANEN_SPEED

RST#

PA
D

1 2

3

4

5

6

7
8

9

10
11

12
13

14

15
16

17

18

19

20
21

22

23

24

25

U6
KSZ8081RNA

R35 22R

R37 22R
R38 22R

R36 22R

R
31

4K
7

3V3D

3V3D

3V3D VDDA33VDD_1.2

VDDA33L3
742792609

R
39

6K
49

R40470R

TD+
TCT
TD-

RD+
RCT
RD-

LED1+
LED1-

NC

LED2+
LED2-

COM
SHIELD
SHIELD

1
2
3

4
5
6

9
10
11
12

8

7

13
14

7499011121A
CN5

R
33

1K
5

VDD_1.2

C
49

2.
2u

F_
25

V

R
32

4K
7

R34 22R

13.5A ETH_MDC

4.3B RMII0_TXD_EN
4.3B RMII0_TXD1
5.4A RMII0_TXD0

5.4A RMII0_RXD0
5.4A RMII0_RXD1

5.4A RMII0_RX_ER
5.4A RMII0_CRS_DV

13.5A ETH_MDIO

ETH_IRQ4.1A

nRESET_SYS3.5B_7.3C

*R42
470R

*SH80 0R

R
10

1
10

K

3V3D

C
11

5
10

0n
F

R
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2
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R3V3D
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GND

GND GND

GND GND GND
GND

GND

GND

GND

GND GND

5.4A RMII0_REF50CK

R100

22R

STDBY
GND

VDD
OUT

1
2
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3

50MHz
X6
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TXP

RXM

RXP
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EEPROM

MICRO SDCARD

CLOSE OPEN

CARD REMOVED CARD INSERTED

CD (CARD DETECTION)

SD0_CD = 1 SD0_CD = 0 

(Double footprint for the external
Serial Flash Memory)

[P205]
[P206]

[P500]
[P501]

[P502]
[P503]
[P504]
[P505]

[P413]
[P412]

[P411]
[P410]
[P206]
[P205]

[P415]

I2C Address : 1010 000x (0x50)

C56
100nF

3V3D

R
48

22
K

R
49

22
K

R
50

22
K

R
51

22
K

R
52

22
K

3V3D

R
43

22
K

R
44

22
K

R
45

22
K

R
46

22
K

R
47

22
K

3V3D

C53
100nF

3V3D

SCL
SDA

WP
VSS

VCC
1
3

5

2
4

U10
CAT24AA16TDI-GT3

3V3D

C55 100nF

SCLK
CS#

SIO0 / SI
SIO1 / SO
SIO2 / WP#
SIO3 / RESET#

VCC

GND

6
1

5
2
3
7

8

4

U7
MX25L25645GM2I-08G

R
53

22
K

DAT2
DAT3/CD

CMD
CLK

DAT0
DAT1

CD (NC)

COM
CD (NC)

COM

VDD

VSS

NC: Normally Closed

1
2

3
5

7
8

9

10

11

12

4

6

CN6
693071010811

AY
2

3

4

5

U9
SN74LVC1G04DCKT

3V3D

C
54

10
0n

F

SCLK
CS#

SIO0 / SI
SIO1 / SO
SIO2 / WP#
SIO3 / RESET#

VCC

GND

GND

6
1

5
2
3
7

8

4

9

U8
MX25L25645GZNI-08G 3V3D

5.1A QIO0
5.1A QIO1
5.1A QIO2
5.1A QIO3

QSSL5.1A

QSPCLK5.1A

4.6C_5.6C_11.2C_12.4A_13.1A_16.4B BOARD_SDA
BOARD_SCL4.6C_5.6C_11.2C_12.4A_13.1A_16.3B

SD0_CD13.5C

13.5B SD0_DATA0
13.5B SD0_DATA1
4.6C SD0_DATA2
4.6C SD0_DATA3

13.5B SD0_CMD
SD0_CLK13.5B
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[P310]
[P309]
[P308]
[P307]
[P306]
[P305]
[P304]
[P303]
[P302]
[P301]
[P111]
[P112]
[P113]
[P114]
[P115]

[P611]
[P311]
[P312]
[P610]

[P608]
[P601]

[P602]

[P801]
[P800]
[P603]
[P604]
[P605]
[P614]
[P613]
[P612]
[P107]
[P106]
[P105]
[P104]
[P103]
[P102]
[P101]
[P100]

[P609]

BS1
BS0
A12
A11
A10
A9
A8
A7
A6
A5
A4
A3
A2
A1
A0

/CS
/RAS
/CAS
/WE

UDQM
LDQM

CKE
CLK

VS
S

VS
S

VS
S

VS
SQ

VS
SQ

VS
SQ

VS
SQ

VDDQ
VDDQ
VDDQ
VDDQ

VDD
VDD
VDD

DQ12
DQ13
DQ14
DQ15

DQ8
DQ9

DQ10
DQ11

DQ4
DQ5
DQ6
DQ7

DQ0
DQ1
DQ2
DQ3

NC

1

2

3

4
5

6

7
8

9
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14
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19
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23
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41
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43

44
45

46

47
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52

53

54

40

*U11
W9825G6KH-6I

3V3D 3V3D 3V3D 3V3D

*R
54
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K

3V3D

*R
55

10
K

*R
56

10
K

*R
57

10
K

4.6C SDRAM_A06
4.6C SDRAM_A07
4.3A SDRAM_A08
4.6C SDRAM_A09
4.6D SDRAM_A10
4.3A SDRAM_A11
4.6D SDRAM_A12

SDRAM_A054.6B
SDRAM_A044.6B
SDRAM_A034.6B
SDRAM_A024.6B
SDRAM_A014.6C

SDRAM_A134.3A
4.3A SDRAM_A14
4.3A SDRAM_A15

4.6ASDRAM_DQ00
4.6ASDRAM_DQ01
4.6ASDRAM_DQ02
4.6ASDRAM_DQ03
4.6ASDRAM_DQ04

4.6BSDRAM_DQ06
4.6ASDRAM_DQ05

4.6BSDRAM_DQ07

5.6BSDRAM_DQ13
5.6BSDRAM_DQ12
5.6BSDRAM_DQ11

5.1BSDRAM_DQ08
5.6BSDRAM_DQ09
5.6BSDRAM_DQ10

SDRAM_DQ14 5.4B

SDRAM_DQ15 5.4B

4.6D SDRAM_CAS#
4.3A SDRAM_RAS#

5.6A SDRAM_DQM0

5.6A SDRAM_SDCLK

5.1B SDRAM_A00_DQM1

5.6B SDRAM_CKE

5.6B SDRAM_WE#

5.1B SDRAM_SDCS#

*C
67

10
uF

_1
6V

*C
58

10
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F

*C
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10
0n

F

*C
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10
0n

F

*C
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F
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F
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DVDDIO = 3.3V
DVDD = 1.8V
AVDD = 1.8V
PVDD = 1.8V

I2C Address : 0011 000x (0x18)

[P005]

[P114]
[P115]
[P113]
[P112]

[P205]
[P206]

DECOUPLING CAPACITORS

[P512]
[P511]

1V8D
C

73
10

uF
_1

6V

C
75

10
uF

_1
6V

AVDD 1V8D

C
77

10
uF

_1
6V

C
80

10
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6V

PVDD

AVDD PVDD3V3D 1V8D

R68 2K2

R
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0R

3V3D

R
64

10
K

3V3D

3V3D

R
65

10
K

MCLK

ROUTP

SDOUT
SDIN
LRCLK
BCLK

/IRQ

SCL
SDA

PREG
REF

ROUTN

LOUTN
LOUTP

JACKSNS/AUX

LINL
LINR

MICLP / DIGMICDATA
MICLN / DIGIMICCLK

MICRP
MICRN

MICBIAS

REG

D
VD

D
IO

D
VD

D

AV
D

D

PV
D

D

D
G

N
D
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N

D

PG
N
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NC
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C
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C
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V

C
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C
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V

C
74
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F

C
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C
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F

C
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F

C
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F

C
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F

C
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F

C
87
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F

C
88
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F

AVDD PVDD3V3D 1V8D

L4
742792609

L5
742792609

R
66
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K

AUDIO_IRQ4.1A

SSI_LRCLK4.6B

SSI_RXD4.6B

SSI_BCK4.6B

SSI_TXD4.6C

SLEEVE
RING2
RING1

TIP

T R1 R2 S

LE
FT

R
IG

H
T

G
N

D
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3
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MIKROBUS

PMOD2

(CTS)
(RTS)





[P000]
[P508]
[P711]
[P204]
[P202]
[P203]

[P400]
[P001]
[P408]
[P409]
[P205]
[P206]

PMOD1



[P003] [P004]
[P009]
[P313]
[P506]

[P600]
[P203]
[P202]
[P204]

[P006]
[P009]
[P403]
[P404]

[P015]


3D ACCELEROMETER

I2C Address : 0011 001x (0x19)

[P401]
[P402]

[P205]
[P206]

CAN TRANSCEIVER

TCAN330GDR

TCAN332GDR

SN65HVD230DR

R104 R105

F NF

NF NF

NF F

R77

F

NF

F

NF: Not Fitted
F: Fitted

[P304]
[P305]
[P614]
[P613]

[P302]
[P301]
[P111]

[P414]

[P302]
[P301]
[P111]

[P203]
[P202]
[P204]

RST
CS
SCK
MISO
MOSI
+3V3
GND

PWM
INT
RX
TX

SCL
SDA
+5V

GND

AN

mikro
BUS1

2
3
4
5
6
7
8 9

10
11
12
13
14
15
16

CN8

3V3D

C95 100nF C98 100nF

1 
2
3
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7
8
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1
2
3
4
5
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7
8
9
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613012243121
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R
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K
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R

75
10

K

R
69

10
K

R
71
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K

3V3D

5V_IN

4.6D_5.3C MIKROBUS_RTS_SS
5.1A MIKROBUS_RST MIKROBUS_IRQ 4.1A

3V3D

4.1A MIKROBUS_AN

4.1B_13.1C MIKROBUS_RSPCK
4.1B_13.1C MIKROBUS_MISO
4.1B_13.1C MIKROBUS_MOSI

4.3BMIKROBUS_PWM

4.2C_4.6CMIKROBUS_RXD
4.2C_4.6DMIKROBUS_TXD

13.3AMIKROBUS_SDA
MIKROBUS_SCL 13.3A

3V3D 3V3D

C93 100nF C96 100nF

1 
2
3
4
5
6

7
8
9

10
11
12

1
2
3
4
5
6

7
8
9
10
11
12

CN9
613012243121R

70
10

K

R
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10
K

3V3D

R
73

10
K

3V3D

PMOD1_IRQ 4.1A

PMOD2_IRQ 4.1A

PMOD1_SS4.1A

PMOD2_SS4.6D_5.6A

PMOD_MISO1C_13.3C

PMOD_MOSI1C_13.3C

PMOD_RSPCK1C_13.3C

PMOD_MISO1B_13.3C

PMOD_MOSI1B_13.3C

PMOD_RSPCK1B_13.3C

R
78

10
K

MEMS_INT_04.1A

4.6C_5.6C_9.5A_11.2C_13.1A_16.4B BOARD_SDA

3V3D

G
N

D

SCL
SDA
SAO
CS

INT_1
INT_0 RSVD

NCVD
D

VD
D

IO
G

N
D
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3
4

10

5

12
11

9
86

2

7

1

U16
2533020201601

3V3D

R
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R
81
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K

*R
77

10
K

CAN0_RX4.3B

CAN0_TX4.3B

C99 100nF

3V3D

C
10

0
10

0n
F

R
84

60
R

4

R
83

60
R

4

CANH
VCC

D / TXD

GND

R / RXD

Rs / NC

CANL
VREF

7

3
2

1
4

8

6
5

U15
SN65HVD230DR

1

2

3

CN11
691210910003

PMOD2_GPIO9 4.2C
PMOD2_GPIO10 4.2D

PMOD2_RST 13.5C

PMOD1_GPIO10 13.5C

PMOD1_GPIO9 13.5C

PMOD1_RST 4.1A_13.4C

R
76
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K

3V3D

BOARD_SCL4.6C_5.6C_9.5A_11.2C_13.1A_16.3B
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N
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I2C BUS SELECTION FOR MIKROBUS

SPI BUS SELECTION FOR PMOD

MDC/MDIO & TRACE SIGNALS SELECTION

[P614]

[P613]

[P111]

[P204]

[P301]

[P202]

[P302]

[P203]

SDCARD / CAMERA MULTIPLEXING

[P414]

[P009]

[P206]

[P009]

[P205] TRACE_DATA0 7.3A

TRACE_TCLK 7.3A

BOARD_SDA4.6C_5.6C_9.5A_11.2C_12.4A_16.4B

BOARD_SCL4.6C_5.6C_9.5A_11.2C_12.4A_16.3B

4.1B_12.1A MIKROBUS_RSPCK

4.1B_12.1A MIKROBUS_MISO

4.1B_12.1A MIKROBUS_MOSI

4.1A P014

4.1C P211

4.1C P214

8.1CETH_MDIO

MIKROBUS_SCL 12.3A

12.3AMIKROBUS_SDA

PMOD_RSPCK 12.1B_12.1C

PMOD_MOSI 12.1B_12.1C

PMOD_MISO 12.1B_12.1C

5.4A P713 ETH_MDC 8.1C

R96 0R

R97 0R

R99 0R

R9 0R

16.4BCAM_PIXD0

SD0_DATA1 9.4C

16.3BCAM_PIXD1

SD0_DATA0 9.4C

16.4B
CAM_PIXD2

SD0_CMD 9.4C

16.3BCAM_PIXD3

SD0_CLK 9.4C

4.3B P410

4.3B P411

4.3B P412

4.3B P413

16.4BCAM_PIXD4

PMOD2_RST1 4C4.3B P414

16.3BCAM_PIXD5

SD0_CD 9.3C4.3B P415

PMOD2_RST 12.3CPMOD2_RST15C

PMOD1_RST4.1A_12.3B

16.3BCAM_RST#

PMOD1_GPIO9 12.3B4.3A P313

16.4BCAM_PWR_DN

PMOD1_GPIO10 12.3B5.1A P506

*SH82 0R

*SH84 0R

*SH90 0R

*SH92 0R

*SH94 0R

*SH98 0R

*SH100 0R

*SH102 0R

*SH104 0R

*SH106 0R

*SH108 0R

*SH110 0R

*SH112 0R
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*SH96 0R

DNF*SH97 0R

DNF*SH99 0R

DNF*SH101 0R

DNF*SH105 0R

DNF*SH95 0R

*SH111 0R

*SH109 0R

*SH103 0R

*SH107 0R
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5V TO 3V3 Digital

5V TO 1V8 Digital

5V POWER SOURCE

JACK POWER SUPPLY MUST
BE STRICTLY 5V

POWER ON LED

V_JACK
D6

PMEG3020EP

D7
PMEG3020EP

5V_IN

C103
22uF_16V

C104
100nF

1

2

3

CN12
694106105102

5V_JLINK

TP2

TP
1

TP3 TP4 TP5 TP6 TP7

3V3D

R
94

47
0R

TP9

R
93

10
0K

3V3D

TP8

Vi

EN

G
N

D

SW

FB

1

3 4

2

5

U17
TPS62200

R
92

56
0K

C
10

8
27

pF
C

11
6

15
0p

F

L6
10uH

1V8D

Vi

EN

G
N

D

SW

FB

1

3 4

2

5

U18
TPS62200

L7
10uH

R
4

47
0K

R
6

18
0K

C
10

7
33

pF
C

11
8

10
0p

F

C
10

5
4.

7u
F_

10
V

C
10

9
10

uF
_1

0V

C
10

6
4.

7u
F_

10
V

C
11

7
10

uF
_1

0V

5V_IN

C
12

3
10

0n
F

C
12

4
10

0n
F

C
12

5
10
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C
12

6
10
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F

5V_IN
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GND

GND

GND GND GND GND GNDGND

GNDGNDGND GND

GNDGND GND GND

A
K

D8
Red
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USER PUSH-BUTTONS

USER POTENTIOMETER

[P207] [P408]

[P002]

USER LEDS

[P711]

[P409]

[P712]

[P007] R
89

10
K

3V3D

3
1 2

4
SW

1

2

3
1

P1
3352T-1-103LF

3V3D

POT_AN4.1A

SW1 4.1B

*R87 470R

*R88 470R

LED25.4A

LED14.1A
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GND

GND
GND

A
K

LED1

Green
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K

LED2

Green
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

ARDUCAM 8-BIT INTERFACE CAMERA
I2C Address : Depend on Camera Module

[P205]

[P512]

[P602]

[P403]

[P415]

[P413]

[P411]

[P313]

[P206]

[P409]

[P404]

[P414]

[P412]

[P410]

[P506]

*R
10

3
10

K

3V3D

3V3D

*C114
100nF
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GND GND

+3V3

PCLK

D7

D5

D3

D1

VSYNC

SCL

GND

SDA

HSYNC

XLCK

D6

D4

D2

D0

RST PWDN

1 2

3 4

5 6

7 8

9 10

11 12

13 14

15 16

17 18

*CN13
61301821821

G
N

D

CAM_PIXD0 13.5BCAM_PIXD113.5B

CAM_PIXD313.5C CAM_PIXD2 13.5B

CAM_PIXDCLK4.2C

CAM_PIXD513.5C CAM_PIXD4 13.5C

BOARD_SDA 4.6C_5.6C_9.5A_11.2C_12.4A_13.1ABOARD_SCL4.6C_5.6C_9.5A_11.2C_12.4A_13.1A

CAM_HSYNC 4.2CCAM_VSYNC5.6C

CAM_PIXD6 4.2DCAM_PIXD74.2D

CAM_RST#13.5C CAM_PWR_DN 13.5D

CAM_XLCK 2C

*C120 100nF

G
N

D

3V3D

CAM_XLCK 4B
STDBY
GND

VDD
OUT

1
2

4
3

27MHz
*X5
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V1.0 First draft2023.03.21
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