
1 2 3 4 5

1 2 3 4 5

A

B

C

D

A

B

C

D

Date: 2024-10-08
KiCad E.D.A. 9.0.6

Rev: v7.1Size: USLetter
Id: 1/6

Title: 12-12 NI G4.1 Arena Modular LED Display

File: arena_12-12_NI_v7.kicad_sch
Sheet: /
IORodeo for Reiserlab @ Janelia

POW{POW}

Power & Voltage Regulators

File: power.kicad_sch

PAN5V{PAN} POW{POW}

Panel Headers

File: panel_headers.kicad_sch

PAN5V{PAN}PAN3V{PAN}

POW{POW}

Level Shifters

File: level_shifters.kicad_sch

Ground Holes

File: holes.kicad_sch

PAN3V{PAN}

NI Connector

File: ni_connector.kicad_sch

12-12 NI Arena



1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 2 3 4 5 6 7 8 9 10 11 12 13 14

A

B

C

A

B

C

Date: 2024-10-08
KiCad E.D.A. 9.0.6

Rev: v7.1Size: User
Id: 2/6

Title: 12-12 NI G4.1 Arena Modular LED Display

File: panel_headers.kicad_sch
Sheet: /Panel Headers/
IORodeo for Reiserlab @ Janelia

GNDGND

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

P1

C
O

N
N

15

R2
20k

GND

GND

R1
200

G
1

D
3

S
2

Q2
MOSFET_NCHAN

GND

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

P3

C
O

N
N

15

GND

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

P2

C
O

N
N

15

GND

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

P4

C
O

N
N

15

GND

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

P6

C
O

N
N

15

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

P7

C
O

N
N

15

GND GND

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

P8

C
O

N
N

15

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

P12

C
O

N
N

15

GND

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

P9

C
O

N
N

15

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

P11

C
O

N
N

15

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

P5

C
O

N
N

15

GND GND

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

P10

C
O

N
N

15

POW{POW}

PAN5V{PAN}

PAN5V.MOSI_06

PAN5V.EXT_INT PAN5V.EXT_INT

PAN5V.CS_04

PAN5V.EXT_INT

POW.5V_HDR_8POW.5V_HDR_7

PAN5V.CS_07

PAN5V.SCK_00

PAN5V.CS_05

PAN5V.CS_03

PAN5V.CS_06
PAN5V.CS_07

PAN5V.CS_01

PAN5V.CS_06

PAN5V.CS_02

PAN5V.CS_05
PAN5V.CS_04

PAN5V.CS_02
PAN5V.CS_01
PAN5V.CS_00

PAN5V.CS_03

PAN5V.CS_06

PAN5V.CS_01

PAN5V.SCK_01

POW.5V_HDR_2

PAN5V.CS_00

PAN5V.CS_04
PAN5V.CS_03

PAN5V.CS_05

PAN5V.CS_02

PAN5V.SCK_05

PAN5V.MISO_04

PAN5V.SCK_04 PAN5V.SCK_04

PAN5V.CS_00 PAN5V.CS_00

POW.5V_HDR_6

PAN5V.CS_02
PAN5V.CS_03

POW.5V_HDR_11

PAN5V.CS_01

PAN5V.MOSI_04

POW.5V_HDR_5

PAN5V.MOSI_05

PAN5V.CS_01

PAN5V.EXT_INT

PAN5V.SCK_05

PAN5V.EXT_INT

PAN5V.CS_05
PAN5V.CS_04

PAN5V.MOSI_10
PAN5V.MISO_10

PAN5V.MOSI_09

PAN5V.CS_01

PAN5V.CS_07
PAN5V.CS_06

PAN5V.EXT_INT

PAN5V.CS_02 PAN5V.CS_02

PAN5V.CS_07

PAN5V.MOSI_01
PAN5V.MISO_02
PAN5V.CS_00
PAN5V.CS_01
PAN5V.CS_02

PAN5V.EXT_INT

POW.5V_HDR_3

PAN5V.SCK_02

PAN5V.CS_06
PAN5V.CS_05

PAN5V.CS_07

PAN5V.CS_00
PAN5V.MISO_09

PAN5V.CS_00
PAN5V.CS_01

PAN5V.RESET
PAN5V.CS_01

PAN5V.CS_02

R
E

S
E

T

PAN5V.CS_03

PAN5V.SCK_03

POW.5V_HDR_10

PAN5V.EXT_INT

PAN5V.CS_02

POW.5V_HDR_1

PAN5V.CS_00

PAN5V.CS_03

PAN5V.CS_06
PAN5V.CS_07

PAN5V.CS_05
PAN5V.CS_06

PAN5V.CS_01

PAN5V.CS_07
PAN5V.EXT_INT

PAN5V.SCK_01
PAN5V.MOSI_07
PAN5V.MISO_07

PAN5V.CS_01
PAN5V.CS_00

POW.5V_HDR_9

PAN5V.SCK_02

PAN5V.MISO_08
PAN5V.MOSI_08

PAN5V.CS_02

PAN5V.CS_05

PAN5V.MISO_00

PAN5V.CS_06
PAN5V.CS_07

PAN5V.CS_04

PAN5V.MOSI_00
PAN5V.SCK_00

PAN5V.CS_02

PAN5V.CS_05

PAN5V.CS_03
PAN5V.CS_04
PAN5V.CS_03

PAN5V.MISO_01

PAN5V.CS_04PAN5V.CS_04

PAN5V.MOSI_02

PAN5V.CS_03
PAN5V.CS_02

PAN5V.CS_07 PAN5V.CS_07

PAN5V.CS_05 PAN5V.CS_05
PAN5V.CS_06

PAN5V.EXT_INT

PAN5V.CS_00

PAN5V.CS_05

PAN5V.CS_03

PAN5V.CS_06

PAN5V.MISO_06

PAN5V.CS_04PAN5V.CS_04
PAN5V.CS_03

PAN5V.CS_07
PAN5V.CS_06
PAN5V.CS_05

PAN5V.MISO_03 PAN5V.MISO_05
PAN5V.MOSI_11PAN5V.MOSI_03

POW.5V_HDR_4

PAN5V.EXT_INT

PAN5V.SCK_03

PAN5V.CS_04

PAN5V.CS_07

PAN5V.MISO_11
PAN5V.CS_00

POW.5V_HDR_12

PAN5V.CS_03

PAN5V.CS_00

PAN5V.CS_06

PAN5V.CS_04

PAN5V.EXT_INT

PAN5V.CS_01

ME2306D
LCSC C165220

Panel Headers



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

A

B

CDate: 2024-10-08
KiCad E.D.A. 9.0.6

Rev: v7.1Size: User
Id: 3/6

Title: 12-12 NI G4.1 Arena Modular LED Display

File: level_shifters.kicad_sch
Sheet: /Level Shifters/
IORodeo for Reiserlab @ Janelia

GND

+3.3V

C8
0.1uF

GND GND

C7
0.1uF

C6
0.1uF

+3.3V

GND

C10
0.1uF

C9
0.1uF

GND

+3.3V

PWR_FLAG

A
1

1

V
C

C
A

2

A
2

3

A
3

4

A
4

5

A
5

6

A
6

7

A
7

8

A
8

9

O
E

10

B
1

20

V
C

C
B

19

B
2

18

B
3

17

B
4

16

B
5

15

B
6

14

B
7

13

B
8

12

G
N

D
11

U3

TXB0108PW

+3.3V

GND GND

A
1

1

V
C

C
A

2

A
2

3

A
3

4

A
4

5

A
5

6

A
6

7

A
7

8

A
8

9

O
E

10

B
1

20

V
C

C
B

19

B
2

18

B
3

17

B
4

16

B
5

15

B
6

14

B
7

13

B
8

12

G
N

D
11

U5

TXB0108PW

+3.3V

GND

C4
0.1uF

C3
0.1uF

+3.3V

GND

C1
0.1uF

A
1

1

V
C

C
A

2

A
2

3

A
3

4

A
4

5

A
5

6

A
6

7

A
7

8

A
8

9

O
E

10

B
1

20

V
C

C
B

19

B
2

18

B
3

17

B
4

16

B
5

15

B
6

14

B
7

13

B
8

12

G
N

D
11

U4

TXB0108PW

+3.3V

GND

C2
0.1uF

GND

A
1

1

V
C

C
A

2

A
2

3

A
3

4

A
4

5

A
5

6

A
6

7

A
7

8

A
8

9

O
E

10

B
1

20

V
C

C
B

19

B
2

18

B
3

17

B
4

16

B
5

15

B
6

14

B
7

13

B
8

12

G
N

D
11

U1

TXB0108PW

GND GND GND

C5
0.1uF

+3.3V

+3.3V

GND

A
1

1

V
C

C
A

2

A
2

3

A
3

4

A
4

5

A
5

6

A
6

7

A
7

8

A
8

9

O
E

10

B
1

20

V
C

C
B

19

B
2

18

B
3

17

B
4

16

B
5

15

B
6

14

B
7

13

B
8

12

G
N

D
11

U2

TXB0108PW

+3.3V

POW{POW}

PAN5V{PAN}

PAN3V{PAN}

P
A

N
5V

.E
X

T
_I

N
T

P
A

N
3V

.M
O

S
I_

02
P

A
N

3V
.M

IS
O

_0
2

P
A

N
3V

.M
IS

O
_0

8

P
A

N
3V

.C
S

_0
5

P
A

N
3V

.M
O

S
I_

04

P
O

W
.5

V
_H

D
R

_1
0

P
A

N
3V

.C
S

_0
6

P
A

N
3V

.R
E

S
E

T

P
A

N
3V

.M
IS

O
_1

1

P
A

N
3V

.M
IS

O
_1

0
P

A
N

5V
.M

IS
O

_1
0

P
A

N
5V

.M
IS

O
_0

9

P
A

N
5V

.M
O

S
I_

09

P
A

N
5V

.M
O

S
I_

10

P
A

N
5V

.M
IS

O
_1

1

P
A

N
3V

.M
IS

O
_0

1

P
A

N
5V

.S
C

K
_0

0

P
A

N
5V

.R
E

S
E

T

P
A

N
5V

.S
C

K
_0

4

P
A

N
5V

.S
C

K
_0

2
P

A
N

5V
.S

C
K

_0
3

P
A

N
3V

.M
IS

O
_0

9

P
A

N
5V

.M
IS

O
_0

4

P
A

N
5V

.M
IS

O
_0

0

P
A

N
5V

.M
IS

O
_0

7
P

A
N

5V
.M

O
S

I_
07

P
A

N
5V

.M
O

S
I_

04

P
A

N
5V

.M
O

S
I_

05

P
A

N
3V

.M
IS

O
_0

7
P

A
N

3V
.M

O
S

I_
08

P
A

N
3V

.M
IS

O
_0

5

P
O

W
.5

V
_H

D
R

_1
0

P
A

N
5V

.C
S

_0
5

P
A

N
5V

.C
S

_0
7

P
A

N
5V

.C
S

_0
6

P
A

N
3V

.M
O

S
I_

07
P

A
N

3V
.M

IS
O

_0
6

P
O

W
.5

V
_H

D
R

_1
0

P
A

N
5V

.C
S

_0
0

P
A

N
5V

.M
O

S
I_

11

P
O

W
.5

V
_H

D
R

_1
0

P
O

W
.5

V
_H

D
R

_1
0

P
A

N
5V

.C
S

_0
4

P
A

N
5V

.C
S

_0
2

P
A

N
5V

.C
S

_0
3

P
A

N
5V

.C
S

_0
1

P
A

N
5V

.M
IS

O
_0

8

P
A

N
5V

.S
C

K
_0

1

P
O

W
.5

V
_H

D
R

_1
0

P
O

W
.5

V
_H

D
R

_1
0

P
A

N
3V

.M
O

S
I_

09

P
A

N
3V

.M
O

S
I_

10

P
A

N
3V

.M
O

S
I_

11

P
A

N
3V

.E
X

T
_I

N
T

P
A

N
3V

.S
C

K
_0

0

P
O

W
.5

V
_H

D
R

_1
0

P
A

N
3V

.M
IS

O
_0

4

P
A

N
3V

.M
IS

O
_0

3
P

A
N

3V
.M

O
S

I_
03

P
A

N
5V

.S
C

K
_0

5
P

A
N

5V
.M

O
S

I_
00

P
A

N
3V

.M
O

S
I_

01

P
O

W
.5

V
_H

D
R

_1
0

P
A

N
5V

.M
O

S
I_

06
P

A
N

5V
.M

IS
O

_0
6

P
A

N
3V

.C
S

_0
0

P
A

N
3V

.S
C

K
_0

5
P

A
N

3V
.M

O
S

I_
00

P
A

N
3V

.S
C

K
_0

4

P
A

N
3V

.S
C

K
_0

1
P

A
N

3V
.S

C
K

_0
2

P
A

N
3V

.S
C

K
_0

3

P
A

N
3V

.C
S

_0
1

P
A

N
3V

.C
S

_0
2

P
A

N
3V

.C
S

_0
3

P
A

N
3V

.M
O

S
I_

05

P
A

N
3V

.M
IS

O
_0

0

P
O

W
.5

V
_H

D
R

_1
0

P
A

N
5V

.M
IS

O
_0

2
P

A
N

5V
.M

O
S

I_
02

P
A

N
5V

.M
IS

O
_0

1

P
A

N
5V

.M
O

S
I_

01

P
O

W
.5

V
_H

D
R

_1
0

P
A

N
5V

.M
IS

O
_0

3
P

A
N

5V
.M

O
S

I_
03

P
A

N
3V

.C
S

_0
7

P
A

N
3V

.C
S

_0
4

P
A

N
5V

.M
IS

O
_0

5
P

A
N

3V
.M

O
S

I_
06

P
A

N
5V

.M
O

S
I_

08

Level Shifters

U4

TXB0108PW

A
1

1

V
C

C
A

2

A
2

3

A
3

4

A
4

5

A
5

6

A
6

7

A
7

8

A
8

9

O
E

10

B
1

20

V
C

C
B

19

B
2

18

B
3

17

B
4

16

B
5

15

B
6

14

B
7

13

B
8

12

G
N

D
11

+3.3V

U5

TXB0108PW

A
1

1

V
C

C
A

2

A
2

3

A
3

4

A
4

5

A
5

6

A
6

7

A
7

8

A
8

9

O
E

10

B
1

20

V
C

C
B

19

B
2

18

B
3

17

B
4

16

B
5

15

B
6

14

B
7

13

B
8

12

G
N

D
11

+3.3V

U3

TXB0108PW

A
1

1

V
C

C
A

2

A
2

3

A
3

4

A
4

5

A
5

6

A
6

7

A
7

8

A
8

9

O
E

10

B
1

20

V
C

C
B

19

B
2

18

B
3

17

B
4

16

B
5

15

B
6

14

B
7

13

B
8

12

G
N

D
11

+3.3V

U1

TXB0108PW
A

1
1

V
C

C
A

2

A
2

3

A
3

4

A
4

5

A
5

6

A
6

7

A
7

8

A
8

9

O
E

10

B
1

20

V
C

C
B

19

B
2

18

B
3

17

B
4

16

B
5

15

B
6

14

B
7

13

B
8

12

G
N

D
11

+3.3V

U2

TXB0108PW

A
1

1

V
C

C
A

2

A
2

3

A
3

4

A
4

5

A
5

6

A
6

7

A
7

8

A
8

9

O
E

10

B
1

20

V
C

C
B

19

B
2

18

B
3

17

B
4

16

B
5

15

B
6

14

B
7

13

B
8

12

G
N

D
11

+3.3V



1 2 3 4 5

1 2 3 4 5

A

B

C

D

A

B

C

D

Date: 2024-10-08
KiCad E.D.A. 9.0.6

Rev: v7.1Size: USLetter
Id: 6/6

Title: 12-12 NI G4.1 Arena Modular LED Display

File: holes.kicad_sch
Sheet: /Ground Holes/
IORodeo for Reiserlab @ Janelia

H5

GND GND

H3 H4

GND

H6

GND

H1

GND

H2

GND



1 2 3 4 5 6 7

1 2 3 4 5 6 7

A

B

C

D

E

A

B

C

D

E
Date: 2024-10-08

KiCad E.D.A. 9.0.6
Rev: v7.1Size: User
Id: 6/6

Title: 12-12 NI G4.1 Arena Modular LED Display

File: power.kicad_sch
Sheet: /Power & Voltage Regulators/
IORodeo for Reiserlab @ Janelia

R11
56.2k

C11

10uF

VIN
3

EN
5

SW
2

VBST
6

VFB
4

GND
1

U15
TPS564201DDC

VCCVCC

GND

VIN
1

EN
3

G
N

D
2

VOUT
5

U18
AP2112K-3.3

VIN
3

EN
5

SW
2

VBST
6

VFB
4

GND
1

U14
TPS564201DDC

VCC

C25
22uF

L9 3.3uH

C36
100nF

C48
10uF

C39
100nF

GND

C40
22uF

GND

R12
10k

GND

R22
10k

GND

GND

PWR_FLAGVCC PWR_FLAG

R4
10k

GND

C46
22uF

GND

R26
10k

L7 3.3uH

GND

VCC

R10
10k

C21
100nF

GNDGND

VIN
3

EN
5

SW
2

VBST
6

VFB
4

GND
1

U17
TPS564201DDC

GND

R9
56.2k

C14

10uF

L12 3.3uH

C45
100nF

C13
22uF

GND GND

R3
56.2k

VIN
3

EN
5

SW
2

VBST
6

VFB
4

GND
1

U7
TPS564201DDC

PWR_FLAG

L10 3.3uH

VIN
3

EN
5

SW
2

VBST
6

VFB
4

GND
1

U11
TPS564201DDC

R13
56.2k

C18
100nF R7

56.2k

VIN
3

EN
5

SW
2

VBST
6

VFB
4

GND
1

U10
TPS564201DDC

VCC

R18
10k

C41

10uF

GND

GND

GND

C44

10uF

VCC

C23

10uF

VCC

C33
100nF

GND

C30
100nF

R16
10k

L5 3.3uH

R15
56.2k

L8 3.3uH

GND

C24
100nF

C31
22uF

GND

GND

GND

C34
22uF

L6 3.3uH

R21
56.2k

GND

+3.3V

GND

C27
100nF

VIN
3

EN
5

SW
2

VBST
6

VFB
4

GND
1

U16
TPS564201DDC

C19
22uF

GND

L11 3.3uH

C42
100nF

GND GND GND

R8
10k

L4 3.3uH

C26

10uF

R17
56.2k

GND

GND

R5
56.2k

GND

GND

C32

10uF

VIN
3

EN
5

SW
2

VBST
6

VFB
4

GND
1

U13
TPS564201DDC

L1 3.3uH

C12
100nF

GND

L3 3.3uH

GND

GND

C37
22uF

VCC

C35

10uF

GND

GND

R14
10k

GND GND

C38

10uF

GND

VCC

C15
100nF

GND

1

2
J1
Barrel_Jack

GND

C47
10uF

VCC

GND

C22
22uF

GND

GND

L2 3.3uH

R6
10k

C16
22uF

VCC

2
1

3

SW1
SW_SPDT

VIN
3

EN
5

SW
2

VBST
6

VFB
4

GND
1

U8
TPS564201DDC

GND

GND

R19
56.2k

C29

10uF

R20
10k

VCC

GND

R23
56.2k

VIN
3

EN
5

SW
2

VBST
6

VFB
4

GND
1

U6
TPS564201DDC

R24
10k

R25
56.2k

VIN
3

EN
5

SW
2

VBST
6

VFB
4

GND
1

U12
TPS564201DDC

C43
22uF

GND

C20

10uF

C28
22uF

VCC

GND

C17

10uF

GND

VIN
3

EN
5

SW
2

VBST
6

VFB
4

GND
1

U9
TPS564201DDC

POW{POW}

POW.5V_HDR_10POW.5V_HDR_6POW.5V_HDR_2

POW.5V_HDR_5

POW.5V_HDR_8

POW.5V_HDR_1

SW_VCC

POW.5V_HDR_9

POW.5V_HDR_4

P
O

W
.5

V
_H

D
R

_1
0

POW.5V_HDR_3 POW.5V_HDR_11POW.5V_HDR_7

P
O

W
.5

V
_H

D
R

_1
0

POW.5V_HDR_12

3.3V Regulator
Manufacturer PN: AP2112K-3.3TRG1
LCSC PN: C51118
Digikey PN: AP2112K-3.3TRG1DICT-ND

3.3uH Inductors, 6.5A LCSC PN C5189747
Step-Down Voltage Regulator, C464812

Power & Voltage Regulation
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68-pin DSUB for NI cable, vertical
TE Connectivity 2-5174339-5
Digikey PN A121355-ND
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