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Video

video.sch

[R2]
[R1]
[R0]

[G2]
[G1]
[G0]

[B1]
[B0]

[VSYNC]
[HSYNC]

[SCL]
[SDA]

EDDC_EN
[RGB_OE]
[SYNC_JOY_OE]

Joysticks & Backlight

joyled.sch

[JOY_LATCH]
[JOY_CLK]

[LED_Y]
[LED_Z]

[JOY1_DATA_IN]
[JOY2_DATA_IN]

Audio

audio.sch

[I2S1_TX_WS]
[I2S1_TX_SDA]
[I2S1_TX_SCK]
[AUDIO_MUTE]

Wi-Fi & Bluetooth

wifi.sch

[WM_AT_RTS]
[WM_AT_CTS]
[WM_AT_RXD]
[WM_AT_TXD]

[WM_EN]

EDU-CIAA-NXP Interface

educiaa.sch

[VSYNC]

[SYNC_JOY_OE]

[HSYNC]

[JOY_LATCH]

[LED_Y]
[LED_Z]

[JOY1_DATA_IN]
[JOY_CLK]

[JOY2_DATA_IN]

[R2]
[I2S1_TX_SDA]
[I2S1_TX_WS]

[I2S1_TX_SCK]
[AUDIO_MUTE]

[G2]

[R0]
[R1]

[WM_AT_RTS]
[WM_AT_CTS]

[SDA]
[SCL]

[WM_AT_TXD]
[WM_AT_RXD]

[B0]
[B1]

[G0]
[G1]

[RGB_OE][WM_EN]
[EDDC_EN]

[SPI_CS1]
[SPI_CS2]
[SPI_MOSI]
[SPI_MISO]
[SPI_SCK]

Storage

storage.sch

[SCL]
[SDA]

[SPI_CS1]
[SPI_CS2]

[SPI_MOSI]
[SPI_MISO]
[SPI_CLK]

SCL
SDA

SCL
SDA

SCL
SDA

Labels & Mechanical

labels.sch

1/8

2/8

3/8

4/8

5/8

6/8

7/8

8/8

EDU-CIAA-NXP INTERFACE

JOYSTICKS & BACKLIGHT

LABELS & MECHANICAL

PAGE INDEX

STORAGE

SUBSYSTEMS VIEW (ROOT)

VIDEO OUTPUT

WI-FI & BLUETOOTH

AUDIO OUTPUT
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1 11

5V

6

B
G

H
S

N
C

R
S

C
L

S
D

A

S
H

IE
LD

S
IG

N
A

L 
G

N
D

V
S

01

10

11

12

13

14

15

2
3

4

5
6
7
8

9

P1

VIDEO OUT
ICD15S13E4GV00LF

HSYNC_OUT

VSYNC_OUT

R31
22

ESR03EZPF22R0

RED
GREEN
BLUE

EDDC_SDA_OUT

EDDC_SCL_OUT

1010000
0110000Write SegIdx

Read

R18
22

ESR03EZPF22R0

R16
22

R15
22

M
S

B

BLUE

3V3
RGB_OE

RGB_VCC

R
5

49
9

R
T

06
03

F
R

E
07

49
9R

L

R
6

1K
R

T
06

03
F

R
E

07
1K

L

R
7

2K
R

T
06

03
F

R
E

07
2K

LLS
B

RED

M
S

B

LS
B

GREEN

M
S

B

LS
B

Output: RGB 3:3:2 0-0.7V p/p
@ 75 Ohm Impedance.

(A to B)

GND

R
8

49
9

R
T

06
03

F
R

E
07

49
9R

L

R
11

49
9

R
T

06
03

F
R

E
07

49
9R

LR
9

1K
R

T
06

03
F

R
E

07
1K

L

R
12 1K

R
T

06
03

F
R

E
07

1K
LR
10 2K

R
T

06
03

F
R

E
07

2K
L

R
30

47
K

A
C

06
03

F
R

-0
74

7K
L

R
29

47
K

R
28

47
K

R
27

47
K

R
26

47
K

R
25

47
K

R
24

47
K

R
23

47
K

SDA
SCL

I2C Bus
Repeater

VCCA1

SCLA2

SDDA3

GND4 EN 5

SDAB 6

SCLB 7

VCCB 8

U3

E-DDC I²C BUFFER
TCA9617BDGKR

GND

EDDC_SDA
EDDC_SCL

EDDC_VCCI2C_VCC

3V3 to 5V I²C level translation.

+5V

R
33 2K

R
T

06
03

F
R

E
07

2K
L

R
32 2K

R
T

06
03

F
R

E
07

2K
L

VSYNC_OUT
HSYNC_OUT

GND
BLUE

GREEN
RED 1

2
3
4
5
6

P2

RGBHV TEST POINTS
2.54mm Pin Header(1x6)

1 B 18A2
U2A

2 B 17A3
U2B

3 B 16A4
U2C

4 B 15A5
U2D

5 B 14A6
U2E

6 B 13A7
U2F

7 B 12A8
U2G

8 B 11A9
U2H

DIR 1

GND10 OE 19
VCC20

U2I

VGA RGB BUFFER
SN74ALVC245PWR

R
22

47
K

3V3SYNC_JOY_VCC (A to B)

HSYNC

VSYNC

SYNC_JOY_OE

R
21

47
K

A
C

06
03

F
R

-0
74

7K
L

1 B 18A2
U1A

2 B 17A3
U1B

DIR 1

GND10 OE 19
VCC20

U1I

VGA SYNC/JOY BUFFER
SN74ALVC245PWR

GND

+3.3V

GND

SYNC_JOY_VCC

C2
1uF

T491A105K016AT7280

C3
100nF

885012206071

C1
10uF

EMK316B7106KL-TD

EDDC_5V
+5V

GND

RGB_OE

Weak Pullups to ensure high
impedance state during power up.

SYNC_JOY_OE

+3.3V

R
34

47
K

A
C

06
03

F
R

-0
74

7K
L

R
35

47
K

A
C

06
03

F
R

-0
74

7K
L

RGB_VCC

I2C_VCC

+3.3V

+3.3V

GND

GND

EDDC_VCC

GND

+5V

C4
1uF

T491A105K016AT7280

C6
1uF

T491A105K016AT7280

C12
1uF

T491A105K016AT7280

C5
100nF

885012206071

C7
100nF

885012206071

C13
100nF

885012206071

1 2
3 4
5 6
7 8

P11

I²C PORT
M20-7830446

3V3 GND
SCLSDA
GND5V
EDDC_SCLEDDC_SDA

[R2]

[R1]

[R0]

[G2]

[G1]

[G0]

[B1]

[B0]

[VSYNC]

[HSYNC]
[SCL]
[SDA]

EDDC_EN

[RGB_OE]

[SYNC_JOY_OE]

5V3V3

+5V+3.3V

GND

GND

Decoupling capacitors. 
Place as close as possible to the affected IC pin.

U2

U1 (1-2 of 8)

U1 ports 3-8 are used on 
Joysticks & Backlight sheet.

1 2

P13

EDCC 5V

GND

L1

F
E

R
R

IT
E

F
B

M
H

16
08

H
M

10
2

EDDC_5V_OUT

EDDC_5V_OUT
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JOYSTICKS & BACKLIGHT
File: joyled.sch
Sheet: /Joysticks & Backlight/
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JOY_LATCH_OUT

JOY_CLK_OUT

LED_Y_OUT

1 2

D1

BACKLIGHT Y
SMD 0805 LED

GND

+3.3V

1 2

D2

BACKLIGHT Z
SMD 0805 LED

LED_Z_OUT

+5V

+5VR17
140

RC0603FR-07140RL

R13
140

RC0603FR-07140RL

R
3

47
K

R
2

47
K

R
1

47
K

R
19

47
K

R
20

47
K

R
4

47
K

G3

LOGO BACKLIGHT

G4

RETRO-CIAA BACKLIGHT

3 B 16A4
U1C

4 B 15A5
U1D

5 B 14A6
U1E

6 B 13A7
U1F

7 B 12A8
U1G

8 B 11A9
U1H

VGA SYNC/JOY BUFFER
SN74ALVC245PWR

U1 ports 1-2 and Power/Control
pins placed in Video sheet.

1
6

C
LK

D
A

T

G
N

D

LC
H

N
C

S
H

IE
LD

V
D

D 0

1

2

3

4

5

6

7

8

9

P3

GAMEPAD 2
ID09P33E4GX00LF

1
6

C
LK

D
A

T

G
N

D

LC
H

N
C

S
H

IE
LD

V
D

D 0

1

2

3

4

5

6

7

8

9

P6

GAMEPAD 1
ID09P33E4GX00LF

JOY2_DATA

JOY1_DATA

JO
Y

_L
A

T
C

H
_O

U
T

JO
Y

_C
LK

_O
U

T

NES 8 Bit (Family Game) Gamepads
using CMOS 4021 shift register.

Supply voltage: 4.83 V
LED voltage drop: 2 V
LED current @ 140 Ohm: 20.21 mA
Power: 68 mW

[JOY_LATCH]

[JOY_CLK]

[JOY1_DATA_IN]

[LED_Y]

[LED_Z]

JOY2_DATA

JOY1_DATA

[JOY2_DATA_IN]

Mounting points for the non-conductive, 
plastic 3D printed part on the back side 
of the board. Used to contain and reflect
led light upwards through the PCB substrate.

Glowing logos made with copper stencils and
led light passing through the PCB substrate

GND

GND

+3.3V

+3.3V

DNP

1 2

U7

BACKLIGHT COVER
GNDGND

Recommended BACKLIGHT Y/Z LEDs
LITE-ON LTST-S220 Series (Side looking)

LTST-S220KRKT: AllnGaP Red, 2 V @ 20 mA
LTST-S220KGKT: AlInGaP Green, 2 V @ 20 mA
LTST-S200TBKT: GaN Blue, 3.4 V @ 20 mA

Use RC0603FR-0768RL
for 3.4 V voltage drop
68 Ohm: 21 mA, 68 mW

Hand-soldered part
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Stereo DAC

CPVDD1

DEMP 10

FLT 11
SCK 12

BCK 13
DIN 14

LRCK 15

FMT 16
XSMT17

LDOO18

DGND 19

CAPP2

DVDD 20

CPGND3

CAPM4

VNEG5

OUTL 6
OUTR 7

AVDD8

AGND9

U5

I²S AUDIO DAC
PCM5100APWR

AUDIO_OUTL
AUDIO_OUTR

FLT Low Normal filter latency
FMT Low I2S Audio data format

3-Wire I²S audio source
SCK Low MCLK from internal PLL

DEMP Low 44.1 Khz De-emphasis disabled

AUDIO_3V3A
AUDIO_CPVDDC14

2.2uF
CC0603KRX7R7BB225

GNDA

AUDIO_LDOO

AUDIO_DVDD

AUDIO_XSMT

C15
2.2uF

CC0603KRX7R7BB225

GND

D3

BAT30KFILM

R38
5K9

AC0603FR-075K9L

+5V

R
40

10
K

R
C

06
03

F
R

-0
71

0K
L

C17
10uF

EMK316B7106KL-TD

GND Typical "5V" voltage after
PMEG3020EH schottky: 4.83 V.
Divider output: 3.038 V.

AUDIO_XSMT

+3.3VA

GNDA

AUDIO_CPVDD
+3.3V

GND

AUDIO_LDOO

GND

AUDIO_DVDD
+3.3VA

GNDA

+1.8V

AUDIO_3V3A

C24
100nF

885012206071

C26
100nF

885012206071

C28
100nF

885012206071

C30
100nF

885012206071

C23
10uF

TAJA106K016RNJ

C25
10uF

TAJA106K016RNJ

C27
10uF

TAJA106K016RNJ

C29
10uF

TAJA106K016RNJ

GND1

S110
S211

L2

R3

P9

3.5mm AUDIO LINE OUT
CUI SJ-3523N

R39
470

RC0603FR-07470RL

Line Out impedance: 470 Ohm.
Typical Line In impedance
(load): 1K to 10K Ohm.

C18
2.2nF

885012206061

GNDA

AUDIO_OUTR

AUDIO_OUTL

C19
2.2nF

885012206061

R37
470

[I2S1_TX_WS]
[I2S1_TX_SDA]
[I2S1_TX_SCK]

[AUDIO_MUTE]

Decoupling capacitors. 
Place as close as possible to the affected IC pin.

Decoupling capacitors. 
Place as close as possible
to the affected IC pin.
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WI-FI & BLUETOOTH
File: wifi.sch
Sheet: /Wi-Fi & Bluetooth/
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WiFi/BLE Module

GND 1

IO2510

IO2611

IO2712

IO1413

IO1214

GND 15

IO1316

SD2 17

SD3 18

CMD 19

3V3 2

CLK 20

SD0 21

SD1 22

IO1523

IO224
IO025

IO426

IO1627

IO1728

IO529
EN 3

IO1830

IO1931

NC 32IO2133
RXD0 34
TXD0 35

IO2236

IO2337

GND 38

SENSOR_VP 4

SENSOR_VN 5

IO346

IO357

IO328

IO339

U6

WIFI MODULE
ESP-WROOM-32

WM_DEBUG_TX

GND

WM_DEBUG_TX

WM_DEBUG_RX

WM_DEBUG_RX

1
2

P8

WIFI MODULE BOOT
TE 826936-2

GND

WM_BOOT_OPT

WM_BOOT_OPT

WM_3V3

+3.3V

GND

Bridge for "Firmware download"
Leave open for "SPI Boot"

WM_AT_RXD
WM_AT_TXD

WM_AT_RTS
WM_AT_CTS

DEBUG TX/RX: Bootup sequence
messages & firmware download

C16
100nF

885012206071

Required RC
delay circuit

R
36

10
K

R
C

06
03

F
R

-0
71

0K
L

WM_AT_RXD
WM_AT_RTS WM_AT_CTS

GND1 2
3 4
5 6
7 8

P7

WIFI MODULE UART
M20-7830446

WM_AT_TXD

GND

C21
10uF

TAJA106K016RNJ

WM_3V3
+3.3V

GND

C22
100nF

885012206071

[WM_AT_RTS]
[WM_AT_CTS]
[WM_AT_RXD]
[WM_AT_TXD]

[WM_EN]

GND

GND

Decoupling capacitors. 
Place as close as possible to the affected IC pin.
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EDU-CIAA-NXP INTERFACE
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E
D

U
-C

IA
A

-N
X

P
 P

1

3V3 1

GNDA10

ADC0211

GNDA12

ADC0113

GNDA14

DAC15

GNDA16

VDDA17

GNDA18

I2C_SDA19

5V 2

GND 20

I2C_SCL21

GND 22

232_RX23

GND 24

232_TX25

GND 26

CAN_RD27

GND 28

CAN_TD29

RESET3

GND 30

TEC_C1 31

GND 32

TEC_F0 33

TEC_C2 34

TEC_F3 35

TEC_F1 36

TEC_F2 37

GND 38

TEC_C0 39

GND 4

GND 40

ISP 5WAKEUP6

GNDA7

GNDA8

ADC039

P5

P1 PORT
68602-440HLF

E
D

U
-C

IA
A

-N
X

P
 P

2

3V31

ETH_CRS 10

GND 11

ETH_MDIO 12

GND 13

ETH_TXD0 14

ETH_RCLK 15

ETH_TXD1 16

GND 17

SPI_MISO18

GND 19

5V2

SPI_SCK20

SPI_MOSI21

LCD422

LCD_EN23

LCD_RS24

GND 25

LCD326

GND 27

LCD228

GPIO029

GND 3

LCD130

GPIO231
GPIO132

GPIO433
GPIO334

GPIO635
GPIO536

GND 37GPIO738

GND 39

ETH_RXD1 4

GPIO840

GND 5

ETH_TXEN 6

GND 7

ETH_MDC 8

ETH_RXD0 9

P4

P2 PORT
68602-440HLF

R1
R0
G2

G1
G0
B1
B0

SDA
SCL

EDDC_EN

RGB_OE

+3.3V+5V

GND

WM_EN

WM_AT_TXD
WM_AT_RXD

WM_AT_RTS
WM_AT_CTS

C10
100uF

875105344010

GND

+3.3V

C11
100uF

875105344010

GND

+5V

Place close to 3V3 & 5V supplies
on EDU-CIAA port pins

3V3 GND

SPI_MISO

SPI_MISO

SPI_SCK

SPI_SCK

SPI_MOSI

SPI_MOSI

SPI_CS3

SPI_CS1
1 2
3 4
5 6
7 8

P10

SPI PORT
M20-7830446

SPI_CS2

SPI_CS1

SPI_CS2
SPI_CS3

1 2
3 4
5 6
7 8

P12

ADC PORT
M20-7830446

ADC02
ADC01

ADC03

DAC

ADC02
ADC01

ADC03

DAC

GNDA
GNDA
3V3A

GNDA

P1 & P2 ports are the I/O interface
to -and power supply from- the 
EDU-CIAA-NXP board

+3.3VA

GNDAGND

[VSYNC]
[SYNC_JOY_OE]

[HSYNC]

[JOY_LATCH]

[LED_Y]
[LED_Z]

[JOY1_DATA_IN]
[JOY_CLK]

[JOY2_DATA_IN]
[R2]

[I2S1_TX_SDA]

[I2S1_TX_WS]

[I2S1_TX_SCK]

[AUDIO_MUTE][G2]
[R0]
[R1]

[WM_AT_RTS]
[WM_AT_CTS]

[SDA]
[SCL]

[WM_AT_TXD]
[WM_AT_RXD]

[B0]
[B1]
[G0]
[G1]
[RGB_OE]
[WM_EN]
[EDDC_EN]

R2

+3.3VA

GNDA

GNDA

3V3 3V3A

+3.3V

GND

GND

Power supplied by
EDU-CIAA-NXP

Power supplied by
EDU-CIAA-NXP

[SPI_CS1]

[SPI_CS2]
[SPI_MOSI]
[SPI_MISO]
[SPI_SCK]
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1Mbit
EEPROM

DU1

E12

E23

VSS 4

SDA 5
SCL 6

WC 7

VCC8

U4

1Mbit EEPROM
M24M01-RDW6TP

R/W 101011X

3V3
3V3

C9
100nF

885012206071

+3.3V

GND

C8
1uF

T491A105K016AT7280

EEPROM_VCC

EEPROM_VCC [SCL]
[SDA]

3V3

+3.3V
Decoupling capacitors. 
Place as close as possible to the affected IC pin.

GND

[SPI_CS1]

[SPI_CS2]

[SPI_MOSI]

[SPI_MISO]

[SPI_CLK]

Card connector

microSD

0

D2 1

SW2 10

D3 2

CMD 3

VDD 4

CLK 5

VSS 6

D0 7

D1 8

SW1 9

U8

MicroSD Card Connector
Hirose DM3D-SF

R
14

47
K

D
N

P

R
42

47
K

R
43

47
K

R
44

47
K

A
C

06
03

F
R

-0
74

7K
L

R
45

47
K

A
C
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