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Change to SMD Package (if you can buy it)

TODO: Add filtering and some lytics.

Change PWR Control Signals to Match
Mega_EN
Analog_EN

TP35 TP37
TP38TP36TP34



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

F

A

B

C

D

E

F

Date: 2022-06-27
KiCad E.D.A. 9.0.0

Rev: 3bSize: A3
Id: 7/10

Title: Apple II to VGA2040

File: video.kicad_sch
Sheet: /video/
twitch.tv/baldengineer

R45 470

GND

GND

SW7
VGA RESET

GNDGND

1

24

3

Y2

ECS-120-18-33-JEM-TR

R33
0

GND

R41 1k

R40 2k2

+5V_2040

1 2

JP3
Vbus_2040

R73
1K

GND

R38 1k

R39 390

SW6
VGA Boot Sel

S
hi

el
d

6

G
N

D
5

VBUS
1

D+
3

D-
2

ID
4

J17
VGA_Micro

GND

GND
+3V3

+3V3

A0
2

A1
3

A2
4

A3
5

A4
6

A5
7

A6
8

A7
9

A->B
1

CE
19

V
C

C
20

G
N

D
10

B0
18

B1
17

B2
16

B3
15

B4
14

B5
13

B6
12

B7
11

U22
74HCT245

C44
1u

GND

+3V3

+3V3

GND

GND

RP2040

QSPI_SS
56

QSPI_SD0
53

QSPI_SD1
55

QSPI_SD2
54

QSPI_SD3
51

QSPI_SCLK
52

XIN
20

XOUT
21

RUN
26

SWCLK
24

SWD
25

D
V

D
D

50

D
V

D
D

23

V
R

E
G

_V
O

U
T

45
T

E
S

T
E

N
19

V
R

E
G

_I
N

44

IO
V

D
D

49

IO
V

D
D

42
G

N
D

57
IO

V
D

D
33

IO
V

D
D

22

IO
V

D
D

10

IO
V

D
D

1

U
S

B
_V

D
D

48

A
D

C
_A

V
D

D
43

USB_DP
47

USB_DM
46

GPIO0
2

GPIO1
3

GPIO2
4

GPIO3
5

GPIO4
6

GPIO5
7

GPIO6
8

GPIO7
9

GPIO8
11

GPIO9
12

GPIO10
13

GPIO11
14

GPIO12
15

GPIO13
16

GPIO14
17

GPIO15
18

GPIO16
27

GPIO17
28

GPIO18
29

GPIO19
30

GPIO20
31

GPIO21
32

GPIO22
34

GPIO23
35

GPIO24
36

GPIO25
37

GPIO26_ADC0
38

GPIO27_ADC1
39

GPIO28_ADC2
40

GPIO29_ADC3
41

U23

RP2040

~{CS}
1

CLK
6

V
C

C
8

G
N

D
4

DI(IO0)
5

DO(IO1)
2

IO2
3

IO3
7

U19

W25Q128JVS

01
01

03
03

05
05

07
07

09
09

02
02

04
04

06
06

08
08

10
10

J18
vga_SWD

GND

GND

C37
1u

+3V3+3V3

C
39

27
p

GND

R35
27

C35
100u

GND

GND

C
38

27
p

+3V3

C40
1u

GND

C43
1u

C42
1u

GND

TP22

GND

+3V3+1V2

TP39

R54
100

R55

100

+3V3

RNP2
4k7

RNP1
4k7

+3V3

6
1
7
2
8
3
9
4

10
5

0

11

12

13

14

15

J22
L77HDE15SD1CH4F

GND

+5V_2040

R37
100

C67
100n

C68
100n

GND

D11
VID_Amber

C50
1u

C66
100n

R36
1k

GND

C51
1u

+3V3

GND

C45
100n

3 4

U24B
74LVC2G04

+3V3+3V3

GND

GND

C46
1u

R34
27

1 6

U24A
74LVC2G04

TP24
TP23

R43 2k2

C48
100n

R42 470

R44 1k

SERVID

~{SYNC}

~{RESET}

RGB[8..1]

~{WINDOW}

VID_RX

14M

VID_EN
VID_TX

VGA_SDA

~{SYNC_RP}
GRN2

RED0

VGA_SCL

VID_EN

~{WINDOW}
SERVID

~{RESET}

RGB2

VGA_R

RGB1

RGB8
RGB4

RED2

RED1

~{SYNC}

VSYNC

HSYNC

RED2
HSYNC
VSYNC

VID_TX

VID_EN

GRN0

GRN1

vid_XIN

vid_XOUT

GRN0
GRN1

BLU0
BLU1

vid_SWD
vid_SWCLK

USB_D-
USB_D+

14M

GRN2

RED1
RED0

USB_D-

14M

~{RESET_RP}

VGA_B

D_P USB_D+

VGA_G

14M_RP

VID_TX

RGB8_RP
~{RESET_RP}

VID_RX

GND

RGB1

~{WINDOW}
~{SYNC}

RGB2_RP
RGB4_RP

14M_RP

~{SYNC_RP}
~{WINDOW_RP}

RGB1_RP

RGB8

RGB2

~{RESET}

RGB4

vid_XOUT

vid_XIN

vid_QSPI_SD1

vid_QSPI_SD2
vid_QSPI_SD3

vid_SWCLK

RGB1_RPVID_EN

BLU1

BLU0

vid_QSPI_SD2
vid_QSPI_SD1

vid_QSPI_SCLK

vid_QSPI_SD3

RGB2_RP

vid_SWD

vid_QSPI_SS

vid_QSPI_SCLK

vid_QSPI_SS

vid_QSPI_SD0

RGB8_RP

vid_LED_L

VGA_G

VGA_R

D_N

VID_RX

vid_QSPI_SD0

VGA_B

RGB4_RP

~{WINDOW_RP}

vi
d_

LE
D

_L

USB Micro Out

VGA

Flash

VGA 'DAC'

TODO: Remove SERVID from VGA2040

Rail is actually 1.1v. However, there are two chips
with 1v1 rails that are not connect to each other.

VGA concept from this project:
http://www.breatharian.eu/hw/picovga/index_en.html

pg13 of RP2040 datasheet has GPIO table

Crystal

U24A
74LVC2G04

1 6

GND

+3V3 +3V3U24B
74LVC2G04

3 4

GND

+3V3

C51
1u

GND

J22
L77HDE15SD1CH4F

6
1
7
2
8
3
9
4

10
5

0

11

12

13

14

15
R55

100

R54
100

TP39

+1V2

GND

GND C
39

27
p

GND

U19

W25Q128JVS

~{CS}
1

CLK
6

V
C

C
8

G
N

D
4

DI(IO0)
5

DO(IO1)
2

IO2
3

IO3
7

GND

+3V3

GND

C44
1u

U22
74HCT245

A0
2

A1
3

A2
4

A3
5

A4
6

A5
7

A6
8

A7
9

A->B
1

CE
19

V
C

C
20

G
N

D
10

B0
18

B1
17

B2
16

B3
15

B4
14

B5
13

B6
12

B7
11

+3V3

GND

R33
0

Y2

ECS-120-18-33-JEM-TR

1

24

3



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2022-06-27
KiCad E.D.A. 9.0.0

Rev: 3bSize: A4
Id: 8/10

Title: Audio

File: Audio.kicad_sch
Sheet: /Audio/
twitch.tv/baldengineer

GND

-Vin
2

DC_Vol
4

Bypass
7

HP_Sense
3

V
dd

1
G

N
D

6

Vo1
5

Vo2
8

U27
LM4875

R10

10k

+5V_2040

1

3
2

Q2
BC817

GND

GND

+5V_2040

C61
1u

R9
2

C62
100u

RNP3
1k

GND

C59
220n

R50
150

C60
1u

GND

1
2

J19

SPKR

S
2

R
3

RN
5

T
4

TN
6

J20

Ears

R49
10k

GND

HVC/H0
1

SCL
2

SDA
3

Vss
4

Vdd
8

P0B
7

P0W
6

P0A
5

U26
MCP4541T

GND

GND

GND

GND

C58
1u

+5V_2040

+5V_2040

GND

D
2

S
N

D
Z

R48
220

R8
1

+5V_2040

HP_Sense

AUD_SCL
AUD_SDA

SPKR

GND

SPKR

HP_Sense

HP_Sense

AUD_SDA

GND

EARAUD_SCLAUD_SDA

Vo2

AUD_SCL DC_Vol

SCALE_AUD

SCALE_AUD

Vo1

54-00177 and 54-00178 seem to have
similar functionality. Originally
I ordered the `8 but seemingly
designed to `7's pinout.

Is the `7 the same as the
"default" symbol in Kicad?

Q: Are we scaling the audio on demo board?
A: I still don't know.

Need to see what I did on R3 pcb.

RNP is for external drain
resistor for 100uF cap.
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