
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: 2025-12-02
KiCad E.D.A. 9.0.0

Rev: 3.1Size: A3
Id: 1/1

Title: QFN and Analog Breakout For TinyTapeout Skywater ASICs

File: breakout-sky-qfn.kicad_sch
Sheet: /
Psychogenic Technologies INC

(C) 2025 Pat Deegan

R15
0

TP3

GND

VCCD

VDD_{IO}

TP1

C23

100nF

TP2

GND

VDD_{REG}

GNDGND

C16

100nF

C15

100nF

C22
100nF

G
N

DV
D

D
A

G
N

D

C17

100nF

C20

100nF

G
N

D

V
D

D
A

G
N

D
G

N
D

C18
1uF

GND GND

V
D

D
A

C21
100nF

C19
1uF

VIN
1

EN
3

G
N

D
2

VOUT
5

U1

AP2112K-1.8

GND

VCC_{REG}

C7
10uF

VIN
1

EN
3

G
N

D
2

VOUT
5

U2

AP2112K-1.8GND

C6
10uF

R2
0

GND

R8
0

GND

R3
0

+5V

R4
0

+3V3

+5V
R1

0

+3V3 R7
0

GND

GND

GND

R12

2k
R11

2k

VDD_{IO}

+3V3

GND

GND

GND

GND

GND

*
I/O

pi
n

na
m

es
:

T
T

6
m

ap
pi

ng

T
he

rm
al

P
ad

65

vs
sa

2
1

uo
_o

ut
[1

]
2

uo
_o

ut
[2

]
3

uo
_o

ut
[3

]
4

uo
_o

ut
[4

]
5

uo
_o

ut
[5

]
6

uo
_o

ut
[6

]
7

uo
_o

ut
[7

]
8

vd
da

2
9

vs
sd

2
10

an
al

og
[6

]
11

an
al

og
[7

]
12

an
al

og
[8

]
13

an
al

og
[9

]
14

an
al

og
[1

0]
15

an
al

og
[1

1]
16

vddio
64

vddio
17

vccd2
63

vccd
18

uo_out[0]
62

NC
19

uio[7]
61

vssa
20

uio[6]
60

resetb
21

uio[5]
59

ctrl_ena
22

uio[4]
58

vssd
23

uio[3]
57

ctrl_sel_inc
24

vssio
56

ctrl_sel_rst_n
25

uio[2]
55

reserved
26

uio[1]
54

reserved
27

uio[0]
53

reserved
28

vssa1
52

vssio
29

rst_n
51

vdda
30

clk
50

ui_in[0]
31

vccd1
49

ui_in[1]
32

ui
_i

n[
7]

48

vd
da

1
47

an
al

og
[5

]
46

an
al

og
[4

]
45

an
al

og
[3

]
44

an
al

og
[2

]
43

an
al

og
[1

]
42

an
al

og
[0

]
41

vd
da

1
40

vs
sd

1
39

vs
sa

1
38

ui
_i

n[
6]

37

ui
_i

n[
5]

36

ui
_i

n[
4]

35

ui
_i

n[
3]

34

ui
_i

n[
2]

33

U4

Openframe_QFN_TT06_REV2

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

J2

GND

V
C

C
_{

R
E

G
}

V
C

C
D

V
D

D
A

V
D

D
_{

R
E

G
}

GND

R13
0

GND

VDD_{IO}

GND

VDD_{REG}

VCCD

VCC_{REG}

VDD_{REG}

R5
0R

R6
0R

VCCD

VDDA

VDDA

VDD_{IO}

GND

GND

GND

R10
1k

GND

R14
0

R9
1k

GND

TP4

G
N

D

V
D

D
_{

R
E

G
}

V
D

D
_{

IO
}

G
N

D

GND

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

33

35

37

39

41

43

45

47

49

51

53

55

57

59

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

48

50

52

54

56

58

60

J1

DF12NB-60DS-0.5V_51

C3
1u

C5
1u

VCCD

C24

100nF

VCCDVCCD

FID1
Fiducial

FID3
Fiducial

GND VDD_{IO}

FID2
Fiducial

GND

C8
1u

GND

GND

GND

C10
1u

GND

C2
1u

C4
1u

VDDA

C9

100nF

VDDA

C11

100nF

VDD_{IO}VDD_{IO}VDDA

C13

100nF

VDDA

VDDAVDDA

GND

GND

C25
100nF

GND

VDD_{IO}

GND

C12
1u

VCCDVCCD

C14
1u

C1
1u

GND

VCCD VDDA

GND

VDD_{IO}

A0
1

A1
2

A2
3

V
C

C
8

G
N

D
4

SDA
5

SCL
6

WP
7

U3
24LC02

GND

GND

GND

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

33

35

37

39

41

43

45

47

49

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

48

50

J3
DF12NB-50DS-0.5V_51

+5V

+3V3
GND

+5V

GND
+3V3

VCCD

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

Analog

Analog

an0

uo
ut

1

an10

an9

an8

an11

mngIO7

res_an13

res_an11

res_an12

mngIO6

mngIO5

res_an10

mngIO3

mngIO4

ui
n5

mngIO2

mngIO0
mngIO1

c_ena

uio1

p_rst
res_an19

res_extra
an6

an7

an
8

uin0

uout0

uout2

ui
n4

reserved3

RES1

hd_c_rst_n

RES2

an
6

RES3

c_sel_inc

reserved4

c_
en

a
hd

_c
_r

st
_n

uout4

uout3

uo
ut

7 an
7

an
11an

9

c_
se

l_
in

c

uin[0..7]

uout1

an[0..5]

uout[0..7]
an

1 ui
n6

an
2

uo
ut

5

uo
ut

3 an
10

uout5

uin1

c_ena

RES2

ui
n2

reset_b

c_rst_n

hd_c_rst_n

an
0

c_ena

hd_c_rst_n

an
3

hd_c_rst_n

an5

uout7
uout6

an[6..11]

ui
n3

uio4

p_clk
p_rst

ui
n7

RES3

reset_b

an1
res_an4

c_sel_inc

RES1

an3

an2

an4
res_an7

c_rst_n
uin4

mngIO2

uio5

res_an1

uio6

uin0

mngIO1

res_an0

p_clk

res_an16

uo
ut

2

uin1

an
4

an
5

uin2
uin3

uio3

uio0

uo
ut

4

uio7
uout0

uin5

VCIN

uin6
uin7

uio2

uio7
uio6

uio1

uio3
uio4

uio2

uio5

VDIN

uio0

uo
ut

6

uio[0..7]

Core Voltage Selection

MUX and Supply Headers

C

A

D

For Sky:
- VCC* 1v8
- VDD* 3v3

N

J
H

K

M
L

Bulk/Bypass C

Presence Detection

VCC* SUPPLY
bypass

F
E

MUX

In addition to MUX access, each
supply pin is jumpered and may
be monitored or fed through these
headers by popping off the relevant
resistor (0805s for easier manip)
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Breakout is fed 3v3 (guaranteed) and 5V
(assumes USB supply) and regulates core
voltages as needed. Each LDO has jumpers
to select source or bypass completely.

SRC select

P

G

pull-downs used in conjunction
with weak PU on demoboard for
poor man's ASIC detector circuit.

Other possibility is to use a
dedicated i2c eeprom and probe
for that.

U

EEPROM ID

This version of the breakout allows access to the ASIC I/O, management and analog interfaces.
It has (breaking) changes, namely
* it receives the DB 3v3 IO level as well as the VUSB and it takes on the

responsibility of regulating its IO/Vcore voltages
* provides interfaces to supply or monitor each VDD* and VCC* independently
* provides means to send off analog signals to demoboard, and its weak pull-downs, or

severe that connection
* provides a flexible interface to analog signals directly
* is naturally keyed, owing to new bottom-side connectors
* new connectors have high speed capability (up to USB4/20Gbps), higher density and,

optionally, a shielded version for improved noise immunity.
* adds additional I/O from bottom-side for management, eeprom ID or expansion.
* aims to be basis for future chip processes/vcore levels.
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Project reset *may* eventually move to resetb pin
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