
1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2023-07-26
KiCad E.D.A. kicad 7.0.1

Rev: -Size: A4
Id: 0/3

Title: A-STEP FPGA Board - Interfaces

File: AstroPix_FPGA_Board.kicad_sch
Sheet: /
NASA Goddard Space Flight Center

P1v8

P5v3

GND P3v3

CB_CURR_MON

CARRIER_SUPPLY
FPGA_SUPPLY

Power Conditioning

File: Power Conditioning.kicad_sch

P1v8
GND

SR_OUT4_2

SPI2_MISO1
SPI2_MISO0

SPI2_MOSI

SPI0_MOSI

SPI1_MOSI

Timestamp

P3v3

SPI1_MISO1
SPI1_MISO0

SPI0_MISO0

SR_OUT4_0
SR_OUT4_1

SPI0_MISO1

SR_LD_1
SR_LD_0

SR_LD_2

SPI0_CLK

RES_N

SR_RB

SR_CLK1
SR_CLK2

SPI2_CLK

SR_SIN

Interrupt

SPI1_CLK

HV_BIAS_CTL

PCB0_TEMP_MON
PCB1_TEMP_MON
PCB2_TEMP_MON

PCB2_HV_CURR_MON
PCB1_HV_CURR_MON
PCB0_HV_CURR_MON

Hold

HV_MON
CB_CURR_MON

FPGA_SUPPLY
Interrupt0

Interrupt1

Interrupt2

Injection

SPI_CS

Sample_P_2

Sample_P_1
Sample_N_1

Sample_N_2

Sample_P_3
Sample_N_3

FPGA

File: FPGA.kicad_sch

GND

H3
MountingHole_Pad

H1
MountingHole_Pad

C9
10uF

GND

CHASSIS

CHASSIS

H5
MountingHole_Pad

CHASSIS

01
01

02
02

03
03

04
04

05
05

06
06

07
07

08
08

09
09

10
10

S
1

S
2

J1
T1M-10-F-SH-L-K

C300.1uF

GND

CHASSIS

01
01

02
02

03
03

04
04

05
05

06
06

07
07

08
08

09
09

10
10

11
11

12
12

13
13

14
14

15
15

16
16

17
17

18
18

19
19

20
20

S
1

S
2

J5

T1M-20-F-SV-L

01
01

02
02

03
03

S
1

S
2

J2
T1M-03-F-SH-L

CHASSIS

CHASSIS

CHASSIS

H4
MountingHole_Pad

GND

CHASSIS

V
-

11
V

+
4

GND

+
12

-
13

14

U14D

LT1499CS

GND

01
01

02
02

03
03

04
04

05
05

06
06

07
07

08
08

09
09

10
10

11
11

12
12

13
13

14
14

15
15

16
16

17
17

18
18

19
19

20
20

S
1

S
2

J4

T1M-20-F-SV-L

R22

150k

GND

CHASSIS

CHASSIS

H2
MountingHole_Pad

GND

R23

150k

GND

H6
MountingHole_Pad

1
1

2
2

S
1

S
2

J9

T1M-02-F-SV-L

01
01

02
02

03
03

04
04

05
05

06
06

07
07

08
08

09
09

10
10

11
11

12
12

13
13

14
14

15
15

16
16

17
17

18
18

19
19

20
20

S
1

S
2

J3

T1M-20-F-SV-L

GND

CHASSIS

1
1

2
2

S
1

S
2

J7

T1M-02-F-SV-L

CHASSIS

+
5

-
6

7

U14B

LT1499CS

GND

GND

CHASSIS

1
1

2
2

S
1

S
2

J8

T1M-02-F-SV-L

C27 1nF

R19 150k

1

-
2

+
3U14A

LT1499CS

CHASSIS

GND

+
10

8

-
9

U14C

LT1499CS

C28 1nF

R20 150k

C29 1nF

R21 150k

Sample_N_2

CB0_TMON_BUF

HV_SET

HV_MON

HV2_I_MONHV2_I_MON

HV1_I_MON

Sample_P_2

SR_SIN
SR_LD_1

SR_RB

Sample_N_2

P3v3

CB_PWR

SR_CLK2

Timestamp
Hold
RES_N
SR_CLK1

SPI0_MISO1

SPI1_MISO1

SPI1_CLK

SPI1_MOSI

HV_SET

P3v3

HV1_I_MON

Interrupt1

SPI0_MISO0
SPI_CS

SPI2_CLK

SPI0_CLK

SR_SIN
SR_LD_0

SR_CLK1

Injection
SR_OUT4_0
SR_RB

Interrupt0
CB_PWR

SPI0_CLK

SPI1_MISO0

SPI0_MISO0
SPI0_MISO1

Interrupt0

SPI0_MOSI

SPI1_MISO1

HV3_I_MON

SPI1_MISO0
SPI_CS
SPI1_CLK
SPI1_MOSI

CB2_TMON_BUF

CB1_TMON_BUF

Sample_N_1

SPI_CS

SPI0_MOSI

SPI2_MISO1

CB0_TMON_BUF

SR_SIN

SR_CLK1
SR_CLK2
SR_LD_2

Timestamp
Injection

SR_CLK2

RES_N

Sample_N_3
Sample_P_3

RES_N

InjectionHold

CB_PWR

SR_OUT4_2

Interrupt2

Sample_N_1

Sample_P_2

Sample_P_1

Hold

Sample_P_1

Injection
Interrupt1
CB_PWR

SPI2_MOSI

Timestamp

HV3_I_MON

SR_LD_0

SR_LD_2

SR_OUT4_1
SR_OUT4_2

SR_OUT4_0

SR_RB

SR_SIN
SR_CLK1
SR_CLK2

Interrupt

SR_RB

SPI_CS
SPI2_MISO0

SPI2_MOSI
SPI2_CLK

Sample_P_3

RES_N

Timestamp
Hold

Sample_N_3

SR_OUT4_1

Interrupt2

SPI2_MISO1

CB1_TMON_BUF

HV_MON
CB2_TMON_BUF

SPI2_MISO0

SR_LD_1

HV Board Interface

Layer 1 Layer 2

Power Input Connector

Layer 3

C9
10uF

J2
T1M-03-F-SH-L

01
01

02
02

03
03

S
1

S
2

C300.1uF

GND

V
-

11
V

+
4

U14D

LT1499CS

+
12

-
13

14

CHASSIS

H2
MountingHole_Pad

H6
MountingHole_Pad

CHASSIS

CHASSIS

H4
MountingHole_Pad

CHASSIS

H3
MountingHole_Pad

H1
MountingHole_Pad

CHASSIS

CHASSIS

H5
MountingHole_Pad

J9

T1M-02-F-SV-L

1
1

2
2

S
1

S
2

GND

GND

J8

T1M-02-F-SV-L

1
1

2
2

S
1

S
2

GND

J7

T1M-02-F-SV-L

1
1

2
2

S
1

S
2



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2023-07-26
KiCad E.D.A. kicad 7.0.1

Rev: -Size: A4
Id: 3/3

Title: A-STEP FPGA Board - FPGA

File: FPGA.kicad_sch
Sheet: /FPGA/
NASA Goddard Space Flight Center

1DIR
1

GND
10

1B7
11

1B8
12

2B1
13

2B2
14

GND
15

2B3
16

2B4
17

VCCB
18

2B5
19

1B1
2

2B6
20

GND
21

2B7
22

2B8
23

2DIR
24

2~{OE}
25

2A8
26

2A7
27

GND
28

2A6
29

1B2
3

2A5
30

VCCA
31

2A4
32

2A3
33

GND
34

2A2
35

2A1
36

1A8
37

1A7
38

GND
39

GND
4

1A6
40

1A5
41

VCCA
42

1A4
43

1A3
44

GND
45

1A2
46

1A1
47

1~{OE}
48

1B3
5

1B4
6

VCCB
7

1B5
8

1B6
9

U4

SN74AVCA164245VR

EN1
1

4Y
10

3Z
11

3Y
12

2Z
13

2Y
14

1Z
15

1Y
16

EN2
2

EN3
3

VCC
4

GND
5

A
6

B
7

EN4
8

4Z
9

U7
SN65LVDS104D

R1
49.9

C26

0.1uF

C2
0.1uF

R16 100

R10 100

C25

0.1uF

VCC
1

GND
2

Z
3

Y
4

D
5

U13
SN65LVDS1DBVR

R18
100

C22
0.1uF

R9 100

1DIR
1

GND
10

1B7
11

1B8
12

2B1
13

2B2
14

GND
15

2B3
16

2B4
17

VCCB
18

2B5
19

1B1
2

2B6
20

GND
21

2B7
22

2B8
23

2DIR
24

2~{OE}
25

2A8
26

2A7
27

GND
28

2A6
29

1B2
3

2A5
30

VCCA
31

2A4
32

2A3
33

GND
34

2A2
35

2A1
36

1A8
37

1A7
38

GND
39

GND
4

1A6
40

1A5
41

VCCA
42

1A4
43

1A3
44

GND
45

1A2
46

1A1
47

1~{OE}
48

1B3
5

1B4
6

VCCB
7

1B5
8

1B6
9

U3

SN74AVCA164245VR

C11
0.1uF

D9
10

D10
11

D11
12

D12
13

D13
14

A0
15

A1
16

D14
17

D15
18

D16
19

D1
2

D17
20

D18
21

D19
22

D20
23

VU
24

GND
25

D21
26

D22
27

D23
28

D24
29

D2
3

D25
30

D26
31

D27
32

D28
33

D29
34

D30
35

D31
36

D32
37

D33
38

D34
39

D3
4

D35
40

D36
41

D37
42

D38
43

D39
44

D40
45

D41
46

D42
47

D43
48

D4
5

D5
6

D6
7

D7
8

D8
9

D0
1

U1

Cmod_A7-35TCHASSIS C24

1uF C4
0.1uF

~{CS}
1

IN6
10

IN7
11

DGND
12

VD
13

DIN
14

DOUT
15

SCLK
16

VA
2

AGND
3

IN0
4

IN1
5

IN2
6

IN3
7

IN4
8

IN5
9

U2
ADC128S102

C21
0.1uF

C6
0.1uF

C23
1uF

C12

0.1uF

C7
0.1uF

VCCA
1

GND
2

A
3

B
4

DIR
5

VCCB
6

U6

SN74AVC1T45DBVR

VCCA
1

GND
2

A
3

B
4

DIR
5

VCCB
6

U11

SN74AVC1T45DBVR

R14 100

R13 100

R15 100

R12 100

R11 100

01
01

02
02

03
03

04
04

05
05

06
06

07
07

S
1

S
2

J6
T1M-07-F-SH-L

C13
0.1uF

C1
0.1uF

C5
0.1uF

C3
0.1uF

R17
49.9

VA
1

N
C

2

N
C

3

VOUT
4

~{SYNC}
5

SCLK
6

DIN
7

GND
8

U5

DAC121S101

GND

SPI_CS

SPI0_CLK
SPI0_MOSI

PCB0_HV_CURR_MON

HV_MON

PCB2_HV_CURR_MON

P3v3

P3v3

Sample_N_1

Sample_N_3

P1v8

Interrupt2
Interrupt1

SR_SIN

Interrupt0

Sample_N_2

Sample_P_1

SPI0_MISO0

SPI1_MISO1

SPI0_MISO1
SR_LD_0

SR_CLK2
SR_CLK1

RES_N

SR_RB

SPI1_CLK

Injection

SPI1_MOSI

SPI2_CLK
SPI2_MOSI

SR_OUT4_0
SPI1_MISO0

Sample_P_3

PCB1_HV_CURR_MON

P1v8

P3v3

P3v3

GND

PCB0_TEMP_MON

GND

GND

GND
GND

PCB2_TEMP_MON

PCB1_TEMP_MON

FPGA_SUPPLY

SPI2_MISO1

SR_OUT4_2

GND

GND

GND

GND

P3v3

P3v3 P1v8

HV_BIAS_CTL

GND

GND

GND

P1v8

GND
GND

P3v3
GND

CB_CURR_MON

GND

P3v3

P3v3

GND

Sample_P_2

Timestamp

GND

GND

P3v3

GND

GND

Hold

GND

GND

SR_LD_1
SR_OUT4_1

SPI2_MISO0

P3v3

SR_LD_2

GND

RES_N_3v3

COLD_RESN
WARM_RESN

Timestamp_3v3
SR_OUT4_2_3v3

Sample_Clock

Hold_3v3

SR_LD_2_3v3

SPI_ADC_MISO

SPI2_MISO1_3v3

SPI_ADC/DAC_MOSI
SPI2_MISO0_3v3

SPI_ADC_CS
SPI_ADC/DAC_SCLK

SPI_DAC_CS

SR_LD_0_3v3

SPI1_MISO0_3v3

SPI0_MISO1_3v3

SR_OUT4_0_3v3

SPI0_MISO0_3v3

SPI2_MOSI_3v3

Sample_N

Sample_P

SPI0_MOSI_3v3

Interrupt1_3v3

SR_LD_1_3v3
SR_OUT4_1_3v3

Hold_3v3

SPI1_MISO1_3v3

Interrupt2_3v3

SR_CLK1_3v3

SR_SIN_3v3
SR_RB_3v3

Sample_Clock

SR_CLK2_3v3
RES_N_3v3

Interrupt0_3v3

SPI2_CLK_3v3
Injection_3v3

SPI_ADC/DAC_MOSI
SPI_ADC_MISO

SR_OUT4_2_3v3
SR_LD_2_3v3

SPI_READOUT_MISO

SPI_ADC/DAC_MOSI

SPI_DAC_CS

SPI_ADC/DAC_SCLK

SR_LD_1_3v3
SPI_ADC/DAC_SCLK SR_OUT4_1_3v3

SPI0_MISO0_3v3

SPI1_MISO1_3v3

SPI0_MISO1_3v3

SPI2_MISO0_3v3

Interrupt2_3v3

SPI_CS_3v3

SPI2_MOSI_3v3

Injection_3v3
SPI2_CLK_3v3

Interrupt0_3v3
Interrupt1_3v3

SPI1_MOSI_3v3

Timestamp_3v3

SPI1_CLK_3v3

SR_CLK2_3v3
SR_CLK1_3v3
SR_RB_3v3
SR_SIN_3v3

SPI0_CLK_3v3
SPI0_MOSI_3v3

SPI0_CLK_3v3
SPI_CS_3v3

SPI1_CLK_3v3

SPI2_MISO1_3v3

SPI_READOUT_MOSI

SPI_READOUT_CS
SPI_READOUT_SCLK

SPI_ADC_CS

SPI1_MOSI_3v3

SR_LD_0_3v3

SPI1_MISO0_3v3
SR_OUT4_0_3v3

Housekeeping Telemetry

High Voltage Bias Control



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2023-07-26
KiCad E.D.A. kicad 7.0.1

Rev: -Size: A4
Id: 4/3

Title: A-STEP FPGA Board - Power Conditioning

File: Power Conditioning.kicad_sch
Sheet: /Power Conditioning/
NASA Goddard Space Flight Center

C17
10uF

1 2

3 4

R4
5m

LVK25R005CER

TP4
5015

R2
330k

-
1

G
N

D
2

R
E

F
2

3

5

V
+

6

R
E

F
1

7

+
8

U10

INA284AID

SET
1

OUT
2

IN
3

OUT
TAB

U8
LT3080

C16

0.1uF

C14
1uF

C10
10uF

R5
49.9

EN
1

IN
2

G
N

D
3

OUT
4

ADJ
5

D
A

P
6

U12
LP38501ATJ-ADJ

R6
10.2k

R3
180k

R7
10k

TP2

5015

TP3

5015

R8
1.58k

SET
1

OUT
2

IN
3

OUT
TAB

U9
LT3080

TP1
5015

C18
10uF

C15
10uF

C20

10pF

C8
1uF

C19

10pF

P3v3

CARRIER_SUPPLY

P5v3 P3v3

P5v3

FPGA_SUPPLY

CB_CURR_MONGND

P5v3 P1v8

GND

GND

GND

GND

ADC/DAC/Level Shifter Side-B Power

Targeting +4.5v to power Carrier Boards

Level Shifter Side-A Power

Monitor current to all carrier board layers
INA284 gain is 500 V/V
Vmon = 2.5 * Icb

U10

INA284AID

-
1

G
N

D
2

R
E

F
2

3

5

V
+

6

R
E

F
1

7

+
8

R5
49.9


	Root (Page 0)
	Symbols
	C27
	C28
	C29
	C30
	C9
	H1
	H2
	H3
	H4
	H5
	H6
	J1
	J2
	J3
	J4
	J5
	J7
	J8
	J9
	R19
	R20
	R21
	R22
	R23
	U14A
	U14B
	U14C
	U14D
	U14E


	FPGA (Page 3)
	Hierarchical Labels
	CB_CURR_MON
	FPGA_SUPPLY
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	HV_BIAS_CTL
	HV_MON
	Hold
	Injection
	Interrupt0
	Interrupt1
	Interrupt2
	P1v8
	P1v8
	P1v8
	P1v8
	P3v3
	P3v3
	P3v3
	P3v3
	P3v3
	P3v3
	P3v3
	P3v3
	P3v3
	P3v3
	P3v3
	PCB0_HV_CURR_MON
	PCB0_TEMP_MON
	PCB1_HV_CURR_MON
	PCB1_TEMP_MON
	PCB2_HV_CURR_MON
	PCB2_TEMP_MON
	RES_N
	SPI0_CLK
	SPI0_MISO0
	SPI0_MISO1
	SPI0_MOSI
	SPI1_CLK
	SPI1_MISO0
	SPI1_MISO1
	SPI1_MOSI
	SPI2_CLK
	SPI2_MISO0
	SPI2_MISO1
	SPI2_MOSI
	SPI_CS
	SR_CLK1
	SR_CLK2
	SR_LD_0
	SR_LD_1
	SR_LD_2
	SR_OUT4_0
	SR_OUT4_1
	SR_OUT4_2
	SR_RB
	SR_SIN
	Sample_N_1
	Sample_N_2
	Sample_N_3
	Sample_P_1
	Sample_P_2
	Sample_P_3
	Timestamp

	Symbols
	C1
	C11
	C12
	C13
	C2
	C21
	C22
	C23
	C24
	C25
	C26
	C3
	C4
	C5
	C6
	C7
	J6
	R1
	R10
	R11
	R12
	R13
	R14
	R15
	R16
	R17
	R18
	R9
	U1
	U11
	U13
	U2
	U3
	U4
	U5
	U6
	U7


	Power Conditioning (Page 4)
	Hierarchical Labels
	CARRIER_SUPPLY
	CB_CURR_MON
	FPGA_SUPPLY
	GND
	GND
	GND
	GND
	GND
	P1v8
	P3v3
	P3v3
	P5v3
	P5v3
	P5v3

	Symbols
	C10
	C14
	C15
	C16
	C17
	C18
	C19
	C20
	C8
	R2
	R3
	R4
	R5
	R6
	R7
	R8
	TP1
	TP2
	TP3
	TP4
	U10
	U12
	U8
	U9



