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LT spice simulation of 60 Hz, 4ms flashes with flash current, monitor voltage and capacitor ripple current
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LT spice simulation of 60 Hz, 4ms flashes with flash current, monitor voltage and capacitor ripple current
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LT spice simulation of 60 Hz, 4ms flashes with flash current, monitor voltage and capacitor ripple current
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LT spice simulation of 60 Hz, 4ms flashes with flash current, monitor voltage and capacitor ripple current
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LT spice simulation of 60 Hz, 4ms flashes with flash current, monitor voltage and capacitor ripple current
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LT spice simulation of 60 Hz, 4ms flashes with flash current, monitor voltage and capacitor ripple current
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LT spice simulation of 60 Hz, 4ms flashes with flash current, monitor voltage and capacitor ripple current
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LT spice simulation of 60 Hz, 4ms flashes with flash current, monitor voltage and capacitor ripple current
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LT spice simulation of 60 Hz, 4ms flashes with flash current, monitor voltage and capacitor ripple current



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

A

B

C

D

E

Date: 2021-01-19
KiCad E.D.A.  kicad (5.1.6)-1

Rev: ASize: B
Id: 24/30

Title: EyeRIS-LRAUV-Control
File: FlashCircuit.sch
Sheet: /sheet619B0A13/

Paul Roberts
7700 Sandholdt Road 
Moss Landing, California, 95039 U.S.A.
Phone: 831-775-1842
email: proberts@mbari.org

1
2

STRB10
 

R90
1M 0.1% 10 ppm/C

R88
100k 0.1% 10 ppm/C

+

-

IN+1

V-2

IN-3 OUT 4

SH 5

V+ 6
U36

LTC2066

R89
100k 0.1% 10 ppm/C

R85
10k

C
94

E
E

U
-F

S
1J

10
2

C
95

E
E

U
-F

S
1J

10
2

C
93

E
E

U
-F

S
1J

10
2

S
2 1 G
2 2 D
1 3

S
1 4G
1 5D
2 6

Q31
2N7002DW

1

2
4

U35

MC74VHC1G08DTT1G

C96
1 uF

R86
10k

C177 1 uF

R87
0.01 1% 1W

C178
10 uF

G
1

D 2S3

Q30 ATP304

GND

GND

GND

VLED

Vcc

GND

ENABLE
TRIG

Vcc

GND

G
N

D

VSense

STROBE
S

T
R

O
B

E
S

T
R

O
B

E

LT spice simulation of 60 Hz, 4ms flashes with flash current, monitor voltage and capacitor ripple current



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

A

B

C

D

E

Date: 2021-01-19
KiCad E.D.A.  kicad (5.1.6)-1

Rev: ASize: B
Id: 25/30

Title: EyeRIS-LRAUV-Control
File: FlashCurrentADC.sch
Sheet: /FlashCurrentADC/

Paul Roberts
7700 Sandholdt Road 
Moss Landing, California, 95039 U.S.A.
Phone: 831-775-1842
email: proberts@mbari.org

C105
1000pF

C102
1000pF

R9749.9
C103

1000pF

V
in

2

SHDN 3

G
N

D
4

OUT6

U38LT6657AHMS8-2.5

R9849.9
C104

1000pF

C113
0.01 uF

C115
4.7 uF

R108 100

C118
1 uF

C116
0.1 uF

R107 10k

E
xp

os
ed

 P
ad

, S
ol

de
r 

S
id

e

G
N

D
1

CH210

CH311

CH412

CH513

CH614

CH715

CH816

CH917

CH1018

CH1119

NC 2

CH1220

CH1321

CH1422

CH1523

MUXOUTP 24

ADCINP 25

ADCINN 26

MUXOUTN 27

V
C

C
28

REF+29

G
N

D
3

REF-30

G
N

D
31

G
N

D
32

G
N

D
33

SDI 34

FO 35

CS 36

SDO 37

SCK 38

GND 39

G
N

D
4

G
N

D
5

G
N

D
6

COM7

CH08

CH19

U37 LTC2496

R9949.9

C106
1000pFR10049.9

R10149.9
C107

1000pF

C112
1000pFR10649.9

R10249.9
C108

1000pF

R9149.9

C111
1000pF

R10349.9
C109

1000pF

R10549.9

R10449.9
C110

1000pF

C97
1000pF

R9349.9
C98

1000pF

C99
1000pF

C100
1000pF

R9549.9
C101

1000pF

R9249.9

R9449.9

C117
0.1 uF

R9649.9

C114
1 uF

GND

Vsen11

GND

Vsen14

Vsen15

Vsen13
GND

GND

GND

Vsen06

GND

Vsen01

Vsen00

Vsen02

Vsen03

Vsen04

GND
Vsen05

Vsen12

Vsen07

Vsen08

Vsen09

Vsen10

GND

GND

3V3

SDI

GND

GND

GND

GND

GND

GND

CS

SCK
SDO

GND

GND

GND

GND

3V3

GND

GND

GND

16-channel, 16-bit, 2.5V reference single-ended ADC



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

A

B

C

D

E

Date: 2021-01-19
KiCad E.D.A.  kicad (5.1.6)-1

Rev: ASize: B
Id: 26/30

Title: EyeRIS-LRAUV-Control
File: StrobeEnableMux.sch
Sheet: /StrobeEnableMux/

Paul Roberts
7700 Sandholdt Road 
Moss Landing, California, 95039 U.S.A.
Phone: 831-775-1842
email: proberts@mbari.org

R10910k

R
11

0
10

k

C121
0.1 uF

C119
0.1 uF

I/O1

I/O2

G
N

D
3

V
C

C
1

4

I/O5

I/O6

I/O7

I/O8
NINT 9

ADDR110

I/O20

OSCIO11

I/O21

V
D

D
M

12

I/O22

I/O13

NRESET23

I/O14

SDA24

I/O15

SCL25

I/O16

ADDR026

G
N

D
17

I/O27

V
C

C
2

18

I/O28

I/O19

G
N

D
_P

A
D

29

U39
SX1509BIULTRT

C120
0.1 uF

P07

P09
P10
P11
P12
P13
P14
P15

P06

SDA

P08

GND

SCL

3V3

P04

3V3

GND

GND

3V3

GND

PRT_EXD_INT

GND

P05

P03
P02
P01
P00

16-channel I2C port expander for Strobe Enable signals

Address: 0x3E

I2C Port Expander for strobe enable



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

A

B

C

D

E

Date: 2021-01-19
KiCad E.D.A.  kicad (5.1.6)-1

Rev: ASize: B
Id: 27/30

Title: EyeRIS-LRAUV-Control
File: LT8392.sch
Sheet: /sheet6205843A/

Paul Roberts
7700 Sandholdt Road 
Moss Landing, California, 95039 U.S.A.
Phone: 831-775-1842
email: proberts@mbari.org

C125
10 uF 50V

C138
1 uF

C137
1 uF

C122
0.1 uF

R113

10 1%

R111

10 1%

C132
10 uF 50V

C123
10 uF 50V

C129
10 uF 50V

C140
0.1 uF

C135
330 pF

C136
6.2 pFR119

191k

R118
73.2k 0.1%

R116
100k

C134
0.1 uF

C131
0.47 uF

1

2

3

JSYNC1 

R126
2.74k 0.1%

C153
100 uF 63V

C152
4.7 uF 100V

S

G

D Q35
FDMC007N08LC

R117
402k

C145
4.7 uF 100V

C143
4.7 uF 100V

C146
100 uF 63V

C144
100 uF 63V

C124
180 uF 50V

R125
113k 0.1%

R124
3

R123
3

R121 3

R122
0.0015 1%

R120 3

C139
0.1 uF

S

G

D

Q34
FDMC007N08LC

C133
180 uF 50V

S

G

Q32
TPWR8004PL

S

G
Q33

TPWR8004PL

C130
180 uF 50V

C128
4.7 uF

C126
180 uF 50V

BG1 1

TEST10

TRIM11

VREF12

CTRL13

ISP 14

ISN 15

ISMON16

PGOOD17

S
S

18

FB 19

BST1 2

V
C

20

R
T

21

SYNC/SPRD22

EXTVCC23

VOUT 24

TG2 25

SW2 26

BST2 27

BG2 28

G
N

D
29

SW1 3

TG1 4

LSP 5

LSN 6

V
IN

7

INTVCC8

E
N

/U
V

LO
9

U40
LT8392 C141

4.7 uF 100V

R112
0.0015 1%

L3
3 uH

994-XAL1580-302MEB

C142
100 uF 63V

R115
100k

R114
47k

GND

GND

Vled

GND

GND G
N

D

G
N

D

GND

GND

VBatt

GND

GND

GND
GND

GND

ISMON

GND

GND

GND

GND

GND

PGOOD

G
N

D

ENUVLO

ISP

ISN

VREF

INTVCC

ISP

VREF

VIN

VIN

ISN

INTVCC

UVLO: > 10.5 = ON, < 9.5 OFF 



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

A

B

C

D

E

Date: 2021-01-19
KiCad E.D.A.  kicad (5.1.6)-1

Rev: ASize: B
Id: 28/30

Title: EyeRIS-LRAUV-Control
File: LT3063.sch
Sheet: /LT3063/

Paul Roberts
7700 Sandholdt Road 
Moss Landing, California, 95039 U.S.A.
Phone: 831-775-1842
email: proberts@mbari.org

C150
4.7 uF

R
E

F
/B

Y
P

1

ADJ 2
OUT 3
OUT 4IN5

IN6

SHDN7

G
N

D
8

U41
LT3063EMS8E-3.3

R127
100k

C149
0.01 uF

C148
0.01 uF

C147
2.2 uF

C151
0.1 uF

3.3V_Reg

SHDN

GND

5V_Reg



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

A

B

C

D

E

Date: 2021-01-19
KiCad E.D.A.  kicad (5.1.6)-1

Rev: ASize: B
Id: 29/30

Title: EyeRIS-LRAUV-Control
File: IOProtection.sch
Sheet: /IOProtetcion/

Paul Roberts
7700 Sandholdt Road 
Moss Landing, California, 95039 U.S.A.
Phone: 831-775-1842
email: proberts@mbari.org

F35

PTC

F36

PTC

D51
20V

F32

PTC

D45
20V

F6

PTC

D41
20V

F10

PTC

F9

PTC

D44
20V

D43
20V

F3

PTC

D49
20V

D57
20V

F14

PTC

D54
20V

F7

PTC

D42
20V

F8

PTC

D52
20V

F38

PTC

F33

PTC

D38
20V

D46
20V

F34

PTC

F4

PTC

D39
20V

F11

PTC

D50
20V

F31

PTC

D56
20V

F37

PTC

D55
20V

F13

PTC

D53
20V

F5

PTC

D40
20V

D48
20V

F12

PTC

D47
20V

IO_10

3V3

IO_19_P

IO_16 IO_16_P

3V3

IO_19

IO_17 IO_17_P

3V3

IO_18_PIO_18

3V3

IO_14 IO_14_P

3V3

IO_00_P

IO_09_PIO_09

3V3

3V3

IO_08

3V3

IO_07_PIO_07

3V3

IO_06_PIO_06

3V3

IO_08_P

IO_00

3V3

IO_04_PIO_04

3V3

IO_03_PIO_03

3V3

IO_02_PIO_02

3V3

IO_01_P

3V3

IO_15_PIO_15

3V3

IO_12_PIO_12

3V3

IO_13_PIO_13

3V3

IO_11_PIO_11

3V3

IO_05

IO_10_P

IO_01

3V3

IO_05_P



1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

A

B

C

D

E

A

B

C

D

E

Date: 2021-01-19
KiCad E.D.A.  kicad (5.1.6)-1

Rev: ASize: B
Id: 30/30

Title: EyeRIS-LRAUV-Control
File: LC_Shutter.sch
Sheet: /LC_Shutter/

Paul Roberts
7700 Sandholdt Road 
Moss Landing, California, 95039 U.S.A.
Phone: 831-775-1842
email: proberts@mbari.org

C156
0.01 uF

LVIN1

POL2

HVEN3

GND4 HVOUT2 5

VDD 6

HVIN 7

HVOUT1 8

U42 HV508

L4
100u

C154
2.2 uF

C155
100 uF 63V

R140
100k

D12
B160S1F

IN10
IN11

G
N

D
13

OUT 2

OUT 3

ADJ 4

G
N

D
5

SHDN8

U44 LT3012

1

2

3
RV2
500k

R141

15k

R142
15k

C158
0.1 uF

C127
2.2 uF

R137
100k

C157
4.7 uF

R
E

F
/B

Y
P

1

ADJ 2
OUT 3
OUT 4IN5

IN6

SHDN7

G
N

D
8

U43
LT3063EMS8E

1

2

3
RV1
100k

R138

15k

R139
15k

C39
1 uF

C42
0.1 uF

1
2
3
4

JLCOUT1
LCOUT

R
13

4

10
K

R
13

5

10
K

R
13

6

10
K

S
1

G 2

D
6

Q
36

B
B

S
S

13
8D

W

D
3

S
4

G 5
Q

36
A

B
S

S
13

8D
W

R
13

3

10
K

SHDN

5V

3V
3

3V
3

E
N

A
B

LE

SHDN

GND

HVIn

5V_Reg

LC
_P

O
L

GND

GND

5V
5V

_L
C

_P
O

L

HVIN

LVIN

5V_ENABLE

LVIN

5V
_E

N
A

B
LE

HVIN
5V_LC_POL

HV508 LC Shutter Driver (90V Max)

3.3 to 5V Level Shifter


