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Jbox - slightly >5A draw

Connectors

Prog / load bootloader

Battery

Debug / Arduino functionality

Keystone

Input power - from AC/DC

16-24 AWG

Crimp pin 0430300002 (20-24 AWG)
Mating header 0430251008
Split Pwr/GND connectors from MINK bulkhead

GPIO are inverted by jbox

RS232, W

RS232, G

Rtn,   B

Spare RS232 ports

RS232, W

RS232, G

V+,    R

V+,    R

Rtn,   B

Camera isolated GPIO: 3.3 - 24 V, use ISO_GND

�
Crimp pin 0500798025 (26-28 AWG)
Mating header 0510210700
Split PWR/GND from motor driver module

RESET: pulled up (10k) to 5V by motor driver
Disable I2C pullups on motor driver

Camera - <1 A draw Stepper motor driver - 2A limit draw

Crimp pin 0430300002 (20-24 AWG)
Mating header 0436450500

SILKSCREEN LABELS

Ethernet module

Top Bottom
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7A rating
Fuse: 0451007.MRL

Reverse polarity protection

Reset button
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Bottom board connector

Top board connector - place on bottom side of board

Top test point connector

Vsys_B

GND_B

V3P3_B

Vsys_TV3P3_T

GND_T
GND_T

PwrOut_Isns_T 2B3,5C5
SPI_CS_Flash_T 2B3,2B7
JBox_T_LS 2B3,3C7
JBox_T_EN 2B3,3C7

JBox_T_A[0:3] 2B3,3D7

PwrOut_Isns_B4D6
SPI_CS_Flash_B4C6
JBox_B_LS2D6
JBox_B_EN2C6

JBox_B_A[0:3]2C6

SPI_CS_Eth_B 4C6

SPI_MISO_B 4C6

Reset_L_B 1A2,2C2,2C6
SPI_MOSI_B 4C6
SPI_SCK_B 4C6

PwrOut_En_B 2C6
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SPI_MISO_T1B3,2B7,5A2

Reset_L_T1B3,5B2
SPI_CS_Eth_T1B3,4A2
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SPI_CS_Flash_T2B7,4B3
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Ilim = 5A
Iout = Vsns * 1300/845
Vsns(fault) = 3.5 to 4.2 V
Vsns(5A) = 3.25 V

Load switch for strobe power

"ISTR"

"VSTR"

Capacitor farm

Calculation if supply < draw:
Supply limit: i_S A
Expected draw: 5 A for max 10 ms per strobe 
Acceptable sag for V_strobe: 4 V (off 24 V)
Calculation: store enough charge within 4V drop, 
   to supply (5 - i_S) A deficit for 10ms
C = Q/V = (5 - i_S) * 10 ms / 4 V

Discharge caps when main power removed

"ICAM"

Ilim = 2A
Iout = Vsns * 1.3/2.15
Vsns(fault) = 3.5 to 4.2 V
Vsns(2A) = 3.31 V

"VCAM"

Load switch for cam power

Vsys_T Vsys_OUT

GND_T
GND_T

GND_T

GND_T

Vsys_T

GND_T

Cam_pwr
V12

GND_B

GND_B

GND_B
GND_B

GND_B
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GND_T

GND_T

PwrOut_DiagEn_T1B3,5B3

PwrOut_En_T1B3,5B3

PwrOut_Isns_T2B3,4B3

PwrCam_En4C6

PwrCam_DiagEn4C6

PwrCam_Isns4C6
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ADDR = 0x77
Avoid liquids

uC + Bottom board accesories

uC

RTC

Blinky LED
green

Temp, Hum, Pressure

ADDR = 0x68
No ultrasonic cleaning

Set on-chip ADC gain to 0.5 (Arduino default)

ADC Reference

Register   Arduino   Function
PA02       14/A0     Power Out Isense
PB08       15/A1     Power Cam Isense
PB09       16/A2     Flash CS
PA04       17/A3     Power Cam Enable 
PA05       18/A4     Power Cam Diagnostics EN 
PA06       08        Ethernet CS   
PA07       09        Motor_Rst_L
PA08       04        V12 on   
PA09       03        RS232 P2 on
PA10       01/Tx1*   UART uC to P2           
PA11       00/Rx1*   UART P2 to uC      
PB10       MOSI      MOSI
PB11       SCK       SCK
PA12       MISO      MISO
PA13       38        Cam Signal In 2
PA14       02        Cam Signal In
PA15       05        Cam Trigger
PA16       11        JBox_A3 
PA17       13        JBox_A2
PA18       10        JBox_A1
PA19       12        JBox_A0
PA20       06        Power Out Diagnostics EN
PA21       07        Power Out Enable
PA22       SDA       SDA
PA23       SCL       SCL
PA24       USBn      USBn
PA25       USBp      USBp
PB22       30/Tx5*   UART uC to P1
PB23       31/Rx5*   UART P1 to uC
PA27       26        RS232 P1 on
PA28       27        JBox_EN
PA30       SWCLK     SWCLK
PA31       SWDIO     SWD
PB02       19/A5     JBox_Latch Select
PB03       25        LED

"SDA"

"SCL"

open collector outputs
from camera

"VRTC"

Vref_2p5

Vrtc

Vref_2p5

V3P3_B

V3P3_B

V3P3_B

V3P3_BV3P3_B

V3P3_B

V3P3_B

V3P3_B

V3P3_B

GND_B

GND_B

GND_B

GND_B

GND_B

GND_B

GND_B
GND_B

GND_B

GND_B

GND_B

GND_B GND_B GND_B

V3P3_B

GND_B

V3P3_B

V3P3_B

GND_B

V3P3_B

GND_B

GND_B

GND_B

V3P3_B

PwrOut_Isns_B5D3

I2C_SDA 1D2,3A6,5A6
I2C_SCL 1D2,3A6,5A6

SWCLK 2C2
SWD 2C2

Reset_L_B 1A2,2C2,3D3

USB_n 1C2
USB_p 1C2

Cam_Trig2D2

SPI_MISO_B3C3
SPI_SCK_B3D3
SPI_MOSI_B3D3

UART_uC_to_P1 5C7
UART_P1_to_uC 5C7

UART_uC_to_P25B7
UART_P2_to_uC5B7

PwrCam_Isns5A5

RS232_P2on5A7

I2C_SDA 1D2,2C6,5A6

I2C_SCL 1D2,2C6,5A6

I2C_SDA1D2,2C6,3A6

I2C_SCL1D2,2C6,3A6

RS232_P1on 5C7

PwrOut_En_B 3C3
PwrOut_DiagEn_B 3C3

LED 1B6

LED2D6

SPI_CS_Eth_B3D3

SPI_CS_Flash_B5D3

Cam_Sig2D2
Cam_Sig22D2

V12on2C4

Motor_Rst_L1D2

PwrCam_DiagEn5B5
PwrCam_En5B5

JBox_B_LS 5D3

JBox_B_EN 5D3

Jbox_B_A[0:3] 5C3
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R2
90.9
1%
0.1W

R41
4.75K
1%
0.1W

C12
0.10uF
50V

U4

32.768 kHz

OUT
1VDD

4

OE
3

GND
2

D1
LT Q39G-Q1OO-25-1

C48
0.10uF
50V

TP1

C52
1.0uF
50V

C15

0.10uF
50V

R18
10.0K
1%
0.1W

R38
1.00K
1%
0.1W

C50
1.0uF
50V

BME280

U2

GND
1

CSB
2

SDI/SDA
3

SCK
4

SDO/ADDR
5

VDDIO
6

GND
7

VDD
8

C56
1.0uF
50V

R4
1.00K
1%
0.1W

R13
10.0K
1%
0.1W

C53

0.10uF
50V

C5
1.0uF
50V

R42
1.00K

1%
0.1W

Q1
IRLML6244TRPBF

3

1

2

R7

10.0K1%

Q2
MMBT3904

1

2
3

C51
0.10uF
50V

C22
0.10uF
50V

��
��

L3

MMZ1608B601C

C49
10uF

16V

C55
1.0uF
50V

R1
10K

1 2

4 3

C8

0.10uF
50V

R3
10.0K
1%
0.1W

U15

REF3325AIDBZTG4

IN
1

OUT
2

GND
3

C4

0.10uF
50V

R39
10K

1 2

4 3

U6
ATSAMD21G18A-AF

RESET
40

GND-ANA
5

GND_18
18

GND_35
35

GND_42
42

PA00
1

PA01
2

PA02
3

PA03
4

PA04
9

PA05
10

PA06
11

PA07
12

PA08
13

PA09
14

PA10
15

PA11
16

PA12
21

PA13
22

PA14
23

PA15
24

PA16
25PA17
26PA18
27PA19
28PA20
29PA21
30PA22
31PA23
32PA24
33PA25
34

PA27
39

PA28
41

PA30
45PA31
46PB02
47PB03
48

PB08
7

PB09
8

PB10
19

PB11
20

PB22
37PB23
38

VDD-ANA
6

VDD-CORE
43VDD-IN
44

VDD-IO_17
17

VDD-IO_36
36

TP2

YELLOW

C6

0.10uF
50V

R40
4.75K
1%
0.1W

R37
1.00K
1%
0.1W

U5

DS3231SN#

32kHz
1

Vcc
2

INT/SQW
3

RST
4

NC5
5

NC6
6

NC7
7

NC8
8

NC9
9NC10
10NC11
11NC12
12GND
13

Vbat
14

SDA
15

SCL
16

TP3

PURPLE

Reset_L_B

I2C_SDA

I2C_SCL

I2C_SDA

I2C_SCL

I2C_SCL
I2C_SDA

JBox_B_A3
JBox_B_A2
JBox_B_A1
JBox_B_A0
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RS232 Drivers

~1 mA

Optoisolators are to protect pins
Not actually isolated (same gnd)

Flash

Top board signals
Place resistors under transceiver
Only used when transceiver not populated

Place resistors under transceiver
Only used when transceiver not populated

V3P3_B

GND_B

V3P3_B

GND_B

GND_B

GND_B

GND_T GND_T

V3P3_T

V3P3_T

GND_T

GND_T

GND_B

GND_B

UART_uC_to_P12C6

UART_P1_to_uC2C6

RS232_P1on2C6

UART_uC_to_P24C6

UART_P2_to_uC4C6

RS232_P2on4C6

RS232_P1_to_uC 2B2

RS232_uC_to_P1 2B2

RS232_uC_to_P2 2A2

RS232_P2_to_uC 2A2

JBox_T_A[0:3]2B3,4B3

JBox_T_EN2B3,4B3

JBox_T_LS2B3,4B3

SPI_CS_Flash_T2B3,4B3

SPI_MISO_T1B3,5A2,5B3

SPI_SCK_T 1B3,5A2,5B3

SPI_MOSI_T 1B3,5A2,5B3

OUT_A[0:3] 5C2

OUT_EN 5B2

OUT_LS 4B2
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