J19
DIN 44_AB-H
S —

BOARD_ADD_0
BOARD_ADD_1
BOARD_ADD_2
DIG_ADD_GATE
DIG_ADD_0
DIG_ADD_1
DIG_ADD_2
DIG_OUT_0
DIG_OUT 1

INT_6
INT_7

:Mom

Cs
SCK
MISO
M

SR

e

1_1_MOSI

DIG_IN_O
DIG_IN_1

>>>>)>)>)>)>)>)>)>)>)>

3

S_POWER 3.3Vdc

3.3vde
T

)> )>T

5.0Vdc

5.0vVdc
T

12.0Vdc 12.0Vdc
T 12.0V T

GND

)>)>)>)>)>)>)>
NNN_._._._.
N—kO(Dm\IO)

J20
Fl-w31
]

TEST_HMC_X
TEST_HMC_Y
TEST_HMC_Z
TEST_PSI
TEST_TEMP
TEST_HUM
H20_SENSE_01
H20_SENSE_02

H20_SENSE_03
H20_SENSE_04
SPI_2_MOSI
AD_1_CS
OFF_2_CS
TEMP_1_CS
TEMP_3_CS
TEMP_5_CS
TEMP_7_CS

SPI_2_MISO
SPI_2_SCLK
AD_2 CS
TEMP_0_CS
TEMP_2_CS
TEMP_4_CS
TEMP_6_CS

c53 3Vde

MAX3226E
C1+

C1-

C2+ JP3

UART2 232 SWAP
3

J18

C2 DEBUG

UART2_TTL_TX
UART2_TTL_RX <K

UART2_SHUTDOWN )

Tin
R Out

T Out
Rin

OOO
—0——

Invalid
Ready

ForceOff
ForceOn

Gnd

JP2
UART1 SD

12.0Vdc 5.0Vd 3.3Vd

J*

C58

_|+ cs9 + C60
33uF

~ 33uF ]\ 33uF

Place physically close
to the DIN Connector

|+ C61 + C62 + C63
=

~ 33uF I 33uF j\ 33uF

-'IHL—'
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J1

PROGRAM 3.3vde
*MCLRNpp T
Vad
Ground
PGD :
PGC
| 6 Not Used JP1
. PIC RESET R1
10K
PIC24FJ64GA104
81 MeLre Vdd_1
I 21 vdd_2
55| PGED1/AN2/C2INB/RPO/CN4/RBO AVdd
PGEC1/AN3/C2INA/RP1/CN5/RB1
33vde  3.3vde ANB/RP16/CN8/RCO 2 33vde o avican
3.3Vde C3 2 AN7/RP17/CNI/RC1 O
O E SPI_2_MISO 54| AN4/C1INB/RP2/SDA2/CNE/RB2 ANB/RP18/PMA2/CN10/RC2 f 15
R2 Rr3 f SPI_2_MOSI §—33 AN5/C1INA/RP3/SCL2/CN7/RB3 RP19/CN28/PMBE/RC3 _I__| Vee 0
TokS 10K »—“—_l_ SPI_2_SCLK {&—————————————"- SOSCI/C1IND/RP4/CN1/RB4 RP20/CN25/PMA4/RC4 = 1
w1 = RP21/CN26/PMA3/RC5 - 2 L]
EP11 Us - “ RP22/CN18/PMAT/RCE A 3
5 SN74LVC1G08 OFFXY_LR %—42 PGED3/RP5/ASDA1/CN27/PMD7/RBS RP23/CN17/PMAO/RC7 | B 4
—_ 4 OFFZ_LR {———————————————"- PGEC3/RP6/ASCL1/CN24/PMD6/RB6 RP24/CN20/PMAS/RC8 c 5
9 © 4 14 RP25/CN19/PMAG/RCY D 6 g
2 UART2 TTL_TX {7 RP8/SCL1/CN22/PMD4/RB8 SPI 1 MISO 7 o
) UARTZTTLRX ) RP9/SDA1/CN21/PMD3/RBY PGED2/RP10/CN16/PMD2/RB10 SPI 1 _MOSI ? 8 17
4 PGEC2/RP11/CN15/PMD1/RB11 [~10—api 1 SCLK 9
3 UART2_SHUTDOW——————————————"" RP7/INTO/CN23/PMD5/RB7 AN12/RP12/CN14/PMDO/RB12 [—1—api 1 oS
AN11/C1INC/RP13/PMRD/REFO/CN13/RB13 [~z
30 AN10/C3INB/CVrefRTCC/RP14/CN12/PMWRIRB14 |5 K AD_1_BUSY
T X3 686N OSCI/CLKI/C1IND/CN30/RA2 AN9/C3INA/RP15/CN11/RB15 S>AD_1_SHUTDOWN ra < Rs < Re
DI : 31 5SCOICLKOICN29/RAS ANO/C3INC/Vref+/CN2/CTEDT/RAO oo { H20_SENSE_01 10K, 10KS 10K
AN1/C3IND/Vref-/CN3/CTED2/RAT 34  H20_SENSE_02
6 SOSCO/SCLK1/T1CK/C2INC/CNO/RA [~ ’d H20_SENSE_03
cs c6 10uF [ | DISVREG TCKIPMAT/RAT |35 ' H20_SENSE_04
20pF 20pF = 7 TDO/PMAB/RAS 55 L
_ﬁ'—— Vcap/Vddcore TDI/PMA9/RA9 5 -
= TMS/PMA10/RA10 o
= = ;g AVss
39 | Vss_1
Vss_2
3.3vde
33vdc C7 (
0.1uF R7
10K N
SN74LVC125A
vce -
BOARD_ADD_2 1A 1Y
BOARD_ADD_1 2A 2y
BOARD_ADD_0 T2 3A 3Y (7
A R 33vde C8
Hioe  s0E %‘ 3 1 {sPI_1_Cs 0.1uF
206 40 . =
7 —
GND - UK -
= SN74LVC00A UB  SN74LVC125A
4 1 vee
SPI_1_MIsO<& 1Y 1A
2y 2A SPI_1_MOSI
T 3Y 3A 3 SPI_1_SCLK s
*— ay 4A
50 1o 4
3.3Vdc 40E  20E R8
ZERO
R9
ZERO
R10f =
UsB 10K
U7 SN74LVC00A =
33vde  CD74HC85 33vdc €9 4
0.1uF 6
A3 Vee 16 I =
A2 =
Al -
A0
2 Altg ouT [ 33vde L
3 ﬁ'éﬁé'fw AeqB OUT |2
4 V1 usc
AgtBIN 5 R11 Blank Pad SN74LVCO0A v3
DIG ADD GATE S AgtB OUT UsD 10K v2 9 Blank Pad
-ADD_ ¢ 74 | B3 SN74LVC00A 3.3vde Blank Pad
DIG_ADD. 2. 2 B2 2 us T cio 10
DIG_ADD_1 2 B1 8 1 SN74HC245 0.1uF
DIG_ADD_0 80 GND ] 13 2
= = 19 Vee [ _| |—_|
Esg B3 as e;gate dufe:&ﬁlot 7 DIG OUT 9 3> OF DR = Blank PadVa R12 R13
aving an address o . DI GUT T 2|, 51 gngG,lN,o ZERO ZERO
5 Blank Pad TOCAL DIG OUT 0 3| A2 B2 | DIG_IN_1
3.3Vdc lank Pad TOCAL DIG OUT 1 A3 B3
A B4 Blank PadV7
B |Blank Pad AS B5 Blank Pa =
Iank Pad 8 | A6 B6 75
C12 3.3vde R15 9| A7 B7 ] Blank PadV1 V12
0.1uF 10K 13 Blank Pad A8 B8 ] Blank Pa 33Vdc  C11 Blank Pad A
SN74CB3Q3251 Blank Pad oo |10 0.1uF
= Tlvee |, - +—
B 4 OE K INT_OE - —
INT_0 B1 =
INT1 B2 ) 1(1, 14 NG ALVCO0A MONTEREY BAY AQUARIUM RESEARCH INSTITUTE
INT 2 B3 S1
INT 3 B4 s2 -2 vee 7700 SANDHOLDT ROAD
INT 4 7185 5
INT 5 B6 A R16 < R17 < R18 < R19 < R20 < Rt GND MOSS LANDING, CA 95039
INT_6 B7 = .
INT~7 B8 6 ZEROS ZEROG ZEROG ZEROG ZEROG ZERO 7 (831) 775-1700 www.mbari.org
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C13
N

R22
10.0K 1%

HUM1 )

CHS-UPR
Vee

R23

Output 0.05 to 0.95V
15k 1%

over
to 95%

o
5

RH

5.0vdc  C14

5.0vVdc
0.1uF
3

Output 0.125 to 2.375V
over
to 95%

R24
16.0K

To External
Humidity Sensors

‘WJ

Vout o
5

RH

Gnd
mV/%RH

i

C15
5.0Vdc 0.1uF
HUM #1

J
2
3

5.0Vdc 0.

”

J2
EXT
=a

P1
EXT HUM #1 PLUG R25
=a

16.0K

J

SHTEST_HUM

C16
10nF

c17
10nF

u11
ADS8344

5*’

.3vde  C19

0.1uF

=
] —
_lg AD_1_BUSY
<K AD_1_SHUTDOWN
7 §SPI727MOSI

>>SPI_2_MISO
g 2_S

Q
_‘CO

uF

“H—ﬂ~

P2
EXT
=2

J3
EXT
=a

12
20

Veel
Vce2

HUM #2 PLUG HUM #2 R26

16.0K

T
J

BUSY
SHDN

C20

Swap 40.2k 1206 resistors for 15k 1206 o

Panasonic-ECG = ERJ-8ENF 1502V
Digikey = P15.0KFTR-ND

c21
5.0Vdc 0.1uF

Din
Dout
DCLK
Ccs

Ja
EXT
AR

< SPI_2_SCLK
K AD_1_CS

HUM #3 PLUG R27

16.0K

T
HJ

u12 5.0vdc C22
MAX6066 0.1uF
1
IN

Vref out

‘WJ

Cc23
10nF

3

GND
+2.5V Reference

R28
ZERO

C24
5.0Vdc 0.1uF

O
N

5
F

:

P4
EXT
e

J5

HUM #4 PLUG EXT R30
=

16.0K

T
HJ

MH%~

C26
10nF

HPWHPWHPHHP

4“

All RC Filters have a corner fref]uency at about 1kHz

c27
51pF

ifs
c28 1T
0.1uF

<1

~

5.0vde

Outputs 0-60mV
over
0-50 PSIA

Outputs 0 to 2.5V
over
0-50 PSIA

R32
10.0K 1%

Wj?_

R31
C29 15k 1%
0.1uF

R33
100K 1%

5.0vdc c30

0.1uF

u15
AD8603

ﬁ?*—i
i

5.0vdc

u14

“| INA321

‘yh
‘yh

5.0vdc C31
0.1uF

g

5

MOD1
Model 1451

3

L
=

Vin+
V+

TES

_|
ﬂ

u13 LT1034-1.2

.>

R34

G=40.75 I3,

TEST_TEMP

SD

IN+ OuT+

1.2V

w

6 R35

16.0K

AD8603
4

Ref 5.0vdc

IN- OouT-

C32

R
9 10nF

1.2

a>

+

G=2.

o |
o
5
>

Vin- c33

2
10nF <

I 1

LZ
‘Wf

v

W—ﬂ«—»‘

GND NC_5

yH 2

LM35
Outputs 0.02V to 1V
Over
+2C to +100C

Provides stable Power Supply Outputs 0.05V to 2.5V
Over

+2C to +100C

‘wl—ﬂ——»u

R36
1.24K 1%

L4
‘Wf

R38
71.5K 1%

Rb

R37
10K 1%

Ra

y“

G =5+5 (Rb/Ra)
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P5
THERM #1 PLUG

P6
THERM #2 PLUG

P7
THERM #3 PLUG

P8
THERM #4 PLUG

P12
THERM #5 PLUG

P14
THERM #6 PLUG

P15
THERM #7 PLUG

P16
THERM #8 PLUG

C34 3.3Vdc u18

0.1uF T MAX6675
6 vee  sck [ KsPI_2_SCLK
(CHERM #1 s K TEMP_0_Cs
T+
12 T- so |- S>SPI_2_MISO
end Ne
C35  3.3Vdc u19
0.1uF T MAX6675
97 | 4 Vee  SCK =
THERM =2 s F—KTEMP_1_Cs
T+
12 T so
Gnd NG
C36  3.3Vdc u20
0.1uF T MAX6675
8 _I__H 4 Vce SCK 5
THERM #3 = s F——KTEMP_2 Cs
T+
12 T so
end N
C37  3.3vdc u21
0.1uF T MAX6675
J9 I 4 Vee  SCK =
THERM #4 = s s e KTEMP 3 CS
T+
2 21 so [
1 8
Gnd NIC[—X
C38  3.3Vdc u23
0.1uF T MAX6675
13 I 4 Vee  SCK =
LHERM #5 = 3 s e KTEMP_4 CS
T+
2 21 so
1 8
Gnd NIC[—X
C39  3.3vdc u24
0.1uF T MAX6675
15 I 4 Vee  SCK =
(LHERM #6 3 s o KTEMP 5 CS
T+
2 21 so
1 8
Gnd NIC[—X
C40  33Vdc  U25
0.1uF T MAX6675
16 I 4 Vee  SCK =
(LHERM #7 3 s K TEMP 6 CS
T+
2 21 so
1 8
Gnd NIC[—X
C41  33vdc U2
0.1uF T MAX6675
"7 I 4 Vee  SCK =
THERM #5 s s e KTEMP.7 CS
2 2| T+ 7

T- SO
1 8
Gnd NIC [—X

Operating Range: -20C to +85C

T O
RS ©

0 SENSOR #1 PLUG

ENSOR #2 PLUG

DI-U D
3z
53
w

P11
H20 SENSOR #3 PLUG

ENSOR #4 PLUG

DI-U D
5z
53
(72}

J10
H20

J11
H20

J12
H20

J14
H20

DPH20_SENSE_01

5.0vdc
R40
SENSOR#1 2.2k R39
1 2.2k
2 M
R45
SENSOR#2 2.2k R46
1 2.2k
2 M A
R47
SENSOR#3 2.2k R48
1 2.2k
2 M
R50
SENSOR #4 2.2k R49
1 2.2k
2 VN~

SPH20_SENSE_02

SPH20_SENSE_03

3.3Vdc
R41 R42 R43 R44

u22 1Kk 1Kk 1Kk 1Kk
MMPQ3904

5 1
B1 Cla[3—]

16 1 Eq Cib [

13 3
B2 Coafg—]

L ey

M ie3  coa —‘|5

21e3 a2

S lBs  caa —‘|7

O les  can |2

D>PH20_SENSE_04
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Output 3.3mV/Gauss

Set range +/- 1 Gauss
Offset requires 10mA/Gauss
G=364.3
3.3vdc  U28 R52
ca2 HMC1043 5.49k 1% o u27,
0.1uF R53
D 2| RSP EEY ) 16.0K D
R54 1
Em Q2A Out+ X 5,49k 1% 2| I DPTEST_HMC_X
13T TF SR+ out-x 2 2% _ Tonr
Ddd SR . = LMV324
Si4511DY Si4511DY Out+Y R61
16 1 2M 1% =
Si4511DY Si4511DY Off+ XY Out-Y . )
4
l_’ff_l 1 Off- XY 11
111 lI } F out+ Z us3 SQvde ©82
R55 QA 75 = 4 ofte 2 out-z 2 2 N
uso 30.0 1% OFFXY LR 13 out 3
5.0vde 400 00T 0 12 - Ofi-Z + C50 R75 GND
s - R60 Offset Direction Control NG %( ~T~ WF  ZERO MAX6066 | |
IN SET Vss NC_2 X =4
10K ~ R62 +2.5V Reference =
LT3092 M 1%
Programmable Current Source = o U9
. Magnetometer Output:
Max Output: 30mA G=364.3 1 gOZZV/G 4 ADS8341 33vde  C51
Iout = 10uA * (Rset/Rout) R63 . auss 0.1uF
549 1% < U271 TEST_HMC_Y| Centered at 1.24V 8 1 |
3.3Vdc R66 N Vref Veel g |
ca4 VN 5,0 16.0K | 2 Vee2 =
0.1uF U3z R64 7 SE? SHBN  AD_2_SHUTDOWN
| 3.3vdc 5.49k 1% 6, 4 13 2
p— T CH2 BUSY [———————>>AD_2 BUSY
[ 14 12 ca7 2]
— vdd  SHDN 1onF CH3 |15
B — by Cs f——<KAD_2.cs
picP_Rs S>—11 | g5 LMV32 6] com "
. 1 R65 10 Din [ SsP12 MosI
OFF_2.CS Y»——Cs M 1% = 11 GND1 Dout 16—><§FF”I|’22’A5A5_?<
c SPI_2_SCLK}y»—2 9 = GNpz Dotk - c
- SCK PWO 38 4A R74 =
SPI_2_MOSIY—3 g pA0 2 TIT TF ZERO
SPI_2 MISo—13 5o D] L
10 7 Si4511DY Si4511DY
PBO PA1 Si4511DY Si4511DY =
Seer i [ u el FI‘I:
4
Vss lil li = R67
= MCP22100 Q3A lﬁas 2M 1%
. OFFZ_LR) .
100k ohm Digital Pot i All RC Filters have a corner frequency at about 1kHz
10K
Re8 G=364.3
sovde L1092 5.49k 1% < u27 n
3 R56 = R71
IN SET 30.01% VNV 10 16.0K
4 2 R69 8
OUT_10UT_0 5.49K 1% 9 DDTEST_HMC_Z
u31 c48
‘_ 10nF
= LMV324
5.0vdc
R70
2M 1% =
3.3vdc
c49
0.1uF
B i4511DY 3.3vdc 8
Set/Reset Control R72 =
AXS_SR ) Ca6 324k 1%
|| u27D
1
R57 12 )
100K 1% 0-47uF " 14 1.24V offset
QsA| R73
74511DY 19.6k 1%
LMV324
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