P2
TP1 Orange
Blue U1A c1 N
5‘ SN74LVC74 0.1uF S
- 2 {10 vee 4 I
41 1pRE 5
3 1Q >>  PIC_STATUS
1CLK ol Vi
1 1GR Blank Pad
“{ enp
+3.3Vdc  +3.3Vdc Ji +3.3vdc
RJ-11 =
TP3 *MCLR/Vpp
White Vdd
R1 R2 N Ground
10k < 10K 0 PGD
Sw1 P4 PGC +3.3vdc
320E11RED U2A Yellow |6 ot Used R3 u4
SN74LVCO02 +3.3vdc N 10K ca +3.3Vdc  PIC24FJ256GA106 0.1uF
== 2 c3 u3 _‘ = 10uF p
° 1 . + 56 10
— 3 0.1uf ADM708 ";Té RESET _ﬁl— 57| Vcap/Vddcore vdd_1 55 4 —
= XPORT_RESET))—— _|__| 5 8 1 > — ENVREG vdd_2 [~3g 4 B
Vee RESET [+ 3 o1 - 7 vdd_3
24vdc 1| RESET o O *MCLR 19
MR 5 Avdd
4 PFO
5] PF! 3 PIC_VREF ), =—| PGED1/ANONref+/RPO/CN2/PMAB/RBO
Ra *—— NC Gnd [ 2| PGEC1/AN1/Vref-/RP1/CN3/RBL 60
133K = AN2/C2INB/RP13/CN4/RB2 CNS58/PMDO/REO |67 VALVE_DRIVE_01
" Rs B AN3/C2INA/CNS/RB3 CN59/PMD1/RE1 g5 VALVE_DRIVE_02
100K PGED3/AN4/C1INB/RP28/CN6/RB4 CNBO/PMD2/RE2 [—g5 VALVE_DRIVE_03
: R6 PGEC3/ANS/C1INA/RP18/CN7/RB5 CN61/PMD3/RE3 [~g7 VALVE_DRIVE_04
DO NOT STUFF PGEC2/AN6/RP6/CN24/RB6 CN62/PMD4/RE4 VALVE_DRIVE_05
— PGED2/AN7/RP7/CN25/RB7 CN64/PMD5/RES VALVE_DRIVE_06
- AN8/RP8/CN26/RB8 SCL3/CN64/PMD6/RE6 DIG_OUT_SPARE_01
ANY/RPY/CN27/PMA7/RBY SDA3/CN65/PMD7/RE7 DIG_OUT_SPARE_02
P2 TMS/ANL0/CVref/CN28/PMAL3/RB10 58
24V VOLT MON =—| TDO/AN11/CN29/PMA12/RB11 CNG8/RFO |2 VALVE_POS_FBACK_01
L= H20_SENSOR_01 58| TCK/AN12/CTED2/CN30/PMAL1/RB12 CNB9/RF1 |3 VALVE_POS_FBACK_02
24VDC_VOLT_MON T 30 OF H20_SENSOR_02 57| TDI/PMALO/AN13/CTED1/CN31/RB13 RP30/CN70/RF2 |37 VALVE_POS_FBACK_03
o O 50| AN14/CTPLS/RP14/CN32/PMAL/RB14 RP16/CN7/RF3 [—57———<S VALVE_POS_FBACK 04
P3 VALVES_ACTIVE <& AN15/REFO/RP29/CN12/PMAO/RB15 SDA2/RP10/CN17/PMAY/RF4 35 VALVE_POS_FBACK_05
24V_CURR_MON 39 SCL2/RP17/CN18/PMAS/RF5 :35 VALVE_POS_FBACK_06
It 57| OSCI/CLKI/CN23/RC12 ASCK1/RPI45/INTO/CN72/RF6 [~
24VDC_CURR_MON ), t 30 Of Y1 xtal3.6864MHz  UART4_RS485 232 SEL éé— 25| SOSCI/C3IND/CN1/RC13
o © . UART4_HDPLX 20"| SOSCO/C3INC/RPI37/CNO/RC14 a7
P4 D: ? OSCO/CLKO/CN22/RC15 SCL1/CNB3/RG2 35 ——<< MAG_SWITCH_01
HUMIDITY_HOUSING 46 SDA1/CN84/RG3 | ——<< MAG_SWITCH_02
. > UART2_TTL_RX 49| RP11/CN49/RDO PMAS5/RP21/CLIND/CN8/RG6 [z SPI_MISO
HUMIDITY_HOUSING ), t 30 OF c5 c6 UART3_TTL TX & 50| RP24/CN50/RD1 C1INC/RP26/CN9/PMA4/RG7 |3 SPI_MOSI
0 O 20pF 20pF UART3_TTL_RX ) 21| RP23/CN51/RD2 C2IND/RP19/CN10/PMA3/RG8 SPI_SCLK
15 UART4_TTL_TX >< 55| RP22/CN52/PMBE/RD3 C2INC/RP27/CN11/PMA2/RGY SPI_CS
UARTA4_TTL_RX 25| RP25/CN13/PMWR/RD4
1P RESSU';EfHOUS'NG — = XPORT RESIN &K gi RP20/CN14/PMRD/RD5 9
PRESSURE_HOUSING ) T 30 OF - = XPORT_BOOTMODE ), 85| C3INB/CN15/RD6 Vss_1 55—
0 O 22| C3INA/CN16/RD7 Vss_2 [
»e T & e v
4 EMP_HOUSING UARTITTLRX Yy————#2- RPG/CNSS/PMCS2/RD10 Avss 2
TEMPERATURE_HOUSING >>—?——33 8 i UART2_TTL_TX <& RP12/CN56/PMCS1/RD11
P7 )
TEMP_VICOR
TEMPERATURE_VICOR ) T éo 0‘2‘
O O
P8
TEMP_PIC +3.3Vdc +3.3Vdc
1 2 TP5 TP6
TEMPERATURE_PIC ) T 30 OF Brown Green
O O — —
P9 S R7 H R8
ANALOG_SPARE DO NOT STUFF DO NOT STUFF
ANALOG_SPARE ), éo 0‘2‘—
[_Q o = A—
V2 v3
0 Blank Pad Blank Pad
R9 R10
DO NOT STUFF DO NOT STUFF
+3.3vdc = =
+3.3vdc
us c7 +3.3vdc
ADS8344 0.1uF
R11
12 10K
Veel
20 = R12
CHO Vee2 -
e DO NOT STUFF
g:; SFDN (2 v
i BUSY 16 ) Blank Pad D vs
CH4 )
51 Chis Din |42 K SPI_MOSI Blank Pad
£ cHe Dout >>SPI_MISO R13
CH7 DCLK < SPI_SCLK
s Splcs DO NOT STUFF
V6 9| com N\ SPL
Blank Pad
13 1 GNp1 vref [ =—
R14 14| SN05 =
ZERO
7 P8
Grey Purple
" c8  +3.3vdc ue N
.-< 0.1uF AD780 U7A
= AD8628
2 +Vin Temp 3 =Sh 6 Ved
Vout O/P Select [F—x co 2. Blank Pad
PIC_VREF < T
Trim 1
N/C_1 X
Gnd N/C_2 [—X R17 Ri8
1.27K 6.04K
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Cl1  +3.3Vdc
0.1uF
) MOD1 XPort DS
XPORT_RESIN ) 7| Resin
UARTL_TTL RX K Data Out
UARTL_TTL_TX ) Data In
XPORT_RESET é CcP1
XPORT_BOOTMODE cp2
PIC_STATUS cP3
Vee
Gnd
PIC Reset (Input to CO2 Sys)
PIC Bootloader Mode (Input to CO2 Sys)
PIC Status (Output from CO2 Sys)
+3.3vdc  C13
0.1uF
us )
c12 . MAX3226E
0.1uF 210, Voo |28 = oua
4 0.1uF
C1- ve |3 + 2
c15 . N UART2
0.1uF 5 7 ) = JP11 1
Cc2+ V- - »—=-—1-0
UART2 RX/TX SWAP 6
6. c16 Y o oo
N s 0WF = | g Dﬁ T 7 °
UART2_TTL_TX 5 TIN TOuT | II ~0 O + 0
UART2_TTL RX <& ROUT RIN 0 O v oo
v8 1 | 10 Vo
READY INVALID —| G ]
Blank Pad 12 FORCEON FORCEOFF 16 Blank Pad o
+3.3vde P12 oo |24 P13 +3.3vdc =
UART2 FORCEON UART2 FORCEOFF
o oy = =% ¢
o— ——0 OoY——
) ) 13
UART3
P14 °
UART3 RX/TX SWAP o
+3.3vdc  C18 o o2 °
0.1uF C17  +3.3vdc 3 4 T
T O O
U9 | 0.1uF | | 500 G °
511‘3': . ) MAX3226E 5 L I 1 56 T o| ELMO #1
= |7 C1l+ Vee - c20 O
- O
% B
S s L, OWF °
ca1 Ve u10 =
0.4uF_\[|* 51 cor vz >+ = ADG836
? : .8
6 c22 = o
C2- 0.1uF s1a| 2
UART3_TTL_TX 1; TIN Tour [ 0ot | s18| 9
UART3_TTL_RX <& ROUT RIN 1 | ‘°—|—
V10 1 | 10 Vi1
READY INVALID
Blank Pad 12| BoRckoN  FoRCEORE |18 Blank Pad s | oo S2A| 4
+3.3vdc JP15 onp 4 JP16 +3.3vdc 1o528] 7 34
UART3 FORCEON UART3 FORCEOFF 5 IN2{>\ UART3
1 2 1 2 P17
o — - ¢+——30 0
3 ) 3 4 Gnd| 3 UART3 RX/TX SWAP
L ° o T L . L o2 ©
= = = | l_go Oé_T Yol
T 20 O ? 0
UART3_SEL Y)—— o O o | ELMO #2
0
= o}
~—0
u11
C23  +33vdc MAX3160
0.1uF c24
+
= |ﬁ 1 Cl+ Cc2+ 19 =
0.1uF c26
-
3 cp co. |18 01uF ) oo
"
4 Gnd v. |7 > 0.1uF
9 |1
16| SHDN RS485/RS232 15 << UART4_RS485_232_SEL
FAST HDPLX UART4_HDPLX_SEL
51 z/8/T100 DI/ |28
& fviarm2ou DEA485 /T2 In [
" r1out B/R1In -2
8 13
RO /R2 Out A/R21In P18
UART4 SELECT
O 0F §UART47TTL7T><J|
0 O UART4_485_DRV_EN
UART 1 : FOCE / Computer Input o O T >>  UART4_TTL_RX_RO
UART 2 : xx g g
UART 3 : ELMO Controller #1/#2 L o o
UART 4 : Digital PH Probe t g g 5
5 o UART4
=+ L o 0%
i 230 92 °
59 9% 1 °
279 92— o
o o= | °
[ 5 °
0
O
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Brown
—

MAG_SWITCH_01 PLUG

J9 P9
MAG SWITCH_ 02 MAG SWITCH_02 PLUG

K1 R20 Dl Red
u12 +5V DS2E-S-DC24V 165.0 LED
S IRF7309 6 el
U13A 24V_VALVE 1 4
SN74LVC08 8 Yl =
D2 ’
3 8 11 R21 LED =
VALVE_DRIVE 01 ) 5 ~ 13 143.0 Green
P19 R25 9 =
R22 1A TRACE VALVE_O1_DRIVE_SEL 100
100K | 1 o2 1
4 300 o4 16
R23 R24 D4
= 100K 100 D3 1N4002 J6 P6
1N4002 1A TRACE ‘ VALVE_01 VALVE_01 PLUG
Te._s‘t Point ; COIL+
COIL-
9 P10 U138 3 FEEDBACK+
Green SN74LVCO8 P20 4 FEEDBACK-
4 VALVE_01_FDBACK_SEL
VALVE_POS_FBACK_01 <& j—tjg Oi
o
+3.3vdc To VaIVe
(~1A rating)
R26 +3.3vdc
10K
R27
ZERO
TP11
VALVES_ACTIVE ) White K2 R28 05 Red
N u1s +5V DS2E-S-DC24V. 165.0 LED
U14A IRF7309 6 Pal
74LVC125 24V_VALVE 1 4 P
8 =
GE | D6 ’
2 3 2 8 11 R29 LED =
VALVE_DRIVE 02 ) 1A 1 7 13 143.0 Green
3 P21 R32 9 =
R30 VALVE_02_DRIVE_SEL 100
00K 1A TRACE | B 2 .
4 300 o4 16
R31 R33 D8
= 100K 100 D7 1N4002 7 P7
P22 1N4002 1A TRACE VALVE_02 VALVE_02 PLUG
+3.3vdc P23 VALVE_02_FDBACK_SEL 1 COIL+
vi2 VALVE_02_FDBACK_PULLUP 1 2 2 COIL-
Blank Pad 1 o2 35 o2 3 FEEDBACK+
3, 04—1, 4 FEEDBACK-
TP12 R34 =
Orange 10K T V |
= +3.3vdc 0 Valve
U148 - i
<1 (~1A rating)
3 R35
VALVE_POS_FBACK_02 << 8 &7 a2 Ip2a 10K
R36 MAG_SWITCH_OE
10K 1 2
VALVES_ACTIVE ))———=O
% 35 004
= TP13
Blue
— +5V
ulc g R37
74LVC125 10K MAG_SWITCH_01
OE 1
MAG_SWITCH_01<{—* 8« a2 g
R38
430
+3.3vdc +3.3vdc
+3.3Vdc il
R39 R D9
c28 10K A| APBL3025ESGC-FO1
0.1uF R43 z
| u16 10K
ADG712 G
= +5V +3.3vdc
13 |\ee TP14 N
Sl |3 Grey =
N & N R44 u17
VALVE_DRIVE_03 Yp———1 ‘/ ) UD @ 10K IRF7309, |
D1 - 1
2 DDVALVE_POS_FBACK_03 7aLve1zs 5E VI ﬁ
s2 :
Iy 14 MAG_SWITCH_02<<- ‘ L & a2 1 3 2 8 24V VALVE
IN2
VALVE_DRIVE_04 >>‘15 (/ Ras 3 ?6‘2
D2
15 DDVALVE_POS_FBACK_04 430 6 | 4 3
H
s3 |11 5 ! 3
9 |IN3 é Lf
VALVE_DRIVE_05 p————" P =
D3
= DPVALVE_POS_FBACK_05 APBL3025ESGC-FOL R P
s4 |6 A d
Py ¥
8 [INg G
VALVE_DRIVE_06 py——— o o o t3:3vde
z SPVALVE_POS_FBACK_06 L
ﬁ Gnd e
— NIC 5=
R48 R49 R50 R51
R47 DO NOT STUFF DO NOT STUFF DO NOT STUFF DO NOT STUFF
DO NOT STUFF
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P10 P15
TEMP_HOUSING PLUG Purple
- +3.3vdc +3.3vde
S c29 c30
U20A 0.1uF 0.1uF
u18 u19 ADB609 R52 I’_— Outputs 0 to 2.5V
TMP36 TMP36 J10 3 [ 16.0K over
[EMP_HOUSING 2 1 S>TEMPERATURE_HOUSING - Outputs 0-60mV 0-50 PSIA
p Cc31 _I_ over
10nF R54 0_50 PS'A
w=T wes NI
258 258 100K 1% uz3 G =5+5 (Rb/Ra; TP18
+S0 +S0 R53 ~ INA321 ( ) rown
+33vde [ ] o ZERO = G=42 —
RS55 u21 LT1034-1.2 U22A MOD2 3 Nine K
DO NOT STUFF AD8609 Model 1451 v
TP16 1 12V] 8 3 R56
White o Ne ouTs 14 sD 16.0K
o 2 5 6 .
ca2 —— c33 cas —— = K 7 1oV 6 N our Ref Vou Y>PRESSURE_HOUSING
0.1uF 0.1uF 0.1uF U208 x - - c35
AD8609 R57 10nF
L N , 16.0K 4 vl 5
- 6 DPTEMPERATURE_VICOR J:j
p ] c36 : R59 =
10nF 1.24K 1%
R58 R62
ZERO = 75K 1%
R60 =
DO NOT STUFF
P17 Rb
Orange
S
= S
u20C
AD8609 R63
10 [ 16.0K
8
9 S>TEMPERATURE_PIC c38
P l c37 50pF
10nF
R64
ZERO = R65 R66
R67 10.0K 1% 15K Ompc:j\:zro to 2.5V
DO NOT STUFF TP19
L Ra™Y RE 0 - 100 %RH Green
) U228 ..4
= ADB609 c
+5V HUM1 R68
CHS-UPS 6 16.0K
3 1 vee 1 5 7 >>HUMIDITY_HOUSING
Vout +
2| c39
n 10nF
G =1+ (Rb/Ra)
G=25 =
+33vdc  R69 R70
2.67K 10K
U200
AD8609
3 TP20
14 Yellow
=
13 | ]
-
P11 P25 v13
ANALOG_SPARE PLUG J11 ANALOG_SPARE_SEL Blank Pad DO NOT STUFF
ANALOG_SPARE 1 2
S 0 O S>ANALOG_SPARE
% 35 o4 T .
u22c
AD8609 R74 V14
3 DO NOT STUFF Blank Pad
8
V15 9.
Blank Pad c40
10nF
R76 R77
DO NOT STUFF ZERO R
c41
50pF
+3.3vdc
+3.3vdc TP21 TP22 TP23 TP24
P12 J12 R78 Blue Grey PuFrPIe White
H20 SENSOR #1 PLUG H20 SENSOR #1 2200 R79 o -
1 2200 R80 R81 R82 rR&3 o o O O V16
2 1000 1000 1000 1000 Blank Pad DO NOT STUFF
u24
MMQ3904
P13 13 R 15
H20 SENSOR #2 PLUG H20 SENSOR #2 2200 R85 16 |BL  Clafp—¢ ‘ P2H20_SENSOR_01
1 2200 Bl cib -
2 Blee  coald -t PPH20_SENSOR_02 U220
g2 c2 AD8609 R90 V17
VALVE_DRIVE_07p)—R88 220 es  caa DPVALVE_POS_FBACK_07 + DO NOT STUFF Blank Pad
12 6 1 14
E3  C3b vis 13
R87 2200 9 Blank Pad ~ c42
VALVE_DRIVE_08)) o 22 Ei@ & ? SPVALVE_POS_FBACK_08 TonE
R93 R94
DO NOT STUFF ZERO
c43
50pF
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P14
POWER PLUG

O

u25
L78524C

P25
F1 Red P26
Fuse - - Red
c
- S 6 8
-
T o o 24V_VALVE
J14 FH1 2A TRACE
POWER FUSEHOLDER AA TRACE T
i :
2
+ c46 c47
= + C44 0.1uF 10uF R95 H
4A TRACE 10uF = _L 953
c45 =
0.33uF =
) TP27
D11 Red
4 LED -
N Blue +3.3Vde
D13 R96
LED 60.4
= Y
o] v2r
= Yellow LD1086 - u28
o = L7805
4A TRACE C4s _[+ S o
u26 10uF; o o)
178524C ©
o0 e ~ TP28 c
O z > cag [+ a
= © o = 0.33uF > 2
z 0
A ok o :
P29 [N
= Red
s 2 3 N
> 0 > + —
o |_<
24y Yellow =
o o o —
2A TRACE R98 2A TRACE = "0 L+ cs1
0.02 0.33uF I 10uF
u29 =
+ c53 c54 MAX4372T +3.3vdc R99 _l+ cs5
10uF 10uF
1 I 0.1uF u RS+ RS- 953 ¢
c52 = P30 TP31 Ve
0.33uF = R100 Or;mge YeJ!ow 2 out Gnd =
11.0K H H C56 D12
0.1uF LED
.__] Ny
I N Blue
—§§ZAVDC7CURR7M0N -
24VDC_VOLT_MON —
R101
= 10K
P32 TP33 TP34 P35 TP36
Black Black Black Black Black
= = = = =
- - - - -

L
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V19 u1sc V25 uzB
Blank Pad SN74LVC08 V21 V22 U13D Blank Pad SN74LVC02 v27 Va8 U1B
V20 9 Blank Pad Blank Pad SN74LVC08 V24 V26 5 Blank Pad Blank Pad SN74LVC74
Blank Pad 8 V23 12 Blank Pad Blank Pad 4 V29 12 20
10 Blank Pad 11 6 Blank Pad V32
13 V30 10 SoE Blank Pad
Blank Pad PRE ol va3
R102 R103 R106 R107 V31 11 Q Blank Pad
ZERO § ZERO R104 R105 ZERO & ZERO Blank Pad 2CLK o2
ZERO ZERO 13 2GR
R108 R109 R110 R111
= = = = ZERO ZERO ZERO ZERO o
V34 u2Cc
Blank Pad SN74LVC02 V36
V35 8 Blank Pad
Blank Pad 10
+3.3vdc +5V +24V 24V_VALVE 9
R116 R117
R112 R113 R114 R115 ZERO ZERO
DO NOT STUFF DO NOT STUFF DO NOT STUFF DO NOT STUFF
V37 V38 V39 V40
Blank Pad Blank Pad Blank Pad Blank Pad
V41 u2D
Blank Pad SN74LVC02 V43
V42 11 Blank Pad
Blank Pad 13
12
V44 R118 R119
Blank Pad ZERO ZERO
c
V45
Blank Pad
V46 = =
Blank Pad
P15 Ji5 va7
SPARE_SIGNALS PLUG SPARE_SIGNALS Blank Pad
v4ag
| Blank Pad
5 V49
6 [ Blank Pad
1 V50
Blank Pad
0 I
1 V51
2 Blank Pad
V52
Blank Pad
V53
Blank Pad
V54
Blank Pad
V55
Blank Pad
B
V56 V57

Blank Pad  Blank Pad V58 V59 V60 V61 V62 V63 V64 V65
Blank Pad Blank Pad Blank Pad Blank Pad Blank Pad Blank Pad Blank Pad Blank Pad
+3.3vdc 3vdc +3.3vdc +3.3vdc +3.3vdc
C57 C60 C61 C62
0.1uF 0.1uF 0.1uF 0.1uF
i .
. sl u2E 14 U13E ) E UL4E ) o U20E . o uE
SN74LVC02 SN74LVC08 74LVC125 AD8609 AD8609
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Board Fabrication

Size of board ~6" x 8"
Four layer board

Signal

Power (Share 3.3V and 5V)
Ground

Signal

Mounting holes in the corners.

Trace current ratings noted on schematic as needed.

Need four boards built and populated.

Parts Placement

Place all components on top side of board.
(IC bypass caps can go on backside)

Space JP2-JP9 out so they do not look like one giant jumper set.

Place U19 near U27.

JP11, JP14, JP17, and JP18 near respective connectors.
TP32-TP36 spread out on edges of board.

D11-D14 lined up near each other (placed close to PS circuits)
TP26-29 near respective LEDs.

C45 directly across U25-1 and U25-2

C52 directly across U26-1 and U26-2

C50 directly across U27-1 and U27-3

C49 directly across U28-IN and U85-TAB

Minimize trace length between Y1, U4, C5, and C6.

Silkscreening

All components have their part number shown (C1, R1, ...)
All blank pads have their part number shown (V1, V2, ...)
All Jumpers also have pin 1 indicated with an arrow.

LEDs

D11 '24V Valve'
D12 24V
D13 '3.3V'

D14 '5V'

CONNECTORS
J1 'PIC Program’
MOD1 'Ethernet’
J2 'UART #2'
J3'UART #3'
J4 'UART #3'
J5 'UART #4'
J6 'Valve #1'
J7 'Valve #2'
J8 'Mag Switch #1'
J9 'Mag Switch #2'
J10 'Housing Temp'
J11 'Analog Spare'
J12 'H20 Sense #1'
J13'H20 Sense #2'
J14 'Power In'
J15 'Spare Signals'

Label SW1 'Reset'

MONTEREY BAY AQUARIUM RESEARCH INSTITUTE
7700 SANDHOLDT ROAD
MOSS LANDING, CA 95039
(831) 775-1700 www.mbari.org

Copyright MBARI 2000

Tile Mechanical Notes [ Number <po >
Sig Engineer chad Kecy |Lay°”t<Layout Eng.> |F"e”ame<FiIename> ReAV

Date: Monday, December 14, 2009 | Sheet 7 of 7
| 1




