5 4 3 2 1
P2
J1 TP
O . 0 TP2
CHO + 1 L—_l TP3
WDT, RESET /WAKE CKT MMNL12P CHO- P 1 TP4
CH1+ 3 O TP5
WAKE/RESET N cn CH1- 4 1 TP6
U1 CH2+ 5 | TP7
A D33 O CH2- 6 O P8
swi O R ; vees o : MMNLContact Chas ; [
EVQPPBA25 | . a | veg,2® M e RESET_OUT_N CURR LOOP EXCIT + )
o 71 A ? ] 4] SR eset Ty HEARTBEAT CURR LOOP EXCIT + 10 U2 2500 V REF
c2 | C1 1l cs A D33 ANALOG SECTION PWR 11 Sl ’ TP9
0.1 T 1UF T0.1 [TC172625 BACKPLANE SPI SELECTS ANALOG PWR RETURN 12 FB1 FB2 o | DNC DNC 75 |{_|
" L X7R ,_ RESET 0603 0603 3 '[’)\‘NC g’t‘ﬁ 6 - R2.5 1
37 —L_ %% pyLsk L — GND DNC
4 SEC TO Yo $ 01 - c5 JMP1 MMNL12J 30mA c6
WDT BYPASS c7 ! 04 10.5 - 15 VDC e [TC1798-25 0.1
RESET : e Limit
10uF R2 R3 ___ RGND
JMP4 16V DGND 9 DGND JMP2 49.9 49.9 M
PWB Jumper X5R U3 | 0o
b SPICS N 0 . . . . . o . .
D WDT TIMEOUT 21p S b SPI_CS_N_1 | FB3 FB4 FB5 FB6 FB7 FB8 FBY FB10
135 SEC a2 Vs Bia SPI CS N 2 D3.3 U30 at Q2 R4 0603 0603 0603 0603 0603 0603 0603 0603
RS (WORST CASE) vs b12 SPI CS N 3 ZF DN3545 DN3545 0
BACK UP BATTERY 1k DGND va bl SPI CS N 4 1 6 GND_SEP
871 - 81 a vs bl gg: 82 “ g #Z N |EI' R6 R7 R8 R9 R10 R11 R12 R13
44 a 9 2 5 - 0 Open 0 Open 9.31k 178 9.31k 178
CR2032  + BTH1 IL 5d oon 2 va b SPI CS N7 |E 1% 1% 1% 1% 1% 1% 1% 1%
— BA2032SM c8 alne 4 A3.3 A3.3 A3.3 A3.3 A3.3 A3.3 A3.3 A3.3
- 0.1 o A A A A A A A
74HC138 PS7122L-1A e
DGND R44 u4 N 1 N 1
us V 390 1 [Te Ko\ q [Te No\ [ [Te N\ [ [Te q
* o A3.
VBAT 18— D3.3 DGND In out >A3.3 3 [ &% ] g lD2 3 [#%] g I D3 3 [%®%] g | D4 3 [% | D5
VBBK |4 APWR N D1 SHDN*  ADJ R14 C9 . (== ] 70DW-04 C10 EX 70DW-04 ci [&=x] 70DW-04 c12 F 70DW-04 c13
VLIN H1—< 15V 162k 180pF D11 < 0.1 o - 0.1 o« 0.1 < 0.1
VREG |2 ) SMBJ15A ci4 GND 1% NPO TLGV1020 1 i 1
Veak I LOCAL SPI SELECTS 552;/ S %5': - 4 ! AGND ! AGND ! AGND AGND
+ u
?;6 c16 D3.3 293D i R15 T~ 63V 5.1V X AGND Us AGND uz AGND us AGND U9
UV GND 01 ) ) 102k 293D | MAZ8051
1% R45 c17 c18 c19 c20
D2 data 0 Son DAND U10 ° A — vce 50 — vee 50 — vce — vce
= s WARE |38 = DGND WAKE/RESET_N 1, o vobis SPI_CS8 N ¢ ¢ ) I 2 | cer Fo ' i 2| cer Fo ' [ 2| e Fo 10 ' i 5 Fo (10
D4 ° + REF
<D Gata 5 RSTXDI 24g £ viplex ¢—>AGND 10uF 3 REF- scK 2 10uF atREF sok |2 10uF atREF sok |2 10uF 3l REF. sok [2
~Ds|gaay RSTXD [F44—BSDXD1 3le vo b3 ANALOG SECTION POWER JVP5 16V oo L8 16V o0 & 16V oos Ia 16V o8 I
<DL gata 7 RSRXD 43 RETXD2 v3 pl2—< L] Q X5R 4 N+ cs* X8 4 N+ cs* F X8 4 N+ cs* X8 2 IN+ cs*
D8 | Gata 6 RSRTS [4L va pl— 51N 5 5 5
al RSRXD? . P11 IN IN- IN- IN-
ang_ data 9 RSCTS Gt Y5 ol0 Ri7 R R19 R0
Zoii | a8 [ 5] 8A = 8B sPicsisN 499 R21 GND 49.9 R22 GND 133k R23 GND 133k R24 GND
OIITE Bl IRa7 40 Idle Default 1% 0 1% 0 1% 0 1% 0
D13 | o e 74HC138 o Do Not Use 1% LTC2433 1% [TC2433 1% [TC2433 1% [TC2433
RIE Gata 12 IRQ5 32 —
Zpis | Gaatz R [as CNIOS X2 S . 0-25mA 4 . 0-25mA 4 0-10V 4 | 0-10V
D164 i 14 cTs |20 CMOS_RX2 v = 0.7645 uA/count 0.7645 uA/count v ) 305.2 uV/count v ) 305.2 uV
piy] 9t S wrm DGND . AgND . AGND . uA/coun AGND .2 uV/coun AGND .2 uV/count
<18 1 o1 " I
D19 | gy MODLCK [F42— R25 ©
20207 i Tk SPI BUS DRIVERS = A3 -
RXD 42—
TXD _4.6%< ﬁ 33k
pCs3 2 ut1 745C
B addrt PCS2 (13 A D33 144sp g spo 2
821 a4dr9 PCSH : 2
A3 1 adars psco 21 12 12 15 EE SEL N
15 P2 SCK — 5 11 | RCLK QA = AD SEL 0 N
B4 oddr2 SCK o MOS] OE VCC SRCLK QB
<—B5 1 ddrs Mos| & 2 AD SEL 1 N
0 P2_MISO > S Qc =3 AD SEL 2 N
B8 Hddra MISO A A33<—10 {51 Qb
A7 addr7 R27 BUF SCK 13 e QE 4 AD_SEL 3 N
ag | 2ddre 6 GND 4 ¢ D3.3 oy a0 o A GF_AD SEL N
Alg | 299 Télcﬁg 27 HEARTBEAT 74AHC1G125 68 z Qe 2ND REG SEL N .
ati | 2998, oot [as APWR N DGND c21 ut3 G QH I
A12 1 2 dar0 TPU13 34 $E8]g 47pF o DIGITAL ISOLATOR A3.3 o 74HC595
33 24 1 Cc23
<B13 1 o4dr3 TPU12 VDD1 vDD2 9
<BIL 1 o ddr2 TPU11 32— 01 GND1 GND2 01 H1057$11 CONTROL Tp;ﬂggﬂgg?&
<ALs addrls TPUI0 aLl Uts DAND css N , GNDf GND2 . REGISTER ?
aaar
>eAlL = 5
addri7 TPUS —gg—x OE— vce NG7S14 DAND AGND tl v
A18 addr16 TPU7 57 TPU 6
<A1 1 ckout TPUG [2£ TPU S 21 z L VET VEer-OéDAS.S o AGND
s addri8 TPUS oo TPU 4 4 BUF_MOSI BUF_MOSI DGND 3 14 AN_MOSI
TPU4 o TPU3 GND BUF_SCK a|VIA = VOA I, AN_SCK
oo [2a TPU 2 74AHC1G125 5| VB = VOBIFLZAN SELN
TPU; |22 DGND P2 _MISO 8 FgD - V\70|8 11 AN_MISO
bs |1 ADUMT407 A3.3
BERR |2 SHIFT_MOSI
4 A3.3
FREE;E;E 6 P2_MISO . c~—1—| E2|>AGND
RESET ; €25 0.1 AGND
DS
bso |10 4 u1s C26 0.1
o u19
CF2 INSTALL FOR o
WRITE ENABLE JVP3 soK |8 Vee
O Jupe HOLD N I3 , Fo 0
H WP_N SO 1 5 REF+ 9
SS1 sS2 Yi D3.3 o °oN REF- ggg 3
KET R28 7
g'(l')F(%;IP O O VCC Rae %) P2 - 451 N fore
3 bout NG J AT25256AN-10S1-2.7 IN-
029852 929852 32 KBYTE EEPROM TP2E GND
GND v GROUND FAULT A/D
32.768KHz AGND LTC2433
DGND A3.3
AGND
NO STUFF OPTION U20 D3.3
e u21 U23 TP22 u22
‘ ‘ 14 Q o |{.|
| A D33 | soktz 5o VOP cor bl o SO Atz al, oot e JSO AVE PWR T . 10.2-12VDC FB
! 2 12 a7 - 3
: | 2 SCLK o {1 T ROLK oA [ GF_ENABLE 5 X R29 c28 R30 ouTLo L IN-
! ! DIN SRCLK QB SHDN*  ADJ 866k T800F 118k |
- | Qc |2 P , 38 oUT HI P N+ 1
: I 3 DOUT A3 34—1_0_ CLR Qb 3 C30 1% NPO 1% 4 -
! T~ C29 Pross/T GND : 13 ¢ op 4 10515VDC [+ 22 GND C31 HALF_OFFSET
| o 01! ress/Temp 5 « 35V LT3010 + 3.3uF 31 o oC
| J2 : Sensor MS5535A o ole 293D 4 R31 20V R32 PWR< o 1sor ~ D6 D7
= 102k 293D 1.37k
| ; : DEND & aH[—= AGND<}—& s o |1 INCOM 2 ¢ p—
| T D3.3 74HC595 L 75V 7.5V
3 ‘ { ) { 32 L en. : :
| 3 ! . o PWR COM—— —— ISO- [& MAZBO7S
! 5 ‘ u24 . AD202
! 6 ! R57 2ND LEVEL Vv D12
! S ; Ro7 VoD CONTROL AGND GF_TEST_LOW_SIDE ¥ TiGviozo Cc33
|
| 8 | 3 | sox caz REGISTER s uzs s R +—H2—
|
| 10 : 2—{ DATA 01 Lo~ 1 | 6 ~ A ;(gl;{F
| =z
| BDM PORT | 390 2 #Z N
I — o s Humidity GND 26 | ~ R36 3.3 2 R34 2 R35
Sl Sensor SHT11 2Ne 4 4.7k 4.7k
Vv olx INPUT 1{rR 6 8.2k
DGND | DGND out A D33 '
E i{( TP23 10.5-15 VDC ) . TPo4 PS7160L-1A 1w R37
S GND  SHDN L1 |
w ‘
J o 3l Lx P . . . I . GF_TEST HI_SIPE ey
D8 MAX1837 R622 s o8l cse D16 D13 R3s U2z R39 1%
15V + C34 C37 1501 1501 5.1V TLGV1020 1 6
o SMBJ15A 10UF tant D9 1 n av MAZ8051 Ra7 N NV #Z | o
A D33 R58 oe0s E A INSBI7MCT YoV SPIUD SP/UD A 3% 2 N L5 1w GROUND FAULT SENSE 0-1 mA
X : e —NANSM— oo ? 3 * o . . TS e o 0o
g . 1 330 | a I-El I-El ¢ alne Fol. READS POSITIVE FOR
o D18 \ o | ; {B1 | BAGKPLANE CONSOLE TX LOCAL AND BACKPLANE LOGIC SUPPLY R40 JMP7 g . , CURRENT FLOW FROM
= oy . . o1 . 1 2 4 TP25 GNDOSEP TP26 PS7160L-1A Resistor values are for 48V operation. FAULT INTO SEAWATER
SMAJ15CA 1 5> | 70DW-04 FB1 n N THESE COMPONENTS ALL PHYSICALLY ADJACENT
y y 5 _ BACKPLANE CONSOLE RK n| | [~ el<|olo|—|a E FB14 GF TEST SELF TEST
/ o \ | T R59 T z zo zlz|zlz|z|z 0805 DGND U2s
[N I - L e NANSA— Al N 199} 195) 122] IR0} (%) 11 %) (93] (%) - FB16 R41
| Tk O Ol5| OloJolololo - 1 ~L2 1 N
D19 | FB17 = 23 R T ¢
15V. ‘ N | 1 ~2 BACKPLANE DEBUG TX_ | |B|  S[&| &|oos[as(es(os = 0805 390 > #Z \ |
SMAJ15CA l 4 5 | Di5 0 = R
| 1 > 70DW-04 0805 rpqg 3 | 4 42
% ; 1 ~~_2_BACKPLANE DEBUG_RX zl o NC
L L L L zZ > 56k
g b 9q | 0805 R49R50 R51 R52 ) & o PS7160L-1A w
N L4 _ 33 33 33 33 o a @
5 oo 3w w GROUND FAULT INPUT v
b | 1 2 2| S < 5 AGND CURR
1 Y\Z o X el = LIM 1mA
1 [yl 2 0805 |BACKPLANE_RESET_IN_N R63 RS54 RS5 RS6 | < <
. 4 Lyl 5 83 33 3 33 ¥| 2 2 —
R48 P Do o = o 1 GF_TEST+ Q3 Q4
33 ] 70DW-04 FB20 o LAST USED REFERENCES 2 GF_TEST- DN3545 R43 DN3545 Rev3.3:  Delete D14, D15, FB13, FB15; add D18, D19, R58, R59 (as-built for Rev 3)
1 v\ 2 BACKPLANE _RESET _OUT_N 3 3 Rev 3.2 Change C34, C36, C37 symbols to Polarized
A AN
\ 0805 J4 P3 4 o Rev 3.1 Add D14-D17 ESD and OVP protection.
DGND u33 1.5k Rev 3.0: PWB Spin: Fix Blue Wires 1-5; reverse wiring to P1 DIN connector.
BTH1 MMNL4P — o
C44 Rev 5: Add resistor values for default A/D ranges: 1&2 0-20mA; 3&4 0-10V. Blue Wire Note 5.
L1 MMNL4J Rev 4: Add blue-wire notes from hardware bring-up.
L | P3 Rev 3: Remove battery BT1 pins, remove ANGND node
P26 Cl2 Rev 2: Add SPI SCK term values; re-wire R26 network for layout flow
Jddd ol 4o il - SERRR SERERREERERREEREREEEEEEEERR swi Revl: —nlialrelease 11 Jan 04
< d<qm g 43 o B 0 B RREEREEREE R EREE R R R cl2 MMNLContact MBARI
R57 M H ﬁ H 1 7700 Sandholdt Road
FBo Moss Landing CA 95039
0 831-775-1700
JMP7 <OrgAddr4>
Q4 -
P1 511'; ' Schematic, P2 Persistor Board, MOOS Power System
DIN_96AnBnCn ss2 =
Y1
. Ed Mellinger Size CAGE Code DWG NO Rev
NOTE: Rev 3 Board -- For use ONLY with Rev 2 Power Backplane. | S R 3
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