5 4 3 2 1

Primary System Power Channel Cap discharge o o o ]
Groupl Switching power supply 3.3V, 500mA 3.3V Digital 3.3V Digital Quiet
Pack 1 TP1
Nominal Pack ORing diodes Battery Disconnect V-CAP-SYS V-CAP-SYS Group3 Group4 Group5
28V to 14V ?ggﬂxggéév4gim\£gé0A With Turn-On Delay e ™2 ™3
4.5V full disconnect D 12uA Quiescent current +3.3V/RED 433V +3.3VDQ/RED
3 GND 1 D1 6V full connect Efficiency: e o e +3.3VDQ
2 PACKLIN I |_ﬂ_‘ 3 _ _ _ 81% at 1mA, 87mA at 10mA, o
1 GN | 1 2 o . ~ - 88% at 100mA; 87% a500mA o s o
(=]
J1 SBR10U45SP5-13/PowerDI5 8uF/50v/1206 7| Y J2 ui L1 68uH/12.5x12.5 0 1200hm/200mA/0805 i
TE/0.156/3x1 R57 o Molex/0.1/2x1 3 1 SW-L ~~v 190 mOhm max
4.02M/0603 1 /I— 2 C VIN SW M L4
£
1 D3 , < ||__} £ : ves |2 _+3.3CONVERTER _ - - . Y
| D2 ! 01 /5 o c2 —=— y 11 _ V 1000uH/85mA/2220
BZT52C10-7-F/SOD-123 | SUM110POZ-0p/D2Pak 4.7UF/50V/1206 12 1250hm/8A/1812 c3 12 Ohm max ca
SBR10U45SP5-13/PowerDI5 < 10 9 10mOhm max —
o N 8 20pF/0805 5 c6 | 0.1uF/0805 1.0uF/0805|
R1 R35 4 7 10 — ci1
Leakage R2 1k/2010 1K/2010 16 7 100uF/10V/1206 8 | 1.0uF/p8os —
D4 1uA max 2MI0603 | 17 6 R3 14 00uF/10V/1206 100uF/10V/1206
SMBJ2BA/SMB | at 28V ke S GNDI7 = VPRG2 2200603 (C13 00uF/10V/1206 15 [LOuF/2$V/120 C16
< N D5 LTC3630/MSE16 ——  hoouF/lov/12Q6 _-— _-—
:J\ _| LTST-Cc1504KT/1206 100uF/10V/12Q6 100uF/10V/12Q6 /B 10uF/25V/1206
ci12 N _
© T0000UF/35V/22DX50L © © © © © © © © @ © © © ©
e 1200hm/200mA/0805 e
Modem Power Channel L 190 mohm max A L
I /Black AGND/Black AGND
Group?2 Cap discharge . GND GND
P P Enable Mod Modem-Min Voltage Tracker
ower Enablie Modem Time constantants: 20ms down, 40s up, Svstem Voltage Monitor
Pack 2 Group6 130us LPF; 4 J
Nominal Pack ORing diodes Battery Disconnect TP6 P L. _ with 100ms LPF
380mV@2A, 465mV@L0A = V-CAP-MODEM V-CAP-MODEM Voltage divider 2180/180 = 12.11
28V to 14V “30uAg-30v at 2sc YLD Tura-On Delay Full scale 30V/ 12.11 = 2.47V Group8
4.5V full disconnect - - p
J3 6V full connect +3.3VDQ
3 GND 1 D6 - Group?
2 PACKZI [ H 3 - . . . - v
1___GN | 1 2 ~ R4 ©
© 17 o 5 - e 2M/0603 RO 2M/0603
TE/0.156/3x1 SBR10U45SP5-13/PowerDI5 BUF/50V/1206 1 J4
R58 °© Molex/0.1/2x1 D8 us
4.02M/0603 1 /T I\ BZT52C10-7-F/SOD-123 Q3 LT6003/TSOT23 R11 1k/0603 U2
1 D9 < sl L)E < SUM110P04-05/D2Pak R5 o ) SOT23-5 | c18 R6 LT6003/TSOT23-5
3 | | o N 5mOhm Rds(on) L p— PM/0603
2 D7 Q2 & RS54 1k/0603 0.1UF/0805
BZT52C10-7-F/SOD-123 | SUM110P0Z-0p/D2Pak - 1 ) )
SBR10U45SP5-13/PowerDI5 < R7 1M/0603 1 Id 2
© “  Rs R36 i D12 BAT43W/SOD-14
Leakage R12 1k/2010 1k/2010 1
D10 1UA max 2M/0603 F—qa Cc20 —
SMBJ28A/SMB | at 28V L ™ o] BSS138-7-F/SOT-23 Modem Power — R10 R59 C19 0.047ufF/0805
< D11 R14 68pF/0805( 180k/0603 180k/0603 p——
o _| LTsT-c150AK]/1206 1M/0603 2 :PWR F3UFIG.3V/1206
l ca _ 1 1:GND
1= ¢ " 10000uF/35V/22Dx50L ¢ ¢ ¢ ¢ ¢ ¢
= e J5 1
GND MODEM-ENBLS—AAS TP818 TE/0.156/2x1 5> VMODEMAMIN =
J12_ Power Test R15  1k/0603 GND/Black
3 3: PACK1
2 2: GND
1 1: PACK2
TE/0.1/3x1
MH2 MH4 MH6 Rev0(01/24/2013): Initial Release
MTHOLEO.129 MTHOLEO.129 MTHOLEO.129 Rev1(05/07/2013): C1,C17(2.2uF to 6.8uF+4M), R2,R12(IM to 2M), R55,R56(1k,

MOB1 to MOBZ revision: added), L3(1k to 1200hm), L5(600ohm to 120ohm), C11(10uF to 100uF), C19(10(
R55: 1k/2010 added to 33uF), cont. Page2
R56: 1k/2010 added

— - - R57: 4.02M/0603 added

- Monterey Bay Aquarium Research Institute
MH1 MH3 MHS ggg : zllégwégggsaggceigd ' 7700 Sandholdt Rd, Moss landing CA 95076
MTHOLEO0.129 MTHOLEO.129 MTHOLEO.129 N 2 7
J12: Molex C-grid 3x1 added 3 Page Tifle Project
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USB_DETECT

0.10uF VBATT
C75

u26

| T1763CS8-5#PBF

out IN

SENSE  GND [

GND GND [

BYP 5 VBUSON

POWER

J15 500075-1517

Groupl6

PPS/GPS: 5V 100ms active high
PPS/Clock: 3.3V 400us active high
5nS low pass filter

J9
ConnRF/SMA

L

R38
1M/0603

/IRQS

R39 100/0603 Ol

Q5
BSS138-7-F/SOT-23

BZT52C10-/-F/SOD-123 I R45 2M/0603 =
= N
GND
+3.3V
Groupl5 Persistor Board
u14C
C49 RSCTS R53
Tcag | IRQSICTS RSCTS "ca7— Rsris 1M/0603 1M/0603 1M/0603
IRTS RSRTS G5 ——
ITXD IRXD |~Ga3~
RSTXD  RSRXD [Faps—Rod — gDz
MODLCK  /IRQ2 |35 TIROS
—3g | IRQ7 /IRQ5 (~E537
IWAKE — TPU15 &35
XCLK TPU14
LUL TPUI3  TPUI12 ggi 1bds
—&35] TPU1L  TPU1O
TPUo TPU9 TPUB gg? ﬁﬂg
Thot Thos <2 MODEM-ENBL
Goa] TPUS TPU4 553 TP > -
SENSORS-ENBI C22 TPU3 TPU2 Cal /PCS0
ADC-ENBL G0 | TPUL IPSCO [~GTg JPCSL
MISO Cig | MIso /PCSL [-G17
MOSI Cie| Mos! IPCS3 [ Bess > IPCS3
SCK C14 | /SCK /PCS2 [~ 433V
Cio VBEK VBAT 5] 3
—<&16 /SHDN VLIN 5
R48 100/0603 7(:(’ % De0 VREG g
—s DS IRESET [~
Ca| FREEZE  VBAK [—&3—
—¢2 | /BKPT GND —57—
/BERR DS [~
Persistor-CF2/Conn25x2
MOB1 to MOB2 revision:
S2 F’DBM J11: BU2032-1-ND-G added
1 0-2 R60: 100/0603 added
L J13: TE 0.1/3x1 added
GED J14, R61,R62,R63,R64,R65,U21 added
Rev2 (cont. from Page2): Install J11 (BU2032)
instean of J10 (Keystone/3003)
S1 WAKE
] e o
o o
GND
J13
1
2
3
TE/0.1/3x1
ADC-ENBL{K-
™D2 3>
—> IPcs4
——<K TXD3

MPU-6050 With Power Enable +33v
Groupl7

R43 2M/0603
U158

4

R44 1k/0603

U15A
FDS4897AC/SO-8

FDS4897AC/SO-8
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External 3-wire Pressure Sensor Interface
) Reference 5V / 2= 2.5V 0-70 BAR ABsolute, Ratiometric, 0.5-4_.5V Output i
+5 Analog with Sensor Power Enable Low-pass filter 5ms Power 5V, 3mA. Output resistance 100 Ohm Internal 3-wire Pressure Sensor Interface
US331-000004-070BA 100PS1 Absolute, Ratiometric, 0.5-4_.5V Output
Group9 o7 Groupl0 Power 5V, 2.5mA, 5k minimum load
V-CAP-SYS +5v  t5V/RED _ 3
o e Groupll ~560mV @ 1 BAR nominal Groupl2 Low pass Filter 5ms
+5V +5V  ~1.100V @ 15 PSIA nominal
U4 LT3010/8-MSOP - Q Q D
» 8y N out ® » 6 » »
100uH/250mA/222 5 2 R16 c23 4 R17 c24 R19 c27
1200hm/200mA/0805 [1.6 Ohm max /SHDN Sense 50k/50k/0.035%/SOT23 p—— 3 50k/50k/0.035%/SOT23 p—— 50k/50k/0.035%/SOT23 p—
190 mOhm max 9 4 1 0.1uF/0805 2 1 0.1uF/0805 1 0.1uF/0805
GND9 GND4 T U6
25 28 IC26 U5 ressure us
— — — MOLEX/C-GRID/4XL RY LT6003/TSOT23-5 51 s Veup 1 RY LT60Q3TSOT23-5
2.2UF/50V/1206  2.2uF/50V/1206 6 2 .
' R18 1M/0603 b Sur/Hovii206 3 R 3 7 NC6  Vout [5
— NN 1 5 NC7 GND [& ||
4l NC8 NC4 Ré6
R20 1K/0603 R2) ASDXACX100PAAA5/DIP- 4.99k/0603
L ANANA—
2 2 c29 o 2
0.1uF/0805
—170.1UF/0805 —P.luF/O805
SENSORS-ENBLY) - ~550mV_@ 15 PSIA nominal
AGND ~280mV_@ 1 BAR
C
V-SYS
P8
Vmodem _ _ _
P9 Low-pass filters 0.1ms 8-channel ADC, single-ended config.
s CE 3.3V Digital, 2.5V Ref
Groupl3 o =) TP10 Group14 - igital, 2. eference
Humidity Sensor “- @ Pint 1.2mA
0.5 - 2.5V Output = JIvoQ
Temperature Sensor ~-> - <- P - @
+3.3V Analog 500mV + 10mV/C +/-3% Accuracy _ T
- 5s 1/e Responce Time | R224.99K/0603 inp leakage +/- 1uA
+/- 0.5C Nominal P V-SYSH—
35uA 200uA R23 4.99k/0603 U9 R21 1M/0603
u 1 20
V-MODEM-MIy; 5% CHO veel [Hg
PR-EXT R24 4.99k/0603 I—S' CH1 DCLK 5 < SCK2
R25 1k/0603 | R26 100/0603 7 CH2 ICS 7 JADC-C$
PR-INT R27 4.99k/0603 =¥ CH3 Din ‘—216 MOSI2
& CH4 BUSY [=— o2
U2 L | TEMP R29 4.99k/0603 =N CH5 Dout 7
R28 LT6q03/TSOT23-5 u10 R30 4 99K06h3 g CH6 GND1 (73
49.9k/0603 empr 1 FIVG 3 RH : g CH7 GND2 {5 .
lomv/c VDD +VE 107 COM vee2 g V-REF
l500my 5 4 5 R32 4.99k/0603 /SHDN Vref ®
vouT NC  ouT
ADS8344/SSOP-20 R31
1 U k2 e bt . R33 4.99k/0603 4.99k/0603
C33 RHY% - c34
TC1047AVNBTR/SOT-23 — HIH-5030-001 f— B c37 C32
330pF/0805 330pF{0805 c36—— —
. TP12 c38—— 1.0uF/p805 c35 1.0uF/0805
CH7 C40—— 1.0uF/p805 f—
R34 . o\ TP13 Cc39—— 1.0uF/p805 c42 0.1uF/0805|
100k/0603 R35 =) cH6 ca1—— 1.0uF/p805 R36
49.9k/0603 o\ TP14 cas—— 1.0uF/p805 1M/0603 51 0.1UF/0805 ]
=) RH J Cc43—— 1.0uF/p805
TP15 — 1.0uF/p805 10uF/25V/1206
TEMP —F.OUF 805
N - — N - - —
- ADC-ENBL——————| 4
HIH-5030-001 calc humidity calc: TP16 ? = P19
Vout=Vsup*(O _00636*RH+0. 1515) AGND/Black AGND V-REF
RH=(Vout/Vsup-0.1515)/0.00636
Monterey Bay Aquarium Research Institute A
7700 Sandholdt Rd, Moss landing CA 95076
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Test F’OintJ§9 Test PointJ%r) NEEDS TO BE LOW ESR

TEST 3 5 TEST 7 5 <ol o i & IMU_ENBL i
TEST 2 4 TEST 6 4 —l-1- |- — GND—/—= IMUTCS +3.3V +3.3V Micro SD Card
TEST 1 3 TEST 5 3 Do ala 10UF/16V/1206 Z IMUZINT Q
TEST 0 2 TEST 4 2 |~ = - I\ || C?? ) Cc??
GND 1 GND 1 | [0.TuF70805 : 0.1uF/0805
[Tel A5 (2] (V] B ]
MOLEX/C-GRID/SXT MOLEX/C-GRID/5XT Blo|w|x|olno|s|o|y|(ol|o|s|olals [0 NTﬂ olo|w|~|o — GND c?? B D +3.3V
Ll (®2](e2][e2][e2] (2] [e2] [er} ()] [e2) [er] [¢e] [ee] [oe] [se] [so] [ee] [oe] [oe] [oo] [su] | ) | NN | ) [ [
' 0.1uF/0805 | ] P
TONNATAONOCOAAO AL NO S MN®N — GND aaa8a L??
FrrooobrooreeecrS e E00REs g@g8498 10
roeo FYCEYrEESOrEey reg 2 JLLD GND 10
gRGlS TOAEEEX IS OO0 d >ovorcifsqa VSS 75 TEITIT owifeH 9 CARD DET
2 e e e Y e e Y SSxzfNo000 74 /IRTC_CS nnnnnm
VDD S>S5S0003SWOSsSS Qo0s=3=aaa SOSCO/RPC14/T1CK/RC14 >) IRTC_CS
TEST 5 3 Siiracaarw® S= SS=So0gey 73 JRTC_INT [1200hm/200mA/0805
AN22/RPE5/PMD5/RE5 S =SF - F oF%igga AaSSEsS SOSCI/RPC13/RC13 /RTC_INT
TESLS 4 | AN23/PMDG/RES 398 s Sgos T T23aa2883 RPDO/INTO/RDO |2 POWER_ON >§ POWER_ON D1 o 190 mOhm max
TEST 7 5 zZaz o PRLg 20 Szzz 71 MISO1 - 7 MISO2
wosn UOSP P mimioiker BT EERE BE gR== romveSlRD: o mrar— " Sona o
CARD DET] 7 ' = ° g ; 69 R79 47 MOSIL 7[5 SCK2
RS 5| RPC2/RC2 it = RPDY/RD9 [¢5 N\NT 62 CLK [ "
s S0 9| RPC3/RC3 g 2 RPD8/RTCC/RDS [~ MUTo1 VDD |3 SR
SO S 5| RPC4/CTED7/RC4 g SDA1/RPAI5/RALS 5 MOSI S €5 — LOUF/16V/1206
o7 11| AN16/CLIND/RPG6/SCK2/PMAS/RGE o 0 SCL1/RPAL4/RAL4 [—ge—= cs 0.1UF/0805
TXD1 RXDI 15| AN17/C1INC/RPG7/PMA4/RG7 % 2 VSS a1 0SC2 445C25D24M00000 D2 —X -~
RXD1 > AN18/C2IND/RPG8/PMA3/RG8 [ 1 OSC2/CLKO/RC15
MCLR 13 | VICLR = =2 OSC1/CLKIRC12 |2 SELs Y2 L
— j—
ADC-ENBLLY: | ig AN19/C2INC/RPGY/PMA2/RG 5 2 D= VDD gi I:I 24MHz 5031821853 372 oND
GND-I|| 161 VSs c 3 3] 33 TDO/RAS |85
71 VoD 22 w S 19 TDI/ICTEDY/RA4 [5g—= c8s c77
IADC-CS <K 5| TMSICTEDL/RAD eWls @om B SDA2/RA3 g~ 18pF 18pF
»—79~| RPES/RES €o<: E2F - SCL2/RA2 2 | p,
VBUSON %50 | RPE9/RE9 o E o AFS o o o o D+ [5g D-
AN5/C1INA/RPB5/VBUSON/RB5 Taxr a5zd g LOEO 302 D- ==
ISER_EN /SER EN 21 1 AN4/C1INB/RBA4 coedl EREZE o EEOO i VUSB3V3 |2 = GND
- /SER_SHD] o u 9 S 99535 SOSS USB_DETECT
ISER_SHDN §§ gg PGED3/AN3/C2INA/RPB3/RB3 25cg se52 S9Z2dd 2223 VBUS 2‘3‘ <00 18123D106KAT2A
PGEC 57| PGEC3/AN2/C2INB/RPB2/CTED13/RB2 << 5O Q05> Ugg==ag gx== RPF8/RF8 [£5 =XD0
5CED 55| PGEC1/AN1/RPB1/CTED12/RB1 oadlopEEyy O98NIS I S8 RPF2/RF2 &7
W W o [a) [agaya)
PGED1/ANO/RPBO/RBO e e e e e s USBID/RPF3/IRF3 [  spip
AA>>CACACCOC> oA >>roeoeon
+3.3V u28 N[(N|N[N[®O Mm@ [mm|o|s << << < < < < < [0 +3.3V
c??
I 0.IUF/0805 ] N T
|| Cc?? — GND SENSORS-ENBL %C?? %C?? %G??
| [0.TuF70805 ;; A | 0.1uF/0805 0.1uF/0805 | 0.1uF/0805
MODEM-ENBL rRxD2>>— LyTXD2 ° <3 RESET
— GND 1] =— > U18A
© © MISOL Al . 4 A2
— » A3 | Main-SDA-X  Main-SCL-X a5
- - N COMPASS-RDY MPU-IRQ-X
Serial Port Controller 0.3mA; 1uA in_shutdown GND MOSIL>> A5 QX I"A6
+3.3V Groupl9 +3.3V A7 ’23 BWR ENAS A8
o U13 Modem J7 R68 10.0K R77 100 sck1 AT Ao Wa “at0
) YD1 13 [ bourt L7 5 4334 /MCLR ¢
VY TXD2 ; 12 B ou 8 4 : MPU-6050/Connbx2/2x
R37 1M/0603 15 | DIN2 DOUT2 75 RxD 3 =
RXD1 10 | ROUT1 RIN1 [5 T>D 2 +3.3V C67 GND
RXD2 {—— = ROUT?2 RIN2 N /IMUilNT>>
2| 30 Vi GND 1 J18 0.10uF
5 -3 1
C2+ v+ I MOLEX/C-GRID/5X1 MC\/&E 2 * MU_CS 5>
——c45 C46 ——c49 3 — GND U1sB
E IMU_ENBL
0.1uF/0805 0.1uF/08056 | vee ‘19_|—1 0.1uF/0805 Debug 38 Sgg 4 PGED AMU_| » BL [ o, | B2
R41 1M/0603 al . = 805 5 oo |2 PGEC B3 | o3 B4
1 ¢l ND 4 P 6 B5 | B B4 "B
569 EN NC11 RSRXD 3] PGM [—X IMU_IO1 >> 5 B5 B6 [Bg
= O PWRDOWN  NC14 B7 BS
RSTXD 2 43743-6001 MU_102 5> BY | o/ 810 | BLO
R42 1M/0603 ISER_END> MAX3222/20-S0IC S0 : 1CSP CONNECTOR ) MPU-6050/Conn5x2/2
=3 - - onn5x2/2x
GND ISER_SHD, MOLEX/C-GRID/5X1 6 PIN MODULAR
Reset circuitry using Release Enable ADC-ENBL SER_EN
SPI Bus RTC with Integrated Crystal and SRAM 3.3V active, 50mS low pass Tilter 5 .
TXD2 Yo
P&l 400uA active, 120uA standby P20 33V Res R63 P 897ACISO.8
+3.3V Groupl8 VBBK R60 BBK
RT — N\ /RTC_INT — > /PCS4
o @ IRTC_CS), > IRTC_ P 100/0603 skip/1k/0603 ~[® > [PCS
- 1 19 20 ScKl ° J14 3 skip/1k/0603 RG2 f —<K TxD3
¢ 2 1\‘?52 DCL'? 19 MISO1 - b1 2 _ 2 N_'x,
R50 1M/0603 3 3§(H c%i 1leis =N BATTL 1 %%  rpsageraciso-s
4y vee ’ DIN [ MOSIL pull ey 49.9k/0603 o u21B Monterey Bay Aquarium Research Institute
_ 5 INTISQW VBAT 16 — MOLEX/C-GRID/3X1 7700 Sandholdt Rd, Moss landing CA 95076
6 15 —_— R64 R61 4
R51 1M/0603 7 1\'?03; N%'\‘la 14 R52 100/0603 \E/ Reset Input skip/1k/060% 1k/0603 cs2 ’ N Page Title Project:
C50 8 NG8 NG13 13 3:RELEASE SENSE 1.0uF/0805 — Er_lgmeer BEDS Mother Board/ Persistor| seepagel
0.1uF/0805 9 NGO NG12 12 ® CR2032/20mm/3V 2-RELEASE ENABLE Klimov 831-775-1914
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Bring-up Checklist
Fully assembled Mother Board, no Persistor Board, no MPU-6050 board. Set power supply to 12V, power up.

0. Connect jumpers to J2 and J4, verify LEDs light up, record PS current with and withoud LEDsS running
1. Check voltage level and noise on 3.3V (TP2) with test load on 3.3V, 100mA (33 Ohm) and 200mA (16 Ohm)
2. Check voltage level and noise on 3.3VDQ (TP3) with 100mA (33 Ohm) test load on 3.3V power

. Check operation of Modem Enable with 5 Ohm 50W test load in J5 (2.3A).

. Measure V-CAP-MODEM (TP6), voltage at J5.2, and difference between them (<50mV)

3
4
5. Check V-SYS (TP8) and V-MODEM-MIN (TP9) trackers with Modem-ENBL cycling and 5 Ohm 50W test load in J5
6. Check operation of SENSOR-ENBL and measure 5V (TP7) value and noise.

~

. Check operation of TPU6 (U14.C27) and voltage on U18.A10

Sensors
8. External pressure sensor. Check voltages on J6.3, J6.2, and TP10

9. Internal Pressure sensor. Check voltages on U6.1, U6.2, TP11
10. Temperature sensor. Check voltage on U10.1 (3.3V) and TP15
11. Humidity sensor. Check voltage on U11.3 (3.3V) and TP14.

Plug test Persistor board and run AD Test.
Record values on channels:

Engineer BEDS Mother Board / Checklist | seepage!
Klimov 831-775-1914
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