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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 14 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 /> 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, S vol Moni
Pack 2 130 LPE- ystem (0] tage onitor
Nominal Pack ORing diodes Battery Disconnect TP6 Group6 us 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 ¢ ¢ ¢ ¢ ¢ ¢
— J5
GND > A a TE/0.156/2x1 : i —
MODEM-ENBL), P13 > V-MODEM-MIN AGND
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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+5 Analog with Sensor Power Enable

Reference 5V / 2= 2.5V
Low-pass fTilter 5ms

External

3-wire Pressure Sensor Interface

0-70 BAR ABsolute, Ratiometric, 0.5-4.5V Output
Power 5V, 3mA. Output resistance 100 Ohm

US331-000004-070BA

Internal

3-wire Pressure Sensor Interface
100PS1 Absolute, Ratiometric, 0.5-4_.5V Output
Power 5V, 2.5mA, 5k minimum load

Group9 ™7 Groupl0
V-CAP-SYS +5v  +5V/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
» 8y N out o » 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 —— 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/4X[L R LT60Q4/TSOT23-5 51 \es veup 1 RY LT60Q/TSOT23-5
2.2uF/50V/1206  2.2uF/40V/1206 6 2 .
R18 1M/0603 b SuF/H0v/1206 3 R 3 = NC6  Vout |3
— A NANANAM— + 1 5| NC7 GND [
4 NC8 NC4 Rrds
R20 1K/0603 R2) ASDXACX100PAAAS/DIP- 4.99k/0603
L ANAN—
2 2 c29 o 2
0.1uF/0805
0.1uF/0805 0.1uF/0805
SENSORS-ENBLY) L ~550mV_@ 15 PSIA nominal
AGND ~280mV_@ 1 BAR
V-SYS
P8
Vmodem
P9 Low-pass filters 0.1ms 8-channel ADC, single-ended config.
o o Pext - - I f
Group13 2) 1pP10 Group14 3.3V Digital, 2.5V Reference
Humidity Sensor “- @ Pint 1.2mA
0.5 - 2.5V Output = VD0
Temperature Sensor -2 - <- P 4 (=
+3.3V Analog 500mV + 10mV/C +/-3% Accuracy _
- 5s 1/e Responce Time | R224.99K/0603 inp leakage +/- 1uA
+/- 0.5C Nominal P V-SYSH—
200uA U9 R21 1M/0603
35uA R23 4.99k/0603 1 20
V-MODEM-MII} > CHO Veel )
PR-EXT R24 4.99k/0603 I—DS CH1 DCLK g < SCK
R25 1k/0603 R26 100/0603 ¥ CH2 ICS 17 /PCS3
R27 4.99k/06{3 CH3 Din +—————————Z MOsI
PR-INT 5 16
&9 CH4 BUSY [1e— s
U2 0 | TEMP R29 4.99k/0603 =9 CH5 Dout 17—
R28 LT6q03/TSOT23-5 u10 R30 4 99K06h3 g CH6 GND1 (73
T . CH7 GND2
49.9k/0603 empr 1 RH 9 12
10mv/C VDD +VE 10 COM Vce2 11 V-REF
e 500mv 5 4 R32 4.99k/0603 I/SHDN Vref
vouT NC  ouT
) X R33 4.09K06b3 ADS8344/SSOP-20 Zzgg o503
VSsS -VE “ :
c33 RH% c34
TC1047AVNBTR/SOT-23 — HIH-5030-001 p— . ca7 c32
330pF/0805 330pF/0805 C36—— —
. TP12 c38—— 1.0uF/p805 c35 1.0uF/0805
CH7 Cc40—— 1.0uF/p805 —
R34 . ) TP13 Cc39—— 1.0uF/p805 c42 0.1uF/0805|
100k/0603 R35 CH6 ca1—— 1.0uF/p805 R36
49.9k/0603 o)\ TP14 caa—— 1.0uF/p805 1M/0603 51 0.1uF/0805|
=) RH J Cc43—— 1.0uF/p805
TP15 — 1.0uF/p805 10uF/25V/1206
TEMP 1.0uF/0805
— —
o ADC-ENBLY—— -
HIH-5030-001 calc humidity calc: TP16 ? = P19
'AGND/Black AGND V-REF

Vout=Vsup*(0.00636*RH+0.1515)
RH=(Vout/Vsup-0.1515)/0.00636

MOB1 to MOB2 revision:
C51: 10uF/25V/1206 added
TP19: V-REF added

R66: 4.99k/0603 added

Monterey Bay Aquarium Research Institute
7700 Sandholdt Rd, Moss landing CA 95076

Rev2 (cont. from Pagel): L6(1k/7200mA to 1200Hm/200mA), R25(100 to 1k),
C33,C34(0.1uF to 330pF), R22-R33(1k to 5k), C37-C41,C43,C44(0.1uF to
1.0uF), C42(0.1uF to 0.l1uF+10uF), R31(1k to 5k), cont. to Page3
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Serial

Port Controller

0.3mA; 1uA i1In shutdown
+3.3V
Groupl9 sy AUX RS-232 port Console RS-232 port Groupl6 o
+3.
o - - -
o . PPS/GPS: 5V 100ms active high .
. TPU13 13 Cours 17 | 4 PPS/Clock: 3.3V 400us active high<{ iwosos
f 12 B: 8 RxD 3 J8 =
R37 1M/0608 TPU12 151 DORLIJE 16 | TxD 2 RSCTS 5 5nS low pass filter
10 ﬁ: 9 GND 1 RSRTS 4 /IRQ5
2 RIN2 RSRXD _ 3 -
5 \\/’ e MOLEX/C-GRID/5X1 RSTXD 2
* | GND 1 J9 o —
——C45 C46 ConnRF/SMA R39 100/0603 e
1uF/080d5_0.1uF/0805 6, 19 OLEX/C-GRID/5X1 1 R40 1
4 \6’&8 18 ——c47 c48 C49 1k/0603 . o
TPU9 11 Cl 11 0.1uF/08d5 0.1uF/08d5 0.1uF/0805 4 BSS138-7-F/SOT-23
Teus 20 EN o NCLL g ol<lola D13 «
R41 1M/0603 O PWRDOWN  NC14
MAX3222/20-SOIC BZT52C10-/-F/SOD-123 1
GND
R42 1M/0608 ne
= GND
GND
- MPU-6050 With Power Enable +$W
Groupl5 Persistor Board G 17
215121212 o |~ ol C50 e C49 RSCTS roup 1
<<|<|<|<|<|<|<|<|< —==¥ IRQ3/CTS RSCTS P
cag’| R RopTs [ CA7__ RSRTS Jeod R43 2M/0603
SNwOAdo~LEd Y C46 ITXD IRXD C45 Ui1s5B
3555538 (S RSTXD ~C44 C43_ RSRXD S2 PBM 4 FDS4897AC/SO-8
XTTOTTOTTTTT |d RSTXD RSRXD |_._
R-E-E-E- R caz | o Ron Al IRO2 1 == > R44 1k/0603 N
5 S1 WAKE c40 | MODLC Q2 "C39 IRQ5 TPU2 [ U15A ,
Q 1 =—H— > cag | IRQ7 /IRQS —E37 = %% Fbssso7aciso-s |
®OTNO o | O O IWAKE TPU15 N
A A A 0O TN |L C36 C35 GND
< 5555555555 [0 — TPULZ —Gaq] XCLK  TPU14 |33 TPUL2 — |
I RERREIREBRR (5 S TPU13 TPU12 1
= g GND C32 | o) TPUT0 |31 R45 2M/0603 =
Slelol<lnlololol<lal @ TPU9TC30 | oo TUs €29 TPUS GND
Q2l22|2I= Il & | C28 TPU7 TPUS C27 TPU6
C26 C25
TPU5 TPU4 >> MODEM-ENBL
] ] | N R PPN O ADC-ENBL c20 | TPUL /PSCO ~E1g /PCS1 .
m|o|m|m|o|n|o|d|n]|o MISO C18 MISO /PCS1 17 -
TRLOAON~0Lmd (¢ ’\S/lg(SI Cl6 /’\g(éﬁl ;Eggg C15 /PCS2 >> /PCS3
SRR R Bl S Cl4 VBBK VBAT (13 +3.3V R46 R47 R53
TEEEe83888 |t C127 o\ VLN ELL 1M/0603 1M/0603 1M/0603
TTT 5 R48 100/0603 C10 (&)
[$) —=g ] bso VREG &5
zgSS3wosw~o (] —Cg | DS IRESET [-&5
o 5 % gggeggggQ [ /FBRKEPETZE Vg@g C3 Located near switch v U1BA
o ©O=<TTTTTTTT |9 c2 C1 S3 RESET R63 /PCS1 Al i _ A2 /PCS0
2 /BERR DS |—=— 1 2 A3 | Main-SDA-X  Main-SCL-X (a7 PG
SREEEERE SR & Persistor-CF2/Conn25x2 t—™° ©° A5_| COMPASS-RDY MPU-IRQ-X [74g
= skip/1k/0603 A7 | AS AB ["A8
TP20 GND Ag | A7 PWR-EN-X 375
2 MBBK GND PWR
VBBK O MPU-6050/Connbx2/2x
T Reset circuiltry using Release Enable GTD U18E
= 3.3V active, 50mS low pass filter B1 B2
- B1 B2
SP1 Bus RTC with Integrated Crystal and SRAM w3V B3 | 83 B4 o
i 400uA active, 120uA standby B7 | 55 B0 "8
. U21A B9 B10
/ o C\ TP17 Grou p 18 FDS4897AC/SO-8 BS B10
_ R60 32kHz MPU-6050/Conn5x2/2x
— 100/0603 +3.3V O o
I o 2 ~® MOB1 to MOB2 revision:
- / u19 J14 | J11: BU2032-1-ND-G added
PCS2 1 20 SCK 3 | 2 R60: 10070603 added
© Ics CLK2 — :
JBlulzos -1-HD-G R50 1M/0603 % NC2 I::DOUT 13 M2 i 12— e J13: TE 0.1/3x1 added
1 7] 32kHz CLK1 {7 oS 49.9K/0603 J14, R61,R62,R63,R64,R65,U21 added
Coin Cell . RQ2 5 %?SQW Vot 16 _~ MOLEX/C-GRID/3X1 Rev2 (cont. from Page2): Install J11 (BU2032)
Test Connector 6 | RrsT GND k22 instean of J10 (Keystone/3003)
J13 R51 1M/0603 TNy A R52 100/0603 Reset Input 1k/0603 c52
; 1: VBBK 550 1080 g NG NG13 5 3:RELEASE SENSE 1.0uF/0805 Monterey Bay Aquarium Research Institute
- GND .1uF/0805 2-RELEASE ENABLE 7700 Sandholdt Rd, Moss landing CA 95076
3 NG BATT1 10 mgio “gﬁ 11 1-GND 1 -
CR2032/20mm/3V ) - Page Title Project:
TE/0.1/3x1 DS3234S/20-S0OIC [Engineer BEDS Mother Board/ Persistor| seepagel
5 Klimov 831-775-1914
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5 4 3 2 1

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) b
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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