R1

>> HIB Low, shutdown everything
100K
0,
JP1 1%
2
1 :ES Force power on 3P45V - Processor 20mA
1 Reset Generator 1luA
LS=0.100] U1 C3P3V Console RS-232 Buffer 6mA
' TPS62175DQCT R2 DuraFET processor side 6mA
10 3.30M uz Debugger
PGND VOS Y ADC digital 200uA
%% L1 5% 11N vouT 2 . ADC +/-2.5V ma
ND_SYS 2 GND Indicator 20mA
Battery << VIN sw 2 2000 - S1en . w~nc M fotal SdmA
10uH c3
L 8 c1 c2 —— ADM7160AUJZ-3.3-R2 2.2uF
TP1 EN BLP 22uF 0.1uF 50V
O 16V 50V
Do Not Install Removed R36 7 GND_SYS
<< 501 Solder short NC PG
Battery ¢ R3 GND_SYs GND_SYS
m
FB | AGND R 1'217%
D12 -
ﬂ | C47 —— —
100nF >1.2V = ON
B240A-13-F 50V
R4 R34
D13 383.0K 464
’ | GND_SYS 1% 1%
J1 B240A-13-F
1 D19
2 GND_SYS GND_SYS —_— C58
3 100pF
4 B240A-13-F 50V Isolated power for pH sensor subsystem
5
6 GND_SYS R27
5015 0 50V 619
70543-0005 48 1%
TP2 820pF
GND_SYS T
3 D7 DuraFET+
D | S ) - . 1
Do Not Install R29 DB2731600L
Batter << Solder Bridge _ 4 — Cc49 — 50 D9
atery 100nF 10uF BZX384-B5V1,115
50V 16V
R28 C52 D8
0.2 Removed R29 100pF _ _
1% 50V :| ' DJ_
DB2731600L uraFET-
u1s ;73(; 750311838 C54 ?gusl: BZX384-B5V1,115
c10 —— 53 © 5% 100nF 16V D10
4.7uF 100nF > 50V
25V 50V > sw 4 ) )N )i
GND_SYS GND_SYS
Shutdown_Isolated  <{—— 1 ENuvLO R32 DURAfetGND
R33 50V 619
3 —_— C56 1%
(o
Z RFB 820pF
R6 75.0K
1.00M «~ LT8300HS5#TRMPBF :
5% 1%
GND_SYS
GND_SYS —_— cC61
1000.0pF
100V
GND_SYS

Board size 2" x 2.75"

board can grow in 2.75" direction
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o @ > S2B8
o 7 ° VDDC > P—Ii—‘ =
S 9 IS T E o'~ 8 P
B [0}
S £ 2 cRREg
N AN N AVAAVAN
C3P3V C3P3V
< M |N|— [O|D |0 WIS |V[N|[— |||~ < |||~ O] |0~ [Te] [s2](aV] Ll (=] [e)) ue
< T [ | [ [ D[D | [ N[N N[N [N [N[N[N N[N~ [~ [~ |~ [~ |~ [~ |~ |~ |~ |©
B IS A IS ed el ot o i ko ] S R RSS/ R RS] K3 R0 i M M 1= TMAC123GHBPGE
DR AR N enRLNanSsS8I8RIsSSS2¥xeneITeel
1 Og_g_n_n_Q_Q_EEQ_Q_Q_Q_Q_Q_&&&&6551&&&Q§§E%EE&&&& 108
CTDpwrO PDO Z0 azAo HnO Sza PLO onsole_Enable
AuxPwr1 g PD1 o> E o> ca g 0> PL1 18(73 Console_Shutdown
AuxPwr2 27| PD2 o E 8 PL2 o5 5Von
AuxPwr3 5 | PD3 S+ 0 PL3 02
6| VPD £8 PL4 103
= GND PL5 o5 >YPL5_SDpresent
g VDDA GND102 57
5| VREFA+ VDD101 g5
70| VREFA- PB3/I2X0SDA [gg ;g NVRAM_SDA
71| GNDA PB2/I2COSCL [gg NVRAM_SCL
Red_LED ég 12| PP2 PB1/USBOVBUS [g7
Green_LE PE3 PBO/USBOID
13 ' pE2 PLG 20
12 PE1 PL7 8451
76| PEO VDD94 |53
Water: 17 PKO 0SC1 92 0OSsC1
Temperature 18 PK1 0SCo o1 0SCo
Shutdown_Isolat PK2 GND91
;g PK3 RST gg >>Reset
511 PN2 PMO |55 ;;Spare_Enable
22 PH7 PM1 87 Spare_Shutdown
55| PH6 PM2 |55
54| PH5 PM3 g5
557 VDD24 PM4 |~z
56| GND25 PM5 |53
—57| PH4 PM6 g5 ;g VEnable
MO%& 28 | PH3 PM7 (g EnvEnable
MIS 55| PH2 PNO (55
55| VDD29 PN1 —g—
37| GND30 GND79 [
S 377 PH1 VDD78 7
SCLK 35| PHO VBAT [ D> Vbat
PC7_TX 34| PC7 X B XOSC1 75—
PC6_RX 35| PC6 x , Qu e GNDX =4
PC5_TX | PCs SE22299 2 - - XOSCO (3 ;;XOSCO
PC4 RX: PC4§2@@@@%’§ S §B §8 W HIB HIB
= NOAQWTMONT~O —
2323882850803 308000naz PRI YRazE82 <
D_D_D.D.D_D.>C)D_D.D_D.>D.D_D.D.D_D.>C)D_D.D.D_D.D.D_D.>C)D_D.D.D_§
N OO || N[ T O[O0 [N M I OO N[O |D O [ | N[OOI |0 O ||
OO ||| O |0 O O[O |O|O O [LO O[O |CO [CO [O [O [€O |[O |[O [O [O |~ |~ [~
GND_SYS V4
GND_SYS
JR1
® 00
-
2
ARAARS WY
o 20npn % 8 & =
2 2‘;""" O - o MONTEREY BAY AQUARIUM RESEARCH INSTITUTE
S 3pPon ~ E— a
S92 }'2' VDDCW v < 7700 SANDHOLDT ROAD
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z < Ao oliys] —
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C3P3V

C3P3V

o

Place close to VDD and GND pins

Place in general area TM4C ] I ] I I :[ I
c12 c13 c14 c15 c16 c17 c18 c19 C20 c21 022 C23 C24
1uF 1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 01uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
5 50V 50v 50V 50V 50V 50V 50V 50V 50V 50V 50V
GND_SYS GND_SYS
Red_LED
—ii Green_LED
VDDC C3P3V
Place close to Pins 7 and 10
Place close to VDDC pin 126 C25 C26 Cc27 C28 C29 C30 VDDA and GNDA D3 D4
01uF 0.1uF 3.3uF 1uF 0.1uF O1uF W LTST-C150KRKT @ LTST-C150GKT
50V 50V 6.3V 50V 50V 50V 5 P
re r's
GND_SYS C3P3V GND_SYS
R7 R8
C3P3V 1.00K 1.00K
—— 31 o 5% 5%
1uF SB1
50V 0603 200ms
GND_SYS GND_SYS
GND_SYS ~25nA
SB2
u7 0603 10mS
5
ng 1 330 5%
T GND_SYS R9
Reset<<: 4 | RESET MRS +—o ;;ExtReset
) ExtWake
0sCc1 Gnd
0SCo
TPS3836K33DBVT
GND_SYS D g
Y1 _16MHz =]
1 i % R10
™
Place Y and C's close to TM4C [24] 330
—— C32 =—— 33 5%
10pF 10pF
50V 50V NN\
GNDGRYS SYS
GND_SYS
CR1632 with keystone 504TR holder
Wake<< ! 4
R11
R12
vbat<& * 1.00M
5%
ca4 51 J m\l R13
0.1uUF 5% Q18 1 _
50V BATT1 (‘)—éﬁ Sw2 MMBT3904 2> Console_Rx
. CR1632 nake B3S-1000P ~ 100K
GND_SYS us D20 1%
X0SC [a) ] « o
S iLK Q _ | ASTMTXK-32.768KHZ-LG-T BAT43W-TP
2 2 7 MONTEREY BAY AQUARIUM RESEARCH INSTITUTE
o 0] s
GNDGHILE SYS GND_SYS 7700 SANDHOLDT ROAD
< - e
— BT1
% 47 — B o svs MOSS LANDING, CA 95039

GND_S®8ID_SYS
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Console_Rx <<

DE9-S J6 Receiver3 is enabled in SD=1 EN=0
3 Console Rx ; I PAO_Console_RX
2 Console Tx PA1_Console_TX
External Reset 3 ExtR t
External Wake 4 gg Xthese C3P3V
5 Console Gnd 5 ExtWake
GND_SYS
70543-0004 U22
ADM3312EACPZ  =| |
GND_SYS i R W“*“W o
(@] oo AN OO MNOMN MM
S ZS 8535505288
21 |T10UT o z£zz=z=z T1IN| 4
20 [T20UT T2IN] 5 I_
19 _[T30UT T3IN| 6
16 | RN R1OUT| 9 ggpcs_Tx
15 | R2IN N R20UT] 10 PC4_RX
14 | R3IN L R30UT| 11
—]
23
18 SD 7 g;é)onsolefshutdown
' + + f EN onsole_Enable
9 288388 -
DE9-S 1 C1- C1+
v+ 2 DPTDpwr 9 P5 B2 B0 |28 6 P4 |2
2 cTD Tx 3
3 Rx
5 GND 4
PC6_RX
70543-0003 GND_SYS ;; PCT TX
C70
c65 0.1uF
0.1uF 50V
50V C62
GND_SYS 01uF | —=
50V
C63
—— ce64 0.1uF
J7 0.1uF 50V
50V
DE9-S 1
, %{ov 2 GND_SYS
5 Optode Rx 3
5 Gnd 4
70543-0003 GND_SYS 5PQV
u21
TPS62175DQCT
! poND vos H©
%ZND_SYS L2
Battery << 2 UIN sw -2 Y'YV
10uH
5von <& ® 3 1EN sLp 2 T S
16V
Do Not Install R43 4 7
Solder short 15 — NC PG — N4
5% R45§ GND_SYS
R44 5 Q 6 1.05M
10.0K FB | AGND [/ 1%
1% -
Cc67 —— -
100nF
GND_SYS 50V
R46 R47
oD O 200.0K 464 MONTEREY BAY AQUARIUM RESEARCH INSTITUTE
7700 SANDHOLDT ROAD
oND_ VA oND_ VA L e MOSS LANDING, CA 95039
100pF .
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DE9-S

oW N

CTD

These two resistor should be placed under the transceiver.
These are only used when transceiver is not populated

TBD

R75 <Tolerance>

R76 <Tolerance>TBD

;;PG47RX
PG5_TX

>>Spare7EnabIe

C3P3V
J14
U4 ©
v+ ; »>> SparePwr 8 o 9
Tx 3 ¢ SARIN 8 ROUT [
Rx 1 TOUT > TIN
GND
0.1uF 50|v_||c71 2
| 7| G+ |10
70543-0003 GND_SYS c1- INVALID
0.1uF 50|\/_Hc72 2 cor = 12
C2- _FORCEON (=¢
3 FORCEOFF 2
V+
1 ’ 2
c73 V- ©
0.1uF o] VAX3221ECAE+
50V cr4 3
GND_SYS 0.1uF
50V C3P3V
GND_SYS
GND_SYS 50V | 0.1uF
C75
GND_SYS

>>Spare_Shutdown
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C3P3V C3P3V
SD Card R14
100K
pH Sensor Interface 1%
Ja
PL5_SDpresent << STTWO08S4TRZ000
JP2 1[0,
LSHM-120-04.0-L-DV-A-N-K-TR PA3 SD_ SSIFss gg g D D
2 1 PA5_SD_SSITx 4 CMD
72 113 SCLK = VDD
4 3 MOSI PA2_SD_SSICIk <& 6 | CLK WICARD 9
6 51 gnéso « 7| Vss SW
8 7 PA4_SD_SSIRx DO _
19 190 9 - ADC_Reset - 5 _1p1 o883
12 12 11 ikl Start zZzzZ
14 ] 3% I E DRDY CO00
16 15
16 15 o —| o
18 17 =
18 17
20 | 19
22720 19127 sB3 DuraFET-
GND_SYs 24 | 22 21133 0603
267124 2315 1 2
26 25 aD
28 27
28 27 5
30 S |29
32 gg 3‘19 31 SB4 DuraFET+
34 33 0603
36 | 34 3335 2 1
36 3B FH—"dP—
38 37
38 37 [
40 39
40 39 GND_SYS
DURAfetGND
C3P3V u10
C3P3V SB5
! Vin Vout 6 10603 2
216np qop PP
Debugger
3 4
Shutdown_Isolated << on CT
J5
TPS22918DBVT
—
GND_SYS PC1_TM 2 1
C38 4 3
TBD PCO_TCK 5 5
PC3_TD S =
GND_SYS PC2_TDI 0 ——x
C3P3V RESET:
L1
Non-Volatile Memory 0702461004
GND_SYS
R41 R42
4.70K 4.70K
0, 0,
U19 C3P3V 5% 5%
;— fc  voD 3
o A B2
A2 SCL * NVRAM_SCL
4_1\ss SDA |2 NVRAM_SDA
PB3
FM24CL04B-GTR
GN:D sYs GND SY:S MONTEREY BAY AQUARIUM RESEARCH INSTITUTE
7700 SANDHOLDT ROAD
MOSS LANDING, CA 95039
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R48

EnvEnable <<
825
1%

_— C69
1.0uF
25V

GND_SYS

Battery Voltage
Battery <<
R20
200.0K
5%
© [t}
S o ol Q2
¥< MBT3946DW1T1G
[ [ b
L o) O
- ~
GND_SYS
R49
VEnable << ?5271k
0,
1.00M 0.1%
5%
R24
221.0k
0.1%
= >> Voltage 5o, _
R26
102k C45
0.1% 0.22uF
50V
GND_SYS GND_SYS

> Temperature Vout= (+6.25 mV/°C x T °C) + 424 mV

VOUT= (VSUPPLY) (0.00636 (sensor RH) + 0.1515), typical at 25C

u14
A LMG0BIM3/NOPB TP6
10H
é R18 O z
Ig=0.1mA 2 _Y5015
Vo -
o
zZ
o 16.2K
1%
(s2]
c43
GND_SYS 1.0uF
25V
GND_SYS
u13 TP5
Ve 3 R16 O 10Hz
ouT -2 . oo 5015 > Humidity
1 R17
Ve 470K 106/.2K
HIH-5030-001 5% ’
c42
1.0uF
25V
GND_SYS GND_SYS
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J9
70543-0001
Battery << VoltageSource VoltageSwitched ;
T ProcessorReset
Sol1 K SwitchControl
SolenoidValve PwrSwi
VoltageSource VoItageSwitchedi >> CTDpwr
* ProcessorReset
CTDpwrON<: SwitchControl
PowerSwitch PwrSw2 ;10243_0001
. i 1
VoltageSource VoltageSwitched 2
] ProcessorReset —
AuxPwr1 0K SwitchControl
PowerSwitch PwrSw3 ;10:;43_0001
. i 1
VoltageSource VoltageSwitched 2
e ProcessorReset —
AuxPwr20&: SwitchControl
PowerSwitch PwrSw4
VoltageSource VoItageSwitchedi >> SparePwr
b ProcessorReset
AuxPwr30K: SwitchControl
PowerSwitch PwrSwS GND SYS
Reset(<:
<DOC>
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MOSFET Gate rated at 30V
Switch Voltage Rise rate (Vpwr-Vth) / (Rd*Ct)
Switch turn off time = Ru*Ct
Switch reset time = Rr*Cr
Rs required for stability of Q Q3
FQU11P06 F1

VoltageSource I

- ’ i J_ ’ ’ . O/\/O——Zl VoltageSwitched
C3P3V L k_— L
c? Cc? R50 Ct1 Rz? 0154.125DR
10uF 0.1uF 1.00M Ct TBD TBD D?
D? 35V 50V Q5 RU1 - Rs1 B550C-13-F
Falling edge cause CMHD3595 C3P3VQ4 R52
fast shutdown GND_SESD_SYS 4 3
pulse timed by 4 - -

Rr*Cr and executed

3 = 7 R ¢
u Rs 2
via Ru cr1 Rit RY E1'j_zf31 360.0K 5 ) 8o| 2 TBD TBD cz?
B

TBD GND_SYS
SwitchControl |:|—0—H A S B1 2 2 B;/_QE
6 [c 2| 1
High = ON CrCfIBD TBD 6 cz/‘ng 1 GND_SYS
MBT3946DW1T1G
0—”7 MBT3946DW1T1G Rd Rd1
TBD R54 GND_SYS TBD GND_SYS
R53 100K
100K !
' VNV D?
Rf1  TBD CMHD3595
D14
GND_SYS
ProcessorReset K
CMHD3595

Active Low, when
Processor reset is
active control pins are
tri-stated. This line
causes a fast shutdown
of switch.

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

Copyright MBARI 2000

Tile MpHOX Power Switch |N“"‘ber
Size EngineersJensen |Path /PwrSw1 Filename Rev
B Date: Thursday, December 05, 2019 | Sheet of” 13 A
5 4 3 2 [ 1




MOSFET Gate rated at 30V

Switch Voltage Rise rate = (Vpwr-Vth)/(Rd*Ct)
Switch turn off time = Ru*Ct

Switch reset time = Rr*Cr

Rs required for stability of Q Q6

FQU11P0B F2

VoltageSource I

2 ; i J_ 2 ; . O/\/O——Zl VoltageSwitched
C3P3V &—
Cc? Cc? R55 Ct2 Rz? 0154.125DR
10uF 0.1uF 1.00M Ct | ™0 TBD D?
D? 35v 50V Qs Ru2 - Rs2 B550C-13-F
Falling edge cause CMHD3595 C3P3VQ7 R57
fast shutdown GND S®SD SYS 4 3
pulse timed by 4 3 - - E1 1 «
Rr*Cr and executed Ru RS ?
via Ru Ccr2 rR2 R Ef ! TBD 8D ez
r 360.0K 5 B2 2 TBD GND_SYS
SwitchControl :l—«»—” ® 5 51 B2| 2 B;/_QE
6 |C 2l 1
High = ON CrcszBD TBD 6 cz/‘ng 1 GND_SYS
MBT3946DW1T1G
0—| li MBT3946DW1T1G Rd2
TBD R59 GND_SYS Rd p 7o GND_SYS
R58 100K
100K q
) VNV D?
Rf2  TBD CMHD3595
D15
GND_SYS
ProcessorReset K
CMHD3595
Active Low, when
Processor reset is
active control pins are
tri-stated. This line
causes a fast shutdown
of switch.
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MOSFET Gate rated at 30V

Switch Voltage Rise rate = (Vpwr-Vth)/(Rd*Ct)
Switch turn off time = Ru*Ct

Switch reset time = Rr*Cr

Rs required for stability of Q Q9

FQU11P0B F3

VoltageSource I

2 ; i J_ 2 ; . O/\/O——Zl VoltageSwitched
C3P3V &—
c? Cc? R60 Ct3 Rz? 0154.125DR
10uF 0.1uF 1.00M Ct | ™0 TBD D?
D? 38V sov Q11 Ru3 - Rs3 BSS0C-13-F
Falling edge cause CMHD3595 C3P3VQ10 R62
fast shutdown GND S®SD SYS 4 3
pulse timed by 4 3 - - E1 1 «
Rr*Cr and executed Ru RS ?
via Ru cr3 R3 R Ef ! TBD 8D ez
r 360.0K 5 B2 2 TBD GND_SYS
SwitchControl :l—«»—” ® 5 51 B2| 2 B;/_QE
6 |C 2l 1
High = ON CrcngD TBD 6 cz/‘ng 1 GND_SYS
MBT3946DW1T1G
0—| li MBT3946DW1T1G Rd3
TBD R64 GND_SYS Rd p 7o GND_SYS
R63 100K
100K <
' VNV D?
Rf3  TBD CMHD3595
D16
GND_SYS
ProcessorReset K
CMHD3595
Active Low, when
Processor reset is
active control pins are
tri-stated. This line
causes a fast shutdown
of switch.
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MOSFET Gate rated at 30V

Switch Voltage Rise rate = (Vpwr-Vth)/(Rd*Ct)
Switch turn off time = Ru*Ct

Switch reset time = Rr*Cr

Rs required for stability of Q Q12

FQU11P0B F4

VoltageSource I

2 ; i J_ 2 ; . O/\/O——Zl VoltageSwitched
C3P3V &—
c? Cc? R65 Ct4 Rz? 0154.125DR
10uF 0.1uF 1.00M Ct | ™0 TBD D?
D? 38V sov Q14 Ru4 - Rs4 BSS0C-13-F
Falling edge cause CMHD3595 C3P3VQ13 R67
fast shutdown GND S®SD SYS 4 3
pulse timed by 4 3 - - E1 1 «
Rr*Cr and executed Ru RS ?
via Ru Cr4 Rt R Bt 1 TBD TBD Cz?
r 360.0K 5 B2 2 TBD GND_SYS
SwitchControl :l—«»—” ® 5 51 B2| 2 B;/_QE
6 |C 2l 1
High = ON CrCfIBD TBD 6 cz/‘ng 1 GND_SYS
MBT3946DW1T1G
0—| li MBT3946DW1T1G Rd4
TBD R69 GND_SYS Rd p 7o GND_SYS
R68 100K
100K <
' VNV D?
Rf4  TBD CMHD3595
D17
GND_SYS
ProcessorReset K
CMHD3595
Active Low, when
Processor reset is
active control pins are
tri-stated. This line
causes a fast shutdown
of switch.
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MOSFET Gate rated at 30V

Switch Voltage Rise rate = (Vpwr-Vth)/(Rd*Ct)
Switch turn off time = Ru*Ct

Switch reset time = Rr*Cr

Rs required for stability of Q Q15

FQU11P0B F5

VoltageSource I

2 ; i J_ 2 ; . O/\/O——Zl VoltageSwitched
C3P3V &—
c? Cc? R70 Ct5 Rz? 0154.125DR
10uF 0.1uF 1.00M Ct | ™0 TBD D?
D? 38V sov Q17 Ru5 - Rs5 BSS0C-13-F
Falling edge cause CMHD3595 C3P3VQ16 R72
fast shutdown GND S®SD SYS 4 3
pulse timed by 4 3 - - E1 1 «
Rr*Cr and executed Ru RS ?
via Ru cr5 R5 R Ef ! TBD 8D ez
r 360.0K 5 B2 2 TBD GND_SYS
SwitchControl :l—«»—” ® 5 51 B2| 2 B;/_QE
6 |C 2l 1
High = ON CrCfSTBD TBD 6 cz/‘ng 1 GND_SYS
MBT3946DW1T1G
0—| li MBT3946DW1T1G Rd5
TBD R74 GND_SYS Rd p 7o GND_SYS
R73 100K
100K <
' VNV D?
Rfs  TBD CMHD3595
D18
GND_SYS
ProcessorReset K
CMHD3595
Active Low, when
Processor reset is
active control pins are
tri-stated. This line
causes a fast shutdown
of switch.
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