24V

R R2 J P1
0 TBD 1803426 1826979
EXT_INSTR_0_VOLT 1 |:|
TP1 2
RED TP2 TP3
O ORANGE BLACK L AAA
+3.3V o o R3 R4 at
24V +3.3V 10.0K 7.15K SI4550ADY-T1-GE3 Fi J3 P3
P2 J2 ut 1% 1% 0I54005DR 4 Aqyng | 1803426 1826979
1803578 1803426 LT1120MPST-3.3#PBF | 4l 6] PS 4
] — Ly i vout > h}!
8 3 3
c1 z 2 RS ~"l 7
1.0uF c2 + 130 sw2 INSTR_CNTL_0 2 8
INSTR_CNTL_0 [_>
25V 4.70F 1% 97R02ST T
of <[ & A
R6 1
o1 _ }9/0-0K % Q1/Q2 Vgs Voltage Divider
LTST-C150KGKT -
%
v v g TG+
-l- AD1583ARTZ-REEL7 BOARD_ADD_0 BOARD_ADD_1
3 Vin Vout R7 RS
- P c4 10.0K 10.0K
c3 + n 1.0uF 1% 1%
4.70F 25V
25V
24V
RO R10 Ja P4
0 TBD 1803426 1826979
EXT_INSTR_1_VOLT 1
2
——AAN
+3.3V
+3.3V R11 R12 Q2
+3.3V 10.0K 7.15K SI4550ADY-T1-GE3 F2 J6 P6
JP1 cs5 u3 1% 1% 5 0154050R 4 Aqyng | 1803426 1826979
R13 872242 10uF PIC24FJ256GA106-/PT al, 6] N\ o PS
10.0K 35V E:E!
3 9 v
BV 1% ! 2 28 | Veapivddeore vdd_1 |-sa—t ce
P5 Js5 57| Vol 2 0.10uF 3
51110-0650 87831-0620 Vi s el 7
PROG_MCLR 7 | siorm S INSTR_GNTL 1 > NSTR.CNTL 1 2 = g
VREF_POS Avdd E:L
f‘;g = PGED1/ANO/Vref+/RPO/CN2/PMAG/RBO R4 1
% 3| PGEC1/AN1/Vref-/RP1/CN3/RB1 60 CNIN_1 100.0K
UART_0_MODE [ _>—rsTED AN2/C2INB/RP13/CN4/RB2 CNS58/PMDO/REO g7 BIGTACTIN D CN_IN_1 o %
I PROG DATA AN3/C2INA/CNS/RB3 CN59/PMD1/RE1 [~g3 DIGITAL TN DIGITAL_IN_0
<~ PROG CLOCK PGED3/AN4/C1INB/RP28/CN6/RB4 CNBO/PMD2/RE2 [~g5 NGE DIGITAL_IN_{
ANALOG N0 7| PGEC3/ANS/C1INA/RP18/CN7/RB5 CN61/PMD3/RE3 [~g4 20 SENGE T H20_SENSE_0
ANALOG_IN_0 ANACOG TN 5| PGEC2/ANG/RP6/CN24/RB6 CN62/PMD4/RE4 = = H20_SENSE_1
D2 ANALOG_IN_1 ANALOG N2 PGED2/AN7/RP7/CN25/RB7 CN64/PMDS5/RES [—5——
CTST-G150KRKT W ANALOG_IN_2 ANALOG TR ANB/RP8/CN26/RBS SCL3/CN64/PMD6/RES [—5——
7 ANALOG_IN_3 P 55| AN9/RP9/CN27/PMA7/RB9 SDA3/CN65/PMD7/RE7 [——— R16
s AMB_TEMP SFCURH 54| TMS/AN10/CVref/CN28/PMA13/RB10 58 332 57 p7
GF_CURR T TDO/AN11/CN29/PMA12/RBA 1 CNB8/RFO
. STR_CNTL O CN_IN 0 % - 57
INSTR_CNTL_0 STR CNTC T §§ TCK/AN12/CTED2/CN30/PMA11/RB12 CNB9/RF1 33 TCOR CNTC <__JCNIN.O 1% 1 (0543-0001 30.57-9402
<~ INSTR_CNTL_1 GITAL-OUT 0 59| TDVPMA10/AN13/CTED1/CN31/RB13 RP30/CN70/RF2 53 ARTO L TXDTRSA85TTC DT
Ty DIGITAL_OUT_0 GITACOUT T 50| AN14/CTPLS/RP14/CN32/PMA1/RB14 RP16/CN7/RF3 |37 5455 DF — — UARTO_TTL_TXD/ RS485_TTL DI
Hz DIGITAL_OUT_1 — AN15/REFO/RP29/CN12/PMAO/RB15 SDA2/RP10/CN17/PMAY/RF4 35 ARTO-TTCRXD Eﬁ#r%’?—ErL 0
SCL2/RP17/CN18/PMAB/RE 5285 TTC RO _TTL_|
- . 39 oscicLiicnzsrei2 ASCK1/RPI4S/INTO/CN72/RFG |2 — RS$485_TTL_RO
LIGHT_CNTL 1 TCRT ORI 28| SOSCICBIND/CN1/RC13
LIGHT_CNTL 2 5500 70| SOSCO/C3ING/RPI37/CNO/RC14 37 SPIL1.CS
OSCO/CLKO/CN22/RC15 SCL1/CN83/RG2 35 ProCS SPI_1_CS
T SDA1/CN84/RG3 BT SPI2_CS
?57 - ?: P LIGHT_CNTL 0 '[,'f:T*CTN{";?(D 33 RP11/CN49/RDO PMAS/RP21/C1IND/CNE/RGE [ PISCIR— SPI_DAC_CS
P P UART2_TTL_TXD UARTZ-TTCRXD 56| RP24/CN5O0/RD1 C1INC/RP26/CN9/PMA4/RG7 PT IS0 SPI_SCLK
UART2_TTL_RXD AT CNTE S RP23/CN51/RD2 C2IND/RP19/CN10/PMA3/RGS PT_VOST SPI_MISO 3
" CNTC 51 +3.3V J8 P8
LIGHT_CNTL_3 CIGHT CNTC 7 RP22/CN52/PMBE/RD3 C2INC/RP27/CN11/PMA2/RGY SPI_MOSI = ' -57-
—CNTL 52 U4 c9 70543-0002 50-57-9403
LIGHT_ONTL_4 TIGHT CNTL 5 53 | RP25/ON13/PMWR/RD4 MAX3233EEWP+G36 0.100F 1
LIGHT_CNTL_5 BORRD-ADD-0 24| RP20/CN14/PMRD/RD5 9 13 - 9 T 5
BOARD_ADD_0 BOARD ADD T 25| C3INB/CN15/RD6 Vss_1 |35 Y—z C1+ Vee | 3
BOARD_ADD_1 OARTT TTCTXD 75| C3INAICN16/RD7 Vss_2 [ »—5 C1- 4
UART1_TTL_TXD UARTT-TTC-RXD 75| RTCC/RP2/CNS53/RD8 Vss 3 »—7g{ Ca+ Va1 [ F
UART{_TTL_RXD SNTH RP4/CN54/RD9 *—— Cc2- Va2 X
GF_CONT_HIGH TGl eie LA L 2‘; RP3/CN55/PMCS2/RD10 Avss (-2 -
GF_CONT_LOW —— RP12/CN56/PMCS1/RD11
UART1_TTL_TXD 4 7 UART1_TXD
UART1_TTL_TXD 5 TIN TIOUT (g UARTZTXD
UARTZ TTL_TXD —— T2IN T20UT = RS232
UARTY_TTL_RXD TS & riout R1IN go DA D
UART2_TTL_RXD —— R20UT R2IN =
FORCEGFF |3 . Po
INVALID [—g— ’ 57
1810 Fonceon |2 | [L2B43-0002 50.57.8403
UART_0_MODE <___}—— F ? 5
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SPI_SCLK
SPI_MOSI
SPI_MISO
SPI_DAC_CS

LIGHT CNTL 0 [ >———"
LIGHT_CNTL_1 [ >——"
LIGHT CNTL 2 [ >———>
LIGHT CNTL 3 [ >——"+
LIGHT CNTL 4 [ >———"
LIGHT CNTL 5 [ _>———"

24V_EXT 24V_EXT
OSTYK33102030
20 Am +3.3V_EXT +5V_EXT 24V_EXT
p Us u7
MIC5201-3.3YM-TR RT9069-50GSP
out IN vee en 2
2 c19 7
c16 . c17 NC.2 NC.7 c18 1.00F g K
1.00F 10uF 3 6 1.00F 50V 3 6
o5V oV GND  NC 6 S0V VOUT ~ NC_6
4 5 4 5
+3.3V +3.3V_EXT C21 45V EXT GND_EXT NC4 EN GND_EXT NC_4 NC5
c20 c23 10uF GND_EXT N
0.10uF us 0.10uF i GND_EXT GND_EXT GND_EXT
ADUMA4151BRIZ +3.3V_EXT c22 _l+ coa
1 20 1.0uF 10uF
VvDD1 vbD2 c25 AD5676ARUZ-REEL7 25V 10V
Pl s0LK H GND_EXT 0.100F
B 3 18 | 31 oo .
SPI_MOSI 4 17 4 ) Vouto {~=——————————{__>DAC_OUT.0 GND_EXT
GND_EXT VLogie 1 -
SPIL_MISO 5 16 - 18 Voutt {-———— >DAC_OUT_1 TPa
VRef 20 GREY
SPI DAC CS 6 15 5 Vout [<—————————__>DAC_OUT 2
o 5 SYNC 19 Q
7 14 - SCLK Vout3 ——————————{___>DAC OUT_3
e SDI
s 1 18 fspo Vouts (HE———————{>pac_ouT 4
0 1 21 can Vouts (——————{>DAc_0UT 5 GND_EXT
— 15| RSTSEL 10
77| LDAC Voute [———————————___>DAC_ OUT 6
5 1" RESET 9
To| GND1A GND2A (g 13 Vout7 ~————————1{___>DAC OUT_7
GND1B GND28B GND
GND_EXT GND_EXT
+3.3V_EXT
C26 433V u10
0.100F ADUM7640CRQZ ca7
I vopia voD2A 23 01007
VDDIB ;  VDD2B
i
3L via von [H& GNDTEXT
4 i 17 - LIGHT CNTL 1_ISO
ViB voB
5 16 LIGHT CNTL 2 ISO
viC voc
6 15 LIGHT CNTL 3 ISO
VID VoD
8 13 LIGHT_CNTL 4 ISO
VIE VOE
9 i 12 LIGHT_CNTL 5_ISO
VIF: VOF
2 H 11
75| GND1A GND2A [g
GND1B GND2B
GND_EXT
LIGHT_CNTL 0_ISO DAG_OUT 0 DAC_OUT_1 DAC_OUT_2 DAC_OUT 3 DAC_OUT_4 DAC_OUT_5
R22 R23 R24 R25 R26 R27
249 249 249 249 249 249
1% 1% 1% 1% 1% 1%
24V EXT 24V EXT 24V EXT 24V EXT 24V EXT 24V_EXT
utt ut2 o u13 o ut4 uts u16 o
AUIR33208 AUIR332 AUIR33208 AUIR33208 AUIR33208 AUIR33208
PS5 o o o o S S
WHITE S TP6 S TP7 S TP8 S TP9 S TP10 S
o WHITE WHITE WHITE WHITE WHITE
©) Q ©) ©) Q
=g =9 =9 =9 =9 =9
53 co 5% 58 58 co =% 58
R28 co R29 == 00 R30 ©° R31 ©° R32 == ©0° R33 ©o
10.0K Z 10.0K 10.0K _ 10.0K _ 10.0K _ 10.0K _
10 | <ol 10 | ol 1 | ol 1 <ol 1 | <ol 1 NEE
D11 R34 D12 R35 D13 R36 D14 R37 D15 R38 D16 39
DZ2W03000L 1.02K DZ2W03000L 1.02K DZ2W03000L 1.02K DZ2W03000L 1.02K DZ2W03000L 1.02K DZ2W03000L 1.02K
1% 1% 1% 1% 1% 1%
GND_EXT GND_EXT GND_EXT GND_EXT GND_EXT GND_EXT
Q3 N
R40  BSS138W-7-F
1.00K (] ™) ™) ™) ™)
Q4 Qs Q6 a7 Q8
R43  BSS138W-7-F R44  BSS138W-7-F R45  BSS138W-7-F R46  BSS138W-7-F R47  BSS138W-7-F
1.00K 1.00K 1.00K 1.00K 1.00K
. * . E) ¥ . * *
0154005.DR
F4 F5 F6 F7 F8
0154005.DR 0154005.DR 0154005.DR 0154005.DR 0154005.DR
D17
W LTST-C150AKT
H D18 D19 D20 D21 D22
leddeo W LTST-C150AKT B g W LTST-C150AKT N W LTST-C150AKT N W LTST-C150AKT [N W LTST-C150AKT N
VA A A A VA
X7 ¥ 7 ¥ 7 s X7 ¥ X7 ¥ X7
GND_EXT GND_EXT Ji5 GND_EXT J16 GND_EXT JT7 GND_EXT J78 GND_EXT J79
GND_EXT Ji4 1803439 1803439 1803439 1803439 1803439
1803430 N/ N4 "4 N4
GND_EXT GND_EXT GND_EXT GND_EXT GND_EXT
P18 P19
|:| |:| 1826982 1826982
P15 P16 P17
Ty 1856082 1826082 186082 MONTEREY BAY AQUARIUM RESEARCH INSTITUTE
1826982
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24V_EXT RS8 U17A
332 74LVC2G08DP.125 oF CONT Low
. TLP3542(F) K1 , 1% , 1 - CONT | < JGF_CONT LOW
. 2 U18A J20
- A sy aso SN74LVC2G14DCKR Place ST1 near TSW-103-14-T-8
237K L 10.0K 3 1 edge of board.
1% A4 2 1% -
4 X 3 v ext 7
v uisB
SN74LVC2G14DCKR
N
R61 U17B 4 3 GND_SW
332 74LVC2G08DP.125
TLP3542(F) K2 1% 5 GND_SW
6 M 1 3
x 6 GF_CONT_HIGH < ]GF_CONT HigH
R63  GND EXT ry R62
23.7K Ld 10.0K
1% A4 2 1%
4 H 3
Ground Fault Detection Voltage Selection
24V: Populate R60 & R63 with 23.7K 1% 1206 Resistors
48V: Populate R60 & R63 with 47.5K 1% 1206 Resistors
c28 u19
0.10uF 45V ADR391BUJZ-REEL7
+5\_ISO  C29 16V
O ouF I I 2V vou [
1 SHDN  vsen |2
5
€30 GND_ISO Gnd
+5V_ISO  0.10uF 45V C31 c32
16V u20 0.10uF TP 45V 0.10uF c33 R64
1S0124U 16V BLUE 16V 45V 0.10uF 10.0K c34
1 [ vstr . 115 | o 16V 1% 45V 0.10uF
. - L o 16V
RN1 o GND_ISO H R66
10k u21 1 10.0K o
A A8 3 AD8641AKSZ-REEL7 i 1% u22 o R69
R65 7 T 1 27 | Vin i Vout| 13 3 AD8641AKSZ-REEL7 u23 R68 8.06K o
200 6 4 H 1 3 AD8641AKSZ-REEL7 5K 1% 24
1% 5 T 1 5V 4. 1 3 AD8641AKSZ-REEL7
LYV o -5V_ISO i 4.
5V_ISO i .| 16 R67 o R70 4
2| vst 10.0K -5V o 50K
GND_ISO C35 1% -5V o
C36 28 | Gndi Gnd2 | 14 0.10uF R71 R72 -5V
0.10uF 16V 10.0K R73
C37 16V 1% C38 <Tolerance> 10.0K
Traces to and from RN1 should O ouF O ouF 1%
be equivalent in length.
GND_ISO R74
GND_ISO 10.0K C40
c41 c39 1% 0.10uF
45V 0.10uF R75 0.10uF R76 16V
16V 10.0K 16V 2.00K
TP12 1% 1%
BROWN
C42 45V u2s R77 O
0.10uF ADR130BUJZ-REEL7 40.2K o
16V 1% u26
3., 4 3 ADB641AKSZ-REEL7 TP13
Vin Vout ] 1 GREEN R78
*—{net seT 2 o b ©) U27A e
2| N6 |8 o AD8603AUJZ
Q9 R8O Q1o i;
LND150N8-G 324 LND150N8-G GF_CURR
4 A4 R81
10.0K
1%
Ground Fault Detection Outputs
0V :Low Side Ground Fault (1ma)
1.5V : No Ground Fault
3.0 :High Side Ground Fault (1ma)
TP14
GREEN
©)
24v ] +5V_ISO
DCP022405DU
+Vs 13
c43 28 +Vout
SYNC
0.47uF 12 -5V_ISO
100V Ve ReE8R Com T
-Vs’
3 -Vs2 %%%%% -Vout 14
AN "
ﬁl‘.‘-’ .’:l‘m" & GND_ISO C44 - c45 R82 R83
1.0uF 1.0uF 78D TBD
16V 16V
R84
TBD
GND_ISO GNDISO  GND_ISO GND_ISO
ca7 ca8
C46 433V 0.10uF
45V 0.10uF 16V
u29 16V
DCP022405DU
+Vs 13 u18C
5
ca9 28 | e +Vout U278 SN74LVC2G14DCKR MONTEREY BAY AQUARIUM RESEARCH INSTITUTE
0.47uF 12 -5V AD8603AUJZ u17¢
100V et eerey com —| -l— 74LVC2GO8DP, 125 7700 SANDHOLDT ROAD
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[ 4 [ 3 [ 2 [
Uso +5\_ISO
AD22103KTZ
o . To H20
226 499 Sensor #1
+3.3V |l R88 1% J21 P21
+3.3V usi 433V 499 70543-0001 50-57-9402
MCT62 1%
To H20 ,opeTe
R89 Sensor #2 »
1.00K p22 2 R9O w
1% AMB TEMP 50-57-9402 7054 -1 499 1420 SENSE 0 s 2 N
- 1% )_S -
~>AMB_TEMP H20_SENSE_0 < v s
C53 GND_ISO
“ |
0.1uF 3 N
;]; R91 5 H20_SENSE _1
10.0K N ; > H20_SENSE 1
1% GND_ISO
Ro2
10.0K
1%
C|
e
ANALOG_IN_0
ANALOG_IN_1
R110
0.0 R112
0.0
B
ANALOG_IN_2
ANALOG_IN_3
R116
0.0 R118
0.0
A
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