TP1

Q 10v
L 5015\f
5N our -2 >>10v 583
FINAL SYSTEM VOLTAGE = 10V MAX 200mA
c2
SET 10uF
16V TYPE X5R
| I
LT3082ISTHPBF
NOTE 2: UXX LT3082 MUST HAVE >/= 100 SQ. MM OF COPPER
AREA AROUND CHIP BONDED TO OUTPUT TAB.
NOTE 3: SET PIN MUST HAVE GUARD RING AS SHOWN IN DATA
SHEET PAGE 9 EXAMPLE.
FIRST STAGE P2 SECOND STAGES P3
12VvDCBUS | u FIRST STAGE OUTPUT O us O 5V
LTMBOB3EY#PBF VOLTAGE = 5.24V 5015 5015
c4 G4 8 1
B | VINC4 VOUTG4 (53 1 > VIN2  VOUT1 (5 Y5V 582,583,504
VINB4 VOUTG3 &5 LTYPE X5R L VINT  VOUT2 FINAL SYSTEM VOLTAGE = 5V MAX 1A
L L vouTG2 R3 c6 c7 6
R2 c4 c5 VOUTG1 "7 20.0K 470F GND 3
1.69K 0.10uF 1uF B3 VOUTF4 "F 1% 10V GND SNS [ —
1% 50V 50V RUN VOUTF3 " 10uF
TYPE X5R VOUTF2 (¢ 6V
B VOUTF1 5 4
CONVERTER SET FOR SYNC L EN ss
SPREAD SPECTRUM c10
WITH PULSE SKIPPING A3 B1 co ADM7171ACPZ-5.0-R7 1000.0pF
MODE (SYNC = 3.57V) TRISS deNmeaNoteames PO 0.10uF 16V
5585808884848 50V
Cc1 ZzZZzZzZzZzZzZzZ zzZzzZ A2
R4 c11 RT 0600006000006 FB
715 0.1uF
" o ;r% 3 i i @
332K fsw12MHz 43.2K P4 3.3V
1% 1% ua \O{
. 1 5 VIN2  VOUT ; 013 ¢ D33V 5B2,5B3,5C4
! L L VINT  VOUT2 FINAL SYSTEM VOLTAGE = 3.3V MAX 350mA
H GND 3
GND SNS
[oR —
10uF NOTE 4: UXX ADM7171 MUST HAVE >/= 100 SQ. MM OF
N ss 4 16V COPPER AREA AROUND CHIP FOR HEAT DISSIPATION. SEE
REFERENCE LAYOUT ON PAGE 22 OF DATA SHEET.
POWER GOOD SIGNAL ENABLES c15
SECONDARY OUTPUT ADM7171ACPZ-3.3-R7 1000.0pF
16V
T
5
HEATSINK MACHINED FROM WHITE
STOCK VICOR PN 30270
MAIN POWER IN o1 30270 IO
PWR IN 18-36 VDC ~6A 3233512 c7 S>12v 5B3,5D4
W/Lasers 18-30 VDC ~6A TP6 10000pF
D1 ORANGE
1 u BNX026-01L o 250VAC
5 | P 3 Y s 2 Y = w6 o = NEED LOAD CAPACITOR FAN_PWR J2
. ESL > 5nH AND ESR > 1MILLIOHM
J1 1 l 1 == = 2 LN 7 1 o o T+l L 12 VDC BUS 1
1 2 MBR1045ULpS-TP *No o o+out RT 768K 1% VIN+o o & 2 FAN POWER
3 4 D2 6 c18 c19 C20 2 R ° 2 VICOR uRAM
x T [ 4700F 0.1uF 0uF S 3 PC vicor MicrO 6 3 6 RHR c22 8-13.8V 1.7W
3 e = t T 50V T 50V sy X% PR sc RSC CTRAN VREF 1000uF 70543-0001
MDF6-4DP-3.5DSA(05) SMDJ43 4 N 5 & 3 our 8 C21 47 V4 - 57%8 vout. |8 105031”: 53?2}( -
T ' I T rrre T TR x
= = C24 2| v24c12c100BL c25 2| urAm2C21
EMI 4700pF 10000pF
250VAC 250VAC
AUX POWER IN 4 D3
3 .
MDF6-4DP-3.5DSA(05) :]’FT-
MBR1045ULPS-TP 777
| ASER_POWER CAMERA POWER SWITCH
RO 0005 #1%
4 /\H 3
NOTE 1: PS EARTH GROUNDST! 141 m
LASERPOWER PLANE CONNECTED TO I MAX SET 10A Q1 )
=4 7-30V ~100mA CHASSIS THRU MOUNTING u7 o6 IRFS3607PBF : 2 CAMERA POWER
“EMI FASTNERS LT1910ES8#PBF ——010uF D4 06 12V4 A
3 [ o 8 50V MMSD4148T1G D5 MMSD4148T1G 11-17 VDC
*%—=—{ FAULT v+ > ¢ < MDF6-4DP-3.5DSA(05) ( )
7 15V ZENER
NC 9
3C4  JOVERTEMP N 6 RI0 51K 1% MMSZ5245B-TP ¢
SENSE R12 100.0K 1%
AW 2y TMER & GATE [
1% z C28 4ouF 50V 100.0K 1% L
c27
T o __‘ ’__I T 29
50V 0.10uF 50V
40 MSEC. ?EMl
RESTART
TIME
LASER POWER SWITCH
3.3V R14 0005  +1%
- 4 /\H 3 LASER_POWER
I MAX SET 10A l i l
R16 IRFS3607PBF
26.1K €30
need min. 2-5 mA Vf for 1mA collector current 1% s LT1910ES8#PBF . 0100 D orasTiG [ MONTEREY BAY AQUARIUM RESEARCH INSTITUTE
Vi-12v x| FOLT vl > < P . 7700 SANDHOLDT ROAD M B A R I
4 NC [ R17 511K 1% MOSS LANDING, CA 95039
3D2  /LASER_PWR)) IN 6 MMSZ5245B-TP
SENSE 5 :
TCLT1006 ris ) o s R19 100.0K 1% PHONE (831) 775-1700 Www.mbari.org /ﬁ
100K TIMER & GATE P o L COPYRIGHT © 2020 MBARI Z
o .0K 1%
c31 - MAY NOT BE COPIED WITHOUT PERMISSION
T 0.33uF — TCS3 Title
50V 0.10uF 50V
1 . CAMERA CONTROLLER POWER SUPPLY
40 MSEC. ?EMI sov
_IF_{I%/ISETART Size  |Engineer: Mark Chaffey Number Rev
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C34 0.10uF 16V

}—

DDILASER_PWR

S>CAMERA_PWR

5A1

5C4

2X_EXTENDER ~ 5D3
X SECONDARY OSC
€35 10uF 16V CPWD_H20 ALRM 584 caﬂ 22pF50V
KIAFT_H20_ALRM  5A4 Vi I
3.3V D 32.768kHz C37 22pF50V
JP1 68602-206HLF T 1
11
10 12 02 \/
30 34 04 3.3V
T — 20 55 6 PRIMARY OSC LAYOUT NOTE 1: USE OSC GUARD TRACES SEE
Slon o0 1 005t o2 o = o0 a0 s oo st e e = || eo < ko|  DSPIC33FU256MC710A-HIPF AUX JUMPE 38 DSPIC DATA SHEET DS70594D, PAGE 21
2RBERES B SB|8|68/S B NN |
ORI Ee80s28%588325888 ‘
PEREOOb e O3 REER00RRE 33v 330F
JTICCETFISARRRE ~ovnIsolliznq
238 cTo9pirEr TSI o IR000 Y2 R21100V
=== SSZZaaNnw Z2Z2zZzSOB00
=== £2000000 OO00Z~ 8MHz 1.00M
oga zagy Egggg R22 :
zz [Sgeetele] DNI 0.0
3.3V g Jumper 19 c39
Q
<]
%—5{ RG15 z { }
VDD PGEC2/SOSCO/T1CKICNO/RC14 [ ~
%—5~| PWM3H/RES PGED2/SOSCI/CN1/RC13 (75 33pF
X—¢~| PWM4L/RE6 OC1/RDO (77X 100V
X—3-| PWM4H/RE7 IC4/RD11 (79X
%——5-| AN16/T2CK/T7CK/RC1 IC3/RD10 12C1_EEPROM WP 2C2
X ANATIT3CKITGCKIRC2 IC2/RD9 o8 12C BUS ACCELERATOR
X——g-| AN18/T4CKITICK/RC3 IC1/RD8 |g7 c40 33V
X—4g-| AN19/TSCK/TBCK/IRCA INT4/RA15 |~gg—X
202,5A3,5C3  SPI-2_SCLK 4K SCK2/CN8/RG6 INT3/RA14 [—g—X 33v
3av 5A3  SPI2_MISOY SDI2/ICN9/RGT VSS |~g4 0.01uF 25V T
T N 5C3  SPI2_MOSKS- SDO2/CN10/RG8 OSC2/CLKO/RCA5 [~g3 - ©
1B2  /MCLR MCLR OSC1/CLKIN/RC12
5C3  SPI2_SS{K SS2/CN11/RGY voD -5 2
RESET BUTTON 5 Tei
R23 I 6| VsS TDO/RAS 69 5 | GND2 R24 [ R25 ) R26
COMPONENTS IN THIS NETWORK 470K 7 | vbD TDIRA4 59X GND5 o VCC 14.0K > 14.0K > 14.0K
TO BE PLACED WITHIN 0.25" OF 5% X g | TMSIRAQ SDA2IRA3 55— EE 1% S 1% 1%
MCLR PIN R27 X9 | AN20/FLTA/INT1/RE8 SCL2/RA2 |57 X @@ Ut
100K X—50-| AN21/FLTB/INT2/RE9 SCL1/RG2 3¢ <
5 %—51-| AN5/QEB/CN7/RBS SDA1/RG3 <o
LSy % %—55-| AN4IQEAICNG/RB4 SCKI/INTOIRF6 25 SHSPI1-2 SCLK  4C2,5A3,5C3 LTCA311CSCEH#TRMPBF
= X—55| AN3/INDX/CN5/RB3 SDI1/RF7 {SPI_MISO  5A3
2 " 5A3  SPI1_SS{K 54| AN2/SST/CN4/RB2 SDO1/RF8 35 S>SPIZMOSI  5C3 1261 scL
%—55| PGEC3/AN1/CN3/RB1 UTRX/RF2 T5CT50K
FSMRISMA JP2 *—=2-| PGED3/ANO/CN2/RBOg 2 3w UTTXIRF3 [~ =
1 REMOVE JUMPER g x 22
2 % FOR PROGRAMMING E 5 S fise TEMP+HUMIDITY 302 12C1_EEPROM WP
Zzpt
1S=0.100" 8L o ] g ooke
= 2233 25 Erooas  [B2z: u12 33V
= @ o -
SIS BBEE  Ioweezo (955 HIHG130-021-001 TEMP+PRESSURE 64K EEPROM
R B8555noykoS 232,228 33V u13 U4
C41 won:n:>>zzzzwoowwzzzzwnggw'§ a T
0.10uF AA>>IIIIII>SSHFPEOII<<>>2EDD
5 a 4 1 8 1 ca2
25¢ T X—51ALH S SDA |3 VDD SCL 37 SCL  vce GAOUF
SRIERBH BB BB T III LB * AL_L ScL 2 7 5 | SDA 25V
J( >L >U< 33V 43 —— CAP  SDA WP VSS
0220F 7 1 3 6
T 6V x—" NC é’\lCORE cas a6 GND NC [ 24FCB4FT-l/OT
——1.0uF 1.0uF 4 5 Bus Address = 1010000x
MPLAB ICD CONNECTOR c45 100V 100V /SHDN  /RST [¢ —KMeLR - 4c2 x=0Wiite
X= ea
Ro8 ca7 0-10uF MPL115A2
J5 100 I 12C ADDRESS: 0xCO
1% I
; 0A0UF D U~ 12C ADDRESS: 0x27 N
3 25V
7
5
6 33V
X U5
MAX3233EEWP+G36 I
MB0-8510642 oy _5VREF2 1810 veo |2 s
PRECISION VOLTAGE o a Vet [ ;; 0104 RS232 CH1
R29 REFERENCE X2 co- V+V2 X %
10.0K - x
9 u16 [3avoumur ] RS232_1_TXD
1% s 33V OUTPUT i Tiout g RS2 1
X Vbias  vrer T2IN T20UT
2 GND 81 Riout R1IN g’;o
3 4 R20UT rain 22— 33V
12v EN  Vin | 10 T
FORCEOFF 5
201583508 12V S REF1933AIDDCT L 0 18 INVALID (5 ME0-8510642
10 MS START DELAY ] 0.10uF ? Gnd  FORCEON _<&
10V 33uF 25V
w1588 v H—o T 28V
33V
5VREF2 u17
015835ce SV Y 1p MAXIZEEWP4GI6
H1 4| C1+ Vee c51
% c1- 11 0.10uF
3.3V 5D4  CAMERATEMP S| x% Cos V1 5 P RS232 CH2
2C1,5B35C4 3.3V >>—T X c2 v+ 2 7% J7
V- X
4 7 RS232_2_TXD
37| T1IN T10UT [4g RS232
T2IN T20UT
&1 Riout R1IN %’
R20UT rai 22— 33v
e ke — T
. FORCEGFF 5>
LAYOUT NOTE 2: PLACE 0.1uF NEAR NUMBERED TERMINALS SAME SIDE AS IC
INVALID [-g—X y
33V 18 5 MB0-8510642
F Gnd FORCEON _<&
2 16 30 37 46 62 86 29
L cs2 i c53 L cs4 55 L c56 cs7 L c58 J‘ c59
0.10uF 0.10uF 010uF|  010uF| 0.10uF|  0.10uF|  0.10uF 0.10uF
25V 25V 25V 25V 25V 25V 25V 25V
° - s pe - pe - MONTEREY BAY AQUARIUM RESEARCH INSTITUTE

7700 SANDHOLDT ROAD
MOSS LANDING, CA 95039
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H-BRIDGE DRIVE

12v
J8
3.3V W
18 2X EXTENDER DRIVE
w4
; oM com E +/- 210 mA MAXIMUM
HIGH = DIR A, 310 vos 0 CoN4
LOW =DIR. B SNS  GND
&Y PWM  EN
3D2  2X_EXTENDER ) DIR /FAULT X
MAX14870
SPI DACs GAIN AND OFFSET
5VREF1 5VREF1 10V
U1 R30 60 4 1ur s0v
DAC8550IDGKT +1% 100 ~5mA PER CH TO CANON LENS SERVO
8 R31
- GND  Vdd 10.2k
2C2  SPI1_MOSI &1 Din  Vref R32 ©l U20A »
PR o S 5| S5 Wi 3 Raa
- SYNC Vout A ’ 1 A ZOOM SPEED CONTROL, TELE MAX SPEED - 3V, WIDE MAX SPEED +3V*
1 ) 0 FOCUS POSITION CONTROL, FAR END - 2.75V, NEAR END +2.75V*
ce1 c62 . ADA4084 ZOOM FOLLOW, TELE +7V, WIDE +2V
0.1uF 3000pF < FOCUS FOLLOW, FAR END +7V, NEAR END +2V
50V 50V 5 REF V25.0 V
6 SIGNAL COMMON
C63  500pF 50V
|| *CENTERED AROUND REF. V2 (5V)
Al DAC AND DRIVE VOLTAGE REFERENCE DF1EC-6P-2.5DSA(36)
R34 1.07K 1%
10v
co4
50V 0.1uF HIROSE DF1EC-6P-2.5DSA(36)
R35 R36
1.78K 10K
1% 1%
5VREF1 o U21A R37
V+ 3
4 "
2 1K 1%
5VREF1 AN c65
5VREF1 R38 o 3000pF
u22 R39 1 50V
DAC8550IDGKT +1% 100
8 R40 C66
GND  Vdd
4c2  SPI2_MOSI ) é Din Vref Rt 24.9¢ 208 gg\;.F ADA4084
5 | SCLK Vib 7] R42 X5R
SYNC Vout oK + 7
x| 6 ) sver
o7 —— cos 10 U218
0.1uF 3000pF ADA4084 1.5
50V 50V coo 7 .
| | 500pF
| ['50v
R43 ADA4084
AWV
12v 17.4K
Ra4 R45
2C1,5D4 12V >—-'
> 31.6K 13‘( ATTENUATION AND OFFSET
10V
2D1 10v >>—T
10V
5VREF2
c70
2D1,5B25C4 5V ) 50V 0.1uF
33V ! U23A R4 v
2C1,582,5C4 3.3v >>—T -
SPIADC
1.02K 1%
~12mA PER CH
cr1 R48
= —3000pF 2.55K 1%
C72 R47 10 1% 50V
400pF R49 5VREF2
5v 2P5V 50V 10K R51 ADA4084
1%
R50
c73 c74
0.1uF 0.1uF 5VREF: y Wy 1.02K 1% 2.55K 1%
50V 50V 22
c75
X5R 10uF 2P5V
b 50V RS4 VIRTUAL GND SPLITS RAILS
co<s @ R53 u26 5VREF2
ADS8350IRTER 58¢z= R T TLE2426CD
Z<%22 OPA2ISOEA/2KS c76 1.00K 1%
. 12 1 01uF in| 3
4C2  SPI2_MISOY, 1| spo-8 REFIN-A [— 50V R
2C2  SPI1_MISO 0| SDO-A REFGND-A (—% 1 |out ’ Noise R | 8
2C2,4C2,5C3  SPI1-2_SCLK éé SCLK REFGND-B + -
4c2 SPI1_SS 21Cs & REFIN-B (4 I ommon | 2 L c78
58 3 E.J g u2sB o 0(1:7; 4.7uF
Z R55 6 Aul 6.3V
0%53% /7 1 L7 - R56 ~lohols s0v
33V L5
'|' N c81 1
10uF cr9 1.00K 1%
s w57 S0V OPA2350EA/2KS ToF 50V
c80 szrz
0.1uF T A
50V
2 MONTEREY BAY AQUARIUM RESEARCH INSTITUTE
N c82 R58 7700 SANDHOLDT ROAD M B A R |
— [C2viNeuT ]
pyad " U238 Ry [ ZTVINPUL MOSS LANDING, CA 95039
8 .
’ ! 6 102K 1% PHONE (831) 775-1700 www.mbarl.org %
R60 10 +1% 83 r6t COPYRIGHT © 2020 MBARI é
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5VREF2 50V T
R62 Re3 LENS INTERFACE
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TEMPERATURE SENSOR

TP7
YELLOW

5VREF2

VOUT = (10 mV/°C) + 500 mV

382  CAMERA_TEMP <K

2C1,5B3 12v >>—T
10V

2D1,5B3 10V >>—T

2D1,5B2,5B3 5V )

3.3V
3.3V >>—T

2C1,5B2,5B3

3D2  CAMERA PWR )

302 /FWD_H20_ALRMLK

302 JAFT_H20_ALRM <&

LOW PASS FILTER 0.1MS O R64 1.00K 1% v27
4
Res T voo
2| vour
499K 1% 3, yss
D10
—— Cc84 A B2x384-C3v3,115 —— C85 TC1047AVNBTR
1.0uF 308F
50V 100V
R66
2.87K
1% _SVREF2 OVER-TEMPERATURE SHUTDOWN
5VREF2 )
12v LT1716CS5#TRMPBF l c86
0.10uF
R67 © 50V
8.45K 4 LU28
1% -
oup— >> IOVERTEMP  3B1
3
5VREF2 |3
o R70 HIGH TEMP CAMERA CUT-OFF CIRCUIT
CAMERA CUTOFF AT 41.5C
[ —— R68 R69
10,000.0pF 1.43K 150K —— C88 CAMERA RESTORE AT 35C
16V 1% 1% 0.10uF 150.0K 12v
50V 1%
R71
COIL CURRENT 4.2mA 13
D11 0
»
P
1N4148WX-TP
u29
12 1
. —T— 4+
*x—8 ot
¢ comt -2
© 10 /.f
* NC1 CAMERA POWER SWITCH
HIGH = CAMERA ON R72 = RUCO02NOST116 5 53
2 ‘ﬁ«} X—— NO2
Lo 4 1
1.00K e Com2 2|
1% 3 a
D12 - ne2
BZX384-C3V3,115 TXS2SA-12V 70543-0001
SONY HDC-P50 CAMERA POWER DOWN WHEN SHORTED
33V
R73 WATER ALARMS
45.3K
R74 130K 1% 1%
12v J14
R75 120K 5%
; SENSE VOLTAGE OF > 0.5 VDC = WATER ALARM ;
RESISTANCE LESS THAN ~1 MEGOHM
; H20 FWD ALARM ( ) RI6 120K 5% 2
8 4
LT018CSEHPRE o 3.3V R80 12.0K 5% DF1EC-4P-2.5DSA(05)
R77 R78 —— C89 44.2K -”— HIROSE DF1EC-4P-2.5 DSA
10k 5.90K 90 10,000.0pF %, 1%
1% T 10,000,007 50V of W e
Ts1
% SRV05-4ATCT
3.3V i
R81
45.3K
R82 130K 1% 1% _ ~ -
U308
s InB+ H20 AFT ALARM RE3 120K 5%
utB
InB-
LT1018CS8H#PBF RE6
R84 R85 44.2K
10k 5.90K C91 —— C92 1%
1% 10,000.0pF 10,000.0pF
T 50V 50V °
usoc
$ LT1018CS8#PBF
—— ce3
0.10uF
50V
~
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