P8
10v YELLOW  ~
out |2 S>10v 583
OUT TAB 4 FINAL SYSTEM VOLTAGE = 10V MAX 200mA
SET a5 ——
10uF TYPE X5R
| I | 16v NOTE 2: U1 LT3082 MUST HAVE >/= 100 SQ. MM OF COPPER
AREA AROUND CHIP BONDED TO OUTPUT TAB.
LT3082IST#PBF NOTE 3: SET PIN MUST HAVE GUARD RING AS SHOWN IN DATA
ANALOG SHEET PAGE 9 EXAMPLE.
ANALOG
FIRST STAGE P2 SECOND STAGES P7
12 VDC BUS u12 FIRST STAGE OUTPUT ®) Ui 5V
——— LTM8063EY#PBF VOLTAGE = 5.24V 5015 WHITE \%
l—gf'r VINC4 VOUTG4 g‘; 1 5 VIN2  VOUT1 ; D5V 5B2,583,5C4
VINB4 VOUTG3 "5 _LTYPE X5R _L VINT  VOUT2 FINAL SYSTEM VOLTAGE = 5V MAX 1A
_T_ _T_ VOUTG2 757 [ R13 c27 c78 6
R69 co4 c79 VOUTG1 20.0K . 5| GND 3
1.69K 0.10uF 1uF B3 VOUTF4 I"F 1% 10V GND SNS c25
1% 50V 50V RUN VOUTFS "¢ 10uF
TYPE X5R VOUTF2 [F ANALOG 16V P4
B VOUTF1 5 4 BLACK
CONVERTER SET FOR SYNC _L EN ss
SPREAD SPECTRUM
WITH PULSE SKIPPING A3 B1 c17 ADM7171ACPZ-5.0-R7
MODE (SYNC = 3.57V) J;— TRISS denmeamseqmge PO l 0.10uF
<<O00000WWww 50V
[sjayalayayayayalayaya)a)
C1 ZZZZZZZZZZZZ A2
R70 c21 RT [CRCRURORORCRCRURORONORU] FB ANALOG
715 0.1uF
1% 50V 3 &y i R14 33V ™3
33.2K fsw12MHz 43.2K Ue ‘[ RED \%
1% 1%
8 1
VIN2  VOUT1 >33V 5B2,5B3,5C4
_L _L L—71unT  vourz [-2
6 GND FINAL SYSTEM VOLTAGE = 3.3V MAX 350mA
POWER IN B D1 MBR1045ULPS-TP N eND sns |2
c13 ——
1W00F ] ™1
1 LASER POWER N s 14 16V ORANGE \O{
B D oAl ENABLES ADM7171ACPZ-3.3-R7 %gonpl: D12V 5B3,5D4
= ?EMI 3-794682-4 NOTE 3: U4 ADM7171 MUST HAVE >/= 100 SQ. MM OF 16v
RECOMMENDED AIR FLOW 200 LFM (1 M/S) FOR 75 DEG. C MAX T. COPPER AREA AROUND CHIP FOR HEAT DISSIPATION. SEE J2
LASERPOWER OUT REFERENCE LAYOUT ON PAGE 22 OF DATA SHEET. —
7-30V ~100mA 2X DSP&L MEDIA
CONVERTER POWER
HEATSINK MACHINED FROM
PWR IN 18-36 VDC ~3.5A MAX M STOCK VICOR PN 30270 9.5-17VDC 3.1W EACH
Wi/Lasers 18-30 VDC ~3.5A MAX 30190 MBO-
~ MB0-8530442
Surface Mount 10A Fast TP6 /J7 /47 10
b MBRIISULPSTP ORANGE  4700pF 7000 12 VDC BUS e FAN POWER
F1 0154010.DR p p
POWERIN A 1 " BNX026HO1L o 250VAC 250VAC 2 8-13.8V 1.7W
o o o o of w NEED LOAD CAPACITOR R54 10 1% 3
, B , \J , ; \J IR , ESL >5nH AND ESR > 1MILLIOHM g Z%a@bgg&vg\%
E_A ~ 2l © © W ¥ -7 .
t— \T N +IN +0uT VIN + VOUT + " "
o _L cs7 c33 c32 2 ° ® Re4 7.68K1% 2 ICOR cRAM be < 6 CAMERA "SOFT" POWER
T 4700F 0.1uF == 0.1uF S 379 PC vicor MICRO ¢ 6 RHR | C72 — CONTACT CLOSURE
SMDJ43A 3 psc == T 50V T 50V T sy *— PR + 1000uF N4148WX-TP M80-8530642
c 4 5 R68 us
-INO 8 _our 73.2K 25V 12 e ——
LASERPOWER OUT . l @ - 1%
= — - 8
7-30V ~100mA = =EMI 470061;: V24C12C100BS 4C77050pF URAM2CG1 ot COIL CURRENT 4.2mA
250VAC 250VAC comt |2
PWR IN 18-36 VDC ~3.5A MAX 10 f‘ SONY HDC-P50
W/Lasers 18-30 VDC ~3.5A MAX ——{ NC1 CAMERA POWER
/J7 INBOARD MOUNT U5 USING THERMAL PAD PN 20265, ONBOARD MOUNT U6 USING InMate SOCKETS DOWN WHEN
InMate SOCKETS PN 18370 AND PN 18154 STANDOFF KIT. /77 PN 18372 AND PN 18158 STANDOFF KIT. 51 o2 SHORTED
!
4
RUC002N05T116 ___—e COM2
NOTE 1: PS EARTH GROUND  ST! R51 3o &
PLANE CONNECTED TO HIGH = CAMERA ON )
CHASSIS THRU MOUNTING 3D2 CAMERA PWR ) : TXS2-12V
FASTNERS 100K
D6 1% -
BZX384-C3V3,115
CAMERA POWER SWITCH
LASER POWER SWITCH REO 0005 1% J1
RE e Ohms 1% 4 A i 3 CAMERA POWER &
4 ﬂi 3 LASER_ POWER | MAX SET 10A a3 THERMAL SHUTDOWN
IRFS3607PBF 11-17VDC 3.6 A 43W
o I MAX SET 2A lLJ'|2'15910E58#PBF 6100 D9
. U26 T oo ~| D12 MB0-8530442
need min. 2-5 mA Vf for 1mA 10.0€ L OESEHPEE C66 3 [eame P R 50V MMSD4148T1G D11 MMSD4148T1G
collector current 1% ——0.10uF D10 -
3 [——— 8 50V MMSD4148T1G D7 MMSD4148T1G 7
-~ x FAULT v+ NC —X RS7 511K 1%
Vf~1.2v 7 3C4,3D2 JOVERTEMP ), 6 X N MMSZ5245B-TP
NC f—X o SENSE
3D2  /LASER_PWR)) 49N R R62 511K 1% MMSZ52458-TP r50 ) o s R65 R67 15V ZENER AV
TCLT1006 a] SENSE R52 R49 15V ZENER 10.0K TIMER O  GATE P
R55 2] ver 3 oate LB 1% - 10uF 50V 100.0K 1% 100.0K 1%
10.0K c52
1% - €7 qouF s0V 100.0K 1% 100.0K 1% T 0.33uF — '”' _I Tcm
car o - 50V 0.10uF 50V
L. 35Ul
T 50V T0,10uF 50V 40 MSEC. %
RESTART
| TIME
40 MSEC. =emi
e MONTEREY BAY AQUARIUM RESEARCH INSTITUTE

NOTE 4: CONSTRUCT PCB FROM 0.062" FR4 USING 2 OZ. COPPER FOR THE POWER AND GND HIGH CURRENT
TRACES. 12 V POWER AND GND PATH TO BE 200 MIL TRACES MINIMUM BETEEN J1/J3 AND J5 . (FINAL LAYOUT

REVISION HISTORY:

REV. A 11NOV20 - INITIAL RELEASE. MRC

REV. A 07JAN21 - POST LAYOUT/BACK ANNOTATION VERSION.

USED 10Z COPPER IN SUPER WIDE TRACES AND FILLS).

MAXIMUM PCB THICKNESS 0.071 INCHES.

SEPERATE ANALOG POWER AND GND WITH ONE COMMON CONNECTION.
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3

———————— << /OVERTEMP 3B1,3C4
C54 0.10uF 16V DDILASER PWR ~ 5A1
I >>CAMERA_PWR 5C4
C53 10uF 16V DP2X EXTENDER  5D3 SECONDARY OSC ., 22pF50V
|—- ————<< /[FWD_H20_ALRM 5B4 I I
— (/AFT_H20_ALRM  5A4 Y2
3.3v . AUX JUMPER 32.768kHz C4  22pFSOV
JP2 I I
3 3 | 3.3V
o o .
—0 ! PRIMARY OSC LAYOUT NOTE 1: USE OSC GUARD TRACES SEE
8 ng sle 3T3§T8 45 ELTQTS slslzgllsiglelelle| DsPIcIsFs2seMcTI0A-HPF 68602-206HLF I c DSPIC DATA SHEET DS70594D, PAGE 21
- | |__
IONeSILERE80L 28558832888 I
442 A A A A A A A A4 3.3V 330F
JTJICCCFISIRRRR >onIolliganq
238 ISQ9RRRE ~223%5m3388 Y1 R2 100V
=3 SZ2ZZqaaon Zz2zzz590000
== £29000000 00007 8MHz 1.00M
gFa gy 25888 R1
EE goooQ DNI 0.0
3.3V g Jumper 19 c2
1 5 7 |
*—5 RG15 7 i l—— 1
5 VDD PGEC2/SOSCO/T1CKICNO/RC14 [ V4
*—4-| PWM3H/RES PGED2/SOSCI/CN1/RC13 {7 33pF
*—5-| PWM4L/RE® OC1/RDO 77— 100V
X—5- PWM4H/RE? IC4/RD11 [—7g—X <
»——{ AN16/T2CK/T7CK/RC1 IC3/RD10 12C1_EEPROM_ WP 2C2
%—E- AN17IT3CKIT6CKIRC2 iC2IRDY [ 12C BUS ACCELERATOR
X—g| AN18/T4CKITICK/RC3 IC1/RD8
%—o| AN19/T5CKITBCKIRCA INT4/RATS [—o6—X 80 .01uF S0V 33v
2C2,5A35C3  SPI1-2_SCLK <K SCK2/CN8/RG6 INT3/RA14 [—gz—X —[> 33V
23v 5A3  SPI2Z_MISO) SDI2/CN9/RGT S [Fpq T
= 5C3  SPI2_MOSKS- SDO2/CN10/RG8 0SC2/CLKO/RCA5 g3 ©
1C2  /MCLR 3 503 SPZSSC MCLR OSC1/CLKIN/RC12 [~g5 -
& SS2/CN11/RGY VDD fgr——

RESET BUTTON Ras vss TDOIRAS [-a5—X ooz 4 Rs3 S R3S RS6
COMPONENTS IN THIS NETWORK 470K VoD TDIRA4 759 X GNDS oy o VCC 14.0K > 14.0K > 14.0€
TO BE PLACED WITHIN 0.25" OF 5% TMS/RAO SDA2/RA3 755 23 1% 1% 1%
MCLR PIN RAT AN20/FLTA/INT1/RE8 SCL2/RA2 T( oo u2

100K AN21/FLTB/INT2/RE9 SCL1/RG2 25 <
5 ANS5/QEB/CN7/RB5 SDA1/RG3 <o
LS % AN4/QEA/CN6/RB4 SCKI/INTOIRF6 25 SHSPI1-2 SCLK  4C2,5A3,5C3 LTCA311CSCEH#TRMPBF
= AN3/INDX/CN5/RB3 SDH/RF7 |23 KSPIt_MISO  5A3
2 " 5A3  SPI1_SS (K AN2/SST/CN4/RB2 SDO1/RF8 (35 S)SPIZMOSI  5C3 1261 scL
PGEC3/AN1/CN3/RB1 U1RXIRF2 |23 20T SOA
FSM2ISMA JP1 PGED3/ANO/CN2/RBOS 2 ze U1TX/RF3 =
1 REMOVE JUMPER g x 22
:gz FOR PROGRAMMING E 5 I fise TEMP+HUMIDITY 3D2  12C1_EEPROM WP
ZzZpL
15=0.100" 8L o ] g ooLk
N/ 2233 55 EkSanb  [B2zz s 33V
S5z 38P2  Ige2E28 |ozdd HIHG130-021-001 _ TEMP+PRESSURE 64K EEPROM
R A L EEPY S LR o b us v
Cc48 Oon:n:>>zzzzwoowwzzzzma&8w§ a
0.10uF LA>>CCICICCIC>>HFPDODCICICIIC>>E=DD 5 a 1 8 1 c59
25V *—51ALH S SsDA[3 VDD sCL 31 scL  vce 0.10uF
N N e S R S s L 2 7 5 SDA 2 25y
33V P CAP  SDA WP VsS
0.220F
T e x—T1Ne AVCORE 1——|_ cs s 3L enp Ne 24FCB4FT-I/OT $
= Z—1.0uF 1.0uF 4 5 Bus Address = 1010000x
/SHDN  /RST =——</MCLR  4C2 us fAddr
MPLAB IN-CIRCUIT DEBUGGER (ICD) CONNECTOR 33V c9 100v 100v < xe1 Re':g
0.10uF l =
Ra6 c15 10uF MPL115A2
100 12C ADDRESS: 0xCO
53 %
010uF ¢ 12C ADDRESS: 0x27 N
25V
33V
B u29
MAX3233EEWP+G36
TC2030-MCP-NL 13 9
5V 5V X s e Vee c71
PRECISION VOLTAGE o i Vet Q; 0.10uF RS232 CH1
R22 REFERENCE 2 co- V42 [ 25v
T ut4 [3avoumur ] - RS232_1_TXD Z
9 . 1
1% s 33V OUTPUT v 100t [
X vbias  vret T2IN T20UT
2 6 8 ]
ANALOG{ |— GND 7] R1OUT R1IN [
3 4 R20UT R 22— 3.3V
EN Vi : *—
ol FORCEOFE 10—
201583504 12V Sp— 1 REF1933AIDDCT 18 INVALID [-2—X MB80-8530642
10 MS START DELAY c8o = c% Gnd  FORCEON
10v 3.3uF 0.10uF
015838 v S—r] 6.3v 2V
33V
5V ANALOG ANALOG u3o0
5 MAX3233EEWP+G36 I
2D1,5B3,5C4 VoD 13 9
H1 7| C1+ Vee c30
*—z c1-
3.3V 5D4  CAMERA TEMP Y| % Cos Vi 1 %x g 3-513“': RS232 CH2
2C1,5B3,5C4 3.3V >>—T %——{ c2- V2 57X
V- 5
4 7 RS232_2_TXD
3 TIN TI0UT (g
T2IN T20UT
8 riout RIN [5 !
LAYOUT NOTE 2: PLACE 0.1uF NEAR NUMBERED TERMINALS SAME SIDE AS IC 1] RooUT Ron 2T 3av
FORCEOFF TN
sav 18 INVALID [-e—X MB0-8530642
. r Gnd FORCEON ﬂ

J_ C63 _L C68 C49 C6: C60
0.10uF 0.10uF A 1 0.10uF
25v 25V 25V

REVISION HISTORY:
11NOV20 - INITIAL RELEASE. MRC

MONTEREY BAY AQUARIUM RESEARCH INSTITUTE
7700 SANDHOLDT ROAD M B A R I

MOSS LANDING, CA 95039
748

PHONE (831) 775-1700 Www.mbari.org

COPYRIGHT © 2020 MBARI
MAY NOT BE COPIED WITHOUT PERMISSION

b 4K ROV CAMERA CONTROLLER
Size |Engineer: Mark Chaffey Number Rev
EMAIL: chma@mbari.org 831) 775-1708 1 00221 507'03'A'SCH A
Date: Filename |Sheet 2 4
I Thursday, January 07, 2021 NA of




3.3V 12V

H-BRIDGE DRIVE

—a 2X EXTENDER DRIVE
01 +/-210 mA MAXIMUM
car > PIN 2 + = EXTEND ACTUATOR = NORMAL LENS
oF ; ﬁ?M c% E 5 PIN 3 + = RETRACT ACTUATOR = 2X LENS ZOOM
HIGH = NORMAL ZOOM 31Vop  vop 2 SLWSS-1CTLF
LOW =2X ZOOM SNS  GND
&Y PWM  EN
D2 2X EXTENDER DIR JFAULT (3 AMPHENOL RIBBON CONNECTOR
MAX14870ETC+T
SPI DACs GAIN AND OFFSET $
5VREF1 10v
5VREF1 €92 0.1uF s0v
u21 R33
BDACBSSOIDGKT +1% 100 ngK ~ 5mA PER CH TO CANON LENS SERVO
S ANALOG: 7 GND  Vdd 1% u23A ANALOG
202 SPI1_MOSI Di Vref R36 ! ® |
2C2,4C2,5A3  SPI12_SCLK 61 ofik Vi - ADA40B4-2ARZ-RT . J6
4c2 sPi2_ss 51 SING veur |24 3N R4z 10 1%
- 1 ZOOM SPEED CONTROL, TELE MAX SPEED - 3V, WIDE MAX SPEED +3V*
1 340K 2, FOCUS POSITION CONTROL, FAR END - 2.75V, NEAR END +2.75V*
c40 - c3g < ZOOM FOLLOW, TELE +7V, WIDE +2V
0.10F 1% 4700.0pF 4 FOCUS FOLLOW, FAR END +7V, NEAR END +2V
50V 25V NALOG 5 REFV25.0 V
6 SIGNAL COMMON
ANALOG CA1 470.0pF 25V
ANALOG 1L MBO-B530642 *CENTERED AROUND REF. V2 (5V)
1 DAC AND DRIVE VOLTAGE REFERENCE
R41 1.07K 1%
10v
s0v 0.1uF C%°
R35 ANALOG
10K
U22A
SVREF1 ANALOG ADA4084-2ARZ-R7 M
3 .
ANALOG
2 R81  1.00K 1%
5VREF1 c95
5VREF1 R37 4700.0pF
U2 R34 1 1% 25V
DACB550IDGKT +1% 100 R79 ANALOG
8 ] 24.9K
ANALOG GND  Vdd o
4C2  SPI2.MOSI ) é Din  Vref R78 10.2K 1% % u23s e 267\7':
5| SCLK  Vfb 771 5 R44 10 1% X5R
SYNC Vout + 7 ANALOG
— AN
6 5VREF1
-y = cot > ANALOG v228
sov O.tur ADA4084-2ARZ-R7 , 15
C42 470.0pF 25V s
ANALOG
ANALOG 17 ADA4084-2ARZ-R7
12v RAO  17.4K 1%
3 R38 R43
201804 12V 31.6K 10.0K 1%
1%
1ov ATTENUATION AND OFFSET
2D1 10V >>—T
ANALOG v
7 s0v 0.1uF C%°
2D1,5B2,5C4 5V >>—T .1ul
U17A
33V ANALOG @ ADA4084-2ARZ-R7 R vt ]
2C1,582,5C4 3.3v >>——] 3
SPIADC w2 1.02K 1%
~12mA PER CH
R26
NOTE 5: PLACE R51 GND TIE CLOSE TO U25. BRIDGE AFTER LAYOUT. _LC:M 255K 1%
R74 0 Jumper 470.0pF'0 R77 5VREF2
5V 25V 1% 10.0K
R31 1%
LOGIC GND ANALOG GND C36 i
0.1uF y 102K 1% 255K 1%
50V 22 5% ANALOG
c31 X8R
ANALOG o 10uF uteA 2PV
hfe L3v ) :lz R72 VIRTUAL GND SPLITS RAILS
u19 c0<< @ 100mOhms | ] u15 5v
ADS8350IRTER 5942 1% T TLE2426CD
Z2Z2Z c82 1.00K 1%
. 12 4 OPA2350EA/2KS ToE nl 3
4C2  SPI2_MISOp, SDO-H REFIN-A 50V R
2C2  SPI1_MISO U_1spo-A REFGND-A [—2 1 | out Noise R | 8
2C2,4C2,5C3 SPI1-2_SCLK éé 10_Iscik REFGND-B [—2 ut g oise
4c2 SPH_SS S REFIN-B [ ANALOG ommon | 2 _!_ c8g
uies 5 0528 4275‘1/': REVISION HISTORY:
, : R7H kol .y 11NOV20 - INITIAL RELEASE. MRC
33V 5
5V T c83 1.00K 1% cs1 ANALOG  ANALOG ANALOG
50v 0.1uF ©89 OPA2350EA/2K5 ToF 50V L i
c8s 50V
0.1uF
50V
ANALOG ANALOG ANALOG MONTEREY BAY AQUARIUM RESEARCH INSTITUTE
y 7700 SANDHOLDT ROAD M B A R I
u18C [27viNeuT ]
OPAZ350EA/2KS u178 R83 MOSS LANDING, CA 95039
78 .
. 7 \ e PHONE (831) 775-1700 www.mbari.org %
~ 10 < R82 COPYRIGHT © 2020 MBARI é
1% ADA4084-2ARZ-R7 255K 1% MAY NOT BE COPIED WITHOUT PERMISSION
5v
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3D2

3D2

382  CAMERA TEMP <K

2C1,5B3

2D1,5B3

2D1,5B2,5B3

2C1,5B2,5B3

TEMPERATURE SENSOR

JFWD_H20_ALRM<S-

JAFT_H20_ALRM <<

usc

PS5 5v VOUT = (10 mV/°C) + 500 mV
WHITE
o T u13
1 Tempr
17 \f Voo Tombre
2 +500mV
. ’ vout
100 1% 3, s
D4 1 TC1047AVNBTR
cr7 BZX384-C3V3,115 €20
0.1uF 0.10uF
50V 50V
ANALOG R16
3.00K
1% v OVER-TEMPERATURE SHUTDOWN
_5VREF2
HIGH TEMP CAMERA CUT-OFF CIRCUIT
CAMERA CUTOFF AT 46 C (0.960V @ TP8)
fav LT1716CSSHTRMPEF oT8 CAMERA RESTORE AT 42 C (0.920V @TP8))
12v 3 R21 © 50V
4.64K 4 u10
10v 1% ANALOG
ov >>——] o >> IOVERTEMP  3B1,3D2
3
5v Fe
v o >— T ~
R19
3.3V c26 R20 R15
> 10,000.0pF 887 191K ——= C22
33V 3 16V 1% 1% | 0.10uF 150.0K
50V 1%
ANALOG
33V
R6
45.3K
R ek 1% WATER ALARMS
SENSE VOLTAGE OF > 0.5 VDC = WATER ALARM 12v m
UsA (RESISTANCE LESS THAN ~1 MEGOHM) R85 121K 1%
7 InA+ [ H20 FWD ALARM
utA 8
InA- RS8 121K 1%
re  LT1018CS8#PBF R59 3av MB80-8530442
10.0K RS c65 44.2K R86 121K 1%
1% 5.90K c10 .01uF 1%
1% O1uF 50V
50V ° o -
Ts1
$ SRVO5-4ATCT
33V
R12
45.3K
R10  130.0K 1% 1%
- ~ ©
usB
5 InB+ H20 AFT ALARM RE4 121K 1%
ing- [ ’
R11 LT1018CS8#PBF R63
10.0K R9 44.2K
1% 5.90K c14 ce7 1%
1% O1uF O1uF
50V T 50V

LT1018CS8#PBF
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