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>> RD12_LRF_EN {3C6} RESET BUTTON R
(386} RG147EMFLT7(§ > RD3_STEPPER_ENABLE  {4B6} SW1 ;9/0
{386} RG12_EMFLT o
{386} RG13_EMFLT_{ >>RD2_GASBYPASS_EN {46} 12]__05_ D_[ZS >> MCLR  {4C1,5D3}
(206} PWM2L§§ < RD1-5VPG  {3A2) 2 4
(2D6) PWM2H
FSM2JSMA
(2D6}  PWM3BLLK- JP1 N
1 REMOVE JUMPER
Ut :gz FOR PROGRAMMING
o
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IO eI LR 8oL C 8508832 885
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83§  ZE2f2zRtr Tzzz>28989 cs
=s= S£003800 00500g” 0.10uF
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(386} RG15_EMFLT ENK 3 ~
3.3V e} 7
T 5| RG15 74
PGEC2/SOSCO/T1CK/CNO/RC14 [~ SOSCO  {1C1}
{206}  PWM3H §§ PWM3H/RES PGED2/SOSCI/CN1/RG13 |75 SOSCl {1C1}
{2D6) PWM4L PWMA4L/RE6 OC1/RDO [ > RDO-CANLB ~ {3D3} N
%—¢— PWM4H/RE7 IC4/RD11 [5g—X
{1D4) AN16_VSENSE AN16/T2CK/T7CK/RC1 IC3/RD10
{1c4) AN17,|Bgs > 5| AN17/T3CK/TECK/RC2 IC2/RD9
{1B4}  AN18_ILOAD > AN18/T4CK/TICK/RC3 IC1/RD8
{1A4) AN19_IBOOST S | AN19/T5CK/TBCK/RCA INT4/RA15 0sCc2  {1B1) SECONDARY OSC
»%— 7| SCK2/CN8/RG6 INT3/RA14 0SC1  {2B1}
%—5| SDI2/CN9/RG7 VSS
%— 5| SDO2/CN10/RG8 0SC2/CLKO/RG15
{1D1,5D3}  MCLR ) MCLR OSC1/CLKIN/RC12 K80SCO  {2C1}
»—5—| SS2/CN11/RG9 D Y1
VSS TDO/RAS T,
% 33V VDD TDIRA4 { |:| t ? K80sCI {261}
TJ 15 TMS/RAO SDA2/RA3
%—g-| AN20/FLTA/INT1/RE8 SCL2/RA2 32.768kHz
%55 AN21/FLTB/INT2/RE9 SCL1/RG2 4 cs
{4Cé} RB5_ENC_ B 51| ANS/QEB/CN7/RBS SDA1/RG3 |55 22pF 22pF
{4D6}  RB4_ENC_A 52| AN4/QEA/CNB/RB4 SCK1/INTO/RF6 (54 KRF6_RS232_NINVALID 50V 50V
{4D6} RB3_ENC_Z 53| AN3/INDX/CN5/RB3 SDI/RF7 [z~
X—54| AN2/SS1/CN4/RB2 SDO1/RF8 55X 7 4
(385} AN1_POSITION 55| PGEC3/AN1/CN3/RB1 U1RX/RF2 |57 KUIRXD  {3B3)
{3B5}  ANO_LOADCELL PGED3/ANO/CN2/RBOg 2 Tw© U1TX/RF3 SHUITXD {383}
= =Y-)
< N 43
W~ = [QaYw
55 85
8e ow O Z3EE
2Caz or rroes?  poE2
<<gc ® o mm —CCommO SEZZ
ChidoperLE FPPLLco 2=9¢
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ml\mmo—Nlmvmml\wmo—mmlgmml\mmo
LYYt ol S el Y Yt SR N B S R B 3 (g 53 S red R5
22
(5D3} RB6_PGEC1 L SSueTxp (53 5%
{5D3) RB7_PGED1 U2RXD  {5C3
e ve PRIMARY OSC
UTRTS  {3B3} B
3.3V {uicTs (33} ] D:
;l 33y 8MHz
R6
osciy——o 1.00m ¢———<K0sc2 {21}
AN10_DIFFPB RF12 (503} > 1% <
AN11_TORQ_DIFFPA RF13  {5C3}
3.3V - cs - c7
22pF 22pF
< 50V 50V
PLACE 0.1uF NEAR
NUMBERED TERMINALS
SAME SIDE AS IC
3.3V
T 2 16 30 37 46 86 29 A
= ] = c9 £ c1o—L ci1 he ci2 c1s—L ci4 = ci5
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
20V 20V 20V 20V 20V 20V 20V 20V
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3.3V STEPDOWN
JR1
| DN TP
U2 A7
cM T 9 LT8610ABEMSE#PBF 360.0K
fb = 0.97 o,
. 2 5015 SYNG g |1 v v 5%
Burst 2 TR/SS PG 15 r8 o6 Ro
3 14 620.0K 10.0pF 243.0K
RT BIAS Cr7, (100 5% 100V 1% R10
GND_SIGNAL 4 13 : 205.0K
15V EN/UV  INTVCC I1sov Primary Step Down Voltage = 3.45 1%
T 51 it BT |12 ||C18 GND_SIGNAL
L8N “ sovl [0.1uF G dianaL TP2 TP3
clo = R11 c20 2 Sweio 220uH - 9 us GND_SIGNAL Q 3y
0.10uF] 232.0K OuF 7 9 5015, 8 1 5015
o, NG S swi \AANAS L VIN2  VOUT1
100 1 sov o 2 — L 71unT  vourz |2 T
GND_SIGNAL 6.3V, c21 22 6
- = L + c23 R12  10uF 0.10uF 9 | GND 3 D1
GND_SIGNAL GKID_SIGNAL 2200uF 200K 16V 100V GND SNS co4 LTST-C150KGKT
1% 10uF NS
R13 GND_SIGNAL GND§JENAL  GND_SIGNAL 16V N
309.0 GND_SIGNAL 5 4
<Tolerance> EN SS
Undervoltage and Power Good Signal holds final until GND_SIGNAL
Enable at 1.0V (10VIN) nearly charged ADM7171ACPZ-3.3-R7 -
= ¢ c26 R14
0.10uF 1000.0pF 64.9
R15 16V 16V 1%
619.0K
<Tolerance> GND_SIGNAL GND_SIGNAL
GND_SIGNAL
GND_SIGNAL
PhaseA
200kHz
Caution - INTVcc not really supposed to be used!
SN74AUP1G74DCUR
8
w |
v T c27 C28
ce__17 0.10uF 0.10uF
200kHz Pre 25V 25V
aseB 5 2 GND_SIGNAL
41— Q S us GNID_SIGNAL
3| = 400kHz 1
Q Clk 5 OUTH v+
e 5 GND  GRD
or DIV SET
Gnd oL L To8906CSem RMPRE uard Trace wraps around trace of pin 4
B X
GND_SIGNAL o
1 3
Hoooa
H = DIV 10 GND_SIGNAL
JR2 Low None = DIV 3
JR2 =1 L =DIV 1
5V STEPDOWN
- JR3
DNI
cCM T
2
DNI
Burst -
Primary Step Down Voltage = 5.00V
TP4
GND_SIGNAL o us
Y LT8610ABEMSE#PBF
B VEb = 0.97V
5015 SYNC Fe |8
21 TRiss PG -2 17 .
3 14 ——= c29 243.0K
RT BIAS .00 10.0pF 1%
C30( |1.0uF
15v 4Ny INTvee 2 Hsov 1oov
T 5 12 |31 5 GND_SIGNAL Final System voltage = 5.0V
6] xm; BST 50Vl [0.1uF TP6
11 ND_SIGNAL 5v
c32 R19 c33 2 SWS 10 220uH \% \% T
0.10uF 232.0K OuF 7 | o W2 79 5015, 5015 .
100V T 50V FINe S swi AANAS
GND © —
GND_SIGNAL N L2 6.3V, C34 cas
= + C36 R20  10UF 0.10uF D2
GND_SIGN, GND_SIGNAL 22000F 200K 16V 100V LTST-C150KGKT
1% N
R21 GND_SIGNAL GND§JENAL N
309.0K GND_SIGNAL
<Tolerance>
Undervoltage and Tower Good 5ignal holds final until > RDI-5VPG  {2D1)
Enable at 1.0V (10VIN) nearly charged
ca7 R22
0.10uF 150
R23 16V +1%
619.0K
<Tolerance> GND_SIGNAL
GND_SIGNAL
GND_SIGNAL
A

INPUT POWER N
" 15V
1
2
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i
= |
|
|
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svue 1 [15] F2 ene |
|
|
2 15 PG
oo pomss [T 5] |
@ e 7T [3 11 Jauso o i
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Figure 4. Recommended PCB Layout for the LT8610
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MPLAB ICD CONNECTOR

R24 3.3V
J2 100
1%
MCLR  {1D1,4C1}
RB7_PGED1  {4B1}
RB6_PGEC1  {4B1}
=
CON6
STEPPER MOTOR RS485
3.3V
G40
AuF
20V us
J4 MAX3471EUA+
; Ves RO b U2RXD  {2B1}
5 B RE RF12  {2B1}
: RF13  {2B1}
Ku2TxD {281}

7
g A DE
GND DI
CON3 97 J

C39
0.10uF
20V

MODE SELECT

H = LOW POWER (10K) 3.3V
L = HIGH SPEED (0K)
L = SLOPE CONTROL (10K-100K) o CANBUS
DEFAULT HIGH SPEED C38
AuF
u7 g 20V J3
RS vee 2 CANH 1
(D1} CITX Y Ho CANH & J I CANL 2
{4D1}) C1RX <K& R CANL
{2C1} RDO-CANLB S1iek  anp |2 /7|; CON3 Bl
SNE5HVD233
R25
120
1%
U 33V
MAX3233EEWPG36 |'__|
13 9
Ci+ Vee
o \ % Rszs2
%6 C2+ Vi_1 X 20V
*——=- Co- Vi 2 47X J5
-
4 7
{2B1} UITXD = THIN TI0UT (g
{2B1} U1RTS T2IN T20UT
6 8 [
{2B1} U1RXD §§ R1OUT R1IN
{2B1} UICTS 1 Raout ran 22—,
|10
FORCEOFF
18 INVALID § cons c
r Gnd FORCEON —<&

{2C1}) RF6_RS232_NINVALID <&

e
B
A
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ca2
0.1uF
éCA&A!UO}éﬁ\éUZP!OO:
bttt uto FILTER CUTOFF 2kHz, -72dB @ 16kHz
3=15K °|  LTC2054CS5#TRMPBF ’ e BUS VOLTAGE = 0 to 400V
GEN HOUSING CONFIG: i F 8 31 R26 R27 R28 R29 VOUT = 0 to 3V pre-filter
VOLTAGE/CURRENT SHUNT MONITOR INPUTS 1 24 '
DIFFERENTIAL 0-5V 3 5 ? ? VY t ?
4 5] 4| V- D>AN16_VSENSE  {4C1}
9% > 5.62K 160.0K 33.2K 33.2K
15V 3.3V 10k, 15k o 1% 5% c43 AD8607 1% 1% Ca4 ADB607
680pF UT1A 560pF ut1B
J6 100V 50V
D D
1% c45 c46 33V
| | T
Ag a + [ i [
ASIG_VBUS-
ASIG_TBUST 6800pF 6800pF ca7
ASIG_TBUS- 50V 50V 0.1uF
ASIG_ILOADY 16V
ASIG_ILOAD- 8
0 ASIG_TBOOSTF
7 ASIG. TBO0ST-
S e
V. AD8607
CON11
4
L] A4 L
5 3.3V
== cus
. 10,000.0pF |
25V ui2 ~ a9 FILTER CUTOFF 2kHz, -72dB @ 16kHz
18 0.1uF
1.62K B I oo sov
o Rat = 6 R32 R33 R34 R35
102K == C50 3 [+ 1 ASIG_IBUS_3V _ _ _ )
9 10,000.0pF
1% 25V ’ v o | 5 D>AN17_IBUS  {4C1}
R36 ~ 5.62K 160.0K G 33.2K 33.2K (ras
. % % 5% 51 ADB607-1 1% 1% cs2 AD8607-1 c
680pF 560pF
1.78K VOFF — < LT1990 100V 50V
1% = c53
10,000.0pF cs4 cs5
25V N | |
| ' ! ' —
6800pF 6800pF Cs6 L]
50V 50V 0.10F
16V 8
u13c
N AD8607-1
V.
4
Lo ]
5 3.3V
== c57 )
76.000.0pF FILTER CUTOFF 2kHz, -72dB @ 16kHz
Ra7 Py q
14 ~ 1
u c58
8 0.1uF
1.62K ) sov R39 R40 Rat Ra2
1% R38 = 6 ASIG_ILOAD_3V ) ) 3 A . 5
o2k == ok 3 , SYAN18_ILOAD  {4C1}
1% 000-0p 5.62K 2 33.2K 33.2K 6
a3 25V s s | 5 - 160.0K U15A - - U1sB
- . 1% 5% C60 AD8607-2 1% 1% ce1 AD8607-2
B o 680pF 560pF B
100V 50V
1.78K VOFF -« LT1990
o - c63 Cce4 sV
10,000.0pF | |
25v N4 [ ° I 0
6800pF 6800pF 65 L
50V 50V 0.1uF
16V
8
U15C
N AD8607-2
V.
L] 4 L
S ; 3.3V
—— ce6 N
10,000.0pF
Ra4 oy d
1 1
ue . cer_ FILTER CUTOFF 2kHz, -72dB @ 16kHz
1.62K | 5 : o ;E sov R46 R47 R48 R49
1% R45 = 6 ASIG_IBOOST 3V A A 3 5
102K R 00.00F 31 U SPAN19_IBOOST  {4C1)
% iy 5.62K 2 33.2K 33.2K u
RS0 25V o wi | 8 - 160.0K U17A - - 0178
% 1% 5% c69 AD8607-3 1% 1% c70 AD8607-3
OFFSET VOLTAGE FOR DIFFERENTIAL Q; Sopr Q; el
TO SINGLE ENDED CONVERSION
1.78K VOFF - LT1990
VOFF 1% = cn cr2 73
A 10,000.0pF | | A
uts 25V A4 [ : ! )
3.3V 1 Vbias Vref —§< 6800pF 6800pF
50V ]
'|' 2| anD 3.3V N ora
3 4 0.1uF
EN Vin 16V g M y Bay A i R, h T
8
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N 0.1uF }“ U17¢
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GEN HOUSING CONFIG:

OMEGA DIFF PRESSURE / TORQUE SENSOR

OUTPUT 0-10VDC SUPPLY 15VDC

DO NOT DIRECTLY ATTACH TORQUE SENSOR USE REDLION

GAS SPRING CONFIG:

HONEYWELL PRESSURE SENSORA

0-10VDC 4WIRE 15VDC SUPPLY FUSEHOLDER 2T 2PN 15V
- T

100Hz LPF

>>AN11_TORQ_DIFFPA

J7
AD8607-5
U19A
RS2
3 3

C76
0.1uF
16V

100Hz LPF

100Hz LPF

APPROXIMATE OUTPUT
0-3.1
0.8 mV / ADC COUNT @ 12-BIT

1
10k i 21
1% R53 16K
CON3 4.5k 1%
1%
GAS SPRING CONFIG: 15v
HONEYWELL PRESSURE SENSOR B
0-10VDC 4WIRE 15VDC SUPPLY FUsEHoLDER 27 2P T
J8
AD8607-5
|: R54 5 ] U198 R55
* 7
10k 6
1% i R56 p 16K
CON3 4.5k 1%
1%
15V

GAS SPRING CONFIG: F3
FUSEHOLDER] 2T_2PIN

C77

uF 100Hz LPF

_I_ 0.1
;E g

DN1
BAT54SWT1G

D>LASERRNGPWR OV {1C6}

LOAD CELL ICA5
OUTPUT 4-20mA 2-WIRE
SUPPLY 7.5-28VDC
R57
J9 <Tolerance>
R58
3%
16K 2
R59 R60 1%
CON4 0 160
<Tolerance> 0.1% 100Hz LPF C78
FROM LOAD CELL 01uF
4mA = LBS eV
20mA = 10000 LBS
MAX SHUNT RES 365 OHM @ 15VIN
3.3V
DN2
BAT54SWT1G
F4
FUSEHOLDER_2T_2PIN
GAS SPRING CONFIG: SPLASERRNGPOW_15V  {1C6}
LASER RANGE FINDER MRL-ML1
OUTPUT 0-20mA 4-WIRE R61
SUPPLY 15-24VDC 0
J10 <Tolerance>
DO NOT LOAD R62
5]
16K 6
R63 R64 1%
CON4 0 160
<Tolerance> 0.1% 100Hz LPF C79
DO NOT LOAD ;]; 010

FROM LASER RANGE FINDER
(PRECONFIGURED MAX 2.4m)
OmA = 0m
20mA=24m

3.3V
u19C 8 u20C
AD8607-5 AD8607-
C80 c81
0.1uF 0.1uF
16V 16V

>>AN10_DIFFPB  {4B1}
APPROXIMATE OUTPUT

0-3.1V
0.8 mV/ADC COUNT @ 12-BIT

AD8607-6
U20A
! >>ANO_LOADCELL ~ {4B1}
APPROXIMATE OUTPUT
0.64V =0LBS
3.20V =10,000 LBS
3.15LBS/ADC COUNT @ 12-BIT
OFFSET = 794 COUNTS
AD8607-6
U208

>>AN1_POSITION ~ {4B1}

APPROXIMATE OUTPUT

0V =0m

3.20 V =2400 mm

0.6 mm/ADC COUNT @ 12-BIT

{481}

Monterey Bay Aquarium Research Institute
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5V DIODES SCHOTTKY SOT 323
F DN3
BATS4SWT1G sy
m FUSEHOLDER 2T 2PIN
5V
GND R65
ENC
ENC_A A SPRB3 ENC 7 {4C1}
ENC_B Re7
HALL W 10 2.2K 23K MAX 120kHz
HALL_V 1% 1% 1%
8 HALL U
CON8 BATS4SWT1G sy
MOTOR DIGITAL INPUTS
R68 R69
S>RB4_ ENC_A  {4C1}
10 2ok S B MAX 120kHz
1% 1% 1%
DN5
BATS4SWTIG sy
R71 R72
DPRB5_ENC B {4C1}
10 2k S0 MAX 120kHz
1% 1% 1%
DN6
BATS4SWT1G sy
R77
’ SYRD4_HALL W {2D1}
10 _L ca2 MAX 1kHz
1% 0.47uF
20V
DN7
BATS4SWTIG sy
R78
¢ >PRD5_HALL_V  {2D1}
10 _L MAX 1kHz
ca4
1% 0.47uF
20V
DN8
BATS4SWT1G sy
Re1
¢ S>RD6_HALL U {2D1}
MAX 1kHz

STEPPER ENABLE DO

10
1%

C85
0.47uF

L
;; 20v

J14
CON2
< RD3_STEPPER ENABLE  {2D1}
GAS BYPASS VALVE DO
J15
CON2
< RD2_GASBYPASS EN  {2D1}

POTENTIALLY ADD FILTERING HERE OR ON BOOST BOARD

PWM1H

PWM1L
PWM2H

PWM2L
PWM3H

PWM3L
PWMA4L

MOTOR DIGITAL OUTPUTS

J12

COAD_DUMP_PWM

GND

CON8

LASER RANGEFINDER POWER SWITCHING

3.3V
R74 R75  Current Limiting Resistor:
3.6K 0.05 Rs=50mV/Iset
<Tolerance> 1% Iset= 1A
u21
LT1910ES8#PBF
{2D1}  RD13_NFAULT_LRFPOW << FAULT vi 8
|
. o kT
{2D1} RD12_LRF_EN > IN 6 at
R76 SENSE t SI2308DS-T1-E3
2K 2 z 5 1
ol TIMER G GATE —
- o F6
Approximate self reset FUSEHOLDER_2T_2PIN
7001 ithout resistor. p—
ms without resistor. €83 ggLASERRNGPOWJSV {4B5}
<Rated Voltage> [ //LASERRNGPWR.OV  {5AS}
sav 15V EM CABLE FAULT DETECTOR
R79 R80 Current Limiting Resistor:
10K 50 Rs = 50mV/Iset
<Tolerance> 1% Iset="1mA
u22 TEST MAX 700uA F7
LT1910ES8#PBF FUSEHOLDER_2T_2PIN
FAULT V+
EMFAULT_C 7 ©
{401} RG14_EMFLT C <& EMFAULT_ENABLE 4 NC
{4C1} RG15_EMFLT_EN AOCT A IN 6 — Q2
{4D1) RG12_EMFLT_A EMFAULT B SENSE 1.
{4D1} RG13_EMFLT_B = 2}32 2 > 5 1 "_} SI2308DS-T1-E3 R83
<Tolerancp> TIMER G GATE — 7k J13
— <Tolerance> CON2
o~ EMCABLE_TERMA 1
Approximate self reset EMCABLE_TERMB 2|
700ms without resistor. C86 ——
3.3uF
<Rated Voltage> L
Q3
\ S12308DS-T1-E3
1 =
P —
R4 o
3.3V ™
15V <Tolerance>
R85
10K
<Tolerance>
R86
[t} uz23 7k
» <Tolerance>
I_ >
3.3V L houta ANAf-S
Re7 S— R8s
10K e 500
<Tolerance> 7 <Tolerance>
TRUTH TABLE 6
ouTB 4
-INB
A B g
[0} R89
OVERCURRENT = SHORTED 0 1 ~ LT6700-1 1.2K
<Tolerance>
RWIRE < 30KOHM 10
**OR TOTALLY OPEN
30KOHM < RWIRE < 51KOHM 101
RWIRE > S50KOHM** 0 1
M v Bay Aq N B, b T
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