3.3V R1
TBD DNI
R2
0.0 ci c2
10uF 0.10uF
16V 16V
D
3.3V
RD6_HALL_U  {4B6}
{203} C1RX RD5_HALL_V  {4C6}
{203} C1TX K- RD4_HALL_W  {4C6} R3 COMPONENTS IN THIS NETWORK
(206} PWMILs g;/mK IA% BE PLAGED WITHIN 0.25° OF
(206} PWM1  RD13_NFAULT_LRFPOW  {3C6} °
S>> RD12 LRF EN  {3C6} RESET BUTTON R
(3B6) RG14_EMFLT >>RD3_STEPPER ENABLE  {4B6} SWi1 };2°K
(386} RG12_EMFLT_ 4 3 VOLA 1401 5D
{386} RG13_EMFLT | D> RD2_GASBYPASS_EN  {4A6) .E.[z > {4C1,5D3)
{206} PWle_Iéé KRD1-5VPG  (3A2) 4 1
(206} P2 FSM2JSMA
206} PWMLLK- JP1 ]
1 REMOVE JUMPER
o ut :%2 FOR PROGRAMMING
e e e N DSPIC33FJ256MC710A-H/PF = 1520.100"
O NONT I ON©O T TONANRD T ONDN
EEeoobitorerccSSRRRRD0RER
I JICCCFInaxxXX ~onInllison
295 SE22aRbE £555288889 = cs3
SSs 555588585 5556537 010uF
TEE FES ZRend 25V
zZz [ajoioxe] 8
E+ 0009
{386} RGWSiEMFLTiEr(<—| § % v
T 5| RG15 ;
DD PGEC2/SOSCO/T1CK/CNO/RC14 [ SOSCO  {1C1}
{206} PWMB3H éé PWM3H/RES PGED2/SOSCICN1/RC13 [ SOsCl  {iCt}
{2D6) PWMA4L PWMA4L/RE6 OC1/RDO [ D> RDO-CANLB {203} .
%—¢ PWM4H/RE7 IC4/RD11 75—
{1D4}  AN16_VSENSE > AN16/T2CK/T7CK/RC1 IC3/RD10 55—
{184 AvioloD & T AOTAGKTOGIIRGS iCa/mbg |88
{1Ad4}  AN19_IBOOST 0] AN19/T5CK/TBCK/RG4 INT4/RA15 goscz {1B1) SECONDARY OSC
SPI2_SCLK S SCK2/CN8/RG6 INT3/RA14 OsC1  {2B1}
{27} SPI2_MISO SDI2/ICN9/RG7 S
SPI2_MOSI & SDO2/CN10/RG8 OSC2/CLKO/RC15 g‘; 33V
{1D1,5D3}  MCLR > MCLR OSC1/CLKIN/RC12 55 T Ks0sco  {2c1}
SPI2_SS & SS2/CN11/RGY D (g1 Y1
VSS TDO/RAS g5 fmb
% 33V VDD TDIRA4 [—5g—X .D. Ks0sCl  {2C1}
TJ *—75 TMS/RAO SDA/RA3 [-35—X
%79 AN20/ELTA/INT1/RES SCL2/RA2 [—37—X 32.768KkHz
1ace) RES ENG. B %50 AN21/FLTB/INT2/RE9 SCL1/RG2 85— — cs
_ENC | ANS5/QEB/CN7/RB5S SDA1/RG3 [—gg—X< 220F 250F
{4D6}  RB4_ENC_A % 2; AN4/QEA/CN6/RB4 SCK1/INTO/RF6 S—((HFG,HS%LNINVALID {23} 50'\’, 50‘\’,
{4D6} RB3_ENC_Z 53| AN3/INDX/CN5/RB3 SDH/RF7 53—
%—54| AN2/SS1/CN4/RB2 SDO1/RF8 g5 I
{285} AN1_POSITION 55| PGEC3/AN1/CN3/RB1 - U1RX/RF2 Mm RXD - (203)
{2B5}  ANO_LOADCELL PGED3/ANO/CN2/RBO T UITX/RF3 DUITXD {203}
o t oo
< S co
o S Sar 0 " ATTEMPT GUARD TRACES
oz o oo 5 s5zc a3y SEE DSPIC REFERENCE MANUAL
2222 e- R 1 I
<<gc Lomnm ZCCoomO SEZZ
CBudopbelE Fm@LLLo 52539
DoLLofdsscrnaxioalsLenad2aR
CO0xrr>>zZzZzzzvooaazzzznoZa o
LA>>IIIIIISSFODITIIS5295D RS
3&333;§EFgsgszeiﬁhbmwhwm° DN ¢ o
Sisisasisitsd Jumper
(5D3) RB6_PGECT SHU2TXD  {5C3)
5D3) RB7_PGED1 U2RXD  {5C3
PRECISION VOLTAGE REFERENGE (508} A7 < 1503} v PRIMARY OSC
u2 SHUIRTS {203} B
5 KuicTs  {2c3) :D:
H bias Vet sav
2 5v : 8MHz
GND ]— %
; Syl-_,— EN Vin R6
1.00M
REF1933AIDDCT {2c1}  OSCIHR>——2 9 —=K0osc2 {261}
AN10_DIFFPB RF12  {5C3} 2 1% <
AN11_TORQ_DIFFPA RF13  {5C3}
3.3V —= c6 - c7
33pF 33pF
100V 100V
PLAGE 0.1uF NEAR
NUMBERED TERMINALS
SAME SIDE AS IC
3'-3|y 2 16 30 37 46 62 86 29 A
-4 c8 = c9 = c1o—L Cﬁ_L 012—]— cwa—L cl4 4 c15
0.10uF 0.10uF 0.10uF | 0.10uF|  0.10uF|  0.10uF|  0.10uF 0.10uF
25V 25V 25V 25V 25V 25V 25V 25V
15 31 38 45 65 75 29 .
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3.3V STEPDOWN

JR1
~-| TBD
us R7
com T LT8610ABEMSE#PBF 360.0K
fb = 0.97 %
DNI 2 1 SYNC FB 16 \ v 5%
B t -
e 2 triss Pa 2 . o6 o
3 14 620.0K 10.0pF 243.0K
RT BIAS 5% 100V 1% R10
GND_SIGNAL 4 13 C17) | 1.0uF 205.0K
15V EN/UV  INTVCC 1s50v Primary Step Down Voltage = 3.45] 1%
T 5 12 ||C18 GND_SIGNAL
e BsT sovl lo.1uF 3
(LR GND_SIGNAL U4 Q
0 mc};s = R11 %22 < 2ws |0 220uH GND_SIGNAL Y 3.3V
.10ul 232.0K] u z 9 8 1 YELLOW
i NC 2 swi AANAS VIN2  VOUTY
100 1% sov 1M 2 — L— 7 uni voure |2 1
GND_SIGNAL 63V, c21 c22 6
= L + C23 R12  10uF 0.10uF 9 | GND 3
GND_SIGNAL GND_SIGNAL 2200uF 20.0K 16V 100V GND SNS c24 LTST-C150KGKT
1% 10uF NS
R13 GND_SIGNAL GNDSY/GNAL  GND_SIGNAL 16V N
- 309.0 GND_SIGNAL 5 ey ss 14
Undervoltage and Power Good Signal holds final until GND_SIGNAL
Enable at 1.0V (10VIN) nearly charged ADM7171ACPZ-3.3-R7 -
5 c26 R14
0.10uF 1000.0pF 64.9
R15 16V 16V 1%
619.0K
GND_SIGNAL GND_SIGNAL
GND_SIGNAL
GND_SIGNAL
PhaseA
200kHz
Caution - INTVcc not really supposed to be used!
SN74AUP1G74DCUR
s °
v e ce7 c28
|7 0.10uF 0.10uF
200kHz Pre 25V 25v
aseB 5 2 GND_SIGNAL
Q D ¢ hd GND_SIGNAL
3|= 1 400kHz 1
Q Ck 5 OUT1 Vs
_|s £{GND GRD
Cir DV SET
Gnd o ek L T08906CS6H uard Trace wraps around trace of pin 4
B _
GND_SIGNAL o
1 3
Hoo1
H = DIV 10 GND_SIGNAL
JR2 TBD None = DIV 3
JR2 =L L =DIV 1
5V STEPDOWI
JR3
TBD
ccM T
DNI
Burst -
Primary Step Down Voltage = 5.00V
GND_SIGNAL
LT8610ABEMSE#PBF
fb = 0.97
L svwe Fe 8 = =
2 triss Pa 2 R17 18
3 14 1. c29 243.0K
RT BIAS 00 10.0pF 1%
4 13 C30j | 1.0uF 100V
15V ENUV  INTVCC 1 leov
T 5 12 ] C81 57 GNID_SIGNAL Final System voltage = 5.0V
R BST 5oVl [0.1uF P4
VN2 s U GND_SGNAL o 5V
c32 = R19 c33 < 10 220uH Y T
0.100F 232.0K] OuF 2l & gm 9 ORANGE .
100V 1% 50V ka E AANS ¢
GND & —
GND_SIGNAL N L2 6.3V, C34 c35
- + C36 R20  10UF 0.10uF b2
GND_SIGNAL GND_SIGNAL 2200uF 200K 16V 100V LTST-C150KGKT
1% ™
R21 GND_SIGNAL ;; GND SJGNAL X
309.0K GND_SIGNAL
Undervoltage and Power Good Signal holds final until >> RD1-5VPG  {2D1}
Enable at 1.0V (10VIN) nearly charged
ca7 R22
0.10uF 150
R23 16V +1%
619.0K
GND_SIGNAL
GND_SIGNAL
GND_SIGNAL
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Figure 4. Recommended PCB Layout for the LT8610
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1

MODE SELECT
H = LOW POWER (10K) 33V
£ EERETTROL o100k
- g -
MPLAB ICD CONNECTOR DEFAULT HIGH SPEED ca CANBUS
.10ul
R24 3.3V us ;; 25V 2
53 100 3
19 RS vee CANH 1
MCLR  {1D1,4C1} (D1} C1TX ; D CANH g [ : CANL g
(D1} C1RX KK R CANL ' 7
éSEZ*ESESl 48 . {2C1} RDO-CANLB Sliek anp [ /J;
6 ! 4B1} Giour SNeSFVDZ3D MB0-8510442
R25
MB0-8510642
120
5%
STEPPER MOTOR RS485
33V
[
u10 MAX3233EEWP-G36
4 3471EUA+ 13 9
18]
Vee RO U2rRxD (281} | NOTE: x%gf Vee “ o4l RS232
B RE RF12  (2B1) X5 C2+ Ve 1 X g; 25V
éND DDEI (E:JDB(D (2(2:3)” FOR FLAPPING FOIL CONFIGURATION A2 V*VZ 7= J5
DN b0 040 FHINLD, en— T RS :
MB0-8510442 {281} UTRTS T2IN T20UT RS232_RXD
Ry — P P =
SHORT U104 to U10-6 {281} U1CTS R20UT R2IN 3av =
- SHORT U10-5 to J5-4 FORCEGEE [
INVALID
/77 8] Foneeo 5 MB0-8510642
SPI {2C1}  RF6_RS232_NINVALID -
15
LEVEL SHIFTER?
< sDI2_SCLK
SDI2_MOSI
SDI2_ MISO
Kspbiz_ss
e
MB0-8510642 TSt
1 6
2 ’)‘ 5
N . 'DFT—DF .
IP4221CZ6-S
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33v
ca2 L
0.1uF
)RX?AS:HUS}?U\BDZPWO:
“R3— un FILTER CUTOFF 2kHz, -72dB @ 16kHz
R2=RI-15K | LTC2054CS5#TRMPEF euto B @18 BUS VOLTAGE = 0 to 400V
GEN HOUSING CONFIG: f“‘“ s 1_3 A R26 R27 R28 R29 U128 VOUT = 0 to 3V pre-filter
VOLTAGE/CURRENT SHUNT MONITOR INPUTS 7 1 Ve
DIFFERENTIAL 0-5V 3 | & VY
o N — 4| Vv DPAN16_VSENSE  {4C1)
AV 5.62K 160.0K 33.2K 33.2K
10k, 15k o 1% 5% ggﬂapF TC2085HVHMISB#PEE 1% 1%
100V
% v c45 c46
| |
Asic_Veus: [ [
ASIG_VBUST
ASIC TBUS: 6800pF 6800pF car L]
ASIG_IBUS- 50V 50V 0.100F
ASIG_ILOAD+ 25V
ASIG._ILOAD- 8
ASIG._1BOOST-
ASIG_IBOOST+ u12c
LTC2055HVH #
0 15V 3.3V \
1
2
4
MB0-8511242 N
ﬂ 3.3y
- o8
Rg0 10,000.0pF
25v ui3 ~ cas FILTER CUTOFF 2kHz, -72dB @ 16kHz
18 0.41uF
1.62K 2 or sov
19% R31 = 5 R32 R33 R34 R35
10.2K C50 3 [+ 1 ASIG_IBUS 3V
1% v e — S>ANI7_IBUS {41}
R36 % v 5.62K 160.0K 33.2K 33.2K
1% % gg&pp LTC2055HVHMS8#PEF 1% 1%
1.78K VOFF -« LT1990ACS8#PBF 100V
1% — ¢ _ |
10,000.0pF G54 %5 3.3v
25V N I I
6800pF 6800pF cs6 L]
50V 50V 0.100F
25V 8
ut4c
LTC2055HVH #
\
4
?D%DD ooF FILTER CUTOFF 2kHz, -72dB @ 16kHz
R37 Jravitints
uts
cs8
8 0.1uF
1.62K 1 sov R39 Ra0 Rat Ra2
1% R38 = 6 ASIG_ILOAD_3
10.2K 3
194, ?os,%oo.thF B DDAN18_ILOAD  {4C1}
R43 25V oo x| 5 5.62K 160.0K 33.2K 33.2K
T %'““‘ 1 o EggpF LTC2055HVHMS8#PBF 1% 1%
100V
1.78K VOFF [ - LT1990ACS8#PBF
1% 4 ce2 ce3 Co4
10,000.0pF 1 |
25V N I [
6800pF 6800pF 65 L]
50V 50V 0.100F
25V
8
ut6C
LTC2055HVH #
\
4
ﬂ 3.3y
— c66 A4
10,000.0pF
Ra4 Prav
~ 1
ki . ger_ FILTER CUTOFF 2kHz, -72dB @ 16kHz
- .
1.62K | 2| I ;E sov R46 R47 R48 R49
1% R45 = 6 ASIG_IBOOST
T ?DS,EUUU.UpF B 1 S>AN19_IBOOST  {4C1}
RS0 25V ey Al 5 5.62K 160.0K 33.2K 33.2K
1% 5% C69 1% 1% C70
OFFSET VOLTAGE FOR DIFFERENTIAL “iiel 3 g; 6B0pF LTC20SSHVHMISSHPEF g; 550pF
100V 50V
TO SINGLE ENDED CONVERSION - VOFF = = T1990ACSB#PEF
VOFF 1% cn C|72 C|73
10,000.00F
ut9 25V 7 [ 3.3V I
33V 1 Vbias  ref X 6800pF 6800pF
-|— 21 anp 3V v v c74 L Y
3 |4 0.10uF
BN vin 25v ;; Monterey Bay i
8
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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

3.3V
DN10
BAT54SWT1G

»AN11_TORQ_DIFFPA
APPROXIMATE OUTPUT
0-3.1V

0.8'mV / ADC COUNT @ 12-BIT

»AN10_DIFFPB  {4B1}
APPROXIMATE OUTPUT
0-3.1V

0.8'mV / ADC COUNT @ 12-BIT

SPLASERRNGPWR_15V_INPUT

{1ce}

S>ANO_LOADCELL  {4B1}

APPROXIMATE OUTPUT

0.64V =0LBS

3.20 V =10,000 LBS

3.15 LBS/ ADC COUNT @ 12-BIT
OFFSET =794 COUNTS

S>AN1_POSITION ~ {4B1}

GAS SPRING CONFIG:
HONEYWELL PRESSURE SENSORA v
0-10VDC 4WIRE 15VDC SUPPLY 154.1250R
J7
1 R51 R52 100Hz LPF U20A
[ 2 PSIGA_T 3 |+
3 1
10.0K 16.2K
1% R53 1% —L C76 -
M80-8420342 ;7 453K ;]; 0.10uF  100HzLPF
1% 25V LTC2055HVHMS8#PBF
33V
DN9
BAT54SWT1G
GAS SPRING CONFIG:
HONEYWELL PRESSURE SENSORB "2 . = 13V
0-10VDC 4WIRE 15VDC SUPPLY : T
J8
; mse RS55 100Hz LPF U208
2 2 5 [
3 7
10.0K 16.2K
1% R56 1% —L 77 >
M80-8420342 ;7 453K ;]; 9 10uF 100Hz LPF LTC2055HVHMSB#PBF
15V
GAS SPRING CONFIG: F3
LOAD CELL ICA5 0154.125DR
OUTPUT 4-20mA 2-WIRE
SUPPLY 7.5-28VDC
LOOP ONPINS 1 &2
J9
RS7
16.2K
R58 1%
MB0-8510442 R59 150
0.0 1% 100Hz LPF
Jumper
FROM LOAD CELL
4mA = 0LBS
20mA = 10000 LBS
MAX SHUNT RES 365 OHM @ 15VIN
3.3V
DN2
BATS4SWT1G
F4
0154.125DR
GAS SPRING CONFIG: —0/\/0——>>LASERRNGPWRJ5V75WITCHED {1C6}
LASER RANGE FINDER MRL-ML1
OUTPUT 0-20mA 4-WIRE
SUPPLY 15-24VDC
J10
; R60 U218
5 I
y
16.2K -
hes Re1 fiea 1% LTC2055HVHMS8#PBF
Jumper Jumper 1% 100Hz LPF c79
M80-8510642 DO NOT LOAD ;I; g.13uF
5

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

3.3V 3.3V

u20C
LTC2055H)

u21c
VHMS8#PBF LTC2055HVHMS8#PBF
— C80 —— c81
0.10uF
25v

0.10uF
25V

APPROXIMATE OUTPUT

0V =0m

3.20 V =2400 mm

0.6 mm / ADC COUNT @ 12-BIT

{4B1}
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5V, DIODES SCHOTTKY SOT 323
F5 oNg NOTE:
BATS4SWTIG sy
FOR FLAPPING FOIL CONFIGURATION
1 0154.125DR rﬂ_‘ﬂ_-l
Ré4 - DNI: DN3, DN4, DN5, DN6, DN7, DN8, MOTOR DIGITAL OUTPUTS
- [ < e 220K C88, C87, C89, C82, C84, C85,
ENC R65,R68,R71.
ENC A DPRB3_ENC_Z  {4C1) 2
= EI:BW 10 _L R65 MAX 120kHz - REPLACE: R63, R64, R66, R67, R69,
ST 19 ces 30K R75, R76, R79 with RES 0 OHM, {4D1) PWMIH
g HALL U : 8200pF ° P/N CRCW08050000Z0EA (4D1)  PWMIL Y,
— 106V {401} PWM2H
DN4 (4D1)  PWM2L
MB0-8510842 BATSASWTIG sy {4C1}  PWM3H
(:&” ;‘)’V"'\’X‘f& 2 TOAD_DUMP_PW
MOTOR DIGITAL INPUTS 6 » . e ” GND g
RE6 2.20K a
5% Y MB0-8510842
—
_L DJRB4ENCA {cl) X
R68 1%}
10 c87 oK MAX 120kHz z
1% % 8200pF 5% o
Todv =
bns o LASER RANGEFINDER POWER SWITCHING
BATS4SWTIG sy g
=z DPLASERRNGPWR_15V_INPUT {5AS5)
R70
220K
R69 5% 33V
_L >>RB5_ENC_ B {4C1}
R71 R72 R73  Current Limiting Resistor:
10 ce9 430K MAX 120kHz 10.0K 0.05 Rs = 50mV/iset
1% 8200pF 5% 1% #1% lset= 1A
hwd uz22
oNg L T1910ESB#PBF
BATSASWTIG sy {2D1) RD13_NFAULT LRFPOWSS- 3 FaucT 5
4
6 L {2D1) RD12_LRF_EN » IN 5 at
s R74 o SENSE :} S12308DS-T1-E3
2.00K 2 2 5 1
1% TMER & GATE —
_L DPRD4_HALL W {2D1}
m 330 C82 MAX tkHz Approximate self reset A o
3 o ; ?Q\ZUF 708m vithoutresitor: W5 DDLASERRNGPWR_15V_SWITCHED  {4B5}
s DN7 6.3V
- |
s BATS4SWTIG  5v
dO 6 ' N/
o
28 R76
go
8'—'—' J_ S>RD5_HALL_V  {2D1}
£9 330 o MAX1KHz
EES 5% g; 047uF 15V EM CABLE FAULT DETECTOR
zZ35 16V 33V |'
DN8
BAT54SWT1G sy R77 R78 Current Limiting Resistor:
» 10.0K 51.1 Rs = 50mV/iset
1% 1% Iset=" 1mA
6 u23 TEST MAX 700uA F6
aro LT1910ES8#PBF 0154.125DR
pu— 8
FAULT Vi
DPRD6_HALL U {2D1} EMFAUL 7 ©
4D1} RG14 EMFLT C - NC fF—x
330 —L ces  MAXTkHz {31 ReTeEMFT En R NABLE = s Q@
5% CAuE {(4D1} RG12 EMFLT A AUCTE RS0 . SENSE = S12308DS-T1-E3
v {(4D1} RG13_EMFLT B 500K B [°] 5 s g R1
., TMER & GATE b
1% 745K J13
_ 1% 180-8420242
N EMCABLE_TERMA
Approximate self reset A
GAS BYPASS VALVE DO 700ms without resistor. 495?
STEPPER ENABLE DO 6.3V ;
J4
Q3
RD3_STEPPER_ENABLE  {2D1 v 4 [ S12308DS-T1-E3
RD2_GASBYPASS EN  {2D1} [ —
R82 «
MB0-8510442 33V 1.00M
15V 1%
R83
10.0K
1%
R84
) 24 715K
” 1%
I_ >
33V L outa AN
R85 e R86
10.0K L 511
1% / 1%
TRUTH TABLE 6 ours
-INB
A B C 2
© R87
OVERCURRENT = SHORTED 0 1 0 o 16700056 1#TRMPBF 1;/21K
RWIRE < 30KOHM 1 0 1 é
**OR TOTALLY OPEN
30KOHM < RWIRE < 51KOHM 1 1 1
RWIRE > 50KOHM** 001 1
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