33v R
TBD DNI
R2
0.0 c1 Cc2
T0uF 0.10uF
16V 16V
o
3.3V
RD6_HALL_U {4B6}
(gga) cwﬁ; RD5_HALL V  (4C6}
fepg}  c1 RD4 HALLW {48} R3 COMPONENTS IN THIS NETWORK
470K TOBE PLACED WITHIN 0.25" OF
((22566\‘ :V‘C/MJPL RD13_NFAULT_LRFPOW {3C6} 5% MOLR PIN
RD12_LRF_EN  {3C6} RESET BUTTON -
(386) RG14_EMFLT_C; RD3_STEPPER_ENABLE  (4B6) w 100K
(386} RG12_EMFLT_A, , 1 "
{386} RG13_EMFLT_B, RD2. EN {4A8} — ~ANA——>> MCLR  {4C1,5D3}
2D6)  PWM2L. CRD1-5VPG  (3A2}
(206)  PWM2H
{208 PWM3LLSE JP1 [
1 REMOVE JUMPER
o Ut :%2 FOR PROGRAMMING
R B B o S S S e = LS0100"
ORI nEz 8oL 558832888
Grcobbrcare S EcEEopEER
353 CTIZSYERRE 223255338 s
s$3s 535588565 §3553900°° GlouF
azd aa gy 2688a 25V
22 goooe
{386) RGws,EMFLT,EN«;L 3 ﬁ
le]
o 5| RG15 vss 2=
vbD PGEC2/SOSCO/T1CK/ICNO/RC14 S0SCO  {1C1}
(206} PWMaH é PGED2/SOSCICN1/RC13 SOSCI {1C1)
{206} PWM4L PWM4L/RE6 OC1/RDO RDO-CANLB {2D3} ol
X—8{ PWM4H/RE7 IC4/RD11 [g—X
{1D4]  AN16_VSENSE AN16/T2CK/T7CK/RC1 IC3/RD10 [—gg=X
UEAS m‘t}ﬂng AN17/T3CK/T6CK/RC2 IC2/RD9 55—
(1B4)  AN18_IL( AN18IT4CKITICKIRC3 IC1/RD8 [g7—X
{1A4) ANt 1BOOST AN19/TSCKITBCK/RCA INT4/RAT5 [-aa—X oscz {181} SECONDARY OSC
%11 SCK2/CNB/RGE INT3/RA14 [Fgg—X @ 0sC1 {281}
X—5{ SDI2CNY/RG7 VSS g2
%5 SDO2CN10/RGS 0SC2/CLKO/RG15 sav
{1D1,5D3} MCLR MCL OSC1/CLKIN/RC12 T SOSCO  {2C1}
%5 SS2ICN11/RGY VDD i
vss TDO/RAS [—g5—X L
?& 33V VDD TDURA4 [—55—X \D\ Soscl - (21}
TJ %—1g| TMS/RAQ SDA2/RA3 25—
%—{g| AN2O/ELTA/INT1/RES SCL2RAZ 57X 32.768KkHz
%557 AN21/FLTBINT2/RES SCL1/RG2 [ -
{4C6} RBS_ENC B g? ANS/QEB/CN7/RB5 SDA1/RG3 55X gﬁpp ggpp
(4D6}  RB4 ENC A 52| AN4/QEA/CN6/RB4 SCK1/INTO/RF6 [ RF6_RS232 NINVALID  {2C3} S0V S0V
{46}  RB3_ENC Z 53 | AN3/INDX/CN5/RB3 SDI/RF7 [ 71
%53 AN2/SS1/CN4/RB2 SDO1/RF8 |35
(385} AN1_POSITION ;§:§g PGEC3/AN1/CN3/RB1 - UIRXRF2 (57 UIRXD (263}
{385}  ANO_LOADCELL PGED3/ANO/CN2/RBO § T UITX/RF3 UITXD  {2C3)
4 2 an
2 § g<
5 S Ssze ATTEMPT GUARD TRACES
8.2 N o stk a3 SEE DSPIC REFERENCE MANUAL
85,2 o N med SOSG
222z er CLyex®  geE®
<<z ggoo Dccaaad |5E3ZZ
CEida,Rfcr  Foeoccco [QESS
Q8diguecss PP Sssn, HIDXR
852 0oxrlo I 2Ry PR EX
L’JL’JBCI))ZZZZVJDQNNZZZZV}DBSNN
PP5533332E25R552222256088 RS
1 P P [ DNI 00
SIRIRIR(3(w(3[3 3 (8[5(8 J<J<J<J< Jumper
{503} RB6_PGECT ; SHU2TXD  {5C3}
503} RB7_PGED1
PRECISION VOLTAGE REFERENCE sl e Kuzaxo - fecs) v PRIMARY OSC
u2 L SHUIRTS {203)
A uicTs  {2¢3) }D}
Vbias  Vref sav
> 5 8MHz
GND I
SIV T» EN  vin Re
REF1933AIDDCT {2C1)  OSCIYy——t :SOM ¢——<Losc2  {201)
(3C5)  AN10_DIFFPB 12 (503) o
(305}  AN11_TORQ_DIFFPA RF13  (5C3)
33V - cs = o
33pF 33pF
100V 100V
PLACE 0.1uF NEAR
NUMBERED TERMINALS
SAME SIDE AS IC
15 31 5 65 75 29
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3.3V STEPDOWN
JR1
-| TBD
R7
cor oz LT8610ABEMSE#PBF 360.0€
DNI 2 SYNG FB 16 5%
Burst = TRISS PG 15 - o6 Ro
3 14 620.0K 10.0pF 243.0K
AT BIAS o [L0F 5% 100V 1% R10
GND_SIGNAL 13 205.0€
15y = ENUV  INTVCC 11507 Step Down Voltage = 3.45 1%
T 5L i - GND_SIGNAL
T ™3
ViNz- GND_S|GNAL u o
clo R11 c20 2 gwg 2200H GND_SIGNAL Y sgrv
0.100F] 2320 [10uF z 8 YELLOW
100V 1% 50V FINC 2 swi 7| VN2 VOUT1 |5 T
GND & — VNI vOUT2
GND_SIGN 63V] co1 c22 6
= B - c2s Rz 10UF 0.100F 9| GND 3 D1
GND_SIGN; GND_SIGNAL 22000F 200K 16V 100V GND SNS c24 LTST-C150KGKT
1% 100F N
R13 GND_SIGNAL GNDSIENAL  GND_SIGNAL 16V N
. i 5
O oD seNAL o ss
Undorvoltage and Fiolds final until RS —— GND_SIGNAL
c25 [ R14
0.10uF 1000.0pF 64.9
R15 16V 16V 1%
619.0K
GND_SIGNAL GND_SIGNAL
GND_SIGNAL
GND_SIGNAL
PhaseA
200kiiz
Caution - INTVce not really supposed to be used!
SN74AUP1G74DCUR
8
5
C28
Voo __ 0.100F
Pre 257
PhiaseB 5 2
Q D GND_SIGNAL
3| 1 6
a Clk 2
L6 4
Cir
Gnd 4 ce wraps ound ce o n
RMPBE b g [erd Toace wraps arouwnd trace of pin 4
GND_SIGNAL
oo
H = pIv 10 GND_SIGNAL
JR2  TBD  None = DIV 3
gR2 -1 L= DIV 1
5V STEPDOWI
Tl R
8D
ceMz
NI 2
mary Step Down Voltage = 5.00V
GND_SIGNAL
LT8610ABEMSE#PBF
SYNG rB [© s
2 Triss p 2 - .
3 14 1.00M c29 243.0K
AT BIAS T0.00F b
13 30| |1.0uF 100V
15v ENUV  INTVCC 1l5ov
T 5 5 GND_SIGNAL Final System voltage = 5.0V
T VM BST o
VIN2 o GND_S|GNAL O 5V
19 cag 2 sws 22004 Y
232.0€ [10uF Hie 3w . ! ! ORANGE
100V 1% 50V oo 2 I I
GND_SIGN N 2 63V c3s
= . C36 R20 10UF 0100F D2
GND_SIGN, GND_SIGNAL 22000F 200K 16V 100V LTST-C150KGKT
1% Ny
R21 GND_SIGNAL @ GNDSIENAL N
309.0€ GND_SIGNAL
Undervoltage Tds final until RD1-5VPG {21}
Enable at 1.0 Ny
ca7 R22
0.10uF 150
R23 16V %
619.0K
GND_SIGNAL
GND_SIGNAL
GND_SIGNAL
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Figure 4. Recommended PCB Layout for the LT8610
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7 T T
MODE SELECT
H - LOW POWER (10K) 28y
L = HIGH SPEED (0K)
L - SLOPE CONTROL (10K-100K) CANBUS
MPLAB ICD CONNECTOR DEFAULT HIGH SPEED c38
0.10uF
R24 33V %’7 25V J2
s Voo |2
—
<MCLR {1D1,4C1} {4D1}  CITX > l D CANH ; |
4D} c1RX & R CANL
5 2
RB7 PGED1  {4B1) {2C1)  RDO-CANLB LBK GND D|
RB6_PGEC1  {4B1) C39 - P M80-8420342
Y 0.10ui SNESHVD233
25V
R25
Mg0-8510642
120
5%
STEPPER MOTOR RS485
33V
33V
C40
0.10 ug
25V u10 MAX3233EEWP+G36
94 X3471EUAL 13 9
(281) ] g Ve cat RS232
RS485 B b 15 | C1- 11 0.10uF
(2B1} X C2+ Ve 1 e 25V
281) X—— ca- Vi 27X 5
2B1}
4 RS232 TXD
] {2B1} UITXD ;: TIN T10UT RSZ3Z AT
M80-8420342 (281} UIRTS 3 T2IN T20UT 19 TRy
RS232_CT¢
PLEASE ATTACH MOUNTING HOLES TO CHASSIS GNDs ) umo & & | pour A 25— X
(281} UICTS R20UT Ron 20— 28V
] 10 o
FORCEOFF [
INVALID y
18 Gnd FORCEON 5 M80-8510642 C
{2C1}  RF6_RS282_ NINVALID <&
e
5
A
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C42
0.1uF
ACASA100Z91502P100:
RiRaia W U1 FILTER CUTOFF 2kHz, -72dB @ 16kHz
LTC2054CS5#TRMPBF BUS VOLTAGE = 0 to 400V
GEN HOUSING CONFIG: | FN‘ s 173 D R26 Ro7 R28 R29 VOUT =0 to 3V pre-filter
VOLTAGE/CURRENT SHUNT MONITOR INPUTS 57 o Vi
DIFFERENTIAL 0-5V L2 A t—
ERAAAT a| Vv DDAN16 VSENSE  {4C1)
= - U12A
10K 15k AD8607ARMZ-REEL AD8B07ARMZ-REEL
I U128
o
J6 3.3V
ASIG_VBUSH
ASIG_VBU!
ASIG_TBUST 6800pF 6800pF ca7
TG TEUS- 50V 50V 0.100F
TG_ICOAD+ 25V
ASTG_TLOAD s
ASIG_TBOUST+
ASIG_TBOUST-
u12c
0 15Y 33V ADB607ARMZ-REEL
1
12
[~ 4
M80-8511242 H
ﬂ Cc48
na0 10,000.0pF
28V U3 ~| a0 FILTER CUTOFF 2kHz, -72dB @ 16kHz
8 0.1uF
1.62K 2 [ sov
1% R31 = 6 R32 R33 R34 R35
102K == C50 3 i l 1 ASIG_IBUS 3V
1% |205,\l/700 OpF [ DDAN17 IBUS  {4C1}
i % % Tan ()
ADBBO7ARMZ-RE] AD8607ARMZ-REEL of
1.78K VOEF [ - LT1990ACSB#PBF
1% cs3
10,000.0pF 33v
25V A\
6800pF 6800pF cs6
50V 50V 0.100F
257 s
u14c
AD8B07ARMZ-REEL
4
le]
- ¢8&7 FILTER CUTOFF 2kHz, -72dB @ 16kHz
10,000.0pF
Ra7
25V
uts cse
8 0.1uF
1.62K A [ sov R39 R40 R4t Ra2
1% R8 = l 6 ASIG_ILOAD 3V
= 3
:E/fK ?05,%00 OpF + [ SDAN18_ILOAD  {4C1}
s 25v U16A U168
% % ADBE07ARMZRE] ADB607ARMZ-REEL .
1.78K VOEF I LT1990ACS8#PBF
1% C62 3.3v
i v
6800pF 6800pF 65
50V 50V 0.10uF
25V
8
ut6C
ADBB07ARMZ-REEL
< 1 ) M
—— C86
e 00000
o N X ger_ FILTER CUTOFF 2kHz, -72dB @ 16kHz
1.62K ‘ A [ i sov Ras Ra7 Ras Rag
1% Ras = l 6 ASIG_IBOOST 3V
7 s [ DD AN19_1BOOST  (4C1)
R50 25V U18A u18B
% % AD8607ARMZ-REFL 1% AD8607ARMZ-REEL
OFFSET VOLTAGE FOR DIFFERENTIAL
TO SINGLE ENDED CONVERSION
1.78K VOEF [ - LT1990ACSB#PBF
VOFF 1% = cn
10,000.0pF A
ut9 25V A\
28V Voias  Vref [X 6800pF 6800pF
2{ anp 33V 50V .
3 4 0.100F
EN  Vin 25V Bay d i
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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

DDAN10_DIFFPB  {4B1)

DPANO_LOADGELL {481}

GAS SPRING CONFIG:
HONEYWELL PRESSURE SENSORA
0-10VDC 4WIRE 15VDC SUPPLY 4 12508 -
o
J7
'AD8607ARMZ-REEL
1
2 S 3% Voo R&2 100Hz LPF
3 1
10.0K 2. L
1% RS3 162K APPROXIMATE OUTPUT
M80-8420342 453K 1% C76 0-3.1V
1 ;L Qagiroonerer 0.8mV / ADC COUNT @ 12-BIT
GAS SPRING CONFIG:
HONEYWELL PRESSURE SENSOR B P2, osR 15V
0-10VDC 4WIRE 15VDC SUPPLY
/AD8607ARMZ-REEL
R54 U208 100Hz LPF
5 RS55
+ 7
10.0K 6
1% R56 16.2K APPROXIMATE OUTPUT
MB80-8420342 453K 1% S 0-3.1V
i i QaguF TooteLPE 0.8'mV /ADC COUNT @ 12-BIT
3.3V
DN1
BATS4SWT1G
15V
GAS SPRING CONFIG: F3
LOAD CELL ICA5 0154.1250R
OUTPUT 4-20mA 2-WIRE
SUPPLY 7.5-28VDC
LOOP ON PINS 1 & 2
J9
/AD8607ARMZ-REEL
1 RS7 U21A
Z .
3
4 16.2K
I - RS 1% APPROXIMATE OUTPUT
0.0 1% 100Hz LPF c78 ggg g - ?OL(?(% LBS
Jumper 0.10uF . =10,
25v 3.15 LBS / ADC COUNT @ 12-BIT
OFFSET = 794 COUNTS
FROM LOAD CELL
4mA = 0LBS

20mA = 10000 LBS
MAX SHUNT RES 365 OHM @ 15VIN

DPLASERRNGPWR 0V

(1cs}

ADB607ARMZ-REEL
U218

]

33V
DN2
BAT54SWT1G
F4
0154.125DR
GAS SPRING CONFIG: '
LASER RANGE FINDER MRL-ML1 PPLASERRNGPOW 15V (105
OUTPUT 0-20mA 4-WIRE
SUPPLY 15-24VDC
J1o
1 R60
2 ’
5
2 16.2K
R61 R62 1%
M80-8510442 0.0 150
Jumper 1% 100Hz LPF c7
DO NOT LOAD l Sor

FROM LASER RANGE FINDER
(PRECONFIGURED MAX 2.4m)

OmA = 0m
20mA=24m
3.3V 3.3V
U200 s UL2C
ADBG07ARMY-REEL ADBG07ARMZ-REEL
v v
3 = c80 3 = o8t
0.10uF 0.10uF
25V 25V
4

SYAN1_POSITION ~ {4B1)
APPROXIMATE OUTPUT
0V =0m

320V = 2400 mm
0.6 mm / ADC COUNT @ 12-BIT

D>AN11_TORQ DIFFPA (4B}
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sV DIODES SCHOTTKY SOT 323
Fs DN3
BATSASWTIG sy
m 0154.125DR <
o MOTOR DIGITAL OUTPUTS
SE‘-CD W R63
ENC A A RB3_ ENC Z  {4C1} J12
ENC B RES MAX 120kHz
: & W :0/ ;20" ;ﬂ/ank {41} PWMIH !
£ AT e e e {4D1)  PWMIL
{4D1}  PWM2H
(41} PWM2L
Mg0-8510842 BATSASWTIG sy {4C1})  PWMBH
{4C1) WML
C1)  PWMAL TOAD_DUMP_PWWT
MOTOR DIGITAL INPUTS GND 8
Res R&7 MB0-8510842
RB4_ENC A  (4C1)
0 o SR MAX 120kHz
1% 5% 5%
BATS4SWTIG sy
g» LASER RANGEFINDER POWER SWITCHING
18V
R69 R70 -
RB5_ENC B {4C1)
o 220K 1 MAX 120kHz R72 R73  Current Limiting Resistor:
430K 10.0K 005 Rs = 50mV/lset
1% 5% 5% 1% 1% Iset=
u22
one LT1910ESB#PBE
BATSASWTIG sy (201} RD13_NFAULT_LRFPOW FAULT Ve .
Y; ) D1} RD12_LRF_EN e
{2D1) 12_Li N 6 at
a5 SENSE i} SI2308DS-T1-E3
z 5 1
TMER & GATE =
RD4_ HALL W {21}
MAX 1kHz 7
10 oe Approximate self reset “
1% 0.471
U7 700ms witout resistor. 083 y oW1V (485
6.3V 17 LASERRNGPWR_0V {5A5}
DN7
BATSASWTIG sy
R76
RD5_HALL_V  {2D1}
10 o MAXTkHz
1% 0.47uF 15V EM CABLE FAULT DETECTOR
16V 33V
DN8
BATSASWTIG sy R77 R78 Current Limiting Resistor:
?» 10.0K 511 Viiset
1% 1% Iset="1m,
u23 TEST MAX 700uA
R79 LT1910ES8#PBF 0154.125DR
FAULT v |
RD6_HALL U {2D1) EMFAULT C 7 |
{4D1} RG14_EMFLT C NC f—x
10 L ces  MAX1KHz {ac1}  RG15 EMFLT EN EUZUARE U N s Q@
o {4D1}  RG12_EMFLT_A SENSE = - T1-|
1% 0.47uF SI2308DS-T1-E3
Tov {4D1} RG13 EMFLT B E 5 1 Il Rt
TIMER & GATE 1 7.15K 3
1% M80-8420242
| N EMCABLE_TERMA
Approximate self reset
700ms without resistor. C86
4.7uF
STEPPER ENABLE DO 8.3V v
J14
MB0:8420242 @
; RD3_STEPPER_ENABLE  {2D1} v S12308DS-T1-E3
R «
3.3V 1.00M
15V 1%
R83
10.0K
GAS BYPASS VALVE DO 1% Res
415 ) 24 7.15K
MB80:8420242 Py 1%
i 2
> RD2_( S EN  {2D1) 3
3.3V
R85 RE6
10.0K 511
1% %
TRUTH TABLE A
A B C
R87
GVERCURRENT = SHORTED 0 1 0 N LT6700CS6#1 121K
1%
RWIRE_< 30KOHM 10 1
**OR TOTALLY OPEN
30KOHM < RWIRE < 51KOHM 11 1
RWIRE > SO0KOHM** 0 1 1
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