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01 - Cover Page.SchDoc

Rev E - Major CHANGES from Design review. 

        Precharge to use micro to control.

Q25056-SCH_revK
M17 SIDE SWEEP BOARD 

CIRCUITRY

Rev F - References cleaned up for LAYOUT

Rev G - DIODE added to Pre charge.

        changed resistors from 0402 to 0603

        changed HIGH current FETs to LOW current FETs

        changed JTAG port to smaller version

        added a NON-POP cap for possible filtering for Vac Fan

        added 2 NON-POP resistors for possible increase in discharge time of BULK CAPS

Rev H - Changed Precharge flyback diode connection to Precharge in.

Rev J - Changed Op-Amps for Vac fan circuits from OPA2727 to LM358D. 

       OPA2727 were having latch-up issues due to ESD coming from FAN.

Rev K - Convert to Altium

        Cleaned up excessive text notes, removed notes can be found in changelog in SVN

        Change CAN chip to CAN FD part

        Add bidirectional TVS diode to PRECHARGE_IN at J4

        Add output protections to Dust Vac 1 & 2 and Dry Vac circuits

        Changes summary:

             +C205, C206, C207, C208, C209, C210, C211, C212, C213, C214

             +D25, D26, D28, D29, D30

             +R238, R249, R250, R251, R252, R253, R254

             -C198, CIN3, CIN4 

Q25056-PCB_revD

BOM

PCB

Q30073-002
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M17 LIGHTNING: SIDE SWEEP

02 - MICRO AND COMM.SchDoc

RS-232 SERIAL PORT

CAN COMMUNICATIONS

JTAG

SWEEP BOARD MICRO AND COMMUNICATIONS

GREEN LED

HEARTBEAT

YELLOW LED

CAN

12V Going out the CAN J1-4 powers the User Interface Module

LIGHTNING

NON-POP

FLASH
SPI0

CORE VOLTAGE 
'=1.2V+-10%

3.0V Reference for A/D

From Volga Wet

Keep FB3 close to *RST

BOARD REVISION BIT DECODER:

BIT        2    1    0

REV 0      0    0    0     MULE BOARD

REV 1      0    0    1     P1.5  BOARD

REV 2      0    1    0     TBD BOARD

REV 3      0    1    1

DNIDNI

APP-NOTE

Thermal issues with clocking/pwm at hot

VBATT_REF

@52V 2.53V to micro

@36V 1.75V to micro

@31.5V 1.53V to micro

PRECHARGE_VALUE ~85% 

SOFTWARE SETTABLE

PLACE

NTC

CLOSE

TO TOP 

LEFT CORNER

OF BOARD

JTAG_TCK
JTAG_TMS

JTAG_TDI
JTAG_TDO

nRESET

HEARTBEAT_LED

CAN_LED

CAN_RX
CAN_TX

RS232_RX

RS232_TX

nRESET

SPI0_FLASH_FRAM_TX

SPI0_FLASH_FRAM_CLK

FLASH_nWP

FLASH_nCS

nRESET

SPI0_FLASH_FRAM_TX

SPI0_FLASH_FRAM_CLK
SPI0_FLASH_FRAM_RX

FLASH_nWP

FLASH_nCS

GNDA

VDDA

VDDC

JTAG_TCK
JTAG_TMS
JTAG_TDI
JTAG_TDO

RS232_RX
RS232_TX
SPI0_FLASH_FRAM_CLK

SPI0_FLASH_FRAM_RX
SPI0_FLASH_FRAM_TX
FLASH_nWP

CAN_LED

CAN_RX
CAN_TX

nRESET_Micro

BRD_REV_BIT0
BRD_REV_BIT1
BRD_REV_BIT2

HEARTBEAT_LED

FLASH_nCS

R10 27.4

C31
0.1uF

FB1

300 Ohms

R7
100K

R5

1K
DNI

C24
10nF

R8 27.4

R1

1K

C38
0.1uF

V
CC

6

G
N

D
7

SC
LK

2
SI

1

SO
8

RS
T

3
W

P
5

CS
4

U3
AT45DB081E/SSU

DNI

R15 27.4

R13

10K

R6 27.4

RN1
10K

C61
1uF

C6
18pF

R1IN 13

R2OUT9

GND15

R1OUT12

T1OUT 14C1+1

C1-3

C2+4

C2-5

V+2

V-6

VCC 16

T1IN11

T2IN10

T2OUT 7

R2IN 8

U8

MAX3232/SO_4

DNI

X1 QZPCBRST-16MHZ

1
2
3

J2

CON3

C66
10nF

C14
10nF

R9
100K

FB2

300 Ohms

VCC 6

GND 7

SCLK2

SI1

SO 8

RST3

WP5

CS4

U2

AT45DB081E/SUR14

10K

R4

1K
DNI

C67
1uFR12 27.4

C28
0.1uF

C19

0.1uF

C59
0.1uF

LED2_Y1

C71 0.1uFDNI

R3

1K

RESET 1

G
N

D
3

V
CC

2

U1

DS1816RC57 0.1uFDNI

C7
18pF

C5
0.1uF

R246
1K

LED1_G2

C63
0.1uF

C44
100pF

C65
1uF

C60
0.1uF

1 2
3 4
5 6
7 8
9 10

J1

20021121-00010C4LF

C49
1uF

R33

10K

R27
162

R2
100K

R34

10K

C69 0.1uFDNI

C70 0.1uFDNI

NC1

VIN4

ENBL3 G
N

D
2

VREF 5

0.5%3.0V

U9

LM4128

FB3

300 Ohms

C35
1uF

R26
162

R11
100K

C37
10nF

C16
10nF

VDD_5p0V

VDD_3p3V

VDD_3p3V VDD_3p3V VDD_3p3VVDD_3p3V

VDD_3p3V

VDD_3p3V

VDD_5p0V

VDD_3p3V

VDD_3p3V

VDD_3p3V

VDD_5p0V

nRESET

CAN_H
CAN_L

FIRE_INDICATOR_MICRO

LEFT_BRUSH_CURRENT_SENSE

LEFT_SWEEP_ACT_CURRENT_SENSE
RIGHT_BRUSH_CURRENT_SENSE

RIGHT_SWEEP_ACT_CURRENT_SENSE

LEFT_BRUSH_PWM

RIGHT_BRUSH_PWM

LT_BRUSH_STATUS

RT_BRUSH_STATUS

LEFT_SWEEP_ACT_PWM

LEFT_SWEEP_ACT_DISABLE
LEFT_SWEEP_ACT_DIR

LEFT_SWEEP_ACT_STATUS

RIGHT_SWEEP_ACT_DISABLE
RIGHT_SWEEP_ACT_DIR

RIGHT_SWEEP_ACT_STATUS

WRAP_ENGAGE_MICRO

RIGHT_SWEEP_ACT_PWM

DUST1_VAC_FREQUENCY_SENSE

DUST2_VAC_FREQUENCY_SENSE

WRAP_VAC_FREQUENCY_SENSE

VBATT_REF

ENABLE_PRECHARGE

PRECHARGE_VALUE

CLOSE_RELAY

DUST1_VAC_ON_PWM
DUST2_VAC_ON_PWM

WRAP_VAC_ON_PWM

PRECHARGE_ERROR

NTC_AMBIENT

NTC_BUCK
NTC_AMBIENT

INPUTS

C199
0.1uF

R245 1K R237 10K

C200

0.1uF

D22

S1MB

R239
20.5K

R244 1K R236 10K

D23

S1MB

R240
20.5K

FIRE_INDICATOR FIRE_INDICATOR_MICRO

WRAP_ENGAGE_SW WRAP_ENGAGE_MICRO

nRESET_Micro

VDD_5p0V

VDD_5p0V

VDD_3p3V

0

R238
DNI

0.047µF
50V

C202

ESDCAN06-2BLY

3

2 1

D25

0.1µF
16V

C206

R243

1.4K

R241

1.4K0
R252

0

R253

20.5k
R254

DNI

CAN_P
CAN_N

TXD1
RXD4

STB8 VIO 5

CAN LO 6CAN HI 7
VCC

3

GND

2

U46

TJA1462AT/0Z

PA037
PA138
PA239
PA340
PA441
PA542
PA645
PA746

PC3/TDO115 PC2/TDI116 PC1/TMS117 PC0/TCK118

PC733 PC634 PC535 PC436

PE015
PE114
PE213
PE312
PE4139
PE5140
PE6133
PE7134

PG055
PG154
PG253
PG352
PG451
PG550
PG648
PG747

PJ0120
PJ1121
PJ2122
PJ3123
PJ4127
PJ5128
PJ6129
PJ7130

PL0108
PL1107
PL2106
PL3105
PL4104
PL5103
PL696
PL795

PN081
PN180
PN220
PN3119
PN471
PN570
PN669
PN768

PB0 97
PB1 98
PB2 99
PB3 100
PB4 136
PB5 135

PD0 1
PD1 2
PD2 3
PD3 4
PD4 141
PD5 142
PD6 143
PD7 144

PF0 62
PF1 63
PF2 64
PF3 65
PF4 61
PF5 60
PF6 59
PF7 58

PH0 32
PH1 31
PH2 28
PH3 27
PH4 26
PH5 23
PH6 22
PH7 21

PK0 16
PK1 17
PK2 18
PK3 19
PK4 112
PK5 111
PK6 110
PK7 109

PM0 89
PM1 88
PM2 87
PM3 86
PM4 85
PM5 84
PM6 83
PM7 82

PP0 131
PP1 132
PP2 11

RST90

OSC092
OSC193

XOSC176
XOSC074

GNDX75

GND16
GND225
GND330
GND444
GND557
GND667
GND779
GND891
GND9102
GND10114
GND11125
GND12138

GNDA10

VBAT 77

HIB 73
WAKE 72

VREFA+ 8

VREFA- 9

VDDC1 49
VDDC2 126

VDD1 5
VDD1 24

VDD4 43VDD3 29

VDD5 56
VDD6 66
VDD7 78
VDD8 94
VDD9 101

VDD10 113
VDD11 124
VDD12 137

VDDA 7

U4

TM4C123BH6PGEI

PIC501 

PIC502 
COC5 

PIC601 

PIC602 
COC6 

PIC701 

PIC702 
COC7 

PIC1401 

PIC1402 COC14 

PIC1601 

PIC1602 COC16 
PIC1901 

PIC1902 COC19 

PIC2401 

PIC2402 COC24 

PIC2801 

PIC2802 COC28 

PIC3101 

PIC3102 COC31 PIC3501 

PIC3502 COC35 

PIC3701 

PIC3702 COC37 

PIC3801 

PIC3802 COC38 

PIC4401 

PIC4402 COC44 

PIC4901 

PIC4902 COC49 

PIC5701 PIC5702 
COC57 

PIC5901 

PIC5902 COC59 

PIC6001 

PIC6002 COC60 

PIC6101 

PIC6102 COC61 

PIC6301 

PIC6302 COC63 

PIC6501 

PIC6502 COC65 

PIC6601 

PIC6602 COC66 

PIC6701 

PIC6702 COC67 

PIC6901 PIC6902 
COC69 

PIC7001 PIC7002 
COC70 

PIC7101 PIC7102 
COC71 

PIC19901 

PIC19902 COC199 

PIC20001 

PIC20002 COC200 

PIC20201 

PIC20202 
COC202 

PIC20601 PIC20602 

COC206 

PID220A PID220C 

COD22 

PID230A PID230C 

COD23 

PID2501 PID2502 

PID2503 

COD25 

PIFB101 PIFB102 

COFB1 

PIFB201 PIFB202 

COFB2 

PIFB301 

PIFB302 
COFB3 

PIJ101 PIJ102 

PIJ103 PIJ104 

PIJ105 PIJ106 

PIJ107 PIJ108 

PIJ109 PIJ1010 

COJ1 

PIJ201 

PIJ202 

PIJ203 

COJ2 

PILED10G20A 

PILED10G20C 

COLED10G2 

PILED20Y10A 

PILED20Y10C 

COLED20Y1 

PIR101 

PIR102 COR1 

PIR201 

PIR202 
COR2 

PIR301 

PIR302 
COR3 

PIR401 

PIR402 
COR4 

PIR501 

PIR502 
COR5 

PIR601 PIR602 
COR6 

PIR701 

PIR702 
COR7 

PIR801 PIR802 
COR8 

PIR901 

PIR902 
COR9 

PIR1001 PIR1002 
COR10 

PIR1101 

PIR1102 
COR11 

PIR1201 PIR1202 
COR12 

PIR1301 

PIR1302 

COR13 

PIR1401 

PIR1402 

COR14 

PIR1501 PIR1502 
COR15 

PIR2601 

PIR2602 
COR26 

PIR2701 

PIR2702 
COR27 

PIR3301 

PIR3302 

COR33 PIR3401 

PIR3402 

COR34 

PIR23601 PIR23602 

COR236 

PIR23701 PIR23702 

COR237 

PIR23801 PIR23802 

COR238 

PIR23901 

PIR23902 
COR239 

PIR24001 

PIR24002 
COR240 

PIR24101 

PIR24102 COR241 

PIR24301 

PIR24302 COR243 

PIR24401 PIR24402 

COR244 

PIR24501 PIR24502 

COR245 

PIR24601 

PIR24602 
COR246 

PIR25201 

PIR25202 
COR252 

PIR25301 PIR25302 

COR253 

PIR25401 

PIR25402 
COR254 

PIRN101 

PIRN102 
CORN1 

PIU101 

PIU102 

PIU103 

COU1 

PIU201 

PIU202 

PIU203 

PIU204 

PIU205 

PIU206 

PIU207 

PIU208 

COU2 

PIU301 PIU302 PIU303 PIU304 PIU305 

PIU306 PIU307 PIU308 
COU3 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 PIU406 

PIU407 

PIU408 

PIU409 

PIU4010 

PIU4011 

PIU4012 

PIU4013 

PIU4014 

PIU4015 

PIU4016 

PIU4017 

PIU4018 

PIU4019 

PIU4020 

PIU4021 

PIU4022 

PIU4023 

PIU4024 PIU4025 

PIU4026 

PIU4027 

PIU4028 

PIU4029 PIU4030 

PIU4031 

PIU4032 

PIU4033 

PIU4034 

PIU4035 

PIU4036 

PIU4037 

PIU4038 

PIU4039 

PIU4040 

PIU4041 

PIU4042 

PIU4043 PIU4044 

PIU4045 

PIU4046 

PIU4047 

PIU4048 

PIU4049 

PIU4050 

PIU4051 

PIU4052 

PIU4053 

PIU4054 

PIU4055 

PIU4056 PIU4057 

PIU4058 

PIU4059 

PIU4060 

PIU4061 

PIU4062 

PIU4063 

PIU4064 

PIU4065 

PIU4066 PIU4067 

PIU4068 

PIU4069 

PIU4070 

PIU4071 

PIU4072 

PIU4073 

PIU4074 

PIU4075 

PIU4076 

PIU4077 

PIU4078 PIU4079 

PIU4080 

PIU4081 

PIU4082 

PIU4083 

PIU4084 

PIU4085 

PIU4086 

PIU4087 

PIU4088 

PIU4089 

PIU4090 

PIU4091 

PIU4092 

PIU4093 

PIU4094 

PIU4095 

PIU4096 

PIU4097 

PIU4098 

PIU4099 

PIU40100 

PIU40101 PIU40102 

PIU40103 

PIU40104 

PIU40105 

PIU40106 

PIU40107 

PIU40108 

PIU40109 

PIU40110 

PIU40111 

PIU40112 

PIU40113 PIU40114 

PIU40115 

PIU40116 

PIU40117 

PIU40118 

PIU40119 

PIU40120 

PIU40121 

PIU40122 

PIU40123 

PIU40124 PIU40125 

PIU40126 

PIU40127 

PIU40128 

PIU40129 

PIU40130 

PIU40131 

PIU40132 

PIU40133 

PIU40134 

PIU40135 

PIU40136 

PIU40137 PIU40138 

PIU40139 

PIU40140 

PIU40141 

PIU40142 

PIU40143 

PIU40144 

COU4 

PIU801 

PIU802 

PIU803 

PIU804 

PIU805 

PIU806 

PIU807 

PIU808 

PIU809 

PIU8010 

PIU8011 

PIU8012 

PIU8013 

PIU8014 

PIU8015 

PIU8016 

COU8 

PIU901 

PIU902 
PIU903 

PIU904 

PIU905 

COU9 

PIU4601 

PIU4602 

PIU4603 
PIU4604 

PIU4605 

PIU4606 

PIU4607 

PIU4608 

COU46 

PIU4603 

PIX101 PIX102 

COX1 

PIR301 
PIU4084 

NLBRD0REV0BIT0 PIR401 
PIU4083 

NLBRD0REV0BIT1 
PIR501 

PIU4082 
NLBRD0REV0BIT2 

PIR2702 

PIU40132 

NLCAN0LED 

PID2502 

PIR24301 

PIU4606 
NLCAN0N 

POCAN0L 

PID2501 

PIR24101 PIR25201 

PIU4607 
NLCAN0P 

POCAN0H 
PIR25302 

PIR25402 

PIU40136 

NLCAN0RX 

PIU40135 

PIU4601 
NLCAN0TX 

PIR1302 

PIU204 

PIU304 

PIU4040 
NLFLASH0nCS 

PIR1401 

PIU205 

PIU305 

PIU4045 
NLFLASH0nWP 

PIC501 

PIC601 PIC701 

PIC1401 

PIC1601 

PIC1901 

PIC2401 

PIC2801 

PIC3101 

PIC3501 

PIC3701 

PIC3801 

PIC4401 

PIC5702 

PIC5901 PIC6001 PIC6101 

PIC7102 

PIC19901 

PIC20001 

PIC20202 

PIC20602 

PID2503 

PIFB201 

PIJ103 

PIJ107 

PIJ109 

PIJ203 

PILED10G20C 

PILED20Y10C 

PIR701 

PIR1402 

PIR24601 

PIR25401 

PIRN101 

PIU103 

PIU207 

PIU307 

PIU406 

PIU4025 

PIU4030 

PIU4044 

PIU4057 

PIU4067 

PIU4074 

PIU4075 

PIU4079 

PIU4091 

PIU40102 

PIU40114 

PIU40125 

PIU40138 

PIU809 

PIU8010 

PIU8015 

PIU4602 

PIC4901 PIC6301 PIC6501 PIC6601 
PIC6701 

PIFB202 

PIU409 

PIU4010 

PIU902 

NLGNDA 

PIR2602 

PIU40131 

NLHEARTBEAT0LED 

PIR801 

PIU40118 

NLJTAG0TCK 

PIR1201 

PIU40116 

NLJTAG0TDI 
PIR1001 

PIU40115 

NLJTAG0TDO 

PIR601 

PIU40117 

NLJTAG0TMS 

PIC602 
PIU4093 

PIX101 PIC702 PIU4092 PIX102 

PIC5701 PIU802 

PIC6502 PIC6602 

PIU408 

PIU905 

PIC6901 PIU801 PIC6902 

PIU803 

PIC7001 PIU804 PIC7002 

PIU805 

PIC7101 PIU806 

PIC19902 
PID220A PIR23602 

PIR23901 

PIC20002 
PID230A PIR23702 

PIR24001 

PIC20201 

PIR23801 

PIR24102 PIR24302 

PID220C PIR24401 

PID230C PIR24501 

PIFB101 
PIR101 

PIU101 

POnRESET 

PIJ102 

PIR201 
PIR602 

PIJ104 

PIR702 

PIR802 

PIJ105 PIJ106 

PIR901 

PIR1002 

PIJ108 

PIR1101 

PIR1202 

PIJ1010 PIR1502 

PIJ201 

PIU8014 

PIJ202 

PIU8013 

PILED10G20A 

PIR2601 

PILED20Y10A 

PIR2701 

PIR3302 

PIRN102 

PIU403 

PONTC0AMBIENT 

PIR3402 

PIU404 PONTC0BUCK 

PIR23601 

PIU4054 

POWRAP0ENGAGE0MICRO 

PIR23701 

PIU4055 

POFIRE0INDICATOR0MICRO 

PIR23802 PIU4605 

PIR24402 POWRAP0ENGAGE0SW 

PIR24502 POFIRE0INDICATOR 

PIR24602 
PIU4608 

PIR25301 PIU4604 

PIU401 POVBATT0REF 
PIU402 POPRECHARGE0VALUE 

PIU4011 

PIU4012 PORIGHT0SWEEP0ACT0CURRENT0SENSE 
PIU4013 POLEFT0SWEEP0ACT0CURRENT0SENSE 
PIU4014 PORIGHT0BRUSH0CURRENT0SENSE 
PIU4015 POLEFT0BRUSH0CURRENT0SENSE 

PIU4016 

PIU4017 

PIU4018 

PIU4019 

PIU4020 

PIU4021 

PIU4022 

PIU4023 

PIU4026 POWRAP0VAC0FREQUENCY0SENSE 
PIU4027 

PIU4028 PODUST20VAC0FREQUENCY0SENSE 
PIU4031 

PIU4032 PODUST10VAC0FREQUENCY0SENSE 

PIU4033 

PIU4034 

PIU4035 

PIU4036 

PIU4046 

PIU4047 

PIU4048 

PIU4050 PORIGHT0BRUSH0PWM 
PIU4051 POLEFT0SWEEP0ACT0PWM 
PIU4052 POLEFT0BRUSH0PWM 
PIU4053 

PIU4058 POPRECHARGE0ERROR 
PIU4059 POCLOSE0RELAY 
PIU4060 POENABLE0PRECHARGE 
PIU4061 

PIU4062 PORIGHT0SWEEP0ACT0PWM 
PIU4063 PODUST10VAC0ON0PWM 
PIU4064 PODUST20VAC0ON0PWM 
PIU4065 POWRAP0VAC0ON0PWM 

PIU4068 

PIU4069 

PIU4070 

PIU4071 

PIU4072 

PIU4073 

PIU4076 

PIU4077 

PIU4080 

PIU4081 

PIU4085 

PIU4086 

PIU4087 

PIU4088 

PIU4089 

PIU4095 PORIGHT0SWEEP0ACT0STATUS 
PIU4096 PORIGHT0SWEEP0ACT0DIR 

PIU4097 

PIU4098 

PIU4099 

PIU40100 

PIU40103 PORIGHT0SWEEP0ACT0DISABLE 
PIU40104 

PIU40105 POLEFT0SWEEP0ACT0STATUS 
PIU40106 POLEFT0SWEEP0ACT0DIR 
PIU40107 POLEFT0SWEEP0ACT0DISABLE 
PIU40108 

PIU40109 

PIU40110 

PIU40111 

PIU40112 

PIU40119 

PIU40120 

PIU40121 

PIU40122 

PIU40123 

PIU40127 

PIU40128 POLT0BRUSH0STATUS 
PIU40129 

PIU40130 PORT0BRUSH0STATUS 

PIU40133 

PIU40134 

PIU40139 

PIU40140 

PIU40141 

PIU40142 

PIU40143 

PIU40144 

PIU807 

PIU808 

PIU901 

PIC3702 
PIR1501 

PIU203 

PIU303 

NLnRESET 

PIC1602 PIFB102 

PIU4090 
NLnRESET0Micro 

PIU4037 

PIU8012 
NLRS2320RX 

PIC4402 

PIU4038 

PIU8011 
NLRS2320TX 

PIU202 

PIU302 

PIU4039 
NLSPI00FLASH0FRAM0CLK 

PIU208 

PIU308 PIU4041 
NLSPI00FLASH0FRAM0RX 

PIU201 

PIU301 

PIU4042 
NLSPI00FLASH0FRAM0TX 

PIC502 

PIC1402 

PIC1902 

PIC2402 

PIC2802 

PIC3102 PIC3802 PIC5902 PIC6002 PIC6102 

PIFB302 

PIJ101 

PIR102 

PIR202 

PIR302 PIR402 PIR502 

PIR902 PIR1102 

PIR1301 

PIR25202 

PIU102 

PIU206 

PIU306 

PIU405 

PIU4024 

PIU4029 

PIU4043 

PIU4056 

PIU4066 

PIU4078 

PIU4094 

PIU40101 

PIU40113 

PIU40124 

PIU40137 

PIU8016 

PIC6702 

PIC20601 

PIR3301 PIR3401 

PIR23902 

PIR24002 

PIU903 

PIU904 

PIU4603 

PIC4902 PIC6302 

PIFB301 

PIU407 
NLVDDA 

PIC3502 

PIU4049 

PIU40126 

NLVDDC 

POCAN0H 
POCAN0L 

POCLOSE0RELAY 

PODUST10VAC0FREQUENCY0SENSE 

PODUST10VAC0ON0PWM 

PODUST20VAC0FREQUENCY0SENSE 

PODUST20VAC0ON0PWM 

POENABLE0PRECHARGE 

POFIRE0INDICATOR POFIRE0INDICATOR0MICRO 

POLEFT0BRUSH0CURRENT0SENSE 

POLEFT0BRUSH0PWM 

POLEFT0SWEEP0ACT0CURRENT0SENSE 

POLEFT0SWEEP0ACT0DIR 
POLEFT0SWEEP0ACT0DISABLE 

POLEFT0SWEEP0ACT0PWM 

POLEFT0SWEEP0ACT0STATUS 

POLT0BRUSH0STATUS 

POnRESET 

PONTC0AMBIENT 

PONTC0BUCK 

POPRECHARGE0ERROR 

POPRECHARGE0VALUE 

PORIGHT0BRUSH0CURRENT0SENSE 

PORIGHT0BRUSH0PWM 

PORIGHT0SWEEP0ACT0CURRENT0SENSE 

PORIGHT0SWEEP0ACT0DIR 
PORIGHT0SWEEP0ACT0DISABLE 

PORIGHT0SWEEP0ACT0PWM 

PORIGHT0SWEEP0ACT0STATUS 

PORT0BRUSH0STATUS 

POVBATT0REF 

POWRAP0ENGAGE0MICRO POWRAP0ENGAGE0SW 

POWRAP0VAC0FREQUENCY0SENSE 

POWRAP0VAC0ON0PWM 
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M17 LIGHTNING: SIDE SWEEP

03 - LEFT BRUSH LSDPWM.SchDoc

74V1G08STR
5A

5A

5A

KEEP AND and SWITCH CLOSE

LEFT BRUSH

LIGHTNING
SWEEP BOARD LSDPWM

SPARE

5A

5A

Keep sense 

wires on 

same layer.

Connect to line 

before going to via!

A/D filtering

NOTES on Plan-B Resistors - 

Rf @ 28.7K

Ro @ 147K

0A = 0.502V to Micro

5.02A = 2.50V to Micro

PLACE CAP CLOSE TO MICRO

R209

10K

C167
2.2nF

R190
10K

DNI

C162 .01uF

C184

0.1uF

R203
39.2K

IN+ 1

IN- 3

OUT4 V
CC

5
G

N
D

2

U37

LMV331

R226

27m

R184

143K

C170

1uF

R222
10K

R213
36.5K

R225

27m

6.3V

C185
100uF

TP60

DNI

R235

28.7K

5

6
7

8
4

-

+

U44B

OPA2727

R189
10K

R202
10K

9

10
8

U39C

74HC08-HCT-TTL

TP66

DNI

4

5
6

U39B

74HC08-HCT-TTL

R234

121

TP56

DNI

R211

143K

R224

1K

R219

10K

R212

147K

TP55

DNI

C190
22nF

C178

0.1uF

R210

10K
DNI

C181
6.8nF

R220
10K

R221
10K

R216

121

C197 220pF

R204
10K

C169

0.1uF

R191

1K

R215
10K

R186
10K

R188
10K

R214
10K

C196
0.1uF

1

2
3

14
7

VCC

GND

U39A

74HC08-HCT-TTL

RG4
1K

TP61

DNI

R185
10K

M2

IRLR2908pbf

IN1

G
N

D
2

EN3 FB 4

OUT 5
U41

TPS73101

3

2
1

8
4

-

+

U44A

OPA2727

D20

SK310A-TP

12

13
11

U39D

74HC08-HCT-TTL

R187

1K

C179

10uF

nA1

B2

nCLR3

nQ 4Q 13

C14

R/C15

V
CC

16

G
N

D
8

U38A

74HCT423

TP68

DNI

nA9

B10

C6

R/C7

nCLR11

Q 5

nQ 12

U38B

74HCT423

C180 .01uF

TP54

DNI

VDD_5p0V

VDD_5p0V

VDD_5p0V

VDD_5p0V

VDD_5p0V

LEFT_BRUSH_PWM

nRESET

LT_BRUSH_STATUS

LEFT_BRUSH_LOAD

nRESET

FLYBACK

LEFT_BRUSH_CURRENT_SENSE

GAIN_A GAIN_B

Offset_AVREF_2P5

PIC16201 PIC16202 
COC162 

PIC16701 

PIC16702 COC167 

PIC16901 

PIC16902 COC169 

PIC17001 

PIC17002 COC170 

PIC17801 

PIC17802 COC178 

PIC17901 

PIC17902 COC179 

PIC18001 PIC18002 
COC180 

PIC18101 

PIC18102 COC181 

PIC18401 

PIC18402 COC184 PIC18501 

PIC18502 

COC185 

PIC19001 

PIC19002 COC190 

PIC19601 

PIC19602 
COC196 

PIC19701 PIC19702 
COC197 

PID200A PID200C 

COD20 

PIM20D 

PIM20G 

PIM20S 

COM2 

PIR18401 PIR18402 

COR184 

PIR18501 

PIR18502 
COR185 

PIR18601 

PIR18602 
COR186 

PIR18701 PIR18702 

COR187 

PIR18801 

PIR18802 

COR188 

PIR18901 

PIR18902 

COR189 PIR19001 

PIR19002 

COR190 

PIR19101 PIR19102 

COR191 

PIR20201 

PIR20202 
COR202 

PIR20301 

PIR20302 

COR203 

PIR20401 

PIR20402 
COR204 

PIR20901 PIR20902 

COR209 

PIR21001 

PIR21002 

COR210 

PIR21101 PIR21102 

COR211 

PIR21201 PIR21202 

COR212 

PIR21301 

PIR21302 
COR213 

PIR21401 

PIR21402 
COR214 

PIR21501 

PIR21502 
COR215 

PIR21601 PIR21602 

COR216 

PIR21901 PIR21902 

COR219 

PIR22001 

PIR22002 

COR220 

PIR22101 

PIR22102 

COR221 

PIR22201 

PIR22202 
COR222 

PIR22401 PIR22402 

COR224 

PIR22501 

PIR22502 

COR225 
PIR22601 

PIR22602 

COR226 

PIR23401 PIR23402 

COR234 

PIR23501 PIR23502 

COR235 

PIRG401 

PIRG402 
CORG4 

PITP5401 

COTP54 

PITP5501 

COTP55 

PITP5601 

COTP56 

PITP6001 

COTP60 

PITP6101 

COTP61 

PITP6601 

COTP66 

PITP6801 

COTP68 

PIU3701 

PIU3702 

PIU3703 

PIU3704 

PIU3705 COU37 

PIU3801 

PIU3802 

PIU3803 

PIU3804 

PIU3808 

PIU38013 

PIU38014 

PIU38015 

PIU38016 COU38A 

PIU3805 

PIU3806 

PIU3807 

PIU3809 

PIU38010 

PIU38011 

PIU38012 

COU38B 

PIU3901 

PIU3902 

PIU3903 

PIU3907 

PIU39014 COU39A 

PIU3904 

PIU3905 

PIU3906 

COU39B 

PIU3908 

PIU3909 

PIU39010 

COU39C 

PIU39011 

PIU39012 

PIU39013 

COU39D 

PIU4101 

PIU4102 
PIU4103 PIU4104 

PIU4105 

COU41 

PIU4401 

PIU4402 

PIU4403 

PIU4404 

PIU4408 COU44A 

PIU4404 

PIU4405 

PIU4406 

PIU4407 

PIU4408 

COU44B 

PIC16701 

PIC16901 PIC17001 PIC17801 PIC17901 

PIC18101 

PIC18401 PIC18502 

PIC19001 

PIC19601 

PIR18501 
PIR18601 

PIR18802 

PIR18902 
PIR19002 

PIR20201 

PIR21002 

PIR21101 

PIR21301 

PIR21401 

PIR21501 

PIR22002 

PIR22502 PIR22602 

PIRG401 

PIU3702 

PIU3808 

PIU3907 

PIU4102 

PIU4404 

PIC16201 

PIR18402 PIU38015 

PIC16202 PIU38014 

PIC18001 

PIR21102 PIU3807 

PIC18002 PIU3806 

PIC19602 PIR23402 POLEFT0BRUSH0CURRENT0SENSE 

PIC19701 

PIR23501 

PIRG402 

PITP6801 

PIU4402 

PIC19702 

PIR18702 

PIR23401 

PIR23502 

PIU4401 

PID200A 

PIM20D 

POLEFT0BRUSH0LOAD 

PID200C POFLYBACK 

PIM20G PIR21601 

PIR22202 
PIM20S 

PIR22201 

PIR22402 

PIR22501 PIR22601 

PIR18502 PIU38010 
PIR18602 PIU3809 

PIR18701 
PITP5501 

PIU3703 

PIR18801 

PIU39013 

PIR18901 

PIU39012 

PIR19001 

PIU39011 

PIR19102 

PITP5601 
PIU3704 

PIU39010 

PIR20202 

PIU3801 

PIR20301 

PIR21202 

PITP6001 

PIU3701 

PIU4105 

PIR20302 

PIR21302 
PIU4104 

PIR20401 
PIU3901 

PIR20901 

PIU4407 

PIR20902 

PIR21001 

PIU4406 

PIR21201 

PIR22401 

PITP6601 

PIU4403 

PIR21402 PIU3902 POLEFT0BRUSH0PWM 

PIR21502 

PITP6101 

PIU3802 

PIU3903 

PIU3904 

PIR21602 

PIU3906 

PIR21901 PIU4405 PIR21902 

PIR22001 

PIR22102 

PITP5401 

PIU38013 PIU3905 

POLT0BRUSH0STATUS 

PIU3803 

PIU3908 

PIU3804 

PIU3805 

PIU38011 

PIU3909 

POnRESET 

PIU38012 

PIU4404 

PIU4408 

PIC16702 

PIC16902 PIC17002 PIC17802 PIC17902 

PIC18102 

PIC18402 PIC18501 

PIC19002 

PIR18401 

PIR19101 

PIR20402 

PIR22101 

PIU3705 

PIU38016 

PIU39014 

PIU4101 

PIU4103 

PIU4408 

POFLYBACK 

POLEFT0BRUSH0CURRENT0SENSE 

POLEFT0BRUSH0LOAD POLEFT0BRUSH0PWM 

POLT0BRUSH0STATUS 

POnRESET 
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M17 LIGHTNING: SIDE SWEEP

04 - RIGHT BRUSH LSDPWM.SchDoc

74V1G08STR
5A

5A

5A

KEEP AND and SWITCH CLOSE

RIGHT BRUSH

LIGHTNING
SWEEP BOARD LSDPWM

SPARE

A/D filtering

Connect to line 

before going to via!

Connect to line 

before going to via!

5A

Keep sense 

wires on 

same layer.

PLACE CAP CLOSE TO MICRO

NOTES on Plan-B Resistors - 

Rf @ 28.7K

Ro @ 147K

0A = 0.502V to Micro

5.02A = 2.50V to Micro

IN+ 1

IN- 3

OUT4 V
CC

5
G

N
D

2

U22

LMV331

R105

1K

R167

27m

5

6
7

8
4

-

+U29B

OPA2727

R126
39.2K

R102

143K

C109 .01uF R109

1K

R148
10K

C138 .01uF

C147

0.1uF

R127 10K

R143

10K

C140
2.2nF

R103
10K

R161
10K

6.3V

C108
100uF

R104
10K

TP28

DNI

nA1

B2

nCLR3

nQ 4Q 13

C14

R/C15

V
CC

16

G
N

D
8

U23A

74HCT423

1

2
3

14
7

VCC

GND

U24A

74HC08-HCT-TTL

R108
10K

DNI

12

13
11

U24D

74HC08-HCT-TTL

R160

10K

C122

1uF

C150
0.1uF

R168

27m

R106
10K

TP30

DNI

D15

SK310A-TP

R166

1K

R107
10K

C141
22nF

TP47

DNI

R147
36.5K

R149
10K

R144

10K
DNI

TP33

DNI

R125
10K

R173

28.7K

IN1

G
N

D
2

EN3 FB 4

OUT 5
U27

TPS73101

3

2
1

8
4

-

+

U29A

OPA2727

R150

121

RG3
1K

TP36

DNI

C145

0.1uF

TP41

DNI

TP29

DNI

M1

IRLR2908pbf

9

10
8

U24C

74HC08-HCT-TTL

C137

10uF

C123

0.1uF

R162
10K

C118
6.8nF

4

5
6

U24B

74HC08-HCT-TTL

R145

143K

R146

147K

nA9

B10

C6

R/C7

nCLR11

Q 5

nQ 12

U23B

74HCT423

C152 220pF

R172

121

R164
10K

VDD_5p0V

VDD_5p0V

VDD_5p0V

VDD_5p0V

VDD_5p0V

RIGHT_BRUSH_PWM

nRESET

RT_BRUSH_STATUS

RIGHT_BRUSH_LOAD

nRESET

FLYBACK

RIGHT_BRUSH_CURRENT_SENSE

GAIN_A GAIN_B

Offset_A

PIC10801 

PIC10802 

COC108 

PIC10901 PIC10902 
COC109 

PIC11801 

PIC11802 COC118 

PIC12201 

PIC12202 COC122 

PIC12301 

PIC12302 COC123 

PIC13701 

PIC13702 COC137 

PIC13801 PIC13802 
COC138 

PIC14001 

PIC14002 COC140 

PIC14101 

PIC14102 COC141 

PIC14501 

PIC14502 COC145 

PIC14701 

PIC14702 COC147 

PIC15001 

PIC15002 
COC150 

PIC15201 PIC15202 
COC152 

PID150A PID150C 

COD15 

PIM10D 

PIM10G 

PIM10S 

COM1 

PIR10201 PIR10202 

COR102 

PIR10301 

PIR10302 
COR103 

PIR10401 

PIR10402 
COR104 

PIR10501 PIR10502 

COR105 

PIR10601 

PIR10602 

COR106 

PIR10701 

PIR10702 

COR107 PIR10801 

PIR10802 

COR108 

PIR10901 PIR10902 

COR109 

PIR12501 

PIR12502 
COR125 

PIR12601 

PIR12602 

COR126 

PIR12701 PIR12702 

COR127 

PIR14301 PIR14302 

COR143 

PIR14401 

PIR14402 

COR144 

PIR14501 PIR14502 

COR145 

PIR14601 PIR14602 

COR146 

PIR14701 

PIR14702 
COR147 

PIR14801 

PIR14802 
COR148 

PIR14901 

PIR14902 
COR149 

PIR15001 PIR15002 

COR150 

PIR16001 PIR16002 

COR160 

PIR16101 

PIR16102 

COR161 

PIR16201 

PIR16202 

COR162 

PIR16401 

PIR16402 
COR164 

PIR16601 PIR16602 

COR166 

PIR16701 

PIR16702 

COR167 
PIR16801 

PIR16802 

COR168 

PIR17201 PIR17202 

COR172 

PIR17301 PIR17302 

COR173 

PIRG301 

PIRG302 
CORG3 

PITP2801 

COTP28 

PITP2901 

COTP29 

PITP3001 

COTP30 

PITP3301 

COTP33 

PITP3601 

COTP36 

PITP4101 

COTP41 

PITP4701 

COTP47 

PIU2201 

PIU2202 

PIU2203 

PIU2204 

PIU2205 
COU22 

PIU2301 

PIU2302 

PIU2303 

PIU2304 

PIU2308 

PIU23013 

PIU23014 

PIU23015 

PIU23016 COU23A 

PIU2305 

PIU2306 

PIU2307 

PIU2309 

PIU23010 

PIU23011 

PIU23012 

COU23B 

PIU2401 

PIU2402 

PIU2403 

PIU2407 

PIU24014 COU24A 

PIU2404 

PIU2405 

PIU2406 

COU24B 

PIU2408 

PIU2409 

PIU24010 

COU24C 

PIU24011 

PIU24012 

PIU24013 

COU24D 

PIU2701 

PIU2702 
PIU2703 PIU2704 

PIU2705 

COU27 

PIU2901 

PIU2902 

PIU2903 

PIU2904 

PIU2908 COU29A 

PIU2904 

PIU2905 

PIU2906 

PIU2907 

PIU2908 

COU29B 

PIC10802 

PIC11801 

PIC12201 PIC12301 PIC13701 

PIC14001 PIC14101 

PIC14501 PIC14701 

PIC15001 

PIR10301 
PIR10401 

PIR10602 

PIR10702 
PIR10802 

PIR12501 

PIR14402 

PIR14501 

PIR14701 

PIR14801 

PIR14901 

PIR16102 

PIR16702 PIR16802 

PIRG301 

PIU2202 

PIU2308 

PIU2407 

PIU2702 

PIU2904 

PIC10901 

PIR10202 PIU23015 

PIC10902 PIU23014 

PIC13801 

PIR14502 PIU2307 

PIC13802 PIU2306 

PIC15002 PIR17202 PORIGHT0BRUSH0CURRENT0SENSE 

PIC15201 

PIR17301 

PIRG302 

PITP4701 

PIU2902 

PIC15202 

PIR10502 

PIR17201 

PIR17302 

PIU2901 

PID150A 

PIM10D 

PORIGHT0BRUSH0LOAD 

PID150C POFLYBACK 

PIM10G PIR15001 

PIR16402 
PIM10S 

PIR16401 

PIR16602 

PIR16701 PIR16801 

PIR10302 PIU23010 
PIR10402 PIU2309 

PIR10501 
PITP2901 

PIU2203 

PIR10601 

PIU24013 

PIR10701 

PIU24012 

PIR10801 

PIU24011 

PIR10902 

PITP3001 
PIU2204 

PIU24010 

PIR12502 

PIU2301 

PIR12601 

PIR14602 

PITP3301 

PIU2201 

PIU2705 

PIR12602 

PIR14702 
PIU2704 

PIR12702 

PIU2401 

PIR14301 

PIU2907 

PIR14302 

PIR14401 

PIU2906 

PIR14601 

PIR16601 

PITP4101 

PIU2903 

PIR14802 PIU2402 PORIGHT0BRUSH0PWM 

PIR14902 

PITP3601 

PIU2302 

PIU2403 

PIU2404 

PIR15002 

PIU2406 

PIR16001 PIU2905 PIR16002 

PIR16101 

PIR16202 

PITP2801 

PIU23013 PIU2405 

PORT0BRUSH0STATUS 

PIU2303 

PIU2408 

PIU2304 

PIU2305 

PIU23011 

PIU2409 

POnRESET 

PIU23012 

PIU2904 

PIU2908 

PIC10801 

PIC11802 

PIC12202 PIC12302 PIC13702 

PIC14002 PIC14102 

PIC14502 PIC14702 

PIR10201 

PIR10901 

PIR12701 

PIR16201 

PIU2205 

PIU23016 

PIU24014 

PIU2701 

PIU2703 

PIU2908 

POFLYBACK 

POnRESET 

PORIGHT0BRUSH0CURRENT0SENSE 

PORIGHT0BRUSH0LOAD PORIGHT0BRUSH0PWM 

PORT0BRUSH0STATUS 
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M17 LIGHTNING: SIDE SWEEP

05 - LEFT SWEEP ACT.SchDoc

LIGHTNING

load is pulled high in case of 

overcurrent or timeout. - other 

side of load MUST be 

connected to V_36_Relay

2A

2A

2A

10A

5A

2A

HIP4082 and IRFS3206 Switches 

To be as close as possible.

Copper width to handle 10A

Copper width to handle 10A

1.2V

2A

2A

2A

Copper width to handle 10A

Copper width to handle 10A

Copper width to handle 10A

10A

LEFT BRUSH ACT

Cgs of 33nF not Populated. This is used to

reduce miller effect and EMI during testing of the 

circuit. i=c dv/dt. 

So since capacitance increases, for a constant current, 

slew rate increases.

SWEEP BOARD H - BRIDGE

SPARE

A/D filtering

NOTES on Plan-B Resistors - 

Rf @ 14K

Ro @ 75K

0A = 0.493V to Micro

9.91A = 2.50V to Micro

10A

Keep sense 

wires on 

same layer.

Connect to line 

before going to via!
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COR124 

PIR20801 

PIR20802 
COR208 

PIR21701 PIR21702 

COR217 

PIR21801 

PIR21802 
COR218 

PIR22701 

PIR22702 
COR227 

PIR22801 

PIR22802 
COR228 

PIR22901 PIR22902 

COR229 
PIR25101 PIR25102 

COR251 
PITP2301 

COTP23 

PITP2401 

COTP24 

PITP2501 

COTP25 

PITP2601 

COTP26 

PITP6201 

COTP62 

PITP6701 

COTP67 

PIU2101 

PIU2102 

PIU2103 

PIU2104 

PIU2108 COU21A 

PIU2104 

PIU2105 

PIU2106 

PIU2107 

PIU2108 COU21B 

PIU4201 

PIU4202 

PIU4203 

PIU4204 

PIU4205 
COU42 

PIC10401 

PIC11101 PIC11202 

PIC12001 PIC12101 PIC12801 

PIC12901 

PIC18201 

PIC18601 

PIC21402 PID1901 

PIR9401 

PIR12202 

PIR12302 

PIR22701 

PIU2104 

PIU4202 

PIC10402 
PIR9301 

PITP2401 
PIU2103 

PIC10501 

PIC21401 PID290K 

PIR9502 

PITP2601 POWRAP0VAC0VOLTAGE0CONTROL 

PIC10502 

PIR9201 PIR9302 

PIC18202 
PID1903 

PIR21801 

PIR22901 PIU4203 

PIC18602 

PIR21702 

PIR22702 

PIR22801 

PITP6701 

PIU4201 

PID290A PIR25102 

PIR9202 
PITP2301 POWRAP0VAC0ON0PWM 

PIR9402 
PIR9501 

PITP2501 

PIU2102 

PIR11401 PIU2105 PIR11402 

PIR12102 

PIR12201 

PIR12301 
PIR12402 

PIU2106 

PIR12401 

PIU2107 

PIR20801 

PIR21701 

PITP6201 
PIU4204 POWRAP0VAC0FREQUENCY0SENSE 

PIR22902 POWRAP0VAC0VOLT0CNTRL0SIGNAL PIR25101 PIU2101 

PIU2104 

PIU2108 

PIC11102 PIC11201 

PIC12002 PIC12102 PIC12802 

PIC12902 

PID1902 
PIR12101 PIR20802 

PIR21802 

PIR22802 

PIU4205 PIU2108 

POWRAP0VAC0FREQUENCY0SENSE 

POWRAP0VAC0ON0PWM 
POWRAP0VAC0VOLT0CNTRL0SIGNAL POWRAP0VAC0VOLTAGE0CONTROL 
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M17 LIGHTNING: SIDE SWEEP

09 - PWR SUPPLIES & CONNECTORS.SchDoc

Place these decoupling capacitors near the Micro.

Place these decoupling capacitors near noisy lines.
7

11

11

6

12V 5V

3.3V

Need a bit more current than the linear can provide. Peaks of 2A.

POWER SUPPLIES & CONNECTORS

Space these 100uF capacitors apart

for the 3.3V Boundary

3.3V
0.25 AMP CAPABILITY

Resistor to discharge

BULK Capacitors

DISCHARGE RESISTOR(S)

Place 1 at top of board, 1 in middle and 1 at bottom

<1A

<1A

<1A

<1A

<1A

<1A

10A

10A

<1A

10A

10A

5A

1A

<1A

<1A

<1A

5A

5A

5A

WRAP_VAC_VOLT_CNTRL_SIGNAL

RIGHT_SWEEP_ACT_LOAD1
RIGHT_SWEEP_ACT_LOAD2

DUST2_VAC_VOLT_CNTRL_SIGNAL
DUST1_VAC_VOLT_CNTRL_SIGNAL
WRAP_ENGAGE_SW
FIRE_INDICATOR

LEFT_SWEEP_ACT_LOAD1
LEFT_SWEEP_ACT_LOAD2

DUST2_VAC_VOLTAGE_CONTROL
WRAP_VAC_VOLTAGE_CONTROL

DUST1_VAC_VOLTAGE_CONTROL

LEFT_BRUSH_LOAD
RIGHT_BRUSH_LOAD

C157
1uF

C74

0.1uF

C53

C58

1
2

+ C191

820uF 63V

TP6

DNI

RFB1
8.87K

C22

TP57

DNI L3

47uH

C160
1uF

C1

50V

C201
220uF

FID1

FIDUCIAL/ADNI

C166
1uF

L2

47uH

C73

0.1uF

CSS2
10nF

C41

C195
1uF

CBOOT2
22nF

C55

0.1uF

C130
1uF

VCC1

SD2

Vin3

SYNC4

CO
M

P
5

FB 6RT
7

RAMP8 A
G

N
D

9

SS10

OUT 11

PG
N

D
12

IS 13

SW 14

PRE 15

BST 16

PA
D

17U45

LM5575MH/NOPB

RT2
10.7K

C36

0.1uF

C29

D18

.790V

TP53

DNI

C52

CBYP1
1uF

C18

1%

R248
49.9K

C47

1%

R247
49.9K

C51

C4
1uF

VCC1

SD2

Vin3

SYNC4

CO
M

P
5

FB 6RT
7

RAMP8 A
G

N
D

9

SS10

OUT 11

PG
N

D
12

IS 13

SW 14

PRE 15

BST 16

PA
D

17U40

LM5575MH/NOPB

6.3V
20%

C62
100uF

100V

CIN2
1uF

C75
1uF

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

MT1

MT2

J4

39-29-1207  Mini Fit Jr. RA connector

C50

C46

1
2

+ C172

820uF 63V

C133
1uF

INPUT1

G
N

D
2

G
N

D
4

OUTPUT 3
U11 LM2937ES-3.3/NOPB

C3

CRAMP1
470pF

6.3V
20%

C11
100uF

FID3

FIDUCIAL/ADNI

C56

0.1uF

C20

RFB4
3.09K

C177
1uF

C23

C54

50V

C173
220uF

CCOMP1 1.2nF

C21

1uF

RCOMP2

24.3K

C25

C148
1uF

C45

C15

C156
1uF

1
2
3
4

J5

CON4

C30

1
2

+ C203

820uF 63V

RT1
10.7K

C10

TP1

DNI

TP7

DNI

C17

RFB2
1K

C76

0.1uF

D21

.790V

C34

C9

C187
1uF

1%

R242
49.9K

C42

C119
1uF

CBYP2
1uF

C39
6.8nF

CSS1
10nF

1
2
3
4

MT1

MT2

J3

MOLEX_MINI_FIT_SR_42820-2213

100V

CIN1
1uF

C2
22nF

C40

CBOOT1
22nF

C78

10uF 6.3V
20%

C32
100uF

C13

FID2

FIDUCIAL/ADNI

1
2

+ C171

820uF 63V

C12

C77

0.1uF

C27

C26

1
2

+ C192

820uF 63V

TP21

DNI

RFB3
1K

CCOMP2

1.2nF

TP69

DNI

C1005X7R1H222K

C33
2.2nF

RCOMP1 24.3K

C48

10uF

C8

CRAMP2
470pF

VDD_12V

VDD_12V

VDD_3p3V

VDD_5p0V

VDD_5p0V VDD_5p0V

Secondary_Relay

Secondary_Relay

VDD_12V

VDD_3p3V VDD_3p3V

VDD_3p3V

Secondary_Relay

Secondary_Relay

VDD_5p0V

CAN_H
CAN_L

PRECHARGE_IN

WRAP_VAC_VOLT_CNTRL_SIGNAL

RIGHT_SWEEP_ACT_LOAD1
RIGHT_SWEEP_ACT_LOAD2

DUST2_VAC_VOLT_CNTRL_SIGNAL
DUST1_VAC_VOLT_CNTRL_SIGNAL

FIRE_INDICATOR
WRAP_ENGAGE_SW

Curtis_Pull_Down

PRECHARGE_IN
SECONDARY_RELAY_COIL

LEFT_SWEEP_ACT_LOAD1
LEFT_SWEEP_ACT_LOAD2

DUST2_VAC_VOLTAGE_CONTROL
WRAP_VAC_VOLTAGE_CONTROL

DUST1_VAC_VOLTAGE_CONTROL

RIGHT_BRUSH_LOAD
LEFT_BRUSH_LOAD

FLYBACK

100V
4.7µF

C215
100V
4.7µF

C216

0.1µF
100V
C207

0.1µF
100V
C208

60V
SMAJ60CA-13-F

D26

PIC101 

PIC102 COC1 

PIC201 

PIC202 COC2 

PIC301 

PIC302 COC3 

PIC401 

PIC402 COC4 

PIC801 

PIC802 COC8 

PIC901 

PIC902 COC9 

PIC1001 

PIC1002 COC10 

PIC1101 

PIC1102 

COC11 

PIC1201 

PIC1202 COC12 

PIC1301 

PIC1302 COC13 

PIC1501 

PIC1502 COC15 

PIC1701 

PIC1702 COC17 

PIC1801 

PIC1802 COC18 

PIC2001 

PIC2002 COC20 

PIC2101 

PIC2102 COC21 
PIC2201 

PIC2202 COC22 

PIC2301 

PIC2302 COC23 

PIC2501 

PIC2502 COC25 

PIC2601 

PIC2602 COC26 

PIC2701 

PIC2702 COC27 

PIC2901 

PIC2902 COC29 

PIC3001 

PIC3002 COC30 
PIC3201 

PIC3202 

COC32 

PIC3301 

PIC3302 COC33 

PIC3401 

PIC3402 COC34 

PIC3601 

PIC3602 COC36 

PIC3901 

PIC3902 COC39 

PIC4001 

PIC4002 COC40 

PIC4101 

PIC4102 COC41 

PIC4201 

PIC4202 COC42 

PIC4501 

PIC4502 COC45 

PIC4601 

PIC4602 COC46 

PIC4701 

PIC4702 COC47 

PIC4801 

PIC4802 COC48 

PIC5001 

PIC5002 COC50 

PIC5101 

PIC5102 COC51 

PIC5201 

PIC5202 COC52 

PIC5301 

PIC5302 COC53 

PIC5401 

PIC5402 COC54 

PIC5501 

PIC5502 COC55 

PIC5601 

PIC5602 COC56 

PIC5801 

PIC5802 COC58 

PIC6201 

PIC6202 

COC62 

PIC7301 

PIC7302 COC73 

PIC7401 

PIC7402 COC74 
PIC7501 

PIC7502 
COC75 

PIC7601 

PIC7602 COC76 
PIC7701 

PIC7702 COC77 

PIC7801 

PIC7802 COC78 

PIC11901 

PIC11902 COC119 

PIC13001 

PIC13002 COC130 

PIC13301 

PIC13302 COC133 

PIC14801 

PIC14802 COC148 

PIC15601 

PIC15602 COC156 

PIC15701 

PIC15702 COC157 
PIC16001 

PIC16002 COC160 

PIC16601 

PIC16602 COC166 

PIC17101 

PIC17102 

COC171 
PIC17201 

PIC17202 

COC172 

PIC17301 

PIC17302 

COC173 

PIC17701 

PIC17702 COC177 
PIC18701 

PIC18702 COC187 

PIC19101 

PIC19102 

COC191 
PIC19201 

PIC19202 

COC192 

PIC19501 

PIC19502 COC195 

PIC20101 

PIC20102 

COC201 

PIC20301 

PIC20302 

COC203 

PIC20701 

PIC20702 
COC207 

PIC20801 

PIC20802 
COC208 

PIC21501 

PIC21502 
COC215 

PIC21601 

PIC21602 
COC216 

PICBOOT101 PICBOOT102 
COCBOOT1 

PICBOOT201 PICBOOT202 
COCBOOT2 

PICBYP101 

PICBYP102 
COCBYP1 

PICBYP201 

PICBYP202 
COCBYP2 

PICCOMP101 PICCOMP102 
COCCOMP1 

PICCOMP201 PICCOMP202 

COCCOMP2 

PICIN101 

PICIN102 

COCIN1 
PICIN201 

PICIN202 

COCIN2 

PICRAMP101 

PICRAMP102 COCRAMP1 

PICRAMP201 

PICRAMP202 COCRAMP2 

PICSS101 

PICSS102 COCSS1 

PICSS201 

PICSS202 COCSS2 
PID180A PID180C 

COD18 
PID210A PID210C 

COD21 

PID260A 

PID260K 
COD26 

PIFID101 

COFID1 

PIFID201 

COFID2 

PIFID301 

COFID3 

PIJ301 

PIJ302 

PIJ303 

PIJ304 

PIJ30MT1 

PIJ30MT2 

COJ3 

PIJ401 

PIJ402 

PIJ403 

PIJ404 

PIJ405 

PIJ406 

PIJ407 

PIJ408 

PIJ409 

PIJ4010 

PIJ4011 

PIJ4012 

PIJ4013 

PIJ4014 

PIJ4015 

PIJ4016 

PIJ4017 

PIJ4018 

PIJ4019 

PIJ4020 

PIJ40MT1 

PIJ40MT2 

COJ4 

PIJ501 

PIJ502 

PIJ503 

PIJ504 

COJ5 

PIL201 PIL202 

COL2 
PIL301 PIL302 

COL3 

PIR24201 

PIR24202 

COR242 PIR24701 

PIR24702 

COR247 PIR24801 

PIR24802 

COR248 

PIRCOMP101 PIRCOMP102 
CORCOMP1 

PIRCOMP201 PIRCOMP202 

CORCOMP2 PIRFB101 

PIRFB102 
CORFB1 

PIRFB201 

PIRFB202 
CORFB2 

PIRFB301 

PIRFB302 
CORFB3 

PIRFB401 

PIRFB402 
CORFB4 

PIRT101 

PIRT102 
CORT1 

PIRT201 

PIRT202 
CORT2 

PITP101 

COTP1 

PITP601 

COTP6 

PITP701 

COTP7 

PITP2101 

COTP21 

PITP5301 

COTP53 
PITP5701 

COTP57 

PITP6901 

COTP69 

PIU1101 

PIU1102 

PIU1103 

PIU1104 

COU11 

PIU4001 

PIU4002 

PIU4003 

PIU4004 

PIU4005 
PIU4006 

PIU4007 
PIU4008 

PIU4009 

PIU40010 

PIU40011 

PIU40012 

PIU40013 

PIU40014 

PIU40015 

PIU40016 

PIU40017 COU40 

PIU4501 

PIU4502 

PIU4503 

PIU4504 

PIU4505 
PIU4506 

PIU4507 
PIU4508 

PIU4509 

PIU45010 

PIU45011 

PIU45012 

PIU45013 

PIU45014 

PIU45015 

PIU45016 

PIU45017 COU45 

PIJ405 
NLDUST10VAC0VOLT0CNTRL0SIGNAL 

PODUST10VAC0VOLT0CNTRL0SIGNAL 

PIJ4010 
NLDUST10VAC0VOLTAGE0CONTROL 

PODUST10VAC0VOLTAGE0CONTROL 

PIJ404 
NLDUST20VAC0VOLT0CNTRL0SIGNAL 

PODUST20VAC0VOLT0CNTRL0SIGNAL 

PIJ409 
NLDUST20VAC0VOLTAGE0CONTROL 

PODUST20VAC0VOLTAGE0CONTROL 

PIJ407 
NLFIRE0INDICATOR POFIRE0INDICATOR 

PIC101 

PIC201 PIC301 

PIC401 PIC801 PIC901 

PIC1001 

PIC1102 

PIC1201 

PIC1301 

PIC1501 PIC1701 

PIC1801 

PIC2001 

PIC2101 
PIC2201 

PIC2301 PIC2501 

PIC2601 

PIC2701 

PIC2901 

PIC3001 
PIC3202 

PIC3301 

PIC3401 

PIC3601 

PIC3901 

PIC4001 PIC4101 

PIC4201 

PIC4501 PIC4601 PIC4701 
PIC4801 

PIC5001 PIC5101 

PIC5201 

PIC5301 PIC5401 

PIC5501 PIC5601 

PIC5801 

PIC6202 PIC7301 PIC7401 
PIC7501 

PIC7601 
PIC7701 

PIC7801 

PIC11901 PIC13001 
PIC13301 PIC14801 PIC15601 PIC15701 

PIC16001 PIC16601 

PIC17102 PIC17202 

PIC17302 

PIC17701 
PIC18701 

PIC19102 PIC19202 

PIC19501 

PIC20102 

PIC20302 

PIC20702 PIC20802 PIC21502 PIC21602 

PICBYP101 PICBYP201 

PICIN102 PICIN202 

PICRAMP101 PICRAMP201 

PICSS101 PICSS201 

PID260A 

PIJ301 

PIJ303 

PIJ4020 

PIJ503 

PIR24202 PIR24702 PIR24802 

PIRFB201 PIRFB301 PIRT101 PIRT201 

PITP101 PITP2101 PITP6901 

PIU1102 PIU1104 

PIU4009 PIU40012 

PIU40017 

PIU4509 PIU45012 

PIU45017 

PIJ4017 
NLLEFT0BRUSH0LOAD POLEFT0BRUSH0LOAD 

PIJ4011 
NLLEFT0SWEEP0ACT0LOAD1 POLEFT0SWEEP0ACT0LOAD1 

PIJ4012 
NLLEFT0SWEEP0ACT0LOAD2 POLEFT0SWEEP0ACT0LOAD2 

PIC20701 PIC20801 PIC21501 PIC21601 

PID260K 

PIJ4013 

PIU4503 

POPRECHARGE0IN 

PICBOOT101 

PID180C 

PIL201 PIU40014 

PIU40015 

PICBOOT102 PIU40016 PICBOOT201 

PID210C 

PIL301 PIU45014 

PIU45015 

PICBOOT202 PIU45016 

PICBYP102 PIU4001 PICBYP202 PIU4501 

PICCOMP101 PIRCOMP102 PICCOMP102 

PIU4005 
PICCOMP201 PIRCOMP202 PICCOMP202 

PIU4505 PICRAMP102 
PIU4008 

PICRAMP202 
PIU4508 

PICSS102 PIU40010 PICSS202 PIU45010 

PID180A PIU40013 PID210A PIU45013 

PIFID101 

PIFID201 

PIFID301 

PIJ30MT1 

PIJ30MT2 

PIJ4014 POSECONDARY0RELAY0COIL 
PIJ4015 POCurtis0Pull0Down 

PIJ4018 POFLYBACK 
PIJ4019 

PIJ40MT1 

PIJ40MT2 

PIJ501 POCAN0H 
PIJ502 POCAN0L 

PIJ504 

PIRCOMP101 

PIRFB101 

PIRFB202 

PIU4006 

PIRCOMP201 

PIRFB302 

PIRFB401 

PIU4506 

PIRT102 

PIU4007 
PIRT202 

PIU4507 

PIU4002 

PIU4004 

PIU4502 

PIU4504 

PIJ4016 
NLRIGHT0BRUSH0LOAD PORIGHT0BRUSH0LOAD 

PIJ401 
NLRIGHT0SWEEP0ACT0LOAD1 PORIGHT0SWEEP0ACT0LOAD1 

PIJ402 
NLRIGHT0SWEEP0ACT0LOAD2 PORIGHT0SWEEP0ACT0LOAD2 

PIC17101 PIC17201 PIC19101 PIC19201 PIC20301 

PICIN101 PICIN201 

PIJ302 

PIJ304 

PIR24201 PIR24701 PIR24801 

PIU4003 

PIC102 

PIC202 PIC302 

PIC402 PIC802 PIC902 

PIC1002 

PIC1101 

PIC1202 

PIC1302 

PIC1502 PIC1702 

PIC1802 

PIC2002 

PIC2102 
PIC2202 

PIC2302 PIC2502 

PIC2602 

PIC2702 

PIC2902 

PIC3002 
PIC3201 

PIC3302 

PIC3402 

PIC3602 

PIC3902 

PIC4002 PIC4102 

PIC4202 

PIC4502 PIC4602 PIC4702 
PIC4802 

PIC5002 PIC5102 

PIC5202 

PIC5302 PIC5402 

PIC5502 PIC5602 

PIC5802 

PIC6201 PIC7302 PIC7402 PIC7602 PIC7802 

PITP701 
PIU1103 PIC7502 PIC7702 

PIC13302 PIC14802 PIC15602 PIC15702 PIC17702 

PIC20101 
PIL302 

PIRFB402 

PITP601 

PITP5301 

PIU1101 

PIU45011 

PIC11902 PIC13002 PIC16002 PIC16602 

PIC17301 

PIC18702 PIC19502 

PIL202 

PIRFB102 

PITP5701 

PIU40011 

PIJ406 
NLWRAP0ENGAGE0SW POWRAP0ENGAGE0SW 

PIJ403 
NLWRAP0VAC0VOLT0CNTRL0SIGNAL POWRAP0VAC0VOLT0CNTRL0SIGNAL 

PIJ408 
NLWRAP0VAC0VOLTAGE0CONTROL POWRAP0VAC0VOLTAGE0CONTROL 

POCAN0H 
POCAN0L 

POCurtis0Pull0Down 

PODUST10VAC0VOLT0CNTRL0SIGNAL 

PODUST10VAC0VOLTAGE0CONTROL 

PODUST20VAC0VOLT0CNTRL0SIGNAL 

PODUST20VAC0VOLTAGE0CONTROL 

POFIRE0INDICATOR 

POFLYBACK 
POLEFT0BRUSH0LOAD 

POLEFT0SWEEP0ACT0LOAD1 
POLEFT0SWEEP0ACT0LOAD2 

POPRECHARGE0IN 

PORIGHT0BRUSH0LOAD 

PORIGHT0SWEEP0ACT0LOAD1 
PORIGHT0SWEEP0ACT0LOAD2 

POSECONDARY0RELAY0COIL 

POWRAP0ENGAGE0SW 

POWRAP0VAC0VOLT0CNTRL0SIGNAL 

POWRAP0VAC0VOLTAGE0CONTROL 
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M17 LIGHTNING: SIDE SWEEP

10 - PRECHARGE BUCK.SchDoc

Setting Buck to 44V to charge to. 

Worse case senario is 52V

When Buck gets to within ~80% of VBATT

Micro will then turn off Buck

5A

5A

5A

5A

LIGHTNING
SIDE SWEEP BOARD PRE-CHARGE

FLYBACK DIODE

2X120 ohm 3Watt ~ 16V on Relay Coil at VBATT=52V (2.4WATTS) 0.150A

2X120 ohm 3Watt ~ 11V on Relay Coil at VBATT=36V (1.2WATTS) 0.104A

GREEN LED

PRECHARGE

DONE

Capacitor provides necessary inrush 

current to close the relay. Then 

charges up to force a MUCH lower 

current to reduce current through the coil.

Idea taken from Bob Pease.

RED LED

PRECHARGE

ERROR

POPULATE IF THERE ARE ISSUES

DE-POPULATE IF THERE ARE ISSUES

BUCK

LIGHTS IF PRECHARGE 

ERRORS OUT

@52.0V CURTIS_DONE=5V

@36.0V CURTIS_DONE=3.8V

@31.5V CURTIS_DONE=3.3V

COMES FROM MICRO

COMES FROM MICRO

COMES FROM MICRO

GOES TO MICRO

GOES TO MICRO

CLOSE_RELAY SHOULD BE LOW IF PRECHARGE ERRORS OUT
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	Pins
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	DUST1_VAC_VOLT_CNTRL_SIGNAL
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	DUST2_VAC_FREQUENCY_SENSE
	DUST2_VAC_ON_PWM
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	Pins
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