
1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2018-04-24
KiCad E.D.A.  kicad (5.0.0)

Rev: 1.0Size: A4
Id: 1/5

Title: ExplorerLink Control Unit
File: ELCU v1.0.sch
Sheet: /
Matt Rounds

TXD1

G
N

D
2

V
C

C
3

RXD4

AB5 CANL 6
CANH 7

RS8

U1
SN65HVD235DR

1

10
11
12
13

2
3
4
5
6
7
8
9

J3
PPTC131

MODEM_RST

UART_FROM_MODEM
UART_TO_MODEM

PS

CAN0RX
CAN0TX

PB61 PD7 10

PC7 13
PC6 14
PC5 15
PC4 16

PA017

PA118

PA219

PA320

PA421

PA522

PA623

PA724

PF028

PF129

PF230

PF331

PB74

PD4 43

PD5 44

PB045

PB146

PB247

PB348

PC3 49

PF45

PC2 50
PC1 51
PC0 52

PD6 53PB557
PB458

PE4 59
PE3 6

PE5 60

PD0 61

PD1 62

PD2 63

PD3 64

PE2 7
PE1 8
PE0 9

U3A
TM4C123GH6PM

GND

GND

CAN0H
CAN0L

UART_TO_MODEM
UART_FROM_MODEM

CAN1RX_VCOMRX
CAN1TX_VCOMTX

KEY
MODEM_RST

PS

CAN0TX
CAN0RX

GND

+3.3V

KEY

AVTEMP1
AVTEMP2
AVTEMP3
AVTEMP4
AVTEMP5
AVTEMP6

JTAG_TCK
JTAG_TMS
JTAG_TDI
JTAG_TDO

CAN1RX_VCOMRX
CAN1TX_VCOMTX

JTAG_TCK
JTAG_TMS
JTAG_TDI

JTAG_TDO

GND

R5
10k

R4
10k

+3.3V

TXD1

G
N

D
2

V
C

C
3

RXD4

AB5 CANL 6
CANH 7

RS8

U2
SN65HVD235DR

CAN1RX_VCOMRX
CAN1TX_VCOMTX

GND

GND

CAN1H
CAN1L

+3.3V

LED_FR_SIGNAL

AVTEMP1

AVTEMP2
AVTEMP3

AVTEMP4

AVTEMP5
AVTEMP6

CAN0H
CAN0L

CAN1H
CAN1L

Top row
Bottom row

+12V

+5V

USGRP1TRIG
USGRP2TRIG

USGRP3TRIG

USGRP4TRIG

USTX
USRX

USTX
USRX

USGRP1TRIG
USGRP2TRIG

USGRP3TRIG
USGRP4TRIG

PF4

PF4

+3.3V

for temps

for usonics1
2
3
4
5
6
7
8

J1
5040500891

+3.3V

PF3

PF3

+5V

3.7V LiPo powers the modem through this pin and 
is charged by the modem's onboard 3.7V charger.
Amperage is measured with NCS199.

PF1_MCU_CTS
PF0_MCU_RTS

R1

0 R2

0

MODEM_CTS
MODEM_RTS

PF2
R3

0

MODEM_DTR

PF0_MCU_RTS
PF1_MCU_CTS

PF2

D

G

S

Q2
BSR802N

LED_RR_SIGNAL
LED_RL_SIGNAL
LED_FL_SIGNAL

GND

LED_FR_SINK

LED_FR_SIGNAL

D

G

S

Q4
BSR802N

GND

LED_RR_SINK

LED_RR_SIGNAL

D

G

S

Q3
BSR802N

GND

LED_RL_SINK

LED_RL_SIGNAL

D

G

S

Q1
BSR802N

GND

LED_FL_SINK

LED_FL_SIGNAL

LED_FR_SINK
LED_RR_SINK
LED_RL_SINK
LED_FL_SINK

R7
10k

R6
10k

+3.3V

USFECHO
USRECHO

USFECHO
USRECHO

Power

Power.sch

DAC

DAC.sch

DAC_SCL
DAC_SDA

BLENDCONTROL
12V_AN1

12V_AN2

12V_AN3

3V7_SWITCHED

RST

12V Inputs

12V Inputs.sch

CONNECTORSASSIST LED SINKSCAN

MCU

ADDITIONAL SHEETS

AVGP1
AVGP2

AVCS
AVBATT
AVGP2_SCALED
AVGP1_SCALED

PF0_MCU_RTS
PF1_MCU_CTS

PF2

Flow control is not in use unless these jumpers
are in place.

If UART0 debug serial is in use, CAN1 cannot be
used and must be disconnected.

5V_EN

RUN_MCU
START_MCU

Ignition

Ignition.sch

RUN_OUT

START_OUT

GND

GND

1

10
11
12
13
14
15
16
17
18
19

2

20
21
22
23
24
25
26
27
28
29

3

30
31
32
33
34
35
36
37
38
39

4

40

5
6
7
8
9

J2
0559594030



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2018-04-24
KiCad E.D.A.  kicad (5.0.0)

Rev: 1.0Size: A4
Id: 2/5

Title: ExplorerLink Control Unit
File: Power.sch
Sheet: /Power/
Matt Rounds

IN1

G
N

D
2

EN3 NR 4
OUT 5

U6
TPS73633

+3.7V

+3.3V

GND

C20
0.01uF

GND

1
2

3

SW2A
JS202011SCQN

4
5

6

SW2B

C19
1.0uF

GND

REF 1

G
N

D
2

V
S

3

+IN4

-IN5

OUT 6

U5
NCS199A1

GND

+3.3V

+3.7V

R14
0.01

+3.7V_preCS

1
2

J4
S2B-PH-SM4-TB

+3.7V_preCS

GND

L1
2.2uH

P
G

N
D

1

VIN2

EN3

A
G

N
D

4

FB 5
VOS 6
SW 7

PG8

U4
TPS62160DGK

GND

+12V

C2
10uF

C1
22uF

GND

+5V

C17

0.1uF
GND

1V reference

R16
6.2kR17

2.7k

+3.3V

R11
953k

R12
180k

D2
Green

GND

R18

330

D1
Green

GND

R10

3305V_EN

AVCS

3V7_SWITCHED

GND

+3.3V

VDD11

GND 12

VDDA2

VDDC25

VDD26

GND 27

GNDA 3

WAKE 32

HIB 33

XOSC0 34

GNDX 35

XOSC1 36

VBAT37

RST38
GND 39

OSC0 40

OSC1 41

VDD42

VDD54

GND 55

VDDC56

U3B
TM4C123GH6PM

C9

0.01uF

C8

0.1uF

C7

0.01uF

C6

0.1uF

C5

0.01uF

C14

0.1uF

C13

0.1uF

C12

1.0uF

C11

2.2uF

GND

C4

1.0uF

GND

GND

+3.3V

R15
10k

Y2
16MHz

Y1
32.768KHz

C15
10pF

C16
10pF

C10
24pF

GND GND

C3
24pF

GND

C18

0.01uF

GND

R13
470

RST

GND

PWR_FLAG PWR_FLAG

From 3.7V LiPo
before shunt

PWR_FLAG

From vehicle 
battery

+12V +3.7V

PWR_FLAG

From LiPo after 
current shunt

+3.7V_preCS

MCU POWER

3.3V REGULATOR

3.7V INPUT / 
CURRENT SENSE

5V REGULATOR

+5V

PWR_FLAG

From TPS62160

3V7_SWITCHED

PWR_FLAG

PWR_FLAG

1 2

3 4

5

SW1
KMR2



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2018-04-24
KiCad E.D.A.  kicad (5.0.0)

Rev: 1.0Size: A4
Id: 3/5

Title: ExplorerLink Control Unit
File: DAC.sch
Sheet: /DAC/
Matt Rounds

R
E

F
1

SCL10
SDA11

CLR12

V
D

D
IO

13

LDAC14
OUTA 2

OUTB 3

G
N

D
4

OUTC 5

OUTD 6
V

D
D

7
ADDR18
ADDR09

U8
MAX5815

GND

C21

0.1uF

GND

+3.3V

+3.3V

R22
5k

R21
5k

+3.3V

BLEND_PREAMP
BLEND_PREAMP

2V5_AN3

2V5_AN1
2V5_AN2

GND

C24

22nF
GND

R34
6.8k

R31
33k

1

V
-

2

+3

-4

V
+

5 U10
TSX711

R32

0

2V5_AN1

2V5_AN2

2V5_AN3

R33
0

2V5_AN2

+12V
R30

0

GND

C25

22nF
GND

R39
6.8k

R36
33k

1

V
-

2

+3

-4

V
+

5 U11
TSX711

R37

0
R38
0

+12V
R35

0

GND

C23

22nF
GND

R29
6.8k

R26
33k

1

V
-

2

+3

-4

V
+

5 U9
TSX711

R27

0
R28
0

+12V
R25

0

GND

C22

22nF
GND

R24
6.8k

R20
33k

1

V
-

2

+3

-4

V
+

5 U7
TSX711

R23

0

+12V
R19

0

2V5_AN3

2V5_AN1

For feedback oscillation
prevention, if necessary

For feedback oscillation
prevention, if necessary

For feedback oscillation
prevention, if necessary

For feedback oscillation
prevention, if necessary

Optional amplifier bypass

Optional amplifier bypass

Optional amplifier bypass

DAC_SCL
DAC_SDA

BLENDCONTROL

12V_AN1

12V_AN2

12V_AN3

PWR_FLAG

PWR_FLAG

PWR_FLAG

PWR_FLAG

P
F

04
P

F
03

P
F

02
P

F
01

P
F

01
P

F
02

P
F

03
P

F
04



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2018-04-24
KiCad E.D.A.  kicad (5.0.0)

Rev: 1.0Size: A4
Id: 4/5

Title: ExplorerLink Control Unit
File: 12V Inputs.sch
Sheet: /12V Inputs/
Matt Rounds

+1

V
-

2

-3
4V

+
5

U12
TLV8541

GND

+3.3V
C26

0.1uF
GND

R40
3.6M

R42
1.0M

GND

+12V

R41

0

+1

V
-

2

-3
4V

+
5

U13
TLV8541

GND

+3.3V
C27

0.1uF
GND

R43
3.6M

R45
1.0M

GND

R44

0

+1

V
-

2

-3
4V

+
5

U14
TLV8541

GND

+3.3V
C28

0.1uF
GND

R46
3.6M

R48
1.0M

GND

R47

0

AVGP2_SCALED

AVGP2

AVGP1

AVGP1_SCALED

AVBATT



1 2 3 4 5 6

1 2 3 4 5 6

A

B

C

D

A

B

C

D

Date: 2018-04-24
KiCad E.D.A.  kicad (5.0.0)

Rev: 1.0Size: A4
Id: 5/5

Title: ExplorerLink Control Unit
File: Ignition.sch
Sheet: /Ignition/
Matt Rounds

D

G

S

Q5
BSR802N

GND

1 2
35

K1
G5Q-1A-DC12

+12V

D3
MMBD914L

D

G

S

Q6
BSR802N

GND

1 2
35

K2
G5Q-1A-DC12

+12V

D4
MMBD914L

RUN_OUT START_OUT

RUN_MCU START_MCU

R9
10k

R8
10k


