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VBATT_MEAS

CAN

LED_I2C

LED_DRIVER_OE

SW1

BUZZER_PWM

IMD_ERR

BSPD_ERR

BMS_ERR

CHECK

EGRESS

LCD1_G[2..7]

LCD1_R[2..7]

LCD1_B[2..7]

LCD1_SPI

LCD1_CTRL

FMC_A[0..11]

FMC_D[0..15]

FMC1_CTRL

UP_BTN

DOWN_BTN

SELECT_BTN

RETURN_BTN

NEXT_BTN

PREV_BTN

MCU
STM32 Microcontroller.SchDoc

VBATT_IN+

VBATT_IN-

Power Input Protection
Power In.SchDoc

CAN CAN_PHY

CAN Transceiver
Can Transceiver.SchDoc

CAN_PHY

VBATT_IN+

VBATT_IN-

BUZZER_OUT

Connectors
Connectors.SchDoc

VBATT_MEAS

Regulators
Voltage Regulators.SchDoc

SW1

MCU Power and Program
STM32 Power and Prog.SchDoc

GND

Mounting Holes

M1

#4-40
M3

#4-40
M5

#4-40

FAB1

LOGO1

STACK1

TB1

PCB Components

LCD1_B[2..7]

LCD1_R[2..7]

LCD1_G[2..7]

LCD1_CTRL

LCD1_SPI

LCD Display
LCD Display.SchDoc

LED_I2C

LED_DRIVER_OE

BUZZER_PWM

IMD_ERR

BSPD_ERR

BMS_ERR

CHECK

EGRESS

BUZZER_OUT

Indicators
Indicators.SchDoc

FMC_A[0..11]

FMC_D[0..15]

FMC1_CTRL

SDRAM
SDRAM.SchDoc

M2

#4-40
M4

#4-40
M6

#4-40

UP_BTN

DOWN_BTN

SELECT_BTN

RETURN_BTN

NEXT_BTN

PREV_BTN

Dash and Steering Wheel
Button Input.SchDoc

COFAB1 

COLOGO1 

PIM100 

COM1 
PIM200 

COM2 

PIM300 

COM3 
PIM400 

COM4 

PIM500 

COM5 
PIM600 

COM6 
COSTACK1 

COTB1 

PIM100 PIM200 

PIM300 PIM400 

PIM500 PIM600 
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CAN
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12
3

D1
NUP2105LT1

GND GNDGND

TVS Diodes

ESD Protection

CANBus Termination

Noload resistors if not
terminating node

Differential
Pair

GND

SPLIT

http://tinyurl.com/qf5f7hk
- Recommends 0.25W termination resistors

http://tinyurl.com/oldntqy
- Explains why 0.25W termination resistors are 
recommended for 5V CAN networks

1206 SMT resistors handle 0.25W

Termination Resistor Sizing

10nF
±5%

DNP
C5

http://www.nxp.com/documents/application_not
e/AN10211.pdf
- Recommends <=100pF caps

ESD Protection Capacitors

100nF
±5%

C1

50pF
±5%

C3
50pF
±5%

C4

CAN_N

CAN_P

12
06 60.4R

1 %

DNP

R3

12
06 60.4R

1 %

DNP

R2

Tom Eliot

Daniel Haddox

TXD 1

GND2 VCC 3

RXD 4

VIO 5

CANL6

CANH7

STB 8

U1

SN65HVDA540QDR

GND

100nF
±5%

C2

VCC3V3 VCC5 VCC3V3

STB

RXD

STB

0402

10ΩR1CAN_N

CAN_P

CAN_DIFF

CAN_PHY CAN_PHY
TX
RX

CAN_SER

CAN

i
CAN
120OhmDiff

i
CAN

Note: standby 
disabled

PIC101 

PIC102 COC1 

PIC201 

PIC202 COC2 

PIC301 

PIC302 COC3 

PIC401 

PIC402 COC4 

PIC501 

PIC502 COC5 

PID101 PID102 

PID103 

COD1 

PIR101 PIR102 

COR1 

PIR201 

PIR202 

COR2 PIR301 

PIR302 

COR3 

PIU101 

PIU102 PIU103 

PIU104 

PIU105 

PIU106 

PIU107 

PIU108 

COU1 

PIC302 
PID101 

PIR201 

PIU106 

NLCAN0N 

NLCAN0PHY POCAN0PHY 

PIC402 
PID102 

PIR301 

PIU107 
NLCAN0P 

NLCAN0PHY POCAN0PHY 

PIC101 PIC201 

PIC301 PIC401 

PIC501 PID103 

PIU102 

PIU108 

NLSTB 

PIR101 POCAN 
PIU101 

POCAN PIR102 PIU104 
NLRXD 

PIC502 

PIR202 PIR302 NLSPLIT 

PIC202 

PIU105 

PIC102 

PIU103 

POCAN POCAN0RX POCAN0TX POCAN0PHY POCAN0PHY0CAN0N POCAN0PHY0CAN0P 
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Power In

0603
100 V
1nF

C6

VBATT_IN+

VBATT_IN-

0603
100 V
1nF

C7 D2
SMAJ24CA-E3/61

GND

1 %
133K

R7

1 %
169K

R8

5.1M
1 %

R6

VIN1

UV2

OV3 GND 4

SHDN5 FAULT 6

VOUT 7GATE

8

U2
LT-LTC4365-TS8-8

1 %100K

R5

GND GND

GATE

VIN

UV

OV

SHDN

VBatt

Under / Over / Reverse Voltage Protection

GND

VBatt

D3
LTST-C191TBKT

8.2k
5 %

R4

Power Input Status

TP4

TP3
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FB1

MPZ1608Y101BTD25

FB2

MPZ1608Y101BTD25

8

2

17
Q1A

SI4946BEY-T1-E3

6

4

3 5
Q1B

SI4946BEY-T1-E3

PIC601 

PIC602 
COC6 PIC701 

PIC702 
COC7 

PID201 

PID202 
COD2 

PID300 

PID301 
COD3 

PIFB101 PIFB102 

COFB1 

PIFB201 PIFB202 

COFB2 

PIQ101 

PIQ102 

PIQ107 PIQ108 

COQ1A 

PIQ103 

PIQ104 

PIQ105 PIQ106 

COQ1B 

PIR401 

PIR402 
COR4 

PIR501 PIR502 
COR5 

PIR601 

PIR602 
COR6 

PIR701 

PIR702 
COR7 

PIR801 

PIR802 
COR8 

PITP301 

COTP3 

PITP401 

COTP4 

PIU201 

PIU202 

PIU203 PIU204 

PIU205 PIU206 

PIU207 

PIU208 

COU2 

PIQ102 PIQ104 

PIU208 
NLGATE PIC702 PID201 

PID301 

PIFB202 

PIR801 

PITP401 PIU204 

PID300 
PIR401 

PIQ101 PIQ103 

PIU206 

PIR701 
PIR802 

PIU203 
NLOV 

PIR502 PIU205 
NLS\H\D\N\ 

PIR601 

PIR702 PIU202 
NLUV 

PIQ105 PIQ106 

PIR402 

PITP301 

PIU207 

PIC601 

PIFB101 POVBATT0IN0 

PIC602 

PIFB201 POVBATT0IN0 

PIC701 PID202 
PIFB102 PIQ107 PIQ108 

PIR501 

PIR602 

PIU201 
NLVIN 

POVBATT0IN0 
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Power

Device Current Draw (max)

PUMP_L_PWR 3 A
PUMP_R_PWR 3 A
FAN_PWR 5.5 A
BRAKE_PWR 300 mA
VCC5 53.1 mA
-------------------------------------
Total 11.85 A 
(max)

Device Current Draw (max)

MCU 30 mA
VREF 20 mA
ADC Cond. 60 mA 
(est)
Diag LEDS 50 mA 
(est)
Sensors (est.) 1A
------------------------------------
Total 1.16 A

VCC12 / GND AVCC5 / AGND

Device Current Draw (max)

CAN Trans. 70 mA
L_Pump Switch 1.3 mA
R_Pump Switch 1.3 mA
Fan Switch 3.3 mA
Brake Switch 1.6 mA
Diag LEDS 50 mA 
(est)
------------------------------------
Total 127.5 mA

@ 5v =
.6375 W 

VCC5 / GND

Clamping diodes max If (forward current) = 120mA
Vf (forward voltage) = 1V max at 120mA

Voltage between divider resistors: 5V + Vf = 6V

Maximum over/undervoltage with 1kohm resistor at 120mA:
(Vmax - 6V) / 10K = 120mA; Vmax = 126V (really high)

So, limiting factor in resistors is current leakage from VBatt to AGND in sensing.

1mA leakage to ground: 17V (worst case) / 1mA = 17kohm, so use resistor total > 17kohm for 
leakage less than 1mA.

12K / 5K yields 17:5 divider ratio, adding up to 17kohm.

Clamping Diodes & Voltage Divider

GND GND

R10

100K
GND

VCC3V3

GND GND

Use C0G / NP0 Output Pi Filter

VBatt

±10%
10uF
C9

560pF
±5%

C14

1 2L2

742792664

2.2uH1 2L1

74437346022

GND

GND

VCC3V3

17:3.3 divider
Clamping Diodes

Unity Gain Buffer

13.7K
1 %

R14

3K3
1 %

R16

12
3

D6 MMBD452LT1G

VBATT_MEAS

110k
5 %

R15

47nF
±10%

C19

GND

Fc = ~30Hz

1206
16 V
22uF
±10%

C11
1206
16 V
22uF
±10%

C10

VBatt_SNS

SW 1

SW 2

SW 3

PG 4

FB 5

AGND 6

FSW7

DEF8

SS/TR9

AVIN10

PVIN11

PVIN12

EN13 VOS 14

PGND 15

PGND 16

EP 17

U3

TPS62152RGTT

2

1

3

5

4

U5
LMV321M5X

VSYS

GND

VBatt

Power Indicators

5V Supply

3.3V Supply

GND

VCC5

D4
LTST-C191TBKT

330R
5 %

R9

GND

D5
LTST-C191TBKT

330R
5 %

R13

TP5

Switching Regulator, 3-17V input 3.3V output Switching Regulator, 3.5-36V input 5V 2A output

SW 1

SW 2

CBOOT 3

VCC4 BIAS 5

SYNC6

RT7

PGOOD 8

PGND15

PGND16

FB 9

AGND10 SS/TRK 11

EN12

VIN13

VIN14

PAD17

U4

LM42602-Q1PWP

GND

08
05

±10%
18pF

C0
G

/N
P0 C13

08
05

±10%
4.7uFX

5R

C18

GND

0402

470nF±10%

X6S

C8

12
10

22uF
±10%

X
5R

C12

VBatt

±10%

06
03

1uFX
5R

C15

GNDGND

12
06

10%
47uFX

5R

C16

GND

±10%

06
03

2.2uFX
5R

C17

GND

1M
1%

R11

255K
1%

R12

GND

VCC5

VCC3V3

VCC3V3

10uHL3

SLF6045T-100M1R6
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PIC801 PIC802 

COC8 

PIC901 

PIC902 

COC9 

PIC1001 

PIC1002 
COC10 PIC1101 

PIC1102 
COC11 

PIC1201 

PIC1202 COC12 

PIC1301 

PIC1302 COC13 

PIC1401 

PIC1402 COC14 

PIC1501 

PIC1502 COC15 

PIC1601 

PIC1602 COC16 

PIC1701 

PIC1702 COC17 

PIC1801 

PIC1802 COC18 

PIC1901 

PIC1902 
COC19 

PID400 

PID401 
COD4 

PID500 

PID501 
COD5 

PID601 PID602 

PID603 

COD6 

PIL101 PIL102 

COL1 
PIL201 PIL202 

COL2 

PIL301 PIL302 

COL3 

PIR901 

PIR902 
COR9 

PIR1001 PIR1002 
COR10 

PIR1101 

PIR1102 COR11 

PIR1201 

PIR1202 COR12 

PIR1301 

PIR1302 
COR13 

PIR1401 

PIR1402 

COR14 

PIR1501 PIR1502 
COR15 

PIR1601 

PIR1602 

COR16 

PITP501 

COTP5 
PIU301 

PIU302 

PIU303 

PIU304 

PIU305 

PIU306 

PIU307 

PIU308 

PIU309 

PIU3010 

PIU3011 

PIU3012 

PIU3013 PIU3014 

PIU3015 

PIU3016 

PIU3017 

COU3 

PIU401 

PIU402 

PIU403 

PIU404 PIU405 

PIU406 

PIU407 

PIU408 

PIU409 

PIU4010 PIU4011 

PIU4012 

PIU4013 

PIU4014 

PIU4015 

PIU4016 

PIU4017 

COU4 

PIU501 

PIU502 

PIU503 

PIU504 

PIU505 COU5 

PIC902 
PIC1002 PIC1102 

PIC1201 

PIC1401 
PIC1501 

PIC1601 
PIC1701 PIC1801 

PIC1902 

PID401 

PID501 

PID601 

PIR1201 

PIR1602 

PIU305 

PIU306 

PIU307 

PIU308 

PIU3015 

PIU3016 

PIU3017 PIU406 

PIU4010 

PIU4015 

PIU4016 

PIU4017 

PIU502 

PIC801 

PIL301 

PIU401 

PIU402 

PIC802 PIU403 

PIC1001 
PIL102 PIL201 

PIR1001 

PIU3014 

PIC1301 PIR1101 

PIR1202 

PIU409 

PIC1402 

PIU309 

PIC1702 

PIU404 

PID400 
PIR901 

PID500 
PIR1301 

PIL101 

PIU301 

PIU302 

PIU303 

PIR1002 PIU304 

PIR1402 
PIR1501 

PIR1601 

PIU407 

PIU408 

PIU4011 

PIC901 

PIC1202 

PIC1502 

PIR1401 

PIU3010 

PIU3011 

PIU3012 

PIU3013 PIU4012 

PIU4013 

PIU4014 

NLVSYS 

PIU503 

PIU504 POVBATT0MEAS 

PIC1901 

PID603 
PIR1502 PIU501 

NLVBatt0SNS 

PIC1101 

PID602 

PIL202 

PIR1302 

PITP501 

PIU505 

PIC1302 

PIC1602 

PIC1802 

PIL302 

PIR902 

PIR1102 
PIU405 

POVBATT0MEAS 
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0805

4.7uF
25 V

C27

0402

100nF
25 V

C21

0402

100nF
25 V

C22

0402

100nF
25 V

C23

0402

100nF
25 V

C24

0402

100nF
25 V

C25

0402

100nF
25 V

C26

25 V
0603

1uF
C30

0402

100nF
25 V

C29

Power and Decoupling Caps

0402

100nF
25 V

C20 400mA
240 Ohm

FB3

0402

100nF
25 V

C28

GND

VCC3V3A

SWCLK

SWDIO
NRST

SWO

Serial Wire

SW1 SW1

Program / Debug Interface

VCC1

SWDIO2

RST3

SWCLK4

GND5 SWO6

P1

TagConnect 2030-IDC-NL-SW

GND

TAG_SWO
TAG_SWCLK
TAG_RST
TAG_SWDIO
TAG_VCC

11

22

33 4 4

5 5

6 6
U7

NUP4114UPXV6T1G 0402
100nF
25 V

C31

GNDGND

VBAT 6

VSS16

VDD 17

VDD 30

VSSA31

VREF+32

VDDA 33

VSS38

VDD 39

VSS51

VDD 52

VSS61

VDD 62

VDD 72

VSS83 VDD 84

VSS94 VDD 95

VSS107 VDD 108

VSS120 VDD 121

VSS130 VDD 131

VDD 144

U6C

STM32F429ZIT6U

VCC3V3VCC3V3

VCC3V3A

VCC3V3

VCC3V3

400mA240 Ohm
FB8400mA240 Ohm

FB7 400mA240 Ohm
FB6400mA240 Ohm

FB5

400mA
240 Ohm

FB4

0402

100nF
25 V

C46

0402

100nF
25 V

C47

0402

100nF
25 V

C48

0402

100nF
25 V

C49

0402

100nF
25 V

C50

0402

100nF
25 V

C45

VCC3V3

GND

Decoupling caps for U6C VBAT / 
VDD / VDDA pins

Note: VDDA/VREF input 
pi filter

PIC2001 

PIC2002 

COC20 PIC2101 

PIC2102 

COC21 PIC2201 

PIC2202 

COC22 PIC2301 

PIC2302 

COC23 PIC2401 

PIC2402 

COC24 PIC2501 

PIC2502 

COC25 PIC2601 

PIC2602 

COC26 

PIC2701 

PIC2702 COC27 

PIC2801 
PIC2802 

COC28 PIC2901 
PIC2902 

COC29 

PIC3001 

PIC3002 COC30 

PIC3101 

PIC3102 
COC31 

PIC4501 

PIC4502 

COC45 PIC4601 

PIC4602 

COC46 PIC4701 

PIC4702 

COC47 PIC4801 

PIC4802 

COC48 PIC4901 

PIC4902 

COC49 PIC5001 

PIC5002 

COC50 

PIFB301 PIFB302 

COFB3 

PIFB401 
PIFB402 

COFB4 

PIFB501 PIFB502 
COFB5 

PIFB601 PIFB602 
COFB6 

PIFB701 PIFB702 
COFB7 

PIFB801 PIFB802 
COFB8 

PIP101 

PIP102 

PIP103 

PIP104 

PIP105 

PIP106 

COP1 

PIU606 

PIU6016 

PIU6017 

PIU6030 

PIU6031 

PIU6032 

PIU6033 

PIU6038 

PIU6039 

PIU6051 

PIU6052 

PIU6061 

PIU6062 

PIU6072 

PIU6083 

PIU6084 

PIU6094 

PIU6095 

PIU60107 

PIU60108 

PIU60120 

PIU60121 

PIU60130 

PIU60131 

PIU60144 

COU6C 

PIU701 

PIU702 

PIU703 PIU704 

PIU705 

PIU706 

COU7 

PIC2002 PIC2102 PIC2202 PIC2302 PIC2402 PIC2502 PIC2602 PIC2701 
PIC2802 PIC2902 PIC3001 

PIC3102 

PIC4502 PIC4602 PIC4702 PIC4802 PIC4902 PIC5002 

PIP105 

PIU6016 

PIU6031 

PIU6038 

PIU6051 

PIU6061 

PIU6083 

PIU6094 

PIU60107 

PIU60120 

PIU60130 

PIU702 

PIFB502 

PIU701 

NLSW1 POSW1 
PIFB602 

PIU703 

NLSW1 POSW1 
PIFB702 

PIU706 

NLSW1 POSW1 

PIFB802 

PIU704 

NLSW1 POSW1 
PIFB601 PIP103 

NLTAG0R\S\T\ 

PIFB701 PIP104 
NLTAG0SWCLK 

PIFB501 PIP102 
NLTAG0SWDIO 

PIFB801 PIP106 
NLTAG0SWO 

PIFB402 
PIP101 

NLTAG0VCC 

PIC2001 PIC2101 PIC2201 PIC2301 PIC2401 PIC2501 PIC2601 PIC2702 
PIC2801 

PIC3101 

PIC4501 PIC4601 PIC4701 PIC4801 PIC4901 PIC5001 

PIFB302 

PIFB401 

PIU606 

PIU6017 

PIU6030 

PIU6039 

PIU6052 

PIU6062 

PIU6072 

PIU6084 

PIU6095 

PIU60108 

PIU60121 

PIU60131 

PIU60144 

PIU705 

PIC2901 PIC3002 

PIFB301 PIU6032 

PIU6033 

POSW1 POSW10NRST POSW10SWCLK POSW10SWDIO POSW10SWO 
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GND

VCC3V3

1.6k
5 %

R24

S1
Momentary Switch

STM_NRST

RED

STM_BOOT1

VCC3V3

GND

STM_BOOT0

10K
0402

R23

VCC3V3

GND

"0" "1"

System Memory

10K
0402

DNP
R26

10K
0402

DNP
R22

10K
0402

R25

D7
LTST-C191TBKT

PA0-WKUP(PA0)34

PA135

PA236

PA337

PA440

PA541

PA642

PA743

PB0 46

PB1 47

PB2-BOOT1(PB2) 48

PB10 69

PB11 70

PB12 73

PB13 74

PB14 75

PB15 76

PA8100

PA9101

PA10102

PA11103

PA12104

PA13(JTMS-SWDIO)105

PA14(JTCK-SWCLK)109

PA15(JTDI)110

PB3(JTDO/TRACESWO) 133

PB4(NJTRST) 134

PB5 135

PB6 136

PB7 137

PB8 139

PB9 140

PC137

PC14-OSC32_IN(PC14)8

PC15-OSC32_OUT(PC15)9

PC026

PC127

PC228

PC329

PC444

PC545

PD8 77

PD9 78

PD10 79

PD11 80

PD12 81

PD13 82

PD14 85

PD15 86

PC696

PC797

PC898

PC999

PC10111

PC11112

PC12113

PD0 114

PD1 115

PD2 116

PD3 117

PD4 118

PD5 119

PD6 122

PD7 123

U6A

STM32F429ZIT6U

PH0-OSC_IN(PH0) 23

PH1-OSC_OUT(PH1) 24PG056

PG157

PG287

PG388

PG489

PG590

PG691

PG792

PG893

PG9124

PG10125

PG11126

PG12127

PG13128

PG14129

PG15132

NRST 25

VCAP_1 71

VCAP_2 106

BOOT0 138

PDR_ON 143

PE21

PE32

PE43

PE54

PE65

PF0 10

PF1 11

PF2 12

PF3 13

PF4 14

PF5 15

PF6 18

PF7 19

PF8 20

PF9 21

PF10 22

PF11 49

PF12 50

PF13 53

PF14 54

PF15 55

PE758

PE859

PE960

PE1063

PE1164

PE1265

PE1366

PE1467

PE1568

PE0141

PE1142

U6B

STM32F429ZIT6U

LCD1_VSYNC

SPI1_MOSI

FMC_A6
FMC_A7
FMC_A8
FMC_A9

FMC_A10
FMC_A11

FMC_D4

FMC_D5
FMC_D6
FMC_D7
FMC_D8
FMC_D9
FMC_D10
FMC_D11
FMC_D12

STM_CAN_TX

FMC_D13
FMC_D14
FMC_D15

FMC_D1
FMC_D0

LCD1_CLK

LCD1_HSYNC

FMC_D2
FMC_D3

SPI1_MISO

FMC_A0
FMC_A1
FMC_A2
FMC_A3
FMC_A4
FMC_A5

LCD1_DE

0603
2.2uF
25 V

C35
0603
2.2uF
25 V

C36

GND GND

12
Y1

445I23D25M00000

0402
25 V
22pF
C34

0402
25 V
22pF
C33

GND GND

270
5 %
0402

R18

STM_XTAL2
STM_XTAL1

XTAL2

0402

100nF
25 V

C32

GND

STM_BOOT0

SW1.NRST TP11

TP12

SWCLK
SWDIO

NRST
SWO

Serial Wire

SW1 SW1

SW1.SWDIO
SW1.SWCLK

SW1.NRST
SW1.SWO

TP9

TP10

TX
RX

CAN_SER

CANCAN

0402
10ΩR21

TP6

LED_I2C.SDA

STM_BOOT1
SW1.SWO

TP7
TP8

FMC_D[0..15]

FMC_A[0..11]

SDRAM

LCD

LCD1_SDA

LCD1_SCL

LCD1_CS

BUZZER_PWMBUZZER_PWM

LCD1_HSYNC

LCD1_VSYNC

LCD1_CLK

LCD1_DE

BA0
BA1

SDNE
SDNWE

SDNRAS
SDNCAS

SDCLK
SDCKE

NBL0
NBL1

FMC_CTRL

FMC1_CTRL

LCD1_R[2..7]

LCD1_G[2..7]

LCD1_B[2..7]

LCD1_R[2..7]

LCD1_CTRL

HSYNC

VSYNC

CLK

DE

RESET

LCD_CTRL

10K
0402

R17PDR_ON
VCC3V3

IMD_ERR

BMS_ERR
CHECK

EGRESS

IMD_ERR

BMS_ERR
CHECK
EGRESS

LED_DRIVER_OE

VBATT_MEAS

LED_DRIVER_OE

VBATT_MEAS

SDA

SCL

CS
DCX

SPI_LCD

LCD1_SPILCD1_SPI

Error LEDs

Reset Indicator / Switch

Boot Configuration

LCD1_CTRL

040210Ω
R45040210Ω

R44 040210Ω
R40040210Ω

R39

040210Ω
R56 040210Ω

R53
040210Ω

R47

LCD1_G[2..7]

LCD1_B[2..7]

LCD1_B2

LCD1_B3
LCD1_B4

LCD1_B5

LCD1_B6
LCD1_B7

LCD1_R2

LCD1_R3

LCD1_R4
LCD1_R5

LCD1_R6

LCD1_R7

LCD1_G2

LCD1_G3

LCD1_G4
LCD1_G5

LCD1_G6

LCD1_G7

REVIEW: reset not hooked up

REVIEW: DCX not connected

FMC1_CTRL

SCL
SDA

I2C

LED_I2C LED_I2C

0402
4.7kΩ

R19
0402
4.7kΩ

R20
TP13

TP14

VCC3V3VCC3V3

LED Driver Control

LED_I2C.SCL

LED_I2C.SCL

FMC_A[0..11]

FMC_D[0..15]

SELECT_BTN

RETURN_BTN

UP_BTNUP_BTN

DOWN_BTNDOWN_BTN

NEXT_BTNNEXT_BTN

PREV_BTN PREV_BTN

BSPD_ERR

BSPD_ERR

FMC1_CTRL.BA0
FMC1_CTRL.BA1

FMC1_CTRL.SDNE

FMC1_CTRL.SDNWE

FMC1_CTRL.SDNRAS

FMC1_CTRL.SDNCAS

FMC1_CTRL.SDCLK

FMC1_CTRL.SDCKE

FMC1_CTRL.NBL0
FMC1_CTRL.NBL1

Note: Use X7R caps 
for VCAP_1/2 < 2 
Ohm ESR

Note: Use C0G 
caps for C?, C?, 
low esr

PIC3201 

PIC3202 

COC32 

PIC3301 

PIC3302 COC33 

PIC3401 

PIC3402 COC34 

PIC3501 

PIC3502 
COC35 

PIC3601 

PIC3602 
COC36 

PID700 
PID701 

COD7 

PIR1701 PIR1702 
COR17 

PIR1801 

PIR1802 

COR18 

PIR1901 

PIR1902 

COR19 
PIR2001 

PIR2002 

COR20 

PIR2101 PIR2102 
COR21 

PIR2201 

PIR2202 
COR22 

PIR2301 

PIR2302 
COR23 

PIR2401 

PIR2402 
COR24 

PIR2501 

PIR2502 
COR25 

PIR2601 

PIR2602 
COR26 

PIR3901 PIR3902 
COR39 

PIR4001 PIR4002 
COR40 

PIR4401 PIR4402 
COR44 

PIR4501 PIR4502 
COR45 

PIR4701 PIR4702 
COR47 

PIR5301 PIR5302 
COR53 

PIR5601 PIR5602 
COR56 

PIS101 
PIS102 

COS1 

PITP601 

COTP6 

PITP701 

COTP7 

PITP801 

COTP8 

PITP901 

COTP9 

PITP1001 
COTP10 

PITP1101 COTP11 
PITP1201 

COTP12 

PITP1301 

COTP13 

PITP1401 COTP14 
PIU607 

PIU608 

PIU609 

PIU6026 

PIU6027 

PIU6028 

PIU6029 

PIU6034 

PIU6035 

PIU6036 

PIU6037 

PIU6040 

PIU6041 

PIU6042 

PIU6043 

PIU6044 

PIU6045 

PIU6046 

PIU6047 

PIU6048 

PIU6069 

PIU6070 

PIU6073 

PIU6074 

PIU6075 

PIU6076 

PIU6077 

PIU6078 

PIU6079 

PIU6080 

PIU6081 

PIU6082 

PIU6085 

PIU6086 

PIU6096 

PIU6097 

PIU6098 

PIU6099 

PIU60100 

PIU60101 

PIU60102 

PIU60103 

PIU60104 

PIU60105 

PIU60109 

PIU60110 

PIU60111 

PIU60112 

PIU60113 

PIU60114 

PIU60115 

PIU60116 

PIU60117 

PIU60118 

PIU60119 

PIU60122 

PIU60123 

PIU60133 

PIU60134 

PIU60135 

PIU60136 

PIU60137 

PIU60139 

PIU60140 

COU6A 

PIU601 

PIU602 

PIU603 

PIU604 

PIU605 

PIU6010 

PIU6011 

PIU6012 

PIU6013 

PIU6014 

PIU6015 

PIU6018 

PIU6019 

PIU6020 

PIU6021 

PIU6022 

PIU6023 

PIU6024 

PIU6025 

PIU6049 

PIU6050 

PIU6053 

PIU6054 

PIU6055 

PIU6056 

PIU6057 

PIU6058 

PIU6059 

PIU6060 

PIU6063 

PIU6064 

PIU6065 

PIU6066 

PIU6067 

PIU6068 

PIU6071 

PIU6087 

PIU6088 

PIU6089 

PIU6090 

PIU6091 

PIU6092 

PIU6093 

PIU60106 PIU60124 

PIU60125 

PIU60126 

PIU60127 

PIU60128 

PIU60129 

PIU60132 

PIU60138 

PIU60141 

PIU60142 

PIU60143 

COU6B 

PIY101 PIY102 

COY1 

PIU601 
NLBMS0ERR POBMS0ERR 

PIU609 
NLBSPD0ERR 

POBSPD0ERR 

PIU6035 
NLBUZZER0PWM 

POBUZZER0PWM 

PIU602 
NLCHECK 

POCHECK 

PIU60119 
NLDOWN0BTN PODOWN0BTN 

PIU603 
NLEGRESS 

POEGRESS 

PIC3202 

PIC3301 PIC3401 

PIC3502 PIC3602 
PIR2501 PIR2601 

PIS102 

PIU608 
NLIMD0ERR 

POIMD0ERR 

PIR4401 

PIU6092 
NLLCD10CLK 

PIR5302 PIU6020 
NLLCD10CS 

PIR4501 

PIU6022 
NLLCD10DE 

PIR3901 

PIU6096 
NLLCD10HSYNC 

PIR4702 PIU6019 
NLLCD10SCL 

PIR5602 PIU6021 
NLLCD10SDA 

PIR4001 

PIU6040 
NLLCD10VSYNC 

PIU604 
NLLED0DRIVER0OE POLED0DRIVER0OE 

PIR1902 

PITP1401 

PIU60100 
NLLED0I2C0SCL 

NLLED0I2C POLED0I2C 

PIR2002 PITP1301 
PIU6099 

NLLED0I2C0SDA 

NLLED0I2C POLED0I2C 

NLLCD10SPI POLCD10SPI 

PIU60142 

NLFMC10CTRL 

NLFMC10CTRL0NBL1 

POFMC10CTRL 

PIU60141 

NLFMC10CTRL 

NLFMC10CTRL0NBL0 

POFMC10CTRL 

PIU6029 

NLFMC10CTRL 

NLFMC10CTRL0SDCKE 

POFMC10CTRL 

PIU6093 

NLFMC10CTRL 

NLFMC10CTRL0SDCLK 

POFMC10CTRL 

PIU60132 

NLFMC10CTRL 

NLFMC10CTRL0SDNCAS 

POFMC10CTRL 

PIU6049 

NLFMC10CTRL 

NLFMC10CTRL0SDNRAS 

POFMC10CTRL 

PIU6026 

NLFMC10CTRL 

NLFMC10CTRL0SDNWE 

POFMC10CTRL 

PIU6028 

NLFMC10CTRL 

NLFMC10CTRL0SDNE 

POFMC10CTRL 

PIU6090 

NLFMC10CTRL 

NLFMC10CTRL0BA1 

POFMC10CTRL 

PIU6089 

NLFMC10CTRL 

NLFMC10CTRL0BA0 

POFMC10CTRL 

NLLCD10CTRL 
POLCD10CTRL 

PIC3501 

PIU60106 

PIC3601 

PIU6071 

PID701 
PIR2402 

PIR2101 

NLCAN 
POCAN 

PIR3902 

NLLCD10CTRL 
POLCD10CTRL 

PIR4002 

NLLCD10CTRL 
POLCD10CTRL PIR4402 

NLLCD10CTRL 
POLCD10CTRL 

PIR4502 

NLLCD10CTRL 
POLCD10CTRL 

PIR4701 

NLLCD10SPI POLCD10SPI 
PIR5301 

NLLCD10SPI POLCD10SPI 

PIR5601 

NLLCD10SPI POLCD10SPI 

PITP601 
PIU6034 

PIU605 

PIU607 

PIU6018 

PIU6027 

PIU6036 

PIU6041 

PIU6045 

PIU6073 NLCAN 
POCAN 

PIU6075 

PIU6076 

PIU6080 

PIU6081 

PIU6082 

PIU6087 

PIU6088 

PIU6098 

PIU60101 

PIU60102 

PIU60110 

PIU60116 

PIU60128 

PIU60129 

PIU60135 

PIU60136 

PIU60137 

PIU60123 
NLNEXT0BTN PONEXT0BTN 

PIR1701 PIU60143 
NLPDR0ON 

PIU60124 
NLPREV0BTN POPREV0BTN 

PIU60113 
PORETURN0BTN 

PIU60112 POSELECT0BTN 

PIU60134 
NLSPI10MISO 

PIU6043 
NLSPI10MOSI 

PIR2301 

PIR2602 

PITP1201 PIU60138 
NLSTM0BOOT0 

PIR2201 

PIR2502 

PITP701 PIU6048 
NLSTM0BOOT1 

PIR2102 PIU6074 
NLSTM0CAN0TX 

PIR2401 

PIS101 

NLSTM0NRST 

PIC3402 

PIU6023 

PIY101 

NLSTM0XTAL1 

PIR1801 
PIU6024 

NLSTM0XTAL2 

PIC3201 

PITP1101 
PIU6025 

NLSW10NRST NLSW1 POSW1 PITP1001 PIU60109 
NLSW10SWCLK 

NLSW1 POSW1 

PITP901 PIU60105 
NLSW10SWDIO 

NLSW1 POSW1 

PITP801 PIU60133 

NLSW10SWO 

NLSW1 POSW1 

PIU60118 
NLUP0BTN 

POUP0BTN PIU6044 
NLVBATT0MEAS 

POVBATT0MEAS 

PID700 

PIR1702 

PIR1901 PIR2001 

PIR2202 PIR2302 

PIC3302 

PIR1802 
PIY102 

NLXTAL2 

PIU6010 

NLFMC0A0000110 

NLFMC0A0 

POFMC0A0000110 

PIU6011 

NLFMC0A0000110 

NLFMC0A1 

POFMC0A0000110 

PIU6012 

NLFMC0A0000110 

NLFMC0A2 

POFMC0A0000110 

PIU6013 

NLFMC0A0000110 

NLFMC0A3 

POFMC0A0000110 

PIU6014 

NLFMC0A0000110 

NLFMC0A4 

POFMC0A0000110 

PIU6015 

NLFMC0A0000110 

NLFMC0A5 

POFMC0A0000110 

PIU6050 

NLFMC0A0000110 

NLFMC0A6 

POFMC0A0000110 

PIU6053 

NLFMC0A0000110 

NLFMC0A7 

POFMC0A0000110 

PIU6054 

NLFMC0A0000110 

NLFMC0A8 

POFMC0A0000110 

PIU6055 

NLFMC0A0000110 

NLFMC0A9 

POFMC0A0000110 

PIU6056 

NLFMC0A0000110 

NLFMC0A10 

POFMC0A0000110 

PIU6057 

NLFMC0A0000110 

NLFMC0A11 

POFMC0A0000110 

PIU6085 

NLFMC0D0000150 

NLFMC0D0 

POFMC0D0000150 

PIU6086 

NLFMC0D0000150 

NLFMC0D1 

POFMC0D0000150 

PIU60114 

NLFMC0D0000150 

NLFMC0D2 

POFMC0D0000150 

PIU60115 

NLFMC0D0000150 

NLFMC0D3 

POFMC0D0000150 

PIU6058 

NLFMC0D0000150 

NLFMC0D4 

POFMC0D0000150 

PIU6059 

NLFMC0D0000150 

NLFMC0D5 

POFMC0D0000150 

PIU6060 

NLFMC0D0000150 

NLFMC0D6 

POFMC0D0000150 

PIU6063 

NLFMC0D0000150 

NLFMC0D7 

POFMC0D0000150 

PIU6064 

NLFMC0D0000150 

NLFMC0D8 

POFMC0D0000150 

PIU6065 

NLFMC0D0000150 

NLFMC0D9 

POFMC0D0000150 

PIU6066 

NLFMC0D0000150 

NLFMC0D10 

POFMC0D0000150 

PIU6067 

NLFMC0D0000150 

NLFMC0D11 

POFMC0D0000150 

PIU6068 

NLFMC0D0000150 

NLFMC0D12 

POFMC0D0000150 

PIU6077 

NLFMC0D0000150 

NLFMC0D13 

POFMC0D0000150 

PIU6078 

NLFMC0D0000150 

NLFMC0D14 

POFMC0D0000150 

PIU6079 

NLFMC0D0000150 

NLFMC0D15 

POFMC0D0000150 

PIU60122 

NLLCD10B020070 

NLLCD10B2 

POLCD10B020070 

PIU60126 

NLLCD10B020070 

NLLCD10B3 

POLCD10B020070 

PIU60127 

NLLCD10B020070 

NLLCD10B4 

POLCD10B020070 

PIU6037 

NLLCD10B020070 

NLLCD10B5 

POLCD10B020070 

PIU60139 

NLLCD10B020070 

NLLCD10B6 

POLCD10B020070 

PIU60140 

NLLCD10B020070 

NLLCD10B7 

POLCD10B020070 

PIU6042 

NLLCD10G020070 

NLLCD10G2 

POLCD10G020070 

PIU60125 

NLLCD10G020070 

NLLCD10G3 

POLCD10G020070 

PIU6069 

NLLCD10G020070 

NLLCD10G4 

POLCD10G020070 

PIU6070 

NLLCD10G020070 

NLLCD10G5 

POLCD10G020070 

PIU6097 

NLLCD10G020070 

NLLCD10G6 

POLCD10G020070 

PIU60117 

NLLCD10G020070 

NLLCD10G7 

POLCD10G020070 

PIU60111 

NLLCD10R020070 

NLLCD10R2 

POLCD10R020070 

PIU6046 

NLLCD10R020070 

NLLCD10R3 

POLCD10R020070 

PIU60103 

NLLCD10R020070 

NLLCD10R4 

POLCD10R020070 
PIU60104 

NLLCD10R020070 
NLLCD10R5 

POLCD10R020070 

PIU6047 

NLLCD10R020070 

NLLCD10R6 

POLCD10R020070 

PIU6091 

NLLCD10R020070 

NLLCD10R7 

POLCD10R020070 

POBMS0ERR 
POBSPD0ERR 

POBUZZER0PWM 

POCAN POCAN0RX POCAN0TX 

POCHECK 

PODOWN0BTN 

POEGRESS 

POFMC10CTRL POFMC10CTRL0BA0 POFMC10CTRL0BA1 POFMC10CTRL0NBL0 POFMC10CTRL0NBL1 POFMC10CTRL0SDCKE POFMC10CTRL0SDCLK POFMC10CTRL0SDNCAS POFMC10CTRL0SDNE POFMC10CTRL0SDNRAS POFMC10CTRL0SDNWE 

POFMC0A0 POFMC0A1 POFMC0A2 POFMC0A3 POFMC0A4 POFMC0A5 POFMC0A6 POFMC0A7 POFMC0A8 POFMC0A9 POFMC0A10 POFMC0A11 POFMC0A0000110 

POFMC0D0 POFMC0D1 POFMC0D2 POFMC0D3 POFMC0D4 POFMC0D5 POFMC0D6 POFMC0D7 POFMC0D8 POFMC0D9 POFMC0D10 POFMC0D11 POFMC0D12 POFMC0D13 POFMC0D14 POFMC0D15 POFMC0D0000150 

POIMD0ERR 

POLCD10B2 POLCD10B3 POLCD10B4 POLCD10B5 POLCD10B6 POLCD10B7 POLCD10B020070 

POLCD10CTRL POLCD10CTRL0CLK POLCD10CTRL0DE POLCD10CTRL0HSYNC POLCD10CTRL0RESET POLCD10CTRL0VSYNC 

POLCD10G2 POLCD10G3 POLCD10G4 POLCD10G5 POLCD10G6 POLCD10G7 POLCD10G020070 

POLCD10R2 POLCD10R3 POLCD10R4 POLCD10R5 POLCD10R6 POLCD10R7 POLCD10R020070 

POLCD10SPI POLCD10SPI0CS POLCD10SPI0DCX POLCD10SPI0SCL POLCD10SPI0SDA 

POLED0DRIVER0OE 

POLED0I2C POLED0I2C0SCL POLED0I2C0SDA 

PONEXT0BTN 

POPREV0BTN 

PORETURN0BTN 

POSELECT0BTN 

POSW1 POSW10NRST POSW10SWCLK POSW10SWDIO POSW10SWO 

POUP0BTN POVBATT0MEAS 
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SDRAM

VDD1

DQ0 2

VDDQ3

DQ1 4

DQ2 5

GNDQ 6

DQ3 7

DQ4 8

VDDQ9

DQ5 10

DQ6 11

GNDQ 12

DQ7 13

VDD14

LDQM 15WE16

CAS17 RAS18

CS19

BA020 BA121

A1022

A023

A124

A225

A326

VDD27 GND 28

A429

A530

A631

A732

A833

A934

A1135

NC 36CKE37 CLK38

UDQM 39

NC 40

GND 41

DQ8 42

VDDQ43

DQ9 44

DQ10 45

GNDQ 46

DQ11 47

DQ12 48

VDDQ49

DQ13 50

DQ14 51

GNDQ 52

DQ15 53

GND 54

U8

IS42S16400J

VCC3V3

GND

0402
100nF

C39
0402
100nF

C40
0402
100nF

C41
0402
100nF

C42
0402
100nF

C43
0402
100nF

C38
0402
100nF

C37

VCC3V3

GND Place caps close to SDRAM VDD/VDDQ pins

FMC_D0
FMC_D1
FMC_D2
FMC_D3
FMC_D4
FMC_D5
FMC_D6
FMC_D7
FMC_D8
FMC_D9
FMC_D10
FMC_D11
FMC_D12
FMC_D13
FMC_D14
FMC_D15

FMC_A0
FMC_A1
FMC_A2
FMC_A3
FMC_A4
FMC_A5
FMC_A6
FMC_A7
FMC_A8
FMC_A9
FMC_A10
FMC_A11

FMC_D[0..15]FMC_A[0..11]

BA0
BA1

SDNE
SDNWE

SDNRAS
SDNCAS

SDCLK
SDCKE

NBL0
NBL1

FMC_CTRL

FMC1_CTRLFMC1_CTRL FMC1_CTRL.SDNRAS
FMC1_CTRL.SDNWE
FMC1_CTRL.SDNE

FMC1_CTRL.BA0
FMC1_CTRL.BA1

FMC1_CTRL.SDNCAS
FMC1_CTRL.SDCLK
FMC1_CTRL.SDCKE

FMC1_CTRL.NBL0
FMC1_CTRL.NBL1

FMC1_CTRL.NBL0
FMC1_CTRL.NBL1

FMC_A[0..11] FMC_D[0..15]

PIC3701 

PIC3702 
COC37 

PIC3801 

PIC3802 
COC38 

PIC3901 

PIC3902 
COC39 

PIC4001 

PIC4002 
COC40 

PIC4101 

PIC4102 
COC41 

PIC4201 

PIC4202 
COC42 

PIC4301 

PIC4302 
COC43 

PIU801 

PIU802 

PIU803 

PIU804 

PIU805 

PIU806 

PIU807 

PIU808 

PIU809 

PIU8010 

PIU8011 

PIU8012 

PIU8013 

PIU8014 

PIU8015 

PIU8016 

PIU8017 

PIU8018 

PIU8019 

PIU8020 

PIU8021 

PIU8022 

PIU8023 

PIU8024 

PIU8025 

PIU8026 

PIU8027 PIU8028 

PIU8029 

PIU8030 

PIU8031 

PIU8032 

PIU8033 

PIU8034 

PIU8035 

PIU8036 

PIU8037 

PIU8038 

PIU8039 

PIU8040 

PIU8041 

PIU8042 

PIU8043 

PIU8044 

PIU8045 

PIU8046 

PIU8047 

PIU8048 

PIU8049 

PIU8050 

PIU8051 

PIU8052 

PIU8053 

PIU8054 

COU8 

PIU8020 
NLFMC10CTRL0BA0 

NLFMC10CTRL POFMC10CTRL 

PIU8021 
NLFMC10CTRL0BA1 

NLFMC10CTRL POFMC10CTRL PIU8015 

NLFMC10CTRL0NBL0 

NLFMC10CTRL POFMC10CTRL 
PIU8039 

NLFMC10CTRL0NBL1 

NLFMC10CTRL POFMC10CTRL 

PIU8037 
NLFMC10CTRL0SDCKE 

NLFMC10CTRL POFMC10CTRL 

PIU8038 
NLFMC10CTRL0SDCLK 

NLFMC10CTRL POFMC10CTRL 
PIU8017 

NLFMC10CTRL0SDNCAS 
NLFMC10CTRL POFMC10CTRL 

PIU8019 
NLFMC10CTRL0SDNE 

NLFMC10CTRL POFMC10CTRL PIU8018 
NLFMC10CTRL0SDNRAS NLFMC10CTRL POFMC10CTRL 

PIU8016 
NLFMC10CTRL0SDNWE 

NLFMC10CTRL POFMC10CTRL 

PIC3702 PIC3801 PIC3901 PIC4001 PIC4101 PIC4202 PIC4301 

PIU806 

PIU8012 

PIU8028 

PIU8041 

PIU8046 

PIU8052 

PIU8054 

PIU8036 

PIU8040 

PIC3701 PIC3802 PIC3902 PIC4002 PIC4102 PIC4201 PIC4302 

PIU801 

PIU803 

PIU809 

PIU8014 

PIU8027 

PIU8043 

PIU8049 

PIU8023 

NLFMC0A0000110 

NLFMC0A0 

POFMC0A0000110 

PIU8024 

NLFMC0A0000110 

NLFMC0A1 

POFMC0A0000110 

PIU8025 

NLFMC0A0000110 

NLFMC0A2 

POFMC0A0000110 

PIU8026 

NLFMC0A0000110 

NLFMC0A3 

POFMC0A0000110 

PIU8029 

NLFMC0A0000110 

NLFMC0A4 

POFMC0A0000110 

PIU8030 

NLFMC0A0000110 

NLFMC0A5 

POFMC0A0000110 

PIU8031 

NLFMC0A0000110 

NLFMC0A6 

POFMC0A0000110 

PIU8032 

NLFMC0A0000110 

NLFMC0A7 

POFMC0A0000110 

PIU8033 

NLFMC0A0000110 

NLFMC0A8 

POFMC0A0000110 

PIU8034 

NLFMC0A0000110 

NLFMC0A9 

POFMC0A0000110 

PIU8022 

NLFMC0A0000110 

NLFMC0A10 

POFMC0A0000110 

PIU8035 

NLFMC0A0000110 

NLFMC0A11 

POFMC0A0000110 

PIU802 

NLFMC0D0000150 

NLFMC0D0 

POFMC0D0000150 

PIU804 

NLFMC0D0000150 

NLFMC0D1 

POFMC0D0000150 

PIU805 

NLFMC0D0000150 

NLFMC0D2 

POFMC0D0000150 

PIU807 

NLFMC0D0000150 

NLFMC0D3 

POFMC0D0000150 

PIU808 

NLFMC0D0000150 

NLFMC0D4 

POFMC0D0000150 

PIU8010 

NLFMC0D0000150 

NLFMC0D5 

POFMC0D0000150 

PIU8011 

NLFMC0D0000150 

NLFMC0D6 

POFMC0D0000150 

PIU8013 

NLFMC0D0000150 

NLFMC0D7 

POFMC0D0000150 

PIU8042 

NLFMC0D0000150 

NLFMC0D8 

POFMC0D0000150 

PIU8044 

NLFMC0D0000150 

NLFMC0D9 

POFMC0D0000150 

PIU8045 

NLFMC0D0000150 

NLFMC0D10 

POFMC0D0000150 

PIU8047 

NLFMC0D0000150 

NLFMC0D11 

POFMC0D0000150 

PIU8048 

NLFMC0D0000150 

NLFMC0D12 

POFMC0D0000150 

PIU8050 

NLFMC0D0000150 

NLFMC0D13 

POFMC0D0000150 

PIU8051 

NLFMC0D0000150 

NLFMC0D14 

POFMC0D0000150 

PIU8053 

NLFMC0D0000150 

NLFMC0D15 

POFMC0D0000150 

POFMC10CTRL POFMC10CTRL0BA0 POFMC10CTRL0BA1 POFMC10CTRL0NBL0 POFMC10CTRL0NBL1 POFMC10CTRL0SDCKE POFMC10CTRL0SDCLK POFMC10CTRL0SDNCAS POFMC10CTRL0SDNE POFMC10CTRL0SDNRAS POFMC10CTRL0SDNWE 

POFMC0A0 POFMC0A1 POFMC0A2 POFMC0A3 POFMC0A4 POFMC0A5 POFMC0A6 POFMC0A7 POFMC0A8 POFMC0A9 POFMC0A10 POFMC0A11 POFMC0A0000110 POFMC0D0 POFMC0D1 POFMC0D2 POFMC0D3 POFMC0D4 POFMC0D5 POFMC0D6 POFMC0D7 POFMC0D8 POFMC0D9 POFMC0D10 POFMC0D11 POFMC0D12 POFMC0D13 POFMC0D14 POFMC0D15 POFMC0D0000150 
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NSI45020T1GOSTR-ND

A2 K 1

20mA

U9 NSI45020T1G

VBatt

80mA Output
Constant Current Driver

CC_OUTPUT
NSI45020T1GOSTR-ND

A2 K 1

20mA

U10 NSI45020T1G

NSI45020T1GOSTR-ND

A2 K 1

20mA

U11 NSI45020T1G

NSI45020T1GOSTR-ND

A2 K 1

U12 NSI45020T1G

PIU901 PIU902 

COU9 

PIU1001 PIU1002 

COU10 

PIU1101 PIU1102 

COU11 

PIU1201 PIU1202 

COU12 

PIU901 

PIU1001 

PIU1101 

PIU1201 

POCC0OUTPUT 

PIU902 

PIU1002 

PIU1102 

PIU1202 

POCC0OUTPUT 
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LCD Display

R27
4K7

R28
4K7

R29
4K7

R30
4K7

GND

LCD1_CTRL.VSYNC
LCD1_CTRL.HSYNC

LCD1_CTRL.CLK

IM0
IM1
IM2
IM3

LCD_SPI.SDA

VCC3V3

IM[0..3] = 0110 --> 4-wire 8-bit serial I, SDA:In/Out

LCD_SPI.CS
LCD_SPI.DCX
LCD_SPI.SCL

BK_LED_REG

GND

SDA

SCL

CS
DCX

SPI_LCD

LCD1_CTRL

HSYNC
VSYNC

CLK
DE

RESET

LCD_CTRL

LCD1_CTRL
LCD1_CTRL.DE

LCD Display
FPC Connector

LCD_CTRL.RESET

LCD1_SPILCD1_SPIGND

GND

VCC3V3

VCC3V3

GND

"0"

System Memory
Interface Configuration

IM0

R31
DNP

R35
4K7

VCC3V3

GND

"1"
IM1

R32
4K7

R36
DNP

VCC3V3

GND

"1"

VCC3V3

GND

"0"
IM2 IM3

R33
4K7

R34
DNP

R37
DNP

R38
4K7

LCD1_R[2..7]

LCD1_G[2..7]

LCD1_R2
LCD1_R3
LCD1_R4
LCD1_R5
LCD1_R6
LCD1_R7

LCD1_G2
LCD1_G3
LCD1_G4

LCD1_G5
LCD1_G6
LCD1_G7

LCD1_B2
LCD1_B3
LCD1_B4
LCD1_B5
LCD1_B6
LCD1_B7

CC_OUTPUT

Constant Current Driver
LCD Driver.SchDoc

LCD1_B[2..7]LCD1_B[2..7]
LCD1_R[2..7]

LCD1_G[2..7]

LED A1

LED K12

LED K23

LED K34

LED K45

IM06

IM17

IM28

IM39

FMARK10

VSYNC11

HSYNC12

DOTCLK13

ENABLE14

DB1715

DB1616

DB1517

DB1418

DB1319

DB1220

DB1121

DB1022

DB923 DB8 24DB7 25DB6 26DB5 27DB4 28DB3 29DB2 30DB1 31DB0 32CS 33WR 34RS/SCL 35RD 36RESET 37SDO 38SDI 39VCC 40GND 41NC 42NC 43NC 44NC 45
J1

0512964594

i
Matched Net Length

Matched Net Lengths [Tolerance = 15mm]

i
50 Ohm SE
Width Constraint [Pref Width = 16mil    Min Width = 12mil    Max Width = 18mil]

i
50 Ohm SE
Width Constraint [Pref Width = 16mil    Min Width = 12mil    Max Width = 18mil]

PIJ101 

PIJ102 

PIJ103 

PIJ104 

PIJ105 

PIJ106 

PIJ107 

PIJ108 

PIJ109 

PIJ1010 

PIJ1011 

PIJ1012 

PIJ1013 

PIJ1014 

PIJ1015 

PIJ1016 

PIJ1017 

PIJ1018 

PIJ1019 

PIJ1020 

PIJ1021 

PIJ1022 

PIJ1023 

PIJ1024 

PIJ1025 

PIJ1026 

PIJ1027 

PIJ1028 

PIJ1029 

PIJ1030 

PIJ1031 

PIJ1032 

PIJ1033 

PIJ1034 

PIJ1035 

PIJ1036 

PIJ1037 

PIJ1038 

PIJ1039 

PIJ1040 

PIJ1041 

PIJ1042 

PIJ1043 

PIJ1044 

PIJ1045 

COJ1 

PIR2701 

PIR2702 
COR27 

PIR2801 

PIR2802 
COR28 

PIR2901 

PIR2902 
COR29 

PIR3001 

PIR3002 
COR30 

PIR3101 

PIR3102 
COR31 

PIR3201 

PIR3202 
COR32 

PIR3301 

PIR3302 
COR33 

PIR3401 

PIR3402 
COR34 

PIR3501 

PIR3502 
COR35 

PIR3601 

PIR3602 
COR36 

PIR3701 

PIR3702 
COR37 

PIR3801 

PIR3802 
COR38 

PIJ101 
NLBK0LED0REG 

PIJ102 

PIJ103 

PIJ104 

PIJ105 

PIJ1036 

PIJ1041 

PIR3001 

PIR3501 PIR3601 PIR3701 PIR3801 

PIJ106 

PIR3101 

PIR3502 

NLIM0 

PIJ107 

PIR3201 

PIR3602 

NLIM1 

PIJ108 

PIR3301 

PIR3702 

NLIM2 

PIJ109 

PIR3401 

PIR3802 

NLIM3 

PIJ1013 

PIR2701 

NLLCD10CTRL0CLK NLLCD10CTRL 
POLCD10CTRL 

PIJ1014 

PIR3002 

NLLCD10CTRL0DE 
NLLCD10CTRL 

POLCD10CTRL 

PIJ1011 

PIR2901 
NLLCD10CTRL0HSYNC 

NLLCD10CTRL 
POLCD10CTRL 

PIJ1012 

PIR2801 

NLLCD10CTRL0VSYNC 
NLLCD10CTRL 

POLCD10CTRL 

PIJ1037 
NLLCD0CTRL0RESET 

PIJ1033 

NLLCD10SPI 

NLLCD0SPI0CS 

POLCD10SPI 

PIJ1034 

NLLCD10SPI 

NLLCD0SPI0DCX 

POLCD10SPI 
PIJ1035 

NLLCD10SPI 
NLLCD0SPI0SCL 

POLCD10SPI 

PIJ1039 

NLLCD10SPI 

NLLCD0SPI0SDA 

POLCD10SPI 

NLLCD10CTRL 
POLCD10CTRL 

PIJ1010 

PIJ1038 

PIJ1042 

PIJ1043 

PIJ1044 

PIJ1045 

PIJ1040 PIR2702 PIR2802 PIR2902 

PIR3102 PIR3202 PIR3302 PIR3402 

PIJ1032 

NLLCD10B020070 

NLLCD10B2 

POLCD10B020070 

PIJ1031 

NLLCD10B020070 

NLLCD10B3 

POLCD10B020070 

PIJ1030 

NLLCD10B020070 

NLLCD10B4 

POLCD10B020070 

PIJ1029 

NLLCD10B020070 

NLLCD10B5 

POLCD10B020070 

PIJ1028 

NLLCD10B020070 

NLLCD10B6 

POLCD10B020070 

PIJ1027 

NLLCD10B020070 

NLLCD10B7 

POLCD10B020070 
PIJ1026 

NLLCD10G020070 

NLLCD10G2 

POLCD10G020070 

PIJ1025 

NLLCD10G020070 

NLLCD10G3 

POLCD10G020070 

PIJ1024 

NLLCD10G020070 

NLLCD10G4 

POLCD10G020070 

PIJ1023 

NLLCD10G020070 

NLLCD10G5 

POLCD10G020070 

PIJ1022 

NLLCD10G020070 

NLLCD10G6 

POLCD10G020070 

PIJ1021 

NLLCD10G020070 

NLLCD10G7 

POLCD10G020070 

PIJ1020 

NLLCD10R020070 

NLLCD10R2 

POLCD10R020070 

PIJ1019 

NLLCD10R020070 

NLLCD10R3 

POLCD10R020070 

PIJ1018 

NLLCD10R020070 

NLLCD10R4 

POLCD10R020070 

PIJ1017 

NLLCD10R020070 

NLLCD10R5 

POLCD10R020070 

PIJ1016 

NLLCD10R020070 

NLLCD10R6 

POLCD10R020070 

PIJ1015 

NLLCD10R020070 

NLLCD10R7 

POLCD10R020070 
POLCD10B2 POLCD10B3 POLCD10B4 POLCD10B5 POLCD10B6 POLCD10B7 POLCD10B020070 

POLCD10CTRL POLCD10CTRL0CLK POLCD10CTRL0DE POLCD10CTRL0HSYNC POLCD10CTRL0RESET POLCD10CTRL0VSYNC 

POLCD10G2 POLCD10G3 POLCD10G4 POLCD10G5 POLCD10G6 POLCD10G7 POLCD10G020070 

POLCD10R2 POLCD10R3 POLCD10R4 POLCD10R5 POLCD10R6 POLCD10R7 POLCD10R020070 

POLCD10SPI POLCD10SPI0CS POLCD10SPI0DCX POLCD10SPI0SCL POLCD10SPI0SDA 
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LED_I2C

LED_DRIVER_OE

I2C Address Configuration

10kΩR41

VCC3V3

GND

112

113

114

115

116

117

0
0
0 DRV1

DRV2

Left RGB Bargraph
Left RGB Bargraph.SchDoc

Indicators

I2C

DRIVER_OE

ADDRESS

LED_DRV

LED Driver 1
LED Driver.SchDoc

DRV1

DRV2

DRV3

RGB LED Bar
RGB LED Bar.SchDoc

DRV1

LED0
LED1
LED2
LED3
LED4
LED5
LED6
LED7

LED_DRV8

I2C

DRIVER_OE LED_DRV

ADDRESS

LED Driver 2
LED Driver.SchDoc

I2C

DRIVER_OE LED_DRV

ADDRESS

LED Driver 3
LED Driver.SchDoc

I2C

DRIVER_OE LED_DRV

ADDRESS

LED Driver 4
LED Driver.SchDoc

I2C

DRIVER_OE LED_DRV

ADDRESS

LED Driver 5
LED Driver.SchDoc

I2C

DRIVER_OE LED_DRV

ADDRESS

LED Driver 6
LED Driver.SchDoc

DRV2

DRV3

DRV4

DRV5

DRV6

DRV4

DRV5

DRV6

LED_ DRIVER_OE

10kΩR42
10kΩR43

10kΩR50
10kΩR51
10kΩR52

10kΩR61
10kΩR62
10kΩR63

10kΩR70
10kΩR71
10kΩR72

10kΩR81
10kΩR82
10kΩR83

10kΩR88
10kΩR89
10kΩR90

ADDR1

ADDR2

ADDR3

ADDR4

ADDR5

ADDR6

DRV1

DRV2.LED0
DRV2.LED1
DRV2.LED2
DRV2.LED3
DRV2.LED4
DRV2.LED5
DRV2.LED6
DRV2.LED7

DRV1

DRV2

Right RGB Bargraph
Right RGB Bargraph.SchDoc

DRV3

DRV2.LED8
DRV2.LED9
DRV2.LED10
DRV2.LED11
DRV2.LED12
DRV2.LED13
DRV2.LED14
DRV2.LED15

MP2

1274.1011

MP1

1274.1011

Re
d D8

LS R976

10kΩ
5 %

R59

GND

IMD_ERR
1kΩ

5 %R54

IMD BSPD

VCC5

3

1

2

Q3
SN7002N

300R
5 %

R48

GND

Re
d D9

LS R976

10kΩ
5 %

R60

GND

BSPD_ERR
1kΩ

5 %R55

VCC5

3

1

2

Q4
SN7002N

300R
5 %

R49

GND

MP4

1274.1011

MP3

1274.1011

Re
d D10

LS R976

10kΩ
5 %

R79

GND

CHECK
1kΩ

5 %R76

VCC5

3

1

2

Q5
SN7002N

300R
5 %

R68

GND

Re
d D11

LS R976

10kΩ
5 %

R80

GND

BMS_ERR
1kΩ

5 %R77

VCC5

3

1

2

Q6
SN7002N

300R
5 %

R69

GND

CHECK BMS

EGRESS

Re
d D13

LS R976

10kΩ
5 %

R100

GND

1kΩ

5 %R99

VCC5

3

1

2

Q7
SN7002N

300R
5 %

R96

GND

Re
d D12

LS R976

300R
5 %

R95

Re
d D14

LS R976

300R
5 %

R97

Re
d D15

LS R976

300R
5 %

R98

MP5

1296.4134

EGRESS

BUZZER_PWM OUT 1

GND 2

IN3

VBB4

U13

BTS4141N

GND
VBatt

BUZZER_OUT

LED0
LED1
LED2
LED3
LED4
LED5
LED6
LED7

LED_DRV8

LED_ DRIVER_OE

LED_ DRIVER_OE

LED_ DRIVER_OE

LED_ DRIVER_OE

LED_ DRIVER_OE

ADDR0
ADDR1
ADDR2

3BIT_ADDR

ADDR0
ADDR1
ADDR2

3BIT_ADDR

ADDR0
ADDR1
ADDR2

3BIT_ADDR

ADDR0
ADDR1
ADDR2

3BIT_ADDR

ADDR0
ADDR1
ADDR2

3BIT_ADDR

ADDR0
ADDR1
ADDR2

3BIT_ADDR

1
0
0

0
1
0

1
1
0

0
0
1

0
1
1

DNPR57

DNPR58

DNPR64

DNPR65

DNPR66

DNPR67

NC-0

NC-1

NC-0

NC-1

NC-1

NC-1

Error LEDs

Egress LED

Buzzer

1 2
F1

MFU0805FF00750P100

PID801 
PID802 

COD8 
PID901 
PID902 

COD9 

PID1001 
PID1002 

COD10 
PID1101 
PID1102 

COD11 

PID1201 
PID1202 

COD12 
PID1301 
PID1302 

COD13 
PID1401 
PID1402 

COD14 
PID1501 
PID1502 

COD15 

PIF101 PIF102 

COF1 

COMP1 COMP2 

COMP3 COMP4 

COMP5 

PIQ301 

PIQ302 

PIQ303 
COQ3 

PIQ401 

PIQ402 

PIQ403 
COQ4 

PIQ501 

PIQ502 

PIQ503 
COQ5 

PIQ601 

PIQ602 

PIQ603 
COQ6 

PIQ701 

PIQ702 

PIQ703 
COQ7 

PIR4101 PIR4102 
COR41 

PIR4201 PIR4202 COR42 

PIR4301 PIR4302 
COR43 

PIR4801 

PIR4802 COR48 

PIR4901 

PIR4902 COR49 

PIR5001 PIR5002 
COR50 

PIR5101 PIR5102 
COR51 

PIR5201 PIR5202 
COR52 

PIR5401 PIR5402 
COR54 

PIR5501 PIR5502 
COR55 

PIR5701 PIR5702 
COR57 

PIR5801 PIR5802 
COR58 

PIR5901 

PIR5902 
COR59 

PIR6001 

PIR6002 
COR60 

PIR6101 PIR6102 
COR61 

PIR6201 PIR6202 COR62 

PIR6301 PIR6302 
COR63 

PIR6401 PIR6402 
COR64 

PIR6501 PIR6502 
COR65 

PIR6601 PIR6602 
COR66 

PIR6701 PIR6702 
COR67 

PIR6801 

PIR6802 COR68 

PIR6901 

PIR6902 COR69 

PIR7001 PIR7002 
COR70 

PIR7101 PIR7102 
COR71 

PIR7201 PIR7202 
COR72 

PIR7601 PIR7602 
COR76 

PIR7701 PIR7702 
COR77 

PIR7901 

PIR7902 
COR79 

PIR8001 

PIR8002 
COR80 

PIR8101 PIR8102 
COR81 

PIR8201 PIR8202 COR82 

PIR8301 PIR8302 
COR83 

PIR8801 PIR8802 
COR88 

PIR8901 PIR8902 
COR89 

PIR9001 PIR9002 
COR90 

PIR9501 

PIR9502 COR95 

PIR9601 

PIR9602 COR96 

PIR9701 

PIR9702 COR97 

PIR9801 

PIR9802 COR98 

PIR9901 PIR9902 
COR99 

PIR10001 

PIR10002 
COR100 

PIU1301 

PIU1302 

PIU1303 

PIU1304 

COU13 

PIR7701 POBMS0ERR 

PIR5501 POBSPD0ERR 

PIF102 POBUZZER0OUT PIU1303 POBUZZER0PWM 

PIR7601 POCHECK 

NLDRV1 NLDRV1 NLDRV1 NLDRV1 NLDRV1 NLDRV1 NLDRV1 NLDRV1 NLDRV1 NLDRV1 NLDRV1 NLDRV1 NLDRV1 NLDRV1 NLDRV1 NLDRV1 

NLDRV2 

NLDRV20LED0 

NLDRV2 

NLDRV20LED1 

NLDRV2 

NLDRV20LED2 

NLDRV2 

NLDRV20LED3 

NLDRV2 

NLDRV20LED4 

NLDRV2 

NLDRV20LED5 

NLDRV2 

NLDRV20LED6 

NLDRV2 

NLDRV20LED7 

NLDRV2 

NLDRV20LED8 

NLDRV2 

NLDRV20LED9 

NLDRV2 

NLDRV20LED10 

NLDRV2 

NLDRV20LED11 

NLDRV2 

NLDRV20LED12 

NLDRV2 

NLDRV20LED13 

NLDRV2 

NLDRV20LED14 

NLDRV2 

NLDRV20LED15 

NLDRV3 NLDRV3 NLDRV3 NLDRV3 NLDRV3 NLDRV3 NLDRV3 NLDRV3 NLDRV3 NLDRV3 NLDRV3 NLDRV3 NLDRV3 NLDRV3 NLDRV3 NLDRV3 

NLDRV4 NLDRV4 NLDRV4 NLDRV4 NLDRV4 NLDRV4 NLDRV4 NLDRV4 NLDRV4 NLDRV4 NLDRV4 NLDRV4 NLDRV4 NLDRV4 NLDRV4 NLDRV4 

NLDRV5 NLDRV5 NLDRV5 NLDRV5 NLDRV5 NLDRV5 NLDRV5 NLDRV5 NLDRV5 NLDRV5 NLDRV5 NLDRV5 NLDRV5 NLDRV5 NLDRV5 NLDRV5 

NLDRV6 NLDRV6 NLDRV6 NLDRV6 NLDRV6 NLDRV6 NLDRV6 NLDRV6 NLDRV6 NLDRV6 NLDRV6 NLDRV6 NLDRV6 NLDRV6 NLDRV6 NLDRV6 

PIR9901 POEGRESS 

PIQ302 PIQ402 

PIQ502 PIQ602 

PIQ702 

PIR4101 

PIR4201 

PIR4301 

PIR5101 

PIR5201 

PIR5801 

PIR5901 PIR6001 

PIR6101 

PIR6301 

PIR6501 
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