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C C

B B

A A

LM76003RNPRQ1 (w/ EPAD)
Vin=5~60V/ Iout=3A
VOUT=4.0V

TLV62568DRLR
Vin=2.5~6V/ Iout=1A

Vout=0.6x (1 + R1/R2)

DC DC Buck

DC DC Buck

Power

Backup Power: supercap

DC DC Buck 60V/ 5V,10A

VBAT 3.7v~4.2v
Battery output power while vehicle power removed.
While Battery mode, only LTE and CANMCU power on

Power in Power out

MCU control
BATCGH="1": Charging
BATCGH="0", Stop Charging

Clamp 48V

VSTART=9V
VSTOP=8V

Power to WiFi/BT

Power to LTE module

VGS_rating=20V;
VTH= 1V~ 3V
VSD= 0.74V~ 1V

[2020.3.4] Modify
VDLC=12V: VGS= 4.5V
VDLC=24V: VGS= 9V
VDLC=48V: VGS= 18V < 20VGS.max Reserve for inrush

DLC_P= 12V/ 24V/ 48V
Current.max=6A

Shielding

[SGC 1125]
Modify

Power MUX: DC DC 3V8 and BAT Power to CAN MCU

300mA

LDO

Truth table

VSNS(>0.8V) VI(IN2) > VI(IN1) STAT OUT

NO YES High Z IN2
NO NO 0 IN1

Power to LTE module
Low Iq DC DC Boost_TPS61022
Vin operating range: 1.2V~2.5V
Vout=3.75V
Maximum output current: 2.0A

VI(IN2) = DC_3V8
VI(IN1)=VBAT_B

Rating= 1W

VEN>1.2

VREF=0.98v

VOUT=2.5V

near Supercap

[4/20] EVT4: add TP_VBAT_P1 for quick charge

VOUT=5.25V

[DVT1] TI confirm feedbcak value
R348 changes to 750ohm from 47;
C205 changes to 1000pF from 220pF;
R5 changes to 4.64K from 1.74K;
C13 changes to 3.9nF from 12nF
C12 changes to 68pF from 1pF

[2020.5.4] Add diable LM5145 at sleep current mode
Add Q42 & R400

[DVT2] Change R400 to 100Kohm for current

[DVT2] Reserve pull low resistor

[DVT2A]
Fix incorrect value of R348 to 750ohm from 750Kohm

SYNC/MODE:
DCM/PFM operation under light loads,
improved efficiency

Vout=1.006x (1 + R1/R2)

fs=580kHz

[DVT3]
Remove low power mode LDO

VSTOP=8V

tss=11msec

[DVT3]
Change Power Tree for 12/24/48V low power mode

[MP]
Change R456 from 0201 to 0402 since max voltage

[MP] Add R459B for SMT

[MP]
Optimize GM & PM: change C207 from 47pF to 22pF

[EPR6]
Remove C400 to improve regulation

[0GD] Change C482 from DNP to ESD protector

DLC_P

DLC_BAT

VSYS_5V
DLC_P

VBAT_P LDO_3V3

DLC_BAT DLC_IN

VSYS_5V

VSYS_5V

VCC_1V8

VBAT_P

VSYS_3V3

VSYS_3V3

VSYS_5V VBAT_B

VSYS_3V8

LDO_3V3

LDO_3V3

VSYS_3V8

DC_3V8

VBAT_P

VBAT_B

VSYS_3V3

DLC_IN

DLC_IN

DC_3V8

DC_3V8

DLC_IN

BATSW_STAT[9]

BATCGH_ON[9]

5V_BUCK_SHDN [6,9]
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TP_VBAT_P1
TP_40mil

C193
DNP

L4 2.2UH/2.95A
2.2ULDR4.00PN2.95A

R9

100K_1%

100KR1F

R396
127K_1%
127KR1F

U38
AP9579GM-HF_SO8P

S#1
1

S#2
2

S#3
3

G
4

D#5
5 D#6
6 D#7
7 D#8
8

TP_TOP_DLC1
TP_60mil

C6 100NF/25V

100NC2X7K25

C43

C474

2.2UF/16V 2.2UC2X6SM16

C400

DNP
DNP

+ EC1

C14

C413

TP_3V8
TP_40mil

C5

C300

100NF/16V
100NC2X7K16

R7
3.24K_1%
3.24KR2F

R388

15

15R9J

L2B

10uH/ 2.3A

10uH

R10

10_1%

10R2F

C406

TP_DLC
TP_60mil

TP_BATSW

+ EC2

TP_GND1
TP_60mil

TP_DC5V
TP_40mil

C480 22NF/6.3V

R15
100K_1%
100KR1F

TP_VSNS

L7A

DNP/1uH/ 5.8A

G

S

D Q42
DMN55D0UT-7_SOT523_3P

1

TP_TOP_GND1
TP_60mil

R451

68K_1% 68KR1F

TP_CAN_3V3
TP_40mil

C21

R221

120K_1%

120KR2F

L3 2.2UH/1.6A

2.2ULDR300PM1.6A

C155

R12 10K

10KR1J

C483

C10

C416

R5

4.64K_1%

4.64KR2F

L2A

DNP

DNP

R450
105K_1%
105KR1F

C207
22PF/25V
22PC1NJ25

C479

1UF/10V

1UC2X6SK10

C414

C482

R22
DNP
DNP

TP_DC3V8
TP_40mil

1

R459A
0.003_1%

0.003R5F

R92

10_1%

R347
1.13K_1%
1.13KR2F

C195

SH1

C484

U3
LM76003QRNPRQ1_QFN30P

SW#1
1SW#2
2SW#3
3SW#4
4SW#5
5BOOT
6NC#7
7VCC
8BIAS
9RT
10SS/TRK
11

PGOOD
16

SYNC/MODE
17

EN
18

NC#19
19

PVIN#20
20

PVIN#21
21

PVIN#22
22

NC#23
23

PGND#24
24

PGND#25
25

PGND#26
26

R458

0
0R1J

C13

3.9NF/50V

3.9NC2X7K50

R8
100K_1%

100KR1F

R196

C206

C303

U52
CSD18533Q5A_DFN8P

C336

C204
100PF/25V

0201

L1

2.2UH/14A

2.2UL11.60X10.10PM14A

C335
6.8PF/250V
6.8PC3NC250

C23

C209
100PF/25V

0201

U65
AME8818DEEVADJZ_SOT25_5P

IN
1

GND
2

EN
3

ADJ
4

OUT
5

C334

C196

C32

C420

C403

C487C486

TP_GND
TP_60mil

C29
C471

R197

C2

R348

750_1%

750R2F

C210

C422

R400
100K_1%
100KR1F

R449

0
0R1J

C470 R14
10_1%

10R2F

R434
100K_1%
100KR1F

TP_VBAT_B
TP_40mil

C475
0.47UF/10V
0.47UC2X7SK10

C421

R117

1K
1KR1J

R224

U4
TLV62568DRLR_SOT563_6P

FB
1

GND
2

VIN
3

SW
4

EN
5

NC/PG
6

TP_3V3
TP_40mil

1

C203
10PF/50V
10PC2NJ50

C402

C33 C26

TP_TOP_GND
TP_60mil

R456

C476

C404

R2

C485

R4

10_1%

10R2F

R202
10K
10KR1J

R321
0
0R1J

R11
33.2K_1%
33.2KR1F

C423

C267

R13
453K_1%

453KR1F

U1
LM5145RGYR_QFN20P

EN/UVLO
1

PGOOD
10

ILIM
11

VIN
20

EPAD
21

C7

C309

R457

C205

1NF/25V
1NC1X7J25

TP_DLC1
TP_60mil

D2

C401

R331
100K
100KR2J

C3

R201

200K_1%
200KR2F

C12

68PF/50V
68PC2NJ50

U51
CSD18533Q5A_DFN8P

S#1
1

S#2
2

S#3
3

G
4

D#5
5 D#6
6 D#7
7 D#8
8

C20

TP_DLCIN

C310

U2
TLV73333PDBVR_SOT23_5P

IN
1

GND
2

EN
3

NC
4

OUT
5

R395
200K_1%
200KR1F R390

523K_1% 523KR2F

C405

C469

TP_TOP_DLC
TP_60mil

C8

C473

C4

UBAT1
TPS2113ADRBR_DFN8P

STAT
1

EN#
2

VSNS
3

ILIM
4

GND
5IN2
6OUT
7IN1
8

R3 18K_1%

18KR2F

TP_VBAT_P
TP_40mil

R459B

DNP

DNP

C299

22UF/6.3V
22UC3X6SM6.3

C194

C9

C481

R344
20K_1%
20KR1F

U15
TPS61022RWUR_QFN7P

GND
1

SW
2

VOUT
3

FB
4 EN
5 MODE
6 VIN
7

VSYS_5V

DLC_IN_F

SW_3V3

DC_3V3_FB

BATSW_STAT

BATSW_STAT

VSYS_3V8

HO_GATE

5V_VCC
LO_GATE

5V_SW

5V_VCC

5V_SW

5V_FB
5V_COMP

LDO_3V3

DLC_IN

BATCGH_ON

BATCGH_ON

5V_BUCK_SHDN

5V_BUCK_SHDN

PGOOD

3V8_VCC

3V8_RT

DC_3V8_FB

DC_3V8

SW_3V8

DC3V8_EN

DLC_P


