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module pullup 10k to 1V8

0.1A 1.8V

as HW strap:

w/ SMCU, SHDN_EN_N=high
w/o SMCU, SHDN_EN_N=low

CVM Connector 1/3

Imax=6A@5V

Imax=22A@9V

VDD_5V_SYS

VDD_5V_SYS

VDD_18V

VDD_18V

SMCU_PRSNT_N [11]
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C130
22uF

C0805
25V,X5R

C136
10uF

C0603
10V,X5R

Q51
2SK3018
SOT-323-3 1

3

2

C490
22uF

C0805
25V,X5R

C138
22uF

C0805
25V,X5R

C123
22uF

C0805
25V,X5R

C450
100nF

C0402
25V,X7R
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GND_01
A63

GND_002
D63

GND_003
H63

GND_009
J62

GND_038
A46

GND_033
K48

GND_017
K55

GND_019
D53

GND_021
C52

MID1
H40

GND_047
F44

GND_044
K45

GND_055
K42

GND_051
E43

GND_053
J43

GND_040
E46GND_039
C46

GND_035
D47

GND_031
G49GND_030
E49

GND_028
A49GND_027
H50

GND_025
D50GND_024
B50

GND_022
E52

GND_020
A52

GND_015
H56GND_014
G57

GND_011
D57

GND_013
F57

GND_046
D44

GND_036
F47

SYS_VIN_HV_25
K3

SYS_VIN_HV_06
H65

SYS_VIN_HV_31
H2

SYS_VIN_HV_26
C2

SYS_VIN_MV_10
L22 SYS_VIN_MV_09
L23 SYS_VIN_MV_08
L26

SYS_VIN_MV_03
L35

SYS_VIN_MV_07
L27 SYS_VIN_MV_06
L30 SYS_VIN_MV_05
L31 SYS_VIN_MV_04
L34

SYS_VIN_MV_02
L38 SYS_VIN_MV_01
L39

SYS_VIN_HV_12
G64

SYS_VIN_HV_24
H3 SYS_VIN_HV_23
F3

SYS_VIN_HV_19
G63 SYS_VIN_HV_18
F63 SYS_VIN_HV_17
E63

SYS_VIN_HV_10
E64

SYS_VIN_HV_13
H64

SYS_VIN_HV_11
F64

SYS_VIN_HV_09
D64 SYS_VIN_HV_08
C64

SYS_VIN_HV_05
G65 SYS_VIN_HV_04
F65 SYS_VIN_HV_03
E65 SYS_VIN_HV_02
D65 SYS_VIN_HV_01
C65

SYS_VIN_HV_07
J65

SYS_VIN_HV_14
J64

SYS_VIN_HV_15
B63

SYS_VIN_HV_21
B3

SYS_VIN_HV_37
G1

SYS_VIN_HV_38
H1

MID0
K40

FSI_GPIO00
F40

FSI_GPIO01
D40

FSI_GPIO02
B40

SYS_VIN_HV_36
F1 SYS_VIN_HV_35
E1

GND_050
C43

GND_048
H44

GND_042
J46SYS_VIN_HV_16

C63

GND_004
K63

GND_005
C62

GND_008
G62

GND_010
B57

GND_012
E57

GND_016
J56

GND_018
B53

GND_023
G52

GND_026
F50

GND_029
C49

GND_032
J49

GND_034
B47

GND_037
H47

GND_041
G46

GND_043
L46

GND_045
B44

GND_049
A43

GND_052
G43

GND_054
L43

GND_065
J40GND_064
G40GND_063
E40GND_062
C40GND_061
A40GND_060
K41GND_059
H41GND_058
F41GND_057
D41GND_056
B41

GND_007
F62GND_006
E62

SYS_VIN_HV_20
J63

SYS_VIN_HV_22
D3

SYS_VIN_HV_32
J2

SYS_VIN_HV_33
C1

SYS_VIN_HV_34
D1

SYS_VIN_HV_30
G2 SYS_VIN_HV_29
F2 SYS_VIN_HV_28
E2 SYS_VIN_HV_27
D2

SYS_VIN_HV_39
J1

MH5

D3.5mm
PTH_5_5MM_7D3

1

C345
22uF

C0805
25V,X5R

C141
10uF

C0603
10V,X5R

C347
22uF

C0805
25V,X5R

MH12

D3.5mm
PTH_5_5MM_7D3

1

C418
10uF

C0603
10V,X5R

C452
10uF

C0603
10V,X5R

+
C88
220uF

Electro_SMD_6_6X6_6MM
25V

C421
22uF

C0805
25V,X5R

C124
10uF

C0603
10V,X5R

MH11

D3.5mm
PTH_5_5MM_7D3

1

C125
100nF

C0402
25V,X7R

MH6

D3.5mm
PTH_5_5MM_7D3

1

R573
0R
5%
R0402
DNP
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GND_66
L40

GND_070
H39

GND_071
K39

GND_072
B38

GND_079
E37 GND_078
C37 GND_077
A37 GND_076
K38 GND_075
H38 GND_074
F38 GND_073
D38

GND_207
H14

GND_084
C36

GND_085
E36

GND_086
G36

GND_087
J36

GND_088
L36

GND_089
B35

GND_090
D35

GND_091
F35

GND_092
H35

GND_224
H11

GND_110
L32

GND_232
B7

GND_236
L7

GND_242
C3

GND_245
J3GND_244
G3GND_243
E3

GND_241
K4GND_240
H4

GND_238
D4GND_237
B4

GND_235
H7GND_234
F7

GND_231
K8

GND_229
G9GND_228
E9GND_227
C9

GND_223
F11GND_222
D11GND_221
B11

GND_219
J12GND_218
G12GND_217
E12GND_216
C12GND_215
A12

GND_213
J13

GND_211
E13GND_210
C13

GND_208
K14

GND_206
F14GND_205
D14

GND_197
J16GND_196
G16GND_195
E16GND_194
C16GND_193
A16GND_192
L17

GND_190
G17GND_189
E17GND_188
C17GND_187
A17GND_186
K18GND_185
H18

GND_183
D18GND_182
B18GND_181
K19GND_180
H19

GND_177
B19GND_176
L20

GND_171
A20 GND_170
L21

GND_158
H23 GND_157
F23

GND_154
L24

GND_151
E24

GND_148
L25

GND_145
E25 GND_144
C25 GND_143
A25 GND_142
K26

GND_140
F26 GND_139
D26 GND_138
B26 GND_137
K27

GND_135
F27

GND_132
L28 GND_131
J28 GND_130

G28 GND_129
E28

GND_127
A28 GND_126
L29 GND_125
J29 GND_124

G29 GND_123
E29 GND_122
C29

GND_120
K30

GND_117
D30

GND_114
H31 GND_113
F31 GND_112
D31 GND_111
B31

GND_108
G32 GND_107
E32 GND_106
C32

GND_104
L33

GND_118
F30

GND_116
B30

GND_119
H30

GND_184
F18

GND_246
L3

GND_166
C21 GND_165
A21

GND_167
E21

GND_168
G21

GND_169
J21

GND_133
B27

GND_136
H27

GND_220
L12

GND_214
L13

GND_212
G13

GND_209
A13

GND_225
K11

GND_198
L16

GND_199
B15

GND_103
J33

GND_101
E33

GND_172
C20

GND_173
E20

GND_175
J20 GND_174

G20

GND_191
J17

GND_200
D15

GND_083
A36

GND_093
K35

GND_094
B34

GND_096
F34

GND_100
C33

GND_098
K34 GND_097
H34

GND_095
D34

GND_202
H15

GND_226
A9

GND_179
F19GND_178
D19

GND_082
L37 GND_081
J37 GND_080

G37

GND_201
F15

GND_204
B14GND_203
K15

GND_141
H26

GND_134
D27

GND_128
C28

GND_121
A29

GND_115
K31

GND_109
J32

GND_099
A33

GND_102
G33

GND_105
A32

GND_239
F4

GND_233
D7

GND_230
J8

GND_069
F39 GND_068
D39 GND_067
B39

GND_146
G25

GND_147
J25

GND_149
A24

GND_150
C24

GND_152
G24

GND_153
J24

GND_155
B23

GND_156
D23

GND_159
K23

GND_160
B22

GND_161
D22

GND_163
H22

GND_164
K22

GND_162
F22

C453
22uF

C0805
25V,X5R

C145
22uF

C0805
25V,X5R

C146
10uF

C0603
10V,X5R

C491
22uF

C0805
25V,X5R

C346
22uF

C0805
25V,X5R

MOD_TEMP_SHDN_EN_N
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3V3_AO

Vout = Vfb x (1 + R411/ R412)

Imax=500mA

If use TI_TLV75801PDBVR, Vfb=0.55V

= 3.3V
= 0.55V x 6
= 0.55V x (1 + 100K / 20K)

5V_AO
VDD_5V

Vin Protection

Vgs=20V
57V to 63V

Vgs(th)=2.2V,3V,3.8V

Vin=48V: Vgs=11.91V

SMCJ54CA:
60.00V to 66.30V

Vin=60V: Vgs=14.89V

14.25V to 15.75V

Breakdown Voltage:

2.2uF x10 =22uF

Vin=12V: Vgs=2.98V

Vin=54.6V: Vgs=13.5V

Vc=87.1V

Vds=80V

19V to 54.6V

Vin=19V: Vgs=4.71V

57V to 63V

Vout = Vfb x (1 + R698/ R709)

= 0.8V x 6.362903
= 0.8V x (1 + 66.5K / 12.4K)

= 5.09V

48V to 5V, Imax=10A
Imax=10A

I pk 12A

V CS-TH 73mV

5mRR322

Current Limit

9.8A

5mR

60mV

14.6A

Max

49mV

TypMin

5mR

VIN UVLO: VDD_DCIN=Ven*(1+R12/R11)

TYP:  VDD_DCIN = Ven*(1+R12/R11)

=17.2287V
=1.05V*(1+100K/6.49K)

MAX: VDD_DCIN = Ven*(1+R12/R11)
=16.4083V

=15.5879V
=0.95V*(1+100K/6.49K)

MIN:  VDD_DCIN = Ven*(1+R12/R11)

Pin20 Enable Control Pin:

=1V*(1+100K/6.49K)

Vin=54.6V: Vsense=2.846V,RESET=1
Vin=80V: Vsense=4.171V,RESET=1

Vin=17V: Vsense=0.886V,RESET=1
Vin=16V: Vsense=0.834V,RESET=0

VIN Loss Detection

Design Note:
VIN_PWR_BAD_N: A 10kΩ pull-up to 5V is on the module.

CT (nF) =[tD (s) - 0.5 × (10- 3) (s)]× 175

VDD_5V_SYS and VDD_18V stays off if CVM is not present.

For EVT testing without CVM, can set CVM_PRSNT_N=0 (R118=0R)

Without CVM: CVM_PRSNT_N=1 (3V3_AO)
With CVM:      CVM_PRSNT_N=0

Vout

24.9 kΩ

0 Ω

5 V

Pull up R To VDDA

3.3 V

49.9 kΩ 12 V

Not installed External FB divider setting

Threshold Voltages: VIT=0.84V

Vin=19V: Vsense=0.991V,RESET=1

The value of EXTCOMP is OK

The value of power inductor will be updated later, TBD

Total: 5V 10.4+2=12.4A
RT=68K: Frequency=320KHz

Iout =10A Iocp=13.5A

Crossover Frequency = 34KHz
Phase Margin = 70°

5V_AO

Type C_UART_5V

3V3_LDO 3V3_AO

VDD_5V_SYS
5V_AO

DCJ_IN VDD_DCIN

VDD_DCIN

VDD_DCIN

5V_AO

5V_AO

VDD_DCIN

5V_AO
5V_AO

5V_AO

VDD_18V

GND_SHD GND_SHD GND_SHD GND_SHD

GND_SHD

5V_AO

VIN_PWR_ON[8,11]

VDD_18V_PG[8] VIN_PWR_BAD_N [6,11]

5V_AO_PG[11]

CVM_PRSNT_N[6,8,11]
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J1
ST-XT30PW-M

PWR2_2P_5d0_9x13_3x5mm

1
2

3
4

C383
22uF

C0805
25V,X5R

R315
47K
1%
R0402

R442
4mR
1%
R1206

C415
10nF

C0603
100V

S

G

D

Q2
BSC037N08NS5

PQFN8_1d27_5x6x1mm
80V,100A

4

1
2
3 5

C156
10nF

C0402
50V,X7R

C399
2.2uF

C1206
100V,X7R

D79
MMSZ5245BT1G

sod_123
15V

2
1

R515 4.7K
1%R0402 DNP

+ C132
100uF

C
A

E
-1

0_
5X

10
_

5X
10

_5
M

M
-S

80V

R514
100K
1%
R0402

C634
1nF

C1206
2KV,X7R

R274
100K
1%
R0402
DNP

S

G

D

Q49
BSC037N08NS5

PQFN8_1d27_5x6x1mm
80V,100A

4

1 2 3
5

C422
4.7uF

C0603
10V,X5R

C385
100nF

C0402
25V,X7R

+ C111
100uF

C
A

E
-1

0_
5X

10
_

5X
10

_5
M

M
-S

80V

R555
66.5K
1%
R0402

R1
4mR
1%
R1206

C404
2.2uF

C1206
100V,X7R

F1
10ADC125V

FUSE2P_holder_9_73x5_03x3_81mm

1
1

2
2

Q26
2SK3018
SOT-323-31

3

2

R527
49.9R
1%
R0402

R609 0R
5%R0402

Q28
CJAB55P03A
30V,55A
PDFN8-3.3*3.3mm

G
4

S2
2

D
5

S1
1

S3
3

R543
4.7K
1%
R0402

S

G

D

Q1
BSC037N08NS5

PQFN8_1d27_5x6x1mm
80V,100A

4

1
2
35

C313
470nF

C1206
100V,X7R

R268
100K
1%
R0402

R560
41.2K
1%
R0402

C407 33pF
C0402 50V,NPO

C34
2.2uF

C1206
100V,X7R

R528 0R
5%R0402

R545 24.9K
1%R0402

C142
10uF

C0603
10V,X5R

C381
22uF

C0805
25V,X5R

C403
100nF

C0402
25V,X7R

MH3
Hole 3.3MM
D3.3 mm
pth_3_3mm_6d8
DNP1

Q29
2SK3018
SOT-323-31

3

2

C152
1uF

C0402
10V,X5R

DNP

R447
33K
1%
R0402

C396
2.2uF

C1206
100V,X7R

R616 0R
5%R0402

DNP

R297
10R
1%
R0805
DNP

R302 0R
5%R0402

C165
4.7uF

C0603
10V,X5R

R523 0R
5%R0402

DNP

R532
6.49K
1%
R0402

R273
20K
1%
R0402
DNP

C413
2.2uF

C1206
100V,X7R

D26

LM
S

Z
52

64
B

T
1G

sod_123
60V

DNP

1
2

C384
22uF

C0805
25V,X5R

TPS3808G09DBVR
U61

sot23_6

0.84V VTH RST

CT
4

GND
2

MR
3

RESET
1

SENSE
5

VDD
6

D91
3.3V
SOD_123
3.3V
DNP

1
2

C312
1nF

C1206
2KV,X7R

R554
68K
1%
R0402

R259 0R
5%R0402

R508 4mR
1%R1206

R544 0R
5%R0402

DNP

R283
47K
1%
R0402

R445
4mR
1%
R1206

R539 0R
5%R0402

R531
10K
1%
R0402

C398
2.2uF

C1206
100V,X7R

C158
220pF

C0402
50V,NPO

Q24
2SK3018
SOT-323-31

3

2

R282
0R
5%
R0402
DNP

D88
1N4148WS
sod_323
75V
DNP

1
2

C166
100uF

C1206
10V,X5R

R271
10K
1%
R0402
DNP

R596
200K
1%
R0402

R272 0R
5%R0402

Q31
CJ3134KW
sot-323-3
20V,0.75A

1

3

2

C425
10nF

C0402
50V,X7R

R38 10R
1%R1206

R540 10K
1%R0402

DNP

C420
150pF

C0402
50V,NPO

R39 4mR
1%R1206

DNP

R597
11K
1%
R0402

C402 100nF
C0402 25V,X7R

DNP

LM5149

SENSE
INJ

REFAGND

AEFVDDA
AVSS

U57
LM5148RGYR
VQFN24_0d5_5_5x3_5x1mm

VIN
12

EN
19

VCCX
16

VCC
9

NC_5
1

NC_2
2

EXTCOMP
5

FB
6

CNFG
3

NC_4
22

PG/SYNCOUT
17

RT
4

PFM/SYNC
18

VOUT
21

ISNS+
20

A
G

N
D

7

LO
11

SW
14

HO
13

CBOOT
15

P
G

N
D

10

NC_3
24

E
P

25

VDDA
8

NC_1
23

C397
2.2uF

C1206
100V,X7R

MH15
Hole 3.3MM
D3.3 mm
pth_3_3mm_6d8
DNP1

R530
49.9R
1%
R0402
DNP

C471
220pF

C0402
50V,NPO

R558
49.9R
1%
R0402

C401
470nF

C1206
100V,X7R

R298
10R
1%
R0805
DNP

D41 B5819WS SL

sod_32340V
1 2

C144
1uF

C0402
10V,X5R

R304
4.7K
1%
R0402

C59
100nF

C0603
100V,X7R

MH16
Hole 3.3MM
D3.3 mm
pth_3_3mm_6d8
DNP1

C473
1nF

C0402
50V,X7R

D40 B5819WS SL

sod_32340V
DNP

1 2

MH4
Hole 3.3MM
D3.3 mm
pth_3_3mm_6d8
DNP1

S

G

D

Q47
BSC117N08NS5ATMA1
PQFN8_1d27_5x6x1mm
80V,49A

4

1 2 3
5

D24
SMB5371A

DO_214AA_SMB
60V

1
2

D16
SMCJ54CA/TR13

DO_214AB_SMC
54V

2
1

C382
22uF

C0805
25V,X5R

C637
1nF

C1206
2KV,X7R

R303
100K
1%
R0402
DNP

R605
100K
1%
R0402
DNP

L34 4.7uH
L2P_17_5x17_5x7mm

21A

R517 10K
1%R0402

C417
10nF

C0603
100V

R613
100K
1%
R0402
DNP

U30

TPL740F33-5TR
sot23-5

IN
1

GND
2

EN
3

NC/FB
4

OUT
5

Q23
2SK3018
SOT-323-31

3

2

C470
100nF

C0402
25V,X7R

C400
2.2uF

C1206
100V,X7R

C414
470nF

C1206
100V,X7R

FB18 120R
L0603 2A

TP44
Test Point
TP60C_SMD

+ C157
470uF

E
le

ct
ro

_S
M

D
_6

_6
X

6_
6M

M

10V

C63
100nF

C0603
100V,X7R

R518
49.9R
1%
R0402
DNP

R448
100K
1%
R0402

+ C92
100uF

C
A

E
-1

0_
5X

10
_

5X
10

_5
M

M
-S

80V

C1 10nF
C1206 1KV,X7R

R547
12.4K
1%
R0402

R521 0R
5%R0402

C147
10uF

C0603
10V,X5R

C406
100nF

C0603
100V,X7R

C395
2.2uF

C1206
100V,X7R

C419
100nF

C0402
25V,X7R

R529
0R
5%
R0402

C49
2.2uF

C1206
100V,X7R

R295 47K
1%R0402

LDO_5V_IN

5V_AO_PG 3V3_AO_EN 3V3_AO_FB

VDD_5V_DISCHARGE

VDD_5V_EN_GATE_N

DC1_VCC_5V

DC1_HO DC1_HO_R

DC1_CBOOT

DC1_EN

DC1_VCCX_5V DC1_SW

DC1_LO DC1_LO_R
DC1_VCC_5V

DC1_VDDA_5V

DC1_ISNS+

DC1_VOUT

DC1_VDDA_5V DC1_FB_0.8V

DC1_PFM DC1_VDDA_5V

DC1_VDDA_5V DC1_COMP

DC1_CNFG

DC1_RT

5V_AO_PG

VDD_5V_EN_L



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Min

= 16.8V 60mV

5mR

= 0.8V x 21

5mR

12A

5mR

49mV

14.6A

= 0.8V x (1 + 200K / 10K)

48V to 16.8V

R212

I pk

Typ Max

Imax=10A

9.8A

73mV

Vout = Vfb x (1 + R732/ R737)

= 1.8V

Vout= 1.8V

= 0.6V x 3

Vout = Vfb x (1 + R359 / R373)

VDD_1V8

= 0.6V x (1 + 200K / 100K)

Imax=3.5A

Input Control Sequence:

Power On : MV -> HV
Power Off: HV -> MV

VDD_1V8 Discharge

There is no  power good of VDD_5V_SYS, so used VDD_5V_SYS instead of PG.

Discharge

1. DNP in Thor, but installed in AGX Orin, TBD.

2. Used SYS_VIN_HV (VDD_18V)  both in Thor and AGX Orin.

VDD_5V_SYS and VDD_18V stays off if CVM is not present.

Without CVM: CVM_PRSNT_N=1 (3V3_AO)
With CVM:      CVM_PRSNT_N=0

V CS-TH

Current Limit

Not installed

49.9 kΩ

0 Ω

Vout

External FB divider setting

Pull up R To VDDA

5 V

12 V

3.3 V

24.9 kΩ

VDD_VIN_HV

For EVT testing without CVM, can set CVM_PRSNT_N=0 (R118=0R)

The value of power inductor will be updated later, TBD

if R732=200K:  VDD_VIN_HV=16.8V
if R732=220K:  VDD_VIN_HV=18.4V
Changed "VDD_18V" to "VDD_VIN_HV" ? TBD  

Vout = Vfb x (1 + R732/ R737)
= 0.8V x (1 + 220K / 10K)
= 0.8V x 23
= 18.4V

Imax=10A

Imax=1.4A

Phase Margin = 63°

The value of EXTCOMP is OK

Crossover Frequency = 47KHz

RT=49.9K: Frequency=440KHz

VDD_DCIN

VDD_DCIN

VDD_18V

5V_AO

5V_AO
VDD_3V3_SYS

VDD_1V8

VDD_1V8

VDD_5V_SYS

5V_AO

5V_AO

VDD_18V 5V_AO

VDD_18V_PG[7]

PS_1V8_PG[10]

CARRIER_POWER_ON[6,8,9,11]

VDD_3V3_PG[9,10,24]

DISCHARGE[8,9,10]

VIN_PWR_ON[7,11]

DISCHARGE [8,9,10]

CARRIER_POWER_ON[6,8,9,11]

CVM_PRSNT_N[6,7,11]

Title:

Size: Document Number: Rev:

Date: Sheet: ofDraw By:

https://www.seeedstudio.com

V1.0A2

8 33Friday, January 16, 2026Seeed

TI_LM5148

08 Power VDD_VIN_HV, 1V8

<Variant Name>

Title:

Size: Document Number: Rev:

Date: Sheet: ofDraw By:

https://www.seeedstudio.com

V1.0A2

8 33Friday, January 16, 2026Seeed

TI_LM5148

08 Power VDD_VIN_HV, 1V8

<Variant Name>

Title:

Size: Document Number: Rev:

Date: Sheet: ofDraw By:

https://www.seeedstudio.com

V1.0A2

8 33Friday, January 16, 2026Seeed

TI_LM5148

08 Power VDD_VIN_HV, 1V8

<Variant Name>

C321
22uF

C0805
25V,X5R

R233 0R
5%R0402

DNP

TP42
Test Point
TP60C_SMD

R501
10K
1%
R0402

S

G

D

Q43
BSC117N08NS5ATMA1
PQFN8_1d27_5x6x1mm
80V,49A

4

1 2 3
5

R453 47K
1%R0402

R472 0R
5%R0402

C339
2.2uF

C1206
100V,X7R

Q40
2SK3018
SOT-323-31

3

2

R239
10R
1%
R0805

C322
100nF

C0402
25V,X7R

S

G

D

Q42
BSC117N08NS5ATMA1
PQFN8_1d27_5x6x1mm
80V,49A

4

1 2 3
5

R505
200K
1%
R0402

C355
15pF

C0402
50V,NPO

C340
10nF

C0402
50V,X7R

R474
10K
1%
R0402

R454
100K
1%
R0402
DNP

R234
100K
1%
R0402
DNP

R231
10K
1%
R0402
DNP

R594 0R
5%R0402 C128

22uF

C0805
25V,X5R

C348
10nF

C0603
100V

R249
10R
1%
R0805

C338
2.2uF

C1206
100V,X7R

R227 0R
5%R0402

DNP

R471
49.9R
1%
R0402

C356
4.7uF

C0603
10V,X5R

R497 0R
5%R0402

R495 49.9K
1%R0402

DNP
R455
47K
1%
R0402

Q41
2SK3018
SOT-323-31

3

2

R459
100K
1%
R0402

R247
200K
1%
R0402

R451
0R
5%
R0402
DNP

R493 0R
5%R0402

C344
10nF

C0603
100V

S

G

D

Q45
BSC037N08NS5
PQFN8_1d27_5x6x1mm
80V,100A

4

1 2 3
5

C349
470nF

C1206
100V,X7R

R463 0R
5%R0402

C336
2.2uF

C1206
100V,X7R

R496
33K
1%
R0402

R473
0R
5%
R0402

R460 10K
1%R0402

R230
200K
1%
R0402

C327
10nF

C0402
50V,X7R

Q18
CJ3134KW
sot-323-3
20V,0.75A

1

3

2

Q54
2SK3018
SOT-323-31

3

2

Q39
2SK3018
SOT-323-31

3

2
C343 33pF
C0402 50V,NPO

U28

TPS62A06DRLR
SOT563

EN
4

PG
6

FB
5

GND
1

SW
2

VIN
3

C333
2.2uF

C1206
100V,X7R

C129
10nF

C0402
50V,X7R

DNP

R507
41.2K
1%
R0402

R452 4mR
1%R1206

R506
49.9R
1%
R0402

L29 8.2uH
L2P_17_5x17_5x7mm

13A

R232 0R
5%R0402

Q21
2SK3018
SOT-323-31

3

2

R494 10K
1%R0402

DNP

C357
1nF

C0402
50V,X7R

L19 0.22uH
L2P_4_2x4_2x1_9MM

8.2A

MWSA0402S-R22MT
C135
120pF

C0402
50V,NP0

C335
2.2uF

C1206
100V,X7R

R504
49.9K
1%
R0402

C341
100nF

C0402
25V,X7R

C319
22uF

C0805
25V,X5R

R224
100K
1%
R0402

R462 0R
5%R0402

C143
22uF

C0805
25V,X5R

TP25 Test Point
TP60C_SMD

C337
2.2uF

C1206
100V,X7R

C354
100nF

C0402
25V,X7R

C320
22uF

C0805
25V,X5R

S

G

D

Q44
BSC037N08NS5
PQFN8_1d27_5x6x1mm
80V,100A

4

1 2 3
5

R458
10K
1%
R0402
DNP

R260
10K
1%
R0402

C139
22uF

C0805
25V,X5R

R464 0R
5%R0402

DNP

C334
2.2uF

C1206
100V,X7R

R242
100K
1%
R0402

R457
100K
1%
R0402

C342
100nF

C0603
100V,X7R

C318
22uF

C0805
25V,X5R

C151
22uF

C0805
25V,X5R

D80
1N4148WS
sod_323
75V
DNP

1
2

R456 0R
5%R0402

C332
2.2uF

C1206
100V,X7R

R461 0R
5%R0402

LM5149

SENSE
INJ

REFAGND

AEFVDDA
AVSS

U55
LM5148RGYR
VQFN24_0d5_5_5x3_5x1mm

VIN
12

EN
19

VCCX
16

VCC
9

NC_5
1

NC_2
2

EXTCOMP
5

FB
6

CNFG
3

NC_4
22

PG/SYNCOUT
17

RT
4

PFM/SYNC
18

VOUT
21

ISNS+
20

A
G

N
D

7

LO
11

SW
14

HO
13

CBOOT
15

P
G

N
D

10

NC_3
24

E
P

25

VDDA
8

NC_1
23

DC2_VCC_5V

DC2_HO DC2_HO_R

DC2_CBOOT

DC2_VCCX_5V DC2_SW

DC2_LO DC2_LO_R
DC2_VCC_5V

DC2_VDDA_5V

DC2_ISNS+

DC2_VOUT

DC2_VDDA_5V DC2_FB_0.8V

DC2_PFM DC2_VDDA_5V

DC2_VDDA_5V DC2_COMP

DC2_CNFG

DC2_RT

DC2_HO_R

DC2_LO_R

PS_1V8_SW

PS_1V8_FB

PS_1V8_EN

VDD_1V8_DISCHARGE

VDD_5V_PG_N

VDD_18V_EN

VDD_18V_EN_H

VDD_18V_EN_H



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

VDD_3V3_SYS Discharge

14.6A12AI pk

5mR 5mR

12V to 3.3V, Imax=10A

60mV

Min Typ

49mV

Imax=10A

R360 5mR

Max

73mV

9.8A

Vout = Vfb x (1 + R168/ R723)

= 0.8V x 15.03226
= 0.8V x (1 + 174K / 12.4K)

= 12.0258V

I pk 12A

73mV

5mRR590

48V to 12V, Imax=10A

9.8A

5mR

Imax=10A

60mV

14.6A

Max

49mV

TypMin

5mR

VDD_12V Discharge

VDD_3V3 Supervisor

= 0.8V x (1 + 39.2K / 12.4K)
= 0.8V x 4.161290

Vout = Vfb x (1 + R179/ R653)

= 3.329V

VDD_12V_EN_ALT: "PU on CVM" refer to Thor Carrier Board, but PD refer to Pinmux.
CARRIER_POWER_ON: A 10kΩ pull-up to 3.3V is on module

V CS-TH

Current Limit

V CS-TH

Current Limit

Not installed

49.9 kΩ

0 Ω

Vout

External FB divider setting

Pull up R To VDDA

5 V

12 V

3.3 V

24.9 kΩ

Not installed

49.9 kΩ

0 Ω

Vout

External FB divider setting

Pull up R To VDDA

5 V

12 V

3.3 V

24.9 kΩ

VDD_12V

VDD_3V3_SYS

The value of power inductor will be updated later, TBD

The value of power inductor will be updated later, TBD

22uF ESR: 10-30mR

RT=49.9K: Frequency=440KHz

Phase Margin = 50°

The value of EXTCOMP is OK

Crossover Frequency = 47KHz

Phase Margin = 61°

The value of EXTCOMP is OK

Crossover Frequency = 50KHz

RT=49.9K: Frequency=440KHz

VDD_3V3_SYS

5V_AO

VDD_DCIN

VDD_DCIN

VDD_12V

5V_AO

VDD_3V3_SYS

VDD_12V

VDD_12V

5V_AO VDD_12V

VDD_3V3_SYS

VDD_3V3_SYS

VDD_12V

DISCHARGE[8,10]

VDD_3V3_PG[8,10,24]

Device_Reset_3V3 [17,23,28]

CARRIER_POWER_ON[6,8,9,11]

VDD_12V_EN_ALT[6]

CARRIER_POWER_ON[6,8,9,11]
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R585 0R
5%R0402

C466
2.2uF

C1206
100V,X7R

R582
100K
1%
R0402
DNP

R568 0R
5%R0402

DNP

R248
10R
1%
R0805

R583 10K
1%R0402

R591
0R
5%
R0402

C430
10nF

C0402
50V,X7R

DNP

C443
22uF

C0805
25V,X5R

R534
24.9K
1%
R0402

R607
12.4K
1%
R0402

R550
0R
5%
R0402

D89
1N4148WS
sod_323
75V
DNP

1
2

R536 10K
1%R0402

DNP

C465 33pF
C0402 50V,NPO

R549
49.9R
1%
R0402
DNP

C475
12pF

C0402
50V,NPO

C464
2.2uF

C1206
100V,X7R

R615
41.2K
1%
R0402

+ C137
470uF

Electro_SMD_6_6X6_6MM
10V

R602 0R
5%R0402

DNP

C119
100nF

C0402
25V,X7R

R614
49.9R
1%
R0402

L36 4.7uH
L2P_17_5x17_5x7mm

21A

R524
39.2K
1%
R0402

C441
22uF

C0805
25V,X5R

R600 10K
1%R0402

DNP

R569
10R
1%
R1206
DNP

C432
10nF

C0402
50V,X7R

C431
10nF

C0402
50V,X7R

R562 10K
1%R0402

C434
10nF

C0402
50V,X7R

C458
2.2uF

C1206
100V,X7R

C462
100nF

C0402
25V,X7R

R610
49.9K
1%
R0402

R200
10K
1%
R0402

C445
22uF

C0805
25V,X5R

Q19
CJ3134KW
sot-323-3
20V,0.75A

1

3

2

C433
10nF

C0402
50V,X7R

R574
100K
1%
R0402
DNP

S

G

D

Q48
BSC117N08NS5ATMA1
PQFN8_1d27_5x6x1mm
80V,49A

4

1 2 3
5

C439
100nF

C0402
25V,X7R

R576 0R
5%R0402

R561
49.9R
1%
R0402
DNP

C424
100nF

C0603
100V,X7R

R519
41.2K
1%
R0402

R572
10R
1%
R1206
DNP

C459
2.2uF

C1206
100V,X7R

R584
49.9R
1%
R0402
DNP

C447
22uF

C0805
25V,X5R

C409
4.7uF

C0603
10V,X5R

C474
100nF

C0402
25V,X7R

S

G

D

Q56
BSC037N08NS5

PQFN8_1d27_5x6x1mm
80V,100A

4

1 2 3
5

C410
100pF

C0402
50V

R564 4.7K
1%R0402 DNP

UM805RE

U23

sot_143
2.63V VTH RST;SOT143

G
N

D
1

RESET
2

MR
3

V
C

C
4

C412
100nF

C0402
25V,X7R

C423 33pF
C0402 50V,NPO

C426
100nF

C0402
25V,X7R

R548
10K
1%
R0402

C461
10nF

C0402
50V,X7R

DNP

R525
49.9K
1%
R0402

R587 0R
5%R0402

DNP

TP49
Test Point
TP60C_SMD

C456
2.2uF

C1206
100V,X7R

Q50
CJ3134KW
sot-323-3
20V,0.75A

1

3

2

R592
49.9R
1%
R0402
DNP

R546 0R
5%R0402

C446
22uF

C0805
25V,X5R

C463
100nF

C0603
100V,X7R

R565 0R
5%R0402

R559
10K
1%
R0402

D90
1N4148WS
sod_323
75V
DNP

1
2

R601
24.9K
1%
R0402

R538 0R
5%R0402

C454
2.2uF

C1206
100V,X7R

R533
12.4K
1%
R0402

LM5149

SENSE
INJ

REFAGND

AEFVDDA
AVSS

U60
LM5148RGYR
VQFN24_0d5_5_5x3_5x1mm

VIN
12

EN
19

VCCX
16

VCC
9

NC_5
1

NC_2
2

EXTCOMP
5

FB
6

CNFG
3

NC_4
22

PG/SYNCOUT
17

RT
4

PFM/SYNC
18

VOUT
21

ISNS+
20

A
G

N
D

7

LO
11

SW
14

HO
13

CBOOT
15

P
G

N
D

10

NC_3
24

E
P

25

VDDA
8

NC_1
23

C448
22uF

C0805
25V,X5R

R603 49.9K
1%R0402

R571 4mR
1%R1206

C460 100nF
C0402 25V,X7R

DNP

C405
1nF

C0402
50V,X7R

TP48
Test Point
TP60C_SMD

R219 0R
5%R0402

C429 100nF
C0402 25V,X7R

DNP

R580 4.7K
1%R0402 DNP

C478
1nF

C0402
50V,X7R

R578 0R
5%R0402

R590 0R
5%R0402

C457
2.2uF

C1206
100V,X7R

C449
100nF

C0402
25V,X7R

C416
470nF

C1206
100V,X7R

R535 0R
5%R0402

DNP

S

G

D

Q55
BSC117N08NS5ATMA1
PQFN8_1d27_5x6x1mm
80V,49A

4

1 2 3
5

C435
22uF

C0805
25V,X5R

R579 0R
5%R0402

DNP

R537 0R
5%R0402

+
C155
220uF

Electro_SMD_6_6X6_6MM
25V

R593
10K
1%
R0402

C440
22uF

C0805
25V,X5R

L35 2.2uH
l2p_5d0_9x8_5x4_8mm

20A

Q52
2SK3018
SOT-323-31

3

2

C468
10nF

C0603
100V

R611
174K
1%
R0402

R557 0R
5%R0402

DNP

C436
22uF

C0805
25V,X5R

R238
10R
1%
R0805

C455
2.2uF

C1206
100V,X7R

R589
49.9R
1%
R0402

C477
4.7uF

C0603
10V,X5R

R520
49.9R
1%
R0402

R566
100K
1%
R0402
DNP

C442
22uF

C0805
25V,X5R

R551
49.9R
1%
R0402

LM5149

SENSE
INJ

REFAGND

AEFVDDA
AVSS

U58
LM5148RGYR
VQFN24_0d5_5_5x3_5x1mm

VIN
12

EN
19

VCCX
16

VCC
9

NC_5
1

NC_2
2

EXTCOMP
5

FB
6

CNFG
3

NC_4
22

PG/SYNCOUT
17

RT
4

PFM/SYNC
18

VOUT
21

ISNS+
20

A
G

N
D

7

LO
11

SW
14

HO
13

CBOOT
15

P
G

N
D

10

NC_3
24

E
P

25

VDDA
8

NC_1
23

R567 4mR
1%R1206

R556 0R
5%R0402

S

G

D

Q46
BSC037N08NS5

PQFN8_1d27_5x6x1mm
80V,100A

4

1 2 3
5

R598 0R
5%R0402
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5V to 1.15V  For USB3.2 HUB

= 1.146V

Vout= 1.15V

= 0.6V x (1 + 91K / 100K)
Vout = Vfb x (1 + R49 / R53)

= 0.6V x 1.91

Imax=1.126A

VCORE: VDD_1V15_HUB, Imax=410mA+(4*179mA)=1126mA
VDD33: VDD_3V3_SYS, Imax=30.8mA+(4*11.1mA)=75.2mA

5V to 0.7V  For ETH PHY1

= 0.6V x (1 + 16.9K / 100K)

Imax=3.32A

= 0.7014V

Vout= 0.7V

= 0.6V x 1.169

Vout = Vfb x (1 + R409 / R419)

= 0.6V x 1.169

Imax=3.32A

Vout = Vfb x (1 + R410 / R422)

= 0.7014V

5V to 0.7V  For ETH PHY2
Vout= 0.7V

= 0.6V x (1 + 16.9K / 100K)

= 0.6V x (1 + 16.9K / 100K)

= 0.7014V
= 0.6V x 1.169

Vout= 0.7V

= 0.6V x (1 + 16.9K / 100K)

5V to 0.7V  For ETH PHY4
Imax=3.32A

= 0.6V x 1.169

Imax=3.32A
Vout= 0.7V

Vout = Vfb x (1 + R700 / R704)Vout = Vfb x (1 + R425 / R703)

= 0.7014V

5V to 0.7V  For ETH PHY3

Vout= 1V

Vout = Vfb x (1 + R17 / R394)
= 0.6V x (1 + 68K / 100K)

= 1.008V
= 0.6V x 1.68

5V to 1V  For ETH PHY1/2/3/4
Imax=0.36A*4=1.44A

= 0.6V x 3.31788

Imax=0.375A*4=1.5A

Vout = Vfb x (1 + R398 / R413)

= 1.991V

5V to 2V  For ETH PHY1/2/3/4
Vout= 2V

= 0.6V x (1 + 140K / 60.4K)

VDDIO
Vout= 1.8V

Vout = Vfb x (1 + R306 / R323)
= 0.6V x (1 + 200K / 100K)

= 1.8V
= 0.6V x 3

5V to 1.8V  For ETH PHY1/2/3/4

Imax=0.15A*4=0.6A

VDD_1V15_HUB Discharge

Note: VCORE should rise after or at the same time as VDD33.

If VDD_IO is 1.8V: VDD -> 1.0V -> VDD_IO -> 2.0V, Default.

If VDD_IO is 3.3V: VDD -> 1.0V -> 2.0V -> VDD_IO.

PHY AQR113C Power-Up Sequence Requires:

USB3.2 HUB Power

10G Ethernet PHY Power

Imax=0.29A

Imax=0.52A

Imax=0.32A Imax=0.24A

Imax=0.67A

Imax=0.52A

Imax=0.52A Imax=0.52A

USB Total: 5V 5.09A

Ethernet Total: 5V 3.31A

VDD_1V15_HUB

VDD_5V_SYS
VDD_3V3_SYS

VDD_5V_SYS VDD_5V_SYS
VDD_3V3_SYS VDD_3V3_SYS

VDD_0V7_PHY1 VDD_0V7_PHY2

VDD_5V_SYS VDD_5V_SYS
VDD_3V3_SYS VDD_3V3_SYS

VDD_0V7_PHY3 VDD_0V7_PHY4

VDD_5V_SYS
VDD_3V3_SYS

VDD_1V0_PHY

VDD_5V_SYS
VDD_3V3_SYS

VDD_2V0_PHY

VDDIO_AQR113C

VDD_5V_SYS
VDD_3V3_SYS

VDD_1V15_HUB

VDD_3V3_PG[8,9,24]

PS_1V8_PG[8]

DISCHARGE[8,9]
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