VDD_5V_SYS

Imax=6A@5V

e

| SYS_VIN_HV 09

JATA
203456-0003
CON_MIRMEZ_699_BGA_ST_P009_P013_P015 REVERSE

SECIOFS

SYS_VIN_MV_01
SYS_VIN_MV_02
SYS_VIN_MV_03
SYS_VIN_MV_04
SYS_VIN_MV_05
SYS_VIN_MV_06
SYS_VIN_MV_07
SYS_VIN_MV_08

module pullup 10k to 1V8
MOD_TEMP_SHDN_EN_N

CVM Connector 1/3

SYS_VIN_MV_09
SYS_VIN_MV_10

SYS_VIN_HV_01
SYS_VIN_HV_02
SYS_VIN_HV_03
SYS_VIN_HV_04
SYS_VIN_HV_05

01A 18V

RS73
R
5%

Qst
25K3018
SOT-323-3)

SYS_VIN_HV_06
SYS_VIN_HV_07
SYS_VIN_HV_08

SYS_VIN_HV_10

SYS_VIN_HV_11

SYS_VIN_HV_12
SYS_VIN_HV_13
SYS_VIN_HV_14
SYS_VIN_HV_15

SYS_VIN_HV_16

SYS_VIN_HV_17

SYS_VIN_HV_18

SYS_VIN_HV_19

SYS_VIN_HV_20
SYS_VIN_HV_21

SYS_VIN_HV_22

SYS_VIN_HV_23

SYS_VIN_HV 24

SYS_VIN_HV_25

SYS_VIN_HV_26

SYS_VIN_HV_27

SYS_VIN_HV_28
SYS_VIN_HV_29
SYS_VIN_HV_30

SYS_VIN_HV_31

SYS_VIN_HV_32

SYS_VIN_HV_33

SYS_VIN_HV 34

SYS_VIN_HV_35

SYS_VIN_HV_36
SYS_VIN_HV_37
SYS_VIN_HV_38

SYS_VIN_HV_39

GND_065

MIDo MODULE 1D

FSI_GPIOD2

MHS.
O
D:

3.5mm
PTH_5_5MM_7D3

MH12

O—
D3.5mm
PTH_5_5MM_7D3

MH11
O—
D3.5mm
PTH_5_5MM_7D3

MHE
O
D:

3.5mm
PTH_5_5MM_7D3

R0402
DNP

as HW strap:

wI SMCU, SHDN_EN_N=high
wlo SMCU, SHDN_EN_N=low

VDD_18v

K'SMCU_PRSNT_N  [11]

ca91

220F
25V,X5R
C0805

347 Cca46

2uF
5V, XER | 25V, X5R
0805 | CO805

2F 7

l+ 220uF
T~a25V
Electro_SMD_6_6X6_6MM

VDD _5V_SYS

T ovosr [ ov.xsi
0603 | €083

124

10V, X5
C0603

10V, X5
C0603

cas50
100nF
25V,X7R
C0402

25V,X5R
C0805

25V,
C0805

203456-0003
ON_MIRMEZ_699_BGA_ST_P009.

P013_PO15_

REVERSE

GND_175

SEC208S

GND_176
GND_177
GND_178
GND_179
GND_180
GND_181
GND_182
GND_183
GND_184
GND_185
GND_186
GND_187
GND_183
GND_189
GND_190
GND_191
GND_192
GND_193
GND_194
GND_195
GND_196
GND_197
GND_198
GND_199
GND_200
GND_201
GND_202
GND_203
GND_204
GND_205
GND_206
GND_207
GND_208
GND_209
GND_210
GND_211
GND_212
GND_213
GND_214
GND_215
GND_216
GND_217
GND_218
GND_219
GND_220
GND_221
GND_222
GND_223
GND_224
GND_225
GND_226
GND_227
GND_228
GND_229
GND_230
GND_231
GND_232
GND_233
GND_234
GND_235
GND_236
GND_237
GND_238
GND_239
GND_240
GND_241
GND_242
GND_243
GND_244
GND_245
GND_246

L20
BiS

079

Fi9

HI9

K9
(o —g
Big
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VIN Loss Detection

Threshld Veltages: VIT=0.647

DCIN

VDD_PCIN

.~ Vin Protection 19V to 54.6V

[ FUSE2P holder_9_73x5_03:3_81mm

2.2uF x10 =22uF

£ 2
DC125V oA

1
ST-XT30PW-M
PWR2_2P _5d0 9x13_3x5mm

1
2

GND_SHD

D16
SMCJSACATTRI3
DO_214AB_SMC
Breakdown Voltage: ™|

SMCJS4CA:
60.00V to 66.30V

Cs9

2

57V 10 63V

D24
14.25V t0 1575V SMB5371A

100nF
100V, X7R

at
BSCO37NOBNSS
PQFN8_1d27_5x6ximm

60V
DO_214AA_SMB

57V 10 63V

Q2

LMSZ5264BT1G
»
CAE-10_5X10_5X10_5MM-S.

BSC!
PQFN8_1d27_5x6ximm
80V, 100A

CAE-10_5X10_5X10_5MM-S.

R0402 " |

5Y_AO

car0

100nF
25V,X7R
C0402

st
TPS3808G0IDBVR
0123 6

SENSE VDD

[8] VDD_18V_PG ) SS%Q 5%

DNP.

Vi
Vin=60V: Vgs=14. o

R38

c1__|| 100k
C1206 | [ AKVXTR

0R
R1206 %

5V_AO_PG R616

MR RESET

2 Design Note:

R0402 &

cT

CT (nF) =[tD (s) - 0.5 x (10- 3) (s)}x 175

VIN_PWR_BAD_N  [6,11]

GND VIN_PWR_BAD_N: A 10kQ pull-up to 5V is on the module.

Pin20 Enable Control Pin:
VIN UVLO: VDD_DCIN=Ven*(14R12/R11)
MIN: VDD_DCIN = Ven*(1+R12/R11)
0.95V*(1+100K/6.49K)
=15.5879V
fen*(1+R12/R11)
1V¥(1+100K/B.49K)
16.4083V
fen*(1+R12/R11)
1.08V*(1+100K/6 49K)
=17.2287V

TYP: VDD_DCIN

MAX: VDD_DCIN

470nF
100V, X7R
C1206

5V_AO

LM5148RGYR
VQFN24 005 5 5x3 Sximm
2

DC1_HO Reps

DC1_VCC 5V
| pss

IN14BWS

W.sod 323
75V

DNP
DC1HOR 4

VDD_DCIN

o413 00 o4 308 o404

movxm movxm movxm movxm mov)a
C1206

Lz 2uF
T :

Ca95

100V, X7R
C1206

L
IE

c3or

mov XTR
C1206

VDD_5V

Q28
CJABS5P03A

30V,55A
PDFNB-3.3'3.3mm
5

VIN R0402

DC1_CBOOT

DC1EN 19

Ef
RS21 OR DC1 VCOX 5V 16
VA —Ro402 5%
c403

ca22
4.7uF
10V,X5R

] C0603

BST 7NOBNSSATIAL
PQFN8_1d27_5x6ximm
80V,49A
‘The value of power inductor wil be updated later, TBD
TuH 21A R50

48V to 5V, Im

Imax=10

P44

Test Point

TPEOC_SMD
Q

100nF
25V,X7R
C0402

DC1 Lo

DC1LOR 4

R§39 A A AOR

AYTul
L2P_17_5x17_5x7mm R1206

Rs27

DC1_VDDA 5V 8

DC1_ISNS+

R0402 5%

Q49

BSCO37NOBNSS

PQFN8_1d27_5x6ximm _|
V. 100A

cao7
C0402

ISNS+
DC1_vouT

vouT

5V_AO_PG
DC1_VDDA 5V

DC1_VDDA 5V

PGISYNCOUT
DC1_FB 0.8V

LM5149 FB

PFMISYNC SENSE  NC_1
DC1_COMP__5 INJ 2

DC1_PFM__ 18

RS540 il
R

0402 19

Crossover Frequency = 34KHz
Phase Margin = 70°

‘The value of EXTCOMP is OK

1
oV
Type C_UART_5V

5V_AO_PG

R2712_A A OR.

EXTCOMP
DC1_CNFG REFAGND NC_3

RS44 . . ~OR_DNP
9K

= Vb x (1 + R698/ R709)

0.8V x (1 +66.5K/12.4K) | Current Limit

0.8V x 6.362903

Pull up R To VDDA Vout

VCSTH

00 33V

R322

o AEFVDDA NC 4
[ 5

RT=68K: Frequency=320KHz

B5S819WS SL
2

3V3 AO_FB

R0402

EN  NCIFB
TPL740F33-5TR
sot23-5

5%

Ifuse TI_TLV75801PDBVR, Vb=0.55V/
fout = Vb x (1 + R411/ R412)
= 0.55V x (1 + 100K / 20K)
0.55Vx6
=33V

249k 5V

I pk 9.8A

49.9 k0 12V

lout =10A locp=13.5A

Not installed

External FB divider setting

EB1.
L0603
c1a7

R274
100K

1% 10uF
RO402 | 10VX5R
DNP C0603

Total: 5V 10.4+2=12.4A

MH4.
Hole 3.3MM

3.3 mm
pth_3_3mm_6d8
DNP

GND_SHD

C0805

Co805 | Co805 | C0805

GND_SHD

811 VIN_PWR_ONY

R315

1%

Rowoz | Sokos

_5V_EN_GATE N

N
IS0T-323-3

Q2
[ Av N
/SOT-323-3

3

2

3

2

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

168,111 OVM_PRSNT_N )—B288 &

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)

Q24
[ AN
/SOT-323-3

VDD_5V_EN_L

3

2

MH3 MH16 MH15
Hole 3.3MM Hole 3.3MM Hole 3.3MM
3.3 mm 3.3 mm D3.3 mm
pth_3_3mm_6d8 pth_3_3mm_6d8 pth_3_3mm_6d8

DNP DNP DNP
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VDD_DCIN

caa9

470nF
1206

VQFN24_0d5 5 5@ 5ximm
2

DI

VDD_VIN_HV

Uss
LM5148RGYR

DC2 HO Raz2

C2_VCC_5V.

D80

IN14BWS

W.sod 323
75V

DNP
DC2 HOR 4

VDD_DCIN

DC2 HOR 4

Input Control Sequence:

VIN R040Z

DC2_CBOOT

Power On : MV -> HV

Power Off: HV -> MV T &

Q39
b\ cksots
/SOT-323-3

741 VINPWR_ON 3 a6

4.7uF
10V,X5R casa

DC2 VDDA 5V 8

2
Lvoo_sv_Pe N % C0803 100nF
25V, XTR
3 Co402

TmOnF

42
BSC117NOBNSSATMAT
PQFN8_1d27_5x6ximm _|

129 ~~~~\8.2uH 13A
L2P_17_5x17_bx7mm

Lcm
10nF
100V

1208

C0603 | C0603

3

BSC117NOBNSSATMAT

PQFN8_1d27_5x6ximm

80V.49A

The value of power inductor will be updated later, TBD
Rd52 4mR

P42

Test Point

TPEOC_SMD
(0]

Dc2 Lo

:
=l
oczion | |

DC2LOR 4

DC2_ISNS+

R493 A s ~OR.

R0402

5%

au

PQFNS, 1027 _Sxeximm _|
80V,100A

POFNS. 1027 Sxéximm
80V,100A

ISNS+
DC2_ vouT

[7] VDD_18V_PG

Q40
b\ >sksots
/SOT-323-3 DC2_ VDDA 5V

2

DC2_PFM

DC2 VDDA 5V Rags DC2_CoMP

PGISYNCOUT vout

DC2 FB 0.8V

LM5149 FB

SENSE
INJ

NC_1
2

R49:
R0402

49.9K_DNP DC2_ VDDA 5V
1%

R0402
DC2_CNFG

There is no_ power good of VDD_5V_SYS, 50 used VDD_5V_SYS instead of PG.

Crossover Frequency = 47KHz
Phase Margin = 63°

The value of EXTCOMP is OK

VDD_18V_EN_H

Without CVM: CVM_PRSNT_!

X =1 (3V3_AO)
With CVM:  CVM_PRSNT_!

CVM_PRSNT_N 2.

o711 Roit

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)

VDD_18V  5Y_AO

R231 1. DNPin Thor, but installed in AGX Orin, TBD.
10K

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

OR_DNP

oo ISCHARGE  [8,9,10]

Discharge

R0402

Q21
SK3018
/SOT-323-3

[6:8911] CARRIER_POWER ON )}

REFAGND NC_3

Pull up R To VDDA

Vout

o AEFVDDA NC 4
[ cs

00

33V

249k

5V

49.9 k0

12V

Not installed

External FB divider setting

16,8.9,11]

19.10,24]

CARRIER_POWER_ONY

[10] PS_1V8_PG

R232

VDD_3V3_PG )

Vi x (1 + R732/ R737)
=0.8Vx (1 + 200K / 10K)

Vi x (1 + R732/ R737)
0.8V x (1 + 220K / 10K)

Changed "VDD_18V" to "VDD_\

&

Current Limit

VCSTH

R212

1 pk

VIN_HV" 2 TBD

A0

VDD_1V8

0.22uHB.2A

48V to 16.8V
Imax=10A

VDD_1v8
Vout= 1.8V
Jmax=3.5A TP25 Test Point

L2P_4_2x4_2x1_9MM
MWSA0402S-R22MT

2 PS_1ve sw

5 PS 1V8 FB

1% 50V,NPO

RO0402 | CO402

TPE0C_SMD
R247 c135 oist
200K 120pF
25v xR 25v xR 25v xR
C0805 | C0805 | CO805

1

TPS62A06DRLR

SOT563

Vout = Vib x (1 + R359 / R373)
=06V x (1 + 200K / 100K)

1.8V

8.9.10]

DISCHARGE )

<Variant Name>

https://www.seeedstudio.com

seeed studio

Title:

TI_LM5148

Size: | Document Number: Rev:
A2 V1.0

[ sheet: 8 of 33

08 Power VDD_VIN_HV, 1V8

Draw By: Seeed [ Date: Friday, January 16, 2026
i




VDD_DCIN
DC3_VCC 5V

VDD_12V -
- Narasws Lmss Lmse me Lmsa Lmsg Lc o457

oo po Low Low |
Us0 W.osod 323
LMS148RGYR 75V mov IR mov IR mov IR mov XTR mov IR mov IR Toovar | to0vxrm
C1206 C1206 C1206 C0803 | C0803

VQFN24 005 5 5x3 Sximm DNP
2 DC3 HO R DC3 HOR 4
P48

VDD_12V_EN_ALT: "PU on CVM" refer to Thor Carrier Board, but PD refer to Pinmux. N 90 A~ AOR
R0402
DC3_CBOOT
Test Point

CARRIER_POWER_ON: A 10kQ pull-up to 3.3V is on module
esttmameoanue 48V to 12V, Imax=10A  _ e

R579 DNP C
61 voD_12v_en ALT—BRE 5% ] g
12V, TmOnF 80V,49A T
47K 46| 100nF C445 0447
RS589 -22uF 2uF
DNP 49.9R of 25V, X5R 25V X5R
5% 1%

o4t

Tha velus o pousrlcuckor wil b updatedbter, TED
21A RS7 Imax=104,

281 a7 St R

zsv X5R
C0805

zsv X5R
C0805

[6:8.9.11] CARRIER_POWER_ON>—Rol8 &,
1% C0805 C0805

F l
OR__DC31OR 4
5% RO0402
Q56
c477  DC3 VDDA SV 8 BSCO37NOBNSS.
4.7uF PQFN8_1d27_5x6x1mm _| C465
10V, X5R Ca74 80V,100A C0402 VDD_12v
C155

C0603 100nF
Yo DC3_ISNS-
C0402 _ISNS+ 3
ISNS+ 220uF
5V
Electro_SMD_6_6X6_6MM

DC3_VouT

VDD_12v_PG
— 7 pssynoout vout
DC3_VDDA 5V 6 DC3 FB 0.8V R602 DNP
LM5149 FB

DC3_PFM
SEnsE Mot = Viox(1+R168/R723) | Current Limit
DC3 VDDA 5V Reoo DC3_comp X = 0.8Vx (1 + 174K/ 12.4K)
RO402 DC3_CNFG REFAGND NC_3 Pullup R To VDDA Vout e vesT™
o AEFVDDA NC_4 00 33V RS9
& A C5 1pk
29k 5V o

49.9 k0 12V

Not installed External FB divider setting

RT=49.9K: Frequency=440KHz

gmsscnv/‘erFrequ;rcy 50KHz
VDD_12V Discharge

‘The value of EXTCOMP is OK

VDD_12V.EN _ Rs7e >§omzara

2

VDD_12v

VDD_3V3_SYS A
. ! D89 Lmae Lmas Lmaa Lmu Lcm Lmaz

voD_12v IN14BWS

us8 V. sod_323

LM5148RGYR 75V Sovxsr | souxrR | sovxrR | Sowaar | sovare

VQFN24_0d5_5_5x3_Sximm DNP C0805 C0402 C0402 C0402 C0402

cat6 DC4 HO Re4g R DC4 HOR 4
VIN R0402
TPag

Test Point

I‘:égvfxﬁ DC4_CBOOT, 8
Eimepeom 12V to 3.3V, Imax=10A B

C1206
VDD 3V3 EN 19 80V, 49A

‘The value of power inductor wil be updated later, TBD

H 20A R567 Imax=104,

6.8.9,11] B
66 5v_AQ—RS! QR DC4 VCCX 5V 16 2 €0603 L3 ul
cazo - R0402 5% 12p_5d0_9x8_5x4_8mm R1206
10nF C426 -
100nF 47K cuo c442 C443 Cca41 c439
T e L cua | o | cuo VDD_3V3_SYS Discharge
C0402 Dt 25V X5R 25V XS5R | 25V.XS5R| 25V.X5R 25V‘X7R
L DC4 LOR 4 5% C0805 C0805 C0805 C0805 C0402

R538 \ A AOR _LO.|
R0402 5% R549
Q46 49.9R
C409  DC4 VDDAV 8 BSCO37NOBNSS 1%
PQFN8_1d27_5x6ximm _| R0402 +caz
,100A DNP 313
22uF ESR: 10-30mR

470
10V, X5R
DCa4_ISNS+ 3
1Snst ls c137

DC4_vout 470U

[8.10.24] VDD_3V3_F PGISYNCOUT vout 10
DC4_FB 0.8V Electro_SMD_6_6X6_6MM

DC4 VDDA 5V Rs62 0K R53¢ OR_DNi
R0402 % LM5149 FB
RS57 DNP| DC4 PFM__ 18 Gl DC4 VDDA 5V vout = Vb x (1 + R179/ R653)
2 R040Z j j l PRMISYNG SENSE  NC_1 0.8Vx(1+39.2K/12.4K) | Current Limit
DC4 COMP__5 NJ Ne2 0.8V x4.161290
=3.820v vesT [8.10] DISCHARGE )

DC4 VDDA 5V _Rs3g 10K DN X extconr
rowe DC4_CNFG REFAGND NC_3 Pullup R To VDDA Vout =
o AEFVDDA NC_4 0a 33V R38O
& avs C_5 1 pk
24.9kQ 5V L

499k 12V

Not installed External FB divider setting

RT=49.9K: Frequency=440KHz

gmsscnv/‘erFrequegcy 47KHz
VDD_3V3 Supervisor

The value of EXTCOMP is OK
VDD_3y3_SYS

c119

100nF -
25VXTR 23
o402

VDD_3V3 PG Ratg OR_MR 3
R0402

5%
<Variant Name>

Luma&s;s
5% eeed studio

2.63V VTH RST;SOT143

> Device_Reset 3V3  [17,23,28]
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USB3.2 HUB Power

45 5\ t6.1.15V For USB3.2 HUB o VDD_1V15_HUB Discharge

Imax=0.29,

USB TOtaI: 5v 5'09A L18 1uH J\f:::;:w‘zﬁe\i\ TP17_Test Point VDD_1V15_HUB

L1008 33A TP6OC_SMD.
DFE252012F-1ROM=P2
otz o4

R216 c118

91K 120pF
2 1Vi5SW 1% 50V,NPO 25v R 25v sk
RO0402 | C0402 C0805 | C0805

1V15_PG 5 1VI5FB

R22 o V15 EN 1
[89.24] VDD_3v3_PG Y>—p5%0s 5% 0 VDD_1V15_DISCHARGE
ci21 VCORE: VDD_1V15_HUB, Imax=410mA+(4*179mA) 3
onF TPS62A03DRLR 1% VDD33: VDD_3V3_SYS, Imax=30.8mA+(4"11.1mA)
50V X7R SOT563 02 Q16
C0402 Vout = Vb x (1 + R49 / R63) Note: VCORE should rise after or at the same time as VDD33 ICU3134KW
DNP. 0.6V x (1 +91K / 100K) Js0t-323-3
0.6V x1.91 [89] DISCHARGE ) 20V,0.75A

Ethernet Total: 5V 3.31A 10G Ethernet PHY Power
"3 5V to 0.7V For ETH PHY1 EVE "% 5V to 0.7V For ETH PHY2 S

12x=0.52 VDD_0V7_PHY1 12x=0.52
Vout= 0.7V
TP39_Test Point 0.22uH8.2A max=3.3; O TP41 TestPoint
L2P_4_2x4_2x1_9MM TPE0C_SMD

O Tsoc_sio > 4_2x4_2x1_
z MWSA04025-R22MT
c279

1%
R0402 o6
2 Ps2 ov7_sw|

Vout= 0.7V
max=3.3:

125 \0.22uH8 2A
L2P_4_2x4_2x1_9MM
MWSA04025-R22MT

Cc298 Cas4

2 PS1_0v7_sw|

5 PS2 0V7_FB

PS1.0V7 PG 6 5 PS10V7 FB

PS N 4 1 PS_1V8_PG _ Ra25 2_OV7_ 1

Ra17 R
18] PSIVBPG D>—Rog 5%
c207
on 19% 1 TPSG2A0GDRIR

PS62A06DRLR

SOT563 : SOT563

Vout = Vib x (1 + R409 / R419) Vout = Vib x (1 + R410 / R422)
0.6V x (1 + 16.9K / 100K) 0.6V x (1 + 16.9K / 100K)
0.6Vx 1.1 0.6Vx1.169
0.7014v

0.7V For ETH PHY3 . ELE 5 0.7V For ETH PHY4 o007 prvs

TP40 _Test Point 0.22uH8.2A TP38 _Test Point
L2P_4_2x4_2x1_9MM

TP60C_SMD > 4_2x4_2x1_ TP6OC_SMD
MWSA04025-R22MT
R415 C296 c2rs 1% 260
16.9K =—120pF
2 PS3 0v7_SW| 1% 50V,NPO e av X6R| e av X6R| e av X6R 2 PS4 OV7_SW| e av X6R| e av X6R| e av X6R
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