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TP50 Lo
SYS_3v3 ))——4 e o, b—iﬁl > VDD_CORE_AVS
ot VIN_BO SW_B0 — Feedback connect to processor balls
I VIN_BO SW_BO VDD_CORE_FB  rp
L &—¢" — VINB1 Fe_go |2 L12
oD TP52 VIN_B1
SYS_5V0 o 28| viN_LDOO sw_B1 |2 470nH coad PO VPD-DSPAVS
- l 8 _{VIN_LDO1L sw_B1 P
Coas —coas SYS_3V3) s s VDD_DSP_FB I H
—"2'2“': 2.2uF VANA FB_B1 — Feedback connect to processor balls
C247 GND
o [ oar VOUT_LDOO |—L )
L 181 soa L oo OTP Sequencing for LP873x:
= — 1r.bsc
GND 9 |~ 7 1F
sw V> e SDA»_?_ iy LS J_jﬁwsz; PVOAUSB V3 | 1. VDDS_1V8 (SMPS0 LP87322 1.8V, 1.5 A max)
) Ro1 - P55 O 0 " o o 2. VDA_PLL_1V8 (LDOO LP87322 1.8V, 300 mA max)
CLKIN is used as GPO2 for both devices. 100 @ i2¢_sCLD; TP56 26" Gro POND_50 |22 3. VDD_DDR_1V35 (SMPS1 LP87322 1.35V, 2 A max)
H_PMIC_INT < r ® PGOOD PGND_B1 ig (E) And DDR EN (GPO2/CLKIN LP87322, Enables TPS51200)
Al logic pins INT, EN, GPOs, and PGOODs are Por PMIC EN PGND_B 4. VDD_CORE_AVS (SMP0 LP87332 1.15V, 3 A max)
open Drain. REGEN1 {&——— SGND |12 5. VDD_DSP_AVS (SMPS1 LP87332 1.06V, 3 A max)
acnD [ 6. VDA_PHY_1V8 (LDO1 LP87322 1.8V, 300 mA max)
Both PGOODs and GPO LP87332 create the sw a3y PAD 7. REGEN1 (GPO LP87332 Open Collector pulled-up to 3.3V)
SMRT_PORz signal. B RA1 LPB7332DRHDRQL - Enables Switch U27 to switch 3.3V to Ethernet,
- 10.0k GND J6Entry VDDSHVX rails)
PMIC EN comes from first stage power supply H_PORZ 8. VDA_USB_3V3 (LDO1 LP87332 3.3V, 300 mA)
PGOOD signal. L1 9. VDDSHVS8 (LDOO0 LP87322 1.8V, not used)
SYS_3V3) 0 o O h} VDDS_1V8
DNP DNP —T—CZSS U26 P59
° ° . 10pF
T 4
DNP DNP —T_fgfé Gﬁ) b x:ngg ga:gg Feedback connect after C259
;L_ o1 viN_B1 FB_BO
oD 2| yinpr 2
> VDD_DDR_1V35
28 1 vIN_LDOO sw_B1 & 470nH coed  PE0
8 | VIN_LDO1 sw_p1 |24 ot
H Feedback connect after C263
5 1 VANA FB_B1 |2 L
(266 GND
0.1uF VOUT_LDOO L ® ®—>>VDA_PLL_1V8
SYS 3v3 VDDS_1V8 — 'ZcstAg:igD SDA TPél lC267 o
N N oND 12C_scL LopScL ; IF
/]\ R97 H_PMIC_INT % INT VOUT_LDO1 >VDA7PHY71V8
DNP— 5 ? PMIC EN 5 JEN TP62 C268 =
|R145 . ;g CLKIN PGND_BO ;é LuF GND
210,06 2 ero PGND_B0 |20 L
p PGOOD PGND_B1 -
DDR EN <X rrons PGND_B1 |12 GND
SGND [—12
AGND |2
paD [—22
LP873220RHDRQ1 N
GRD
u27
SYS_3v3 ﬁ VIN vout (28 SW_3v3
269 2 {viN vouT -~ P64
ATE 4 veias o) LI OCZIL?:
= DNP
VDDS_1V8<4 GND 3 ol on GND |2
RO3 PAD 2
10.0k SYS_5V0) TPS22965QWDSGROL e
REGEN1 ))—@ oND
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VDDR_VTT
SR67 SR68 SR71 JR72 [R74 ZR76 SR77 (R78 $R80 SR81 (SR82 (R83 (R84 lC143 l(:144 lc:146 VDD_DDR_1V35
2499 $49.9 3499 $49.9 $49.9 $49.9 $49.9 $49.9 $49.9 $49.9 $49.9 3499 3499 0.47uF 0.47uF 0.47uF \f
U13C
DDR1_AO :Eig JQH.DDRI_AD
DDRI_AL —7=2 QQ HDDR1_AL
DDRI_A2 =222 QQ H-DDR1_A2
DDRI_A3 —7="8 QQ HLDDRI_A3
DDRI_A4 |-—2220 2 H_DDR1_A4
DDRI_A5 22 QQ HLDDRL_AS
DDRI_AG =20 2 H-DDR1_AS
DDRI_A7 —Coe QQ HLDDR1_A7
DDR1_A8 AC20 R H_DDR1_A8
DDRI_A9 [~ QQ H-DDRI_A9
DDR1_A10 ACIL < H_DDR1_A10
DDRI_ALL 725 QQ HLDDRI_ALL
ngi_ﬁg ACLS H_DDR1_A12 VDDR_VTT
DRI ALa | _AB15 R8S,, 49.9 ° ° ° o
- AC16 R8G\» 49.9
DDR1_A15 R87"" 49.9 lC148lC162—T—C181—T—C182
A7uF) 0.47uF)] 0.47uFl 0.47uF
DDR1_BAO ﬁiig QQ HLDDR1_BAO 047uFg 0A7uFg 047uFg 047y
DDR1_BA1l H_DDR1_BA1
=] AB16 - - C200
RED ¢
DDR1_BA2 Dé HDDRLBA2 pag 4949 0.1uF
AD18 R65,, 49.9 e
DDR1_ODTO _$%
- H_DDR1_ODTO G T
AD16 S
DDR1_CASN O H_DDR1_CASN
= AD17 L (i i sR89 2RO
DDR1_RASN R67 493 O H_DDR1_RASN 2499 3499
DDR1_CKE % H_DDR1_CKE
DDR1_CK AESL R H_DDR1_CLK_P
DDR1_NCK N H_DDR1_CLK_N
H_DDR1_CSNO
AC19 - -
DDR1_CSNO 4 R63.. 49.9,
DDR1_RST ﬁgg ;HfDDleRST
DDR1_WEN
o H_DDRIWENpae 499
DDRL_DQMO ﬁgg H_DDR1_DQMO
DDR1_DQSO (e7 =2 < H_DDR1_DQS0_P SYS_3v3), ®
DDR1_DQSNO H_DDR1_DQSO0_N l
AA23 C184
DDR1_DO <22 H_DDR1_DO 10uF
DDR1_D1 (<rE=es H_DDR1_D1
DDR1_D2 <28 H_DDR1_D2 —
oo 0 s oo oo
| | _ SR70
DDR1_D5 [AC23 H_DDR1_D5 DDR EN < 3 L0 fvin vo |2 *
AD23 — - 3100k
DDRI_D6 (<c=2s H_DDR1_D6 R69 9 5
DDR1_D7 H_DDR1_D7 10.0k PGOOD  VOSNS
7 EN REFOUT |2 VDDR_VREF
DDR1_DQM1 H_DDR1_DQM1 S R75 1 1
DDR1_DQS1 H_DDR1_DQS1_P VDD_DDR_1V35 L 4 L 4 REFIN EP
DDR1_DQSN1 H_DDR1 DQSL N lClgle'Ok l(:193 2 D ?1 OCll?J%
DDR1_D8 H_DDR1_D8 1000pF R79 1000pF| EDIeIY RN .
DDR1_D9 H_DDR1_D9 =
DDR1_D10 H_DDR1_D10 — 10.0k TPSS1200QDRCRQL GND
DDR1_D11 H_DDR1 D11 GND — —
DDR1_D12 H_DDR1_D12 GND GND =
DDR1_D13 H_DDR1_D13 GND
DDR1_D14 H_DDR1_D14
DDR1_D15 H_DDR1_D15
l0196 L(3197 lC198
DDR1_DQM2 H_DDR1_DQM2 1000pF 10pF 10uF
DDR1_DQS2 H_DDR1_DQS2_P
DDR1_DQSN2 H_DDR1_DQS2_N
DDR1_D16 H_DDR1_D16
DDR1_D17 H_DDR1_D17 N
DDR1_D18 H_DDR1_D18 eNp
DDR1_D19 H_DDR1_D19
DDR1_D20 H_DDR1_D20
DDR1_D21 H_DDR1_D21
DDR1_D22 H_DDR1_D22
DDR1_D23 H_DDR1_D23
DDR1_DQM3 H_DDR1_DQM3
DDR1_DQS3 H_DDR1_DQS3_P
DDR1_DQSN3 H_DDR1_DQS3_N
DDR1_D24 H_DDR1_D24
DDR1_D25 H_DDR1_D25
DDR1_D26 H_DDR1_D26
DDR1_D27 H_DDR1_D27
DDR1_D28 H_DDR1_D28
DDR1_D29 H_DDR1_D29
DDR1_D30 H_DDR1_D30
DDR1_D31 H_DDR1_D31
DDRLVREFO | Y20 ((\VDDR VREF i i
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SW_3v3

Place Termination resistors and caps close to the respective U5 pins | R11

SW_3V3 ) o o ® ¢ R12 R13
lC235 l(:236lC237l AV \ 4 WA AWy | Place components close to connector J2
|| 400 3 49.9 49.9 |
l 0.01pF
us 1 | y
SW_3v3 18 15 TD+ l GN ]
Y AvoD33 o o — - . 9l
Eig 8 L {iovDD33 "D+ | d Sw 33
26 1 iovDD33 RD+ |ard2 <
C199 C232—=—C233——C234 I D, L RD- | 5 w c6 o
0.01yF | 1000pF R17 T : 1 - o I e .
MII0 TX CLK 1 TX_CLK  MII Signals : 16 - ean oa» or or o or Eor eor o ear o eor o o o 5 | 7Y ——
MIlp_TX_CLK MiIx pd 4 | FAEIE \ ¢ |I'CC1TD 0.1uF L% e
— MII0_TX_DO 3 TXD_0 | 20 0.1uF | ~ —
oD Sw 3v3 MIIO_TX_D1 | X0 ! PFBIN2 : I|_|||.GND o1 oD
NZ MII0_TX_D2 > TXD_2 | 19 0.14F I — > 1
s - o
MIIO_TX_D3 : TXD_3 : PFBOUT I|—|||- GND N GND 14 - 2 | o
R18 | _— 0.1pF g
5 40k MI0_TX_EN MIIO TX BN 3 |1 gn i RESET [+ (1 PORZ H L RXr 3 | o
. | i C13 = 4] | 13 4 1o
I
MDIO <& ® MDIO —24] MDIO ) CLK_ouT |2 —+| Hh- GND GND " = _Ig °
| \ — |1z - Py
MDC | 25 28 10uF 7 | a
MDC ! X1 o=
Mpc < T : < ETH_CLKO n és__;
Milo_coL <&MII0_ oL R20 ., L35 1 COLIPHYADO | x2 27 o 1d
- 49.9 X !
MIl0_CRS < RI36 \\, 133 | CRSICRS_DVILED_CFG | RESERVED |10 8 s
49.9 ! I RESERVED |—2— "
R137 [ | 8 cuu ¥ 2
MII0_RX_CLK 1 RX_CLK i RESERVED |—— . e o
MII0_RX_DO K2 499 s s | o R21 ——
|—wV—,— RXD_0/PHYAD1 ! RBIAS N —oY Y Y\
R139,,, 49.9 . 37 ! 4.87k 0.1uF o)|(e
MII0_RX_D1 S rR140"" 799 RXD_1/PHYAD2 1 g — RJ45 GND
MIlo_RX D2 <€ R W a6 138 ) RXD_2/PHYAD3 | AGND |12 R =
MII0_RX_D3 Wi 39 | RXD_3/PHYAD4 : AGND |12 =
. \ '
MIlo_RX_ER R142 \py 134 ] RX_ER/MDIX_EN i DGND (22 9
- 49.9 | b
I
MII0_RX_DV ¢ R143 L 32 ] RX_DVIMII_MODE | I0GND [—20 . 350uH
- 49.9 — — — — [ !
o _ _ LED_LINK/ANO AP |41 R95 355;% 35552,% 35$§ % 3553 é
49.9 ohm termination resistors close to the device DPB38480SOXINOPE = lHdM _ _
GND C131 C132
N p lC145 l6201
1 1000pF 1000pF
= 4700pF| 4700pF
GND % = =
RJ45 GND GND RJ45 GND GND RJ45 GND RJ45 GND
12 C20
VDDIO Igg_z 13 l TRD1 N 1 l
VDDA - l — ~ — I ~ 5 % 8
17 0.1pF e l
c25 TCK <1% <SW73V3 For master mode Pull Up (DNP for slave) 10 L3 U3 GND
VBAT TDI [ l O [
1000pF s i AN 00H |
19
2L fvpp T™S 22 sw \73\/3 | ~ Y Yo ] |
= ! 29 35 Y C26
N ITX_CTRL_1 <% : ] TX_EN LED_O N ™ < al  alade
enp | i gg TX_ER LED_1 |—o— l H e l
1 TX_CLK_1<; T TX_CLK N DNP | = 0.14F
| i 33 MDC =8 K moe GND TRD1 P ' |
| TX_DO_1 < : TX_DO MDIO o I —— |
| TX_D1.1 1 TX_D1 - 3 =
I TX D21 g : TX_D2 INH %O " 200k  GND
Bootstrap for RGMII mode | TX D31 I TX_D3 INT ENET_INTSn l :I: |
] ]
1 1 —| 3
SW_3V3 D> ! ' RESET (<2 l —C28 |
[ | | RX_ER EN 4700pF
lR147 IRX_CTRL_1 S : R29 0 RX_DV/CRS_DV 8 l N l
35 49k | RX_CLK_1 T RX_CLK WAKE CENET WAKE
| | —
RX_D2_1<{&—@ DNP! ! XI %{ ETH_CLK1 I GND — |
| RX_D0_1<; : RX_DO xo 24— =
RX_D1_1<4@— . RX_D1 —e— e o s e e en e e WD - - - - - d
L : RX_D2 cLkouT 18
| RX_D3_1<4 : RX_D3 .
b - - GND
DP83TC811RND
GND SW_3v3 )
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VDD_CORE_AVS ),

Place Under Processor

U13D

Co4
0.47pF

C C

=, Tom, L
J i |

0.47uF

T
]

VDD_DSP_AVS

Place Under Processor

C102
0.47pF

C103

loavr
T. W

C104

-Lo47r
T. {

C105

Low Lo
T. . T b

C106 Cl14

-L047F
T. W

C115

VDDS_1v8
VDDS_1V8 ) ’y

Place Under Processor

lo47r
'|'. "

VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD
VDD

S5}

el hed el kel

el el

<l<|<l<lelelcle

VDD_DSP
VDD_DSP
VDD_DSP
VDD_DSP
VDD_DSP
VDD_DSP

Gl1
H20

VDDS18V
VDDS18V/

==c112
10pF

—=C110

1pF

==c124
0.1pF

[To1uF

=—=c127 ==C128
0.14F 0.1pF

[T0.1pF

VDD_DDR_1V35

VDDS18V/

Y18 ) yppsisv

P20
Y19
AA19

VDDS18V_DDRL
VDDS18V_DDRL
VDDS18V_DDR1

T19
T20

VDDS_DDR1

18
0.47pF

[0.47pF

VDDS_DDR1
VDDS_DDR1
VDDS_DDR1
VDDS_DDR1
VDDS_DDR1

V20
WiT
W18
W20

P7
R7

VDDS_MLBP
VDDS_MLBP

SW_3v3 )l
€120
—|_10|JF

C141

lA?F
T.u

i

c147
1pF

L

L

GND

C142
0.47pF

c153
0.1pF

Go
VDDSHV1L
"Le10 1 yppshva

VDDSHV3
VDDSHV3
VDDSHV3
VDDSHV3
VDDSHV3
VDDSHV3

z[z|o|o
=

M19
N19

VDDSHV4
VDDSHV4

u7.

VDDSHV7

VDDSHV7
N8

VDDSHV8

VDDSHV8
M7

VDDSHVE

¢ N7_1 vopsHve

J7

0.1pF

VDDS_1v8

VDDSHV10
VDDSHV10
VDDSHV10

K8

FT

GND

VDDSHV11
VDDSHV11
VDDSHV11

94

H7.

=[S (s

clsls|s
o]<]5 =S

DRA710CBD

Orderable: Not Orderable

Designed for: Public Release [Mod. Date: 6/13/2017

TID #: TIDA-01425

Project Title: Stand-Alone Gateway with Ethernet and CAN

umber: TIDA-01425 [Rev: EL

Sheet Title: DIG PWR

Texas Instruments and/or its licensors do not warrant the accuracy or
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its
licensors do not warrant that the design is

worthy. You should

of this ifi orany contained therein. Texas Instruments and/or its licensors do not

validate and test your design to confirm the system for your

SVN Rev: Version control disabled

Assembly Variant: 001 [Sheet:5 of 12

Drawn By: Donovan Porter

File: DIG PWR.SchDoc [Size:C

{; Texas
INSTRUMENTS

http:/fwww.ti.com

gineer: Heather Lothamer

Contact:_http: i

3

a

© Texas Instruments 2017




1 2 3 4 5 6
U14A
H_DDR1_AO A0 DQO H_DDR1_D4
H_DDRI_AL Al DQ1 H_DDR1_D2 VDD DDR 1V35
H_DDR1_A2 A2 DQ2 H_DDR1_D6 N
H_DDR1_A3 A3 DQ3 H_DDR1_D1
H_DDR1_A4 A4 DQ4 H_DDR1_D5
H_DDRI_A5 A5 DQ5 H_DDR1_D3 co1
H_DDR1_A6 A6 DQ6 H_DDR1_D7 0.47uF u14B
H_DDR1_A7 A7 DQ7 H_DDR1_DO ’ Ve
H_DDR1_A8 A8 DQ8 H_DDR1_D13 VDDR_VREF e’ | VREFCA
H_DDR1_A9 A9 DQ9 H_DDR1_D12 VREFDQ
H_DDR1_A10 A10/AP DQ10 H_DDR1_D11 Al B1
H_DDRL_All ALl DQ11 H_DDR1_D15 VDD_DDR_1V35 ) fe—] VoDQ VSSQ —22
H_DDR1_A12 A12/BC DQ12 H_DDR1_D10 o7 voDQ vssQ (2
o bs oo L o vesal g
DQ15 DDR1_ 0.47uF B2 | ypp VSSQ |—E2
Q H_DDR1_D14 VDD7D8571V35 = VDDg vssg = U14C
H_DDR1_BAO mg BAO LDQS < H_DDR1_DQSO0_P E; VDDQ VSSQ 291 1 L9
H_DDR1_BA2 a2 c7 C63 ——C65 ——C66 ——C67 ——C68 ——C69 ——C70 = vDDQ VSSQI—73 TNe NC —o
57 UbQS =27 SSH_DDR1_DQS1_P 0.4pF [ 0.1pF [ 0apF ] oapF [ oapF [ 0apF [ 10pF GND VSS 1—53 =Ne NC —
H_DDR1_CLK_P % P CK ubQs H_DDR1_DQS1_N - - - - - - VSss o1 NC —+
H_DDR1_CLK_N S T K - L 5 82 vss —&
H_DDR1_CKE pp———24| CKE LDM :<< H_DDR1_DQMO = VDD_DDR_1V35 VDD vss .
UDM D3 gHiDDRliDQMl GND D9 VDD VSS J2 MT41K64M16TW-107 AAT:J
_ S7_1vop vss |38
e [0 RS S G e S S g | o
H_DDR1_CASN 1 e C71 ==C72 ==c73 ==c74 =75 =—=c76 —=cC77 N | von vee et
H_DDRL_RASN L2 | 0.47yF] 0.47uF] 0.47uF] 0.47uF] 0.47uF] 0.47pF] 0.47pF NS | voo ves [ P9
H_DDRL_CSNO RESET [«12—<{ H_DDR1_RST L E; VDD VSS %
K1 L8 GND vbb s
H_DDR1_ODT0 py——={ ODT zQ
MT41K64M16TW-107 AAT:J e
GND
R36 MT41K64M16TW-107 AAT:J
240
GND
VDD_DDR_1V35
U15A M
H_DDR1_A0 A0 DQO H_DDR1_D20
H_DDRL_AL Al DQ1 H_DDR1_D18 c7s
H_DDR1_A2 A2 DQ2 H_DDR1_D19 0.47uF U158
H_DDR1_A3 A3 DQ3 H_DDR1_D16 ’ Ve
H_DDR1_A4 A4 DQ4 H_DDR1_D23 VDDR_VREF e 1| VREFCA
H_DDRL_A5 A5 DQ5 H_DDR1_D17 VREFDQ
H_DDR1_A6 A6 DQ6 H_DDR1_D21 AL 81
H_DDR1_A7 A7 DQ7 H_DDR1_D22 VDD_DDR_1V35 ) A8 VDDQ VSSQ 50
H_DDR1_A8 A8 DQ8 H_DDR1_D31 VDD_DDR_1V35 e vooQ vssQ —22
H_DDR1_A9 A9 DQY H_DDR1_D24 A P o VSSQ —3=
H_DDR1_A10 AL0/AP DQ10 H_DDR1_D28 T oa7uF =~ voDQ vssQ —22
H_DDR1_A12 SL2BC RRLe H_DDR1_D25 C80 —=C81 ——=C82 ——C83 ——C84 ——C85 ——C86 F1 ] /PPQ VSSQ I,
DQ13 H_DDR1_D30 VDDQ VSSQ
S firdissted 0.1pF | 0.apF | 01pF | 0.apF | 0.4pF [ 0.1pF | 10pF H2 | oo veso | GL A e Lo
DQ15 H_DDR1_D27 = e M9 _1vppg vssQ &2 39 e NG M7
e oo oo Vs e e e
H_DDR1_BAO g BAO LDOS e <$H DDR1_DQS2 P VSS —2= NC 1L
H_DDR1_BAL vz BAL LDQS H_DDR1_DQS2_N B2 vSs —==
uDQS H_DDR1_DQS3_P VDD vss
7 B7 $SH_DDR1L_DQS3 | c87 css 89 C90 col C92 co3 G7 I8
H_DDR1_CLK_P cK UDQS H_DDR1_DQS3_N VDD VSSs
H DoR1L ek NS K7 | cx _DDR1_DQs3 0.47uF 0.47uF] 0.47uF) 0.47pF] 0.47uFl 0.47uF] 0.47uF K2 voo ves M1
- - H DDR1_cKE Y>——K2 o] cke LDM EE); H_DDR1_DQM2 — Ei VDD Vss glg
UDM H_DDR1_DQM3 N VDD vss
GND N9 | vop ves | P9
H_DDR1_WEN Ilg WE Eé VDD VSS %
H_DDR1_CASN eSS VDD VSS
H_DDR1_RASN RAS
_DDRL_| s 1
H_DDR1_CSNO RESET [+12—<({ H_DDR1_RST oND
H_DDR1_0DT0 p——HKLed oDT 2Q |8

MT41K64M16TW-107 AAT.J

R37
240

GND

MT41K64M16TW-107 AAT.J
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2 3 4 5 6
Max load approx. 4.372 W
@ 12V Vin, lin = approx. 364 mA (Typical Case)
@ 4.25 Vin, lin = approx. 1.03 A (Lowest Operational Voltage)
J5 @ 36 Vin, lin = approx. 121 mA (Highest Operational Voltage)
(OSTTA024163
o) Place close to J5
-—eer e en e e e e e e e e e s e e e E e e n En e G En GE e S e En e e s -
e I |
3 Ql L4— l
| &2 5 YY)
9 L 9 ! - ¢ 4 BOARD_12V
| 21 Lyl 1pH > BOARD. I
SQUJ422EP-T1-GE3
= | D2 N +C164 I
GND C165 SMBJ26A-13-F C168 150uF
I 4700pF 26V 0.68F |
C16 C166 u24
| 10pF _ |
4 6
l 4700pF D3 ANODE GATE DRIVE [——4¢ l
SMBJ14A-13-F 8 e
l 14V CATHODE GND l
2
b 7 | ven GATE PULL DOWN EMI Filter: l
l 1 Corner Freq = 193 kHz
= C224 Ne =3 Switching Freq = 2.1 MHz
l GND 2.20F 1 |yeapL NG |58 Greater than 40dB of attenuation at |
2.1 MHz l
l LM74610QDGKRQ1 l
S
Place close to pin 4 Layout Guide Slide 11
BOARD_12V ) O o o
L eolcrol
C169——C170——C172 c121
10uF 4.7TuF 0.047uF 15 2 |1 Max load approx. 4.372 W
AVIN cBOoT I 5 @ 3.3V Vout, lout = approx. 1.325 A max
RS 4 PVINL 0.47uF | —
= sw 2 2008
Place close to pin 14 —SND 14 1 pviNz ” 2.2uH +—¢ > svs_av3
.Pm VCC to AGND 1 BIAS 3.3V
c175 c171==C176 vee s 2L o R61,,,
4.7uF 10uF 0.047uF 30"
C183 18 S 19
470F EN RESET
= 16 20 C178
GRD = ———= FPWM AGND 014F
GND —3-{svnc PGND1 Z L
- PGND1 — GRD SYS_3v3
Max Current on EN pin 5 uA PGND1 N/
-4 PGNDL |8
GND |10 R60 GND 3V3Buck
PGND2 1; 100k
17 _{ne PGND2 L ® o > PMIC EN
PGND2 |3 TP19
LM536253QRNLRQ1
GND
5V for CANs
L6 U1s Max Power needed approx. 104 mW
— FB k3 @ 5V Vout, lout = approx. 21 mA
YY) 5 1
2.2pH 6 5
SYS_3v3 ® . VIN VouT o} o @ SYS_5V0
_ > L l BV > _
C179 4 |en C180 C5
Short traces from Vin and GND to C165 2.2uF 4.7uF 0-1uF
L GND 5V0Boost GND % L
GND PAD GND
TPS61240IDRVRQ1
GND

Orderable: Not Orderable

Designed for: Public Release

[Mod. Date: 5/15/2017

TID #: TIDA-01425

Project Title: Stand-Alone Gateway with Ethernet and CAN

Number: TIDA-01425 [Rev: E1

Sheet Title: LM53635-Q1

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

SVN Rev: Version control disabled

Assembly Variant: 001

[Sheet:7 of 12

Drawn By:Donovan Porter

File: DCDC PWR.schdoc

[Size: B

1§ TEXAS
INSTRUMENTS

http://www.ti.com

Engineer: Heather Lothamer

Contact: http://www.ti.co

/support

© Texas Instruments 2017

2

3

4

5




4 5 6
Place components close to J1 connector
l__________________|
U1 | |
B82789C0104N002 o CANL 1 OUT
Svs 5v0) ° ° 3 fvee CANH |l CANH 1 RS Lc1 |
o R3  can vio 5 u21 $60.4 56pF
c29 Cclge  SW3V3), o O 1 c2 |
4.70F 0.14F CANLTX 1 2 |19t 3
C252 DCANLTX TXD 102 GND |—0 — l
0.1uF 8 st CANL k8 CANL 1 TPD2E007DCKR 4700pF.R7 GND |
= = 4 2 = 260.4
GND GND RXD Gpﬁg 9 GND | CANL 1 OUT
o CANH 1 OUT
beANL STB S DNP - CAN1 STB TCAN1042VDRBRQL . | I |
R6 GND C248 CANH_1 OUT
10.0k DCANI_RX CAN1 RX l 56pF l
| | CANL 2 OUT
GND | GN | canH 2 our
e I )
BOARD_12V
Place components close to J1 connector
U2 Tttt
B82789C0104N002 - CANL 2 OUT
SYS_5V0)), o o 3 lvee CANH [T CANH 2 | I
R146 LR150 C160
PR vy 5 of L1 o sl
30 clo5 SW.3V3D o Vio I 1004H u23 360.4 56pF |
4.7k 0.1uF DeANz_Tx P> CANZ TX 1 o | S Y C161 |
C253 2 3
f— 102 GND 3 L
O.lpF T STB CANL % -
| TPD2E007DCKR 4700pF GND |
= = 4 2 gR151
GND GND RXD e |~ - = 260.4 |
GND
TCANI1042VDRBRQL s | o CANH 2 ouT |
DCAN2_STB ), DNP o CAN2 STB oD I I
R10 C163
10.0k CANZ RX I 56pF I
DCAN2_RX | I
GND GND I
e e e e e e e e e e e e e e e =
SYS_5v0 p—— —CANH_1
CAN_VIO
CANL_1
CAN1 STB
DCANL_TX DNP CANH 2
DCAN1_RX
CAN2 STB CANL 2

DCAN2_TX
DCAN2_RX

—4

[9)]
Z
)
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VDA_PLL, 1va>)l;_/‘v‘v‘v‘\I/‘v‘Y‘W
lCSl LCIS
1uF 0.1pF
FL1
J_ U13E
C33 lc32
uF 0.1uF L9 ! VDDA_CORE_GMAC CAP_VBBLDO_DSP [—F8
=L T6_!vppa_csi -
W as rere) CAP_VBBLDO_GPU
fs,g -Lgif,p R20 1 VDDA _DDR
FL2 G4
89 | oon pesue CAP_VBBLDO_IVA car Lo Lwo
! 1uF 1F 1WF
* ﬁg VDDA_DSP_IVA CAP_VBBLDO_MPU —F17 L
W VDDA_DSP_IVA oo
Lo Lew o
WF 014F VDDA_GPU
FL3
* WIS 1 \pDA_HDMI
Y15 1 yDDA_HDMI CAP_VDDRAM_CORE1 |—Y20
* K16 _1yppa_MPU_ABE .
L16 | ypopA MPU_ABE CAP_VDDRAM_CORE3 ca3 cas a5
* W13 {yppa_osc 1P 1pF HF
—T—c46 -LCAZ Y13 1 vppA_0sc
R 0.15F CAP_VDDRAM_CORE4 |81
FL4 » "v"g VDDA_PCIE
VDDA_PCIE =
CAP_VDDRAM_DSP
M10_I\ppa_pER
CAP_VDDRAM_GPU |—YZ
* K14 _{\ppa_vIDEO
—T—csn —Lc47 L14 | VDDA VIDEO
1uF 0.47yF G12
FLs w8 | oA usat CAP_VDDRAM_IVA c52 c53 cs4 cs5
9 e X 10F T Jg Twr
¢ Y8 VDDA _UsB2
VDDA_USB3 18
CAP_VDDRAM_MPU L
* AAI0_|\ppA33v_USBL GND
Y10 | yppA3av_usB2
DRA710CBD
VDAiPHV71VB>)p—/‘YW.\I/WY'\ _T_
C56 -LC48
F O0-1uF { vDA_USB_3v3
FL6 "
0.1pF
-LCSI
0.1pF
;_/‘Y‘V‘V‘\I/‘V‘Y‘Y‘\lcfﬂ _T_C239
1uF 0.1pF
FL7
—LcsA —Lcsg
1uF 0.1pF
GND
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1 2 3 4 5 6
Sw_3va
ROUTE THE FOLLOWING SIGNALS AS A GROUP
WITH ANET LENGTH LESS THEN 2.75
Sw_3v3 INCHES AND 60ps OF SKEW. PLACE THE
N DUAL RESISTOR CLOSE TOGETHER NEAR THE R32 R33
PIN OF THE FLASH. Sw_3v3 10.0k  3$10.0k
SYSBOOT[15:0] = 10XX XXO1 0011 0111 AQSPI1_SCLK ¥
AQSPIL_RTCLK
99 AQSPI1_CS[0]
| AQSPI1_D[0] U16
svssooTedk otk AQSPI1_D[1] 2 [yee P SPIMEM D3
SYS_CLKL = 20MHz AQSPI1_D[2] Whioz SPIMEM_D2
R103 AQSPI1_D[3] 20 [Io— 1100 oS SPIMEM_DO
SPIMEM D1
SYSBOOTSKS 7 3 | m=eem) SonoL e R3E SPIMEM CLK
10.0k 0.01pF RSTOUTn {(§———= RESET/RFU SCK T
6 Sl i} SPIMEM_CSn R39
R107 S _{Rrru [ 00
SYSBOOT10< otk GND 4l ow R124 SPIMEM_RTCLK
SW_3v3 5 13 10.0k
2 vy Ner— U138
RI111 5 on Ksw_sv3
SYSBOOT11<4 o 6Pt (boot part o vSS] MLt Gpmc_ao HDMI1_DATA2X [—AEL4
: QSPI (boot part) S25FL256SAGMFBO10 2uz] Gewe m HDMIZ DATAZY L_ADIS
R117 R100 — jeENeTa
SYSBOOT12<4 SYSBOOTOKY DNP- ——%{ GPMC_A3
10.0k 10.0k T Ra4 —K34 GPmc_A4 HDMIL_DATA1X [~AE1Z
—'j GPMC_AS HDMI1_DATALY [-AR13
R121 R104 0 —x"] GPMC_AG
SYSBOOT13<4 SYSBOOT1<Y DNP ——=aef GPMC_A7
10.0k 10.0k T R4 —Kd) Gpmc_as HDMIL_DATAOX [—AELL
_zgﬂb GPMC_A9 HDMI1_DATAOY [—AR12
R125 R108 0 —{5¥| GPMC_AL0
SYSBOOT14<4 SYSBOOT2<4 DNP —E35f GPMC_ALL
10.0k 10.0k _ —CLlyl GpMc_AL2 HDMI1_CLOCKX [—2ES
R101 SPIMEM RTCLK 3 AD10
—SEh GPMC_A13 HDMI1_CLOCKY [~AD10
0 —SPIMEM D Ha ) GPmc_ALa
R128 R112 SPIME K6 -
svsB00T15 {—--—-— SYSBOOT3<Y DNP —=0 K044 GPMC_A15
10.0k 10.0k T R105 %mg D Kol GPmC_A16 GPI06_10 kY3 —
SPIMEM CLK RAQ. Foo] GPMC_AL7 GPIOB 11 [ SSpcant sTe
RUS 0 E2] GPMC_A18
SYSBOOT4<Y DNP 0 —Adyl GPMC_ALS GPI06_14 [rH2L DCAN2_TX
10.0k T R100 —EL] GPMC_A20 GPIOG_15 (K22 DCAN2_RX sw ava
D6t Gpmc_A21 GPI06_16 {23 DCAN2_STB A
R122 0 —C5:) GPmc_A22
SYSBOOTS<S DNP —B5:) GPmc_A2s R114
10.0k T R113 D7l Gpmc_A24 ———AM—————>>EMU_RSTn
—C6yf GpMC_A25 100 RIL6
R126 0 —E%{ GPMC_A26 0.0k
SYSBOOTE DNP —B8f GPmc_pz7 -
100k T RuL9 £ F19
5YSBOOTO Yy———————FLw GPMC_ADD PORZ <H_PORZ
R129 0 SYSBOOT1 go—————————E&inf GPMC_ADL rou
SYSBOOT7 DNP SvsB00T2 S9———————ELpd GPMC_AD2 RESETN
10.0k T R123 5YSBOOT3 go————————C1aof GPMC_AD3 o0
svsB00T4 S9o——————Dled GPMC_AD4 RSTOUTN DRSTOUTR
0 SYSBOOTS S9————L2d GPMC_ADS
5YSBOOTE SO Bl GPMC_ADS NMIN_DSP f-k24 o1
SYSBOOT? S9———B24] GPMC_ADT P
SYSBOOT8 S9——E20f GPMC_ADS WAKEUPO [<ACL10 P
D3 R127
B e — s R ABLO 2.2k
SYSBOOT10 g9—————————FZb| GPMC_ADIO WAKEUP3 (02810 (Ch pmic_INT
SYSBOOT11 952 GPMC_ADIL
SYSBOOT12 g9————————C%pf GPMC_AD12 v
SYSBOOT13 pp————————— 2> GPMC_AD13 XI_0SCO f—=Eeee——————————————————{{SYS_CLK1
SYSBOOT14 g9————————£| GPMC_ADL4 4
SvsBOOT15 So————— B4l GPMC_ADIS
H5
ENET_EN{&——————"20{ GPMC_ADVN_ALE
- —H2of GPmC_BEND X0_osco (-AB12
—H6,.] GpMC_BENL
ENET_WAKE: S5f GPMC_OEN_REN VSSA_0SCO |—RALZ
ENET_INH ) Sef GPMC_WEN
—E&f gPmc_waiTo
—iqu GPMC_CS0
—A8f GPmc_cs1
UL3A —SPIMEM CSn__ G4, ] cpyc_cs2
o2 sw ava —G3¢f GpMC_cs3
_AD7 f piE_RXPO MCASP1_ACLKR 216 (oA ENET_INTSn pp——————————L4] GPMC_CLK
—AES f bCIE_RXNO MCASP1_ACLKX rSl8 -
Do MCASPL_FSX (Sl VDDS_1v8 Yy——=2— VDD vopour 2 s et
-H08 peie_xpo MCASP1_FSR (<Dl B VDDOUT RL —ae MMC1_CLK XI_OSC1
-AE8 J peiE_TXNO MCASP1_AXRO fr2i2 ~4of veTRL W}ET}—LCLKO —Lf MMC1_CMD
MCASP1_AXR1 k24— Y1 yiptt 1 330 — V3] MMC1_DATO
AC8 1| jcB_CLKP MCASP1_AXR2 |rSld 1 D: 2 Lo xincLk R19 — V2] MMc1_DATL
-ABI ] | ICB_CLKN MCASP1_AXR3 |rB12 25MHz Y2 & MW——DETH_CLKL Wt Mmc1_DAT2
------------- MCASP1_AXR4 kral>_ 14 yout 33.0 Vil MMC1_DAT3 XO_0SC1 [-AALL
AC6 .t ysB1_pP MCASP1_AXRS krald | v3 -2 —Y5] Mmc1_spep
_ABTf Us1_DM MCASP1_AXR6 ALl 250 > SYS_CLK1 —Y5] MMCL_SDWP VssA_osci [—ABLL
-AD3.| ySB1_DRVVBUS MCASP1_AXR7 k216 13 1 spass1 GND 2 -
MCASP1_AXR8 kA8 DR 12 - scus2 GND L —Y2pf MMC3_CLK
%b USB2_DP MCASP1_AXR9 q:'% —: MMC3_CMD
A5 UsB2 DM MCASP1_AXR10 [rB16 T --_—— —L4ef MMC3_DATO
A6yl UsB2 DRVVBUS MCASP1_AXRI1 [rB18_ CDCE913QPWRQ1 L —AAZy ] MMC3_DATL XREF_CLKO 225
MCASP1_AXR12 (A9 GND = AAS] \MC3_DAT2
-AD6 .{ ysg_RxPO MCASP1_AXR13 |cELl— SW_3v3)) Ksw_3va GND W2} MMC3_DAT3 XREF_CLK1 o324
—AES .} UsB_RXNO MCASP1_AXR14 |rEL6 - - —Y3,.] MMC3_DAT4
MCASP1_AXR15 [cE10 53& ?‘;‘;k AAL.| \MMC3_DATS XREF_CLK2 |a-H24_
AE3 1 ysB_TXNO - - AALL] \MC3_DAT6
-AD4_J ysB_TXPO © ¢ S o) ABLyf MMC3_DAT7 XREF_CLK3 |a-HZ5
_____________ MCASP2_ACLKX krELd SDA_CLK SCL_CLK
MCASP2_FSX k219 RX_D0_1 D: VIN2A_D23
RX_D1_1 CL3of ViNaa_p22
MCASP2_AXRO k20 RX_D2_1 VIN2A_D21
MCASP2_AXR1 B9 RX_D3_1 = VIN2A_D20
MII0_RX_D3 T4 RGMIlO_TXC MCASP2_AXR2 [cA2L RX_CTRL_1 Fllef viNgA_D19 sw ava
MIIO_RX_D2: 15| RGMIIO_TXCTL MCASP2_AXR3 |rB2L1- RX_CLK_1 Ll ViN2A D18 NA
MII0_RX_D0 {&———————————RBLef RGMIl0_TXDO MCASP2_AXR4 [rB20 TX_DO_1 1301 VINZA_D17 R131
MII0_RX_D1 {&———————————R2) pamil_TXD1 MCASP2_AXRS |<cSi& TX DL 1 L2f VIN2A_D16
MII0_RX_ER: P3| RGMIl0_TXD2 MCASP2_AXR6 (220 T D21 12, ] ViNzA_D15 4,99k
MIl0_CRS 4] RGMIlO_TXD3 MCASP2_AXRT |e&20 TX_D3_1 Shiol ViN2A D14 R132
TX_CTRL_1 VIN2A_D13
Mil0_T_cLk (e N2y f paMil0_RXC MCASP3_ACLKX (rh22 TX_CLK_1 Bilf viNzA_D12 4,99
MIIO_TX_D3 P2l RGMIlo_RXCTL MCASP3_FSX krh23 MDIO VIN2A_D11 12c1_scL4x S22 ¢ 12C_scL
MIIO_TX_DO RGMIIO_RXDO MCASP3_AXRO k22— MDC D VIN2A_D10 12C1_SDA 823 12C_SDA
MII0_TX_D1: RGMII0_RXDL MCASP3_AXR1 k223~ H_EMU19 £ VIN2A_D9 N
MIO_TX_EN PLyf RGMIIO_RXD2 H_EMUL8 B10.{ viNzA D8 12c2_SDA [E23
MIIO_TX_D2 RGMIIO_RXD3 MCASP4_ACLKX S22 HEMU17 AL0y] ViNzA_D7 12c2_scL 482l
- MCASP4_FSX frB25 H_EMU16 £ VIN2A_D6
—PSl RMII_MHZ_50_CLK MCASP4_AXRO (224 H_EMU15 ALL ] VIN2A_DS
N MCASP4_AXR1 223~ H_EMU14 2 VIN2A_D4 EMUO H_EMUO
—L8f Mpi0_D H_EMU13 VIN2A D3 EMUL H_EMUL
Milo_coL<4 L5 f MDIO_MCLK MCASP5_ACLKX frAC3_ HEMUL2 S AT vin2A D2 EMU2 R13%0-22_ S Emu2
_____________ MCASP5_FSX |6 __ HEMULSS— B lviNgA DL EMU3 H_EMU3
Y2 I visp_cLk_p MCASP5_AXRO (TS HEMUIOSS——— C8lviNza DO EMU4 H_EMU4
UL I MIBP_CLK N MCASP5_AXR1 k2G4~ o8
————————————— H_EMUS Pp———L82d viNzA_CLKO
—T2f MLBP_DAT_P SPI1_CS0 k24 H_EMU9 B8] VIN2A_VSYNCO RTCK |rk25 R13%\-22 H_ITAG_RTCK
—Tlyd MLBP_DAT N SPI1_CS1 q% H_EMUS —Efb VIN2A_HSYNCO TCLK gl H_JTAG_TCK
N spi1_cs2 (w2t H_EMU7 Lo VIN2A_FLDO Tl S H JTAG TDI
—Lf MLBP_SIG_P SPI1_cs3 B2 H_EMUG VIN2A_DEO 0O H_JTAG_TDO
—Y4d MLBP_SIG_N SPI1_po |25 - Tvs fo2L H_JTAG_TMS
ws e L L] SPIL_D1 o% TRSTN |22 H_JTAG_TRSTn
M25,f UART1_TXD SPI1_SCLK [rC24—
—L25 . f yART1_RXD ACL f cs12_0_DX0
M24 .} yARTI_RTSN SPI2_CSO0 k24 AB2 .l csi2_0_DYo
—L20f yARTI_CTSN SPI2_D0 k824 Rsv [£20
SPI2_D1 krk25- _ADL . f csi2_0_DX1 Rsv (G20
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H1 H2 H3 H4
L|I-enp 1 RJ45 GND q\ 1 |||-GND /P 1 |||-GND
NY PMS 440 0025 PH NY PMS 440 0025 PH NY PMS 440 0025 PH  NY PMS 440 0025 PH
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PCB PCB
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Pb-Free Symbol FCC disclaimer
Variant/Label Table
Variant Label Text
LBL1 001 ChangeMe!
PCB Label 002 ChangeMe!
Size: 0.65" x 0.20 "
271
Label Assembly Note
This Assembly Note is for PCB labels only
272
Assembly Note
These assemblies are ESD sensitive, ESD precautions shall be observed.
273
Assembly Note
These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.
274
Assembly Note
These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.
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