REV DESCRIPTION

A INITIAL CAPTURE

B Increase "letter Rev" designator for any net or component changes that impact netlist.

B1 BETA-1 (Minor text or note updates designated w/ —#)

APPROVED for PCB layout design

1.0 Released SCH & PCB

02/20/2018

1.1 Minor SCH/BOM changes tthat don't impact PCB routing (i.e. no blue-wire mods).

02/28/2018

BMc

2.0 Major PCB/SCH/BOM changes tthat impact netlist & PCB routing (i.e. blue-wire mods).

03/28/2018

BMc

*** DISCLAIMER ***

Primary objectives of this Ref Design are to demonstrate:

3. Power Distribution Network (PDN) with the following:

to power resource mapping.

PCB design (stack-up, placement, routing, via types, etc).

The SoC Reference Design Study provides SCH & PCB source files that can be used
as a good starting point for new designs. Please be aware that the SCH & PCB

are NOT 100% complete for implementing an End Product. An End Product's
feature set will define additional required signaling and SoC interfaces. As a result,
a majority of signals in this SCH are "single-pin" / "unconnected" nets.

The SoC's schematic symbol has been organized based upon each ball's "primary
signaling interface". For End Products, unused primary interface signals can then be re-defined
by SoC's internal muxmode controll (see Data Manual for details) to use "alternate functions"
(i.e. GPIOs) to support other key system needs (i.e. interupts, debug, etc.).

1. 100% signal & power breakout routing of SoC using recommended PCB design rules & strategies.
2. Key high-speed signals with controlled impedance PCB routing (i.e. DDR & SERDES).

a) Recommended SoC power solution components (2nd stage) showing preferred SoC voltage domain

b) Optimized decoupling capacitor scheme per key power rail using only automotive qualified caps
to meet SoC recommended power integrity (Pl) parameters based on this specific

c.) A typical 1st stage power conversion interfaced directly to input battery has been captured as
an example. An end product's 1st stage power conversion components may need to be different.
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1) Two exteral Load Switches (Ldsw) have been used 1o source VDD_MCUIO_3V3 & VBD_I0_3V3 power rails and provide the following beneits: : T s, fodshs (=T
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) soc signal

& {i-e. PMIC_EN1 or GPIO) to support power resource control during debug or optional system function.
2) External clock sync of both PMICs that could be spread spectrum type as a noise & EMI reduction option
3)Leo A sourcing an output clk that Leo B can use as

a sync clk input.

4) Wake-up function for supporting S2R or other alternate low power states.

2) Suspend-to-RAM (S2R} function requires:

A) Leo-B

PMIC's GPIO_9

minimize pe

Q) For LPax systems, the 0.6V 10 voltage domains on both SoC & SDRAM can be optionally shut down as shown below. SDRAM enters Self-Refresh mode when external clock
& all supplies are enabled. VDDQ can be turned off during Self-Ref1esh with proper power-down after SORAM Teyeuc is satisfied

used to control SoC DDR retention mode since it is reference to VRTC domain. GPIO is configured for open-drain buffer type with a pull-up R to
VDD_DDR_1V1 supply as needed for SoC’s DDR_RET inp
B) For LP4 type systems, the SoC EMIF & SDRAM DDR voltage domains remain energized while all other SoC MCU & Main domains will be shut off (PMIC power resources) to

.
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MLB

MLBO_MLBCLK P

R209
100E_1%
1

usL oo 100:
MLBO_MLBCP MLBO_MLBCLK_P 27
MLBO_MLBCN Dég MLBO MLBCLK N 27 MLBQ MLBOLK N
MLBO MLBDP [-ASS MLBO_MLBDAT P 27 MLEO MLEDATP
MLBO_MLBDN MLBO_MLBDAT_N 27
1721E SR1.0 AD1 R215
n Mux:v0.13.2 Ballout 212 MLBO_MLBSP MLBO MLBSIG P 27 .
Pin Wuxi.13.2 Ballout V20181212 Mz ase Dég Moo Msse R 2 100E 1%
DI DM vC 0201
J721E 181212 MLBO_MLBDAT_N
- MLBO_MLBSIG P
R217
100E_1%
0201
MLBO_MLBSIG_N
USE
DSI_TXCLKPd-E1% DSIO TXCLK P 30
DSI_TXCLKN DSIO_TXCLKN 30
PurGrp:VD .
DsLTXPO 212 DSIO.TX0.P 30
DSI_TXNO DSIOTXON 30
DSITXP1 o1 DSIO_TX1P 30
J721E SR1.0 DSI_TXN1 DSILTXIN 30
Pin Mux:v0.13.2 Ballout:v20181212 o1 Txpz AL BSOTEP %
DSI_TXN2 DSI0_TX2 N 30
DSLTXPS 12 DSIOTX3 P 30
DSI_TXN3 DSIOTX3 N 30
DSI_TX_CALIB
osi_TxRCALB 12 —=
G9
DSI ATB_0_H 15X
DSI'ATB 1 H =X
J721E_181212 N
- Note: ATB pins to be left unconnected 5an03gow
0402
DGND
U9F
A21
CSTO-RX gsio pxctie :M CSI0 RXCLK P 33
PurGrp 1P8_CSTRX )_RXCLKN w00 CSI0_RXCLK_N 33
CSI0_RXPO g9 j CSI0 RX0 P 33
CSlo_RXNo CSIRXON 33
C19
J721E SR1.0 CSI0_RXP1 :éme CSI0 RX1_P 33
CSlo_RXN1 CSI0_RXT_N 33
ci8
CSl0_RXP2 :M CSI0 RX2 P 33
CSlo_RXN2 CSI0_RX2_N 33
E17
CSI0_RXP3 [E7g CSI0 RX3 P 33
CSlo_RXN3 CSIORX3 N 33
0510 RXRGALIR |-F18— CSI0_RXRCALIB
- 18 Note: ATB pins to be left unconnected
CSI0_ATB 0 H [Fyg %
CSI0_ATB_1_H [——X
N R238
18 500E_0.1%
ST1- CSI1_RXCLKP CSH_RXCLK P 27 -
- CSI1-RX CSI1_RXCLKN: Déé CSI_RXCLK N 27 0402
wrGrp -
CSit_RXPO [-B1x CSItRX0P 27
CSHH_RXNO CSHRXON 27
cie
CSI1_RXP1 CSH_RX1P 27
o ol e e— L 4 oaNd
CSi1_RXP2 gﬁ:§ CSit_RX2 P 27
CSH_RXN2 CSiRX2 N 27
csit_RXP3 1 CSItRX3 P 27
CSl1_RXN3 CSIRX3N 27
F15 CSI1_RXRCALIB
CSi1_RXRCALIB
CSi1_ATB 0 H FEIEX
CSIATB 1 H [—X
R234
J721E 181212 i
Note: ATB pins to be left unconnected 0402

DGND
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SERDES

SERDESO

Pin Mux

v0.13.2 Ballout

J721E SR1.0
0181212
9 oi

DRAS

SERDES1
PWIGEp:VDDA_1P8_SERDES

SERDES2
PWIGEp:VDDA_1P8_SERDES

J721E_181212

SERDES3
\_1P8_SERDES

Pin Mux.

v0.13.2 Ballout

J721E SR1.0
0181212
9 DM vC

DR

SERDES4
PWIGEp:VDDA_1P8_SERDES

DPO-AUX
VDDA_1P8_DP

J721E_181212

SERDES0_REXT
serDES0_REXT [-AE18 =
AG18 C_PCle0_TX0 P C226 | [0.220F
SERDESO TX0 P ["AFTg C_PCR0_TXON C227 [ [0220F 0201 | [6.3V. Pol0.TOR B
SERDESO_TXO_N ol Cle0_TX0_! 5 no07
SERDESO0_RX0_P At PCle RX0 P 25 301K 1%
SERDES0_RX0_N AHTY, PCle0_RX0_N 25
AG17 C_SGMII2_TX0_P co1a_ | [0.10F
0._TX1.! 02071 [6.3V - DGND
SERDESO0_RX1_P [Avng SGMI2_RX0P 25
SERDES0_RX1_N = SGMII2_RX0_N 25
018 'SOC_SERDESO_REFCLK_P 25
PCIE_REFCLKOP
PCIE REFCLKON{-2E 17 + 0C_SERDES0_REFCLK N 25
SERDES1_REXT
SERDEST REXT [AE12 e
AG14 C_PCIE1_TX0_P c225 | [0.22uF 0402
SERDEST1_TX0_P [7aFfs PCTET_TXON C224_[[0.220F WW% ig}é‘ K”E 2
SERDES1_TX0_N e 12TX0 2 Ro06
AJ14 3.01K 1%
SERDES1_RX0_P PCIE1 RXOP 25 C
SERDES1_RX0_N AHTS, é PCIE1_RX0_N 25
AG15 C_PCIE1_TX1_P c222 | |0.220F
SERDESI.TXI.F [CAFTe PCIET_TXT_N 323 [[0220F 0201 | [6.3V ;; PoELDn B DGND
SERDES1TXIN 0201 1[63v DaND
AIS PCIELRXIP 25
SERDES1_RX1_P
SERDES1_RX1_N AHTS, é PCIE1T_RX1_N 25
AD15
PCIE_REFCLK1P 'SOC_SERDES1_REFCLK_P 25
PCIE_REFCLKIN2ET% T 0C_SERDES1_REFCLK N 25
SERDES2_REXT
serDes2 RExT (2013 =
AG12 C_PCle2 TX0_P c212 0.22uF
SERDES2 TX0 P ["AF1g “PCeZTXON G213 _[[0220F 0201 1 [6.3V g; Pz xor 2
SERDES2 TX0_N T e Cle2 TX0_! 5 Rots
SERDES2 RX0_P a2 PCle2_RX0_P 25 3.01K_1%
SERDES? RX0 N [0S PCIe2 RXON 25
AG11 C_PCle2_TX1_P C220 0.22uF
PCle2_TX1_P 2!
TX1| 0201 |[6.3V DGND
A1t PCle2_RX1_P 25
SERDES2_RX1_P 22 RX1 |
SERDES2 RX1 N [F012 é PCle2 RX1_N 25
PCIE REFCLK2P{A2IZ SOC_SERDES2_REFCLK_P 25
PCIE_REFCLK2N SOC_SERDES2_REFCLK_N 25
R214
49.9E_1%
0402
SERDES3_REXT
SERDES3_REXT [-2E8 =
AGS _ C_USB SS TX2 P co16 | [0.220F
SERDES3 TX0_P [P — T USBE S5 X2 N0 0201 1 [6:3V C217 [ [0225F ;;ﬂggg STel 2
SERDES3_TXO_N 0201 1[6.3V R208
AJ8 3.01K_1%
SERDES3_RX0_P USBC SS RX2 P 28 C
SERDES3_RX0_N LLiJ USBC_SS_RX2 N 28
AGY _ C USB SS TX1 P c218 | [0.220F
SERDES3_TX1_P aFig— T USE S5 TXT N o201 ST ; USBC SSTXIP 28
SERDES3_TX1_N 2R USBC_SS_TX1.} 8 o
SERDES3_RX1_P At USBC SS RX1 P 28
SERDES3_RX1_N AHTO, USBC_SS_RX1_N 28
AD10
PCIE_REFCLK3P CLKGEN_USB_REFCLK P 25
POIE_ REFOLKaN 4222 CLKGEN_USB_REFCLK N 25
F9 _ SERDES4 REXT
SERDES4_REXT
E8 SOC_SERDES4_REFCLK P 25
SERDES4_REFCLK P
SERDES4 REFGLK N Cﬁ SOC_SERDES4 REFCLK N 25 -
A2 C_DP0_TX0_P G423 |0.22uF 3.01K_1%
SERDES4 TX0P I'B1Y C_DOPU_TXON 6.3V [0201 Cazz_[ 0220 ;;gsn XFr 2
SERDES4_TXO_N 02071 [6.3V 0T o
SERDES4_RX0_P
SERDES4_RX0_P 38> S s
SERDES4_RX0_N — ooND
At C_DPO_TX1_P cazt | |o22F
SERDES TX1_P I"fp— 0 DPOTXI N 63V [0p01 Ca20_|[0220F ;;g;?—i;‘{ 2
SERDES4_TX1_N 0207 [6.3V 0T N
SERDES4_RX1_P %8?;32 Note: Place DC blocking caps near
SERDES4_RX1_N SOM Connector
A9 C_DP0_TX2_P Ca19 |10.22uF
SERDES4_TX2 P TDP0 TN ggDPoszj 29
SERDES4_TX2 N Bo U0 122 6.3V [0201 045201{ gésu; 5RO o e
SERDES4_RX2_P
T R —L e m— U
SERDES4_RX2 N
A8 C_DP0_TX3_P C417_||0.22uF
SERDES4_TX3 P COPT TN DPO.TX3 P 29
SERDES4_TX3 N B BUIMECE 6.3V 110201 u;gm g:3$uF DPO-TXIN %o
SERDES4_RX3 P
SERDES4_RX3_P mwg oK
SERDES4_RX3_N =
DW7M“15104%4x Note: ATB pins to be left unconnected
DPO_AUX_ATB 1 [——X
F7__ C_DPOAUXP Cat4_||0.220F
DPO_AUXP CDPUAUXN H ;DP(LAUXJ 29
DPO_AUXN 32 — fenilledy cato 10220 DPOAUXN 29
Title
Project : 'SERDES_INTERFACE
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MMCO

PurGrp:V

Pin Mux:v0.13.2 Ball

218 SR1.0
£:v20181212
29 DM vC

D;

RGMIIS

PurGrp:V

1

MMCO_CALPAD
MMCO_CLK:
MMCO_CMD
MMCO_DATO
MMCO_DAT1
MMC0_DAT2
MMC0_DAT3
MMCO_DAT4
MMCO_DAT5
MMCO_DAT6
MMC0_DAT7
MMCO_DS

MMCO_VCTRL_TP

MMC1_CLK:
MMC1_CMD
MMG1_DATO
MMC1_DAT1
MMC1_DAT2
MMC1_DAT3
MMC1_SDCD
MMC1_SDWP

MMC2_CLK:
MMC2_CMD

MMC Interface

R204 10K 1%
201

S
AE1___MMGO_GALPAD DGND

MMG2_DATO
MMC2_DAT1
MMC2_DAT2
MMC2_DAT3

AF1 SOMMCO_CLK 32
AE3 3> MMcoCMD 32
ac2 MMCO_DATO 32
AG3 MMCO_DAT1 32
A MMCO DAT2 32
LD MMCO DAT3 32
C] MMCO DAT4 32
AGT MMCO_DAT5 32
AF2 MMCO_DAT6 32
MMCO_DAT7 32
AEL 3 MMcoDs 32
AD4
VDD 10 3V3
P25 MMC1 CLK 26
R29 3> MMC1 CMD 26 R86
;S MMC1_DATO 26 10K 1%
= MMC1_DAT1 26 0402,
Ro6 MMC1_DAT2 26
MMC1_DATS 26 MMC1_SDCD/PCIE2 CLKREQN
P23 <
MMC1_SDCD/PCIE2_CLKREQN 2% VDD 10_3V3
R28 >> ENET_EXP_INTB 26
T26 > 12C3 SCL 26 R79
T25 > 12C3SDA 26 gzz‘,K‘
12 CSI2 EXP.A GPIO4 26
o5 CSI2 EXP A GPIO2 26
GPIO1_24/UART9_TXD 2 2 L
T28 GPIO1_23/UART9_RXD 26 03 SC

J721E_181212

Pin Mux

UFS0_REF_CLK:
ADs

AEG _ UFSO_REF CLK R

UFS Interface

20F 1% R168
0402

>> UFS0_REF_CLK 25

UFS0_RSTN
AFT

>>  UFSORST# 25

UFSO_TX_DPO FaGe

UFSO_TXON 25

UFSO_TX_DNO
A2

;g UFSO_TXO.P 25

UFS0_RX_DPO [~Atz

UFS0_RX0_P 25
UFS0_RX0_N 25

UFSO_RX_DNO
AF6

UFSO_TX_DP1 -pae

UFSOTXIN 25

UFSO_TX_DN1

;; UFS0_TX1_P 25

UFS0_RX_DP1 2’:&
UFSO_RX_DN1

UFS0_RX1_P 25
UFS0_RX1_N 25

J721E_181212
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LPDDR4

DGND LPDDR4_DM0_DBIO#
LPDDR4_DQSO_P

LPDDR4_DQS1_P.

LPDDR4_CAQ

22 paso_T A
DQAS0_C_A

23 past T A
DQST_C A

R239 R230
10K 1% » 10K 1% UT1A
0402 0402 LPDDR4_DQO 2 LPDDR4_DQ16
a Gz | DQoA TPDDRZ_DQT
LPDDR4_ODT_CA A —____TPoDRADGZ _____ E2|DQLA TPODRA_DTT8
T Fo | DAz A U TPDDRA_DOT9
LPDDR4_ODT CA B TPDDR4 D04 F4 | DQ3 A TPDDR4_DQ20
— TPDDRE_DOY DQ4_A TPDDRE_DQZT
TPDDRZ_D06 bas A
R235 R227 TPODRZ_DQ Das A
10K 1% > 10K 1% TPDDRZ_DQB Bi1 | DA7.A
0402 0402 TPDDRZ_DQY ci1| DA8 A
TPDDRA_DAT0 E11 | DQ9A
TPDDR4_DQTT Fi1 | DQI0A
TPDDRZ_DQT bat1 A

LPDDR4_DM2_DBI2#

LPDDR4_DQS2 P

LPDDR4_DQS3_P

LPDDR4_CAQ

TPDDRA_CAT

TPDDRZ_C)

TPDDRA_CA3

TPDDRA_CAZ

TPDDRZ_CAS

LPDDR4_CSNO_1

LPDDR4_CKEQ

LPDDRé_CK_T

(> >
oD |
g

=
&

3

z
&

=zl
5

VDD_DDR_1V1 - oA
LPDDR4_CSNO_0 Ha
H3'
LPDDR4_CKEQ Ja
J5
LPDDR4_CK T J8
TPDDRZ_CK_CT J9
LPDDR4_ODT CA A G2
ODT_CA A
LPDDR4_2Q0 A5
TPDDRA_ZQT A8 | 2Q0
za1
LPDDR4_RST#
L T ReseT N
A1
X—az| DNU1
no2s %A17] DNU2
10K_1% XAtz | DNU3
LT
B
Bi2
0402 X RAT| DNUs
%52 DNU7
T DaDT
DGND
DGND
o
VDD_DDR_1V1 ol el ol || olladslolz] | 2
i Z2|zlaja)a >>>5=EF <l
B3 DDDNDDNDDDNDDNDDNDNDNDNDNDNDNDNDNDNDNDNDNDNDNDNDAD F
B5] VODQ DODDDDDDDDDNDADNDDDDDDDDDDD DD VDD2 [F
ppg = SSS22LLLLLVLCLLLRLLLLLLL22LL o
8 A
10 VDDQ VDD2 35
4 51 VoA
D5 VDDA
D] VDDQ
4 Bz | VODQ
5 voDQ
Fio] VDDQ
U5 Voba
1 Tio| VbDQ
Wi VoDQ
W5 | VDbQ
wa VbbQ
< Wiz VoDQ
AA3 | VDDQ
AR5 | VDDQ
AAa | VDDQ
+——a70] VDDQ
VDD1LPDDR4 Ve [ AATO | yrny
T
Tg| VOD1
Ui VoD1
Uiz VDD1
F1] VDD1
Fiz | VDD1
G VvDD1
< Go] VDD1
VDD1

MT53D1024M32D4DT |
2

DGND

LPDDR4_ODT CA B

UsG
— PO A3 LPDDR4_DM0_DBI0#
23 H_DDRRET_1VI 2 DDR_RET gggg,gm E4 7 DNIT DBIE
N6 - NT
<16 | DDRO_ATBO DDRO DDRO_DM2 |"Rg—TPDDR4_DM3 DBI¥
>%—=>- DDRO_ATB1 DDR0_DM3 [
LPDDR4_CAQ G4
7 H5| DDRO_CAO A5 LPDDR4_DQO
T TPUDRACAZ K5 | DDRO_CA1 DDRO_DQO A _T[PODRADOT
i T—C AR B 11—
X X >
mﬁsg DDRo_CA4 DDR0_DQ3 g TPDDRZ_D0Z
DDR0_CAS 2 Ballout:v DDRo_DQd ¢ TPDDAZ_DQE
DDRO_CALO H2 DRAS29 DM vC DDR0_DQ5 45 TPDDR4_DT6
DDRO_CALO DDR0_DQ6 [ TPODRA DY
LPDDR4_CKEQ G3 DDbRo_DA7 Iy TPODR_DUB
R23s J3_| DDRO_CKEO DDR0_DQ8 |5, TPDDR_DO9
DDRO_CKET DDR0_DQ9 F7 TPDORA DOTO
i s Hi boro_ckp EBS@*BS}? (e
1 )_¢ )_L F
40E_1%5% — <1 DoRo_CKN DDRO DQ12 (5 TPODRZ_DQT
201 LPDDR4_CSN0_0 J5 DDRO_DQ13 b3 TPDDRA DUTA
~CSNT 3| DDRO_CSNO_0 DDR0_DQ14 & TPDORA DaT
T TPDDRACSNIOU __Gb | DDROCSNO_t DDR0_DQ15 [T TPDDRE_DUT6
osN 1 — AR 1 A—
) CSN1_ | N5 a
LPDDR4_DQSO_P B2 DDR0_DQ18 (L z——TPODAA DOTT
7| DDRO_DQSOP DDR0_DQ19 i3 TPODRI Do
DDR0_DQSON DDR0_DQ20 [y [PODRA DOz
LPDDR4_DQS1_P E3 DDR0_DQ21 (p——TPODAA DOZZ
E2-| DDR0_DQS1P DDR0_DQ22 N7
DDRO_DQSTN DDR0_DQ23 77 TPODRA D02
LPDDR4_DQS2 P M3 DDRO_DQ24 TPDDRE DU
M| DDRO_DQS2P DDR0_DQ25 [p; TPODRA DO
DDR0_DQS2N DDR0_DQ26 [ TPODRA DO
LPDDR4 DQS3 P R2 DDRo_DQ27 TPDDRA_DUZE
R:| DDRO_DQS3P DDR0_DQ28 [; TPODRA D02
DDR0_DQS3N DDR0_DQ29 [ TPDORA D030
LPDDR4_RST# K6 DDR0_DQ30 7 TPDDRA_DO3T
DDRO_RESETN DDRO_DQ31

J721E_181212

<9

VDD_DDR_1V1
Lm Ltss cioz sts Lau 309 _[c3s9 _[cazs Lzeo
[10uF [luF 0.1uF  D.01uF D|uF |uF |uF 1uF 1uF |uF
ey fiov 16V Bov
603 (0402 0402 0402

VDD_DDR_1V1

T

<km—;+r

=1
o}
z
5l

0uF
lev

rgssl

et

73 Les LSA Lez Lsa Laoz
Oqu EomF EomF EomF EmuF EmuF

1
1

91 87

8
8
8

omF Oqu omF

Aaz

ezl
me%
Fw»%
ﬁw—e%

VDD1_LPDDR4_1V8

=]
S,
z
S

312

OuF
l6v

i

L 88 L JZ ji
Oqu omF omF omF Oqu Oqu
0402

teo f?
gl

8

1UF omF
l6v

2

1uF Oqu

0402

ST
wﬂﬁ
ﬂ—eﬂr

=1
o)
z
5l

Dcap scheme needs improvement
to reduce Zpk vs F (WiP)
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MCU FLASH

[N
20 SOC_MCU_OSPI0 CLK R ROA7 o A22E 1% SOC_MCU_OSPI0 CLK
MCU_FLASH MCU_OSPI0_CLK: S AAZE L
eU o8P0 Gsno LE1S S0C_MCU_OSPI0_CSo#
NCU OSPi0 CSNO ["El9 WICU_HYPERBUSO_RESETF
NCU_0SPI0_Do (255 MCU_OSPIO DO 13
P NCU"0SP0 D1 -Gy NGUosoDe 15
Pin tuxiv0.13.2 Ballout:v20181212 MCU_OSPI0_D2 [F5p NS
DRABZE DM e mgﬁ ggg:g gi ) MOU OSPI0 D4 13
E21 o -
MCU_OSPI0_D5 (55 MCUOSPIO D5 13
MCU_OSPI0_D6 (G
MCU_OSPIo_D7
D21 S0C_0sPI_DAs
MCU_OSPI0_DQS
c21 SOC_MCU_OSPI0_LBCLKO R R2RE A A22E 1%
MCU_OSPI0_LBCLK RN L A mgﬁ 8§E:g gs
MCU_OSPI1_CLK_R % MCU_OSPI0_CLK
mcu_ospit_cikq-F22 MCUOSPLOKR R2do\ \ Z2E1% %5 oy ospit ok 26 ¢ MCU_OSPI0_LBCLKO
oo 0402 = MCU_OSPIo_DQS
MCU_OSPI1_CSNO [ga5 > Mcu_osPi1_cso 26 MCU_OSPI0_CS0#
MCU_OSPI1_CSN1 > MCU_HYPERBUS0_CSt# 13
MCU_OSPI1_DO ggg MCU_OSPI1_D0 2 & H00_MOUOSPTo LBOTRG
MCU_OSPI1_D1 ["553 MCU_0SPH_D1 2 as differential pair
MCU_OSPI1_D2 [~G53° MCU_OSPI1_D2 26 s diE 2L pa
MCU_OSPI1_D3 MCUOSPII D3 26
Meu_ospit_pas 22 >> MCU_OSPI0_ECC_FAIL 13
Mou_osPi_LBCLKO 422 Rz 22 1% < MCU_HYPERBUSO_RESETO# 13
J721E_181212
%€ Rz >> MCU_OSPI0_RESET_OUTO 13

13
13

13

13

13
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VDD_MCUIO_1V8

OSPI

FLASH

VDD_MCUIO_1V8

VDD_MCUIO_1V8

Ri54 R149 161 R158 Ri62 R156 R150 Ri5t R144
R3140 R153 R3138 R3139 0K 1% 0 10K_1% 9 10K 1% o 10K 1% @ 10K 1% o 10K 1% o 10K 1% O 10K 1% o 10K 1%
0402 0402 0402 0402 02 02 0402 02 0402
10K_1% 10K 1% < 10K 1% < 10K 1% ca06 | cata 205
0201 0201 0201 0201 01 =O0.1uF =4.7uF
uzs
12 MCU_OSPIOCLK ) B2 MCUOSPIO DO 12
o MCUOSPIO D1 12
12 MCU_OSPIO.CSOF ) st MCUOSPlOD2 12
MCUOSPIOD3 12
OSPI_RST#
12 MCU_HYPERBUSO RESETO# < AUSAE - A4 ReseTs MCUOSPIO D4 12
R3S A2 MCUOSPIO D5 12
12 MCU_HYPERBUSO.CS# 3 4 | 2 RFUT MCU OSPIO D6 12
12 MCU_OSPI0 LBCLKO MCU_HYPERBUSO_CKn B1 EEH? R, e 1 . MCU_OSPI0_D7 12
Ay oE OSPI0_ECC_FAILMCU_HYPERBUSO_INT# A — ) MCU_OSPIo DQS 12
12 MCU_OSPIO_ECC FAIL .%S/V‘ &2 DNUT
»—25 pNU2
R253
100K
DéND
DEND
VDD_MCUIO_1V8
VDD_MCUIO_1V8
voo_meuio Vs 1] cim
0.1uF
115 6.3V
11 0201
DGND
10K 1% U1e
mou_perpH_psTn o™ [POT 7
27 MCU_PERIPH RSTz fuog QEMCU | LRSTz | 201 1 j ‘ . ospLrsTH
12 MCU_OSPI0_RESET OUT0  D>—Hie8 QEMCU_OSPIo_RESET_OUTO R 2.‘ _J
| SN74LVC1G0BDBVRES
pakp
Tite
Project : OSPIFLASHHYPERFLAS/HYPERRAM
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MCU & MAIN GENERAL 10, OSC CLKS

ugl
J26
MCU_I2C0_SCL {—igg————————09 MCU I2C0 sCL 22
MCU_GENERAL MCU_I2C0_SDA st—<@ MCU_I2C0_SDA 22
MCU_I3C0_SCL{Bee————————>» MOU_l3aC0.SOL 26
MCU_BCO_SDA [>——————< > MCU 1300 SDA 26
MCU_MCANO TX{-Bag————————> MCU MCANO TX 31
MCU_MCANO_RX < MCU_MCANO_RX 31
o R MCU_SPI0_CLK > WKUP GPIO0 52 27
DRAB29 DM MGU_SPI0_GS0 MCU_RGMII1_INT# 26 P16
MCU_SPI0_DO SYS_MCU_PWRDN 27
MCU_SPIo_D1 MCU_CANO_STBz 31 Rita 10K 1%
MCU_RESETSTATZ MCU_RESETSTATz 27 P17 COg
MCU RESETZ -2 — & Mcu ReseTz 27 B2 10k ‘%DGND
MCU_PORZ_OUT Bza—‘—)) MCU_PORZ_OUT NG
WKUP_12C0_SCL 42— S0C_ WKUP 1200 SCL 22,2332 Y4
WKUP_2C0_SDA 3> SOC_WKUP_I12C0_SDA 222332
WKUP_UARTO_TXD I8 — 5 WKUP UARTO.TXD 26
WKUP_UARTO_RXD < WKUP_UARTO_RXD 26
WKUP_GPIOO0_0 ICU_MCANO EN 27
WKUP_GPIOO_1 BOOT EEPROM WP 27
WKUP_GPIOO0 2 MCU_CANt STB 27
WKUP_GPIO0 3 > GPIO_MCU_RGMIl_RST# 2
WKUP_GPIOO0_4 MCU_MCANT TX 26
WKUP_GPIOO0_5 MCU MCANT RX 26
WKUP_GPIO0_6 >svxéu|; ,OGP\oo,s 2
WKUP_GPIOO0_7
WKUP GPIOO 8 [ et o > OSPUHYPER_MUX_SEL 27 - -
WKUP_GPIO0_9 o HMCU_INT# 2223
WKUP_GPIO0_10 MCU_ADC_EXT_TRIGGERO 2
WKUP_GPIOO_11 MCU_ADC_EXT TRIGGER1 26
WKUP_GPIO0_12 MCU_UARTO_TXD 27
WKUP_GPIO0 13 MCU_UARTO_RXD 27
WKUP_GPIOO_14 MCU_UARTO_CTS# 27
WKUP_GPIOO_15 MCU_UARTORTS# 27
VDDA_MCU_PLLGRPO TEmP_piobE_p FE2 O TP
_MCU_PLLGREO
J721E_181212
usc
GC26
EMUO SOC_EMU0 27
MCU_GENERAL S e — O S
TRsTN PR L« 06 TRsTH 27
RESET_REQZ m—(( RESET_REQZ 27
Pin Mux:v0.13.2 PMIC_POWER_ENO [oag——————————— MCUISC0 SDAPULLEN %
’ PMIC_POWER_EN1 [—o2—————————55 PMIG. POWER ENt 23
Tok <K 800: T2
GENERAL DI g <soc ol 27
PwrGrp:VDDSHVO TDO |p——————)) S0C.TD0 27
i ™S > soc_TMs 27
RBO o IO 1%
porz_out F——————& 5 soc porzour 27 O
TIMER_IO0 32 8; TIMER_I00 27 oeNh
TIMER 101 DSLUBSBIINTB 30 po o
us AN SOC_SAFETY_ERRZ 27
s0c_saFeTY_eRRORN [-4— ] e 10K 1%
A
ResetsTATZ FT8 &Ny ReserstaTz 27 0201
ext_ReFoLkt P GPIO1_12MLB0 REFCLK 27 DGND
ECAPO_IN APWM_OUT P2 <O GPIOT_11/MAIN_1300_SDAPULLEN 27

J721E_181212

Pin Mux:v0.13.2

0sCl

PurGrp:Vi

MCU_SAFETY_ERRORN
MCU_PORZ
PORZ

WKUP_LFOSCO_XI
WKUP_LFOSCO_XO

WKUP_OSCO_XI
WKUP_OSC0_XO

ATESTO

0sC1_XI
0SC1_X0
IFORCE
VSENSE
MAIN_ATEST

D27 RRANAE 5> MCU_SAFETY_ERRZ

fH8 K MCUPORZ 27
J24 K PORZ 27
N28 WKUP_LFOSC X!
N26

M29 WKUP_OSCO_XIN

2

R281 A ADNI
040:

WKUP_LFOSC_XI

VDD_MCUIO_3V3

VDR_MCUIO_3V3

CH_WKUP_LFOSCO_XI 22

e N E

S

o

v2 ABSO7AIG-32.768KHZ-T
ao 76Kz [
WKUP_LFOSC_XO RS OE G124 || 18pF
040; 0402 1[50V
DGND

WKUP_0SCO_XIN

M27 WRUP_OSCU_XOUT

P29 0SC1 X

P27 0SC1_X0

J721E_181212

WKUP_0SCO_XOUT

C135 12pF
0402 50V

0sC1 XI R oE

DGND
C136 12pF
0402 50V

DGND

C110

040:

Y1
ABM10W-22.5792MHZ-8-K1Z-T3

22.5792MHz

0SG1_X0

|3
0402 [[50V

Ct14 ||30pF

0402 | [50V
DGND

CLKS
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GENERAL

VDD_10_3V3

VDD_I0_3V3

0C_l2C2_SCL

O> sOC_I2C2_SDA

Mi2c6_SCL 27

» 12C6_SDA 27

UoA
66
ACS 10K 1%
GENERAL 12C0_SCL 12C0_SCL S
e ) 12C0_SDA¢-22 12C0_SDA 01
12G1_SCL4 o 12C1_SCL
12C1_SDA 12C1_SDA
13C0_SCL: :w‘e 8§ H_13C0_SCL 27
Pin Mux:v0.13.2 Ballout 13C0_SDA H_13C0_SDA 27
B SPI0_CLK4—Ar
SPI0_CSO0 [y UARTORTS# 27
SPI0_CS1 [-rag———<<> DPO_HPD/PRG1_IEPO_EDIO_OUTVALID 7
SPI0_DO [~3A3
SPI0_D1
SPI1_CLK ; UART2_RXD 27
SPI1_CSO 0 UARTOCTS# 27
SPIT_CST Ve 2100 11 SEL_SDIO_3V3_1V8n
SPH_DO [~v3 UART2TXD 27
SPI_D1
MCANO_TX m’> MCANO_TX 27
MCANO_RX [ MCANO RX 27
va
MCAN1_TX |-ys——sor5———USB1_DRVVBUS 28
MCAN1_RX WBé‘”%usaqmn 27
UARTO XD A8 ——————— Um0 27
UARTO_RXD CUARTORXD 27
UART1_TXD ::37> UART1_TXD 27
UART1_RXD [-~t————————KUARTI RXD 27
AC2
UARTO_CTSN g5 5> MCAN2 RX/MLBO_MLBSIG 27
UARTO_RTSN |21 B K MCAN2_TXMLB_INTE 27
UART1_CTSN HGHOG 127/EQEPO_S/MLBO_MLBCLK 27
UART1_RTSN [————————————<K>)> GPIOT_0/EQEPO_I/MLBO_MLBDAT 27
J721E_181212
usB
USB0_DP :Tg 8; USBO_DATA P 28
i USBO_DM USBODATAN 28
usso o A usso0 28
USB0_RCALIB
usso_ReALB [ABE =
3t AC7 _USBO VBUS SOC
USBO_VBUS .
500E_0.1%
R —c v R R oot
USB1 USB1_DM USB1_HUB_D_N 28
AD7
faor
USB1_ID fp— K UsB1_ID 28 N4
us1_RoALB |22 =
AD8 _ USB1_VBUS SOC
USB1_VBUS 210
GENERAL Fo
y usso_bRwveUs (2 SHUSBO_DRVVBUS 28 0402

+vDD:

J721E_181212

DGND

27

27

USB VBUS Resistor divider circuit

Supports 5V-30V VBUS

VBUS_USBC_CONN 28

Note: Recommended VBUS circuit for USB connector.
USBO_VBUS SOC ___ 165K 1% RI70 34K 1% RI71
o
R169 D1
BZXB4CEVBLTIG
10K 1% .
0402
DGND DGND

Note: Recommended VBUS circuit for embedded Hub
USB1_VBUS SOC __ 8.00K 1% R4
R
10K 1%
0402
DGND

K UsB1.VBUS 28
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MCU_RGMII

MCU_RGMII1_TDO
MCU_RGMII1_TD1

MCU_RGMIIT_TD2

MCU_RGMII1_TD3

MCU_RGMII1_TX_CTL

MCU_RGMII1_TXC

MCU_RGMIl1_RDO

MCU_RGMIl1_RD1
MCU_RGMII1_RD2

MCU_RGMII1_RD3

MCU_RGMII1_RX_CTL
MCU_RGMIl1_RXC

MCU_MDIO0_MDG

UsK
B25
MCU_CPSW2G_RGMIT MCU_RGMIIT_TDO [~p56
e S MCU_RGMIN_TD1 [—A5s
e veen MCU_RGMIli_TD2 [~asg

MCU_RGMIi_TD3
veu_Ramin_Tx oL (22
B26

Pin Mux:v0.13.2 Ballout MCU_RGMII1_TXC
NCU_RGMI1_RDO [-aas
MCU_RGMI_RD1 [Dg
MCU_RGMIli_RD2 Asg

MCU_RGMIli_RD3
Neu_RaMIt_RX_cTL (-2
meu_Ramin_Rxc 224
McU_Mpioo_Moc {22
MeU_Mpioo_pio |2

J721E_181212

MCU ADCs

ADCO

PWIGIP:VDDA_A

DRAB29 DM vC

ADC1

PWIGEp:VDDA_2

MCU_ADCO_AINO
MCU_ADCO_AIN1
MCU_ADCO_AIN2
MCU_ADCO_AIN3
MCU_ADCO_AIN4
MCU_ADCO_AINS
MCU_ADCO_AING
MCU_ADCO_AIN7

MCU_ADG1_AINO

MCU_ADC1_AIN7

J721E_181212

MAIN RGMII

usQ

RGMIIS

PurGrp

J721E SR1.0
Pin Mux:v0.13.2 Ballout:v20181212
RA829 DM vC

RGMII6

PurGrp v

RGMIIS
PWrGIp:VDDSHV3

RGMI5_TX_CTL
RGMII5_TXC
RGMI5_TDO
RGMI5_TD1
RGMI5_TD2
RGMI5_TD3

RGMI5_RX_CTL
RGMIS_RXC
RGMI5_RDO
RGMI5_RD1
RGMI5_RD2
RGMI5_RD3

RGMI6_TX_CTL
RGMIl6_TXC
RGMI6_TDO
RGMI_TD1
RGMI6_TD2
RGMIG_TD3

RGMI_RX_CTL
RGMIl6_RXC
RGMI6_RDO
RGMIl6_RD1

RGMII6_RD2
RGMIls_RD3

MDIO0_MDG
MDIO0_MDIO

MCU_ADCO_AINO
MCU_ADCO_AIN1
MCU_ADCO_AIN2
MCU_ADCO_AIN3
MCU_ADCO_AIN4
MCU_ADCO_AINS
MCU_ADCO_AING
MCU_ADCO_AIN7

MCU_ADC1_AINO
MCU_ADC1_AIN1
MCU_ADC1_AIN2
MCU_ADC1_AIN3
MCU_ADC1_AIN4
MCU_ADC1_AINS
MCU_ADC1_AIN6
MCU_ADC1_AIN7

» MCU_MDIO0_MDIO

23 » RGMII5_TX_CTL 31
U29 > RGMIS.TXC 31
555 RGMII5 TDO 31
V29 RGMII5 TD1 81
V28 RGMI5_TD2 31
RGMII5 TD3 31
126 > RGMIIS_RX_CTL 31
L2 »  RGMII5_RXC 31
o RGMII5 RD0 31
Uoa RGMII5 RD1 31
U27 RGMII5_ RD2 31
RGMI5 RD3 31
Yop > C_MCASP10_ACLKR 2
e > G_MCASP10_AXR6 2
o C_MCASP10 AXRS 26
WoE C_MCASP10_AXRa 26
W23 C_UART4_TXD
C_UART4 RXD 26
Va3 > C_MCASP10_AFSR %
L C_AUDIO_EXT_REFCLK2 2
Ve C_MCASP11_AXR7 26
Yo7 C_MCASP11_AXRE 26
Y29 C_MCASP11_AXRS 26
C_MCASP11_AXR4 26
e MDIOO_MDC
> MDIO0_MDIO 31

J721E_181212

2
26
2
2

2
26

2
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Uso

PRGO
PWrGEp:VDDSHVL

PRGO & PRG1

> PRGO_MDIOO_MDC 26

PRGO_MDIOO_MDC

‘> PRGO_MDIOO_MDIO 26

PRGO_MDIO0_MDIO

PRGO_PRUO_GPOO AE3g
PRGO_PRUO_GPO1 aE57
PRGO_PRU0_GPO? ap%6
PRGO_PRU0_GPO3 2528

[[AC29

PRGO_PRUO_GPO4

PRGO_PRUO_GPOS AEse
PRGO_PRU0_GPOS acog
PRGO_PRUO_GPO7 [-aGo7
PRGO_PRUO_GPOS agss
PRGO_PRUO_GPOS zgps
PRGO_PRUO_GPO10 & o5
PRGO_PRU0_GPO11 pir
PRGO_PRU0_GPO12 4ty
PRGO_PRU0_GPO13 FaGsg
PRGO_PRU0_GPO14 aGa7
PRGO_PRU0_GPO15 [atiog
PRGO_PRUO_GPO16 Agsg
PRGO_PRUO_GPO17 [agsg
PRGO_PRUO_GPO18 agsg

PRGO_PRU0_GPO19

A
PRGO_PRU1_GPOO a8

PRGO_PRU1_GPO11 FaFs7
PRGO_PRU1_GPO12 [aF5g
PRGO_PRU1_GPO13 [xEs
PRGO_PRU1_GPO14 [aFs0
PRGO_PRU1_GPO15 a9
PRGO_PRU1_GPO16 |yz5
PRGO_PRU1_GPO17 [aA25
PRGO_PRU1_GPO18 [xazg

PRGO_PRU1_GPO19

J721E_181212

; MCASPO_AXRO/PRGO_RGMII1_RDO

MCASPO_AXR1/PRGO_RGMIIT_RD1
PRGO_RGMII1_RD2 2
PRGO_RGMII1_RD3 26

MCASPO_AXR2/PRGO_RGMII1_RX_CTL
MCASPO_AXR3 26

MCASPO_AXR4/PRGO_RGMIIT_RXC
3

MCASPO_AXRS/MCANS_TX 2
MCASPO_AXR6/MCANS_RX 26
MCASPO_ACLKX/SPI3_CS1 26

MCASPO_AFSX/SPI3_CS2 2
MCASPO_AXR7/PRGO_RGMII1_TDO

MCASPO_AXR8/PRGO_RGMIIT_TD1

MCASPO_AXR9/PRGO_RGMII1_TD2

MCASPO_AXR10/PRGO_RGMIIT_TD3

MCASPO_AXR11/PRGO_RGMIIT_TX_CTI

MCASPO_AXR12/PRGO_RGMIIT_TXC

MCASPO_AXR13/PRGO_PWM0_B2

GPIOO_61 26

PRGO_PWM0_TZ_OUT 2

MCASP1_AXRO/PRGO_RGMII2_RDO

MCASP1_AXR1/PRGO_RGMII2_RD1

PRGO_RGMII2_RD2

PRGO_RGMII2_RD3 26

MCASP1_AXR2/PRGO_RGMII2_RX_CTL

MCASP1_ACLKX

N 26
MCASP1_AXR3/PRGO_RGMII2_RXC
I 26

3
MCASP1_AFSX/MCAN11_RX 2
MCASP1_AXR5/UART8_RXD 26
MCASP1_AXR6/ 26

MCASP1_AXR7/PRGO_RGMII2 TDO

MCASP1_AXR8/PRGO_RGMII2_TD1

PRGO_RGMI[2_TD2

PRGO_RGMII2_TD3

GPIO0_78/PRGO_RGMII2_TX_CTL

GPIO0_79/PRGO_RGMII2_TXC 2
3

MCASP2_AXR3/SPI3_CLK 26
MCASP2_AFSX/SPI3_DO 2
MCASP2_AGLKX/SPI3_D1 2

PRG1_MDIOO_MDC
PRG1_MDIOO MDIO

PRG1_PRUOIGPOO
PRG1_PRUO0_GPO1
PRG1_PRU0_GPO2
PRG1_PRU0_GPO3
PRG1_PRU0_GPO4
PRG1_PRU0_GPOS5
PRG1_PRU0_GPOB
PRG1_PRU0_GPO7
PRG1_PRU0_GPOB
PRG1_PRU0_GPO9
PRG1_PRU0_GPO10
PRG1_PRU0_GPO11
PRG1_PRU0_GPO12
PRG1_PRU0_GPO13
PRG1_PRU0_GPO14
PRG1_PRU0_GPO15
PRG1_PRU0_GPO16
PRG1_PRU0_GPO17
PRG1_PRU0_GPO18
PRG1_PRU0_GPO19

PRG1_PRU1_GPOO
PRG1_PRU1_GPO1
PRG1_PRU1_GPO2
PRG1_PRU1_GPO3
PRG1_PRU1_GPO4
PRG1_PRU1_GPOS5
PRG1_PRU1_GPOB
PRG1_PRU1_GPO7
PRG1_PRU1_GPO8
PRG1_PRU1_GPO9
PRG1_PRU1_GPO10
PRG1_PRU1_GPO11
PRG1_PRU1_GPO12
PRG1_PRU1_GPO13
PRG1_PRU1_GPO14
PRG1_PRU1_GPO15
PRG1_PRU1_GPO16
PRG1_PRU1_GPO17
PRG1_PRU1_GPO18
PRG1_PRU1_GPO19

EXTINTN
NC

> VPFE0_DATA12/PRGI_MDIO0_MDC

> VPFEO_DATA11/PRG1LMDIO0_MBIO

MGASP6gACLKX/PRGI_REMIIT_RDO,

MCASP6_AFSX/PRG1_RGMII1_RD1

MCASPE_AXRO/PRG1_RGMII1_RD2

PRG1_RGMII_RD3 26

GPIO0 6 27
MCASPE_AFSR/PRG1_RGMII1_RXC

AUDIO_EXT_REFCLK1/MCAN4_TX

VOUTO_DATA22/MCAN4_RX 26

VOUTO_DATA23/SPI6_CS1 26
PRG1_UARTO_RTS# 26

VOUTO_DATAT6/PRG1_RGMII1_TDO

VOUTO_DATA17/PRG1_RGMII1_TD1

VOUTO_DATA18/PRGT_RGMII1_TD2

VOUTO_DATA19/PRGT_RGMII1_TD3

VOUTO_DATA21/PRG1_RGMII1

VPFEQ_DATAG/MCANS_TX

VPFEQ_DATA7/MCAN5_RX 26

VOUTO_EXTPCLKIN/MCANG_TX

VOUTO_DATAO/PRG1_RGMII2_RDO

VOUTO_DATA1/PRG1_RGMII2_RD1

VOUTO_DATA2

VOUTO_DATAY/PRGT_RGMIl2_RD3

VOUTO.

DATA4/
VOUTO_DATAS/MCANG_RX

VOUTO_DATAG/PRG1_RGMII2_RXC
Al 2

VOUTO_DATA7/MCAN7_TX
VOUTO_DATAS

X MCAN7_R: 2
VOUTO_DATA9/PRG1_UARTO_RXD

VOUTO_DATA10/PRGT_UARTO_TXD

VOUTO_DATA11/PRG1_RGMII2_TDO

VOUTO_DATA12/PRG1_RGMII2_TD1

VOUTO_DATA13/PRGT_RGMII2_TD2

VOUTO_DATA14/PRG1_RGMII2_TD3

VOUTO_HSYNC/PRG1_RGMII2_TXC

VOUTO_DE/SPI6_CLK 26

VOUTO_VSYNG/SPI6_DO 26

VOUTO_PCLK/SPI6_D1 2

VOUTO_DATA20/PRG1_RGMII1_TX_CTL
MI_TXC

26
26

26

26
26

26

2

2

26
2

MCASP6_ACLKR/PRG1_RGMIIT_RX_CTL

2
2

2
26
2
2

2

RG1_RGMII2_RX_CTL
26

VOUTO_DATA15/PRG1_RGMII2_TX_CTL

VDD 10 3V3

R43
10K 1%
0201

J721E_181212

SOC_EXTINTN 27
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VDA_PLL 1V8

VDA_DLL_0V8 A N A LO G I O W E R 1 Lcm
FL29 120E 1uF C295
1oV 4.7uF
1 2 VDDA _0P8_PLL_MLB 0402 6.3V
0603 VDA_MCU_1V8
cs70 cs71 286
BLMTBKGIZTTHID 4.7uF 1uF 0.1uF
6.3V 10V 6.3V
0603 0402 0201 €370
1uF ca49
10V 4.7uF
FL1S 120E 0402 6.3V
1 2 VDDA _0P8_PLL DDR 0603
201 ca02 cezr 0 ;
BLM18KG121THID -4.7uF 1uF 0.1uf
63V 10V 63V L&‘F‘Z Lf;ﬂi
0603 0402 0201 10v 6.3V
0402 0603
FL6 1208
1 2 VDDA _0P8_DLL_MMCO 7
50 ca9 430
BLMTBKGTZTTHTD 4 7uF uF 0.10F - c239 c238
6.3V 10V 6.3V 1uF -4.7uF
0603 0402 0201 N9 | vooA ops_PLL DDR voos_osc1 |2 e o
VDD_CORE 0V — 1208 Y2 | VDDA 0P8_DLL MMCO VDDA MCU_PLLGRPO 18
VDDA 0P8 SERDES VDDA 0P8 _SERDES VDD_PHYIO_1v
! 2 Y141 VDDA 0P8 SERDESO 1 VDDA_PLLGRPO (122 20 B T
VDDA 0P8 SERDES0_1 VDDA _PLLGRP1
C247 C431 C432 €433 AATS 08 ! - ANALOG . MT7 VDDA _1P8_CSI_RX 2 1
BLMTBKGIZITHID Co46 1uF 1UF 1UF 1UF VDDA_0Pg_SERDESO_1 VDDA PLLGRP2 |75
2uF 10V Yi1 VDDA PLLGRPS |"R75 a3 186
63V 0402 Vi3 | VODA 0P8 SERDES2 3 VDDA _PLLGRP4 ["pg 0.1uF 1uF C185  BLWHBKGIZITHID
FL3 120E 0805 AAT2 | VDDA OPE SERDES2 3 VDDA _PLLGRPS |"y1g 6.3V 10V 4.7uF
VDDA 0P8_SERDES2 3 VDDA _PLLGRP6 [—wg 0301 0402 5oV
1 2 VDDA _OP8_SERDES_C VDDA _0P8_SERDES_C AB14 VDDA _0P8_PLL_MLB 0603 120E FL14
ABTE| VDDA _OP8_SERDES_C0_1 Wis
cas o435 436 VDDA 0P8_SERDES_C0_1 VDDA TEMPO_1 (g T 2 4
BLMTBKGIZTTHID Cda 10F 0.1uF 0.1uF AB13 VDDA TEMP2 3
20F 10V 63V 63V ABT2 | /DDA 0P8 SERDES C2.3 437 c200
6.3V 0402 0201 0201 L OP3_ G2 3 G16 VDDA 1P8 CSI RX 0.1uF 1uF C199  BLMISKGT21THID
0805 VDDA_0P8_DP G12 |\ oo ops o VDDA_1P8_CSIRX 6.3V 10V 470F
1 \_ 0P8 VDDA _1P8_DP
1121 Vooa ope_oP VDDA 1Pg_DP [ o201 o402 oo 120E s
FL26 120E VDDA 0P8 DP_C G14
T Hi3 | VDDA 0P8 DP_C J14 VDDA _1P8_DSITX 2 1
1 2 VDDA 0P8 DP VDDA 0P8 DP_C VDDA_1P8_DSITX
VDDA 0P8 DSITX H15 wrz c410 catt
ca02 o138 o139 VDDA_0P8_DSITX VDDA_1Pg_ MLB oon 178 UrS TuF 4.7F  BLNBKGTZITHID
BLMIBKGI2TTHTD Sa%e 1uF ooy ooy 216 | yopa ops_DSITX C VDA 1Pg_UFs [-A%8 — o o
1ov 2 2 VDDA 0P8 CSIRX VDDA 1P8_USB
e 0402 g0t 0201 H17 1 yboa_ops_csiRx VDDA 1Pg_usB [AC2
VDDA_0P8_UFS ABY AC14 VDDA_1P8_SERDES
VDDA 0P8_UFS VDDA 1P8_SERDESO0_1 [AGT5
s 1208 VDDA _0P8_USB AATO VDDA 1P8_SERDES0_1
VDDA_0Pg_USB AC11 6.3V 1208 FL19
1 2 VDDA 0P8 DP_GC VDDA _1P8 SERDES2 3 ["AGT2 201
AB10 VDDA _1P8_SERDES2 3 2 3
190 Cad0 Caat VDDA_3P3_USB P21 VDDA_MCU_TEMP
BLMTBKGIZITHID 189 1uF 0.1uF 0.1uF N2 | oo aoe VDDA_MCU_TEMP cod5 casa
2uF 10V 6.3V 6.3V T ™23 L ADCO Li4 VDD _CORE_RAM _0V85 1uF 47uF  BLMTBKGI21THID
VDDA ADC1 VDDAR_CORE
63V 0402 0201 0201 Vi3 10V 63V
0805 H22 VDDAR_CORE g 0402 0603
VDDA WKUP VDDAR CORE [rig
o2 VDDAR_CORE 1208 Fl4
FL12 1208 VDDA_POR_WKUP K19 VDD_MCU_RAM_0V85
VMON VSYS M26 VDDAR MCU |7T1g T 2 1
3 2 VMON_ER_VSYS VDDAR_MCU [
c132 L11 VDD_CPU_RAM_0V85 C45 C46
cas2 1UF gggﬁgfggﬂ Wiz T 1uF 470F  BLMIBKGI21THID
BLMTBKGTZTTHTD c187 1uF 1uF 6.3V X 10V 63V
-4.7uF 10V 6.3V 0201 0402 0603
63V 0402 0201 JT21E 181212
0603 DGND 120E FL1
FL27 120E
2 1
1 2 VDDA 0P8 CSIRX VSYS_3v3 E
; Cads . BLVTBKGTZ1THID
BLMIBKG121THID C405 _L‘C:g“ 1UF th(min) = ).45V 6.3V 6.3V 10V 63
4.7uF o 6.3V s 0201 0201 0402 0805
6.3V 0201
0402 o,
i"m K VDA_MCU_1V:
FL18 120E < _MCU_1V8
1 2 - VDDA 0P8 UFS VMON VSl T
C243 Rs7 C369 C348
BLMTBKGTZTTHTD caa2 1uF i
4.7uF 10V iy 10V 63V
63V 0402 0402 0603
0603 ;;
FLS 120E
OOA 0P8 USB 120E FL21  VDD_RAM 0V85
! 2_, — DGND A f
; C47 ’
BLM18KG121THID C48 1uF C449 C450 €297 C299 C284 C:
4.7uF 10V =0 1uF==0.1uF TUF UF BLMTBKGIZITHID
63V 0402 63v | 63v 10V 6.3
0603 0201 | 0201 0402 0805
VDA_USB_3V3
120E FL9 VDD_MCU_0v8s
cas L. . 2 1
casF '“5 A few Dcaps shown here have been provisioned on PCB layout underneath SoC at B
e o2 individualpower ball vias & around perimeter in case additional high-freq decoupling o G121 BLMTBKGIZTTHTD
0603 might be needed. 10V 2uF
0402 63V
VDA_MCU_1V8 0805
Some Dcaps may be shown as "Do Not Install" (DNI) components if Power Integrity (PI)
simulation results for a particular power rail on this EVM PCB design combined with 120E FL16
206 cata lg‘:ﬁé Dcap scheme (value, pkg type, ESL, Loop-Inductance, etc.) results in an impedance A |
4.7uF 1uF 63V response below or equal to the desired target impedance (Zt).
63V 10V 0201 453 c237
0603 0402 Aur 0.1uF 1uF 236 BLMTBKGIZTTATD
63V 63V 10V 2uF
0201 0201 0402 6.3V
0805
ci22 131
4.7uF 1uF
6.3V 1oV
0603 0402
Title
ci11 Project : SOC POWER 1
104 1uF
4.7uF 10V
63V 0402 JTEWM TIDEP-01020 Pey
0603 ES
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DIGITAL POWER 2

TP127
vau VDD_I0_3V3
VMON_VEXT
Vo lo_1ve V19 T \MON_IR_VEXT VDDSHVO [
VDDSHVO
VPP_EFUSE_1V8 2| vops o o
ﬁ VDDS_MMCO DIGITAL VDDSHV1 {-aazg—1
VDDS_MMCO VDDSHV1 [~agTo—1
VDDSHV1 [-adz0—1
VDD_MCUIO_3V3 FI7 | ep oy VoDenvi [Acz0
AB11 AA1T
VDD_MCUIO_1v8 VPP_CORE 1721E SR1.0 zggg:xg AB16.
\Mgg VDDSHVO_MCU Pin lrluxb:‘ﬂ ]( 2 Ballout:v20181212 VDDSHV2 :(B:\‘g
VDO_MCUIO_3V3 L2 ] {opivo Moy VDDSHV2
D MCUIO_ H19 v2i
1| VDDSHV1_MCU VDDSHV3 {25—4
@ VDDSHV1_MCU VDDSHV3 [~
VDDSHV1_MCU An21
VDDSHV4 {—yz5—1
%22 | VDDSHV2 MCU sy Me— VDD_SD. bV
VDDSHV2_MCU To0
VCAP_MCU_VDDSO VDDSHVS
CAPMCU-VDDST K23 | cap_vopso_mcu vosHvs 12—
CAPTCU VDD g CAP_VDDS1_MCU u20
CAP_VDDS2_MCU VDDSHV6 (7551
car2 carr carg VCAP_VDDSO U7 VDDSHVE
TuF TuF TuF AP_VDDST AB21| CAP_VDDSO
10V 10V 10V P_VDD: vig_| CAP_VDDS1
0402 0402 0402 AP-VDUST Wai | CAP_VDDS2
PVDDST A2z | CAP_VDDS3
APVOD Roo| CAP_VDDS4
AP VDDS6 V23 | CAP_VDDSS
N CAP_VDDS6
c307_| cors Cog1_| G293 | Cost | C3zs_| C306
TuF TuF TuF 1uF 1uF TuF J721E_181212
10v [ 1ov 1ov [ 1ov [ ov v | ov
0402 0402 0402 0402 0402 0402 0402
DGND
VDD_I0_3V3
1uF 1uF 1uF 1uF
C38 C32 Cé4 C37
C33 10UF| C265 C254 C255 C266 C267 C263 C262 €253 €258 C252 C268 C256 C264 C269 €257 C274 C259 C270 C280 C277. C275 €283 C285
1 3 1 o 3 1 o 3 1 o 3 1 o 3 ATuF ATuF ATuF ATuF ATuF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF
10V 10V 10V 10V 10V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
o o o 0402 0402 0402 0402 0402 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201
0603 0402 0402 0402 0402
DGND VDD_MCUIO_3V3 VDD 10_1V8
VDD SD_DV
c315 uF 1P 1uF
0.1uF c119 car2 C260
0402 €359 C362 C382
16V 1 3 1uF 1 3 J1, v 3
6.3V 6.3V 6.3V 6.3V 6.3V
0201 0201 0201 0201 0201
of o of
DGND 0402 0402 0402
DGND
VDD_MCUIO_1V8 VPP_EFUSE_1V8
1uF 1uF 1uF
161 380 ca7y 396 cs7 c58
0.1uF 0.1uF
1 1 3 v .3 ca79 385
0.1uF 0.1uF
o o o 6.3V 6.3V
0402 0402] 0402 0201 0201
Note: N N4
,,,,,,,,,,,,,,,,,, DGND
A few Dcaps shown here have been provisioned on PCB layout underneath SoC at
individualpower ball vias & around perimeter in case additional high-freq decoupling
might be needed.
Title
Some Dcaps may be shown as "Do Not Install" (DNI) components if Power Integrity (PI) Project : SOC POWER 2
simulation results for a particular power rail on this EVM PCB design combined with
Dcap scheme (value, pkg type, ESL, Loop-Inductance, etc.) results in an impedance J7 EVM 13 TeExas Sze | o oepotoz Rev
response below or equal to the desired target impedance (Zt). INSTRUMENTS c E5
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DIGITAL POWER 3

VDD_CORE_0V8 VDD_CPU_AVS
usv
243 voo_core vop_cpu BT
+—xi7] VDD_CORE VDD _CPU {7
5| VDD_CORE VDD _CPU {7
5 VDD_CORE DIGITAL VDD CPU {5
> VDD_CORE VDD_CPU [~yg
6| VDD_CORE VDD_CPU {77
5| VDD_CORE VDD _CPU [-wig
VDD_CORE VDD_CPU VDD_MCU_oves
—ii5 | VDD_CORE E SRL.O b i
—Ni4| VDD_CORE ) Balloutsv20181212
N14 ) Pin Mux:v0.13.2 Ballout:v20181212 L20 VDD_MCU_0V8s
Nf6 | VDD CORE A c VDD MCU g VDD_DDR_1V1 T
+—Nig| VDD_CORE VDD _MCU a7 o
+—pi5| VDD_CORE VDD_MCU (Nzg
VDD_CORE VDD_MCU H
p§ VDD _CORE VDD MU [P 10uF 1uF 1uF 1uF
VDD_CORE cis4 cie7 ci98 160
I3 X At c158 c157 c159 337 355 358 Cc344 354
Ri6 | VDD_CORE VDS _DDR ["Gg 1 3 [INERVI- T IR INERCIE- ¥ (5 IR VR 0.47UF ——0.470F =—0.47uF =—0.1uF 0.1uF 0.1uF 0.10F 0.10F
8 xgg%g:é 338?832 Jg 10V 10V 10V 6.3V 6.3V 6.3V 6.3V 6.3V
:l_%g \/DD:CORE VDDS:DDR fg o o o o 0402 0402 0402 0201 0201 0201 0201 0201
75| VDD_CORE VDDS_DDR |7 0603 0402 0402 0402)
77| VDD_CORE VDDS_DDR [-Rg
U4 VDD_CORE VDDS_DDR |57
{5 | VDD_CORE VDDS_DDR |Rg <
Ui | VOD_CORE VDDS_DDR 7 DD
V75| VDD_CORE VDDS_DDR
VDD_CORE
+—Vag VDD CORE VDDS DR BIAS [ VDD DDR _1V1 VDD_DDR_1V1
——Wia| VDD_CORE VDDS_DDR BIAS [R5
VDD_CORE VDDS_DDR BIAS [
VDDS_DDR_BIAS 10uF uF 1uF 1uF uF
Mo c192 18t ci68 180 c179
VDDS_DDR_C c163 cie4 ci7s ci62 ci77 375 381 c316 326 o
1 3l 1o 8 1o 3l o 3l o 3 0.47uF =—0.47uF —0.47uF ——047uF —0.47uF =—0.1uF 0.1uF 0.1uF 0.1uF
J21E 181212 10V 10V 10V 10V 10V 6.3V 6.3V 6.3V 6.3V
o o o o o 0402 0402 0402 0402 0402 0201 0201 0201 0201
0603 0402 0402 0402 0402
DGND
VDD_DDR_1V1
1uF 1uF 1uF 1uF
C167 C166 C149 C193
C182 10uF C165 C120 c128 C141 C169 C346 C350 C356 C363 C378 C383 C332 C339 C317 C390
3l 100 8 1o 3l o 3l o 3 0.47uF =—0.47uF —0.47uF ——047uF —0.47uF =—0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF led
10V 10V 10V 10V 10V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
o o = r | 0402 0402 0402 0402 0402 0201 0201 0204 0201 0201 0201 0201 0201 0201 0201
0603| 0402] 0402 0402 0402
DGND
VDD_CPU_AVS
10uF 10uF 10uF 10uF 1uF 1uF 10F 1uF uF
c78 c84 cot c95 co3 G100 69 c70 ces
55 c92 C56 c82 c79 ce7 c73 c72 308 Cc294 351 ca27 c324 c334 304 c298 c319
47uF 47uF 47uF [INERVRE- N & INERCI- J (IR VI § S IR VR [INERVRE- N & INERCI- ) 5 TN IRV N B NSV 0.470F =—0.47uF 0.47uF ——047uF —0.47uF —0.47uF =—01uF 01uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 01uF 0.1uF
4av 4av 4av 1oV 1oV 0oV 0oV 0oV 1oV 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V B
1206 1206 1206 o o o o o o o o o 0402 0402 0402 0402 0402 0402 0201 0201 0201 0201 0201 0201 0201 0201 0201
0603 0603 0603 0603 0402) 0402 0402 0402) 0402 ol ol ol ol ol ol
DGND
VDD_CORE 0V8
10uF 10uF 10uF 10uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF
c28 C26 C29 ca7 C59 c42 Cat c80 c67 Cs4 €65 C66 C106 C53 c107 ct18, () C99
47F 47uF 47F 47uF C60 ces c90 co4 cet c63 c62 cé1
—=1206 1206 1206 1206 1 . 3 1 o2 3 1 . 3 1 . 3 1 o2 3 1 o2 3 1 . 3 1 193 3 1 193 3 1 (v 3 1 (v 3 1 193 3 1 o 3 1 o 3 0.47uF 0.47uF 0.47uF 0.47uF 0.47uF 0.47uF 0.47uF 0.47uF
4av 4av 4v 4v 10V 10V 10V 10V 10V 10V 10V 10V I
o o o o o o o of of o o of of o 0402 0402 0402 0402 0402 0402 0402 0402
0603 0603 0603 0603 0402 0402 0402 0402 0402 0402 0402 0402 0402 0402
DGND
VDD_CORE_0V8
C330 C329 C321 C310 G271 C309 C336 C335 C342 C343 C311 C367 C366 C318 C365 C353 C361 C368 C360 C376 C331 C357 C364 C333 C352 C340 C292 C305 C320 C328
0.1uF 0.1uF 0.1uF 0.1uF 0 1uF 0.1uF 0.1uF 0.1uF 01uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 01uF 0.1uF 0.1uF 0.1uF 01uF 01uF 0.1uF 0 1uF 0.1uF 0.1uF 0.1uF
6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201 0201
A
X/ Note:
OGND
A few Dcaps shown here have been provisioned on PCB layout underneath SoC at
individualpower ball vias & around perimeter in case additional high-freq decoupling
might be needed. Tt
Project : SOC POWER 3
Some Dcaps may be shown as "Do Not Install" (DNI) components if Power Integrity (PI)
simulation results for a particular power rail on this EVM PCB design combined with J7 EVM i Frov
Dcap scheme (value, pkg type, ESL, Loop-Inductance, etc.) results in an impedance TIDEP-01020 5
response below or equal to the desired target impedance (Zt). Sheet
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"PCB Notes:
For multi-phase Buck converter configs, route
remote sense feedback as follows:

1. Pseudo differential pair traces on same layer
& next to primarily power plane segment. Avoid
routing near to any noisy/switching signals.

Connect each trace, as close as possible, to
power & Gnd vias or across Dcap in middle of SOC
- power ball group.

. Trace widths = 4-8mil & separation distance =
8-50mil, try to keep traces near each other as best
as possible while

For single-phase Buck converters, route remote °
VSYS 3va sense feedback as follows:
T 1. Single-ended traces on same layer & next to
ﬁ\‘/:/!ars oNTIG primarily power plane segment as best as possible.
ACOSNTI Avoid routing near to any noisy/switching signals.
2. Connect each trace, as close as possible, to
a power via near in middle of SOC power ball group.
3. Trace widths = 4-8mil"
Ra72 N
240E / / VDD_CPU_AVS
1724 ‘ K] 0.470H
27 VDD_CRU_AVS REG_Sw1 ;
VCCA SW_B1A 58 T 7 TFMZ52012ALMARGTMTAA
VCGA 3V3 48 SW_B1B i C499 €500 H
_’, VIO_IN 2 VDD_CPU_AVS { 470F 47uF
26 FB_B1 H 1210 1210
PVIN_B1 >DGND 6.3V 6.3V
R473 C4s4 | C4s5 | Case | C487 | C488_| C489 | C490 | C491 | Ca92 | C493 17 g
240E 10uF ——10uF ——10uF ——10uF ——10uF ——10uF ——10uF ——10uF ——10uF ——10uF PVIN_B2 DGND DGND
sov [ rov [rov [ aov [aov [ aov [ tov [ tov [ iov | odov L L 0.47uH
0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 B3 Sw B2a 13 VDD_CPU_AVS_REG_SW2
1 pyin B4 SwWB28 [1© T TFM252012ALMARGTMTAA
Lf BB C504 cs02
DGND DGND DGND DGND DGND DGND DGND DGND DGND  DGND 35 | by g oy i 41E 41uF
VCGA 3V3 6.3V 63V
T PVIN_LDO4 u ” DGND DEND VDD_MCU_0V85
c497 Cag8 501 C3148 10 43 VDD_MCU_0V85 REG SW.
2.20F 2.20F 220F 220F PVIN_LDO3 SW_B3A 74 7 RS20\ 2ANATROVITAR
0603 0603 0603 0603 12 | LU oo SW_B3B Cag2 83
63V v 6.3V 63V | LDO12 a9 VDD_MCU_0v85 JT0F AT0F o
FB.B3 1210 1210
DGND DGND DGND DGND 6.3V 63V
R471 0E 52
OVPGDRV DGND DGND VDD_DDR_1V1
VSYS SENSE 51 TuH
VSYS_SENSE sw e |55 VDD DDR_1V1_REG_SW
. 36 ! 56 T TFM252012ALMATROMTAA
02 VBACKUP SW_B4B Case Cass
& szawmaziovsTic B B4 p30_ VODDOR VI 47uF 470F
LEOA 0SC3ZKOAP” 40 B G P
6.3 6.3
2 C503] [SpF TEOA_OSC2KIN OSC32KCAP
v 04021 [50V 38 DGND DGND VDD_PHYIO_1v8
DGND o505 | ECS-327-934QCS- TR OSC32KIN L5 1uH
. Y6 39 34 VDD_PHYIO_1V8 REG SW
e 30.768KHz OscazKouT SW_B5A TEM25201 2ALMATROMTAA
37 VDD_PHYIO_1V8 C507 508
1oV c506] |9 LEOA 0SC32KOUT FB BS 470F 47uF led
04021 [0V’ 1210 1210
.3V 63V
DGND VDA MCU_1V8 VDD_MCUIO_3V3
DGND DGND
' R272 R273 1
1lst Stage Cnvtr's VSYS_3V3 Power Good &/or 10K 1% 10K 1% %~ AMUXOUT
. 0402 0402 30
from a uController SoC power enable GPIO Tp12s SDA_12G1/SDI_SPI VINT LEOA 1v8
R3147 14,23,32 SOC_WKUP_I2C0_SDA & 31 SCL_12C1/SCK_SPI B T
142332 SOC_WKUP_I2C0_SCL SOC_PWR_EN 20 VOUT_LDOVINT
PG_LMS5141 > nPWRON/ENABLE VRTC_LEOA 1V8
10K 1% 1423 H_MCU_INT# 141 ot 3 T e
0402 H_MCU_PORz 2 VOUT_LDOVRTC 0600
TP105 27 H.MCU_PORz nRSTOUT VDD1_LPDDR4_1V8. 6.3V
EN_DRV_OUT 29
27 EN_DRV_OUT EN_DRV 13 510
| VOUT_LDO1 220F  DEND °
3 VDD_MCUIO_1V8 0603
" 14 MCU_I2C0_SCL GPIO1
VDD_MCUIO_3V3 10 " Mol peerema & 331 &P0, " ‘!’ go1a 63V
SOC_SAFETY_ERRZ R276,, DIN10402 VOUT_LDO2 0603
17 :ﬁ% 0402_] LEOA GPIO3 VDA DLL 0V8
o 24 EN_MCU3V3 LDSW HerT 0402 = % apios T o513 63V DGND
0402 e L 5| GPIO4 9 220F
23 LEOA SCLK 4| GPIOS VOUT_LDO3 0603 DEND
23 LEOA SDATA < TEOR TGP0, GPIOB VDA_MCU_1V8 63V
14 MCU_SAFETY_ERRZ ‘ TEOA_GPIOB GPIO7 Cs12
R522 0402 TEOUR GPTOY GPIO8 —a 7 2.20F
N TEOR-GPIOTO GPIO9 Y=} VOUT_LDO4
14 H_WKUP_LFOSCO_XI b RS04 SR 0802 ?& GPIO10 . B3 203 beNp
TP3019 DGND VDA MCU_1v8 GPIO11 o I -
6 o 2.20F
0603 DGND
o Rs02 TPsesea1a B 9 6.3V
PMIC_PWR_EN1 505 H
R3146 DGND
DNI DEND
o402 27 H.SOC_PORz
DGND
DEND Connect GPIOY9 to Gnd per PMIC ES1
"nSLEEP Deglitcher" errata work-around PMIC-A uses default 12C ADDR:
0x48, 0x49, 0x4A & 0x4B
PMIC-A, GPIO8 can be used either for "Watch Dog Disable" (high) or
Low Freqg (32kHz) PMIC generated clk for SoC instead of local 32kHz crystal osc. A
If using same PMIC-A NVM as J7ES EVM, then GPIO8's default functiion is Watch Dog Disable.
For system supporting Functional Safety, normal operation would install a pull-down resistor
to keep PMIC Watch Dog Timer functionality enabled.
Alternatively, a pull-up resistor could be installed if product is in development
&/or debug and Functional Safety features are not needed.
. . Title
PMIC-A, GPIO10 has net PMIC_PWR_EN1 connecting to SoC MCU through series R to allow Project : POWER SUPPLY 1
PMIC power resource control during debug if needed via emualtor.
JTEVM 13 TEXAS TIDEP-01020 Pey
INSTRUMENTS £
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VCCA _3V3

VDD_MCUIO_3V3

C536

PMIC-B

PCB Note:
For multi-phase Buck converter configs,

route remote

220F u29 oD COR ‘F;EG sw [ 0.47uH 2. Connect each trace, as close as possible, to
0603 VCCA Sw_B1A 25 VDD_CORE. 0V j(erszmzALMARuMTAA power & Gnd vias or across Dcap in middle of SOC
SW_B1B R ower ball group.
VCGA 3v3 810w & c517 C518 P © . : .
T DGND - e B k2 1 VDD_CORE_0v8 47uF 47uF 3. Trace widths = 4-8mil & separation distance =
- Py - ‘2‘\? ‘2‘\‘/’ 8-50mil, try to keep traces near each other as best
i ——=— oero 53 53 as possible while
o519 | Cs20 | Cs21 | Csa2 | Cses | Csa4_ | Cses | Csa6 | Cs27 | Cses PVIN_B2 DGND DGND
10uF = —=10uF = —=10uF ——10uF ——10uF —=—10uF —=—=10uF = —=10uF ——10uF ——10uF 45 7 0.47uH
1ov [ tov [ rov [ rov [ ov [ rov [ rov [ rov [ tov [ vov PVIN_B3 Sw mon |12 VDD_CORE 0V8 REG SW2 SCH Note:
0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 54 | 16 TFM252012ALMARATMTAA : ;
PVIN_B4 SW_B2B 1 C529 ©530. 1. For 3 & 4 phase Buck converter configs, the
35 | bui Bs B B2 2 47uF —=4TUF unused feedback sense inputs on Buck 3 & 4 can
DGND  DGND vc?:(;Ng/ﬁ DGND DGND DGND DGND DGND  DGND - - ézﬁ‘\? éze‘\? be optionally re-assigned to provide additional "external
T voltage monitoring" for functional safety coverage, see
8 | puIN_LDO4 . - DEND _.~"DGND PMIC data sheet for details.
1 VDD_CORE 0V8 REG_SW3.." -
531 533 voe-2%e 0| PVIN_LDOS sw_BaA |43 T E— 3\ MARATNITAA
2.20F 220F 120 o oot Sw_g3B DNI - C534 C535 PCB Note:
0603 0603 - B B3 47uF 4TUF For single-phase Buck converters, route remote
63V 63V 0552 Qatae - " 1210 1210 sense feedback as follows:
22u 2.2u 3 °
DD DEND 0603 0603 52 GND o3V o3V, 1. Single-ended traces on same layer & next to
%—%4 OVPGDRV i i i
6.3V 6.3V DGND DeND primarily power plane segment as best as possible.
51 L9 0.47uH . i i i i i i
o o 5y ysys sENsE 55 VDD_CORE. 0V8_REG, SWA ul - Avoid routing near to any noisy/switching ?19“8184
36 SW_B4A [5¢ T — MARGTVITAR = 2. Connect each trace, as close as possible, to a
VBACKUP Sw_B4B | csa7 538 power via near in middle of SOC power ball group.
FB B4 -47uF 47uF 3. Trace widths = 4-8mil"
VRTC_LEOB_1V8 on & - 1210 1210
_LEOB_ R34\ 0402 0 | Oscankonp GRD 63V 6.3V
- VDD_RAM_0V85
38, (scazki i DGND DEND _RAM_
39 34 VDD_RAM_0V85 REG-SW _ ~~~~
%—=- 0SC32KOUT SW_B5A : NATROVTAR
37 VDD_RAM_0V85 539 C540
v e 47uF 470F
DGND 1210 1210
63V 6.3V
DGND DGND
»—1 amuxout
14,2232 SOC_WKUP_I2C0_SDA <<>>—3° SDA_[2C1/SDI_SPI
VINT_LEOA 1V8 31
142232 SOC_WKUP 1260 SCL )} SCL_I2C1/SCK_SPI Vout Loount |2 VINT LEOB 1V8
R280 10K 1% PMICB_EN 20 -
0407 nPWRON/ENABLE o
14 22
1422 HMCUINT# <K& nINT vour Loovare |3 VRTG_LEOB 1V8 0603
25 - 6.3V
VDD_DDR_1V1 %—=+ nRSTOUT VDD_SD_DV Ch42
29 2.20F
%—= EN DRV T
vour oot 2 s peno
RS pios LEOB GPIO1_RES ragy ouoz LEOB GPIO! 2 | ooy VDA_USB 3v3 o
0462 TPmS?% LEOE_GPIOZ_FES :tgg//: GPIO2 11 T 220F  DGND
VOUT LDO2 0603
VDD_IO_1v8
EN_DDROV6 BUCK & 1 Gpios T Cs45 o3V
11 H_DDR_RET_1V1 < GPIO4 9 2.20F
22 LEOASCLK 8 GPIOS VOUT LDO3 0603 DEND
22 LEOA SDATA < TEOBGPIO GPIOB VDA_PLL 1V8 6.3V
TEOB_GPIO8 GPI07 Cs44
TEOB_GPIOY GPIo8 - 7 22uF
TEOB_GPIOTO oo 22 VOUT Lbo4 0603 DGND
g 6.3V
2427 EN3WOLDSW <K GPIO11 S 5y 543
5 o 220F
0803 DGND
TPseseatt B O 6.3V
DEND
DGND
DGND
PMIC-B uses NVM to set 12C ADDR:
0x4C, 0x4D, Ox4E & Ox4F
Title
Project : POWER SUPPLY 2
J7 EVM R
1) TEXAS SN [ o
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VDD_CORE_0V8

sense feedback as follows:

1. Pseudo differential pair traces on same layer
& next to primarily power plane segment. Avoid
routing near to any noisy/switching signals.




LOAD SWITCHES

VCCA 3V3
& VSYs_ava
c210 VDD_MCUIO_3v3 o8
2R = gee VDD_I0_3v3
10V uz2 10v e
e vt vour 5 1206 vt vours | T
DGND 23 vin2 vourz — DGND 2§ vin2 vourz [— o7 o6
Ls3 cT = Lsz cT
22 EN_MCUV3 LDSW ) 34 on or 2 ot *Eﬁi 2327 EN 3V3I0_LDSW 34 on cr 2 fﬁf m’F
R515 VBIAS 10V 16V VBIAS 1206 0402
a 1206 | 0402 a
c203 2 a Ras ce6 2 o
10K_1% 0.1uF C uw C204 10K 1% 0.1uF G w )
16V o oP NDSGR 2200F <~ 0402 16V TPS22085NDSGR o o 2200F DGND
0402 0V DEND 0402 0V
DGND DGND 0402 0402
DEND
DEND DEND DGND DEND

DGND

Title
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SOM to COMM PROC SERDES CONNECTORS

PCle2_RX0_P éé 1_gpxass

1 gPX4ss

PCle2 RX0_N

1_Ipxads
9 PCle2 TX0 P &
9 PCla THONSS 1 pxad7

1 X448
g POELROR :@E
9 PCIEIRXON éé T_gpxads
9 PCIE1_RX1_N 1_TPX450
9 PCIE1T_RX1_P 1 X451

1_EPX440
9 SGMII2_TX0_P &
A — 2

1 X442
9 SGMII2_RX0_P
9 SGMI2 RXON éé 1_Zpxas3
9 SOC_SERDES1_REFCLK P 1_gpxaz2
9 SOC_SERDES1_REFCLK N ég T_gpx423

9 SOC_SERDES2_REFCLK_P :‘é?«%
9 SOC_SERDES2_REFCLK N 1 gpxazr
1_ZPXaz8

1 gpX429

9 CLKGEN_USB_REFCLK P
9 CLKGEN_USB_REFCLK N

TPX378_1

PCle2_TX1_P 9
o m— 43l
TPX372 1

PCle2 RX1_P 9
. o — A

xig%}: SOC_SERDES4_REFCLK N 9
TPX374_1 PGIE TX1_P SOC SERDES4 REFCLK P 9
PX3
T PCIE TX1_N
TPX375_1

PCIEI TXON 9
TPX37§:§§PC\EUM} 9
TPX378_1

PCIe0 RX0 P 9
G o — i R
T roror ¢

PCIe0 TXON 9

UFSOTXI P 10
UFSO_TXI_N 10

TPX352 1
X T
TPX3E4 1

UFS0_TX0_P 10
TPX3%:§ UFSOTXON 10
TPX3gg 1 UFS0_RX0 N 10
TPX3g4 1 gg UFS0_RX0_P 10
TPX388_1 UFSORXIN 10
TPx3gg 1 g; UFS0_RX1_P 10
TPX398_1

UFS0_REF_CLK 10
% o e— R S
T"”gg}: SOC_SERDESO_REFCLK_N 9
TPX SOC_SERDESO_REFCLK_P 9

Title
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TPX1 1 &>

TPX2 o 1
TPXﬁg 1 Eg;

TPXd ¢ 1 >

VPFEQ_DATA11/PRG1_MDIOO_MDIO

VOUTO_HSYNC/PRG1_RGMII2_TXC
VOUTO_DATA14/PRGT_RGMII2_TD3

MCASPO_AXR1

17
17

PRGO_RGMII_TXC 17

T8 o MCASPD AXR1IPRGO_RGHI1_FO1 17
PRGO_RGMIIT_RD3

TPXT ol & PRGO_RGMIl2_TD3 17

TPX10p 1 &> MCASP1_AXRE/UARTS_TXD 17

Toxtiod > CMCASPI0 AFSR 16
20—(() C_MCASP11_AXR4 16

TPXi4 1 NS MCU_ADC_EXT_TRIGGERD 14

TPX188_yMcU_RGMIlT_TX_CTL 16

TPX61o_Mcu_RGMIIT_RX_CTL 16
TPXe4o L5 McU_RGMIlI_RXC 16

1{5;1 ]  MCU_MCAN1_TX 14
<> CSI2_EXP_A_GPIO4 10
P >, GPIO_MCU_RGMIl1 RSTH 14
>> WKUP_GPIO0_6
PMIC_I2C0_SDA
TPXelo L <3 Mou_ospin D2 12
MCU_RGMIT_TXC 16
MCU_RGMIIT_TDO 16
MCU_RGMII1_TD1 16
MCU_RGMII1_TD2 16
MCU_RGMII1_TD3 16
MCU_RGMII1_RDO 1
MCU_RGMII1_RD1 16
MCU_RGMII1_RD2 16
MCU_RGMII1_RD3 16
MCU_MDIO0_MDC 16
MCU_MDIO0_MDIO 16

VPFEO_DATAB/MCANS5_TX

TPXO7, 1
TPX958:§8 MOASFG, AFSXIPRGS FOMII_RD] 17
T VPFEQ_DATA7MCANS_RX
MCASP0_AXR8/PRG0O_RGMII1 TD1 17
lﬁi} VOUTO_DATA4/PRG1_RGMII2_RX_CTL
VOUTO_DATA18/PRG1_RGMII1_TD2 7
g;: PRGO_RGMII2_RD2
MCASP1_AXR2/PRGO_F RGM||2 RX_CTL

x;h 1 > C_MCASP11_AXR7
<> MCASPO_AXR13/PRGO_F PWMD B2 17
TPXIG 1 (O>wmmci paT2 10

TPXI
123 SCL
TPX”gzéé» GPIO1_24/ uARTg ™ 10

TPX"%:
MCU_ADCO_AIN3 16
TPXI ; MCU_ADCO_AIN6 16
Peto g M40y Mou_1aco soreuuEN 14
>> MCU_ADC1_AIN7

X8 L %% MCU_ADC_EXT TRIGGERI 14

TPXIy 1 (&> MCUOSPID 12

17

17

SOM to COMM PROC

;Eig VOUTO0_DATA13/PRG1_RGMII2_TD2 17
VOUTO_DATA11/PRG1_RGMII2_TDO 17

Toxelo—1————<C) VOUT0_DATAISPRG1 RGMII2 TX CTL
‘$> MCASPO_AXR7/PRGO_RGMIIT_TDO 17

;’;ié : > MCASPO_AXR4/PRGO | RGM\H _RXC 17
> PRGO_RGMIl1_RD2

Tosiot  PRGO_RGMII2_ TD2
O GPIO0_78/PRG0_RGMII2_T TX (CTL 17

TPX 1 spacso 17
PG

C MCASPI0 AXR4 16
Tm?@:@ C_MCASP11_AXRE 16

TP”%: MCU_ADC1_AIN2 16
TPX3: ;; MCU_ADC1_AIN3 16

TPX4lo 1 % G UART4 RXD 16
TPXe2 1

O MCUADCO AING 16
TPX%7§ MCU_ADCO_AINO 16

X4 S5 MCU_MCANI_RX 14

TPXdg, 1 HKUP_GPI00.55 s oy maMINT INTH .

T AUDIO_EXT_ REFCLKINCANATX 17
VOUTO_VSYNC/SPI6_DO

T MCASP6_AFSR/PRG1_RGMII1_RXC 17
VOUTO_DATAS/PRG1 UARTO_RXD 17
T VOUTO_DATA1/PRG1_RGMIl2_RD1 17
VOUTO_DATAI/PRGI_RGMIlz_RD3 17

;Ei:%:g}) VOUTO_DATA20/PRG1_RGMII1_TX_CTL 17
® 17

MCASP1_AXRO/PRGO_RGMII2_RDO

TPXI8 1 > MCASPO_AFSX/SPI3 CS2 17
TPXIB 1 (0> MCASPO AXREIMCANS RX 17

adt-s > PRGO_MDIOO_MDIO 17
MCASP2_AXR3/SPI3 CLK 17
TPXI
C_MCASP11_AXRS 16
- e G
TPKIB L <> osi2 BXP A GPIO2 10

ﬁ’;i:b MCU_ADC1 AIN4 16
>> MCU_ADCO_AIN7 16

PRIMARY CONN #1

plicct VPFEQ_DATAIZPRG1_IDI0O DG
VOUTO_DATA7/MCAN7_TX

g; MCASPO_AXR10/PRGO_RGMII1_TD3
MCASPO_AXRO/PRGO_RGMII1_RDO

TPXSt

TPX 8

MCASPO_AXR2/PRGO_RGMII1_RX CTL
GPIO0_79/PRGO_RGMII2_TXC

TPXS8 1 (> VOUTO_DATA10/PRGI_UARTO_TXD
e —— S
> C_MCASP10. A><R5 16

TPXe%o-1 < MMG1_CLK

> vouTo DE SPI6_CLK 17
X 1 % MCU_ADGI_AING 16
TPX86 1 %) MCU_ADGT_AINO 16
ﬁxg@b—« MCU_OSPI1_CLK 12

X6 > MCU_ADC1 AINT 16

TPXT0o 1 Mcu_iaco_scL 14

TPX“‘&‘—«» VOUTO_DATA22/MCAN4_RX 17

17

17
17

17

17

g;: MCASP6_ACLKR/PRG1_RGMIIT_RX_CTL 17
MCASP6_AXRO/PRG1_RGMII1_RD2

VOUTO_DATAO/PRG1_RGMII2_RDO
VOUTO_DATAG/PRG1_RGMII2_RXC

TPX1
TPXi 8
o VOUTO_DATA21/PRG1_RGMIl1_TXC
VOUTO_DATA19/PRGT_RGMIl1_TD3
1;’;;: MCASP1_AXR3/PRGO_F RGMII2 RXC
PRG1_UARTO_RTS#
TPX‘%‘—«» MCASPO_ACLKX/SPI3_CS1 17
g > MCASPO_AXRSIMCAN9 T)
< MCASP2_AFSX 55,00
e o < MCASP2 ACLKXISPI D1
<> PRGO_MDIOO_MDC
TPX163 1 o
MMC1 DAT1 10
g Qe om0
TPXI8 1 ENETEXP_INTB 10
TPXIS L WKUP.UARTO.TXD 14

1{5;1 : > MCU_ADCO_AINS 16
¥ "Mcu_OsPI1_bo 12

17
17

17
17

17

17

T"X”o‘—(()) VOUTO_DATA23/SPI6_CS1

17

;Ei; VOUTO_DATA12/PRG1_RGMII2_TD1 17
MCASPE_ACLKX/PRG1_RGMI1_RDO 17

TPX7"
TPX7% 1 §8

MCASPO_AXR11/PRGO_RGMII1_TX_CTL 17
MCASPO_AXRY/PRGO_RGMII1_TD2 17

oo VOUT0_DATA17/PRG1_RGMII1_TD1 17
MCASP1_AXR7/PRGO_RGMI2 TDO 17

X7 <> MCASP1_AXRE/PRGO_RGMII2_TD1

oot { C_UART4 TXD
S MGASHT AFSXMOAN_AX
Tt &> MCASP1_ACLKX 17
O C_MCASP10_AXR6 16
TPXE: N
MMC1 DAT3 10
L e
TPX
TPXQE g

MCU_ADCO_AIN{ 16
MCU_ADC1_AINS 16

TPXS:
TPX9307—<<>> MCU_OSPI1_D1

12
<>> MCU_I13C0_SDA 14

TPX9% 1 & MCU_OSPIT_CSO 12

TPXs YOUTO EXTPOLKINMOANG TX 17
PRGI_RGMIlT_RD3

¥E;17 VOUTO_DATAS/MCANG_RX 17
VOUTO_PCLK/SPI6 DT 17

1;;17 VOUTO_DATA2/PRG1_RGMII2_RD2 17
VOUTO_DATA16/PRGT_RGMII1_TDO 17
MCASP1_AXR1/PRGO. RGMIIZ RD1 17

TPXI7,

TPX1 8

TPX184 1

TPXI

gt > MCASPO_AXR3
> PRGO_PWM0_TZ OUT

TPXIE 1 > C_MCASP10_ACLKR 16

PRGO_RGMII2_RD3

> MCASP1_AXRS/UART8_RXD 17
C_AUDIO_EXT_REFCLK2 16

17
7

X () VOUTO_DATABMCANT_RX 17

e — A L I
>> MMC1_SDCD/PCIE2_CLKREQN 10

ﬁ;:gg: MCU_ADCO_AIN2 16
WKUP_UARTO_RXD 14
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14
27

14
14

TPX203 1 &>

SOC_I2C2_SDA 15

P;g 1 GPIO0_127/EQEPO_S/MLBO_MLBCLK 15
ey DPO_HPD/PRG1_IEPO_EDIO_OUTVALID 15
SOC_EXTINTN 17

TPxeis 1 5> MCU UARTO CTSK 14
TPXZ*g:« IGU UARTO RTS# 14

TPX2 1 <>

12C0_SDA 15
% o — 10
TPX2 1

MCANO_TX 15
o —
TPX2 1 <
H_MCU_PORz 22

5% e —— Y S

TPX2B LK UART2RXD 15
1
TPX3 &>

H_I3C0_SDA 15

SOM to COMM PROC PRIMARY CONN #2

TP 1 (5> GPIOI_O/EQEPO_IMLBO_MLBDAT 15

TPX223 1

Xl % umRToT0 15

TPX2R8 1 ((GPIO1_12/MLBO_REFCLK

TPX2: 1
SOC_SAFETY_ERRZ
e — S LA

TPX2: 1
SYS_IRQz 14
L% —C A

2 o ——A SR
TPX3I3 1 > UARTO_CTS# 15
X > TIMERIO0 14

g L & MCUUARTOTXD 14

Ry OGP 17
TPX324 WKUPGPIO02 (S MCUGANT STB 14

> MCAN2 RXMLBO MLBSIG 15

14

14

14

TPXZ@ 1 CUART:
PR L >>  UARTI_RXD

2TXD 15
15

ey (ODWKUPGPIODS2 14

Tt HlacoscL 15
GPIO1_11/MAIN_I3CO_SDAPULLEN 14

TPX258 1

TPX? >> MCU_UARTO_RXD 14

> MCU_MCANO_EN 14

MLBO_MLBDAT_N 8
MLBO_MLBDAT P 8

TPX3: 1
5% o —

TPX333_1 &

UARTO_RXD 15

CSI1_RXCLK_N 8
CSI1_RXCLK_P 8

TPX34Z 1
2 o —
TPX2t 1

gg: CSI1_RX3_N 8
TPX2 1 CSI1_RX3_P 8
TPX3f 1

CSI1_RX2 N 8

6% o e— R S
TPX2: 39 1
AT —

CSIRXIN 8
CSIRXI_P 8

TPX266‘—<<I2C075CL 15

X MeANORX 15

TRXE L UARTORTSE 15
TPX278 1 WKUP_GPTOO_1 (> BOOT_EEFROMWP 14

SOC_PORZ_OUT 14

TPX278 1 3
TRXeIg 1 K ENDRV.OUT 22

TPX3: 1

TPX3: 83
TPX3: 1

5 o —

MLBO_MLBCLK_N 8
MLBO_MLBCLK_P 8

MLBO_MLBSIG_P 8
MLBO_MLBSIG_N 8

TPX3Q 1 [GRI00124] (¢mcAN2 TXMLBINT# 15

TPXa2Z 1
L — T ReseTSTAT:
TRRG L SYS MCU PWRDN 14
X L KHsocPOR: 22
TPreg L D> CAN.WKUP 22
VDD_MCUIO_3v3 TPX283 1 soC PORz Tn K rore 1
TPX6lo 1 MCU_PERIPH RSTz 13
R3143 TPX9Z 1 MCU_RESETSTATz 14
100
RESET_REQz 14
MCU_RESETz 14
VDD_MCUIO_3V3
VDD_MCUIO_3V3
VSYs v
XDS560v2 (default jtag support) o
R1209
47
J1o11 27 EXT_TDI > 2 4 >>  S0C_TDI 14
U131 VDD _10_3v3
1 vrer pBa ™S > EXTTMS 27 74CBTLVIG125CRG4
SOC_TCK 5 TCK TDO K EXTTDO 27
EXT_TDI > ToI NRESET >> EMU_RSTn [
CHEAN nTaT TRETRO o XDS560V2 0 VSYs 3v3 Ri219
PULLUP A
*—| EXTF VREF TR TRsT cstas 47K
%3 TR CLko TR_CLK1 [Ha—X o h
TGT_DETECT  Gnd16 0.1u
SOC_EMUO — > | TRbo Thors P 2 4
S0C_EMUI = TRDO.2 TRD1 2 22— TRSTPD 7 EXTTMS soc.TMS 14
%—53-| TRDO3 TRD13 [o—X 14 U129
>—5>| TRD0.4 TRD14 5g—X 74CBTLVIG125CRGS
%—5-| TRDOS TRD1S 50X VS 3v3
R1205 % 31| TRDO6 TRD16 g5 VsYs_ava
*—3- TRDO.7 TRD17 Fog—X
B %—33-| TRDO.8 TRD18 X w©
>—3>-| TRDO.9 TRD19 Fgg—X
*—35-| TRD3.0 TRD20 X L
%391 TRD3 1 TRO2.1 g = Re2s 14 SOC_TDO 2 4 EXT.TDO 27
»—3| TRD3.2 TRD2:2 g Toe U3
L %—33| TRD33 TRD23 35X
= 5 | 46 _ 74CBTLV1G125CRG4
>—>| TRD3.4 TRD2:4 [4g—X I
%—45| TRD3S TRD25 [Fgg—X
*—g1| TRD3.6 TRD26 g =
*—2- TRD3.7 TRD27 4 -
%23 TRD3.8 TRD28 26X Qi
%—2>-| TRD3.9 TRD2.9 [2g—X .
5| Gnas7 Gnas8 g1 2324 EN.3VSI0_LDSW
22 TR_CLK3 TR_CLK2 -0
213 GndGtt GndCt2 gf DOUBLE CK VOLTAGE LEV 310_LDSW AND PULLDOWN. L
GndCi3 GndCta Tite
Project : SOM B-B SAMTEC CONN#2
MIPI-QSH-030
JTEVM 13 TEXAS TIDEP-01020 Pey
INSTRUMENTS =
Friday, June 12, 2020 Sheet 27 o 36

2 T




oPTI

ONAL, NOT NORMALLY

REQUIRED FOR FOR DEVICE/OTG

3151
1200F
VSYS 5V0 >> USB1_VBUS 15
VDD_I0_3V3 158K R1133
ciot2 CON MICRO USB-B TYPE 5P0S FEMALE RT SMD
10uF = VBUS2 50
C1197 uU1002 1051640001
v 01uF 1 ; L
RI134 = ! NC F5—X 1006
10K 1o 14| VBUS_SYS VBUS CON 5 0.1uF M1001
- 73| VBUS_SYS VBUS_SON L sov
GND GND USB2 DM 4 3 CONN USB2 DM = ;
15 USB1_HUBD_N 12 {5 wis— T L oo 7
15 USBI_HUB D P é U Tlp, vDs & FLi000 = 3]0
TP1003 10, 7 UsB2 bP 1 MO o CONN USB2 DP 2
© 99 FLT VEN Py R1126 101 5 y
VIN DEN P~—— DLW21SN121HQ2 MHP93-200
R1125 10K TPD3S716-Q1 VDD_I0.2ve = e M1000
13 J100
Q1001A 10K
R3123
15 USBI_DRWEBUS ) 15 USBLID <& HIGHSPEED DEVICE/OTG MHP93-200
| Bsstasps
TPD1E10BOGDPY
U3023
of
9 USBC_SS RX1N [/-\] TP3022 =
9 USBC_SS RXI_P U TP3023
SuperSpeed standard A plug pinout SuperSpeed standard B plug pinout
o usmoss i Y Tozs GND_DRAIN
9 USBC_SSTXI_P U TP3025
SPUSBO_ID 15
R3122 PULL
VUSB_5V0 10K
VDD_I0_3V3
Cioad | 1020
10uF 10uF SOVBUS_USBC_CONN 15
€101
0.1uF
roie ortor o I_T_T . GND_DRAIN
100K 100K Q 100K = oy —1 VaUSt 5V
3 15
N out USB1_DM 1 2 CONN_USB1_DM 1 YBUS Red 1 VEBUS Red
15 USBO_DATA N é N 41 oM OUT DMIN 14—1 FL1001 - -
15 USBO_DATA P [ 51 pp N S 2 D- White 2 b- Yyhite
AV , DP_OUT  DPIN » USB1 DP 4 CONN_USB1_DP
35 PG LM53603 EN BIAS oL
18 19 3 D+ Green 3 D+ Green
USBO_VBUS OCN 77 FAULT  ILIM_LO f5
USBO_STATUS n STATUS  ILINLHI
1007 0
15 USBO_DRVVBUS 8y et R1000 4 GND Black 4 GMND Black
cTi2 4.99K
RI010 0 104 ovp SEL  GND [t a StdA_SSRX- | Blue 5 StdA_SSTH | Blue
USBO_CS cs PAD
USBO_IMON ¢ e R1003 6 StdA_SSRX+ | Yellow 6 Stdd SSTH+ | Yellow
©—] R1004 L L . i |
TR0z voR_10_3v3 TPS254900-Q1 191K 806K S‘ZZGF o SR == con 21000 b
R1011 § 0.1uF VBUS 5 7 GND_DRAIN | GROUND 7 GND_DRAIN | GROUND
10K 21
= 310, 8 StdA_SSTH- | Purple Std& SSR¥- | Purple
Z»lnus cro17 GND4
= 0.1uF 9 StdA_SSTA+ | Orange StdA_S5RK+ | Orange
CONN_USB_RXNO 5 & i
T B _
L tpd4e05u06-q1 % %8 * Shell | Shield Connectar Shell Shell | Shield Connector Shell
- 4 3 5 5| SIOA_SSTX-
NC6  D2- SI0A SSTX+ &
9 USBC SS RX2 N Lo N7 D2s 2 S
9 USBC_SSRX2 P FL1002 == DLW21SN900HQ2 GND GND [3 = essrusss 8
1 2 70| NG9 Di- |5
— NC10 D1+ [—
S T v uto0 SUPERSPEED & - HOST WITH CHAKGE SUPRORT TEXAS INSTRUMENTS INCORPORATED
9 USBC SS TX2 N DLW21SN900HQ2 - CONN_USB_TXNO -
9 USBC SS TX2 P FL1003 ——
1 [Tassasy 2 CONN_USB_TXPO
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DISPLAY PORT INTERFACE

\ , Display Port Connectorl vay3 oro
DPO_TX0 P ) 1o
FL3024 —— ‘ — N J3003 5
CON_DPO_TX0_P . —300E, 1 20 3.3Ve500mA
4 ™ 3 TON DPU_TX0 N ? 3| ML Lo P PWR
DPO_TX0_N o~ ML LO N
DLW21SN90OHQ2 GON_DPO_TX1_P {00 4 catte catte
‘ ON_DPO_TXT_N 5 mt’t:’; gzg
1 2 0.1uF 10uF
pro.TX1.P Lo D3021 D3022 D3033 D3034 74 GND 737 50V 16V
FL3020 —— 5 2p GND (Hg
—— ML_L2 N GND
DPO_TXI N 4 3 ! ! ! ! Hmse RETURN (2
DLW21SN90OHQ2 MLL3 N DGND
15
TPD1EOSUODPY TPD1EOSUODPY TPD1E0SUOGDPY TPD1E0SUOGDPY T AR
ol ol ol ol 18 .
HPD SH1
DP0_CONFIG1 SH1
DPO_TX2 P ) ! PP, 2 ;2}}‘; 35 3 conriat SH2 g:g
FL3028 —— DGND DGND DGND DGND i~ CONFIG2 SH3 "Sha.
CON_DPO_TX2_P oos— SHa
pPTEN D 4 ™M 3 ON_DPU_TXZ N l DGND
o DLW21SN300HQ2 CON DPO TX3 P —fooz— DCGND
‘ CON_DPO_TX3_N
1 2
pPo.TX3.P Lo D3019 D3020 D3031 D303
FL3019 ——
op0 TXa N . T d d d d Silkscreen: "DISPLAY
DLW21SN900HG2
PORT CONN1"
VDD_I0_3v3 TPD1E05U0GDPY TPD1E05U0GDPY TPD1E05U0SDPY TPD1E05U0BDPY
o o o o
PCB Note: Place the ESD diodes close to DISPLAY PORT CONN1
RA061
DGND DGND DGND DGND
1 2 100K
DPO_AUX P <
AR o
mmsi‘”—‘ CON_DPO_AUX_P. o8
'ON_DPU_AUX_N
DPOAUX N < s s ]
DLW21SN900HG2
DPOHPD G DPO_HPD
D3029 D3030
R3121 R3062
1 1
100K 100K
TPD1EOSUOGDPY TPD1EOSUOGDPY
DGND DGND o o
DGND DGND
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VCC_i2vo
3053 C3050
" 3 3 3 "
For this version FPD-Link III Interface (PDS90UB941ASRTDTQl) supported e T o
50! 50"
FL3014 FL3012 DGND
VUB941_1V1 120E 120 VUBG41_1V1 ool —< PWR_SW_CNTL_DSI0
- U301
VDDL11_DSI VDDHS11_DSI
! 2 = = 2 ! g ouT1 222 N fe2
C3063 c3103 | C3101 _| catoe 3062 C3067 | C3069 | C3068 | C3070 | G098 | 3071 _| C3057 3054 { 7190 sl
0.1uF  BLM{BBBIZISNID 0.010F =—0.01uF =—1uF 10uF 0.01uF ==0.01uF ==0.01uF =—0.01uF =—=0.01uF =—1uF 10uF BLMI8BBI2ISNTD  0.1uF -
50V 25V 25V 18V 18V 25V 25V 25V 25V 25V 16V 16V 50V DIAG.EN |12 DSI_DIAG EN
1 |
X»—7{ NC1 DSI_CL
DGND DGND X—“: NC2 L 2 o2 =
- NC3 i
FL3013 DGND DGND RA060
VUB41_1V1 120E TPS1H100AQPWPRAT [ ] R3059 R3058
- 47K
1 2 VDDP11_DSI 10K 187K 1%
C3061 C3096 _| C3110 _| Caoe7 3058
0.1uF  BLMiBBBIZISNID 0.01uF Z=0.01uF =—1uF 100F VDD 10_3V3
50V 25V 25V 16V 16V DGND  TP3006
) DGND
DEND 3106 VCC_12V_DSI0
FL3011 DGND 0.01uF
VDD_IO_1V8 1208 25V |
373 3036
4 2 VDD18_DSI Aty ¢
50V, MCJ15CA
C3049 C3111 C3100 C3051 C3052 o
0.1uF BLMT8BBT21SNTD 0.01uF Z=0.01uF —1uF ——10uF
50V 25V 25V 16V | 16V Place close to FED Connedt
DGND
DGND 1.4
DGND U319 slel clal oyl 3l o o = g FPD-Link III Interface
o~ qlol =|b| off © = o o o 1 2FPD_DOUTO_P.
. = C_UB981_DOUTO_P UB981_DOUTO_P —foos—
8  DSI0_TXO P £ gg Dsio poP 22 228 598 5 22 DOUTO+ mgg AN ] canf gﬂi\;n: R _| | 3030 e L | Ja0s
8 DS TXON DS DN 28 55 - 5 5 5 % 88 DOUTO- [ 5
>> 88 3 Tz == PD_DOUTO_N
8 DSIOTXIP 284 psio_pip S5 598933 DouTts 53X Fo o s 1@
8  DSIO_TXIN DSlo_DIN > g8 DOUTH- [F5—X DLW21SN900HQ2
8 DSI0.TX2 P 549 psio_pep D_GPIOOMOSI [48—X
8  DSI0TX2 N DSI0_D2N D_GPIO1/MISO |33~ DEND (2
52 D_GPIOZ/SPLK 475X @ |in(in[
8 DSIO_TX3 P 214 DSlo_DaP D_GPIO3/SS [~—X o
8 DSITX3N DSI0_D3N 14 10 Exp
60 GPIOO 5 UB9B1_GPIOD el
8  DSIO_TXCLK P B9 DSI0_CLKP GPIO1 UB981_GPIO1 VDD_I0_3V3 DGND
8  DSIO_TXCLKN DSI0_CLKN 38 -
12S_DC/GPIO2 73 UB981_GPIO2
6 | 39 D4S20G-400A5-C
DSI1_DOP 12S_DD/GPIO3 UBg81_GPIO3
5 el oon 125 DBIGROS REG |22 o ) CON MODULAR JACK 4POS MALE RT TH
" 125 _DA/GPIOS_REG [—55—X Silkscreen:
DSI1_D1P 12S_WC/GPIO7_REG [ 35— " 1A i "
34 psi DN 125 CLK/GPIOB REG §—2—x. 47K FPD-Link Video
5 30 UB9B1 INTB RO A0E T
DSl1_pgP INTB Ds|_ UBGBTIINTE Y, 14 To .
Ty Dsitapen croWanst o e Connector / Transmitter
. 34 psii-pse oS! Bin 1: DOUT+
Unused Inputs tied| to ground 62 ) NS D3N LFT Pin 2: PWR
B . Pin 3: DOUT-
- Dsi1 Gukp RESO Pin 4: GND
N DSI1_CLKN RES1
48 RES2 % DGND
15 12C1_SDA < o1 12C_sDA - °
15 1201 SCL 12C_SCL PDB UB981_PDB I0 Exp
R310; 3 UB981_CLKIN 4 10 UB981_REM_INTB
DSI_REFCLK 3V3 AAA REF
from clock gen Lko REM_INTB Rat10
UB981_CLKIN_25MHz
R310; 1 o 10K
UB981_IDX 19
UB981_MODE_SELO o peNe
VDD_10_3v3 DéND 3o MODE_SELO 2
TB98T_MODE SECT32
FL3026 MODE_SEL1 5
1o o VDD_DSI 0SC -
PDS90UB941ASRTDTQ! g
[t 3108 TP3014
C3109 0.47uF 0.1uF
0.1uF 50V
50V
UB9B1_CLKIN DGND
DGND DGND DGND
25,0000tz MODE Selection DEVICE ALIAS ID
)
a VDD18_DSI
s
STANDBY _ OUTPUT VDD18 DSI
2
o]
"ASDMB-25.000MHZ-XY-T R3066 R3065 MRS R3113
"R3M D 412K 1% 412K 1% 30.1K_1%
See "R1" in table
UB981_MODE_SELO UB981_IDX
DGND UB9BT_WODE_SELT
R3112
R3067 R3111 61.9K 1%
TRAT > 309K 1% 309K 1% "R6" See "R2" in table
DGND
DGND
Tb' I2C Address| R1 R2
Mode SELO: 3 Splitter = 0, DSI lanes = 4
0x16 (default) 16.2K | 40.2K
. L Non-Cont. Clk = 1, Coax = 0,
Mode SEL1: STP, DSI Disable = 0
! (other - see DM)
Title
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ENET - DP83TC811/DP83TG720 (OPTION)

VDDIO_TC811 -
T = 5oV
2200h 47oF
VDDA _TCB11 VDD_I0_3V3 o203
T L200f of
2023 ca119 2124 =—Ca118 ot 22000 2otz
10uF 1uF 100nF 10nF
. Y " " 2 9 G720 VDDIA S0V TPDIE10BOSDPY 203!
VDDIO NC9 [ 2129 C1B—=  C2128=— C2037—— 22pF 27 4.7nF
% 1000F | 1uF 100F c20a1 R2030
nt
= 1
2 VDDA -
16 RGMII5_TX_CTL & G720 VDDIO 347 TX_EN/TX_CTRL 120nH Mol
8| TXER lolex 34826-0124
16 RGMII5_TXC < TX_CLK
6  RGMII5_TDO 38 L2006 ©2030
1 MIls 32 TX DO TRD_P
16 RGMII5_TD1 23 1x 1 TRD_P H3 TRON 12007 S
16 RGMI5TD2 30| TX D2 TRD_N L2005 3 2
16 RGMII5_TD3 = TX_D3 C2029
AE2002
16 RGMIS RX CTL < 15 | RX_DVICRS_DIV/RX_CTRL ¢ CANWAKE 3t
14 120nH 3
2T el & - & b —
16 RGMII5_RXC & RX_CLK LED_0/GPIO_0 [-5—X 31 CANH1
LED_1/GPIO_1 [——X
2 A A C2028 R2024
12 :gmgi:g? o5 Si,g? NGa1 |21 G720 VDDiB 22pF 27
16 RGMII5_RD2 gg RX_D2 DI G%X sov oo E10806DPY Mating Connector Molex 0348241124
16 RGMI5_RD3 RX_D3 ™S Hg—x 10 U2010 r Molex O 11,
TDO 7% c2127 o i a008
1 TOK = 2027 ; K
16 MDIO0_MDC ﬁ' MDC 5 H
16 MDIOO_MDIO K MDIO XI5 s‘g{f |
X0 ) - ;
ENEEV\TE"(N;SS?&< e 20 TN OLK_OUT/GPIO_2 (8O, P20 1L VDDIO _TCe11
RESET_N i
ENET EN ; EN ano L L | zsurznon® vbD_10_3v3 G720 VDDIO ___ R2026 ;
ENET_WAKE WAKE - H
A T 10 i
ENET_INH INH — H
= I Y2000 co117 C2128m=c2122 ; DEBUG SUPPORT
DPBATCS11-Q1 NP-1UF NP-100nf NP-10nF i
R2116 R2114 R2113, R2112
C2126] H_MDIO_D
3.32K 3.32K 332K Q332K | ‘—‘
VDD_I0_3Vv3 10pF H_RGMIIO_RXD1 & VDD_1PO VDD_10_3V3
H_RGMII0_RXD2 <> G720_VDD1A R2059 T 2023
A R2058 NP T L2ot NP-2200hm 1 6
NFO out N
4
2087 2086 canee 2ine ous b
CAN WITH WAKEUP NP1000F | 1007 — o el
71 paD =
POWER_ON_HV HIGH
S ARE HIGH AND Z, = TPS72010QDRVR
CAN_POWER_ON_HV
VBAT_SYS
VDD_I0_3V3 VDD_I0_3V3
R2098 VBAT_SYS
R2105 3.32K o120 §2‘1u|F5 RJ2008
Rz103 10K 0.1uF U2007 332KA
oK 5 2 )
= vio INH - B
R2102 - 14 10 L
14 MCU_CANO_STBz e " 59 nsTB vsuP =
MCAN EN R2100 100 8| EN 9 R210 382K CANWAKE 31
MCAN_nFAULT o nFAULT WAKE A CANHI a1
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