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DISCLAIMER ***

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.).

Primary objectives of this Ref Design are to demonstrate:

1.
2.
3.

100% signal & power breakout routing of SoC using recommended PCB design rules & strategies.

Key high-speed signals with controlled impedance PCB routing (i.e. DDR & SERDES).

Power Distribution Network (PDN) with the following:

a) Recommended SoC power solution components (2nd stage) showing preferred SoC voltage domain
to power resource mapping.

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

c.) A typical Ilst stage power conversion interfaced directly to input battery has been captured as
an example.

REVISION STATUS OF SHEETS

1.0 1.0 1.0 1.0 2.0 1.0 1.0 1.0 1.0

WN DATE
32 33 34 35 36 37 38 39 40 J.A.C. 03/16/2017

DATE
1.0 2.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0 T.W.K. 03/16/2017

N E
22 23 24 25 26 217 28 29 30 J.A.C. 03/16/2017

ENGR-MGR DATE
2.0 1.0 1.0 1.0 1.0 1.0 1.0 2.0 1.0

J.A.C. 03/16/2017

DATE
12 13 14 15 16 17 18 19 20 F C.M.D. 03/16/2017
U DATE

ATE
2.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 NEXT ASSY USED _ON J.A.C. 03/16/2017

LSE DATE
2 3 4 5 6 7 8 9 10 APPLICATION J.A.C. 03/16/2017

TEXAS INSTRUMENTS INCORPORATED
TIDEP-01022
Preliminary Information - Subject to change

Title: DRA821 GPCARD

Page Contents: TBD

Size: [ DOCNO: 5190472 | REV: B

Date: Monday, October 19, 2020 | Sheet 1 of 30

5 I 4 I 3 I

1




REV B, 10/19/2020

SHEET 12,

UART2 RX/TX SWAP

SHEET 19,

VSYS_5V0 TO ALWAYS ON

SHEET 26,

ADD R-MUX FOR MCAN1/MCU_MCAN1 AT U5

SHEET 23,

MOVE R303 IN FRONT OF R302, ADD R327

TO MMC_PWR_ON. ROUTE MMC1_SDCD (ECAP1) AND
MMC_PWR_ON (ECAP2) TO J11/J18.
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5P CLKE
SCHFTR SP1 MOS0
£ 5PI STE
[E2200 Camm] {F2000 Camm)
[Dptianai) {gptianai}

Each channel requires
blocking oap + ESDH

protection
- we gei values from ADLD

NOTES:

1) C2000 INTERFACE SUPPORTS BOARD TO BOARD AND BOARD TO CABLE WITH SAMTEC TFM/SFM/SFSD COMPONENTS.
http://suddendocs.samtec.com/catalog_english/tfm.pdf
http://suddendocs.samtec.com/catalog_english/sfm.pdf
http://suddendocs.samtec.com/catalog_english/sfsd.pdf

2) T1 INTERFACE USES TE MATENET SINGLE PORT AUTOMOTIVE GRADE CONNECTORS.
https://www.te.com/usa-en/products/connectors/automotive-connectors/intersection/matenet.html?tab=pgp-story
3) CAN/LIN INTERFACE USES MOLEX MINI50 AUTOMOTIVE GRADE CONNECTORS.

https://www.molex.com/molex/products/part-detail/pcb_headers/0348260124
4) USB INTERFACES USE MINI A/B CONNECTORS.
5) INPUT POWER IS STANDARD 2.5mm EVM STYLE.
6) 3.3V IO RETENTION ON CAN/LIN TIED TO VDDSHV2 FOR GATEWAY INTERFACE.
7) 3.3V IO RETENTION ON SPI/GPIO TIED TO VDDSHVZ FOR C2000 INTERFACE. THIS IS MINIMAL NUMBER OF PINS.
8) HIGH SECURITY DEVICE EFUSE PROGRAMMING NOT SUPPORTED.
9) EXTERNAL PMIC PROGRAMMING VIA USB2ANY.
10) SD CARD SUPPORT IS FIXED 3.3V.
11) SUBSET OF BOOTMODES ARE SWITCH SELECTABLE.

TEXAS INSTRUMENTS INCORPORATED
TIDEP-01022
Preliminary Information - Subject to change

Title: DRA821 GPCARD

Page Contents: TBD

size: D DOCNO: 5190472 | REV: A

Date: Tuesday, October 27, 2020 | Sheet 3 of 30

7




12V@3A NOMINAL INPUT
REVERSE BATTERY

FILTER WITH CUTOFF AT 4.04KHZ

POWER BLOCK DIAGRAM

4{ LM5141-Q1 3.3V@15A

}7

NN

TPS6594xx-Q1 SOC/LPDDR/OSPI/eMMC ‘

TPS622965W-Q1

TPS622965W-Q1 VDD_ (MCU) I0_3V3

VDD_GPIORET_3V3

TPS61088RHLR 5V@2A CAN/USB HOST

-
-

i

TPS62810QWRWYRQ1 1.0V@3A DPTG720 PHY

TPS62810QWRWYRQ1 0.9@3A REALTEK ENET SWITCH ‘

CAN/LIN WAKEUP SUPPORTED ON GATEWAY VIA VDDSHV2@3.3V.
THE 5V CAN BOOST REGULATOR IS ENABLED WITH
VDD_GPIORET_3V3 CONTROL. 5V TO THE USB POWER SWITCH IS
ALSO SUPPLIED BUT DISABLED. NOT ISOLATING 5V TO USB FOR
COST AND ITS OPTIONAL.

ON BOARD GPIO ASSIGNMENTS

INDEX  |BALL SIGNAL GPIO IPU/IPD |SCHEMATIC NET XPU/XPD
1ju17 MCAN10_TX GPIOD_29 MCAND_1 STB 10K PU
2|\vi7 RMIIL_TX_EN GPIOD_7 MCAN2_3 STB 10K PU
3|Ylg RMII1_TXDO GPIDD_b MCAN4 5 STB 10K PU
4|AALS RMII1_TXD1 GPIOD_8 MCANG_7 STB 10KPU
5|17 RMII1_RX_ER GPIOD_5 MCANS_3_STB 10K PU
6|v15 MCAN16_TX GPIDD_45 LIN1 2 EN 10K PD
7|w20 MCAN15_RX GPIOD_38 LIN3 4 EN 10K PD
3|Us EXTINTn GPIOD_0 ENET_INTSn 3.32KPU
5|Us SPI0_C51 GPIDD_52 ENET_WAKE 3.32KPD

10/wW1 TIMER_101 GPIOD_61 MMC_PWR_ON 10K PU
11/C6 MCU_OSPI0_CSN2 WKUP_GPIOO_30 WKUP_1V8 GPIO0_30 10K PU
12|C8 MCU_0OSPI0_LBCLKO WKUP_GPIOO_17 WKUP_1V8 GPIOD_17 10K PU

MDx MAPPING

PHY/SWITCH PORT MDX ADDR RX_CTRL |STRP_1
DP83TG7208 SGMII_L 0x04 10K OPEN
DPB3TG7208 SGMII_4 0x05 4.5K OPEN
RTL9068 SGMII_2 0x18 NA NA
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SERDES - PCIE-GEN2, SGMII, USXGMII ALL 100-OHM DIFF PAIRS.

usiL
V7 SERDES0_REXT
SERDESO SERDES0_REXT
eGrn: SRDES w12 H_PCIET_TX_P c58 _||0.1uF
PurGrp:VDDA_1P8_SERDES SERDESO_TX0_P M7 HPCIET TX N C67  [[0.1uF _ 0201 I’—S.SV ;;8:573{ 55
SERDESO0_TX0_N 0201 | [6.3V - = PCIE-GEN2 R247
SERDES0_RX0_P [-AAT2 CIE1 RX P 5 301K
J7VCL SRO.0 SERDES0_RX0_N CIET_RXN 5
Pin Mux:v0.9.5 Ballout:v20200110 Y11 H_SGMII4_TX_P C118 0.1uF
DRAxxx DM A 25235204;‘75 Y10 H_SGMIIZ_TX_N C119_[[0.1uF 0201 [63V ggzgm::zﬂi{j A
0._TX1.| 0201 | [6:3V - 12081 DGND
w9 GMIl4 RX P 27
SERDES0_RX1_P _RX_|
SERDES0_RX1 N [F8 GMII4 RX_N 27
AAG H_SGMIl_TX_P C120 |[0.1uF
SERDES0_TX2_P [~aas H_SGMIIT_TX_N C721_[[0.duF 0201 6.3V gﬁgm:Hﬁ 2277
SERDES0_TX2_N 0201 | [6.3V o 72082
SERDES0_RX2 P [vo GMII1_RX P
SERDES0_RX2 N GMIH_RX N 27
Y5 H_SGMII2_TX_P C122 |[0.1uF
SERDES0_TX3 P vq H_SGMITZ_TX N Ci23_[[0duF _ 0201][6.3V Pyt St
SERDESO_TX3 N 0207] [6.3V - RELTEK
We GMII2_ RX P 28
SERDES0_RX3 P _RX_|
SERDES0_RX3 N |22 gG""”E—RX—N 28
SERDES_REFCLK_P ﬁﬁg 0C_SERDES0_REFCLK P 5
SERDES_REFCLK_N OC_SERDES0_REFCLK_N 5
SERDES_ATB 0 3?0 PCIE CLK, OUTPUT FROM SOC
SERDES_ATB_14——x
J7VCL_EVM 200110
VDD _I0_3V3 VDD_I0_3V3
VBAT_SYS
o
1
P1
3 B1 —__|a
I~ — B2 | +12V.1 PRSNTT |4
g5 | +12V.2 +12V.4 [
B4 +12V.3 +12V.5 |3
55| GND.1 GND.12 [3
A
A
A
AT0
ATl : (PCIE1_RSTn 9
R61 5 Atz
10 PCIE!_CLKREQn
& VY60 B A13 OC_SERDES0_REFCLK_P 5
5  PCIE1_TX_P B Al4 OC_SERDES0_REFCLK N 5
5  PCIE1_TX N B A
g ﬁ? g CIEI_RX_P 5
30 PCIE1_PRSNT2n (3 o e CIET RXN 5
GND.5 GND.15
7 PCI Conn36 7
DGND DGND

HEADER?
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MMC Interface

ustJ

R257 10K_1%

MMCO MMCO_CALPAD

MMCO_CMD

MMCO_DATO
MMCO_DAT1
MMCO_DAT2
MMCO_DAT3
MMCO_DAT4
MMCO_DATS
MMCO_DAT6
MMCO_DAT7

JTVCL SRO.0
Pin Mux:v0.9.5 Ballout:v20200110
DRAxxx DM VA

MMCO0_DS

MMCO_VCTRL_TP

PwrGrp:VDDS_MMCO MMCO_CLKX

0207

P20 MMCO_CALPAD DGND
P18 SSMMCOCLK 6
R17 3> MMCOCMD 6
ni8 (> MMCO_DATO 6
! MMCO_DAT1 6
Mg MMCO_DAT2 6
LR S5 MMCO DATS 6

S MMCO DAT4 6

S MMGO DATS 6

55 MMCO DATG 6
2 S MMCO DAT7 6
P19

>>  MMCODS 6
Ntg_MMCO VCTRL TP~ TP27

P21

VDD_IO_3V3

MMC1 MMC1_CLK >> MMC1_CLK 23
PwrGrp:VDDSHVS MMG1_CMD M20 3> MMC1_CMD 23
MMC1_DATO e ¢ MMC1_DATO 23
MMC1_DAT! [Rizp g MMC1_DAT1 23
MMC1_DAT2 [-7g ¢ MMC1 DAT2 23
MMC1_DAT3 MMC1_DATS 23
J7VCL_EVM_200110
VDD_IO_1V8
o o A o g o o
3 8 3 8 3 8 9
g o8 8§ 8 &8 8 o I o o
ol o ol [1d ol ol a [1d a &
’ k S MEM eMMC
x| X x| x| x| x| x|
5 S g = x = x| |
g 5 5 = VDD_IO_1V8
6  MMCO_CLK R251 0 Pey oLk veeat (o
5 vCecQ.2
6  MMCO_CMD cMD veeas cass
K2 vecad Ca=—
6  MMCO_DATO DATO VCCQ5 [T 220F 0.220F
N2 VCCQ6 [~p3 g
6  MMCO_DATi DAT1 VGCQ7 e
K3 vcecas
6 MMCO_DAT2 DAT2
6  MMCO_DAT3 N3 | pats vee. o 7 PEND
N8 VCC.2
6  MMCO_DAT4 DAT4 VCC.3 [
VCC.4 [
6  MMCO_DATS K8 1 pats VCC5 [ gore. 363
N9 VCC.6 [Fg 0.22uF
6  MMCO_DAT6 DAT6 VCC.7 |5
Ko vce.s
6  MMCO_DAT? DAT?
M5 vssa1 DGND
=) RSTN VSsQ2
VSSQ3 [
K5 VSSQ.4 s
6  MMCO_DS DS VSSQ5 (7
VSSQ6 [pp
VSSQ.7 [-pg
VSsQ.8
VDDI_MMC2
T VSS.1 —ch—
VSS2
5 E4 ] vooim VSS3 o
VSS4 g1
VSS5 a1
ca03=— casa veselee 1
VDD_IO_1V8 220F - VSS7 Gy
= c345 GAUF VSS8 [z
VSS9
0.1ufg
DEND D2 A1 DGND
DGND D3 | RFU1 NC.1 "2
Da| RFU.2 NC.2 [Ag
5| RFU3 NC.3 [~&1p
D RFU.4 NC.4 g7
b7 RFUS NC5 [~B7p
9 RESETSTATZ 5% RFUS NC'6 [
SN74LV1TO8DBVR Dy | RFU.7 NC.7 71g
£5| RFU8 NC.8 [Ty
£5- RFU.9 NC.9 -7z
£5- RFU.10 NC-10 g
RFU.11 NC.11
DGND £ 1 RFUL12 ne.12 210
£g RFU.13
£ RFU.14
4| RFU.15
r5| RFU.16
Ho| RFU.17
v RFU.18
5| RFU.19
RFU.20
YO ON RO NN TR O RRO = A
R R S A A R R R R K R R R B A
DDODDODDODOIDDDIDDDDDIDZIDDDOZIDDD
T T T T T T T T T T T T T T T Y
O
A
u27
SESBRBICCIBNQCR RIS T MTFCBGAMALNA-AIT

100BALL BGA 14mmX18mm, lmm BALL PITCH
MTFC32GAKAEDQ-AIT - V5.0
MTFC32GAPALNA-AIT - V5.1
MTFC32GAPALNA-AAT - V5.1
MTFC8GAMALNA-AIT V5.1 (8G)
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VDD_DDR_1V1

10K 1% > 10K_1% . U33A 5
0402 0402 LPDDR4_DQO B2 AA2 LPDDR4_DQ16
TPDDR4_DQA Co | DQO_A DQO_B v TPDDR4_DQi7
LPDDR4_ODT_CA A TPDDR4_DQZ2 £2 | DQ1 A bat B Iy, TPDDR4_DQT8 U31E
TPDDR4_DQ3 F2 | DQ2 A DQ2 B TPDDR4_DQT9 RS LPDDR4_DM0_DBIO#
LPDDR4_ODT_CA B TPDDR4_DQ4 F4_| DQ3.A DQ3 B Iy TPDDR4_DQ20 1820 H_DDR RET 1Vi ) DDR_RET DDRO_DMO TPDDR4_DMT_DBIT#
— TPDDR4_DQ5 E4 | DQ4 A DQ4. B [~yz TPDDR4_DQ21 E5 DDR0_DM1 [PDDR4_DM2 DBI2F
TPODRA D% G4 DQ5_A DQ5_B vz u %—Fg—| DDRO_ATBO DDRO DDRO_DM2 TPDDRA DI DET37
Ro64 R255 TPODRZ DO 54| DQ6_A DQ6_B [aaz TPDDR4_DQ23 »——— DDR0_ATB1 ] DDRO_DM3
PwrGrp:VDDS_DDR
NP-10K_$% NP-10K_1% TPDDR4_DQ8 B11 | DQ7 A DQ7_B ["aATT TPDDR4_DO24 LPDDR4_CAQ
0402 S 0402 TPDDR4_DQ9 Ci1 | DQs.A DQ8 B vy TPDDR4_DQO25 TPDDRA4_CAT DDR0_CA0 LPDDR4_DQO
TPDDR4_DQI10 E11 | DQ9A DQ9_B vy TPDDR4_DQ26 CPDDR4_CAZ DDRO_CA1 DDR0_DQO TPDDR4_DQT
TPDDR4 DQTT F DQ10_A DQ10_B [j77 TPDDR4_DQ27 TPDDR4_CA3 DDRO0_CA2 DDRO0_DQ1 TPDDR4_DQY
TPDDR4_DQ12 bat1 A DQt1.B TPDDR4_DQO28 TPDDR4_CAZ DDR0_CA3 DDR0_DQ2 TPDDR4_DQ3
TPDDR4_DQT Eg | DQ12_A DQ12_B [y TPDDR4_DQ29 TPDDR4_CAS DDRO0_CA4 JTVCL SRO.0 DDR0_DQ3 TPDDR4_DQA
TPDDR4_DQT4 Cg | bQt3 A DQ13 B v TPDDR4_DQ30 DDR0_CA5 Pin Mux:v0.9.5 Ballout:v20200110 DDR0_DQ4 TPDDR4_DQO5
TPDDR4_DQT5 B9 | DQ14 A DQ14 B [~Aag TPDDR4_DQ3T DDRO_CALO DRAxxx DM vA DDRO_DQ5 TPDDRA_ D6
DQ15_ A DQ15 B DDRO_CALO DDRO_DQ6 TPDDRA DO
DGND LPDDR4_DMO_DBIO# c3 Y3 LPDDR4_DM2_DBI2# LPDDR4_CKEO DDRO_DQ7 TPDDR4_DQ8
DT 75| DMI0_A DMI0_B [~vig OV Ro62 TPDDRA CRET DDRO_CKEO DDRO_DQ8 TPODRADQ0
DMI1_A DMI1_B DDRO_CKE1 DDR0_DQ9 TPODRA DQT0
LPDDR4_DQS0_P D3 w3 LPDDR4_DQS2_P LPDDR4_CK_T DDR0_DQ10 TPDDR4_DQTT
~Da50] £5| DQSO_T_A DQSO_T_B [~y3 D057 TPDODRT CRC DDRO_CKP DDRO_DQ1 1 TPODRA-DQT
DQS0_C A DQS0 C B 40E 198 DDRO_CKN DDRO_DQ12 TPODR4 DQT3
LPDDR4_DQS1_P D10 w10 LPDDR4_DQS3_P 201 LPDDR4_CSNO_0 DDRO_DQ13 TPDDR4_DQ14
E10 | DAS1.T.A DQS1_T B ~y{p TPDDR4_DOS3_N TPDDR4_CSNO_T DDRO_CSN0_0 DDRO_DQ14 TPDODRZ_DQT5
DS C A DSt C B CPODRA-CSNT0 DDRO_CSNO_1 DDRO_DQ15 TPODRA DQTE
LPDDR4_CAQ H2 R LPDDR4_CAQ DEND TPDDR4_CSNI_1 DDRO_CSN1_0 DDR0_DQ16 TPDDR4_DQ17
TPDDR4_CAT 723 CAO_A CA0_B TPDDR4_CAT DDRO_CSN1_1 DDRO_DQ17 TPDDR4_DQT8
TPDDRZ CA. H9?| CAT_A CA1_B [Fg TPDDRZ_CA: LPDDR4_DQS0_P DDR0_DQ18 TPDDR4_DQT9
TPDDR4_CA3 Fi10 1| CA2_A CA2 B [FR1g TPDDR4_CA3 TPDDR4_DQS0_N DDR0_DQSOP DDRO_DQ19 TPDDR4_DQ20
TPDDRA_CA4 Hi1 1| GAS_A CA3 B [FR{y TPDDR4_CA4 DDR0_DQSON DDRO_DQ20 TPDDR_DQ2T
TPDDR4_CAS Ji17 CA4 A CA4 B 1 CPDDR4_CAS LPDDR4_DQS1_P DDRO_DQ21 TPDDR4_DQ22
VDD_DDR_1V1 CA5_A CA5 B TPDDR4_DQST_N DDRo_DQS1P DDRO_DQ22 TPDDR4_DQ23
T LPDDR4_CSN0_0 H4 R4 LPDDR4_CSNO_1 DDRO_DQSTN DDRO_DQ23 TPDDR4_DQ24
3| CS0-A CS0.B ["R3 TPDDR4_CSNT_T LPDDR4_DQS2_P DDRO_DQ24 TPDDRZ_ D25
CcS1 A csiB [PODRA DO N DDRO_DQS2P DDRO_DQ25 TPODRA D6
LPDDR4_CKEOQ J4 P4 LPDDR4_CKEO DDRO_DQS2N DDRO_DQ26 TPDDR4_DQ27
TPDDR4_CKET J5_| CKEO_A CKE0_B [p5 TPDDR4_CKET LPDDR4_DQS3_P DDR0_DQ27 TPDDR4_DQ28
CKE1_A CKE1 B [PODRA DOS3 N DDRO_DQS3P DDRO_DQ28 CPDDRA D20
LPDDR4_CK_T J8 P8 LPDDR4_CK_T DDR0_DQS3N DDRO_DQ29 TPDDR4_DQ30
TPDDR4_CK_C J9 [COK.T_A CK_T B9 Py TPDDR4_CK_C LPDDR4_RST# DDRO_DQ30 TPDDR4_DQGT
CKC A cKCB DDRO_RESETN DDRO_DQ31
LPDDR4_ODT _CA A G2 T2 LPDDR4_ODT_CA B
ODT CA A ODT CA B J7VCL_EVM_200110
LPDDR4_ZQ0
TPDDRZ_ZQT 23 ZQ0 DNus %
= zQ1 DNU9 gz
LPDDR4_RST# T DNU10 AT
RESET N DNU11 [Ag7
At DNU12
X Az_| DNUT Gt
R259 JTATT | DNU2 NCT ks ¢
10K_1% ATz | DNU3 NC2 kg
- *=g7{ DNU4 NC3 s
0402 ZBiz | DNUS NC4 I"Ng
% a7 | DNUB NC5 X
=2 DNU7
MT53D512M32D2DS
DGND

MT53D1024M32D4DT
MT53D512M32D2DS

DECAPS ARE TO BE OPTIMIZED
VDD_DDR_1V1

L1 _| c156 L128 LGB L127 L481 LGB LGQG 125 79
OuF 1uF T 0.1uF 01uF 01uF 01uF 01uF 01uF 01uF 01uF .01uF
6V 1oV 16V oV
B 00— —0—0 603 1402 0402 402 402 402 402 402 402 s

DGND VDD_DDR_1V1 DGND
VDD_DDR_1V1 AN AN N a lolokel2
= = ol oz 0
. 2 SEEEEEE] 222 VED_DDR_1V1 : :
83 F5
b fvopg  S2222222220220022202222222222  Vop2 [ 02 373 foart 53 cas7 73 50 [ca70 72 lcara  cars
[ ®Bio|VbDQ VDD2 4 OuF 1uF 01uF O1uF 01uF O1uF  0.01uF 01uF .01uF 01uF .01uF
B v oo o : S o :
B vosa vooe [H 603 402 402 402 402 402 [p402 402 402 402 402
572 VDDQ VDD2 [z :
F5| VDDQ VDD2
vDDQ VDD2
P01 Vboa VoD K3 VDD1_LPDDR4_1V8 DGND
Tio| Vbba VDD2 15 L]
Wi| VDbQ vDD2 i i
W5 VDDQ VDD2
W xggg xggg 0 382 83 [c36s 80 (C4s2 16 (369  [C460 66 [c408 370
W1 2
AA3_| /DDQ VDD2 "R OuF u 01uF O1UF  [0.01UF  .OTUF  .OTUF  [0.01uF  D.01uF 01uF 01uF
AA5_| VDDQ VvDD2 g 6V 6V oV oV oV oV oV oV
AAg | /DDQ VvDD2 IR 603 402 402 0402 | 0402 | 0402 | 0402 | 0402 | 0402 0402 0402
VDD1_LPDDR4_1V8 AATO_| VDDQ VDD2 "Rip
- vDDQ VDD2
T Voot Voos |3
7 voD1 VD2 [Ame DGND
U72| VDD1 VDD2
1| VDD1
12| VDD1
G4| VDD1
Go_| VDD1 BRRRBBBBRRB33B3333338333338833
VDD1 SS535335335353535353535535553553555
A MT53D512M3202D8 8 » TEXAS INSTRUMENTS INCORPORATED |,
2[2ls(Nls(E b o e P o o e e e e g S e
i T T TIDEP-01022
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MCU FLASH

U31H

MCU_FLASH

PwrGrp:VDDSHVI_MCU

JTVCL SRO.0
Pin Mux:v0.9.5 Ballout:v20200110
DRAxxx DM VA

MCU_OSPI0_CLK

>> MCU_OSPI0_CLK 8

MCU_OSPI0_CSNO 7

MCU_OSPI0_CS0# 8

J7VCL_EVM_200110

MCU_OSPI0_CSN1 |G WKUP_1V8 GPIO0 28 30 VbR 10 1v8
MCU_OSPI0_CSN2 |52 WKUP_1V8_GPIO0 30 8
MCU_OSPI0_CSN3 WKUP_1V8_GPIOO 31 30
D8 BOOTO .
MOU 0SPI0 D1 |- g5 ——B00T1 & U OSPD DI © BoOTS g m—
MCU_OSPI0_D2 |4 3> MCU_OSPIO D2 8
MCU_OSPI0_D3 8> MCU OSPIo D3 8
MCU OSPI0 D4 [ — 55 MCU OSPIo D4 8 BOOT2 L BACKUP BOOTMODE
MaU-O3PI0 DG [ & oL 0SPo D8
MCU_OSPIo_D7 » MCU_OSPI0 D7 8 BOOT1 L
Mcu_ospio_pas 22 <>> MCU_OsPI0_DQS 8
MCU_OSPI0_LBCLKO 422
- - 1K A AN _<R125 > BOOTMODEO 21 SWITCHABLE BOOTMODE
<>> WKUP_1V8_GPIO0_17 8
VDD_I0_1V8 VDD_I0_1V8 VDD 10 1v8
R124 R138
VDD_I0_1V8
20 C169 ci72 c173
e . 01AUF ==0.1uF =y=47uF VDD 10_1v8
] ces 16V 16V 6.3V
VDD_IO_1v8 0402 0402
0.1uF R122
270 6.3V DEND 10K
0201 bl @ 0402
DGND uUs3 ool ©
oK 8  MCU_OSPIOCLK Y B2 4e 989 2 0o (-2 (5> MCU_OSPIo DO 8
201 | us7? c2 >>> 0o DQ1 ¢4 <>> MCU_OSPIO_D1 8
8  WKUP_1V8_GPIO0_30 63 AOE 1, 8 MCUOSPI0_CSO# St T DQ2W# [y > MCU_OSPIo D2 8
> B DQ3 MCU OSPIO D3 8
040 4 MCU_OSPI_RST# A4 D! X
918  H_SOC_PORz 1V8 2 RESET# DQ4 F3 XQ MCU_OSPio D4 8
: TR > > A2 DQ5 |5 K> MCU_OSPI0_D5 8
o SN74LVITOSDBVR A3 Reus Doe [Et X3 Mes oe s o
o1 N -OSFID_
%—— RFU3
bas 8 OSPILDQS R Ri27, 22E <>> MCU_OsPI0_DQs 8
R,gz;\foe A5 0402
7 040 B5 | DNUVINT# 333
DGND »%—> DNU2 Lee s
?132 ol S28HS512TGABHMO10 ; 502
00 MT35XU512ABA1G12-0AUT
8 WKUP_1V8 GPIO0 17 <<> MT35XU256ABA1G12-0AUT
- - - S28HS512TGABHM010
N/
oSN DGND
DGND
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UsiG

MCU_I2C0_SCL

MCU_GENERAL MCU_12C0_SDA

PwrGrp:VDDSEVO_MCU

MCU_MCANO_RX

JTVCL SRO.0
Pin Mux:v0.9.5 Ballout:v20200110
DRAxxx DM VA

MCU_SPI0_CS0
MCU_SPI0_D0
MCU_SPI0_D1

WKUP_I2C0_SCL
WKUP_[2C0_SDA

WKUP_UARTO_TXD
WKUP_UARTO0_RXD

WKUP_GPIO0_0
WKUP_GPIOO0_1
WKUP_GPIO0_2
WKUP_GPIO0_3
WKUP_GPIO0_4
WKUP_GPIO0_5
WKUP_GPIO0_6
WKUP_GPIO0_7
WKUP_GPIO0_8
WKUP_GPIO0_9
WKUP_GPIO0_10
WKUP_GPIO0_11

WKUP_GPIO0_13
WKUP_GPIO0_14
WKUP_GPIO0_15

WKUP_GPIO0_77
WKUP_GPIO0_78
WKUP_GPIO0_80
WKUP_GPIO0_81
WKUP_GPIO0_84

PMIC_POWER_EN1

MCU_MCANO_TX

MCU_SPI0_CLKX

WKUP_GPIO0_66
WKUP_GPIO0_67

- 9,18,24
9.18.24
A16
e %> MCUMCANOTX 24
A7 >< MCUMCANO_RX 24

MCU_SPI0_CLK 24
MCU_SPI0_CS 24
MCU_SPI0_MOSI 24
MCU_SPI0O_MISO 24

P20 %% SOC_WKUP 260 SCL 30
<>> SOC_WKUP_I2C0_SDA 30
<1 WKUP_GPIOD_61 24
WKUP_GPIOO_60 24

WKUP_GPIO0_12 [p3p

g1 MoU_Boo gg MCU_SPI1_CLK 24
—WCUBOOTS MCU_SPI1_MOSI 24
s { MCUZSPI1_MISO 24
gg MCU_SPI1_CS 24
MCU_MCAN1_TX 24,26
{ MCU_MCAN1RX 24,26
& WKUP_GPIO0 6 24
& WKUP_GPIOO 7 24
WKUP_GPIOD 8 24
% R107 OE H_MCU_INTn 3V3 18
eT6 WKUP_GPIO0_10 24
5 » WKUP_GPIO0_11 24
55 S>YMCU_CONSOLE TXD 22
 MCU_CONSOLE_RXD 22
WKUP_GPIOO_14 24
WKUP_GPIOO_15 24
OOTMODE4 21 LEOBR_GPIO7
OOTMODE5 21 1_maIN_GPIO_A
WKUP_GPIO0 80 24

H_WKUP_LFOSCO_XI 18

WKUP_GPIO0_84 24

G15 _R268 0402
W&—} PMIC_POWER_EN1 18

J7VCL_EVM_200110

usic

PwrGrp:VDDSEVO_MCU

Pin Mux:v0.9.5 Ballout:v20200110

PwrGrp:VDDA_MCU_PLLGRPO

A13
EMUO SOC_EMUO 22
MCU_GENERAL Tyl Wi — 3=V
B20
TRSTN =<K SOC_TRST# 22
JTVCL SRO.0 TCK'B15—< SOC_TCK 22

F19
TDI K soc_tbi 22
DRAXxX DM VA oA — ¥ socTpo 22

GENERAL
PwrGrp:VDDSEVO T U4 o> sooTHs 22
H18 ATESTO TP31
PwrGrp:VDDS_0SCO ATESTO [—————0
|[FORCE L20 IFORCE O TP28
K20 VSENSE TP29
PwrGrp:VDDS_0SCL VSENSE —O

MAIN_ATEST

maN_aTesT (20 MATATEST (o TR30
TEMP_DIODE_P

Temp_piope_p 18— TEMEDIODEF. 5 TPS3

J7VCL_EVM_200110

OSC

9,24

VDD_IO_3V3

R275 0 R274
22K > 22K
0201 $ 0201
91824  WKUP_GPIOO_66
91824  WKUP_GPIOO 67
1824 MCU_I12C0_SCL
1824 MCU_I2C0_SDA
VDD_IO_3V3

R136
2.2K
0201
SOC_WKUP_I2C0_SCL
6,9
10
R129 MCU_RESETZ 9
100 » -
22 EMURSTn ) R130 . >> RESET REQZ 9
VDD_IO_3V3
T 6,9
R131 R128 R148
10K 10K 10K
9  RESET_REQZ S>MCUBOOT_BUFF_ENz
©!
QsA
9  MCU_RESETZ _|cteo
H e
P 0.1uF
924  MCU_RESETSTATZ )
—|BSs138Ps
DGND DGND

DISABLE DRIVERS TIED TO BOOT PINS DURING BOOT.

CLKS

WKUP_OSCO0_XIN . C137 12pF

u31D
G19
0sC0 MCU_PORZ 20
PurGrp:VDDS_0SCO PORZ < H_SOC_PORz_1V8 8,18
MCU_SAFETY_ERRORN |12 ;x;gzz 0E >> MCU_SAFETY_ERRZ 18
MCU_GENERAL MU RESETZ 18— & MCURESETZ 9
PwrGrp:VDDSHVO_MCU A5
RESET_REQZ [—— <K RESET_REQZ 9
JTVCL SRO.0 MCU_RESETSTATZ B3 1 gg MCU_RESETSTATz
Pin Mux:v0.9.5 Ballout:v20200110 RESETSTATZ 6.9
DRAxxx DM vA
244
10K_1%
GENERAL RESETSTATZ |22 0201
PwrGrp:VDDSHVO
0sCo0 K21 WKUP_OSCO_XIN
PwrGrp:VDDS_0SCL WKUP_OSCO_XI {57 WRUP_OS5C0_XOUT
WKUP_0SCO0_XO
0sC1l
PwrGrp:VDDS_0SC1 OSC1_XI 5113 E‘fg/\/\OE
0SC1_XO0 [F—X

J7VCL_EVM_200110

DGND

0402 50V
©
Y4
4
ABM10W-19.2000MHZ-8-K1Z-T3
19.200MHz

DGND
WKUP_OSCO0_XOUT - C138 12pF

0402 50V

WKUP_0SCO Clock penp

Note: WKUP_OSCO is required for all SoC configurations.

RESETSTATZ

ENET_RST_SW

RESETSTATZ

2224

VDD_IO_3V3
) c274 0.4uF
0402 16V
©| uis DGND
1
) 4 >> ENET_PORZ OUT 27,28
o] SN74LV1TOSDBVR
DGND
VDD_IO_3V3
| c275 0.1uF
0402 16V
| ute DGND
1
2 4 >> PCIE1_RSTn 5
o] SN74LV1TOSDBVR
DGND
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GENERAL

U31A

GENERAL

PwrGrp:VDDSHV0

JTVCL SR0.0
Pin Mux:v0.9.5 Ballout:v20200110
DRAxxx DM VA

J7VCL_EVM_200110

USB

usiB

USBO

PwrGrp:VDDA_3V3_USB

JTVCL SRO.0
Pin Mux:v0.9.5 Ballout:v20200110
DRAxxx DM VA

GENERAL

PwrGrp:VDDSHV0

VDD_IO_3V3
R80 o R75
22K > 22K
0201 $ 0201
12C0_SCL :,/\,32 GPIO0_56 30
12C0_SDA ENET_RST_SW 9
ECAPO_IN_APWM_OUT $§ ECAPO_IN 24
EXT_REFCLK{ [—————<>> GPIO059 30
RJ11
TlrleRJoo'—(y\,'1 > MMC1_SDCD 23,24
TIMER_101
SPI0_CLK Jk ; SPIO_CLK 24
SPI0_CSO SPI0 CS 24
SPI0_CSt 33 ENET_WAKE 27
SPI0_DO |75 >> SPIO_MOSI 24
SPI0_D1 K SPI_MISO 24
EXTINTY [ (ENET INTSn 27
SOC_SAFETY_ERRORN [—22 RAAE 550G SAFETY ERRZ 18
USBO_DP ﬁﬁg USBO_DATA P 23
USBO_DM USBO_DATAN 23
usso_ip |28 KusBoID 23
V5 USB0_RCALIB
USBO_RCALIB
Y2 USB0_VBUS_SOC
USBO_VBUS [ — Ross
500E_0.1%
0402
USBO_DRVVBUS [ >USB0O_DRVVBUS 23 baNe

J7VCL_EVM_200110

&

MMC_PWR_ON
PCIE1_CLKREQn

23,24

5

Note: Recommended VBUS circuit for USB connector.

USB VBUS Resistor divider circuit

USB0_VBUS_SOC 16.5K 1% R2
R3 D1
BZX84C6VBLT1G
10K_1%
0402
DGND DGND

Supports 5V-30V VBUS

3.48K 1% R1 K VBUS_USBC_CONN
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usil

MCU_RGMII

MCU_CPSW2G_RGMITI

PwrGrp:VDDSEV2_MCU

JTVCL SR0.0
Pin Mux:v0.9.5 Ballout:v20200110
DRAxxx DM VA

MCU_RGMII1_TDO
MCU_RGMII1_TD1
MCU_RGMII1_TD2
MCU_RGMII1_TD3
MCU_RGMII1_TX_CTL
MCU_RGMII1_TXC
MCU_RGMII1_RDO
MCU_RGMII1_RD1
MCU_RGMII1_RD2
MCU_RGMII1_RD3
MCU_RGMII1_RX_CTL
MCU_RGMII1_RXC
MCU_MDIO0_MDC

MCU_MDIO0_MDIO

D10
B11
B12
C12

D11 &>
A12 >

A9

B9 g
A10

C10 %
Al1 &>

B10 :0>
F22 >

HE2 >

J7VCL_EVM_200110

MCU ADCs

U31F

ADCO

PwrGrp:VDDA_ADC_MCU

JTVCL SR0.0
Pin Mux:v0.9.5 Ballout:v20200110
DRAxxx DM VA

WKUP_GPIO0_47 24
WKUP_GPIO0 46 24
WKUP_GPIO0 45 24
WKUP_GPIO0 44 24
WKUP_GPIO0 29 24
WKUP_GPIO0_ 48 24
WKUP_GPIO0 53 24
WKUP_GPIO0 52 24
WKUP_GPIOO0_51 24
WKUP_GPIOO 50 24
WKUP_GPIO0_ 43 24
WKUP_GPIO0_49 24
WKUP_GPIO0_55 24

WKUP_GPIO0_54 24

MCU_ADGO_AINO [g7g

MCU_ADCO_AINO

MCU_ADCO_AINT [~77

MCU_ADCO_AINT1

MCU_ADCO_AIN2 [[7g

MCU_ADCO_AIN2

MCU_ADCO_AIN3 g
MCU_ADCO_AIN4 -7+
MCU_ADCO_AIN5 |77
MCU_ADCO_AING 77
MCU_ADCO_AIN7

J7VCL_EVM_200110

MCU_ADCO_AIN3
MCU_ADCO_AIN4
MCU_ADCO_AIN5
MCU_ADCO_AING
MCU_ADCO_AIN7
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CAN/UART IO

U31K

CANUART MCANO_TX
MCANO_RX

PwrGrp:VDDSHV2 MCAN1 TX
MCAN1_RX
JTVCL SRO.0 MCAN2_TX

Pin Mux:v0.9.5 Ballout:v20200110 ’\IGI%/:\%%?;
DRAxxx DM vA MCANS:RX

MCAN4_TX
MCAN4_RX
MCAN5_TX
MCAN5_RX

MCAN6_TX
MCAN6_RX
MCAN7_TX
MCAN7_RX
MCAN8_TX
MCAN8_RX
MCAN9_TX
MCAN9_RX
MCAN10_TX
MCAN10_RX

MCAN11_TX
MCAN11_RX
MCAN12_TX
MCAN12_RX
MCAN13_TX
MCAN13_RX
MCAN15_TX
MCAN15_RX
MCAN16_TX
MCAN16_RX

UARTO_TXD
UARTO_RXD
UART1_TXD
UART1_RXD
UART2_TXD
UART2_RXD
UART8_TXD
UART8_RXD

RMII1_TX_EN
RMII1_TXDO
RMII1_TXD1

RMII1_RX_ER
RMII1_RXDO
RMII1_RXD1

RMII1_CRS_DV

GPIO0_41
GPMCO_CLK
PMIC_WAKEO

z;g MCANO_TX 26
W21 MCANO_RX 26
Vi MCAN1_TX 26
Y1 MCAN1_RX 26
i MCAN2_TX 26
Y2 MCAN2_RX 26
W16 MCAN3_TX 26
Fvie————<K MCANS RX 26
Y20 MCAN4_TX 26
Va1 MCAN4_RX 26
Vi9 MCAN5_TX 26
MCAN5_RX 26
611?‘ MCANG6_TX 26
Vi MCANG6_RX 26
(V] MCAN7_TX 26
7 MCAN7_RX 26
[Vf] MCAN8_TX 26
T MCAN8_RX 26
U1 MCAN9_TX 26
(V] MCAN9_RX 26
B0 MCANO_1 STB 26
C2000_SPI2_CLK 24
Y14
Y13 C2000_SPI2_CS 24 LOW. THIS PREVENTS DRIVING LOGIC HIGH INTO UNPOWERED PHER.
AA PIOg 32 30 PRIMARY SIGNALS TO PROTECT:
AAT4 PI00_33 24 ~C2000%
AA PIO0_34 24 ~A72_CONSOLE_TXD
AATE ©2000_SPI12_MOSI 24 -MDIO_MDC
C2000_SPI2_MISO 24
i PI00 37 24
Vio LIN3_ 4 EN 26
Fr——————QLINT 2 EN 26
SGPIC046 30
z A72 CONSOLE TXD 22
0 A72_CONSOLE_RXD 22
8 LIN1_UART1_TXD 26
vis LN UARTZ XD 26
://\11149 LIN2 UART2 RXD g REV-B, UART2 RX/TX SWAP
Wid MDIOO_MDC 27,28
MDIOO_MDIO 27,28
¥} g MCAN2_3_STB 26
AA{D MCAN4_5_STB 26
T ———0 MCAN6 7 STB 26
TAAT7T MCAN8_9_STB 26
~is LIN3_UART5_TXD 26
AA20 LIN3_UART5_RXD 26
[———— ) LIN4_UART4_TXD 26
FUt2 _  LIN4_UART4_RXD 26
L”a—<<>>GP|00744 24
T19 > H_PMIC_WAKEO 18

J7VCL_EVM_200110

IN GPIO RETENTION MODE NON-CAN/LIN SOC OUTPUTS SHOULD BE DRIVEN
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VDA_LN_1v8

Ca48 Ca93
1uF 1uF 4.7uF
6.3V ——1ov 0805
0201 0402 16V
VDA DLL 0V8 VDA LN_1V8
c425 C456 cags5 Ca97
C388 cas7 0.1uF 1UF 1uF 4.70F
——47uF ==1uF —=6.3V 6.3V ==1ov 0805
0805 10V 0201 0201 0402 16V
16V 0402 VDA LN_1V8
C399 C401 ca17 C476 Ca34 cag7 c162
L 1uF L 1uF L 1uF L 1uF L 1uF 1uF 4. 7uF
VDA DLL 0V8 6.3V 6.3V 6.3V 6.3V 63V =10V 0805
0201 0201 0201 0201 0201 0402 16V
C130 c131 C415 <£7
4.70F 1uF 0.1uF VDA LN_1V8
——0805 ——1ov ——=6.3V
16V 0402 0201 Usim .
K7 vopA_ops_PLL_DDR voos_osct 7 —Lucﬁ,s: ?:,31 —L%?ﬁ:
VDD_CORE_0V8 FLO 120E m18 F15 6.3V 10V 0805
VDDA _0P8_DLL_MMCO VDDA_MCU_PLLGRPO 0201 0402 1oV VDA LN 1V8
1 ~ VDDA 0P8_SERDES RS N14
VDDA 0P8 _SERDESO VDDA _PLLGRPO
107 . tus VDDA 0P8_SERDESO ANALOG
BLMTBKG121THI Sacr ?SFQ Ro_| VDDA_OP8_SERDES0
6.3V 10V VDDA 0P8_SERDESO0_C N9
0805 0402 VDDA _PLLGRP4
Jo car7
VDD_CORE_0V8 FL11 120E P7 JVCL SRO.0 VDDA _PLLGRP6 |77 1uF C494
VDDA _0P8_USB Pin Mux:v0.9.5 Ballout:v20200110 VDDA_PLLGRP8 10V 4.7uF
VDDA 0P8_SERDES_C
1 \_0P8_! | - DRAxxx DM VA VDDA TEMPO \DJ’E:S 0402 ?ges
cart car2 VDDA 3P3_USB VDDA_TEMP1
BLVHBKGI121TH 2uF ——1uF
6.3V 10V J16
0805 0402 VDDA_ADCO "6
VDDA_1P8_USB VDA LN_1V8
7 H16
VDDA WKUP
VDD_CORE_0V8 FL10 120E 15 V DA POR WKUP op
1 VDDA 0P8 USB VDDA_1P8_SERDESO ’
ca78 c163
c126 G13 F16 1uF 22uF
BLVHBKGI121TH 4.70F Ci24 VDD_MCU_WAKE1 VDDA _MCU_TEMP oV 63V
0805 —=1uF 0402 0805
VDD_I0_3v3 Tov lov P11 vob_wakEo VDDAR_McU (12
0402 Ji4 T
120E FL8 VDDAR_MCU VDA _LN_1V8
K14
2 i A VDDA _3P3_USB VDDAR_CORE 517 .
VMONT_VEYS 15 VMON1_ER_VSYS VPDAR.CORE
D16 _ER_ Ji1 Ccag6 Cc161
TERGTETTATD VMON2_IR_VCPU VDDAR CPU 470F
BLMT8KGT21THTD cass A MR VDBAR Ry [0 1uF u
C99 ct102 1u Fi7 10V 0805
4 70F L VMON4_IR_VEXT1P8
1uF 6.3V 14 0402 16V
0805 10V 0201 VMONS5_IR_VEXT3P3
VDA LN_1V8 16V 0402 J7VCL _EVM 200110 VDD_RAM_0V85
VDD_GPIORET 3V3
VDD_GPIORET 3V3
C496 cag2 | C440 ca88 | C455 VDD_IO_3V3
4.70F 1uF 1uF 1uF 1UF | cragl|oauF c3s7 co5
0805 10V 6.3V v | 6av 1uF 220F
16V 0402 _| 0201 0402_| 0201 0402 16V R113 ——=1ov ——=6.3V
o 8.35K_0.5% 0402 0805
Us4 4
VMON4_VEXT_1V8 1 - VDD_RAM 0V85
.3 voD GPioReT BUFF
| OPA322AQDBVRQ1
VMON3_VEXT_0V8 R111 c115
10K_1% C435 C429 cag7 Ca14 1uF
- ——01WF T 0.1uF —01uF —=0.1uF —1ov
VDD_CPU_AVS 0402 6.3V 6.3V 6.3V 6.3V 0402
‘|‘ N 0201 0201 0201 0201
VDD_CORE_0V8 VSYS av3
C362 353 C449 R313
4.7uF 1uF 0.1uF 11K 1% Rf R1
0805 10V 6.3V - R115 R118
16V 0402 0201 ] -
Vth (min) 0.45v R A
_VMON1_VSYS o
VDD_GPIORET 33
C506  R314
TUF 3.01K 1 cisg|o.1uF
VDD_WK_0V8 6.3V GAIN OF 2.25 FOR 0.8v TO 1.8V
0201 0402 16V Vo = Vi * (14Rf/R1)
. . . o
VDD_WK_0V8
DGND uss 4 ) WH
cia2 C389 casa DGND R116 oE 1 -
4.70F 1uF 0.1uF 0402 3 R119
0805 10V 6.3V 700
16V 0402 0201 | OPA322AQDBVRQ1

Note:
o VMON1_ER_VSYS:

Voltage Monitor,

fixed 0.45V (+/-3%) threshold.
Use with external precision voltage divider to monitor a higher voltage rail such as the PMIC input supply.

o VMON2_IR_VCPU: Must be externally connected directly to VDD_CPU

o VMON3_IR_VEXT1P8:
0 VMON4_IR_VEXTIP
o VMON5_IR_VEXT3P3:

General purpose voltage monitor for external supplies,
General purpose voltage monitor for external supplies,
General purpose voltage monitor for external supplies,

1.8V threshold.
1.8V threshold.
3.3V threshold.

With internal resistor Divider.
With internal resistor Divider.
With internal resistor Divider.
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DIGITAL POWER 2

HIGH-SECURITY DEVICE
EFUSE PROGRAMMING NOT
SUPPORTED

\ U3IN VDD_I0_3V3
VDD_IO_3V3 U vee Mcu VDDSHVO gg 7 VDD_GPIORET 3V3
7 VDDSHVO0
VPP_CORE . VoDSHYa T
E DIGITAL U9
VDD_IO_1v8 1 Et4 | vDDSHYOMCU VoSV Ut VDD_IO_3V3
% iz VDDSHV0_MCU K16
VDDSHV0_MCU VDDSHV5 (1 )
o s VDDSHV5
E7 JTVCL SRO.0 VDD_IO_1V8
VDD_I0_sv3 Eg_| VDDSHV1_MCU Pin Mux:v0.9.5 Ballout:v20200110
F8 xggg:mfmgﬁ DRAxxx DM VA
- VDDS_MMCO |8
E}; VDDSHV2_MCU vODS Mmco 8T
ﬁ VDDSHV2_MCU
VDDSHV2_MCU M7 VCAP_VDDSO
VCAP_MCU_VDDS0 G4 CAP_VDDS0 =15 ~VCAP_VDDS:
CAP-MCU VDDST Fg~| CAP_VDDS0_MCU CAP_VDDS2 |75
CAP-MCU VDDS2 F70| CAP_VDDS1_MCU CAP_VDDS5
— CAP_VDDS2_MCU Cazs
C422 Cag4 1uF
J7VCL_EVM_200110 TUF 1oV
10V 0402
0402
DGND
VDD_GPIORET 3V3
VDD_IO_3V3
10uF 1uF 1uF
10uF 1uF 1uF c104 €348 €338
c146 ca52 Caa1 C106 C105 casi car7
C467 C442 C396 ca21 [INERS 3 1, 3 [INERS 47UF 47UF AUF UF
1, 3 1 SN 3 47uF 47uF 1uF 1uF 10V 10V 6.3V 6.3V
” " " 10V 10V 6.3V 6.3V o o N 0402 0402 0201 0201
~ « ~ 0402 0402 0201 0201 0603 040 040
0603 040: 040:
DGND
DGND
VDD_IO_1V8
VDD_IO_3V3 1uF 1uF
c419 C420
C400 cat11
’ ’ 1 3 1 3 AUuF AUF
g " 6.3V 6.3V
1uF
cant ~ « 0201 0201
C462 C464 C451 ca47 0402 040:
1, L . 1uF . 1uF L 1uF L 1uF
6.3V 6.3V 6.3V 6.3V
N 0201 0201 0201 0201 ~
0402 DGND
oaNb VDD_IO_1V8
1uF
C490 C454 C484 C463
L 1uF L 1uF L 1uF
1, 6.3V 6.3V 6.3V
0201 0201 0201
N
0402

Note:

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.

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

Dcap scheme (value,

pkg type,
response below or equal to the desired target impedance

ESL, Loop-Inductance, etc.)

(Z2t) .

results in an impedance
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L 1uF
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DIGITAL POWER 3

VDD_CORE_0V8 VDD_CPU_AVS
us1o
KH VDD_CORE VDD_CPU ﬂﬁ
75| YDD_CORE VDD_CPU g
W72 | VDD_CORE VDD_CPU g
VDD_CORE DIGITAL VDD_CPU
M14 | VDD CORE 6 vbo_cpu [ VDD, CORE_0V8
VDD_CORE
VDD_CORE VDD_MCU 3190 VDD DDR 1V VDD_CORE_0V8
VDD_CORE VDD_MCU |7z T
VDD_CORE J7veL SRO.0 VDD_MCU |13
VDD_CORE Pin Mux:v0.9.5 Ballout:v20200110 VDD_MCU 75 10uF 1uF 1uF 1uF
¥BB*88§E DRAxxx DM VA Vob_MeU C342 C340 C358 C444
- Al C360 C361 C354 C436 Ca28
VDD_CORE VDDS_DDR ["G7 1 3 1 3 1 311 3 —0.470F =—0.47UF =—0.47uF =—0.1uF  =—0.1uF
xggg,ggg He N > » r r 10V 10V 10V 6.3V 6.3V
VDDS DDA f<7e )_DDR_ ~ ~ « « 0402 0402 0402 0201 0201
VDDS_DDR 15 0603 0402 0402 0402
VDDS_DDR [y VDD_DDR_1V1
VDDS_DDR
VDDS_DDR_BIAS Eg DgLD
VDDS_DDR_BIAS
vops_boR C [
J7VCL_EVM_200110
VDD_DDR_1V1
10uF 1uF
c367 C366
c418
1, 3 1, 3 ——0.1uF
6.3V
N N 0201
0603 0402
DGND
VDD_DDR_1V1
1uF 1uF 1uF 1uF
C475 C445 C489 C474 C412 C469 C432 C380 C409 C424 C431
C157 10uF —=—0.uF =—0.1uF ——01uF =—0.1uF =—0.1uF . 1UF
3 1 3 1 31 31 3 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
- v - v v 0201 0201 0201 0201 0201 0201 0201
o o o o o
0603 0402) 0402 0402 0402)
DGND
VDD_CPU_AVS
10uF 10uF 1uF 1uF 1uF 1uF 1uF
ci14 co3 C359 C349 c413 ca27 ci12
C398 C465 €405 €430
1, 3 1, 1, 3 1, 31, 31, 3 1, 3 ——0.1uF ——0.1uF =—0.1uF =—0.1uF
6.3V 6.3V 6.3V 6.3V
o o o o o ~ N 0201 0201 0201 0201
0603 0603 0402 0402 0402 0402 0402
DGND
VDD_CORE_0V8
10uF 10uF 1uF 1uF 1uF 1uF 1uF
C92 C117 339 C341 C426 C350 C352 C406 C351 C390 C395 C391 C410 C392 C446 C404 C407 C385
47uF 47uF ——0.1uF ——=0.1uF ——0.1uF ——0.1uF ——0.fuF ——0.1uF ——0.1uF ——0.1uF . 1uF
1206 1206 1 3 1 3 1 3 1 31 311 3 1 3 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V 6.3V
4V 4v r » » r r r r 0201 0201 0201 0201 0201 0201 0201 0201 0201
N N o o I o o
0603 0603 0402 0402) 0402 0402 0402)
DGND
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SOC GROUND
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VBAT
12v

INPUT PROTECTION AND FILTER

Vds 40V
Vgs +-20V
VBAT Vgs (TH) 2.0V
T RDSon 3.4mOHMEVgs1l0v DFEG7030D-3R3M=P3
Id 75A 115 VBAT_SYS
Ciss 3730pF
Vcap (min) 37nF TP39
. . ’ LYY 12v Nominal@3.5Amps
3.3uH, 5A
c195 ci91 Cig7
D11 0.22uF 0.22uF A470uF
SMBJ36A csi3 ol o R168 50V 50V 357
0.1uF Q6 ® DGND DGND
50V DGND
SQU422EP
cs1a W oSt 3.3uH/470uF - Fcutoff = 4.04KHz
SMBJ14A 0.1uF
SME -y h l LED_GRN
5 VBAT_SYS J14
&N DGND -
1
¥ 2
DGND an
DGND
U46
3 5 OPTIONAL FAN CONNECTOR
EN GATE
6 4
ANODE CATHODE
| Ceos 1 B
—1[ VCAP GND
1uF
sov LM74700QDBVTQ1 DGND
STAGE-1 3.3V POWER
[
VBAT_SYS
— c177
FOR 3.3v@15A
1 L = SRP1265A-2R2 - DCR=3.8-4.2mOHM, Irms=22A, Isat=40A
W ¥ VSYS_5V0 MQH/QL = BSZ034N0O4LSATMAl (lower Rdson, or no change)
DEMB DEFAULTS TO 2.5V WHEN NOT DRIVEN. VDDA _LM5141 50V €505 C‘?Ut 22uFx2 + 120uF EEE-FKV121XSP
Cc178 Cin 22uF x2 (10uFx4)
30 SYNC_LM5141_ DC  py——y 1 Comp - 8.45K, 3.3nF, 68pf, Cross 55KHz, Phase Margin 51
1 0.1uF Current sense 5.49K (5.79K-5.24K)
DGND
0.4uF
R287 R289 VCC _LM5141
R146 10K | P 0 R311 R301 SGND VBAT_SYS
10K 10K © C174
U39 = o
DITH DISABLE T70F
SGND - < : ‘
> a !
5] DGND © 67,8 _]_ _]_
1 16 PMEGB010CEJ, 115 6,7,8 o C503 C502 C501 C500
VSYS_3v3 DEMB veex D4 o 10uF 10uF 10uF 10uF
4 ar vee 110 ci75 R277 . ¢ &a10 4 ¢ K08 50V 50V 50V 50V
5 11 LM5141_HB g O1uF R273 0 2a
Ri52 brTH He 1 v BSZ068NOGNSATMAT *" ” SRP1269R-2R2 ;
6 13 LM5141_HO 50 IBSZ068NOBNSATMAT — 3.3V Nominal @ 15A max
200 0sC HO - L13
22 oo Hol |14 vs141 HOL DEND VS\?’ ava
REV-B  R149 NP 7 Y Yy
. K LM5141_SW
2.0V Vth 23 |y LMstat-Ql sw -2 , - o 2.2uH
6,7,8
R150 24 ] e Lo B LM5141.LO 67,8 1 C1es C159 G154 cin
34.8K SGND Pa LM514T o1 ; Ms1a1 LOL e ko7 G170 D3 220F 220F 22uF 120uF
= PG LoL = . ¢ &as 4 1000pF B170-1B-F 16V 16V 16V 35V
FB_5141 LM5141_CS :
! 19 o s 18 _ 0
20 17 LMs5141_VOUT  BSZ068NOBNSATMAT — R126
comp o o vout BSZ06BNOBNSATMAT — 1.0 DGND
R151 R142 Z o z
R140 R147 6 < O
20K
42.2K 0 8.45K < 0O o
0.01uF o 8l o VSYS 3v3
ci83 ——
- R144 5.49K DGND
. o P R145 R312
o T o T oo | T e o A
-0tu -047u 0tu P 0.033uF 0.1uF .
PG_LM5141
G_LMS D>PG_LM5141 18,30
! : : R143
A4 <~ TP40
SGND DD
SINGLE POINT CONNECTION
MHP125-250  MHP125-250  MHP125-250 MHP125-250  MHP125-250  MHP125-250 TIDEP-01022
TP41 TP43 P2 TP42 TP44 TP45 P17 M3 M6 M5 M4 M1 M2
SMT-TP SMT-TP SMT-TP SMT-TP SMT-TP SMT-TP SMT-TP Prellmlnary Informatlon - SUbleCt tO Chanqe
Title: DRA821 GPCARD
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DGND DGND DGND DGND DGND DGND DGND
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PMIC- A

TP10
VSYS_3v3
u21 VCCA 3V3
NVMFS4COSNT1G
C78 C80 ROUTE AS DIFF PAIR FROM SOC ARRAY.
VIO_VIN 2.2uF 0.1uF|
o 0603 16V
VCoA_ 3V - 6.3V 0402
R78
240E cato VDD CPU_AVS
2.20F u22
L10 0.22uH
oe0s DGND 4 veca sw_B1A [Fa— \VDD_CPU_AVS REG SW1 A~
- SW BiB [T TFM252012ALMARA7TMTAA | CT11 | C46
VCCA 3V3 8 1 vio_in - 4TUF Z47UF
NX3008CBKS pane 6| FB_B1 22 DDJ?PUJVS 1210 1210
5 PVIN_B1 6.3V 6.3V
1 R77 C97 | coo1 | c335 | ces | c75 | c7a | ce9o | cs21 | css4 | c77 17 \
©l Qza VIO_VIN 240E J—10uF 0uF ——10uF ——10uF ——10uF ——10uF —=—10uF ——10uF ——10uF ——10uF PVIN_B2 ' 0.220H DGND  DGND
1ov [ 1ov [ tov [ 1ov [ 1ov [ tov [ 1ov [ 1ov [ tov | tov 45 -
H PVIN_B3 VDD\CPU_AVS_REG_SW2 Y
,‘_} 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 o oW _p2a }g e o S AR
30 ENVIOVIN 3 H PVIN_B4 SW_B2B IS — ctio caar
ul ul
_| NxaooscBks aso DGND DGND DGND DGND DGND DGND DGND DGND DGND  DGND 35 | ouin g5 re po 2 ;231\? é231 0
EN_VIO_VIN ENABLED VIA PG_LM5141 47K VCCA 3v3 $ ’ ’ VDD_CORE_0V8
OR AUTOMATION FOR PMIC 8 DGND DGND
e PVIN.LDOA VDD_CORE_0V8_REG_SW1 9.22u
C326 C322 o) C325 10 43 — — XN N
SouF SouF SOUF Soor PVIN_LDO3 2%333 R — TFM252012ALMARZ2MTAA
DGND 0603 0603 0603 0603 12 A
6.3V 6.3V 6.3V 6.3V PVIN_LDO12 B B3 22 VPR, CORE.OVE ROUTE AS DIFF o i
- PAIR FROM SOC 1210 1210
DGND DGND DGND DGND ARRAY. P P
R76 oE 52 - -
OVPGDRV
VSYS_SENSE 59 L5 0.22uH DGND  DGND
= VSYS SENSE VDD_CORE_0V8_REG_¢
- 36 - SW_B4A TFM252012ALMARZZMTAA
D2 VBACKUP SW_B4B - e
SZMM3Z10VST1G FB B4 —47uF ——47uF
LEOA OSCa2KaAD 40 - 1210 1210
o G257 [5oF TFOA O " OSC32KCAP 6.3V 6.3V VDD_DDR_1V1
0402| [50V 38|
VDA_LN_1V8 DGND ca4 o ecs s2rs3ia0s TR 0SC32KIN Vo om 1 e s T 02 DEND  DSND
) _DDR_1Vi_REG A
LN VDD_I0_3V3 VDD_DDR_1V1 0.1uF [ ;§7GBKHZ 39 | 5scazkouT sw_BsA 24T TFM25201 2ALMARZZMTAA
0402 ;
37
tev c307|[8pF " LEOA 0SC82KOUT FB_BS VDD_DDR_1V1 Lo | cas
R230 0402| [50V 1210 1210
R235 R105 . 6.3V 6.3V
10K_1% 10K_1% 10K_1% DGND " "
0402 0402 0402
DGND  DGND
TP_AMUXOUT PMICA 1
1824  ENDRVOUT <K O TPi5 ™ O - e AMUXOUT
2.2
918  HMCUINTn3va <K o T 30  PMIC_I2c1 SDA < - 30 1 SDA_I2G1/SDI_SPI
2.2K PU
89,18  H.SOC_PORz 1v8 & O P25 30  PMICC1SCL < 310 SCL I2c1/SCK_SPI ) VINT LEOA 1v8
VOUT _LDOVINT —
100K PU AT LM5141 Yo -
71820  H.DDR RET 1vi <K 1730 PG LM5141 3 Rot ‘0%2‘ % 20 ) PWRON/ENABLE (VRTC)
10K PU 14
918 HMCUINTn3va <K& nINT (veea) 3 VRTG_LEOA 1v8 cae
10% 2U 25 VOUT_LDOVRTC :
89,18  H.SOC PORz 1vg <& hRSTOUT  (VCCA/VIO) oD 10 1V 0603
IPU 10K VCCA 29 = 6.3V
VDD_I0_3v3 1824 ENDRV_OUT « EN-DRY. ee vouT Loot |2 iy
L BACKUP BOOT MODE CONFIG A 5 - 37 oo
924  MCU_I2C0_SCL g : GPIO1 VDD_RAM_0V85 -
- = — 2.2K PU 33 c87 0603
BOOTMODET 924 MCUI2C0 SDA & GPI02 11 T 2.20F 6.3V
9,18 H_WKUP_LFOSCO_XI << VOUT_LDO2 0603
20 EN_GPIORET LDSW << 10K ED AT SWITCH/LDO 46 Gpios (veto) VDA _DLL_0V8 - 6.3V
12 H_PMIC_WAKEO > ToR 55 AT SWTTCRTIO0 GPIO4 (VRIC) 9 T SouF DGND
DGND 20 EN_WAKEO_LDO 7 GPIO5 VOUT LDO3
0K B0 0603 DGND
7,820  H_DDR_RET_1V1 oT oS GPIO6 6.3V
18 EN EFUSE DO o GPIO7 VDA LN_1V8 -
1o SOC.SAFETYERRZ O T G0 e ronEREN — }3%/‘0402 [TOR GRS gg:gg 58 vouT Lo - 272?1F
0 7 | .
9 MCU_SAFETY ERRZ ) O TP 9,18 H_WKUP_LFOSCO_XI §§ — 221 GPIO10 5 0603 DGND
18 EN EFUSE LDO & O P22 19,2022 EN_3V3I0_LDSW GPIO11 2 g ca20 6.3V
- - O xo 2.20F
1 oo 0603 DGND
9,18  PMIC_POWER_EN1 ) O TP36 ~/ TPSE5941xx ) 6.3V
WATCHDOG DISABLE - PU
PMIC_POWER_EN1 - PD DGND PART NUMBER
TBD DGND
-
“GPIO9 connection to Gnd PMIC-A uses default 12C ADDR:
as per PMIC ES1.0 errata.” N 0X48, 0)(49, Ox4A & 0x4B
DGND DGND
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CAN/USB-HOST (OPTIONAL)

VSYS_3v3 XFL4012-471MEB, 470nH
ci6
c32 c8 0.1uF
10uF 10uF U4
c27
9 8 TP61x_BOOT R45
T TPETx Ve 1| VIN BOOT 4' |ﬂ F 267K
: : i vCC 4
%7 1uF SW 2
DGND 0603 SW [
2 SW 7 TP61x_SW
EN sw VSYS_5V0
TP61x COMP_ 18 3 TP61x_FSW =
VSYS_5V0 HAS TO BE ON WITH VDD_GPIORET_3V3 TO SUPPORT ComP Fsw TP1 5.0V@2A
CAN WAKE UP. OR IT COULD BE ALWAYS ON. TP61x_ILM 19 16 .
ILIM VOuT |8 SwFreq = 593.971 kiz
REV-B, VSYS_5V0 TO ALWAYS ON. TP61x_SS 10 VOUT 77
ss vouT
TPS1x MODE 13\ oo £p 17 TPOIX FP Rs - s
R7 R13 220K 27uF 10uF
14 12 20
33pF 287K Q0 787K 22 . 71 NC12 AGND [ 25V
-en NC11 PGND
R8
- TPS61088RHLR o¥ND
R6
560pf 69.8K
DGND
VSYS_3v3
Uz9 XAL5030-601MEC, 600nH VSYS_I0_ove
— T 0.915V@2AMP
21N sw 2 LYY
J_ cs2 8 L L
EN
5 ci16 c103 c113
C142 0.1uF FB
22uF 50V 1y MODE/SYNG 9 R95 220F 22uF 220F
16V ; 15.8K
COMP/FSET
DGND 5y ssTR aND |4 DGND
VDD_IO_3V3 TPS628T0QWRWYRQT g7
VSYS_3v3 Re7
R100 Ci34 DGND o 30.1K
C534 R323 8.06K 470F
QLuF U108 R99
DGND 100K
5 senset vop |8 ToK_1% DGND
4 I DGND
oD or RESET AUTO/ FCCM 2.233MHz PG_VSYS 10 0V9
3R aND [ P26
TPS3808G33DBVRG4 %
C533 DGND
220pF
50V
o %2 DP83TG720 PHY
RTL9xx NEEDS 3.3V VSYS_3vs
X VSYS_I0_1V
FULL LEVEL BEFORE ut4 XALS030-601MEC, 00nH Y8010
0.9v. 1.03V@2AMP
21N sw 2 M
c139 8 “ _L
C53 0.1uF EN FB 2 J_ ca7 cas ca9
SouF 50V 1 MODE/SYNG . Re4 22uF 22uF 22uF
16V 7 PG 21.5K
COMP/FSET
DEND 5y ssTR aND [ DGND
18,20,22 EN_3V3I0_LDSW )— TPS62810QWRWYRQT j7 R
VSYS_3v3 65
c60 DGND 30.1K
4.7nF
R60
DGND 100K DGND
AUTO/ FCCM 2.233MHz
PG_VSYS_IO_1V0
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VCCA_3Vv3

C68

0603
25V

DGND

18 EN_GPIORET_LDSW )

u20

R74

e

10K_1% 16V
0402

DGND

VIN1
VIN2

ON
VBIAS

o
b4
(6]

LOAD SWITCHES

VDD_GPIORET 3V3

7
VOUT1
voutz [2—T

o
w

)

o| TPS22965NDSGR

DGND

——=C69

CT 0.1uF
16V
0402

c72
220pF
50V
ND
DEND 0402
crT:
OpF - 136u$

220pF - 378uS

VCCA 33
cles
1uF
9608 U3s VDD_IO_3V3
1 7
VINT vouTt :
DGND 23 ViN2 vourz [
3 6 c167
18,19,22 EN_3V3I0_LDSW 7| ON cT 0.1uF
VBIAS 16V
c164 o165 0402
Ri21 _LSe 2 220pF
. o
10K 1% 15V & & 50V DD
0402 0402 TPS22965NDSGR o 0402
p&ND
DEND p&ND
DEND
VCCA 3V3
9608 TPS74501PQWDRVRQ1 VDD_WK 0v8
u2s
péND ’
N ouT
4 2 c108 c1o1
18 EN_WAKEO_LDO EN FB 09 0.1uF 1uF
3 5 O1UF 16V 0603
Re4 7 S/T[[)) PG 50V 0402 25V
10K 1%
0402
DGEND DGND
R8s
DGND 53.6K
VDD_WK_0V8
VCCA 3V3
c135
1uF
:‘gé 0603
25V
~| NX3008CBKS
_ 5 DEND VDD1_LPDDR4_1V8
VDD_IO_1Vi
_10_1v8 ol Qs —l us2
QB SN out
o
EN_DDR_1V8_LDO
2 — 4y EN No2 [ ?Jés
NX3008CBKS _ Ro6 3 anones [ v
47K PAD
©
DEND QsA TLV73318PQDRVRQ1
. NX3008CBKS o&ND DEND
718  H_DDR RET Vi )
_ péND
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BOOT MODE SELECTION

1K RESISTORS AT DESTINATION

TO REDUCE STUBS ~— 6
24 MCU_BOOTMODE3 T 5 DGND
24 MCU_BOOTMODE4 e | 7} VDD_IO_1v8 VDD_IO_3V3
24 MCU_BOOTMODES s e | 3
24 MCU_BOOTMODE6 e | >
8 BOOTMODEO K R286 G |=I=I|=I=| 1
BOOTMODE4 =
¢ Boommobes 1K R285 = [0 )
24 BOOTMODES 7 Ll == 1
TDAOBHOSB1R
H H H UART/NO-BOOT
VDD 103V H MCU ONLY
ek L PRIMARY BOOT MODE B
r L L L PRIMARY BOOT MODE CONFIG
| | ]
DGND
BOOTMODE [7:0] MCU_BOOTMODE[9:0]
7 6 4 3] 2 0 3 8 7 6 5] a] 3 2 1 0
BACKUP
BOOT MODE
CONFIG  |PRIMARY BOOT MODE CONFIG BACKUP BOOT MODE Prim Boot Mode B POST CONFIG RSV MMCONLY PRIMARY BOOT MODE A PLL CONFIG
MNA MNA MNA MNA NA MNA NA MA 1 1 0 1 0 0 1 0 1] 0 0osPl
MNA MNA MNA MNA NA MNA NA MA 1 1 0 1 1 1 1 0 1] 0 UART/NO-BOOT{ default )
0 0 0 0 1] 1] 1] 0 1 1 0 0 0 0 1 0 1] 0 0spl
0 0 0 ] ] 1] ] 0 1 1 0 0 1 1 1 ] ] 0 UART/NO-BOOT
0 0 0 0 1] 1] 1] 1 1 1 0 0 0 0 1 0 1] 0 EMMC
0 0 0 0 1] 1] 1] 1 1 1 0 0 0 1 0 0 1] 0 USB
PRIMARY BOOT MODE CONFIG
05PI
& SPEED 33HMz
5 ICLK EXTERNAL
4 CSEL cso
USB
& PORT ]
5 MODE DFU
a LANE SWAP |NO
URRT TEXAS INSTRUMENTS INCORPORATED
6 |Rsv TIDEP-01022
5 RSV Prelimi Inf . Subi h
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POST BYPASS

T DEBUG CONSOLE
169 5 BLM{8AG601SN1D —]—0214 —L0207 —chog —Lc1ea J_0190
€200 202 4.70F 0.1uF 0.1uF 0.1uF 0.1uF
USART_LED N USART_PWREN 0.1uF T
2 M VDD_IO_3V3
LED_GRN D&ND
Silkscreen: FTDI_VBUS VPLL USART  DGND VUSART_1V8
u49 1 \AANS T T 1
TPS73433 BLM18AG601SN1D c210 c193 C208 c1o4 922 MCU CONSOLE TXD ((_HCUB0THonEs H
VUSART_VBUS 6 VUSART_3V3 C196 C192 4.7uF 0.1uF 0.1uF 0.1uF ‘ - -
VIN - vouT 0.1uF 470F
c212 c201 5 2 USART_NR
0.1uF 4.7uF NC NR % 922 MCU_CONSOLE RXD Y)-liCU-BOOTHODES H
4 3 Ce13 o cen vote: BPGNR used for volta i
B ge translation
EN  GND 0.1uF VUSART 1V8  DGND and signal isolation.
Terminal g o ST ovo
DGND N [ - VDD_IO_3V3
DGND N
Connector e ol obslsl slslks
U45 DGND .o u42 _L
TPD2E001DRL-Q VUSART_3y3 I3 Feg 2882 508 —Cs507
J16 VUSART_VBUS 1 £> 888 oooo 0.1uF © 0.1uF
USBMINI_AB 27| Voo 102 50 >55 === 6 USART_A_TXD b
A —— *—%5- NC 4 R154 79| VREGIN ADBUSO/TXD/TCK |7 USART A-RXD
USBVDD 101 GND K VREGOUT ADBUS1/RXD/TDI (g = DEND S 8 oD
USART DM ADBUS2/RTS#TDO Pyg— 2 o 0O
(75 SHIELD1 D- § USART DP ADBUS3/CTS#/TMS Pg7— 75 1DR™  Z DO RX/TX SWAP
§| SHIELD2 D+ [7 = DEND USART RESETn ADBUS4/DTR#/GPIOLO P55— 9,24  MCUBOOT_BUFF_ENz ) 10E
5| SHIELD3  ID [ R160 = ADBUS5/DSR#/GPIOLT 55— 4 13 xR R153 o
SHIELD4 5 USART RSET 5 RESET# ADBUS6/DCD#/GPIOL2 P57— USARTPD 5 1A1 1B1 (12 SDMCU_CONSOLE_RXD 9,22
USBVSS = REF ADBUS7/RI#/GPIOL3 P=—— = 1A2 182 X
silkscreen: TERMINAL 12 ACBUSO/TXDEN/GPIOHO 3(75 13 2DIR
D&ND ACBUS1/WRSTB#/GPIOH1 P5g— 20E
USART DM ACBUS2/RDSTB#/GPIOH2 P55—
R166 0 USART DP 2| ussom ACBUS3/RXLED#/GPIOH3 Pa— R155 22 & 1 on1 281 [HI—E50E K MCU_CONSOLE TXD 9,22
] 8 30 7 10__ USART_PD
~ USBDP ACBUS4/TXLED#/GPIOH4 P35— X——2A2 —x o 282
DEND ACBUSS/-/GPIOHS5 [—33 222
VUSART_3V3 ﬁgggg%gg:gng 34 R157 ©00o MCU_BOOTMODE [9:8],
E 10K _
VUSART_3V3 R170 R321 R171 N 7= ua HIGH-z UNTIL BOOT
1K 1K 1K BDBUSO/TXD/TCK DGND SN74AVCAT245RGYR-Q1 DONE.
o5 BDBUS1/RXD/TDI VDD_GPIORET 3V3
uaz7 0.1uF BDBUS2/RTS#TDO P77
4 5 63 BDBUS3/CTS#/TMS Pgz— DGND
DO vee T 55| EECS BDBUS4/DTR#/GPIOLO P75 — BEND
2 5 DENDISART EECS | 67| EESK BDBUS5/DSR#/GPIOL1 Pg—
GND cs = EEDATA BDBUS6/DCD#/GPIOL2 PDgg— C512 cs11
3 om o L USART EESK ] BDBUS7/RI#/GPIOL3 P—— 01uF ° 0 1uF
48 - -
R167 20K BCBUSO/TXDEN/GPIOHO
DEND 9oANdEE BCBUS1/WRSTB#/GPIOH1 Dgg— DEND S 8 DEND
USART EEDIN BCBUS2/RDSTBH#/GPIOH2 PZ5— 5 e 9
= USART OSCI 2 BCBUS3/RXLED#/GPIOH3 Pgg— 751 1DIR
USART EEDOUT = oscl BCBUS4/TXLED#/GPIOH4 25— 10E
= BCBUSS5/-/GPIOH5 %08
215 BCBUS6/-/GPIOHS (o USART PO a1 181 3 A189 {22 __A72 CONSOLE RXD 12
ooF 3 BCBUS7/-/GPIOH7 = 1A2 1B2 X
P 0sCco 3
36 14 | 2DIR
5 E 2 poonoooaoSUSPEND! De— 20E
@ PWREN# P>————
Zz2Zz2ZzZ2Z2Z2Z2Z RXDB
DGND TMHzCRYSTAL | W 9 33556666 R163 2 & {2n1 281 He—UsARTPD (A72_CONSOLE_TXD 12
FT2232H o i P -
USART 0sco | o2 e =2 R[8% (5! USART_PD :‘325 2= R161 LR162
©coo 10K < 10K
c206 Mee ~7 bl o S T
270F AV DGND SN74AVCAT245RGYR-Q1
%D DGND
USART_PWREN DGND DGND
DGND DGND DGND
- o o = = = = = = = = = = = = = = = = = -
VDD_IO_3V3
R300
100
VDD_IO_3V3
VDD_IO_3V3
XDS560v2 (default jtag support)
R278 R280
47K 47K
J13 TMS IS ON VDDSHVO DOMAIN TO ISOLATE UNTIL DOMAIN IS ENABLED.
VDD_IO_3V3
; VREF_DBG ™S | > EXT_TMS 22
9  SOC_TCK £ TCK D0 K soC_TDO
9 SOC_TDI > TDI NnRESET >> EMU_RSTn
RTCK TRSTPD XDS560V2 OPEN-DRAIN,
R279 0 AL EXTE 10— x0S560V2 ¢ , VSYS, sv% o 227?(9
Y— = EXTF VREF_TR 2 nTRST DESTINATION TO
»—£ TR_CLKO TR_CLK1 —-eﬁ< APPROPRIATE VOLTAGE o
TGT_DETECT Gnd16 LEVEL IF USED. 0.1uF
9 SOC_EMUO EMUo e e ThorS 2= 4 DND
- 0.1 1.1 22 EXT_TMS
o SocEmut S 415 TRDO.2 TRD1 2 |54 TRSTPD o ‘0"‘? 2 B > socmis o
%55 TRDO.3 TRD1.3 |5 U5 > SOC_TRST# 9 u40
%—57 TRD0.4 TRD1.4 55X 74CBTLV1G125CRG4
*—55-| TRDO.5 TRD1.5 55—
29 30 R304 TRSTn MIPI TRSTPD PULL DOWN VERSION VSYS
R281 %—377| TRD0.6 TRD1.6 [35 X 47K TRSTn MIPI nTRST MIPI PULLUP VERSION T
HSS TRDO.7 TRD1.7 HM FOR CJTAG SET THE RJ TO PINS 3-2.
o %35 TRD0.8 TRD1.8 |35
%37 TRD0.9 TRD1.9 35X
%357 TRD3.0 TRD2.0 |45
%—1 TRD3.1 TRD2.1 [35—X &N
%33 TRD3.2 TRD2.2 55—
%45 TRD3.3 TRD2.3 |45
D&ND %—47 TRD3.4 TRD2.4 [45—X
%97 TRD3.5 TRD2.5 |55~
%1 TRD3.6 TRD2.6 [55—X
%537 TRD3.7 TRD27 [z X |58
%2 TRD3.8 TRD2.8 |25~
%—z>— TRD3.9 TRD2.9 25— .-}
57 58
——=g Gnd57 Gnds8 5
591 TR ks TR LK |89 161920 EN.3VSI0_LDSW D I TEXAS INSTRUMENTS INCORPORATED
61 62 BSS138PS
&5 GndCti GndCt2 g1 3V3IO_LDSW IS 1.8V WITH 10K PULLDOWN < TlDEP_O1 022
GndCt3 GndCt4
WIPLOSH030 D&ND Preliminary Information - Subject to change
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OPTIONAL SD CARD SUPPORT

VIO_3V3 SD
VDD_IO_3V3
Jgsw
C500—=—
10uF 0.1uF DGND
s o o g
PLACE 36 OHM R NEAR TPD DEVICES T T T
) ¥ e o
DGND
MMC1_DAT2 oo o e DAT2 INSERT |2
MMC1_DAT3 SO CMD R CON MMCT_CND DAT3
MMC1_CMD K 310 36 FVVCT 0aT:
SD_CLK CON_MMC1_CLK VDD
MMC1_CLK = R317 36 — CLK INSERT_com -2
SD_DO R306 36 CON_MMC1_DATO vss
MMC1_DATO = VG DATO
MMC1_DAT1 SDOT CEIE 3. SO HCT_DATT & DAt R158
- 1K
Micro SD, Reverse
Vi0O_3V3 SD
VIO_3V3_SD VIO_3V3_SD N\
DEND DGND DEND
cigs c186 c187
0.1uF 0.1uF 0.1uF c1e4
0.1uF
DGND DGND ?“7
DGND
- Us4 - Us7 Us6 b I =3
Q Q Q Q
K4 K4 K4 K4
VDD_IO_3V3 3 101 102 5 3 101 102 5 3 101 102 5 3 101 102 5
—2 1 ne2 2 nc2 2 nc2 2 nc2
o o o o
4 4 4 4
R302 [©] [©] [©] [©]
10K < < < <
TPD2E001DRL-Q1 TPD2E001DRL-Q1 TPD2E001DRL-Q1 TPD2E001DRL-Q
m DGND DGND DGND DGND
1024 MMC1_SDCD R3 36} 4
ECAP1_IN \ /
VDD_I0_3V3
r VIO_3V3 SD
REV B, MOVE R303 IN FRONT OF R302, ADD R327 TO MMC_PWR_ON. -
44
; VIN1 VOUTH ;
VIN2 VOUuT2
‘3‘ on o7 | 897 micro second ramp
VBIAS
1024  MMC_PWR_ON cR0e =)
' _PWR_ON 33 To.4uF Z o €203
ECAP2_IN c uw NP
o o[TPS22965NDSGR
DGND
DGND

10
10

USBO_DATA_N
USBO_DATA P

TP3

10 USBO_DRVVBUS

USB PORT FOR DEBUG

VSYS_5V0
VDD_I0_3V3 158K R179
c3
10uF VBUS_USBC_CONN 10
1 o5y Cc223 DEND ut p VBUS_USBC
C224 0.1uF
R178 IADJ NC [5—X c2
10K TuF 2 VBUS_SYS VBUS_CON 0.1uF J1
D VBUS_SYS VBUS_SON 50V USBMINI_AB
GND GND USB2_DM 4 3 CONN USB2 DM_ 11 UsBvDD
VA 1245 VD S LA 2 6
] 5, L |-8 FL1o D-  SHIELD1
% b+ b+ — 31b.  SHIELD2 [&
10, 7 UsB2_DP 1 AR 2 CONN_USB2_DP 41D SHIELDS -2
© 5 I bEN pE——] A7z 10 DLW21SN121HQ2 5 SHIELD4 [
USBVSS
R176 10K A4 TPD3S716-Q1
VNV DGND
VDD_IO_3V3
- R4 0
©laia TOKA 7
3 DGND
= N il
5 t DGND K usBo_ID 10
RJ1
_|Bss13gps DGND
R36
10K 1B DEFAULT TO A-DEVICE
7 BSS138PS
DGND
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ADS7038 - AVDD 1S FILTERED DvDD COMMON SUPPLY

OPTIONAL BOTTOM SIDE
MOUNT, MIRRORED

T
]
]
]
]
: CONNECTOR (NO-POP) . VDD GRIORET 3v3
1 57 =
VDD_10_3V3 58 VDD_GPIORET 3V3 H
C = 120pF to 360pF o H 1
R236 R = 73.2 ohm to 583 ohm P3 * ! 1
K s C POPULATED FOR RESISTOR DIVIDER INPUTS ONLY. P t ! R GPioo.e 1224
P9 &> GPI00_34 12,24 H S 00—3 122
\ 5 R240 4 . P11 S GPI00.33 1224 o4 Co000_SPI2_CLK X GE:ngiZ Egj
9 MCUSPIOCS ) ncs AINO g R241 0 SGADCT O 24 P13 S GPI00.37 1224 0ol G000 SPI2 CS K ) - Y
924 MCU SPI0 LK 2) SCLK AIN1 Ro37 a0 <GADCT 1 24 1224 G2000 SPI2 CLK (O3 P15 Oy GPI00.44 1224 o4 2000 SPIZMOSI 20 |
9,24 MCU_SPIo_MOSI 5 SDI AIN2 D 40 X Apci2 24 1224 C2000 SPI2 CS K P17 1624 C2000 SPl2 MISO ; C ECAPOIN 1024
924 MCU_SPIo MISO & o SO0 AIN3 2 40 _QADCI3 24 1224 C2000_SPI2 MOSI, P19 20—
AIN4 = 40 _ADCI4 24 1224  C2000_SPI2_MISO P21 22 1 ECAPOIN 1024 : o4 ADC3 & ADC3 7 24
VvDD_10_3v3 AINS SADCIS 24 P23 24 ADC3 4 §§:_ gADCis 24
01 5vop  AING R231 4 ADCi 6 24 24 ADC3.6 P25 126 | ADC3 7 24 ' . -
232 4 % 24 ADC3 4 |28 | ADC3 5 24 32|
8y pecap AIN7 QADCI 7 24 = 227 — ] 24  ADC3_2 |32 ] ADC3 3 24
29 24 ADC3_0 I ADC3_1 24
0 AVDD VDDA 7038 3v3 C355 | case | C343 | caaa | case | csa7 | case |cass 24 ADCGJg P31 —jéADCﬁ,ﬁ 24 : - -
C100== C330=—= 17| G\D e Twe T Twe Toe Toe Toe Tue 24 ADC3O P33 L ADC31 - 24 ) 24 ADC2 6 ggz_ _:gg ADG2.7 24
1UF 1uF o4 ADoz,eg 37 2 ADG2 7 24 H 24 ADC2 4 40 (39 | ADC25 24
ADS7038IRTER - 24 ADC2.4 §:— pas ADC25 24 : 24 AD0272§ [ 44 §AD0273 24
1uF o o4 AD0272§ a0 4z 1 j§ ADG2s 24 H 24 ADC2 0 g:_ ADC2 1 24
2 ADC20O 47| P45 s ADC2 1 24 ! 24 ADC1 6 50 ADC1 7 24
DGND DGND 24 ADC1_6 a9 | P47 50 1 ADC1 7 24 : 24 ADCL4 gg:— éADmﬁ 2
ADST036 1.8V-3.3V 24 ADC‘—"% S Pst _ngDCLS 2 1 2 ADcng 56| 55 ] gADCLS 24
—2c P5: g g
o4 ADC1 2 55 PSg 56 | ADC1 3 24 1 24 ADC1_0 = 25 ADC1_1 24
VDD_IO_3V3 24 ADCI_0 201 P57 |58 | ADCI1 24 : 60 P59 [
P $_ H USAMTEC-TFM-130-02-X-D-WT
Root <7 SAMTEG-TFM-130-02X-D-W ] DEND DEND
]
10K st DEND DEND H
MAIN SIGNALS, BUFFERED ADC SIGNALS. .
. 5 R226 4 , LOW COST, ADC REPLACED WITH ADDITIONAL MAIN SIGNALS. ]
9 MCUSPI CS ncs AINO 12 nect 4 (ADC2 0 24 H
924 MOUSPITCLK & 3y SCLK AINT o 4 ADCZ 1 24 1
9,24 MCU_SPI1_MOSI T SDI AIN2 R - X ADG2 2 24 H s
924 MCU_SPIT_MISO K- 55 SDO AIN3 = 4 QADC2 3 24 J11 , ;
VDD_IO_3V3 AN 220 4 A s o e P2 : 24 C_MCU_ADCO_AIN2 al e (SR C_MCU_ADCO_AIN7 2
X AINS ) 5 2 4 C_MCU_ADCO_ P4 P3 _MCU_ADCO_ 4
10 R217 Z X 24 G_MCU_ADCO_AIN2 P3 P4 C_MCU_ADCO_AIN7 24 ég 6 5 8§
DVDD  AING 2 - ADCZE 24 2 C-MOU ADGY-AINS 28 158 ke 8 G MO ADGO AING 24} 24 CMCU_ADCO_AINS P6 P5 > C_MCU_ADCO_AING 24
& oecap ) - 4 P8 : 24 C_MCU_ADCO_AIN5 o bo C_MCU_ADCO_AINO 24
K 7 VDDA _7038_3V3 24 G_MCU_ADCO_AINS P9 P10 C_MCU_ADCO_AINO 24 -MOU_ADCO_/ 28 2 8 -MOU_ADCO_
ol | AVOD | cs27 | caes | caes | caza|cats | Catg | Cat1_| Cat2 2 G MOU ADGO-AINg gg (S SIY r G MOU-ADGO-AINS 24: 24 G_MCU_ADCO_AIN4 oz Pl C_MCU_ADCO_AINT 24
cs2 C304=—= 17 P13 Pia 5
e o PAD NP NP O[NP NP NP NP NP NP 024 WKUpﬁmoojé pis  pig |18 WKUP_GPIO0 84 924 | (524 W‘%ﬁpéﬁfggo;g§ bie b8 WeupGPio0 84 924
ADS703BIRTER 924, WKUP GPOA-1 9| P17 P18 WKUP_GRIOO_T4 924 8 "454  MCUMCANO_RX $5—] 20 P20 Pig 2 WKUP GPIOO 15 9.24
305 9,24 MCU MCANO_RX 3 1Pig P20 [20 ——<OSWKUP_GPIOO_15 924§ gon'ss  nGU MOANT AX K] 22| P29 P19 o o apee Y o
1uF 92426 MCU_MCAN1_RX 3 P21 P22 (57 S WKUP_GPIOO 7 9.24 ¢ "9 5,7y GPIoo 11 KS5—] 28 1p24  pos oo L S"Mcu_MCANO_TX 9,24
DEND 924 WKUP_GPIOO 11 <(So—— 28 1 pos  pos L——MCU_MCANO_ TX 9,24 ¢ -GPIO0_ 26 25 ! - ¢
25 26 1 924 WKUP_GPIOD 60 <So— P26 P25 1S MCU MCAN1 TX 924,26
9,24 WKUP_GPIOD 60 <So—— IS5 MCUMCANT TX 9,246 28 27
p 5 S 27 | P25 P26 58 - = S0 1 924 WKUP_GPIO0_6 <oo— P28 P27 WKUP_GPIOO_61 9,24
DEND DEND 924 WKUP_GPIOD_6 21 P27 pos oo > WKUP GPIGO 61 924 ¥ 924 WKOE GPICO 6 30| P28 P27 75 P-Ghico 81 52
AD57035 1.8v-3. 97 1124 WKUP_GPIOO_29 £ 1p29 P30 (o3 L XSWKUP GPIC0 48 1124 1 11 _GPIOO_ a2 | P30 P29y -GPIO0 .
T P31 P32 11,24 WKUP_GPIOO_47 {(3>—] 34 33 L (CDWKUP_GPIO0 50 11,24
11,24 WKUP_GPIOO_47 (C>—— gg P33 P34 gg ——CCSOWKUP_GPIO0 80 1124 | 1120\ b Gpiog 52 &S] 36 Egg Egg 35 [ OXSWKUP GPIO0 45 1124
1124 WKUP_GPIO0 52 55— 3 P35 Pas (oo —CCOWKUP_GPIOO 45 11.24 | 1154 WKOP Gpios 14 38 | P36 P35Iy WKUP GPICO 48 1124
1123 WKUP GPIO0 44 SG06— 37 P37 Pas [oo —QOWKUPGPIOO 46 1124 § 1154 WkUP GPIOO 59 07| P38 P37 759 [ OXOWKUP GPIO0 38 1124
1124 WKUP_GPIOO0_83 (00— 41| P39 P40 |73 SQWKUP_GPIO0. 85 1124 g 1124 WKUP_GPIOD_43 2100 pay 4 WKUP_GPIO0 49 11,24
VDD_I0_3V3 1124 WKUP_GPIOO 43 P41 P42 WKUP_GPIO0 49 11,24 41 43
ADC3_X ON MAIN DOMAIN 1124 WKUP_GPIOO 51 Q55— 43 1043 pag 24 [ XSWKUP GPIO0 54 11,24 § 1124 WKUP_GPIOD 51 <Ch>— 26| P4 P43 |35 WKUP_GPIO0 54 11,24
— ; i 45 4 Sl 24 ,B1824  WKUP_GPIOO_67 Coo— P46 P45 WKUP_GPIO0_66  9,18,24
91824  WKUP_GPIOO_67 77| P45 P46 (73 WKUP_GPIO0 66 9,182455,™"" \MCUBOOT BUFF_ENz 38 pug  pa7 [2L —<PWKUP_GPIOD 80 9,24
R207 92224 MCUBOOT BUFF_ENz yo—f s par  pas oo WKUP_GPIOO 80 9244 —BUFF_| ] 50| Pé8 P47 49 —GPI00 k
10K P49 P50 1 A 52 51
Uso 1824 EN_DRV_OUT < 2 P51 pso (22 L& MCURESETSTAT: 24 | 182¢  ENDRVOUT & e I K MCU_RESETSTATz 9,24
P53 P54 ©2000 ECAP1 ] VDD_I0_3V3 56 55 C2000_ECAP1
5 R213 y 3 VDD_IO_3V3 55 P55 P56 56 )_| 1 T 58 P56 P55 57
10 SPI0_GS > ncs AINO g i 40« Apcso 24 T i 5:7 PS5BS [5g C2000_ECAPZ S0 58 P57 [24 —
10 SPI0_CLK S 3y SCLK AINT 40 _RApbcat 24 59 60 ! 50 P59
10 SPlo_MOSI oo SOl AIN2 0 40 _XnAbcz2 24 P59 P ]
10 SPio_MISO & 700 SDO AN R205 20N St A SAMTEC-TFM-130-02-X-D-WT : SAMTEC-TFM-130-02-X-D-WT
206 0 - < <
vbR_10_3V3 10 AINS R202 4 S, ADC3_5 24 N4 MCU SIGNALS N/ ] MCU SIGNALS
DVDD  AIN6 g 203 40 5o4DC36 24 DEND | DGND DGND
8 beap AIN7 KADC3_7 24 DGND e o o o o o o e e e e e e e e e e e e - - - - - - - - - - - -
0 voD ¥ VDDA 7038 3V3 | G298 | G299 | G287 | Coss | c279 | 280 czeej_czw
GND -— = = = = =
crt C260=—= 17
o e PAD NP NP NP NP NP NP NP | NP
ADS7038IRTER — 102824 MMC1_SDCD R328 NP-0 C2000_ECAP1
1uF 102324  MMC_PWRON 5—R29 NP-0
DEND
REV B, ADD ECAP1/2 AS RMUX OPTION.
p&ND DEND
ADS7038 1.8V-3.3V
WKUP_GPIO0 6 9,24
WKUP_GPIO0 7 9,24 MCU INPUTS ARE R-DIVIDER SO CAP IS NEEDED.
SWITCHABLE BOOTHMODES W?ﬂﬁ:ﬁﬁlggﬁo S MU ADC. BT TRIGEERO 11 MCU_ADCO_AINO <K A 40> C MCU ADCO_AINO 24
21 MCU_BOOTMODES > R228 MCU_SPI1_CLK 9,24 WKUPGPIOO 14 o0 1 MOUADGOANE &8 R104 4003 CMOUADGOAINZ 24
o — 00 0 < cl 7S - 0S . 7G O . y MCU_BOOT6/SWITCH (PULLUP /PULDOWN) Ci o Ci - < R10! 4 >, 07 Cl " C -
51 MGUBOOTMODES &K MO SPH M0 654 WHUP_GPICOTS 82 weu_eoor/putiooms 1 MOUADGIANG &S G 40 0KS CGU ADGO NS o4
21 MCU_BOOTMODE6 > WKUP_GPIO0_14 9,24 <> WKUP_GPIO0_29 11,24 11 MCU_ADCO_AIN5 > :ég - <>> C_MCU_ADCO_AINS 24
11 MCU_ADCO_AING <K R S G MCU ADCO_AING 24
21 BOOTMODEG & 1K R2g4 O>WKUP_GPIOD 80 9,24 WKUP_GPIO0 43 11,24 11 MCU_ADCO_AIN7 K 06 4 C_MCU_ADCO_AIN7 24
WKUP_GPIO0 44 11.24
WKUP_GPIO0 45 11,24 cis1 | c152 | o144 | ct49| o153 [ ciso | c1as | c1a7
WKUP_GPIO0 46 11,24 == T = = ==
WKUP_GPIO0 47~ 11.24 150pF | 150pF | 150pF | 150pF 150pF | 150pF | 150pF | 150pF
VDD_IO_3V3 WKUP_GPIO0 48 11,24
STATIC BOOTMODES T WKUP_GPIO0_49 11,24
WKUP_GPIO0 50 11,24
WKUP_GPIO0 51 11,24
924 MCU_SPI0_CLK ((—CU-BO0THODEQ 1 WKUP_GPIO0 52 11,24 DGND
WKUP_GPIO0 53 11,24
WKUP_GPIO0 54 11.24
MCU_BOOTMODE1 WKUP_GPIO0_55 11,24
9,24 MCU_SPIO_MOSI (- L 19.2MHZ
WKUP_GPIO0_60 9,24 WKUP_UARTO_RXD
WKUP_GPIO0_61 9,24 WKUP_UARTO_TXD
HCU_BOOTHODE? WKUP_GPIO0_ 66 918,24 MCU_T2C0_SCL/PULLUP
9,24 MCU_SPIO_MISO ) L WKUP_GPIO0_67 9,18,24 MCU_I2CO_SDA/PULLUP
WKUPGPIO S oBq | Te/SUITCRITILIDOM/ERLOD VDD 10_3v3 VDDA 7038 3V3 TEXAS INSTRUMENTS INCORPORATED
MCU_BOOTMODE7 - - N
9,24 WKUP_GPIO0_15 <) L 5
MCU_MCANO TX 9,24
{ MCUIMCANO_RX .24 TIDEP-01022
>< MCU_MCAN1_TX 9,24,26
A4 MCU_MCANi RX ~ 9.24.26 . . .
baND cas Preliminary Information - Subject to change
< ECAPO_IN 10,24 16V
Title: DRA821 GPCARD
> EN_DRV_OUT 18,24
Page Contents: TBD
€2000_SPI2 CLK 12,24
C2000 SPI2 CS 12,24
2000 SPI2_ MOSI 12,24 Size:  C DOCNO: 5190472 REV: B
2000 SPI2 MISO 1224
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SFSDT-30-30-G-05.00-DR-NUS

CONNECTOR PINNING FROM PGCARD TO C2000 CARD SHOULD BE MIRRORED:
SEE sfsdx—xx—-xxxXx—xxXx—xX.xx—-xx—-xxx-mkt.pdf FOR CABLE DETATILS.

O CAN/LIN T1 ™ vUse O

60 J 59 1 2
MAIN_SPI
-
g
=
g g
: i
S S apc3
g ¢
S
g
ADC2
ADC1
1 2 59 |, 60
3.850 IN.

SAMTEC-TFM-130-02-X-D-WT

60 J 59 2

MCU_ADC
=}
4
=
S =}
@ 4

=

o 3]
=4 o
S &
<
3]

MCU_GPIO

1 2 59 I— 60

USB .
O CONSOLE PONER O

OPTIONAL CONNECTOR
FOOTPRINT ON BOTTOM
SIDE.
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12
12
12

12
12

12

12

12

12
12
12

12
12

CAN

VDD_GPIORET_3V3 VSYS_5V0
—[ C229 C234
0.1uF 0.1uF
us
11 3
DGND vio vee DGND
14
MCANO_1_STB STB1
MCANO_RX (—B0 106 2 RXD1  CANHI [ OANH.0
MCANO_TX > TXD!  CANL1 CANL_O
8
sTB2
T Rxo2  cANH2 y:g CANH_T
TXD2 ~ CANL2 CANL_1
R187 § GND1 paD -2
REV-B, MCU MCAN OPTION. VDD_GPIORET_3V3 < 10K GND2
WHEN POPULATED FOR MCU
MCAN, U5 MUST BE IN TCAN1046VDMTRQ1
STANDBY FOR GPIO RETENTION
MODE AND U5 CANNOT BE A
WAKEUP SOURCE. MCU MCAN 1
IS NOT ON THE
VDD_GPIORET_3V3 POWER
DOMAIN. DGND
VDD_GPIORET_3V3 VSYS._5V0
—[ c228 c233
0.1uF 0.1uF
Us
11 3
DGND vio vee DGND
14
MCAN2 3 STB ) STB1 H
MCAN2 RX ho2 106 2 RXDT  CANHI [ CANH.2
MCAN2_TX > TXD1  CANL1 CANL_2
8
sTB2
MCAN3_RX (—Be g I Rxoe  cankz [ OANH.S
MCAN3_TX > TXD2  CANL2 CANL_3
R186 21Nt pap 2
VDD_GPIORET_3V3< 10K GND2
TCAN1046VDMTRQ1
DGND
VDD_GPIORET_3V3 VSYS 5V0
c227 C232
AuF AuF
0.1ul w7 0.1ul
11 3
DGND vio vee DGND
14
MCAN4 5 STB STB1
MCAN4 RX (—ot g 2 RXD1  CANHI [ OANH.4
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SINGLE NET NODES FOR TBD FEATURES
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
Tl products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third
party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (www.ti.com/legal/termsofsale.html) or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products.
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