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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. 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).
  3. 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 (PI) parameters based on this specific 
         PCB design (stack-up, placement, routing, via types, etc).
     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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REVISION HISTORYPreliminary

DATE

Initial release of DRA829x/TDA4VMx reference design.

Drafted from EVM SoM SCH rev E5 - E7 with additional new pages added as needed.1.0 TI EVM Design Team16 June 2020
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Released SCH & PCB1.0

Major PCB/SCH/BOM changes tthat impact netlist & PCB routing (i.e. blue-wire mods). 03/28/2018 BMc2.0
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1.1 Minor SCH/BOM changes tthat don't impact PCB routing (i.e. no blue-wire mods). 02/28/2018 BMc
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DUAL TPS65941x-Q1 PMICs POWER FLOW DIAGRAMPreliminary
Recommended for Superset Use Case max power
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SoM I2C ADDRESS TABLE
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GPIO MAPPING TABLEPreliminary
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MLB

DSI

CSI Interface

Note:  ATB pins to be left unconnected

Note:  ATB pins to be left unconnected

Note:  ATB pins to be left unconnected

Preliminary
DGND

DGND

DGND

MLB0_MLBSIG_P 27
MLB0_MLBSIG_N 27

MLB0_MLBDAT_N 27
MLB0_MLBDAT_P 27

MLB0_MLBCLK_P 27
MLB0_MLBCLK_N 27

DSI0_TX0_N 30
DSI0_TX0_P 30

DSI0_TX1_N 30
DSI0_TX1_P 30

DSI0_TX2_N 30
DSI0_TX2_P 30

DSI0_TX3_N 30
DSI0_TX3_P 30

DSI0_TXCLK_N 30
DSI0_TXCLK_P 30

CSI0_RX3_N 33
CSI0_RX3_P 33

CSI0_RX2_N 33
CSI0_RX2_P 33

CSI0_RX1_N 33
CSI0_RX1_P 33

CSI0_RX0_N 33
CSI0_RX0_P 33

CSI1_RX0_N 27
CSI1_RX0_P 27

CSI1_RX1_N 27
CSI1_RX1_P 27

CSI1_RX2_N 27
CSI1_RX2_P 27

CSI1_RX3_N 27
CSI1_RX3_P 27

CSI0_RXCLK_P 33
CSI0_RXCLK_N 33

CSI1_RXCLK_P 27
CSI1_RXCLK_N 27
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CSI0-RX
PwrGrp:VDDA_1P8_CSIRX

PwrGrp:VDDA_1P8_CSIRX

CSI1-RX

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U9F

J721E_181212

CSI0_RXCLKP
A21

CSI0_RXCLKN
B20

CSI0_RXP0
A20

CSI0_RXN0
B19

CSI0_RXP1
C19

CSI0_RXN1
D18

CSI0_RXP2
C18

CSI0_RXN2
D17

CSI0_RXP3
E17

CSI0_RXN3
E16

CSI0_RXRCALIB
F16

CSI0_ATB_0_H
E18

CSI0_ATB_1_H
F18

CSI1_RXCLKP
A18

CSI1_RXCLKN
B17

CSI1_RXP0
A17

CSI1_RXN0
B16

CSI1_RXP1
C16

CSI1_RXN1
D15

CSI1_RXP2
C15

CSI1_RXN2
D14

CSI1_RXP3
E14

CSI1_RXN3
E13

CSI1_RXRCALIB
F15

CSI1_ATB_0_H
G10

CSI1_ATB_1_H
F11

R238
500E_0.1%
0402

R209
100E_1%
0201

MLB
PwrGrp:VDDA_MLB

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U9L

J721E_181212

MLB0_MLBCP
AD2

MLB0_MLBCN
AE2

MLB0_MLBDP
AC3

MLB0_MLBDN
AD3

MLB0_MLBSP
AD1

MLB0_MLBSN
AC1

R215
100E_1%
0201

R234
500E_0.1%
0402

R217
100E_1%
0201

DSI-TX
PwrGrp:VDDA_1P8_DSITX

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U9E

J721E_181212

DSI_TXCLKP
E11

DSI_TXCLKN
E10

DSI_TXP0
C12

DSI_TXN0
D11

DSI_TXP1
C13

DSI_TXN1
D12

DSI_TXP2
A14

DSI_TXN2
B13

DSI_TXP3
A15

DSI_TXN3
B14

DSI_TXRCALIB
F12

DSI_ATB_0_H
G9

DSI_ATB_1_H
F10

R237
500E_0.1%
0402

DSI_TX_CALIB

MLB0_MLBCLK_P

MLB0_MLBCLK_N

MLB0_MLBDAT_P

MLB0_MLBDAT_N

MLB0_MLBSIG_N

MLB0_MLBSIG_P

CSI1_RXRCALIB

CSI0_RXRCALIB
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SERDES

Note: Place DC blocking caps near
SOM Connector

Note:  ATB pins to be left unconnected

Preliminary

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

PCIe0_TX0_N 25
PCIe0_TX0_P 25

PCIe0_RX0_N 25
PCIe0_RX0_P 25

SGMII2_TX0_P 25
SGMII2_TX0_N 25

SGMII2_RX0_P 25
SGMII2_RX0_N 25

SOC_SERDES1_REFCLK_P 25
SOC_SERDES1_REFCLK_N 25

SOC_SERDES0_REFCLK_P 25
SOC_SERDES0_REFCLK_N 25

SOC_SERDES2_REFCLK_P 25
SOC_SERDES2_REFCLK_N 25

PCIE1_RX0_P 25
PCIE1_RX0_N 25

PCIE1_TX0_P 25
PCIE1_TX0_N 25

PCIE1_TX1_N 25
PCIE1_TX1_P 25

PCIE1_RX1_P 25
PCIE1_RX1_N 25

PCIe2_RX0_P 25

PCIe2_TX0_P 25
PCIe2_TX0_N 25

PCIe2_RX0_N 25

PCIe2_TX1_N 25
PCIe2_TX1_P 25

PCIe2_RX1_N 25
PCIe2_RX1_P 25

USBC_SS_TX2_P 28
USBC_SS_TX2_N 28

USBC_SS_RX2_N 28
USBC_SS_RX2_P 28

USBC_SS_TX1_N 28
USBC_SS_TX1_P 28

USBC_SS_RX1_N 28
USBC_SS_RX1_P 28

CLKGEN_USB_REFCLK_P 25
CLKGEN_USB_REFCLK_N 25

DP0_TX0_N 29
DP0_TX0_P 29

DP0_TX1_N 29
DP0_TX1_P 29

DP0_TX2_P 29
DP0_TX2_N 29

DP0_TX3_P 29
DP0_TX3_N 29

DP0_AUX_N 29
DP0_AUX_P 29

SOC_SERDES4_REFCLK_N 25
SOC_SERDES4_REFCLK_P 25
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C420 0.22uF
6.3V0201

R216
3.01K_1%

C225 0.22uF
6.3V0201

R205
3.01K_1%

R203
49.9E_1%
0402

C421 0.22uF
6.3V 0201

R202
49.9E_1%
0402

C215 0.1uF
6.3V0201

R201
49.9E_1%
0402

C213 0.22uF
6.3V0201

R236
3.01K_1%

R213
49.9E_1%
0402

C418 0.22uF
6.3V0201

C217 0.22uF
6.3V0201

C224 0.22uF
6.3V0201

R208
49.9E_1%
0402

TP42

R214
49.9E_1%
0402

SERDES0
PwrGrp:VDDA_1P8_SERDES

SERDES1
PwrGrp:VDDA_1P8_SERDES

PwrGrp:VDDA_1P8_SERDES

SERDES2

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U9R

J721E_181212

SERDES0_REXT
AE18

SERDES0_TX0_P
AG18

SERDES0_TX0_N
AF19

SERDES0_RX0_P
AJ18

SERDES0_RX0_N
AH19

SERDES0_TX1_P
AG17

SERDES0_TX1_N
AF18

SERDES0_RX1_P
AJ17

SERDES0_RX1_N
AH18

SERDES1_REXT
AE13

SERDES1_TX0_P
AG14

SERDES1_TX0_N
AF15

SERDES1_RX0_P
AJ14

SERDES1_RX0_N
AH15

SERDES1_TX1_P
AG15

SERDES1_TX1_N
AF16

SERDES1_RX1_P
AJ15

SERDES1_RX1_N
AH16

SERDES2_REXT
AD13

SERDES2_TX0_P
AG12

SERDES2_TX0_N
AF13

SERDES2_RX0_P
AJ12

SERDES2_RX0_N
AH13

SERDES2_TX1_P
AG11

SERDES2_TX1_N
AF12

SERDES2_RX1_P
AJ11

SERDES2_RX1_N
AH12

PCIE_REFCLK0P
AD16

PCIE_REFCLK0N
AE17

PCIE_REFCLK1P
AD15

PCIE_REFCLK1N
AE14

PCIE_REFCLK2P
AD12

PCIE_REFCLK2N
AE11

C419 0.22uF
6.3V 0201

TP37

C220 0.22uF
6.3V0201

C226 0.22uF
6.3V0201

R206
3.01K_1%

TP39

C222 0.22uF
6.3V0201

C416 0.22uF
6.3V0201

TP43

C221 0.22uF
6.3V0201

C417 0.22uF
6.3V 0201

C415 0.22uF
6.3V 0201

C223 0.22uF
6.3V0201

C227 0.22uF
6.3V0201

C218 0.22uF
6.3V0201

R207
3.01K_1%

C214 0.1uF
6.3V0201

C423 0.22uF
6.3V 0201

TP38

C414 0.22uF
6.3V0201

TP35

J721E SR1.0

Pin Mux:v0.13.2 Ballout:v20181212

SERDES3
PwrGrp:VDDA_1P8_SERDES

PwrGrp:VDDA_1P8_SERDES

SERDES4

DP0-AUX
PwrGrp:VDDA_1P8_DP

DRA829 DM vC

U9S

J721E_181212

SERDES3_REXT
AE8

SERDES3_TX0_P
AG8

SERDES3_TX0_N
AF9

SERDES3_RX0_P
AJ8

SERDES3_RX0_N
AH9

SERDES3_TX1_P
AG9

SERDES3_TX1_N
AF10

SERDES3_RX1_P
AJ9

SERDES3_RX1_N
AH10

SERDES4_REXT
F9

SERDES4_REFCLK_P
E8

SERDES4_REFCLK_N
E7

SERDES4_TX0_P
A12

SERDES4_TX0_N
B11

SERDES4_RX0_P
C10

SERDES4_RX0_N
D9

SERDES4_TX1_P
A11

SERDES4_TX1_N
B10

SERDES4_RX1_P
C9

SERDES4_RX1_N
D8

SERDES4_TX2_P
A9

SERDES4_TX2_N
B8

SERDES4_RX2_P
C7

SERDES4_RX2_N
D6

SERDES4_TX3_P
A8

SERDES4_TX3_N
B7

SERDES4_RX3_P
C6

SERDES4_RX3_N
D5

PCIE_REFCLK3P
AD10

PCIE_REFCLK3N
AE9

DP0_AUX_ATB_0
F6

DP0_AUX_ATB_1
E6

DP0_AUXP
F7

DP0_AUXN
G6

TP40

C422 0.22uF
6.3V0201

C219 0.22uF
6.3V0201

TP36

C216 0.22uF
6.3V0201

C212 0.22uF
6.3V0201

C_PCIe0_TX0_P
C_PCIe0_TX0_N

C_SGMII2_TX0_P
C_SGMII2_TX0_N

C_PCIE1_TX0_N
C_PCIE1_TX0_P

C_PCIE1_TX1_N
C_PCIE1_TX1_P

C_PCIe2_TX0_N
C_PCIe2_TX0_P

C_PCIe2_TX1_N
C_PCIe2_TX1_P

SERDES0_REXT

SERDES1_REXT

SERDES2_REXT

C_USB_SS_TX2_P

SERDES4_REXT

C_DP0_TX3_P

C_DP0_TX0_P

C_USB_SS_TX1_P

C_DP0_TX2_P

C_DP0_TX3_N

SERDES3_REXT

C_USB_SS_TX1_N

C_DP0_TX2_N

C_DP0_TX1_P
C_DP0_TX1_N

C_DP0_TX0_N

SERDES4_RX2_P

SERDES4_RX1_N

SERDES4_RX0_P

SERDES4_RX2_N

SERDES4_RX1_P

SERDES4_RX0_N

SERDES4_RX3_N
SERDES4_RX3_P

C_USB_SS_TX2_N

C_DP0_AUX_N
C_DP0_AUX_P
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MMC Interface

UFS Interface

GPIO1_22

GPIO1_25

Preliminary

DGND

VDD_IO_3V3

VDD_IO_3V3

MMC1_DAT0 26
MMC1_DAT1 26
MMC1_DAT2 26
MMC1_DAT3 26

MMC0_DAT0 32
MMC0_DAT1 32
MMC0_DAT2 32
MMC0_DAT3 32
MMC0_DAT4 32
MMC0_DAT5 32
MMC0_DAT6 32
MMC0_DAT7 32

MMC0_CLK 32

MMC0_CMD 32

MMC0_DS 32

CSI2_EXP_A_GPIO2 26
GPIO1_24/UART9_TXD 26
GPIO1_23/UART9_RXD 26

CSI2_EXP_A_GPIO4 26

MMC1_CLK 26

MMC1_CMD 26

MMC1_SDCD/PCIE2_CLKREQN 26

ENET_EXP_INTB 26

I2C3_SCL 26

I2C3_SDA 26

UFS0_RX0_P 25
UFS0_RX0_N 25

UFS0_RX1_N 25
UFS0_RX1_P 25

UFS0_TX0_N 25
UFS0_TX0_P 25

UFS0_TX1_N 25
UFS0_TX1_P 25

UFS0_RST# 25

UFS0_REF_CLK 25
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MMC0
PwrGrp:VDDS_MMC0

MMC1
PwrGrp:VDDSHV5

PwrGrp:VDDSHV6

MMC2

RGMII5
PwrGrp:VDDSHV3

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U9M

J721E_181212

MMC0_CALPAD
AE1

MMC0_CLK
AF1

MMC0_CMD
AE3

MMC0_DAT0
AG2

MMC0_DAT1
AH1

MMC0_DAT2
AG3

MMC0_DAT3
AF4

MMC0_DAT4
AE5

MMC0_DAT5
AF3

MMC0_DAT6
AG1

MMC0_DAT7
AF2

MMC0_DS
AE4

MMC0_VCTRL_TP
AD4

MMC1_DAT3
R26

MMC1_CLK
P25

MMC1_DAT0
R24

MMC1_DAT2
R25

MMC1_CMD
R29

MMC1_SDWP
R28

MMC2_CLK
T26

MMC2_CMD
T25

MMC2_DAT0
T24

MMC2_DAT1
T27

MMC2_DAT2
T29

MMC2_DAT3
T28

MMC1_DAT1
P24

MMC1_SDCD
P23

R81
2.2K
0201

UFS0
PwrGrp:VDDA_1P8_UFS

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U9N

J721E_181212

UFS0_REF_CLK
AE6

UFS0_RSTN
AD6

UFS0_TX_DP0
AF7

UFS0_TX_DN0
AG6

UFS0_RX_DP0
AJ2

UFS0_RX_DN0
AH3

UFS0_TX_DP1
AF6

UFS0_TX_DN1
AG5

UFS0_RX_DP1
AJ3

UFS0_RX_DN1
AH4

R79
2.2K
0201

R86

10K_1%
0402

R204 10K_1%
0201

R16822E_1%
0402

MMC0_CALPAD

I2C3_SCL
I2C3_SDA

UFS0_REF_CLK_R

MMC1_SDCD/PCIE2_CLKREQN
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LPDDR4 EMIF

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

VDD_DDR_1V1

VDD_DDR_1V1

VDD1_LPDDR4_1V8

VDD_DDR_1V1

VDD_DDR_1V1

DGND

DGND

DGND

VDD_DDR_1V1

VDD1_LPDDR4_1V8

DGND

DGND

DGND

VDD_DDR_1V1

DGND

DGND

H_DDR_RET_1V123

Title

Size Rev

Date: Sheet of

Project : 

J7 EVM
E5

LPDDR4

C

11 36
Friday, June 12, 2020

TIDEP-01020

Title

Size Rev

Date: Sheet of

Project : 

J7 EVM
E5

LPDDR4

C

11 36
Friday, June 12, 2020

TIDEP-01020

Title

Size Rev

Date: Sheet of

Project : 

J7 EVM
E5

LPDDR4

C

11 36
Friday, June 12, 2020

TIDEP-01020

C397

0.01uF
50V
0402

C384

0.01uF
50V
0402

R243

240E_1%1%

0201

R232
10K_1%
0402

R233

240E_1%1%
0201

C392

0.01uF
50V
0402

C323

0.01uF
50V
0402

C155

1uF
10V
0402

C374

0.01uF
50V
0402

R242

240E_1%1%

0201

C338

10uF

16V
0603

C290

0.01uF
50V
0402

C101

0.01uF
50V
0402

C133

10uF
16V
0603

C102

0.1uF
16V
0402

C393

0.01uF
50V
0402

R228
10K_1%

0402

U11A

MT53D1024M32D4DT

DQ0_A
B2

DQ7_A
B4

DQ15_A
B9

DQ8_A
B11

DQ1_A
C2

DMI0_A
C3

DQ6_A
C4

DQ14_A
C9

DMI1_A
C10

DQ9_A
C11

DQS0_T_A
D3

DQS1_T_A
D10

DQS0_C_A
E3

DQ13_A
E9

DQS1_C_A
E10

DQ3_A
F2 DQ2_A
E2

DQ5_A
E4 DQ4_A
F4

DQ10_A
E11

DQ11_A
F11

DQ12_A
F9

ODT_CA_A
G2

CA5_B
P11

RESET_N
T11

DNU11
AB11

DNU12
AB12

DNU9
AB1

DNU10
AB2

DQ0_B
AA2

DQ1_B
Y2

DQ2_B
V2

DQ3_B
U2

DQ4_B
U4

DQ5_B
V4

DQ6_B
Y4

DQ7_B
AA4

DQ8_B
AA11

DQ9_B
Y11

DQ10_B
V11

DQ11_B
U11

DQ12_B
U9

DQ13_B
V9

DQ14_B
Y9

DQ15_B
AA9

DMI0_B
Y3

DMI1_B
Y10

DQS0_T_B
W3

DQS1_T_B
W10

DQS0_C_B
V3

DQS1_C_B
V10

CA0_A
H2

CA1_A
J2

CA2_A
H9

CA3_A
H10

CA4_A
H11

CA5_A
J11

CA0_B
R2

CA1_B
P2

CA2_B
R9

CA3_B
R10

CA4_B
R11

CS0_A
H4

CS1_A
H3

CKE0_A
J4

CKE1_A
J5

CK_T_A
J8

CK_C_A
J9

CS0_B
R4

CS1_B
R3

CKE0_B
P4

CKE1_B
P5

CK_T_B
P8

CK_C_B
P9

ZQ0
A5

ZQ1
A8

ODT_CA_B
T2

DNU1
A1

DNU2
A2

DNU3
A11

DNU4
A12

DNU5
B1

NC1
G11

NC2
K5

NC3
K8

NC4
N5

NC5
N8

DNU6
B12

DNU7
AA1

DNU8
AA12

C301

0.01uF
50V
0402

C303

0.01uF
50V
0402

C287

0.1uF
16V
0402

C398

0.01uF
50V

0402

C399

0.01uF
50V
0402

C302

0.01uF
50V
0402

U11B

MT53D1024M32D4DT
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4
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K
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S
K

1
1

VDDQ
B3

VDDQ
B5

VDDQ
B8

VDDQ
B10

VDDQ
D1

VDDQ
D5

VDDQ
D8

VDDQ
D12

VDDQ
F3

VDDQ
F10

V
S

S
N

4

V
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S
N

9
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S
N

1
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S

S
P
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1
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Y
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1
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S
A

B
3

V
S

S
A

B
5

V
S

S
A

B
8

V
S

S
A

B
1
0

VDD1
T4

VDD1
T9

VDD1
U1

VDD1
U12

VDDQ
U3

VDDQ
U10

VDDQ
AA3

VDDQ
AA5

VDDQ
AA8

VDDQ
AA10

VDDQ
W1

VDDQ
W5

VDDQ
W8

VDDQ
W12

VDD2
F5

VDD2
F8

VDD2
A4

VDD2
A9

VDD2
H1

VDD2
H5

VDD2
H8

VDD2
H12

VDD2
K1

VDD2
K3

VDD2
K10

VDD2
K12

VDD2
N1

VDD2
N3

VDD2
N10

VDD2
N12

VDD2
R1

VDD2
R5

VDD2
R8

VDD2
R12

VDD2
U5

VDD2
U8

VDD2
AB4

VDD2
AB9

VDD1
F1

VDD1
F12

V
S

S
N

2

VDD1
G4

VDD1
G9

R239
10K_1%
0402

C388

0.01uF
50V

0402

C400

0.01uF
50V

0402

C389

0.01uF
50V
0402

R235
10K_1%
0402

C289

0.01uF
50V

0402

R230
10K_1%
0402

R227
10K_1%
0402

C341

0.01uF
50V

0402

C288

0.01uF
50V

0402

C391

0.01uF
50V
0402

C394

0.1uF
16V
0402

PwrGrp:VDDS_DDR

DDR0

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U9G

J721E_181212

DDR_RET
P6

DDR0_ATB0
N6

DDR0_ATB1
L6

DDR0_CA0
G4

DDR0_CA1
H3

DDR0_CA2
K5

DDR0_CA3
J4

DDR0_CA4
K2

DDR0_CA5
H5

DDR0_CAL0
H2

DDR0_CKE0
G3

DDR0_CKE1
J3

DDR0_CKP
H1

DDR0_CKN
J1

DDR0_CSN0_0
J5

DDR0_CSN0_1
K3

DDR0_CSN1_0
G5

DDR0_CSN1_1
J2

DDR0_DQS0P
B2

DDR0_DQS0N
B1

DDR0_DQS1P
E3

DDR0_DQS1N
E2

DDR0_DQS2P
M3

DDR0_DQS2N
M2

DDR0_DQS3P
R2

DDR0_DQS3N
R1

DDR0_RESETN
K6

DDR0_DM0
A3

DDR0_DM1
E4

DDR0_DM2
N1

DDR0_DM3
R5

DDR0_DQ0
A5

DDR0_DQ1
A6

DDR0_DQ2
B5

DDR0_DQ3
C2

DDR0_DQ4
B4

DDR0_DQ5
C3

DDR0_DQ6
A2

DDR0_DQ7
A4

DDR0_DQ8
D1

DDR0_DQ9
C4

DDR0_DQ10
F1

DDR0_DQ11
G2

DDR0_DQ12
F2

DDR0_DQ13
F3

DDR0_DQ14
D3

DDR0_DQ15
F5

DDR0_DQ16
L5

DDR0_DQ17
M5

DDR0_DQ18
N5

DDR0_DQ19
L4

DDR0_DQ20
L2

DDR0_DQ21
L1

DDR0_DQ22
N2

DDR0_DQ23
N4

DDR0_DQ24
T3

DDR0_DQ25
T2

DDR0_DQ26
P2

DDR0_DQ27
P3

DDR0_DQ28
P5

DDR0_DQ29
R4

DDR0_DQ30
T4

DDR0_DQ31
T5

C345

0.01uF
50V

0402

C387

0.01uF
50V
0402

C386

0.01uF
50V

0402

C373

0.01uF
50V
0402

C156

0.01uF
50V
0402

C312

10uF

16V
0603

C395

0.01uF
50V
0402

LPDDR4_DQ2
LPDDR4_DQ1
LPDDR4_DQ0

LPDDR4_DQ8
LPDDR4_DQ7
LPDDR4_DQ6
LPDDR4_DQ5
LPDDR4_DQ4
LPDDR4_DQ3

LPDDR4_DQ13
LPDDR4_DQ12
LPDDR4_DQ11
LPDDR4_DQ10
LPDDR4_DQ9

LPDDR4_DQ15
LPDDR4_DQ14

LPDDR4_DM1_DBI1#
LPDDR4_DM0_DBI0#

LPDDR4_DQS1_N

LPDDR4_DQS0_N

LPDDR4_DQS1_P

LPDDR4_DQS0_P

LPDDR4_CKE0

LPDDR4_CK_T
LPDDR4_CK_C

LPDDR4_CK_T
LPDDR4_CK_C

LPDDR4_CKE0
LPDDR4_CKE1

LPDDR4_ZQ1
LPDDR4_ZQ0

LPDDR4_DQ29
LPDDR4_DQ28
LPDDR4_DQ27

LPDDR4_DQ25
LPDDR4_DQ26

LPDDR4_DQ19
LPDDR4_DQ18
LPDDR4_DQ17

LPDDR4_DQ24

LPDDR4_DQ31
LPDDR4_DQ30

LPDDR4_DQ23
LPDDR4_DQ22
LPDDR4_DQ21

LPDDR4_DQ16

LPDDR4_DQ20

LPDDR4_CKE1

LPDDR4_DM3_DBI3#
LPDDR4_DM2_DBI2#

LPDDR4_DQS2_N

LPDDR4_DQS3_N
LPDDR4_DQS3_P

LPDDR4_DQS2_P

LPDDR4_CA3
LPDDR4_CA2
LPDDR4_CA1
LPDDR4_CA0

LPDDR4_CA5
LPDDR4_CA4 LPDDR4_CA4

LPDDR4_CA3
LPDDR4_CA2
LPDDR4_CA1
LPDDR4_CA0

LPDDR4_CA5

LPDDR4_CSN0_1
LPDDR4_CSN1_1

LPDDR4_CSN0_0
LPDDR4_CSN1_0

LPDDR4_ODT_CA_BLPDDR4_ODT_CA_A

LPDDR4_ODT_CA_A

LPDDR4_ODT_CA_B

DDR0_CAL0

LPDDR4_CKE1

LPDDR4_CSN1_0
LPDDR4_CSN1_1

LPDDR4_DQS0_P

LPDDR4_DQS1_P

LPDDR4_DQS2_P

LPDDR4_DQS3_P

LPDDR4_DQS0_N

LPDDR4_DQS1_N

LPDDR4_DQS2_N

LPDDR4_DQS3_N

LPDDR4_CK_C
LPDDR4_CK_T

LPDDR4_CKE0

LPDDR4_CSN0_0
LPDDR4_CSN0_1

LPDDR4_RST#

LPDDR4_CA0
LPDDR4_CA1
LPDDR4_CA2
LPDDR4_CA3
LPDDR4_CA4
LPDDR4_CA5

LPDDR4_DM0_DBI0#
LPDDR4_DM1_DBI1#
LPDDR4_DM2_DBI2#
LPDDR4_DM3_DBI3#

LPDDR4_DQ1
LPDDR4_DQ2

LPDDR4_DQ0

LPDDR4_DQ3
LPDDR4_DQ4
LPDDR4_DQ5
LPDDR4_DQ6
LPDDR4_DQ7
LPDDR4_DQ8

LPDDR4_DQ26
LPDDR4_DQ25

LPDDR4_DQ27
LPDDR4_DQ28
LPDDR4_DQ29
LPDDR4_DQ30
LPDDR4_DQ31

LPDDR4_DQ24

LPDDR4_DQ9
LPDDR4_DQ10
LPDDR4_DQ11
LPDDR4_DQ12
LPDDR4_DQ13
LPDDR4_DQ14
LPDDR4_DQ15

LPDDR4_DQ17
LPDDR4_DQ16

LPDDR4_DQ18
LPDDR4_DQ19
LPDDR4_DQ20
LPDDR4_DQ21
LPDDR4_DQ22
LPDDR4_DQ23

LPDDR4_RST#
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MCU FLASH

PCB Note: Place such no stub on LBCLKO

Route SOC_MCU_OSPI0_CLK
& SOC_MCU_OSPI0_LBCLKO 
as differential pair

MCU_OSPI0_ECC_FAIL 13

MCU_OSPI1_CS0 26

MCU_OSPI0_RESET_OUT0 13

MCU_OSPI1_CLK 26

MCU_OSPI1_D2 26
MCU_OSPI1_D3 26

MCU_OSPI1_D1 26
MCU_OSPI1_D0 26

MCU_OSPI0_D6 13

MCU_OSPI0_CLK 13

MCU_OSPI0_CS0# 13

MCU_OSPI0_DQS 13

MCU_OSPI0_D7 13

MCU_OSPI0_LBCLKO 13

MCU_OSPI0_D2 13
MCU_OSPI0_D1 13
MCU_OSPI0_D0 13

MCU_OSPI0_D5 13
MCU_OSPI0_D4 13
MCU_OSPI0_D3 13

MCU_HYPERBUS0_RESET#

MCU_HYPERBUS0_CS1# 13

MCU_HYPERBUS0_RESETO# 13

Title
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R264 22E_1%
0402

R1370E

R240 22E_1%
0402

MCU_FLASH
PwrGrp:VDDSHV1_MCU

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U9J

J721E_181212

MCU_OSPI0_CLK
E20

MCU_OSPI0_CSN0
F19

MCU_OSPI0_CSN1
E19

MCU_OSPI0_D0
D20

MCU_OSPI0_D1
G19

MCU_OSPI0_D2
G20

MCU_OSPI0_D3
F20

MCU_OSPI0_D4
F21

MCU_OSPI0_D5
E21

MCU_OSPI0_D6
B22

MCU_OSPI0_D7
G21

MCU_OSPI0_DQS
D21

MCU_OSPI0_LBCLKO
C21

MCU_OSPI1_CLK
F22

MCU_OSPI1_CSN0
C22

MCU_OSPI1_CSN1
E22

MCU_OSPI1_D0
D22

MCU_OSPI1_D1
G22

MCU_OSPI1_D2
D23

MCU_OSPI1_D3
C23

MCU_OSPI1_DQS
B23

MCU_OSPI1_LBCLKO
A23 R138 22E_1%

0402

R247 22E_1%
0402

SOC_MCU_OSPI0_CLKSOC_MCU_OSPI0_CLK_R

MCU_OSPI1_CLK_R

SOC_MCU_OSPI0_CS0#

SOC_MCU_OSPI0_LBCLKO_R

SOC_OSPI_DQS
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OSPI  FLASH

OSPI FLASH RESET

VDD_MCUIO_1V8

VDD_MCUIO_1V8

VDD_MCUIO_1V8

DGND

DGND

DGND

DGND

VDD_MCUIO_1V8
VDD_MCUIO_1V8

VDD_MCUIO_3V3

DGND

MCU_OSPI0_CLK12

MCU_OSPI0_CS0#12

MCU_OSPI0_D0 12

MCU_OSPI0_DQS 12

MCU_OSPI0_D1 12
MCU_OSPI0_D2 12
MCU_OSPI0_D3 12
MCU_OSPI0_D4 12
MCU_OSPI0_D5 12
MCU_OSPI0_D6 12
MCU_OSPI0_D7 12

MCU_OSPI0_RESET_OUT012

MCU_PERIPH_RSTz27

MCU_OSPI0_ECC_FAIL12

MCU_HYPERBUS0_CS1#12

MCU_HYPERBUS0_RESETO#12

MCU_OSPI0_LBCLKO12
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DQ4
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V
S
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V

C
C
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RESET#
A4

C
B2

S#
C2

DQ2/W#
C4

DQ0
D3

DQ1
D2

DQ3
D4

RFU1
A2

RFU2
A3

RFU3
B1

DQ5
E3

DQ6
E2

DQ7
E1

DNU1
A5

DNU2
B5

R153

10K_1%
0201

R3136 0E
0402

R3139

10K_1%
0201

R115

10K_1%
0201

R3137 0E
0402

R156
10K_1%
0402

C205
4.7uF
6.3V
0402

R3140

10K_1%
0201

R108 0E
0402

R154
10K_1%
0402

U18

SN74LVC1G08DBVRE4

1

2
4

3
5

R158
10K_1%
0402

R144
10K_1%
0402

R161
10K_1%
0402

R152 22E_1%
0402

R149
10K_1%
0402

R150
10K_1%
0402

R109 0E
0402

R164 0E
0402

C173

0.1uF
6.3V
0201

R162
10K_1%
0402

C206
0.1uF
16V
0402

C413
0.1uF
16V
0402

R3138

10K_1%
0201

R151
10K_1%
0402

R114

10K_1%
0201

OSPI_DQS_R
OSPI0_ECC_FAIL/MCU_HYPERBUS0_INT#

MCU_PERIPH_RSTz_R
OSPI_RST#

MCU_OSPI0_RESET_OUT0_R

OSPI_RST#

MCU_HYPERBUS0_CKn



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

OSC

MCU & MAIN GENERAL IO, OSC CLKS

WKUP_GPIO0_54

WKUP_GPIO0_55

WKUP_GPIO0_53

CLKS

Preliminary

VDD_MCUIO_3V3

VDD_MCUIO_3V3

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

MCU_I2C0_SDA 22
MCU_I2C0_SCL 22

MCU_I3C0_SDA 26
MCU_I3C0_SCL 26

MCU_MCAN0_TX 31
MCU_MCAN0_RX 31

SOC_EMU0 27
SOC_EMU1 27

RESET_REQZ 27

MCU_I3C0_SDAPULLEN 26

SOC_PORZ_OUT 27

PORZ 27

WKUP_GPIO0_52 27

SOC_TRST# 27

MCU_RGMII1_INT# 26

MCU_SAFETY_ERRZ 22

MCU_PORZ 27

MCU_MCAN1_TX 26
MCU_MCAN1_RX 26

MCU_ADC_EXT_TRIGGER0 26
MCU_ADC_EXT_TRIGGER1 26

MCU_UART0_TXD 27
MCU_UART0_RXD 27

MCU_UART0_RTS# 27

MCU_UART0_CTS# 27

GPIO_MCU_RGMII1_RST# 26

SOC_WKUP_I2C0_SCL 22,23,32
SOC_WKUP_I2C0_SDA 22,23,32

WKUP_UART0_TXD 26
WKUP_UART0_RXD 26

MCU_PORZ_OUT

MCU_RESETZ 27

MCU_RESETSTATz 27

SOC_TCK 27

SOC_TDI 27
SOC_TDO 27

SOC_TMS 27

GPIO1_12/MLB0_REFCLK 27

SOC_SAFETY_ERRZ 27

RESETSTATZ 27

GPIO1_11/MAIN_I3C0_SDAPULLEN 27

WKUP_GPIO0_6 26

BOOT_EEPROM_WP 27

SYS_IRQz 27

OSPI/HYPER_MUX_SEL 27

MCU_MCAN0_EN 27

H_MCU_INT# 22,23

SYS_MCU_PWRDN 27

MCU_CAN1_STB 27

MCU_CAN0_STBz 31

TIMER_IO0 27

PMIC_POWER_EN1 22

DSI_UB981_INTB 30

H_WKUP_LFOSC0_XI 22
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Y2
32.768KHz

ABS07AIG-32.768KHZ-T
1

2

C136 12pF
50V0402

R77 0E
0402

R113 10K_1%
0201

R89 0E
0402

C114 30pF
50V0402

R80 10K_1%
0201

R121
2.2K
0201

R281 DNI
0402

C124 18pF
50V0402

R105
2.2K
0201

R56 0E
0402

R67 0E
0402

TP116

TP3015

C135 12pF
50V0402

C110 30pF
50V0402

MCU_GENERAL
PwrGrp:VDDSHV0_MCU

PwrGrp:VDDSHV0

GENERAL

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U9C

J721E_181212

EMU0
C26

EMU1
B29

SOC_SAFETY_ERRORN
U4

PORZ_OUT
U1

TRSTN
F24

RESET_REQZ
C28

RESETSTATZ
T6

TCK
E29

TDI
V1

TDO
V3

TMS
V2

TIMER_IO0
V6

TIMER_IO1
V5

PMIC_POWER_EN0
E26

PMIC_POWER_EN1
G23

EXT_REFCLK1
U3

ECAP0_IN_APWM_OUT
U2

R225 10K_1%
0201

TP117

R88 0E
0402

PwrGrp:VDDS_OSC1

OSC0

PwrGrp:VDDS_OSC1

OSC1

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U9D

J721E_181212

MCU_SAFETY_ERRORN
D27

MCU_PORZ
H23

PORZ
J24

WKUP_LFOSC0_XI
N28

WKUP_LFOSC0_XO
N26

WKUP_OSC0_XI
M29

WKUP_OSC0_XO
M27

ATEST0
AJ29

OSC1_XI
P29

OSC1_XO
P27

IFORCE
P26

VSENSE
R27

MAIN_ATEST
N25

R120 0E
0402

Y3

19.200MHz

ABM10W-19.2000MHZ-8-K1Z-T3

1

4
2

3

R93 0E
0402

C125 18pF
50V0402

Y1

22.5792MHz

ABM10W-22.5792MHZ-8-K1Z-T3

1

4
2

3

R124 10K_1%
0201

R74
2.2K
0201

R106
2.2K
0201

MCU_GENERAL
PwrGrp:VDDSHV0_MCU

PwrGrp:VDDA_MCU_PLLGRP0

VDDA_MCU_PLLGRP0

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U9I

J721E_181212

MCU_I2C0_SCL
J26

MCU_I2C0_SDA
H25

MCU_I3C0_SCL
D26

MCU_I3C0_SDA
D25

MCU_MCAN0_TX
D29

MCU_MCAN0_RX
C29

MCU_SPI0_CLK
E27

MCU_SPI0_CS0
E25

MCU_SPI0_D0
E24

MCU_SPI0_D1
E28

WKUP_I2C0_SCL
J25

WKUP_I2C0_SDA
H24

WKUP_UART0_TXD
J28

WKUP_UART0_RXD
J29

WKUP_GPIO0_0
F26

WKUP_GPIO0_1
F25

WKUP_GPIO0_2
F28

WKUP_GPIO0_3
F27

WKUP_GPIO0_4
G25

WKUP_GPIO0_5
G24

WKUP_GPIO0_6
F29

WKUP_GPIO0_7
G28

WKUP_GPIO0_8
G27

WKUP_GPIO0_9
G26

WKUP_GPIO0_10
H26

WKUP_GPIO0_11
H27

WKUP_GPIO0_12
G29

WKUP_GPIO0_13
H28

WKUP_GPIO0_14
H29

WKUP_GPIO0_15
J27

MCU_RESETSTATZ
C27

MCU_RESETZ
D28

MCU_PORZ_OUT
B28

TEMP_DIODE_P
F13

MCU_I2C0_SDA
MCU_I2C0_SCL

SOC_WKUP_I2C0_SDA
SOC_WKUP_I2C0_SCL

OSC1_XI

OSC1_XO

WKUP_LFOSC_XI
WKUP_LFOSC_XO

WKUP_OSC0_XIN
WKUP_OSC0_XOUT

PMIC_MCU_INT#_R

WKUP_LFOSC_XI

WKUP_OSC0_XIN

WKUP_OSC0_XOUT

OSC1_XI

OSC1_XO

WKUP_LFOSC_XO
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GPIO0_124

USB VBUS Resistor divider circuit

GENERAL

USB

GPIO0_117

GPIO1_3

Note: Recommended VBUS circuit for USB connector. Supports 5V-30V VBUS

Note: Recommended VBUS circuit for embedded Hub

Preliminary

VDD_IO_3V3

DGND

DGND

DGND DGND

DGND

VDD_IO_3V3

I2C1_SDA 30

I2C0_SDA 27

SOC_I2C2_SDA 27

MCAN2_RX/MLB0_MLBSIG 27

GPIO1_0/EQEP0_I/MLB0_MLBDAT 27

I2C0_SCL 27

UART0_RXD 27

I2C1_SCL 30

SOC_I2C2_SCL 27
UART0_RTS# 27

UART0_TXD 27

UART1_TXD 27
UART1_RXD 27

MCAN2_TX/MLB_INT# 27

GPIO0_127/EQEP0_S/MLB0_MLBCLK 27

USB1_HUB_D_P 28
USB1_HUB_D_N 28

USB0_ID 28

USB1_ID 28

USB1_VBUS 28

H_I3C0_SDA 27
H_I3C0_SCL 27

DP0_HPD/PRG1_IEP0_EDIO_OUTVALID 27

I2C6_SCL 27

I2C6_SDA 27

UART2_RXD 27

UART2_TXD 27

UART0_CTS# 27

MCAN0_TX 27
MCAN0_RX 27

USB1_DRVVBUS 28
USBC_DIR 27

VBUS_USBC_CONN 28

USB0_DRVVBUS 28

USB0_DATA_N 28
USB0_DATA_P 28

SEL_SDIO_3V3_1V8n
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R210
500E_0.1%
0402

R37
2.2K
0201

R1

10K_1%
0402

R38
2.2K
0201

PwrGrp:VDDA_3V3_USB

USB0

USB1
PwrGrp:VDDA_3V3_USB

GENERAL
PwrGrp:VDDSHV0

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U9B

J721E_181212

USB0_DP
AH6

USB0_DM
AJ5

USB0_DRVVBUS
U6

USB0_ID
AC6

USB0_RCALIB
AB6

USB0_VBUS
AC7

USB1_DP
AJ6

USB1_DM
AH7

USB1_ID
AD7

USB1_RCALIB
AD9

USB1_VBUS
AD8

R25
2.2K
0201

R17016.5K_1%

R54
2.2K
0201

R1713.4K_1%

D1

BZX84C6V8LT1G

1

2

3

R49.09K_1%

R66
10K_1%
0201

R27
10K_1%
0201

R218
500E_0.1%
0402

R20
2.2K
0201

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

PwrGrp:VDDSHV0

GENERAL

DRA829 DM vC

U9A

J721E_181212

I2C0_SCL
AC5

I2C0_SDA
AA5

I2C1_SCL
Y6

I2C1_SDA
AA6

I3C0_SCL
W2

I3C0_SDA
W1

SPI0_CLK
AA1

SPI0_CS0
AA2

SPI0_CS1
Y4

SPI0_D0
AB5

SPI0_D1
AA3

SPI1_CLK
Y1

SPI1_CS0
Y3

SPI1_CS1
W4

SPI1_D0
Y5

SPI1_D1
Y2

MCAN0_TX
W6

MCAN0_RX
W5

MCAN1_TX
V4

MCAN1_RX
W3

UART0_TXD
AB3

UART0_RXD
AB2

UART1_TXD
AB4

UART1_RXD
AA4

UART0_CTSN
AC2

UART0_RTSN
AB1

UART1_CTSN
AC4

UART1_RTSN
AD5

R169

10K_1%
0402

R23
2.2K
0201

USB0_VBUS_SOC

USB1_VBUS_SOC

USB1_RCALIB

USB0_RCALIB USB0_VBUS_SOC

USB1_VBUS_SOC
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MCU_RGMII

MAIN RGMII

MCU ADCs

Preliminary

MCU_ADC0_AIN0 26
MCU_ADC0_AIN1 26
MCU_ADC0_AIN2 26
MCU_ADC0_AIN3 26
MCU_ADC0_AIN4 26
MCU_ADC0_AIN5 26
MCU_ADC0_AIN6 26
MCU_ADC0_AIN7 26

MCU_ADC1_AIN0 26
MCU_ADC1_AIN1 26
MCU_ADC1_AIN2 26
MCU_ADC1_AIN3 26
MCU_ADC1_AIN4 26
MCU_ADC1_AIN5 26
MCU_ADC1_AIN6 26
MCU_ADC1_AIN7 26

MCU_MDIO0_MDIO 26

MCU_RGMII1_TD0 26

MCU_RGMII1_RD0 26

MCU_RGMII1_TD1 26
MCU_RGMII1_TD2 26
MCU_RGMII1_TD3 26

MCU_RGMII1_TX_CTL 26

MCU_RGMII1_TXC 26

MCU_RGMII1_RD1 26
MCU_RGMII1_RD2 26
MCU_RGMII1_RD3 26

MCU_RGMII1_RX_CTL 26

MCU_RGMII1_RXC 26

RGMII5_TX_CTL 31

RGMII5_RX_CTL 31

RGMII5_TD3 31
RGMII5_TD2 31

RGMII5_TD1 31
RGMII5_TD0 31

RGMII5_TXC 31

RGMII5_RXC 31

RGMII5_RD3 31
RGMII5_RD2 31
RGMII5_RD1 31
RGMII5_RD0 31

C_UART4_TXD 26

MDIO0_MDIO 31
MDIO0_MDC 31

C_MCASP10_ACLKR 26

C_MCASP10_AFSR 26

C_UART4_RXD 26

C_MCASP10_AXR4 26
C_MCASP10_AXR5 26

C_MCASP10_AXR6 26

C_MCASP11_AXR4 26
C_MCASP11_AXR5 26
C_MCASP11_AXR6 26
C_MCASP11_AXR7 26

C_AUDIO_EXT_REFCLK2 26

MCU_MDIO0_MDC 26
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PwrGrp:VDDSHV2_MCU

MCU_CPSW2G_RGMII

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U9K

J721E_181212

MCU_RGMII1_TD0
B25

MCU_RGMII1_TD1
A26

MCU_RGMII1_TD2
A27

MCU_RGMII1_TD3
A28

MCU_RGMII1_TX_CTL
B27

MCU_RGMII1_TXC
B26

MCU_RGMII1_RD0
B24

MCU_RGMII1_RD1
A24

MCU_RGMII1_RD2
D24

MCU_RGMII1_RD3
A25

MCU_RGMII1_RX_CTL
C25

MCU_RGMII1_RXC
C24

MCU_MDIO0_MDC
F23

MCU_MDIO0_MDIO
E23

ADC0
PwrGrp:VDDA_ADC_MCU

ADC1
PwrGrp:VDDA_ADC_MCU

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U9H

J721E_181212

MCU_ADC0_AIN0
K25

MCU_ADC0_AIN1
K26

MCU_ADC0_AIN2
K28

MCU_ADC0_AIN3
L28

MCU_ADC0_AIN4
K24

MCU_ADC0_AIN5
K27

MCU_ADC0_AIN6
K29

MCU_ADC0_AIN7
L29

MCU_ADC1_AIN0
N23

MCU_ADC1_AIN1
M25

MCU_ADC1_AIN2
L24

MCU_ADC1_AIN3
L26

MCU_ADC1_AIN4
N24

MCU_ADC1_AIN5
M24

MCU_ADC1_AIN6
L25

MCU_ADC1_AIN7
L27

PwrGrp:VDDSHV3

RGMII5

RGMII6
PwrGrp:VDDSHV4

RGMII5
PwrGrp:VDDSHV3

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U9Q

J721E_181212

RGMII5_TX_CTL
U23

RGMII5_TXC
U29

RGMII5_TD0
U28

RGMII5_TD1
V27

RGMII5_TD2
V29

RGMII5_TD3
V28

RGMII5_RX_CTL
U26

RGMII5_RXC
U25

RGMII5_RD0
T23

RGMII5_RD1
R23

RGMII5_RD2
U24

RGMII5_RD3
U27

RGMII6_TX_CTL
Y28

RGMII6_TXC
W29

RGMII6_TD0
W27

RGMII6_TD1
V25

RGMII6_TD2
W28

RGMII6_TD3
W23

RGMII6_RX_CTL
V23

RGMII6_RXC
W26

RGMII6_RD0
W25

RGMII6_RD1
W24

RGMII6_RD2
Y27

RGMII6_RD3
Y29

MDIO0_MDC
V24

MDIO0_MDIO
V26
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GPIO0_0

PRG0 & PRG1

Preliminary

VDD_IO_3V3

VPFE0_DATA12/PRG1_MDIO0_MDC 26

VPFE0_DATA11/PRG1_MDIO0_MDIO 26

MCASP0_AXR0/PRG0_RGMII1_RD0 26
MCASP0_AXR1/PRG0_RGMII1_RD1 26

MCASP0_AXR2/PRG0_RGMII1_RX_CTL 26
MCASP0_AXR3 26
MCASP0_AXR4/PRG0_RGMII1_RXC 26
MCASP0_AXR5/MCAN9_TX 26
MCASP0_AXR6/MCAN9_RX 26
MCASP0_ACLKX/SPI3_CS1 26
MCASP0_AFSX/SPI3_CS2 26

MCASP0_AXR13/PRG0_PWM0_B2 26
GPIO0_61 26
PRG0_PWM0_TZ_OUT 26

MCASP1_AXR0/PRG0_RGMII2_RD0 26
MCASP1_AXR1/PRG0_RGMII2_RD1 26
PRG0_RGMII2_RD2 26
PRG0_RGMII2_RD3 26
MCASP1_AXR2/PRG0_RGMII2_RX_CTL 26
MCASP1_ACLKX 26
MCASP1_AXR3/PRG0_RGMII2_RXC 26

MCASP1_AFSX/MCAN11_RX 26
MCASP1_AXR5/UART8_RXD 26
MCASP1_AXR6/UART8_TXD 26
MCASP1_AXR7/PRG0_RGMII2_TD0 26
MCASP1_AXR8/PRG0_RGMII2_TD1 26

GPIO0_78/PRG0_RGMII2_TX_CTL 26
GPIO0_79/PRG0_RGMII2_TXC 26

MCASP6_ACLKX/PRG1_RGMII1_RD0 26
MCASP6_AFSX/PRG1_RGMII1_RD1 26
MCASP6_AXR0/PRG1_RGMII1_RD2 26
PRG1_RGMII1_RD3 26
MCASP6_ACLKR/PRG1_RGMII1_RX_CTL 26

MCASP6_AFSR/PRG1_RGMII1_RXC 26
AUDIO_EXT_REFCLK1/MCAN4_TX 26
VOUT0_DATA22/MCAN4_RX 26
VOUT0_DATA23/SPI6_CS1 26
PRG1_UART0_RTS# 26
VOUT0_DATA16/PRG1_RGMII1_TD0 26
VOUT0_DATA17/PRG1_RGMII1_TD1 26
VOUT0_DATA18/PRG1_RGMII1_TD2 26
VOUT0_DATA19/PRG1_RGMII1_TD3 26
VOUT0_DATA20/PRG1_RGMII1_TX_CTL 26
VOUT0_DATA21/PRG1_RGMII1_TXC 26
VPFE0_DATA6/MCAN5_TX 26
VPFE0_DATA7/MCAN5_RX 26
VOUT0_EXTPCLKIN/MCAN6_TX 26

VOUT0_DATA0/PRG1_RGMII2_RD0 26
VOUT0_DATA1/PRG1_RGMII2_RD1 26
VOUT0_DATA2/PRG1_RGMII2_RD2 26
VOUT0_DATA3/PRG1_RGMII2_RD3 26
VOUT0_DATA4/PRG1_RGMII2_RX_CTL 26
VOUT0_DATA5/MCAN6_RX 26
VOUT0_DATA6/PRG1_RGMII2_RXC 26
VOUT0_DATA7/MCAN7_TX 26
VOUT0_DATA8/MCAN7_RX 26
VOUT0_DATA9/PRG1_UART0_RXD 26
VOUT0_DATA10/PRG1_UART0_TXD 26
VOUT0_DATA11/PRG1_RGMII2_TD0 26
VOUT0_DATA12/PRG1_RGMII2_TD1 26
VOUT0_DATA13/PRG1_RGMII2_TD2 26
VOUT0_DATA14/PRG1_RGMII2_TD3 26
VOUT0_DATA15/PRG1_RGMII2_TX_CTL 26
VOUT0_HSYNC/PRG1_RGMII2_TXC 26
VOUT0_DE/SPI6_CLK 26
VOUT0_VSYNC/SPI6_D0 26
VOUT0_PCLK/SPI6_D1 26

PRG0_MDIO0_MDIO 26

PRG0_MDIO0_MDC 26

PRG0_RGMII1_RD2 26

SPI3_CS0 26

PRG0_RGMII2_TD2 26
PRG0_RGMII2_TD3 26

MCASP2_AXR3/SPI3_CLK 26
MCASP2_AFSX/SPI3_D0 26
MCASP2_ACLKX/SPI3_D1 26

SOC_EXTINTN 27

MCASP0_AXR12/PRG0_RGMII1_TXC 26

MCASP0_AXR7/PRG0_RGMII1_TD0 26
MCASP0_AXR8/PRG0_RGMII1_TD1 26
MCASP0_AXR9/PRG0_RGMII1_TD2 26
MCASP0_AXR10/PRG0_RGMII1_TD3 26
MCASP0_AXR11/PRG0_RGMII1_TX_CTL 26

PRG0_RGMII1_RD3 26

GPIO0_6 27
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ANALOG POWER 1

Vth(min) = 0.45V

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, ESL, Loop-Inductance, etc.) results in an impedance 
response below or equal to the desired target impedance (Zt).
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DIGITAL POWER 2

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, ESL, Loop-Inductance, etc.) results in an impedance 
response below or equal to the desired target impedance (Zt).
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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, ESL, Loop-Inductance, etc.) results in an impedance 
response below or equal to the desired target impedance (Zt).
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PMIC- A

"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.
   2. Connect each trace, as close as possible, to
power & Gnd vias or across Dcap in middle of SOC
power ball group.
   3. 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
sense feedback as follows:
   1. Single-ended traces on same layer & next to
primarily power plane segment as best as possible.
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"

1st Stage Cnvtr's VSYS_3V3 Power Good &/or
from a uController SoC power enable GPIO.

PMIC-A uses default I2C ADDR: 
0x48, 0x49, 0x4A & 0x4B

Connect GPIO9 to Gnd per PMIC ES1
"nSLEEP Deglitcher" errata work-around.

PMIC-A, GPIO8 can be used either for "Watch Dog Disable" (high) or 
Low Freq (32kHz) PMIC generated clk for SoC instead of local 32kHz crystal osc.
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.

PMIC-A, GPIO10 has net PMIC_PWR_EN1 connecting to SoC MCU through series R to allow 
PMIC power resource control during debug if needed via emualtor.
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1
2

C503 9pF
0402 50V

C497
2.2uF

0603
6.3V

C513
2.2uF

0603
6.3V

VDD_PHYIO_1V8_REG_SW

VDD_PHYIO_1V8

SOC_PWR_EN

LEOA_GPIO3
SOC_SAFETY_ERRZ

LEOA_GPIO10

LEOA_GPIO8

H_MCU_PORz

LEOA_OSC32KIN

LEOA_OSC32KOUT

LEOA_OSC32KCAP

VDD_CPU_AVS_REG_SW2

VDD_MCU_0V85_REG_SW

VDD_DDR_1V1_REG_SW

VDD_DDR_1V1

VSYS_SENSE

LEOA_GPIO7

VDD_CPU_AVS_REG_SW1

EN_DRV_OUT

LEOA_GPIO9

VDD_CPU_AVS

VDD_MCU_0V85
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PMIC - B
PCB Note: 
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.
   2. Connect each trace, as close as possible, to
power & Gnd vias or across Dcap in middle of SOC
power ball group.
   3. Trace widths = 4-8mil & separation distance =
8-50mil, try to keep traces near each other as best
as possible while 

SCH Note: 
   1. For 3 & 4 phase Buck converter configs, the 
unused feedback sense inputs on Buck 3 & 4 can 
be optionally re-assigned to provide additional "external
voltage monitoring" for functional safety coverage, see
PMIC data sheet for details.

PCB Note: 
 For single-phase Buck converters, route remote
sense feedback as follows:
   1. Single-ended traces on same layer & next to
primarily power plane segment as best as possible.
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"

PMIC-B uses NVM to set I2C ADDR: 
0x4C, 0x4D, 0x4E & 0x4F

DGND DGND

VDD_CORE_0V8

DGND DGND

DGND DGND

DGND DGND

DGNDDGND

VDD_RAM_0V85

DGND

VCCA_3V3

DGND

DGNDDGNDDGND DGNDDGNDDGND DGNDDGNDDGNDDGND

VCCA_3V3

DGND

DGNDDGND

VCCA_3V3

VINT_LEOA_1V8

DGND

DGND

VCCA_3V3

DGND

DGND

VDA_PLL_1V8

VDD_SD_DV

DGND

VDD_IO_1V8

DGND

VDA_USB_3V3

DGND

DGND

VDD_MCUIO_3V3

VDD_DDR_1V1

DGND

DGND

DGND

DGND

DGND

DGND

H_MCU_INT#14,22

H_DDR_RET_1V111

EN_3V3IO_LDSW24,27

EN_DDR0V6_BUCK

LEOA_SCLK22
LEOA_SDATA22

SOC_WKUP_I2C0_SCL14,22,32

SOC_WKUP_I2C0_SDA14,22,32
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C533
2.2uF

0603
6.3V

TP109

TPS659411

U29

VCCA
4

VIO_IN
48

VSYS_SENSE
51

OVPGDRV
52

nINT
14

EN_DRV
29

nPWRON/ENABLE
20

nRSTOUT
25

GPIO1
32

GPIO2
33

GPIO3
46

GPIO4
47

GPIO5
23

GPIO6
24

GPIO7
18

GPIO8
41

GPIO9
19

GPIO10
42

GPIO11
53

VBACKUP
36

SDA_I2C1/SDI_SPI
30

SCL_I2C1/SCK_SPI
31

VOUT_LDOVINT
2

VOUT_LDOVRTC
3

VOUT_LDO4
7

PVIN_LDO4
8

VOUT_LDO3
9

PVIN_LDO3
10

VOUT_LDO2
11

PVIN_LDO12
12

VOUT_LDO1
13

AMUXOUT
1

PVIN_B1
26

SW_B1A
27

SW_B1B
28

FB_B1
22

PVIN_B2
17

SW_B2A
15

SW_B2B
16

FB_B2
21

PVIN_B3
45

SW_B3A
43

SW_B3B
44

FB_B3
49

PVIN_B4
54

SW_B4A
55

SW_B4B
56

FB_B4
50

PVIN_B5
35

SW_B5A
34

FB_B5
37

OSC32KCAP
40

OSC32KOUT
39

OSC32KIN
38

G
N

D
5
7

R
E

F
G

N
D

1
5

R
E

F
G

N
D

2
6

C523
10uF

10V
0805

TP115

C522
10uF

10V
0805

C545
2.2uF

0603
6.3V

R3150
DNI

0402
C535
47uF
1210
6.3V

C528
10uF

10V
0805

C541
2.2uF

0603
6.3V

C3149
2.2uF

0603
6.3V

TP3021

C516
2.2uF

0603
6.3V

C544
2.2uF

0603
6.3V

TP3016

C3147
0.1uF
0402
16V

C517
47uF
1210
6.3V

TP3017

C519
10uF

10V
0805

R3149
0E

0402

C538
47uF
1210
6.3V

R494 0E 0402

R3151
0E

0402

R3148
DNI

0402

C542
2.2uF

0603
6.3V

C532
2.2uF

0603
6.3V

C529
47uF
1210
6.3V

C527
10uF

10V
0805

C520
10uF

10V
0805

R495 0E 0402

R280 10K_1%
0402

C518
47uF
1210
6.3V

L10 1uH

TFM252012ALMA1R0MTAA

TP3020

R180
10K_1%
0402

R496 0E 0402

C534
47uF
1210
6.3V

C526
10uF

10V
0805

R287 0E 0402

R3144
DNI

0402

C530
47uF
1210
6.3V

C525
10uF

10V
0805

C539
47uF
1210
6.3V

R503 0E 0402
TP3018

C531
2.2uF

0603
6.3V

C537
47uF
1210
6.3V

R288 0E 0402

L8 0.47uH

TFM252012ALMAR47MTAA

C521
10uF

10V
0805

C540
47uF
1210
6.3V

C546
2.2uF

0603
6.3V

L9 0.47uH

TFM252012ALMAR47MTAA

C524
10uF

10V
0805

C536
2.2uF

0603
6.3V

L6 0.47uH

TFM252012ALMAR47MTAA

L7 0.47uH

TFM252012ALMAR47MTAA

TP108

C543
2.2uF

0603
6.3V

VDD_CORE_0V8_REG_SW1

VDD_CORE_0V8_REG_SW2

VDD_CORE_0V8_REG_SW3

VDD_CORE_0V8_REG_SW4

VDD_CORE_0V8

PMICB_FB4

VDD_RAM_0V85_REG_SW

VDD_RAM_0V85

PMICB_EN

LEOB_GPIO9

VRTC_LEOB_1V8

VINT_LEOB_1V8

LEOB_GPIO8
LEOB_GPIO7

LEOB_GPIO1_RES
LEOB_GPIO2_RES

LEOB_GPIO1
LEOB_GPIO2

LEOB_GPIO7_RES
LEOB_GPIO8_RES
LEOB_GPIO9_RES

LEOB_GPIO10LEOB_GPIO10_RES

VRTC_LEOB_1V8

PMICB_FB3
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LOAD SWITCHES

DGND

DGND

VDD_IO_3V3

DGND

VDD_MCUIO_3V3

DGND

DGND

DGND

DGND

VCCA_3V3

DGND

VSYS_3V3

DGND

DGND

DGND

DGND

EN_3V3IO_LDSW23,27EN_MCU3V3_LDSW22
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C89
220pF

10V

0402

R46

10K_1%
0402

C86
0.1uF

16V
0402

C210
22uF

10V
1206

C203
0.1uF

16V
0402

C88
22uF

10V
1206

C204
220pF

10V

0402

C211
22uF

10V
1206

R515

10K_1%

C97
22uF

10V
1206

U6

TPS22965NDSGR

VIN1
1

VIN2
2

ON
3

VBIAS
4

G
N

D
5

CT
6

VOUT1
7

VOUT2
8

E
P

9

C96
0.1uF

16V
0402

C208
0.1uF
16V
0402

U22

TPS22965NDSGR

VIN1
1

VIN2
2

ON
3

VBIAS
4

G
N

D
5

CT
6

VOUT1
7

VOUT2
8

E
P

9

LS2_CTLS3_CT
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SOM to COMM PROC SERDES CONNECTORS

UFS

PCIE1_RX0_P9
PCIE1_RX0_N9

PCIE1_RX1_P9
PCIE1_RX1_N9

PCIe2_TX0_P9
PCIe2_TX0_N9

PCIe2_RX0_P9
PCIe2_RX0_N9 PCIe2_TX1_P 9

PCIe2_TX1_N 9

PCIe2_RX1_P 9
PCIe2_RX1_N 9

PCIe0_RX0_P 9
PCIe0_RX0_N 9

PCIe0_TX0_P 9

PCIe0_TX0_N 9

UFS0_TX1_P 10
UFS0_TX1_N 10

UFS0_TX0_P 10
UFS0_TX0_N 10

SGMII2_TX0_P9
SGMII2_TX0_N9

SGMII2_RX0_P9
SGMII2_RX0_N9

UFS0_RX0_N 10
UFS0_RX0_P 10

UFS0_RX1_N 10
UFS0_RX1_P 10

UFS0_RST# 10
UFS0_REF_CLK 10

SOC_SERDES1_REFCLK_N9

SOC_SERDES1_REFCLK_P9

SOC_SERDES0_REFCLK_N 9
SOC_SERDES0_REFCLK_P 9

SOC_SERDES2_REFCLK_P9
SOC_SERDES2_REFCLK_N9

CLKGEN_USB_REFCLK_P9
CLKGEN_USB_REFCLK_N9

PCIE1_TX0_P 9
PCIE1_TX0_N 9

PCIE1_TX1_P 9
PCIE1_TX1_N 9

SOC_SERDES4_REFCLK_N 9

SOC_SERDES4_REFCLK_P 9
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TPX383 1

TPX4431

TPX374 1

TPX384 1

TPX375 1

TPX385 1

TPX376 1

TPX386 1

TPX4541

TPX377 1

TPX387 1

TPX4551

TPX4221

TPX388 1

TPX4231

TPX389 1

TPX396 1
TPX397 1

TPX4261

TPX378 1

TPX4271

TPX379 1

TPX4281

TPX380 1

TPX4461

TPX4291

TPX381 1

TPX4471

TPX4481

TPX370 1

TPX4491

TPX371 1

TPX390 1

TPX372 1

TPX4501
TPX4511

TPX391 1

TPX373 1

TPX392 1

TPX4401

TPX393 1

TPX4411

TPX382 1

TPX4421



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SOM to COMM PROC PRIMARY CONN #1

PMIC_POWER_EN0

WKUP_GPIO0_55

PMIC_I2C0_SDA

PMIC_I2C0_SCL

GPIO1_23/UART9_RXD 10

MCU_OSPI1_D3 12

AUDIO_EXT_REFCLK1/MCAN4_TX 17
VOUT0_DATA22/MCAN4_RX 17

VOUT0_DATA23/SPI6_CS1 17

VPFE0_DATA6/MCAN5_TX 17

VOUT0_EXTPCLKIN/MCAN6_TX 17

VOUT0_VSYNC/SPI6_D0 17 MCASP6_ACLKR/PRG1_RGMII1_RX_CTL 17

PRG1_RGMII1_RD3 17

MCASP6_AFSX/PRG1_RGMII1_RD1 17 MCASP6_AXR0/PRG1_RGMII1_RD2 17
MCASP6_AFSR/PRG1_RGMII1_RXC 17

MCASP6_ACLKX/PRG1_RGMII1_RD0 17

VPFE0_DATA12/PRG1_MDIO0_MDC 17VPFE0_DATA11/PRG1_MDIO0_MDIO 17
VOUT0_DATA7/MCAN7_TX 17VOUT0_DATA13/PRG1_RGMII2_TD2 17

VOUT0_DATA11/PRG1_RGMII2_TD0 17 VOUT0_DATA12/PRG1_RGMII2_TD1 17VOUT0_HSYNC/PRG1_RGMII2_TXC 17
VOUT0_DATA14/PRG1_RGMII2_TD3 17

MCASP0_AXR4/PRG0_RGMII1_RXC 17 MCASP0_AXR0/PRG0_RGMII1_RD0 17
MCASP0_AXR1/PRG0_RGMII1_RD1 17 PRG0_RGMII1_RD2 17
PRG0_RGMII1_RD3 17 MCASP0_AXR2/PRG0_RGMII1_RX_CTL 17

VPFE0_DATA7/MCAN5_RX 17 VOUT0_DATA9/PRG1_UART0_RXD 17

VOUT0_DATA5/MCAN6_RX 17
VOUT0_PCLK/SPI6_D1 17

VOUT0_DATA0/PRG1_RGMII2_RD0 17
VOUT0_DATA6/PRG1_RGMII2_RXC 17

VOUT0_DATA1/PRG1_RGMII2_RD1 17
VOUT0_DATA4/PRG1_RGMII2_RX_CTL 17

VOUT0_DATA2/PRG1_RGMII2_RD2 17

VOUT0_DATA3/PRG1_RGMII2_RD3 17

MCASP1_AXR7/PRG0_RGMII2_TD0 17
PRG0_RGMII2_TD2 17 GPIO0_79/PRG0_RGMII2_TXC 17

MCASP1_AXR8/PRG0_RGMII2_TD1 17

VOUT0_DATA17/PRG1_RGMII1_TD1 17

VOUT0_DATA18/PRG1_RGMII1_TD2 17

VOUT0_DATA16/PRG1_RGMII1_TD0 17

VOUT0_DATA21/PRG1_RGMII1_TXC 17
VOUT0_DATA19/PRG1_RGMII1_TD3 17

VOUT0_DATA20/PRG1_RGMII1_TX_CTL 17

MCASP0_AXR11/PRG0_RGMII1_TX_CTL 17

MCASP0_AXR8/PRG0_RGMII1_TD1 17

MCASP0_AXR7/PRG0_RGMII1_TD0 17MCASP0_AXR12/PRG0_RGMII1_TXC 17
MCASP0_AXR9/PRG0_RGMII1_TD2 17MCASP0_AXR10/PRG0_RGMII1_TD3 17

PRG0_RGMII2_RD2 17 MCASP1_AXR0/PRG0_RGMII2_RD0 17

MCASP1_AXR1/PRG0_RGMII2_RD1 17

MCASP1_AXR2/PRG0_RGMII2_RX_CTL 17
MCASP1_AXR3/PRG0_RGMII2_RXC 17

PRG0_RGMII2_RD3 17

GPIO0_78/PRG0_RGMII2_TX_CTL 17PRG0_RGMII2_TD3 17

PRG1_UART0_RTS# 17
MCASP0_AFSX/SPI3_CS2 17

MCASP1_AXR5/UART8_RXD 17
C_AUDIO_EXT_REFCLK2 16

MCU_ADC1_AIN2 16

MCU_ADC1_AIN6 16MCU_ADC0_AIN4 16
MCU_ADC0_AIN1 16MCU_ADC0_AIN0 16

MCASP0_ACLKX/SPI3_CS1 17

MCASP0_AXR6/MCAN9_RX 17

MCASP0_AXR3 17

MCASP1_AXR6/UART8_TXD 17

MCASP2_AFSX/SPI3_D0 17
PRG0_MDIO0_MDIO 17

C_MCASP11_AXR7 16

C_MCASP10_AXR5 16C_MCASP10_AXR4 16
C_MCASP11_AXR6 16C_MCASP10_AFSR 16

MMC1_DAT0 10 MMC1_DAT1 10
MMC1_DAT2 10

MMC1_DAT3 10MCU_ADC1_AIN3 16
MCU_ADC_EXT_TRIGGER0 14

MCU_I3C0_SDAPULLEN 14

MCU_MCAN1_RX 14

C_MCASP11_AXR5 16

C_MCASP10_AXR6 16

VOUT0_DATA8/MCAN7_RX 17

VOUT0_DE/SPI6_CLK 17
C_UART4_RXD 16

CSI2_EXP_A_GPIO4 10

MCU_ADC1_AIN0 16 MCU_ADC1_AIN5 16

MCU_ADC1_AIN7 16
MCU_ADC0_AIN5 16

MCU_I3C0_SCL 14 MCU_I3C0_SDA 14

PRG0_PWM0_TZ_OUT 17

MCASP0_AXR5/MCAN9_TX 17

GPIO0_61 17 MCASP1_AFSX/MCAN11_RX 17

MCASP2_ACLKX/SPI3_D1 17

C_MCASP10_ACLKR 16

C_MCASP11_AXR4 16

I2C3_SDA 10

I2C3_SCL 10 CSI2_EXP_A_GPIO2 10
GPIO1_24/UART9_TXD 10

ENET_EXP_INTB 10

MMC1_SDCD/PCIE2_CLKREQN 10

MCU_ADC1_AIN4 16
MCU_ADC0_AIN3 16 MCU_ADC0_AIN7 16

MCU_ADC0_AIN2 16

MCU_ADC0_AIN6 16
WKUP_UART0_TXD 14

WKUP_UART0_RXD 14

GPIO_MCU_RGMII1_RST# 14
WKUP_GPIO0_6 14

MCU_OSPI1_CS0 12

MMC1_CLK 10 MMC1_CMD 10

MCU_OSPI1_D0 12

PRG0_MDIO0_MDC 17MCASP0_AXR13/PRG0_PWM0_B2 17

MCASP1_ACLKX 17

MCU_MCAN1_TX 14

C_UART4_TXD 16
VOUT0_DATA10/PRG1_UART0_TXD 17SPI3_CS0 17

MCU_OSPI1_D2 12

MCU_OSPI1_CLK 12

MCASP2_AXR3/SPI3_CLK 17

VOUT0_DATA15/PRG1_RGMII2_TX_CTL 17

MCU_ADC_EXT_TRIGGER1 14

MCU_ADC1_AIN1 16
MCU_OSPI1_D1 12

MCU_RGMII1_INT# 14

MCU_RGMII1_TX_CTL 16

MCU_RGMII1_TXC 16

MCU_RGMII1_TD0 16
MCU_RGMII1_TD1 16
MCU_RGMII1_TD2 16
MCU_RGMII1_TD3 16

MCU_RGMII1_RX_CTL 16

MCU_RGMII1_RXC 16

MCU_RGMII1_RD0 16
MCU_RGMII1_RD1 16
MCU_RGMII1_RD2 16
MCU_RGMII1_RD3 16

MCU_MDIO0_MDC 16
MCU_MDIO0_MDIO 16
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TPX189 1

TPX99 1 TPX150 1

TPX130 1

TPX37 1

TPX77 1

TPX100 1

TPX190 1

TPX151 1

TPX17 1

TPX7 1

TPX27 1

TPX78 1

TPX160 1

TPX106 1

TPX101 1

TPX191 1

TPX58 1

TPX132 1

TPX28 1

TPX161 1

TPX68 1

TPX102 1
TPX179 1

TPX107 1

TPX48 1

TPX18 1

TPX38 1

TPX111 1

TPX103 1

TPX162 1

TPX69 1

TPX180 1

TPX108 1

TPX122 1

TPX49 1

TPX39 1

TPX112 1

TPX79 1

TPX104 1

TPX89 1

TPX163 1

TPX59 1

TPX181 1

TPX123 1

TPX137 1

TPX29 1

TPX113 1

TPX90 1

TPX182 1

TPX152 1

TPX60 1

TPX3 1

TPX131 1

TPX133 1

TPX124 1

TPX50 1

TPX30 1

TPX114 1

TPX70 1

TPX183 1

TPX153 1

TPX125 1

TPX10 1

TPX115 1

TPX184 1

TPX154 1

TPX13 1

TPX187 1

TPX41 1

TPX81 1

TPX134 1

TPX116 1

TPX155 1

TPX21 1

TPX11 1

TPX82 1

TPX31 1

TPX164 1

TPX62 1

TPX61 1

TPX32 1

TPX72 1

TPX165 1

TPX173 1

TPX42 1

TPX12 1

TPX73 1

TPX185 1

TPX174 1

TPX126 1

TPX117 1

TPX63 1

TPX43 1

TPX83 1

TPX1 1

TPX167 1

TPX64 1

TPX175 1

TPX53 1

TPX127 1

TPX84 1

TPX135 1

TPX176 1

TPX74 1

TPX54 1

TPX128 1

TPX147 1

TPX136 1

TPX34 1

TPX2 1

TPX93 1

TPX157 1

TPX129 1

TPX177 1

TPX44 1

TPX14 1

TPX4 1

TPX94 1

TPX109 1

TPX65 1

TPX158 1

TPX178 1

TPX118 1

TPX85 1

TPX138 1

TPX95 1

TPX75 1

TPX110 1
TPX186 1

TPX159 1

TPX55 1

TPX25 1

TPX15 1

TPX5 1

TPX86 1

TPX156 1

TPX139 1

TPX76 1

TPX80 1

TPX56 1

TPX148 1

TPX168 1

TPX140 1

TPX87 1

TPX97 1

TPX188 1

TPX66 1

TPX149 1

TPX26 1

TPX121 1

TPX16 1

TPX36 1

TPX6 1

TPX98 1

TPX88 1

TPX105 1
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SOM to COMM PROC PRIMARY CONN #2

WKUP_GPIO0_1

[GPIO0_124]

WKUP_GPIO0_2

CAN_WKUPn

TRSTn ==  MIPI TRSTPD PULL DOWN VERSION
TRSTn ==  MIPI nTRST MIPI PULLUP VERSION
FOR CJTAG SET THE RJ TO PINS 3-2.

[MCU Warm Reset In]

SOC_WARMRESET#

[SoC PORz In]

XDS560v2(default jtag support)

XDS560V2 OPEN-DRAIN,
PULLUP AT
DESTINATION TO
APPROPRIATE VOLTAGE
LEVEL IF USED.

TCK,TRSTn,EMU0,EMU1 ON VDDSHV0_MCU POWER DOMAIN.
TMS,TDI,TDO ON VDDSHV0 POWER DOMAIN.
ISOLATE TMS,TDI,TDO TO PREVENT EMULATOR 
DRIVING INTO SOC WHEN VDDSHV0 IS OFF.
TCK,TRSTn,EMU0/1 DRIVE CONTROLLED BY
VDDSHV0_MCU (I.E. VREF_DBG).

DOUBLE CHECK VOLTAGE LEVEL ON EN_3V3IO_LDSW AND PULLDOWN.

VDD_MCUIO_3V3

VDD_MCUIO_3V3

VDD_MCUIO_3V3

VSYS_3V3

VSYS_3V3

VSYS_3V3
VSYS_3V3

VDD_IO_3V3

CSI1_RX3_P 8
CSI1_RX3_N 8

I2C0_SDA 15 UART1_TXD 15
I2C6_SCL 15 UART0_CTS# 15

UART2_TXD 15

MCAN0_RX 15GPIO0_127/EQEP0_S/MLB0_MLBCLK 15

UART0_TXD 15

UART1_RXD 15
DP0_HPD/PRG1_IEP0_EDIO_OUTVALID 15

CSI1_RX0_P 8
CSI1_RX0_N 8

CSI1_RX1_P 8
CSI1_RX1_N 8

CSI1_RX2_N 8
CSI1_RX2_P 8

CSI1_RXCLK_N 8
CSI1_RXCLK_P 8

WKUP_GPIO0_52 14

MCAN2_RX/MLB0_MLBSIG 15

USBC_DIR 15

MCU_UART0_TXD 14

TIMER_IO0 14

BOOT_EEPROM_WP 14

MLB0_MLBCLK_N 8
MLB0_MLBCLK_P 8

MLB0_MLBSIG_P 8
MLB0_MLBSIG_N 8

MLB0_MLBDAT_P 8
MLB0_MLBDAT_N 8

SOC_I2C2_SDA 15

MCAN0_TX 15

MCAN2_TX/MLB_INT# 15
H_MCU_PORz 22 UART0_RXD 15

SOC_I2C2_SCL 15

UART2_RXD 15

H_I3C0_SDA 15

H_I3C0_SCL 15

SOC_PORZ_OUT 14

GPIO1_11/MAIN_I3C0_SDAPULLEN 14

MCU_UART0_RXD 14

OSPI/HYPER_MUX_SEL 14
SYS_IRQz 14

I2C6_SDA 15
SOC_SAFETY_ERRZ 14

MCU_UART0_CTS# 14
MCU_UART0_RTS# 14

MCU_MCAN0_EN 14

MCU_CAN1_STB 14

GPIO1_0/EQEP0_I/MLB0_MLBDAT 15

I2C0_SCL 15

UART0_RTS# 15GPIO1_12/MLB0_REFCLK 14

SOC_EXTINTN 17

GPIO0_6 17

EN_DRV_OUT 22

SOC_EMU014
SOC_EMU114

RESETSTATz 14

SYS_MCU_PWRDN 14

H_SOC_PORz 22

CAN_WKUP 22

PORz 14

MCU_PERIPH_RSTz 13

MCU_RESETSTATz 14

RESET_REQz 14
MCU_RESETz 14

MCU_PORZ 14

EXT_TDI27 SOC_TDI 14

EXT_TMS27 SOC_TMS 14

SOC_TDO14 EXT_TDO 27

EN_3V3IO_LDSW23,24

EXT_TDI27
EXT_TDO 27SOC_TCK14
EXT_TMS 27

EMU_RSTn

SOC_TRST# 14
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TPX239 1

TPX368 1

TPX328 1

TPX259 1

TPX298 1

C3145

0.1uF

TPX240 1

TPX369 1

RJ1025

0.A
1 2
3

TPX193 1

Q13
BSS138

TPX270 1

TPX208 1

TPX166 1

R3143

100

TPX222 1

TPX319 1

U129
74CBTLV1G125CRG43

4

5

2

1

TPX460 1

TPX211 1

TPX203 1

TPX234 1

TPX253 1

TPX351 1

TPX243 1

TPX301 1

TPX352 1

TPX214 1

TPX274 1

TPX353 1
TPX333 1TPX312 1

TPX299 1

TPX215 1

TPX291 1

TPX265 1

TPX354 1
TPX334 1TPX313 1TPX292 1

R3135 0

TPX293 1

TPX226 1

TPX204 1

TPX323 1

TPX282 1

TPX275 1

R1221
4.7K

TPX294 1

TPX283 1

TPX255 1

U130
74CBTLV1G125CRG43

4

5

2

1

TPX205 1

TPX324 1

TPX284 1

U131
74CBTLV1G125CRG43

4

5

2

1

TPX256 1

TPX206 1

R625
10K

TPX67 1

R1207
4.7K

R1205

0

TPX315 1

R1206
4.7K

TPX92 1

TPX295 1

TPX347 1

R1219
4.7K

TPX237 1

TPX278 1

R1208
4.7K

TPX248 1

J1011

MIPI-QSH-030

VREF_DBG
1

TMS
2

TCK
3

TDO
4

TDI
5

nRESET
6

RTCK
7

TRSTPD
8

nTRST
9

EXTE
10

EXTF
11

VREF_TR
12

TR_CLK0
13

TR_CLK1
14

TGT_DETECT
15

Gnd16
16

TRD0.0
17

TRD1.0
18

TRD0.1
19

TRD1.1
20

TRD0.2
21

TRD1.2
22

TRD0.3
23

TRD1.3
24

TRD0.4
25

TRD1.4
26

TRD0.5
27

TRD1.5
28

TRD0.6
29

TRD1.6
30

TRD0.7
31

TRD1.7
32

TRD0.8
33

TRD1.8
34

TRD0.9
35

TRD1.9
36

TRD3.0
37

TRD2.0
38

TRD3.1
39

TRD2.1
40

TRD3.2
41

TRD2.2
42

TRD3.3
43

TRD2.3
44

TRD3.4
45

TRD2.4
46

TRD3.5
47

TRD2.5
48

TRD3.6
49

TRD2.6
50

TRD3.7
51

TRD2.7
52

TRD3.8
53

TRD2.8
54

TRD3.9
55

TRD2.9
56

Gnd57
57

Gnd58
58

TR_CLK3
59

TR_CLK2
60

GndCt1
61

GndCt2
62

GndCt3
63

GndCt4
64

TPX296 1

TPX229 1

TPX348 1

TPX238 1

TPX327 1

TPX279 1

TPX192 1

TPX357 1
TPX337 1

TPX258 1

TPX249 1

R1209
4.7K

TPX230 1

nTRST

EMU0
EMU1

TRSTPD
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A ASUPERSPEED A - HOST WITH CHARGE SUPPORT

HIGHSPEED DEVICE/OTG

PULL DOWN FOR HOST

OPTIONAL, NOT NORMALLY
REQUIRED FOR FOR HOST
WITH CHARGER SUPPORT.

OPTIONAL, NOT NORMALLY
REQUIRED FOR FOR DEVICE/OTG.

VUSB_5V0

VSYS_5V0

VDD_IO_3V3

VDD_IO_3V3

VDD_IO_3V3

VDD_IO_3V3

USB0_STATUS
USB0_VBUS_OCN

USB0_CS

USB0_IMON

PG_LM5360335

USB0_DATA_P15
USB0_DATA_N15

VBUS_USBC_CONN 15

USBC_SS_RX2_P9
USBC_SS_RX2_N9

USBC_SS_TX2_P9
USBC_SS_TX2_N9

USB0_DRVVBUS15

USB0_ID 15

USB1_ID15
USB1_DRVVBUS15

USB1_HUB_D_P15
USB1_HUB_D_N15

USBC_SS_RX1_P9
USBC_SS_RX1_N9

USBC_SS_TX1_P9
USBC_SS_TX1_N9

USB1_VBUS 15
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C1004
10uF

R1000

4.99K

R1011

10K

FL1003
DLW21SN900HQ2

1

4 3

2

C1020
10uF

C1003

0.1uF

R1002

100K

C3150
120uF

R1134

10K

R1008 0

C1006

0.1uF
50V

TP1003

C1012
10uF

25V

U1000

tpd4e05u06-q1

D1+
1D1-
2GND
3D2+
4D2-
5

NC6
6

NC7
7

GND
8

NC9
9

NC10
10

C1018
0.1uF

TP1002

TP3022

M1000

MHP93-200

1
1

FL1001

DLW21SN121HQ2

1

4 3

2

R1003

80.6K

M1001

MHP93-200

1
1

R1133
158K

TP3023

R1006

100K

R1007 0

R1005

2K

FL1002 DLW21SN900HQ2

1

4 3

2

R1001

100K

TP3024

J1000

1932258-1-USB3

VBUS
1

D+
3 D-
2

GND4
4

StdA_SSRX-
5

StdA_SSRX+
6

GND8
7

StdA_SSTX-
8

StdA_SSTX+
9

G
1

G
1

G
2

G
2

C1198

1uF

R1009

10K

TP3025

R3122

10K

C1017
0.1uF

R1125 10K

J1001

CON MICRO USB-B TYPE 5POS FEMALE RT SMD

1051640001

VBUS
1

D-
2

D+
3

ID
4

GND
5

S
H

1
S

H
1

S
H

2
S

H
2

SH3
SH3

SH4
SH4

S
H

5
S

H
5

S
H

6
S

H
6

R1010 0

U1001

TPS254900-Q1

IN
2

DM_OUT
4

DP_OUT
5

EN
7

FAULT
18

STATUS
17

CTL1
8

CTL2
9

OVP_SEL
10

CS
6

IMON
1

GND
11

ILIM_HI
20ILIM_LO
19

BIAS
12

DP_IN
13DM_IN
14

OUT
16

IN
3

OUT
15

PAD
21

C1005

2.2uF

R3123

10K

C1197
0.1uF

C1009
10uF

R1126 10K

C1024
10uF

U1002

TPD3S716-Q1

NC
1

VBUS_CON
2

VBUS_SON
3

GND
4

VD-
5

VD+
6

VEN
7

DEN
8

VIN
9 FLT

10

D+
11 D-
12

GND
13 VBUS_SYS
14 VBUS_SYS
15 IADJ
16

Q1001A

BSS138PS1

2

6

RJ1000

0

1 2
3

C3151
120uF

R1004

19.1K

U3023

TPD1E10B06DPY

1
2

FL1000

DLW21SN121HQ2

1

4 3

2

CONN_USB2_DM

CONN_USB2_DP

USB2_DM

USB2_DP

VBUS1_5V0

USB1_DP

USB1_DM CONN_USB1_DM

CONN_USB1_DP

VBUS2_5V0

CONN_USB_TXP0

CONN_USB_RXP0
CONN_USB_RXN0

CONN_USB_TXN0



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

DISPLAY PORT INTERFACE

PCB Note: Place the ESD diodes close to DISPLAY  PORT CONN1

Silkscreen: "DISPLAY
PORT CONN1"

100E

100E

100E

100E

Display Port Connector1

100E

3.3V@500mA

DGND

DGND

DGND

DGND

V3V3_DP0

DGND DGND DGND

DGND DGNDDGND DGND

DGND DGND

DGND DGND

VDD_IO_3V3

DP0_HPD

DP0_TX0_P9

DP0_TX0_N9

DP0_TX1_P9

DP0_TX1_N9

DP0_TX2_P9

DP0_TX2_N9

DP0_TX3_P9

DP0_TX3_N9

DP0_AUX_P9

DP0_AUX_N9

Title
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Project : 

J7 EVM

E2A
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C
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J3003

ML_L0_P
1

GND
2

ML_L0_N
3

ML_L1_P
4

GND
5

ML_L1_N
6

ML_L2_P
7 GND

8

ML_L2_N
9

ML_L3_P
10

GND
11

ML_L3_N
12

CONFIG1
13

CONFIG2
14

AUX_CH_P
15

GND
16

AUX_CH_N
17

HPD
18

RETURN
19

PWR
20

SH1
SH1

SH2
SH2

SH3
SH3

SH4
SH4

C3116

10uF
16VD3021

TPD1E05U06DPY

1

2

D3020

TPD1E05U06DPY

1

2

R3061

100K

FL3015

DLW21SN900HQ2

1

4 3

2

R3118 0E

D3030

TPD1E05U06DPY

1

2

FL3023

DLW21SN900HQ2

1

4 3

2

D3019

TPD1E05U06DPY

1

2

D3034

TPD1E05U06DPY

1

2

D3033

TPD1E05U06DPY

1

2

C3118

0.1uF
50V

D3031

TPD1E05U06DPY

1

2

FL3020

DLW21SN900HQ2

1

4 3

2

D3029

TPD1E05U06DPY

1

2

R3119 0E

R3062

100K

FL3024

DLW21SN900HQ2

1

4 3

2

R3121

100K

D3022

TPD1E05U06DPY

1

2

FL3019

DLW21SN900HQ2

1

4 3

2
D3032

TPD1E05U06DPY

1

2

CON_DP0_TX0_P

CON_DP0_TX1_N

CON_DP0_TX2_P

CON_DP0_TX3_N

CON_DP0_AUX_P
CON_DP0_AUX_N

CON_DP0_TX0_N

CON_DP0_TX1_P

CON_DP0_TX2_N

CON_DP0_TX3_P

DP0_HPD

DP0_CONFIG1
DP0_CONFIG2
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DEVICE ALIAS IDMODE Selection

7b' I2C Address

"R4"

See "R1" in table

See "R2" in table

0x16 (default)

(other - see DM)

R1 

40.2K16.2K

R2

"R5"

"R6"

DSI FPD LINK

IO Exp

FPD-Link III Interface

Place close to FPD Connector

from clock gen

100E

100E

100E

100E

100E

100E

Silkscreen:
"FPD-Link Video"

Connector / Transmitter

Pin 4: GND
Pin 3: DOUT-

Pin 1: DOUT+
Pin 2: PWR

IO Exp

To SOM

"For this version FPD-Link III Interface (PDS90UB941ASRTDTQ1) supported"

"R3"

Unused Inputs tied to ground

Mode SEL0: 3

Mode SEL1: 4
Non-Cont. Clk = 1, Coax = 0,
STP, DSI Disable = 0

Splitter = 0, DSI lanes = 4

Preliminary

DGND

DGND

DGND

VDD_IO_1V8

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

VCC_12V0

DGND
DGND

DGND

DGNDDGND

DGND

DGND

VUB941_1V1

DGND

DGND

VUB941_1V1

DGND
DGND

VUB941_1V1

DGND

DGND

DGND

VDD_IO_3V3

VDD_IO_3V3

VDD_IO_3V3

DSI0_TX0_P8
DSI0_TX0_N8

DSI0_TX1_P8
DSI0_TX1_N8

DSI0_TX2_N8
DSI0_TX2_P8

DSI0_TX3_P8
DSI0_TX3_N8

DSI0_TXCLK_N8
DSI0_TXCLK_P8

UB981_PDB

I2C1_SDA15

I2C1_SCL15

PWR_SW_CNTL_DSI0

DSI_UB981_INTB 14

DSI_REFCLK_3V3

UB981_GPIO2
UB981_GPIO3

UB981_GPIO0
UB981_GPIO1

Title
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DSI FPD LINK
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C3052
10uF
16V

R3065
41.2K_1%

R3113
30.1K_1%

R3112
61.9K_1%

FL3030

DLW21SN900HQ2

1

4 3

2

R3058

4.7K

R3066
41.2K_1%

R3060

10K

U3020 25.000MHz

ASDMB-25.000MHZ-XY-T

STANDBY
1

G
N

D
2

OUTPUT
3V

D
D

4

C3109
0.1uF
50V

C3100
0.01uF
25V

C3056 0.01uF
25V

U3011

TPS1H100AQPWPRQ1

NC1
1

G
N

D
2

IN
3

NC2
4

NC3
11

DIAG_EN
12

CL
13

ST
14

E
P

1
5

V
S

8
V

S
9

V
S

1
0

OUT1
5

OUT2
6

OUT3
7

C3122
0.1uF
50V

C3071
1uF
16V

C3108
0.1uF
50V

C3069
0.01uF
25V

R3103 0E

C3063
0.1uF
50V

C3105
1uF
16V

D3036

SMCJ15CA

2
1

C3058
10uF
16V

C3067
0.01uF
25V

R3111
30.9K_1%

C3102
1uF
16V

C3121 0.1uF
50V

J3005

D4S20G-400A5-C
CON MODULAR JACK 4POS MALE RT TH

1
2
3
4

S
H

1
S

H
2

S
H

3
S

H
4

C3096
0.01uF
25V

C3050

0.1uF
50V

C3114 0.01uF
25V

R3059

1.87K_1%

C3054
0.1uF

50V

C3119 0.1uF
50V

C3098
0.01uF
25V

C3107
0.01uF
25V

C3110
0.01uF
25V

FL3011
120E

BLM18BB121SN1D

1 2

C3097
1uF
16V

FL3013
120E

BLM18BB121SN1D

1 2

C3049
0.1uF
50V

TP3006

C3051
1uF
16V

C3062
10uF
16V

R3114

4.7K

R3110
10K

C3068
0.01uF
25V

C3123
22uF
25V

FL3012
120E

BLM18BB121SN1D

12

IN OUT

GND

FL3026

0.47uF

1 3

2

C3053

10uF
50V

R3105 0E

R3104 0E

C3057
10uF
16V

U3019

PDS90UB941ASRTDTQ1

DSI0_D0P
58

DSI0_D0N
57

DSI0_D1P
56

DSI0_D1N
55

DSI0_D2P
54

DSI0_D2N
53

DSI0_D3P
52

DSI0_D3N
51

DSI0_CLKP
60

DSI0_CLKN
59

DSI1_D0P
6

DSI1_D0N
5

DSI1_D1P
4

DSI1_D1N
3

DSI1_D2P
2

DSI1_D2N
1

DSI1_D3P
63

DSI1_D3N
62

DSI1_CLKP
8

DSI1_CLKN
7

LFDSI
49

DOUT0-
26DOUT0+
27

DOUT1-
22DOUT1+
23

LFT
20

REFCLK0
41

I2S_WC/GPIO7_REG
34

I2S_CLK/GPIO8_REG
35

I2S_DA/GPIO6_REG
36I2S_DB/GPIO5_REG
37

I2S_DC/GPIO2
38

I2S_DD/GPIO3
39

G
N

D
6
5

V
D

D
1
8

2
4

V
D

D
1
8

6
1

V
D

D
1
1
_
P

1
5
0

V
D

D
1
1
_
D

S
I

6
4

V
D

D
1
1
_
A

1
2

V
D

D
1
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