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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.
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REVISION HISTORY

SHEET 6/7 UPDATE TABLES

SHEET 12 NO-POP R186, MCU_OSPI1_LBCLKO AS GPIO

SHEET 33 MIRROR UB960 I2C6 SDA/SCL

DATE CHANGE AUTHOR

01/03/2020
TNYC

REV B CHANGES

SHEET 32 MIRROR MCU_MCAN1_RX/TX AT U44

SHEET 30 CON_DP0_AUX_N PULLUP TO 3V3

SHEET 30 ISOLATE AND ESD PROTECT DPO_HPD

02/24/2020 SHEET 19 DELETE C656, C661, C721, C729 TO
MAKE ROOM FOR 3-T UNDER SOC.
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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

DGND

DGND

DGND

DSI0_TX0_N 31
DSI0_TX0_P 31

DSI0_TX1_N 31
DSI0_TX1_P 31

DSI0_TX2_N 31
DSI0_TX2_P 31

DSI0_TX3_N 31
DSI0_TX3_P 31

DSI0_TXCLK_N 31
DSI0_TXCLK_P 31

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

CSI0_RXCLK_P 33
CSI0_RXCLK_N 33
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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

U37F

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

R366
500E_0.1%
0402

MLB
PwrGrp:VDDA_MLB

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U37L

J721E_181212

MLB0_MLBCP
AD2

MLB0_MLBCN
AE2

MLB0_MLBDP
AC3

MLB0_MLBDN
AD3

MLB0_MLBSP
AD1

MLB0_MLBSN
AC1

R358
500E_0.1%
0402

DSI-TX
PwrGrp:VDDA_1P8_DSITX

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U37E

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

R361
500E_0.1%
0402

DSI_TX_CALIB

CSI1_RXRCALIB

CSI0_RXRCALIB
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SERDES

Note: Place DC blocking caps near
SOM Connector

Note:  ATB pins to be left unconnected

DGND

DGND

DGND

DGND

DGND

DGND

USB0_SS_TX2_P 29
USB0_SS_TX2_N 29

USB0_SS_RX2_N 29
USB0_SS_RX2_P 29

DP0_TX0_N 30
DP0_TX0_P 30

DP0_TX1_N 30
DP0_TX1_P 30

DP0_TX2_P 30
DP0_TX2_N 30

DP0_TX3_P 30
DP0_TX3_N 30

DP0_AUX_N 30
DP0_AUX_P 30

PCIe0_TX0_P 34
PCIe0_TX0_N 34

PCIe0_RX0_P 34
PCIe0_RX0_N 34

PCIE0_REFCLK_P 34
PCIE0_REFCLK_N 34

USB1_SS_RX1_P 29
USB1_SS_RX1_N 29

USB1_SS_TX1_P 29
USB1_SS_TX1_N 29
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C411 0.22uF
6.3V0201

R341
3.01K

R332
3.01K

C412 0.22uF
6.3V 0201

C495 0.22uF
6.3V0201

R360
3.01K

R338 49.9

C425 0.22uF
6.3V0201

C494 0.22uF
6.3V0201

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

U37R

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

C426 0.22uF
6.3V 0201

C496 0.22uF
6.3V0201

R333
3.01K

C413 0.22uF
6.3V0201

C414 0.22uF
6.3V 0201

C510 0.22uF
6.3V0201

C401 0.22uF
6.3V 0201

R334
3.01K

C509 0.22uF
6.3V0201

C428 0.22uF
6.3V 0201

C402 0.22uF
6.3V0201

R328 49.9

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

U37S

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

C427 0.22uF
6.3V0201

C493 0.22uF
6.3V0201

SERDES0_REXT

SERDES1_REXT

SERDES2_REXT

C_USB0_SS_TX_P

SERDES4_REXT

C_DP0_TX3_P

C_DP0_TX0_P

C_DP0_TX2_P

C_DP0_TX3_N

SERDES3_REXT

C_DP0_TX2_N

C_DP0_TX1_P
C_DP0_TX1_N

C_DP0_TX0_N

C_USB0_SS_TX_N

C_DP0_AUX_N
C_DP0_AUX_P

C_PCIe0_TX0_P
C_PCIe0_TX0_N

C_USB1_SS_TX_P
C_USB1_SS_TX_N
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MMC Interface

UFS Interface

DGND

VDD_IO_3V3

MMC0_DAT0 28
MMC0_DAT1 28
MMC0_DAT2 28
MMC0_DAT3 28
MMC0_DAT4 28
MMC0_DAT5 28
MMC0_DAT6 28
MMC0_DAT7 28

MMC0_CLK 28

MMC0_CMD 28

MMC0_DS 28

A2B_SDA1 37
A2B_SCL1 37

I2C3_SCL 35

I2C3_SDA 35

NEO_TIMEPULSE 37
ENET_EN 32

H_MMC1_SDCD 40

H_MMC1_D2 40
H_MMC1_D3 40

H_MMC1_CMD 40

H_MMC1_CLK 40

H_MMC1_D0 40
H_MMC1_D1 40

Title:

Page Contents:

Size: DOC NO: REV:

Date: Sheet of

TEXAS INSTRUMENTS INCORPORATED

TIDEP-01020

Preliminary Information - Subject to change
J7ES CCARD

SOC MMC & UFS IF

A

Friday, June 12, 2020 10

C

40

519132

Title:

Page Contents:

Size: DOC NO: REV:

Date: Sheet of

TEXAS INSTRUMENTS INCORPORATED

TIDEP-01020

Preliminary Information - Subject to change
J7ES CCARD

SOC MMC & UFS IF

A

Friday, June 12, 2020 10

C

40

519132

Title:

Page Contents:

Size: DOC NO: REV:

Date: Sheet of

TEXAS INSTRUMENTS INCORPORATED

TIDEP-01020

Preliminary Information - Subject to change
J7ES CCARD

SOC MMC & UFS IF

A

Friday, June 12, 2020 10

C

40

519132

R211
2.2K
0201

R213
2.2K
0201

R119 0
0402

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

U37M

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

R121
2.2K
0201

UFS0
PwrGrp:VDDA_1P8_UFS

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U37N

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

R118
2.2K
0201

R331 10K
0201

MMC0_CALPAD

I2C5_SDA
I2C5_SCL

GPIO1_26

I2C3_SCL
I2C3_SDA
I2C5_SDA
I2C5_SCL

GPIO1_25
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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_1V124
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C774

0.01uF
50V
0402

C758

0.01uF
50V
0402

R374

240 1%

0201

R356

240 1%
0201

C767

0.01uF
50V
0402

C734

0.01uF
50V
0402

C327

1uF
10V
0402

C682

0.01uF
50V
0402

R373

240 1%

0201

C697

10uF

16V
0603

C269

0.01uF
50V
0402

C637

0.01uF
50V
0402

C299

10uF
16V
0603

C270

0.1uF
16V
0402

C770

0.01uF
50V
0402

R353
10K

0402

U40A

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
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50V
0402
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S
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B
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S
A

B
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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

C761

0.01uF
50V

0402

R365
10K
0402

C777

0.01uF
50V

0402

C762

0.01uF
50V
0402

R359
NP-10K
0402

C636

0.01uF
50V

0402

R349
NP-10K
0402

R352
10K
0402

C635

0.01uF
50V

0402

C683

0.01uF
50V

0402

C764

0.01uF
50V
0402

C705

0.01uF
50V

0402

PwrGrp:VDDS_DDR

DDR0

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U37G

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

C771

0.1uF
16V
0402

C760

0.01uF
50V
0402

C759

0.01uF
50V

0402

C733

0.01uF
50V
0402

C330

0.01uF
50V
0402

C666

10uF

16V
0603

C772

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

Route SOC_MCU_OSPI0_CLK
& SOC_MCU_OSPI0_LBCLKO 
as differential pair

OSPI FLASH RESET

OSPI  FLASH

HYPERBUS CKn, OSPI LBCLK

REV A1: NO-POP FOR OSPI

VDD_MCUIO_1V8

VDD_MCUIO_1V8

DGND

DGND

VDD_MCUIO_1V8

VDD_MCUIO_1V8

VDD_MCUIO_1V8

DGND

DGND

DGND

MCU_OSPI0_ECC_FAIL 12

MCU_OSPI0_D6 12

MCU_OSPI0_CLK_P 12

MCU_OSPI0_CS0# 12

MCU_OSPI0_DQS 12

MCU_OSPI0_D7 12

MCU_OSPI0_CLK_N 12

MCU_OSPI0_D2 12
MCU_OSPI0_D1 12
MCU_OSPI0_D0 12

MCU_OSPI0_D5 12
MCU_OSPI0_D4 12
MCU_OSPI0_D3 12

MCU_HYPERBUS0_CS1# 12

MCU_HYPERBUS0_RESETO# 12

MCU_OSPI_RST# 12
H_MCU_PORz_1V814,23

MCU_OSPI0_CLK_P12 MCU_OSPI0_D0 12
MCU_OSPI0_D1 12

MCU_OSPI0_CS0#12 MCU_OSPI0_D2 12

MCU_OSPI_RST#12
MCU_OSPI0_D3 12
MCU_OSPI0_D4 12

MCU_HYPERBUS0_RESETO#12 MCU_OSPI0_D5 12
MCU_OSPI0_D6 12

MCU_HYPERBUS0_CS1#12 MCU_OSPI0_D7 12
MCU_OSPI0_CLK_N12

MCU_OSPI0_DQS 12
MCU_OSPI0_ECC_FAIL12
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1 2
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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

R201
10K
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MCU_FLASH
PwrGrp:VDDSHV1_MCU

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U37J

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

R194

10K
0201

R197 22E
0402

C782

0.1uF
6.3V
0201

R383 22
0402

R195

10K
0201

SOC_HYPERBUS0_RESET#

WKUP_GPIO0_30

SOC_MCU_OSPI0_CLKSOC_MCU_OSPI0_CLK_R

SOC_MCU_OSPI0_CS0#

SOC_MCU_OSPI0_LBCLKO_R

SOC_OSPI_DQS

OSPI_DQS_R
OSPI0_ECC_FAIL/MCU_HYPERBUS0_INT#
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MCU_RGMII

MAIN RGMII

MCU ADCs

DGND

RGMII5_TX_CTL 32

RGMII5_RX_CTL 32

RGMII5_TD3 32
RGMII5_TD2 32
RGMII5_TD1 32
RGMII5_TD0 32

RGMII5_TXC 32

RGMII5_RXC 32

RGMII5_RD3 32
RGMII5_RD2 32
RGMII5_RD1 32
RGMII5_RD0 32

MDIO0_MDIO 32
MDIO0_MDC 32

MCU_DMTIMER2 13,22
MCU_DMTIMER3 13,22

MCU_DMTIMER4 13,21
MCU_DMTIMER5 13,26

A2B_XREF_CLK_OUT 37

A2B_XREF_CLK_IN 37

TUNER_RSTB_CHIP0 39

MCU_ADC0_AIN0 37
MCU_ADC0_AIN1 37
MCU_ADC0_AIN2 37
MCU_ADC0_AIN3 37
MCU_ADC0_AIN4 13
MCU_ADC0_AIN5 13
MCU_ADC0_AIN6 13

TUNER_INTB_CHIP0 39

A2B_SPI1_CS0 37

A2B_SPI1_CLK 37

A2B_SPI1_D1 37

A2B_SPI1_D0 37

USB0_IMON 29

MCU_ADC0_AIN413
MCU_ADC0_AIN513
MCU_ADC0_AIN613

ENET_INH 32

ENET_INTSn 32

MCU_DMTIMER213,22 SYNC_LM5141_DC 22
MCU_DMTIMER313,22 SYNC_LM53603_AC 22

MCU_DMTIMER413,21 SYNC_LM5175_AC 21
MCU_DMTIMER513,26 SYNC_LMR23625_AC 26
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PwrGrp:VDDSHV2_MCU

MCU_CPSW2G_RGMII

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U37K

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

U37H

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

TP46

TP71

R130 44.2

TP48
TP47

PwrGrp:VDDSHV3

RGMII5

RGMII6
PwrGrp:VDDSHV4

RGMII5
PwrGrp:VDDSHV3

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U37Q

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

TP43

R149
10K
0402

TP6

TP59

R134 44.2

SPI5_CS0
SPI5_D0

SPI5_CLK

AUDIO_EXT_REFCLK3
SPI5_D1
GPIO0_106

AUDIO_EXT_REFCLK2

GPIO0_100
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OSC

MCU & MAIN GENERAL IO, OSC CLKS

CLKS

SOC_WARMRESET#

[MCU Warm Reset In]

MCU DUAL PURPOSE PINS. A2B CANNOT
DRIVE UNTIL AFTER RESET

BOARD ID EEPROM

DISABLE DRIVERS TIED TO BOOT PINS DURING BOOT.

VDD_MCUIO_3V3

VDD_MCUIO_3V3

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

VDD_MCUIO_3V3

DGND

VDD_MCUIO_3V3

VDD_MCUIO_3V3

VDD_MCUIO_3V3

DGND

DGND

DGND

MCU_I2C0_SDA 23
MCU_I2C0_SCL 23

MCU_MCAN0_TX 32
MCU_MCAN0_RX 32

SOC_EMU0 38
SOC_EMU1 38

RESET_REQz 14

SOC_PORZ_OUT 28,32,34

H_SOC_PORz_1V8 14,23

SOC_TRST# 38

H_MCU_SAFETY_ERRZ 23

H_MCU_PORz_1V8 12,14,23

MCU_MCAN1_TX 32
MCU_MCAN1_RX 32

SOC_WKUP_I2C0_SCL 14,23,24
SOC_WKUP_I2C0_SDA 14,23,24

MCU_PORZ_OUT 14

MCU_RESETz 14

MCU_RESETSTATz 14

SOC_TCK 38

SOC_TDI 38
SOC_TDO 38
SOC_TMS 38

SOC_SAFETY_ERRz 14

RESETSTATz 14

H_MCU_INT# 23,24

H_PMIC_POWER_EN1 23

MCU_DMTIMER8 14,23
MCU_DMTIMER9 14,24

MCU_CONSOLE_RXD 38

MCU_CONSOLE_TXD 38

MCAN_nFAULT 32

MCU_BOOTMODE0 14,27,37

MCU_BOOTMODE1 14,27,37
MCU_BOOTMODE2 14,27,37

MCU_BOOTMODE3 14,27,37
MCU_BOOTMODE4 14,27,37
MCU_BOOTMODE5 14,27,37

MCU_BOOTMODE6 27
MCU_BOOTMODE7 14,27,37

MCU_BOOTMODE8 27

MCU_BOOTMODE9 27

MCAN_EN 32

MCU_PORZ_OUT14

MCUBOOT_BUFF_ENz 22,37,38

EMU_RSTn 14,38

H_MCU_PORz_1V8 12,14,23

H_SOC_PORz_1V8 14,23

MCU_RESETSTATz 14

MCU_PORZ_OUT 14

RESETSTATz 14

EMU_RSTn 14,38

RESET_REQz 14

MCU_RESETz 14

SOC_SAFETY_ERRz 14

BOOTMODE4 27
BOOTMODE5 27

MCU_CAN0_STBz 32
MCU_CAN1_STBz 32

A2B_MCU_SDA 37
A2B_MCU_SCL 37

A2B_MCU_SPI_CS0 37

MCU_BOOTMODE014,27,37 A2B_MCU_SPI_CLK 27,37

MCU_BOOTMODE114,27,37 A2B_MCU_SPI_D0 27,37
MCU_BOOTMODE214,27,37 A2B_MCU_SPI_D1 27,37

MCU_BOOTMODE714,27,37

A2B_WKUP_UART0_TXD 37

A2B_WKUP_GPIO_15 27,37

A2B_WKUP_UART0_RXD 37

MCU_BOOTMODE314,27,37
MCU_BOOTMODE414,27,37
MCU_BOOTMODE514,27,37

A2B_WKUP_GPIO_0 27,37
A2B_WKUP_GPIO_1 27,37
A2B_WKUP_GPIO_2 27,37

SOC_WKUP_I2C0_SCL14,23,24
SOC_WKUP_I2C0_SDA14,23,24

MCU_DMTIMER814,23 SYNC_LEOA_DC 23
MCU_DMTIMER914,24 SYNC_LEOB_DC 24
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R174 0
0402

MCU_GENERAL
PwrGrp:VDDSHV0_MCU

PwrGrp:VDDSHV0

GENERAL

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U37C

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

C284 30pF
50V0402

R157 100

R158
10K

TP54 1

R143 0
0402

R156 100

C293 9pF
0402 50V

TP51 1

R62
2.2K
0201

R163
2.2K
0201

TP35 1

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

U37I

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

Y4

19.200MHz

ABM10W-19.2000MHZ-8-K1Z-T3

1

4
2

3

TP49 1

C292 9pF
0402 50V

R135 0
0402 TP66 1

R155
10K

R141 0
0402

Y1

22.5792MHz

ABM10W-22.5792MHZ-8-K1Z-T3

1

4
2

3

C385

0.1uF

PwrGrp:VDDS_OSC1

OSC0

PwrGrp:VDDS_OSC1

OSC1

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U37D

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

R348 10K
0201

TP57

TP55 1

R63
2.2K
0201

R166
2.2K
0201

TP50 1

U13

24WC256

A0
1

VCC
8

VSS
4NC
3

SCL
6

SDA
5

A1
2

WP
7

C521
0.1uF

Y2

32.768KHz

ECS-.327-9-34QCS-TR

1
2

C285 30pF
50V0402

RJ14

0.A
1 2
3

TP20

R147 0
0402

R169 10K
0201

TP40 1

Q8A

BSS138PS1

2

6

TP58

R
6
1

1
0
K

C302 12pF
50V0402

RJ15

0.A
1 2
3

R151 0
0402

R146 0
0402

R242 10K
0201

C300 12pF
50V0402

R136
10K

0201

TP15

R221
10K

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

MCU_UART0_TXD
MCU_UART0_RXD

WKUP_UART0_TXD
WKUP_UART0_RXD

BOOTMODE4
BOOTMODE5

WKUP_LFOSC_XI

WKUP_OSC0_XIN

WKUP_OSC0_XOUT

OSC1_XI

OSC1_XO

WKUP_LFOSC_XO

WKUP_UART0_TXD

WKUP_UART0_RXD

WKUP_UART0_TXD
WKUP_UART0_RXD
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USB VBUS Resistor divider circuit

GENERAL

USB

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

Note: Recommended VBUS circuit for embedded Hub

VDD_IO_3V3

DGND

DGND

DGND DGND

DGND

VDD_IO_3V3

I2C1_SDA 31

I2C0_SDA 37
I2C0_SCL 37

A72_CONSOLE_RXD 38

I2C1_SCL 31

A72_CONSOLE_TXD 38

USB1_DATA_P 34
USB1_DATA_N 34

USB0_ID 29

USB1_ID 29

USB1_VBUS 34

PCIe0_CLKREQ# 34

I2C6_SCL 33

I2C6_SDA 33

USB1_DRVVBUS 34

VBUS_USBC_CONN 29

USB0_DRVVBUS 29

USB0_DATA_N 29
USB0_DATA_P 29

DP0_HPD 30

NEO_RXD 37

NEO_TXD 37

NEO_RESETN 37

UB960_FRAME_SYNC 33
UB960_PDB 33

UB981_GPIO0 31
UB981_GPIO1 31

UB981_PDB 31

UB981_GPIO2 31
UB981_GPIO3 31

DSI_UB981_INTB 31

UB960_INTB 33

UB960_CAM_nPOWERON 26

APL_RSTn 37

USB0_VBUS_OCN 29

USB0_STATUS 29

PWR_SW_CNTL_DSI0 26
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R233
2.2K
0201

R337
500E_0.1%
0402

R74

10K
0402

R228
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

U37B

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

R1816.5K R193.48K

D4

BZX84C6V8LT1G

1

2

3

R719.09K

R131
2.2K
0201

R126
2.2K
0201

R343
500E_0.1%
0402

R282
2.2K
0201

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

PwrGrp:VDDSHV0

GENERAL

DRA829 DM vC

U37A

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

R17

10K
0402

R288
2.2K
0201

GPIO1_3

GPIO1_1
GPIO1_2

GPIO0_118

GPIO0_119
GPIO0_117
GPIO0_116

GPIO0_124
GPIO0_123

GPIO1_0
GPIO0_127

USB0_VBUS_SOC

USB1_VBUS_SOC

USB1_RCALIB

USB0_RCALIB USB0_VBUS_SOC

USB1_VBUS_SOC

GPIO0_120

GPIO0_113
GPIO0_111

GPIO0_114
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GPIO0_0

PRG0 & PRG1

VDD_IO_3V3

VDD_IO_3V3

CHIMES_M_SCLK 35
CHIMES_FSYNC 35
CHIMES_SDIN 35

A2B_GPIO_OUT_57 37

A2B_SPORT1_FS 37

A2B_SPORT0_CLK 37
A2B_SPORT0_FS 37

A2B_SPORT0_D0 37

A2B_SPORT0_D1 37

TUNER0_IQ_ACLKR 39
TUNER0_IQ_FSR 39

TUNER_AUDIO_ACLKX 39

TUNER_AUDIO_FSX 39

TUNER_AUDIO_AXR0 39
TUNER_AUDIO_AXR1 39
TUNER_AUDIO_AXR10 39
TUNER_AUDIO_AXR11 39

TUNER0_IQ_AXR0 39
TUNER0_IQ_AXR1 39

TPA6304_nSTANDBY 35
CHIMES_nSTANDBY 35

I2C4_SCL 34

I2C4_SDA 34

PCIe0_WAKE# 34
PCIe0_W_DISABLE# 34
PCIe0_RC_RSTz 34

BOOTMODE2 27

BOOTMODE7 27

BOOTMODE6 27

BOOTMODE3 27

BOOTMODE1 27
BOOTMODE0 27

TUNER1_IQ_AXR0 39
TUNER1_IQ_AXR1 39

TUNER1_IQ_ACLKR 39

TUNER1_IQ_FSR 39

CHIMES_SDOUT 35

A2B_GPIO_INTR_77 37
A2B_GPIO_OUT_74 37
A2B_GPIO_INTR_43 37

TUNER_SPI_SCLK 39

TUNER_SPI_CS0 39

TUNER_SPI_D0 39
TUNER_SPI_D1 39

A2B_SPORT1_D0 37
A2B_SPORT1_CLK 37

ENET_WAKE 32

SEL_SDIO_3V3_1V8n 24

MMC_PWR_ON 40
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R316

10K
0201

R110 44.2

PRG1
PwrGrp:VDDSHV2

Pin Mux:v0.13.2 Ballout:v20181212

J721E SR1.0

DRA829 DM vC

U37P

J721E_181212

PRG1_MDIO0_MDC
AD18

PRG1_MDIO0_MDIO
AD19

PRG1_PRU0_GPO0
AC23

PRG1_PRU0_GPO1
AG22

PRG1_PRU0_GPO2
AF22

PRG1_PRU0_GPO3
AJ23

PRG1_PRU0_GPO4
AH23

PRG1_PRU0_GPO5
AD20

PRG1_PRU0_GPO6
AD22

PRG1_PRU0_GPO7
AE20

PRG1_PRU0_GPO8
AJ20

PRG1_PRU0_GPO9
AG20

PRG1_PRU0_GPO10
AD21

PRG1_PRU0_GPO11
AF24

PRG1_PRU0_GPO12
AJ24

PRG1_PRU0_GPO13
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3.16K

EEE-FKV121XSP

REV-B

LCARD - 16V BOOST@4A MAX

Vds  40V
Vgs +-20V
Vgs(TH) 2.0V
RDSon 3.4mOHM@Vgs10v
Id  75A
Ciss 3730pF
Vcap(min) 37nF

32Amp Per Contact

VBAT
12v

LCARD - 16V BOOST@4A MAX

DFEH12060D-3R3M=P3

LCARD - LM5141 3.3V@7A MAX

LCARD - CLASS-D, 12V@10A PEAK

DFEG10040D-3R3M=P3

3.3uH/470uF - Fcutoff = 4.04KHz

OPTIONAL FAN CONNECTOR

226KHz Fswitch default

INPUT PROTECTION AND FILTER
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DITH DISABLE

DEMB DEFAULTS TO 2.5V WHEN NOT DRIVEN.

R(fa)

R(fb)

R(g)

C(comp)

REV-B

SINGLE POINT CONNECTION

LCARD - LM5141 3.3V@7A MAX

LCARD - USB3.0 - CDP: Charge + Data (2.1A)

LCARD - USB2.0 - 500mA

FOR 3.3v@15A
L = SRP1265A-2R2 - DCR=3.8-4.2mOHM, Irms=22A, Isat=40A
MQH/QL = BSZ034N04LS (lower Rdson, or no change)
Cout 22uFx2 +  120uF EEE-FKV121XSP
Cin 22uF x2 (10uFX4)
Comp - 8.45K, 3.3nF, 68pf, Cross 55KHz, Phase Margin 51
Current sense 5.49K (5.79K-5.24K)

SRP1265A-2R2

STAGE-1 3.3V AND 5 V POWER
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PMIC- A

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

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

"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"

CAN_POWER_ON_HV HIGH == VBAT_SYS.
CAN_POWER_ON_HV HAS 100K PULLDOWN AT
CAN XCVR.
CAN_POWER_ON_HV HAS 2 STATES - HIGH, Z,
CANNOT PULL LOW.
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PMIC - B

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

/ Low-side of pseudo diff trace pair 

used for remote sense at point of load

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"
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ALWAYS ON

1.0V Vth

1.7V Vth

LCARD-750mA

LCARD-600mA
UPDATE CURRENT TO >1.2A IF USED FOR 4 CAMERAS.

80mA

310mA

500mA

2.0V Vth

2.0V Vth

LCARD-300mA PER CHANNEL x4

LCARD-300mA

LP5912-500mA $0.38
TPS746Q1-1000mA, ADVANCE PART, SAME PACKAGE  $0.5
TPS74701-500mA, $0.80

FOR 10.5v@1.2A
Cout = 10uf x 3
Cin = 10uF x 2

Rcl = (Vcl,th * Kcl)/Iout
Rcl = (1.233*2000)/1.3
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1.8V@2.5A
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SH2
SH2

SH3
SH3

SH4
SH4

D18

TPD1E05U06DPY

1

2

C833

10uF
16V

D16

TPD1E05U06DPY

1

2

R240

100K

FL26

DLW21SN900HQ2

1

4 3

2

R456 0

D20

TPD1E05U06DPY

1

2

FL30

DLW21SN900HQ2

1

4 3

2

Q15A

BSS138PS

1

2

6

D15

TPD1E05U06DPY

1

2

D24

TPD1E05U06DPY

1

2

D23

TPD1E05U06DPY

1

2

R458

100K

R464

100K

Q15B

BSS138PS

4

5

3

C836

0.1uF
50V

D21

TPD1E05U06DPY

1

2

FL28

DLW21SN900HQ2

1

4 3

2

D19

TPD1E05U06DPY

1

2

R457 0

R465

100K

R241

100K

FL31

DLW21SN900HQ2

1

4 3

2

U78

TPD1E10B06DPY

1
2

D17

TPD1E05U06DPY

1

2

FL29

DLW21SN900HQ2

1

4 3

2
D22

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_CONFIG1
DP0_CONFIG2

CON_DP0_HPD
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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

FPD-Link III Interface

100E

100E

100E

100E

100E

100E

Silkscreen:
"FPD-Link Video"

Connector / Transmitter

Pin 4: GND
Pin 3: DOUT-

Pin 1: DOUT+
Pin 2: PWR (not supported)

"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

DGND

DGND

DGND

VSYS_IO_1V8

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGNDDGND

DGND

DGND
DGND

DGND
DGND

DGND

DGND

DGND

VDD_IO_3V3

VDD_IO_3V3

VDD_IO_3V3

V941_IO_1V1

V941_IO_1V1

V941_IO_1V1

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 15

I2C1_SDA15

I2C1_SCL15

DSI_UB981_INTB 15

UB981_GPIO2 15
UB981_GPIO3 15

UB981_GPIO0 15
UB981_GPIO1 15

UB960_REFCLK 33
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R246
41.2K

C384
10uF
16V

R447
30.1K

R446
61.9K

FL41

DLW21SN900HQ2

1

4 3

2

U76 25.000MHz

ASDMB-25.000MHZ-XY-T

STANDBY
1

G
N

D
2

OUTPUT
3V

D
D

4

R248
41.2K

C821
0.1uF
50V

C801
0.01uF
50V

C386 0.01uF
50V

C435
1uF
16V

C433
0.01uF
50V

C817
0.1uF
50V

C410
0.1uF
50V

C815
1uF
16V

C438
10uF
16V

C429
0.01uF
50V

R443
30.9K

C806
1uF
16V

C831 0.1uF
50V

J16

D4S10E-40MA5-C
CON MODULAR JACK 4POS MALE TH

1
2
3
4

S
H

1
S

H
2

S
H

3
S

H
4

C797
0.01uF
50V

C828 0.01uF
50V

C394
0.1uF

50V

C799
0.01uF
50V

C832 0.1uF
50V

C820
0.01uF
50V

FL21
120E

BLM18BB121SN1D

1 2

C826
0.01uF
50V

C798
1uF
16V

FL27
120E

BLM18BB121SN1D

1 2

C392
0.1uF
50V

TP75

C388
1uF
16V

C405
10uF
16V

R442
10K

R448

4.7K

C432
0.01uF
50V

IN OUT

GND

FL40

0.47uF

1 3

2

FL23
120E

BLM18BB121SN1D

12

R437 0

C400
10uF
16V

R434 0

C816
0.01uF
50V

U75

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
1
_
H

S
0

2
8

V
D

D
1
1
_
H

S
1

2
1

V
D

D
1
1
_
L

9

V
D

D
1
1
_
L

4
2

V
D

D
1
1
_
P

0
1
7

GPIO0
14

GPIO1
15

RES2
13

REFCLK1
11

RES0
29

RES1
40

I2C_SDA
48

I2C_SCL
47

IDX
19

MODE_SEL0
18

MODE_SEL1
32

D_GPIO0/MOSI
46

D_GPIO1/MISO
45

D_GPIO2/SPLK
44

D_GPIO3/SS
43

PDB
31

INTB
30

REM_INTB
10

V
D

D
1
1
_
S

2
5

V
D

D
IO

1
6

V
D

D
IO

3
3

C807
0.01uF
50V

FL25
120E

BLM18BB121SN1D

1 2

R455 0

C430
0.1uF
50V

C824
0.01uF
50V

R435 0

R249
30.9K

C804
0.01uF
50V

C434
0.01uF
50V

UB981_MODE_SEL0 UB981_IDX

VDD18_DSI

FPD_DOUT0_N

LFDSI

C_UB981_DOUT0_N
C_UB981_DOUT0_P

UB981_INTB

UB981_DOUT0_P
UB981_DOUT0_N

UB981_IDX

LFT

UB981_CLKIN

UB981_MODE_SEL0
UB981_MODE_SEL1

UB981_REM_INTB

FPD_DOUT0_P

VDD_DSI_OSC

UB981_MODE_SEL1

VDDP11_DSI

VDDHS11_DSIVDDL11_DSI

VDD18_DSI

VDD18_DSI



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Mating Connector Molex 0348241124

ENET - DP83TC811/DP83TG720 (OPTION)

CAN_POWER_ON_HV HIGH == VBAT_SYS
STATES ARE HIGH AND Z, SO PULL DOWN.

CAN WITH WAKEUP

DEBUG SUPPORT

VBAT_SYS

VBAT_SYS

VSYS_5V0

VDDIO_TC811

VDDIO_TC811

VDDA_TC811

VDD_1P0

VDD_IO_3V3

VDD_IO_3V3

VDD_IO_3V3

VSYS_5V0

DGND

DGND

DGND
DGND

DGND

DGND
DGND

DGND

DGND

DGNDDGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND DGND

DGND

DGND

DGND

DGND
DGND

VDD_MCUIO_3V3
VDD_MCUIO_3V3

VDD_MCUIO_3V3

DGND

DGND

VDDA_TC811

VDDIO_TC811
VDDA_TC811

DGND

DGND

CAN_WAKE 32
CANL_132
CANH_132

ENET_INTSn13

SOC_PORZ_OUT14,28,34
ENET_EN10
ENET_WAKE16
ENET_INH13

CAN_POWER_ON_HV23

MCU_CAN0_STBz14
MCAN_EN14
MCAN_nFAULT14 CAN_WAKE 32

CANH_1 32

CANL_1 32
MCU_MCAN0_TX14
MCU_MCAN0_RX14

MDIO0_MDC13
MDIO0_MDIO13,32

RGMII5_TX_CTL13

RGMII5_TXC13

RGMII5_TD013
RGMII5_TD113
RGMII5_TD213
RGMII5_TD313

RGMII5_RX_CTL13

RGMII5_RXC13

RGMII5_RD013,32
RGMII5_RD113,32
RGMII5_RD213,32
RGMII5_RD313

CANH_2 32

CANL_2 32

MCU_CAN1_STBz14

CANL_2 32
CANH_2 32

RGMII5_RD113,32
RGMII5_RD213,32

MDIO0_MDIO13,32

RGMII5_RD013,32

MCU_MCAN1_RX14

MCU_MCAN1_TX14
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C316

0.1uF
50V

R165
NP-0

R389
100

R404
62

C783
1uF

C301
10uF

C308

47pF
50V

R364 0

C781
0.1uF

C746
10pF

C749

10pF

C787
0.1uF

SW3

PB_SW

1
4
3

2

R405

10K

U43

TPD1E10B06DPY

1
2

U50

TCAN1043D-Q1

TXD
1

GND
2 VCC
3

RXD
4

VIO
5

EN
6

INH
7

nFAULT
8

WAKE
9

VSUP
10

NC
11

CANL
12

CANH
13

nSTB
14

R170

1K

R179 NP-2.49K

C307
NP-100nF

C786
0.1uF

FL13
120E

BLM18BB121SN1D

1 2

R176
NP-0

R390
100

R394

10K

R407
100

R161

1K

L40

120nH

C312

0.1uF
50V

C768
NP-10nF

C295
100nF

C321

47pF
50V

R363 240

C332
NP-100nF

R368

3.32K

R386
100

Y3

25MHz/10pF

1
3

2
4

C750
10nf

U44

TCAN1042HGVQ1

TXD
1

GND
2

RXD
4

VCC
3

VIO/NC
5

CANL
6

CANH
7

STB
8

C296
10uF

R392
100

C319

22pF

50V

R409
62

R154 1.5K C780
NP-100nF

RJ18

3.32K.A
12
3

R406 33.2K

R372
100

R178 2.49K

U39

TPS72010QDRVR

IN
6

BIAS
4

EN
3

GND
5

PAD
7

NC
2

OUT
1

C311

22pF

50V

.

.

L41

AE2002

1

23

4

U42

DP83TC811-Q1

VDDIO
22

VDDA
11

TX_EN/TX_CTRL
29

TX_ER
34

TX_CLK
28

TX_D0
33

TX_D1
32

TX_D2
31

TX_D3
30

RX_DV/CRS_DIV/RX_CTRL
15

RX_ER
14

RX_CLK
27

RX_D0
26

RX_D1
25

RX_D2
24

RX_D3
23

NC21
21

TCK
17TDO
18TMS
19TDI
20

TRD_P
12

TRD_N
13

LED_0/GPIO_0
35

LED_1/GPIO_1
6

MDC
1

MDIO
36

INT_N
2

RESET_N
3

XI
5

XO
4

CLK_OUT/GPIO_2
16

GND
37

EN
7

WAKE
8

INH
10

NC9
9

C788

4700pF

C346
NP-1uF

R387
62

FL14
120E

BLM18BB121SN1D

1 2

R371
100

R369

3.32K

C765
0.1uF

R391

100K

R220
44.2

R171

27

L42

120nH

R408

3.32K

C345
10uF

R357

3.32K

R362

3.32K

R384
62

C778

4700pF

R177 2.49K

TP56
TP

R388
100

R377
10K

C785
0.1uF

R162

27

C303
10uF

C784
10nF

C779
100nF

R148

100K

R152
NP-0

C751
1uF

FL16
120E

BLM18BB121SN1D

1 2

U41

TPD1E10B06DPY

1
2

C766
100nF

C305
4.7nF
2KV

R403
100

J13

Molex 34826-0124

9
10
11
12

5
6
7
8

1
2

3
4

1
4

1
3TRD1_P

TRD1_N

TRD_P
TRD_N

G720_VDDIO

G720_VDD1B

G720_VDD1A

G720_VDDIO

G720_VDD1A

G720_VDD1B

G720_VSLEEP
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NUT BROWN

FUSION REV C, DUAL FREQ SUPPORT

NUT BROWN

NUT BROWN

NUT BROWN

I2C ID: 0x3D CSI-2 MODE

CSI2 CAMERA INTERFACE, FUSION I COMPATIBLE

REVB

VCAM_10V5

VCAM_10V5

VCAM_10V5

VCAM_10V5

VCAM_VDDL

VCAM_VDD_CSI

VCAM_VDD_FPD

VCAM_VDD18

VCAM_VDDA18

VCAM_VDD18_FPD

VDD_IO_3V3

DGND
DGND

DGND
DGND

DGND
DGND

DGND

DGND

DGND

DGND

DGND
DGND

DGND

VDD_IO_3V3

VCAM_VDD18_FPD

VCAM_VDD18

VCAM_VDDA18

VCAM_VDD_FPD

VCAM_VDD_CSI

VCAM_VDDL

VSYS_IO_1V8

VSYS_IO_1V8

VSYS_IO_1V8

V960_IO_1V1

V960_IO_1V1

V960_IO_1V1

DGND

DGND

VCAM_VDD18

VDD_IO_3V3

VDD_IO_3V3

DGND

DGND

DGND

DGND

DGNDDGND

DGND DGND

DGNDDGND

DGNDDGND

CSI0_RX3_P 8
CSI0_RX3_N 8

CSI0_RXCLK_P 8
CSI0_RXCLK_N 8

CSI0_RX0_P 8
CSI0_RX0_N 8
CSI0_RX1_P 8
CSI0_RX1_N 8
CSI0_RX2_P 8
CSI0_RX2_N 8

CAM_0_P33
CAM_0_N33
CAM_1_P33
CAM_1_N33
CAM_2_P33
CAM_2_N33
CAM_3_P33
CAM_3_N33

CAM_0_P 33

CAM_0_N 33

CAM_1_P 33

CAM_1_N 33

CAM_2_P 33

CAM_2_N 33

CAM_3_P 33

CAM_3_N 33

UB960_INTB 15

I2C6_SDA 15

I2C6_SCL 15

UB960_REFCLK 31

UB960_PDB 15

UB960_FRAME_SYNC15

Title:

Page Contents:

Size: DOC NO: REV:

Date: Sheet of

TEXAS INSTRUMENTS INCORPORATED

TIDEP-01020

Preliminary Information - Subject to change
J7ES CCARD

CSI2 CAMERA

B

Friday, June 12, 2020 33

C

40

519132

Title:

Page Contents:

Size: DOC NO: REV:

Date: Sheet of

TEXAS INSTRUMENTS INCORPORATED

TIDEP-01020

Preliminary Information - Subject to change
J7ES CCARD

CSI2 CAMERA

B

Friday, June 12, 2020 33

C

40

519132

Title:

Page Contents:

Size: DOC NO: REV:

Date: Sheet of

TEXAS INSTRUMENTS INCORPORATED

TIDEP-01020

Preliminary Information - Subject to change
J7ES CCARD

CSI2 CAMERA

B

Friday, June 12, 2020 33

C

40

519132

C8220.047uF

P2

FAKRA II

1

2
3

4
5

FL33
120E

BLM18BB121SN1D

1 2

C792
0.01uF
50V

C791
0.01uF
50V

R426 10K

C796
0.01uF
50V

L62

BLM18HE152SN1

C812
0.01uF
50V

C8230.1uF

L66

BLM18HE152SN1

C8180.047uF

C809
0.01uF
50V

C469
0.1uF

50V

C8270.047uF

C8300.1uF

C460
10uF
25V

R427 10K

L54

MPZ1608S102ATA00

C397
0.1uF
50V

C461
10uF
25V

L68

10uH

LQH3NPZ100MJRL

C453
0.1uF
50V

U74

DS90UB960Q

VDDL1
13

VDDL2
44

VDD_CSI0
21

VDD_CSI1
33

VDD_FPD1
52

VDD_FPD2
61

VDD18_P0
48

VDD18_P1
47

VDD18_P3
1

VDD18_P2
2

VDDIO
16

RIN0+
50

RIN0-
51

RIN1+
53

RIN1-
54

RIN2+
59

RIN2-
60

RIN3+
62

RIN3-
63

LPTXP
56

LPTXN
57

GPIO_0
9

GPIO_1
10

GPIO_2
14

GPIO_3
15

GPIO_4
17

GPIO_5
18

GPIO_6
19

GPIO_7
20

VDDA18A
32

VDD18_FPD0
49

VDD18_FPD1
55

VDD18_FPD2
58

VDD18_FPD3
64

CSI0_D0+
25

CSI0_D0-
24

CSI0_D1+
27

CSI0_D1-
26

CSI0_D2+
29

CSI0_D2-
28

CSI0_D3+
31

CSI0_D3-
30

CSI1_D0+
37

CSI1_D0-
36

CSI1_D1+
39

CSI1_D1-
38

CSI1_D2+
41

CSI1_D2-
40

CSI1_D3+
43

CSI1_D3-
42

CSI0_CLK+
23

CSI0_CLK-
22

CSI1_CLK+
35

CSI1+CLK-
34

REFCLOCK
5

I2C_SCL
12

I2C_SDA
11

I2C_SCL2
8

I2C_SDA2
7

IDX
46

PDB
3

MODE
45

INTB
6

TESTEN
4

DAP
65

C421
0.01uF
50V

C8190.047uF

C8340.1uF

R44449.9

L53

MPZ1608S102ATA00

R431
10K

R454 4.02K

L51

MPZ1608S102ATA00

C465
0.1uF

50V

L69

10uH

LQH3NPZ100MJRL

C398
10uF
16V

L76

100uH

MSS7341-104MLB

C418
0.01uF
50V

C443
10uF
16V

FL20
120E

BLM18BB121SN1D

1 2

FL22
120E

BLM18BB121SN1D

1 2

R452 4.02K

R440
13.3K

R460 2K

C479
10uF

25V

C454
0.1uF
50V

P1

FAKRA II

1

2
3

4
5

R459 2K

L77

100uH

MSS7341-104MLB

TP76
1

C399
1uF
16V

C476
0.1uF

50V

C814
1uF
16V

C446
1uF
16V

R45149.9

R461 2K

R428
NP

C444
10uF
16V

TP77
1

R450 4.02K
C473

0.1uF

50V

C475
0.1uF

50V

L72

BLM18HE152SN1

C803
0.01uF
50V

C482
10uF

25V

R44949.9

C8350.047uF

C813
0.01uF
50V

C805
0.1uF

50V

L63

BLM18HE152SN1

P4

FAKRA II

1

2
3

4
5

L75

100uH

MSS7341-104MLB

L73

BLM18HE152SN1

C445
1uF
16V

C481
10uF

25V

L60

BLM18HE152SN1

C8290.047uF

C802
0.01uF
50V

C810
0.01uF
50V

R445
100
0402

FL34
120E

BLM18BB121SN1D

1 2

L59

BLM18HE152SN1

L67

10uH

LQH3NPZ100MJRL

L61

BLM18HE152SN1

C417
0.01uF
50V

L64

BLM18HE152SN1

R436
NP

C8250.1uF

C381
0.1uF
50V

C391
0.1uF
50V

C471
0.1uF

50V

C808
0.1uF

50V

L52

MPZ1608S102ATA00

L70

10uH

LQH3NPZ100MJRL

L71

BLM18HE152SN1

L65

BLM18HE152SN1

C470
0.1uF

50V

C419
0.01uF
50V

R430
10K

C390
10uF
16V

C380
10uF
16V

R453 4.02K

C447
10uF
16V

C463
10uF
25V

L78

100uH

MSS7341-104MLB

C422
0.01uF
50V

C462
10uF
25V

R462 2K

C379
1uF
16V

C389
1uF
16V

C793
1uF
16V

R429

4.7K

C474
0.1uF

50V

R433
10K

R44149.9

C420
0.01uF
50V

P3

FAKRA II

1

2
3

4
5

FL24
120E

BLM18BB121SN1D

1 2

C800
0.01uF
50V

FL32
120E

BLM18BB121SN1D

1 2

C452
0.1uF
50V

L74

BLM18HE152SN1
C480
10uF

25V

UB960_IDX

UB960_MODE

UB960_IDX UB960_MODE
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USB HUB FOR WIFI/DEBUG

USB_VBUS on HUB pin 9 must be high for the HUB to show
up on the USB bus as this simulates up-stream power.
However a high on USB_VBUS does NOT turn on down-stream
power via PWRCTL.  PWRCTL to downstream ports is
controlled via the USB power control SW stack.  Each
down-stream power port is controlled individually.

RJ16 - Option 1-2, 0-ohm,  HUB always active
RJ16 - Option 2-3, 20K ohm, HUB active only when
USB1_DRV_VBUS is high

USB HUB INCLUDED TO
SUPPORT USB DEBUG PORT
AND WIFI.

USB-DIFF-PAIR-90-OHM

PWRCLT - NO BATTERY CHARGE, ACTIVE HIGH ON
TO MATCH H_USB1_DRV_VBUS OPERATON.

IPU

VIN MAX - 1.15V

USB-DIFF-PAIR-90-OHM

IPU

IPU

IPD

USB-DIFF-PAIR-90-OHM

100E

100E

Mini PCIe Half Card Interface (WiFi Only)

100E

SX-PCEAC2-HMC-SP DOES NOT
USE 1.5V OR I2C.

M2 MINI PCIE
THREADED
STANDOFF

VIO_3V3USB

VCC_1V1USB

VCC_1V1USB

VDD_IO_3V3

VDD_IO_3V3

VDD_IO_3V3

VDD_IO_3V3

VPCIE0_1V5

DGND DGND
DGND

VDD_IO_3V3

DGND

DGND DGND

DGND DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

VDD_IO_3V3

VDD_IO_3V3

DGND DGND

VUSB_IO_1V1

VDD_IO_3V3

USB1_HUB_PWRCLT1 29

USB1_DRVVBUS15

USB1_DATA_P15

USB1_DATA_N15

USB1_HUB_D_P 29

USB1_HUB_D_N 29

PCIe0_USB_D+ 34

PCIe0_USB_D- 34

SOC_PORZ_OUT14,28,32,34

PCIe0_SDA 34

PCIe0_SCL 34

PCIe0_CLKREQ#15,34

PCIe0_WAKE#16,34

PCIe0_W_DISABLE#16,34

PCIe0_USB_D+ 34

PCIe0_TX0_P9
PCIe0_TX0_N9 PCIe0_SDA 34

PCIe0_USB_D- 34

PCIe0_SCL 34

PCIe0_RX0_P9
PCIe0_RX0_N9

PCIe0_PERSTz 34
PCIe0_RC_RSTz16 PCIe0_W_DISABLE# 16,34

PCIe0_PERSTz 34

PCIE0_REFCLK_P9
PCIE0_REFCLK_N9

PCIe0_CLKREQ#15,34

SOC_PORZ_OUT14,28,32,34 PCIe0_WAKE#16,34

I2C4_SDA16
I2C4_SCL16

USB1_VBUS15
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R32

10K

C531
0.01uF

C58
10uF

R30 0

C524
0.01uF

R278 4.7K

C10127 pF

C533
0.01uF

C52
0.1uF

50V

C55 0.1uF
50V

C82
10uF

C10727 pF

R21

10K

R35 10K

U16

TUSB4020BI-Q1

VDD
1

SCL/SMBCLK
2

SDA/SMBDAT
3

PWRCLT1/BATEN1
4

OVERCUR1z
5

PWRCTL2/BATEN2
6

VDD33
7

OVERCUR2z
8

USB_VBUS
9

TEST
10

GRSTZ
11

VDD
12

VDD33
13

USB_DP_DN2
14

USB_DM_DN2
15

RSVD16
16

RSVD17
17

VDD
18

RSVD10
19

RSVD20
20

PWRCTL_POL
21

SMBUSZ
22

VDD33
23

USB_R1
24

VDD33
25

USB_DP_UP
26

USB_DM_UP
27

RSVD28
28

RSVD29
29

VDD
30

RSVD31
31

RSVD32
32

VDD33
33

VDD
34

GANGED/SMBA2
35

FULLPWWRMGMTTZ/SMBA1
36

VDD33
37

XI
38

XO
39

VDD33
40

USB_DP_DN1
41

USB_DM_DN1
42

RSVD43
43

RSVD44
44

VDD
45

RSVD46
46

RSVD47
47

VDD33
48

GND(PAD)
49

R279 4.7K

C534
0.01uF

FL2

DLW21SN121HQ2

1

4 3

2

R29

4.7K

C532
0.01uF

R38 4.7K

R274

NP-4.7K

R34 4.7K

R31

4.7K

R276 NP-4.7K

TP10

Y7
24 MHz/18pF

FL4
120E

BLM18BB121SN1D

1 2

C523
0.01uF

R273

NP-4.7K

R37

10K

R41

100K

R59
1M

C526
0.01uF

U10

SN74LVC1G08DCKR-Q1

1

2
4

3
5

R42

100K

FL5
120E

BLM18BB121SN1D

1 2

C97
1uF

C515
0.01uF

R60 9.53K

M6

NT1R3000

R275 4.7K

C506
0.01uF

M5

NT1R3000

C511
0.01uF

RJ1 0.A

1 2
3

R28 0

mini-pcie

J20

RSV51
51

RSV49
49

RSV47
47

RSV45
45

GND
43

+3.3VAUX
41

+3.3VAUX
39

GND
37

GND
35

PETP0
33

PETN0
31

GND
29

GND
27

PERP0
25

PERN0
23

GND
21

RSV/UIM_C4
19

RSV/(UIM_C8)
17

GND
15

REFCLK+
13

REFCLK-
11

GND
9

CLKREQ#
7

COEX2
5

COEX1
3

WAKE#
1

+3.3VAUX
52

GND
50

+1.5V
48

LED_WPAN#
46

LED_WLAN#
44

LED_WWAN#
42

GND
40

USB_D+
38

USB_D-
36

GND
34

SMB_DATA
32

SMB_CLK
30

+1.5V
28

GND
26

+3.3VAUX
24

PERST#
22

W_DISABLE#
20

GND
18

UIM_VPP
16

UIM_RESET
14

UIM_CLK
12

UIM_DATA
10

UIM_PWR
8

1.5V
6

GND
4

3.3VAUX
2

C508
0.01uF

C51
0.1uF
50V

R6

240

R36 4.7K

TP11

C507
0.01uF

C516
0.01uF

D1

LED_GRN

C59
10uF

C512
0.01uF
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I2C ADDR 0x58

CONSERVE McASP SIGNALS WITH SINGLE CLOCK
MCLK=BCLK = 256*FS, 48KHZ I2S

I2C ADDR 0x18

CHIMES

CLASS-D AUDIO OUT

PVDD PVDD PVDD PVDD

VDD_IO_3V3

VDD_IO_3V3

DGND DGND DGND DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND
DGND

DGND
DGND

DGND

VDD_IO_3V3

VDD_IO_3V3

DGND

DGND

DGND

DGND

DGND

DGND

DGND

TUNER_AGND39

TUNER_OUT339

TUNER_OUT239

TUNER_OUT139

TUNER_OUT039

TPA6304_nSTANDBY16,35
TPA6304_nSTANDBY16,35

CHIMES_M_SCLK16
CHIMES_FSYNC16
CHIMES_SDIN16

I2C3_SCL10,35
I2C3_SDA10,35

CHIMES_nSTANDBY16,35

CHIMES_nSTANDBY16,35

I2C3_SCL10,35
I2C3_SDA10,35

CHIMES_SDOUT16
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C489
1uF

50V

L11

3.3uH

DFEG7030D-3R3M=P3

C491
1uF

50V

C110

1uF 25V

C227
10uF

C488
1uF

50V

C485

1nF
50V

C537
NP
50V

U14

TPA6304-Q1

PVDD1
1

PVDDQ
2

PVDD3
22

PVDD4
33

PVDD5
34

VBAT
3

GVDD_RET
4

GVDD
5

AVDD
6

IN_REF
8

IN4_P
9

IN3_P
10

IN1_P
12

DVSS
13

DVDD
14

SCL
15

SDA
16

GND
21

STANDBYn
17

GPIO1
19 FAULTn
18

GPIO2
20

OUT_4P
43

BST_4P
44

BST_4M
40

OUT_4M
41

OUT_3P
38

BST_3P
39

BST_3M
35

OUT_3M
36

OUT_2P
31

BST_2P
32

BST_2M
28

OUT_2M
29

OUT_1P
26

BST_1P
27

BST_1M
23

OUT_1M
24

AVDD_RET
7

IN2_P
11

GND6
42

GND7
37

GND8
30

GND9
25

L56

3.3uH

DFEG7030D-3R3M=P3

C12
1uF

50V

C487

1nF
50V

C74

1uF 50V

C484

1nF
50V

L57

3.3uH

DFEG7030D-3R3M=P3

C76

1uF 50V

L8

3.3uH

DFEG7030D-3R3M=P3

C7

1nF
50V

C237
0.1uF

U32

TAS2505IR

MCLK
16

BCLK
15

WCLK
14

DIN
13

GPIO/DOUT
18

SDA/MOSI
20

SCL/SSZ
19

MISO
17

SCLK
21

SPI_SEL
1

HPOUT
5

SPKP
12

SPKM
9

AINL
3

AINR
4

RSTn
2

SPKVDD
10

SPKVSS
11

AVSS
6AVDD
7

IOVDD
22

DVDD
23

DVSS
24

LDO_SEL
8

IOVSS
25

C14
1uF

50V

C130

0.47uF 16V

C252
10uF

C530
10uF

50V

C128

0.47uF 16V

C9

1nF
50V

C539
NP
50V

C244
10uF

C517

0.1uF
50V

C500

1uF 50V

J4

1725656

1
2

L9

3.3uH

DFEG7030D-3R3M=P3

C513
10uF

50V

C142

2.2uF35V

C13
1uF

50V

L55

3.3uH

DFEG7030D-3R3M=P3

C540
NP
50V

C503
1uF 50V

L58

3.3uH

DFEG7030D-3R3M=P3C518

0.1uF
50V

J3

1725711

1
2
3
4
5
6
7
8

C113

2.2uF 50V

C8

1nF
50V

R69 3.32K

C529
10uF

50V

C131

0.47uF 16V

C73

1uF 50V

C238
0.1uF

C525

1uF
25V

C490
1uF

50V

L10

3.3uH

DFEG7030D-3R3M=P3

C541
NP
50V

C505

0.1uF
50V

C75
1uF 50V

R70 47K

C228
10uF

C486

1nF
50V

C514
10uF

50V

C11
1uF

50V

C245
10uF

C129

0.47uF 16V

C209
0.1uF

FL12
120E

BLM18BB121SN1D

1 2

C542
NP
50V

R307 3.32K

C502

1uF 50V

HS1

HS-DDV44

1 2

C504

0.1uF
50V

C6

1nF
50V

C501
1uF 50V

C596
0.1uF

C203
10uF

OUT4P3

OUT4M3

OUT3P3

OUT3M3

OUT2P3

OUT2M3

OUT1P3

OUT1M3

VDD_TAS

VDD_SPK

SPKP
SPKM
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TIP(2) = P
RING(3) = N
SLEEVE(1) = GND

TIP(2) = P
RING(3) = N
SLEEVE(1) = GND

TIP(2) = P
RING(3) = N
SLEEVE(1) = GND

TIP(2) = P
RING(3) = N
SLEEVE(1) = GND

TIP(2) = P
RING(3) = N
SLEEVE(1) = GND

TIP(2) = P
RING(3) = N
SLEEVE(1) = GND

AUDIO IN

VMIC_BIAS
VMIC_BIAS VMIC_BIAS

VMIC_BIAS VMIC_BIAS
VMIC_BIAS

DGND DGND

DGND DGND DGND DGND

DGNDDGND DGND DGND

DGNDDGND

TUNER_IN1P 39
TUNER_IN3P 39 TUNER_IN5P 39

TUNER_IN1M 39
TUNER_IN3M 39 TUNER_IN5M 39

TUNER_IN2P 39 TUNER_IN4P 39
TUNER_IN6P 39

TUNER_IN2M 39 TUNER_IN4M 39
TUNER_IN6M 39
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U12

TPD1E10B09

1
2

BTM

J9B

STX-4235-3/3

1B

5B

2B

C160 10uF

R96

680

C54

1000pF

R9

NP-75
R54

NP-0

C53 10uF

U21

TPD1E10B09

1
2

C148 10uF

C35

1000pF

R23

NP-0

R80

NP-0

C112

0.1uF

U15

TPD1E10B09

1
2

R7

680

R14

NP-75

R22
680

R52

NP-75

C108 10uF

C102

1000pF

C10

0.1uF

C109

1000pF

R45

680

C202

0.1uF

U26

TPD1E10B09

1
2

U9

TPD1E10B09

1
2

R58

NP-75

R67

NP-0

BTM

J12B

STX-4235-3/3

1B

5B

2B

R78

NP-75

TOPJ8A

STX-4235-3/3

1A

5A

2A

R76

680

C177

1000pF

C36 10uF

R66
680

C78

0.1uF

U5

TPD1E10B09

1
2

C24

1000pF

C17

1000pF

U18

TPD1E10B09

1
2

C23 10uF

R97

NP-75

C199

1000pF

R11

NP-0

C103 10uF

R8

NP-75

U17

TPD1E10B09

1
2

R102
680

C143

0.1uF

R10
680

C80

1000pF

TOPJ9A

STX-4235-3/3

1A

5A

2A

C178 10uF

R20

NP-75
R103

NP-0

U29

TPD1E10B09

1
2

C96

1000pF

C195 10uF

BTM

J8B

STX-4235-3/3

1B

5B

2B

C18 10uF

R46

NP-75

U4

TPD1E10B09

1
2

R65

NP-75

R53
680

R13

680

C147

1000pF

U30

TPD1E10B09

1
2

C95 10uF

C63

0.1uF

U3

TPD1E10B09

1
2

C161

1000pF

C81 10uF

R57

680

R101

NP-75

R77

NP-75

TOPJ12A

STX-4235-3/3

1A

5A

2A

R79
680
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APPLE SUPPORT PG-USON-8-1

APPLE SUPPORT MFISP000918596

I2C ADDR 0x10(0x20) RST = 0
I2C ADDR 0x11(0x22) RST = 1

REV-B

IOVDD SWITCH OVER, 1:MASTER, 0:LOCAL

MASTER SCL

ADAU1452 MP7 TO MASTER

SPORT0_FS

AD1425 GPIO

MCLK TO MASTER

AD2425 IRQ

STATUS LED ON A2B

SPORT0_D0

AD2425_IRQ

SPORT1_CLK

SPORT0_CLK

SPORT0_D1

EXT_MCLK

SPORT1_D0

IOVDD FROM MASTER

ADAU1452 GPIO

MASTER_SDA

SPORT1_FS

OPTICAL BCI

MASTER RESET CASCADED

5V TO MASTER

5V TO MASTER

PRIMARY A2B SERIAL SIGNALS
------------------------------------------------------------

 79,SCL from Master, local 3k32 pullup to IOVDD
 80,SDA from Master, local 3k32 pullup to IOVDD

 87,ADAU1452 BCLK_IN2 from Master  (SPORT0_CLK,ALKX)
 89,ADAU1452 LRCLK_IN2 from Master (SPORT0_FS,AFSX)
 88,ADAU1452 SDATA_IN2 from Master (SPORT0_D0,AXRn)
 31,ADAU1452 SDATA_OUT3 to Master  (SPORT0_D1,AXRn)

 92,ADAU1452 BCLK_OUT2 to Master  (SPORT1_CLK,ACLKR)
 90,ADAU1452 LRCLK_OUT2 to Master (SPORT1_FS,AFSR)
 91,ADAU1452 SDATA_OUT2 to Master (SPORT1_D0,AXRn)

 73,EXT_MCLK from Master through resistor, normally OPEN (AHCLKX,XREF_CLK)

FSR2

CLKR2

AXR2

AXR2

AXR1

AXR1

AXR1

AXR1

AXR1

AXR1

SCL2

SDA2

SPI2_CLK
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XDS560v2(default jtag support)

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

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

DOUBLE CHECK VOLTAGE LEVEL ON EN_3V3IO_LDSW AND PULLDOWN.

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).

DO RX/TX SWAP

Note:  Buffers used for voltage translation
and signal isolation.

Terminal
Connector

TXDB

RXDA

Silkscreen: FTDI_VBUS

RXDB

Silkscreen: TERMINAL

TXDA

MCU_BOOTMODE[9:8],
HIGH-Z UNTIL BOOT
DONE.
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DEBUG JTAG
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SOC_EMU014 EXT_TMS38 SOC_TMS 14
SOC_EMU114

SOC_TRST# 14

SOC_TDO14

EN_3V3IO_LDSW21,24,25,26

EXT_TDO 38

MCU_CONSOLE_TXD 14

MCU_CONSOLE_RXD 14

A72_CONSOLE_RXD 15

A72_CONSOLE_TXD 15

MCUBOOT_BUFF_ENz14,22,37
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