COVER PAGE

RZG2UL-OSM v1,1
OSM Size-L. LGA Module, 45x45mm

Supported CPUs: RZ/G2UL, RZ/A3UL, RZ/FIVE

Variant: RZG2UL-Full

DESIGN CONSIDERATIONS

DESIGN NOTE:
Example text for informational
design notes.

DESIGN NOTE:
Example text for critical
design notes.

LAYOUT NOTE:
Example text for critical
layout guidelines.

I12C USAGE AND ADDRESS TABLE

NAME PERIPHERAL

ADDRESS

PMIC

(0x12<<I1)+RW

GPIO Expander

(0x20<<1)+RW

OSM - CSI

OSM - 12C 4

OSM - 12C B

SVN Revision:

FID1 FID2

FIDICIALS 3x TOP

07/11/2023

2015

Fiducials
O ® O

FID3 FID4 FIDS FID6

FIDICIALS 3x BOTTOM
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U2F

RZG2UL Type-1

VDD_SD0_1V8 SD0_PVDD

1.8Vor3.3vV

C67
100n/6.3V

GND

SDO_CLK
SDO_RST#
SDO_CMD

SD0_DATAO
SD0_DATAI
SD0_DATA2
SDO_DATA3
SD0_DATA4
SDO_DATAS
SD0_DATAG
SDO_DATA7

VDD_SDI_1V8 3V3 SDI_PVDD

1.8Vor3.3v

C68
100n/6.3V

GND

SDI_CLK
SDI_CMD

SD1_DATAO
SD1_DATA1
SD1_DATA2
SD1_DATA3

PVDD 3.3V

RIICO_SCL
RIICO_SDA
RIIC1_SCL
RIIC1_SDA

VDD_SD0_1V8
A

SD0 CLK
SDO RST#
SD0_CMD

SD0 DATAOQ

SD0 DATAI
SD0 DATA2
SD0 DATA3

VDD SDI_1V8 3V3
~

SD0 DATA4
SD0 DATAS
SD0 DATA6
SD0 DATA7

12C0 SCL 3V3

12C0 SDA 3V3

12C1 SCL 3V3

12C1 SDA 3V3

eMMC, QSPI Flash

Matched Net Lengths [Tolerance = 250mil]

EMMC_S0R

Parameter Set

Max 80mA@3.3V
VDD 3V3
N

GND

C70 C71
100n/6.3V IlOOn/GSV

1.
I4.7mf/6.3v

GND GND

MTFCI6GAKAECN-2M WT

Level shifter

VDD 3V3

R50 |-
2.2k [

9, 12 T2C0_SCL 3v3 _ H2C0 SCL 3V3

VDD _1V8
A

SSMBN3SAFE

VDD 3V3
A

R51
2.2k [2
12C0_SDA 3V3

12C0_SCL 1V8 >2,8,10

VDD 1V8
A

9, 12<{_J2C0_SDA 3V3

12C0_SDA_1V8 2,8, 10

VDD 3V3
A

R58

22k |

12C1 SCL 3V3

VDD 1V8
A

‘SSMEN3SAFE

VDD 1V8
JAN

'SSMEN3SAFE

12C1 SCL 1V8 >8

12C1_SDA_1V8

VDD 1V8

U2H RZG2UL Type-1

Cc8

SPI_PVDD QSPI0_SPCLK

QSPI0_SSL

1L_C9%

QSPI0_I00
QSPI0_IO1
QSPI0_102
QSPI0_103
QSPI_WP#
QSPI_RESET#

100n/6.3V

2
I

Only in RZ/A3UL
OM_CSI N |
OM_DQS |
OM_SIO4 |
OM_SIOS |

OCTA SPI Flash

OM_SIO6 F—2—<

oMsio7 A2 1

QSPI0 CLK

QSPIO SSL

QSPI0 100

QSPI0 101

QSPI0 102

QSPI0 103

RV_WDTOVF PERROUT 1V8 > 2

QSPIO 100

VDD 1V8
N

OSPI Flash

VDD 1V8
N

U4

QSPIO 101

SI/S100 VCC

QSPI0 102

SO/SIOl 1.8V

QSPI0 103

WP/SI02 | C69

QSPIO _SSL

HOLD/SIO3

[ GND

QSPI0_CLK

SCLK EPAD
AT25QL128A-MHE

GND

MT25QU256ABATIEW7-0SIT
AT25QL128A-MHE

DATAQ

DATAI
DATA2
DATA3

DATA4

DATAS
DATA6
DATA7

T 100n/6.3V

VCCQI
VCCQ2
VCCQ3
VCCQ4
VCCQ5

eMMC
VDDIM
BGA153, 11.5x13mm
VSSQl
VSSQ2
VSSQ3
VSSQ4
VSSQ5

DS

Max 180mA@1.8V

Co6

M4 C72
T

Na 0n/6.3V 0n/6.3V
P3

P5

L L
[ T

ND GND GND

C2 eMMC VDDIM

c4
N2 C73

N5 100n/6.3V
P4

P6 GND

0n/6.3V

’ ’ >VDD_1V8

100n0/6.3V 4.7uF/6.3V

%C% C96

G

MTFC16GAKAECN-2M WT

eMMC

BGAI153, 11.5x13mm
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VDD 3V3
Ay RZG2UL Type-1

USB & LCD Display

VDD 3V3

VDD 3V3
MTIOC2A 3V3 A

P0_0/SDO_CD/RIIC3_SDA/MTIOC2A/SCI0_TXD

MTIOC2B 3V3

PO_1/SDO_WP/RIIC3_SCL/MTIOC2B/SCI0_RXD

P0_2/SD1_CD/MTIOCIA/RIIC2_SDA/IRQO

GPIO PO 3 3V3

P0_3/SDi_WP/MTIOCIB/RIIC2_SCL/IRQ1

USBO VBUSEN 3V3

P5_0/USBO_VBUSEN/SCIF2_TXD/MTIOC7A

GPIO IWIRE

P5_1/SCIF2_RXD/MTIOC7B/ADC_TRG/SCI0_CTS#/RTS#/RSPI0_SSL/IRQ2

USBO OVERCUR 3V3

P5_2/USBO_OVRCUR/SCIF2_SCK/MTIOC7C/SSI2_ BCK

USBO OTG ID 3V3

P5_3/USBO_OTG_ID/SCIF2_CTS#MTIOC7D/SSI2_ RCK/USB1_VBUSEN

USBI OVERCUR 3V3

P5_4/USB0_OTG_EXICEN/SCIF2_RTS#/SSI2_DATA/USB1_OVRCUR

USB1 VBUSEN 3V3

P6_0/USB1_VBUSEN/RSPI2_CK/CAN_CLK/SCIF2_TXD/MTIOC7A
P6_1/USB1_OVRCUR/RSPI2_MOSI/CANO_TX/SCIF2_RXD/MTIOC7B

SD1_PWR_SEL 3V3 >2

GPIO P6 2 3V3

P6_2/ADC_TRG/RSPI2_MISO/CANO_RX/SCIF2_SCK/MTIOC7C/IRQ2

SCIF0 RXD 3V3

P6_3/RIIC2_SDA/RSPI2_SSL/CANO_TX_DATARATE_EN/SCIF2_CTS#/MTIOC7D/SCIF0_RXD/IRQ3

SCIF0_TXD 3V3

C80
I
1000/6.3V || C83

100n/6.3V |1 C81
100n/6.3V_11C82

100n/6.3V

P6_4/RIIC2_SCL/CANO_RX_DATARATE_EN/SCIF2_RTS#/ADC_TRG/SCIF0_TXD/IRQ4

HSYNC

GNDGNDGNDGND P11_0/SSI0_BCK/POEO0#/SCI1_RXD/RSPI2_CK/DISP_HSYNC

DE

P11_1/SSI0_RCK/POE4#/SCI1_TXD/RSPI2 MOSI/DISP_DE

P11_2/SSI0_TXD/POES#/SCI1_SCK/RSPI2_MISO/DISP_DATAO0/SCIF1_TXD
P11_3/SSI0_RXD/POE10#/SCI1_CTS#RTS#/RSPI2_SSL/DISP_CLK

P11 2 3V3

CLK

P12_0/IRQ0/SCI0_RXD/MTIOCOA/SCIF3_TXD/DISP_VSYNC

VSYNC

P12_1/IRQ1/SCI0_TXD/MTIOCOB/SCIF3_RXD/DISP_DATAS

DATAS

DATA2

P13_0/SCIF0_TXD/CAN_CLK/MTIOC4A/USB1_VBUSEN/DISP_DATA2

P13 1 3V3

P13_1/SCIF0_RXD/CANO_TX/MTIOC4B/USB1_OVRCUR/DISP_DATA1/SCIF1_RXD

P13_2/SCIFO_SCK/CANO_RX/MTIOC4C/DISP_DATA6

DATA6

P13_3/SCIF0_CTS#/CANO_TX_DATARATE_EN/MTIOC4D/DISP_DATA4

DATA4

P13_4/SCIFO_RTS#/CANO_RX_DATARATE_EN/DISP_DATA3

DATA3

P14_0/SCIF1_TXD/CANI_TX/MTIC5U/SCI0_RXD/DISP_DATA7

CANI RX 3V3 LY

P14_1/SCIF1_RXD/CANI_RX/MTIC5V/SCI0_TXD/DISP_DATA9Y/IRQ2

100n/6.3V_|1C78

C77
]
1000/6.3V 11 C79

100n/6.3V.

P14 2 3V3

P14_2/SCIF1_SCK/ADC_TRG/CAN1_TX_DATARATE_EN/MTIC5W/SCI0_SCK/DISP_DATAS/IRQ3

P15_0/RSPI0_CK/IRQ4/MTIOCSA/DISP_DATAI11

GNDGNDGND P15_1/RSPI0_ MOSI/IRQ5/MTIOCSB/DISP_DATA13

DATAL11

P15_2/RSPI0_MISO/IRQ6/MTIOCSC/DISP_DATA16/SCI1_TXD

DATA13

DATAI14

P15_3/RSPI0_SSL/IRQ7/MTIOCSD/DISP_DATA14

DATAI10

P16_0/SCIF1_CTS#/CAN1_RX_DATARATE_EN/SCI0_CTS#RTS#DISP_DATA10
P16_1/SCIF1_RTS#/DISP_DATAI2

DATAI12

CANI TX 3V3

P17_O/RSPI1_CK/SSI1_BCK/CAN1_TX/MTIOC3A/DISP_DATA17/SCII_RXD

DATAI19

P17_1/RSPI1_MOSI/SSII_RCK/CAN1_RX/MTIOC3B/DISP_DATA19

DATAI18

P17 2/RSPI1_MISO/SSI1_TXD/CANI TX DATARATE EN/MTIOC3C/DISP_DATA18

DATA22

P17_3/RSPI1_SSL/SSI1_RXD/CAN1_RX DATARATE_EN/MTIOC3D/DISP_DATA22

P18_0/IRQ2/ADC_TRG/SCI0_SCK/DISP_DATA15/SCIF3_SCK

DATAIS

P18_1/IRQ3/SCIF3_SCK/SCI0_TXD/DISP_DATA20/SCIF3_RXD

DATA20

DATAZ21

P18_2/IRQ4/RSPI0_CK/SCI0_SCK/SCIF3_RXD/SCI0_RXD/DISP_DATA21/SCIF3_TXD

P18_3/IRQ5/RSPI0_MOSI/SCI0_TXD/SCIF3_TXD/SCI0_CTS#RTS#/DISP_DATA23/SCIF4_SCK
P18_4/IRQ6/RSPI0_MISO/SCI0_RXD/USB1_VBUSEN/ADC_TRG/SCI1_TXD/SCIF4_RXD

SCIF4 RXD 3V3 DA

SCIF4 TXD 3V3

P18_5/IRQ7/RSPI0_SSL/SCI0_CTS#RTS#/USB1_OVRCUR/SCI1_RXD/SCIF4_TXD

Bidirectional level translators for slow signals

VDD 1V8 VDD 3V3 VDD 1V8
A A

<|R64

QA 0k

SSMEN3SAFE

-

USBO VBUSEN 3V3

VDD 3V3
A

10k
SSMENSSAFE

NC1
NC2
NC3

GND NC4

GND

DS2431P+

LED Heartbeat

GPIO P6 2 3V3

VDD 3V3
A

R75
10k
MTIOC2A 3V3

VDD _1V8
A

SSMBN3SAFE

VDD 3V3
A

R76
10k
MTIOC2B 3V3

VDD 1V8
A

SSMBN3SAFE

VDD 3V3
A VDD 3V3
A

R137
240R/1%

R77
1k/1% |-
CANI RX 3V3

VDD 1V8
A

SSMBN35AFE

CANI RX 1V8 ]9

W\ DLI
LTST-C190KGKT
GREEN

VDD 1V8
AN

USBO OVERCUR 3V3 9|

USB0O OTG ID 1V8

VDD 3V3
AN

R78 [
1K/1% [
CANI_TX 3V3

VDD 1V8
AN

SSMBN35AFE

CANI TX 1V8>9

VDD 3V3
A

R79
1k/1% |2
SCIF4 RXD 3V3

VDD 1V8
A

SSMBN3SAFE

SCIF4 RXD 1V8 |8

VDD 3V3
A

R80
10k
SCIF4 TXD 3V3

VDD 1V8
A

SSMBN35AFE
RS8S
[ 1k/1%

VDD 3V3

-R73
|10k

USBO OTG ID 3V3

SCIF4 TXD 1V8 >8

VDD 1V8 VDD 3V3
AN AN

|Rr89

Qua g0

SSMEN3SAFE

_.:Tl.\c

9<{_USB0O VBUSEN 1V8 9] USBO OVERCUR 1V8

VDD 1V8
A

> SSMEN3SAFE

- USB1 VBUSEN 3V3

VDD 3V3
A

|R69

°10k
SSMENSSAFE

i

USB1 OVERCUR 3V3

9<{_USBI1 _VBUSEN 1V8 9] USB1_OVERCUR 1V8

9<{_GPIO PO 3 1V8

> SSMEN35AFE

8<{_SCIF0 TXD 1V8

SCIF0 TXD 3V3

- GPIO PO 3 3V3

[=3
SCIF0 RXD 1V8 L Tu -

=

VDD _1V8 VDD 3V3
A A

'SSMEN3SAFE

SCIFO RXD 3V3

Title: RZG2UL-OSM

Ronetix GmbH
Hirschstettner Str. 19/Z110

Page: USB & LCD Display

1220 Vienna

Rev: 1.1 [ Date: 27/10/2023

Size: A3

Austria

RoNemN

DEVELOPMENT TOOLS

Sheet: 6 of 12 |

File: 06_USB_DISP.SchDoc

7




RZG2UL Type-1

VDD 3V3
N

1L_C85

100n/6.3V

9
;

P1_0/ET0_TXC/TX_CLK/RSPI0_CK/CAN_CLK/MTIOCIA
P1_1/ET0_TX_CTL/TX_EN/RSPI0_MOSI/CANO_TX/MTIOCIB
P2_I/ETO_TX_ERR/SSI0_RCK/CANI_RX/MTCLKB/SCI0_SCK/RSPI0_CK
P2_2/ET0_TX_COL/SSI0_TXD/CAN1_TX_DATARATE_EN/MTCLKC/SCI0_TXD/RSPI0_MOSI
P2_3/ET0_TX_CRS/SSI0_RXD/CANI_RX_DATARATE_EN/MTCLKD/SCI0_RXD/RSPI0_MISO

P1_2/ETO_TXDO/RSPI0_MISO/CANO_RX/MTIC5U

P1_3/ETO_TXDI/RSPI0_SSL/CANO_TX_DATARATE EN/MTIC5V

P1_4/ET0_TXD2/CANO RX DATARATE EN/MTIC5W

PVDD182533 0 P2 0/ET0_TXD3/SSI0_BCK/CAN1 TX/MTCLKA
1.8V, 2.5V or 3.3V

P3_0/ET0_RXC/RX_CLK/SSII_BCK/POEO#MTIOCOA

P3_1/ET0_RX_CTL/RX_DV/SSII_RCK/POE4#MTIOCOB

P4 2/ET0 RX_ERR/RSPI1_MISO/MTIOCSC/MTIOC3A

P3_2/ET0_RXDO0/SSI1_TXD/POE8#/MTIOCOC
P3_3/ET0_RXD1/SSI1_RXD/POE10#/MTIOCOD
P4_0/ET0_RXD2/RSPI1_CK/MTIOC8A/MTIOC2A/USB1_VBUSEN
P4_1/ET0_RXD3/RSPI1_MOSI/MTIOC8B/MTIOC2B/USB1_OVRCUR

P4 3/ET0_MDC/RSPI1_SSL/MTIOCSD/MTIOC3B
P4 _4/ET0_MDIO/MTIOC3C
P4_5/ET0_LINKSTA/MTIOC3D

VDD 3V3
N

Y17

1L_C86

100n/6.3V.

P7_0/ET1_TXC/TX_CLK/ADC_TRG/RSPI2_CK/CAN_CLK/MTIOCOA/SCIF2_TXD/IRQ5
P7_1/ET1_TX_CTL/TX_EN/SCII_SCK/RSPI2_MOSI/CANO_TX/MTIOCOB/SCIF2_RXD
P8_1/ET1_TX_ERR/SCIF0_RXD/SCIF1_TXD/SSI1_RCK/SCI0_TXD/MTIOC7B
P8_2/ET1_TX_COL/SCIF0_TXD/SCIF1_CTS#/SSI1_TXD/SCI0_RXD/MTIOC7C
P8_3/ET1_TX_CRS/SCIFO_CTS#/SCIF1_RTS#/SSI1_RXD/SCI0_CTSH#/RTS#HMTIOCTD

P7_2/ET1_TXDO/SCI1_TXD/RSPI2_MISO/CANO_RX/MTIOCOC/SCIF2_SCK
P7_3/ET1_TXD1/SCIl_RXD/RSPI2_SSL/CANO_TX_DATARATE_ EN/MTIOCOD/SCIF2_CTS#
P7_4/ET1_TXD2/SCI1_CTS#RTS#IRQ2/CANO_RX DATARATE_EN/SCIF2 RTS#
P8_0/ET1_TXD3/SCIFO_SCK/SCIF1_RXD/SSI1_BCK/SCI0_SCK/MTIOC7A/IRQL

P8 4/ET1 RXC/RX_CLK/SCIFO RTS# (ol

P9_O/ET1_RX_CTL/RX_DV/RSPI0_CK/SSI2_BCK/MTIOC4A/SCIF4_SCK
P10_1/ET1_RX_ERR/SSI0_RCK/SSI3_BCK/MTIOC6B

PVDDI182533_1
1.8V, 2.5V 0or 3.3V P9_I/ETI_RXDO/RSPI0_ MOSI/SSI2_RCK/MTIOC4B/SCIF4_RXD
P9_2/ET1_RXDI/RSPI0_MISO/SSI2_DATA/MTIOCAC/SCIF4_TXD
P9_3/ET1_RXD2/RSPI0_SSL/IRQ3/MTIOC4D/IRQI
P10_0/ETI_RXD3/SSI0_BCK/IRQ4/MTIOC6A/IRQ2

P10_2/ET1_MDC/SSI0_TXD/SSI3_RCK/MTIOC6C
P10_3/ET1_MDIO/SSI0_RXD/SSI3_TXD/USB1_VBUSEN/MTIOC6D
P10_4/ET1_LINKSTA/ADC_TRG/SSI3_RXD/USB1_OVRCUR

N
;

VDD _1V8

VDD 3V3

SCI0 TXD

U9

VCCB VCCA
1.65-5.5V 1.2-36V
20 VCCA <= VCCB

19

SCI0 RXD

SPI2 SCK

SPI2 MOSI/CANO TX

13 Bl Open Drain Al SCI0 TXD 1V8 8
7 B2 P A2 SCI0 RXD 1V8 8
16 B3 110Mbps A3 SPI2 SCK 1V8 8

(% BN 8] £

SCIF1 TXD

15 B4 A4 SPI2 MOSI/CANO TX 1V8 >8,9

SPI2 MISO/CANO RX

B5 A5 SCIF1 TXD 1V8 8

SPI2 SSL

DUVQEN SPI2 MISO/CANO RX 1V8 |8,9

3 B6 A6
SPI2 SSL 1V8 8

SCIF1 RXD

@\m\lo

12

B7 A7
B8 A8 SCIFI RXD 1V8 |8

ok [+ —ovpp 1v8

11

et

NXS0108BQ

ETH, SPI and GPIO

33R/1%

33R/1%

ETO TX CLK > 10
ETO TX EN 10

GPIO P2 1

SCI0_TXD

SCI0 RXD

R98  33R/

33R/

33R/

RI0I—— 33R/

ETO RX CLK |10

GPIO P4 2/MTIOC3A

ETO RX DV__ |10

ETO0_RXDO0 10

ETO0 RXD1 10

ET0 RXD2 10

ET0_RXD3 10

ET0_MDC 10

R94, 10k

GND

SPI2 SCK

SPI2 MOSI/CANO TX

SCIF1 TXD

ET0_MDIO 10
OSM_ETO_LINKSTA >8

SCIF1 CTS

SCIF1 RTS

SPI2 MISO/CANO RX

SPI2 SSL

GPIO P7 4

SCIFI RXD

GPIO P8 4

SPI0_SCK

SSI0 RCLK

SPI0_MOSI
SPI0_MISO
SPI0_SSL

SSI0 BCK

SSI0_TXD
SSI0 RXD

GPIO P10 4 3V3

VDD 3V3

ul0

VCCB VCCA
1.65-5.5V 1.2-3.6V
20 VCCA <=VCCB
18 Bl Open Drain Al
7 B2 A2
6 B3 110Mbps A3
B A
i;& B6 DHVQFN-20 A6
R B7 A7
B8 A8

19

OE

NXS0108BQ

VDD 3V3 VDD 1V8
A A

Q 1 ZAAN SSMEN35AFE

-5

GPIO P2 1

chide

VDD 3V3
A

SSMEN3SAFE

GPIO P4 2/MTIOC3A

GPIO P2 1 1V8

GPIO P7 4

GPIO P4 2/MTIOC3A 1V8

GPIO P8 4

GPIO _P7 4 1V8

SCIF1 CTS

GPIO P8 4 1V8

SSMEN3SAFE

SCIF1 RTS

SCIF1 CTS 1V8 |8

SPI0 SCK 1V8
SSI0_ RCLK 1V8
SPI0 MOSI 1V8

SCIF1 RTS 1V8 »>8
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VDD _3V3

VDD _3V3
VDD_1V8
VDD_DDR_1V2
VDD_1V1

3{_MD BOOTI1 3V3

VSYS_5V <t

2{_OSM_RTC PWR

JIA OSM Size: L

OSM - Power, UART, 12C, SPI

Y17
Y8
Y9

Y10

Yil

Y25

Y26

Y27

Y2

AE4

AF4

AG4

AH

AH4

AJ3

AJ4

AK4

Y19

Al8
B18
W17

1 M17

o M19
0 Y16
o Y20
o Y3

C5
§A33

:5B29

D BOOTI 3V3 ul19

M
M

1
|
3<_MD BOOT2 3V3 }

D BOOT2 3V3 R18

OSM SYS RST# U17

2{_OSM SYS RST# }

2[ OSM _CARRIER

PWR_EN \Aly

OSM PWR BTN# AA9

T17
B

2<{_OSM PWR BTN#

3<{_JTAG_TCK/SDWCLK

JTAG TCK/SDWCLK N

3<{_JTAG_TMS/SWDIO

7
JTAG TMS/SWDIO _ N19
JTAG TDI P17

3<{_JTAG_TDI

3[_JTAG TDO

JTAG TDO

:EP‘)
R17

3<{_JTAG_TRST

R19
ACI8

3<{_OSM_DEBUGEN

‘—
C18

2<_PMIC
2<{_PMIC

VDD_1vV8<t

2 <{_PMIC VPROG 23V

N

:EUIS

LGA662 - OSM

<

(VRN NV NNV
<
D0 W

VCC_IN_
VCC_IN_
VCC_IN_
VCC_IN_
VCC_IN_
VCC_IN_
VCC_IN_
VCC_IN_
VCC_IN_5V_¢
VCC_IN_5V_10
VCC_IN_5V_11
VCC_IN_5V_12
VCC_IN_5V_13
VCC_IN_5V_14
VCC_IN_5V_15
VCC_IN_5V_16
VCC_IN_5V_17

<

<

<

<

<

<

<

VCC_IN_3V3
V_BATI
V_BAT2
RTC_PWR

ETH_IOPWR

VCC 2 TEST
VCC_3_TEST
VCC_4_TEST
VCC_5_TEST
VCC_6_TEST
VCC_7_TEST
VCC_8_TEST

BOOT_SELO#
BOOT SEL1#

1.8V, 10D, PU 10k
1.8V, 10D, PU 10k

SYS_RST# 1.8V, 1 0D, PU 10k
CARRIER_PWR_EN  1.8v,0
FORCE_RECOVERY# 1.8V, 10D, PU 10k
PWR_BTN# 1.8-5.0V, | OD, PU 10k

JTAG_TCK/SWCLK
JTAG_TMS/SWDIO
JTAG_TDI
JTAG_RTCK
JTAG_TDO/SWO
JTAG_nTRST
DEBUG_EN
TEST_GENERIC

NCI Input to the module

Output from the Module
Open Drain Output

Bi-directional Input / Output signal
Input to the module, where OD output

on the carrier is expected

GND93

GND%

GND95

GND96

GND97

GND98

GND99
GND100
GND101
GND102
GND103
GND104
GND105
GND106
GND107
GND108
GND109
GND110
GNDI111
GND112
GND113
GND114
GND115
GND116
GND117
GND118
GND119
GND120
GNDI121

SCL 1V8 |

S}

SDA 1V8

VSYS 5V<t :

OSM PWR BTN#

MD BOOT2 3V3

=] (V=1 =71 OS] [0 (97 BN [96) [\S) juy

SCIFO RXD 1V8

1)

SCIFO0 TXD 1V8

—_
w

MD BOOTI 3V3

=

JTAG TMS/SWDIO

JTAG TDI

JTAG TDO

MD BOOTO0 3V3

JTAG TCK/SDWCLK

OSM SYS RST#

00000000000OCOCGOOOOOOON
FFC, pitch 0.5mm, Right angle

Ml
M2

10051922-2010ELF

GND122
GND123
GND124
GNDI125
GND126
GND127
GND128
GND129
GND130
GND131
GND132

JIL

OSM Size: L

6
6|

SCIF0O RXD_1V8 |
SCIF0_TXD_1V8

OSM Size: L

SCIF1 RXD 1V8
SCIF1 TXD 1V8
SCIF1 RTS 1V8
SCIF1 CTS 1V8

7¢{_SCI0_RXD_1V8 it

70 SCI0 TXD 1v8 D13
Dis
S<DI6 |

6<_SCIF4 RXD 1V8 ‘gg
6[ SCIF4 TXD V8 >
2
e
SCIFO RXD 1V8 D22

Al4
B13
C13
Cl14

SCIF0_TXD 1V8 D23

AAI1S
12C0_SCL_1V8 AATG

12C0_SDA _1V8

5¢ _12C1_SCL 1V8 /Zﬁi(:
5<{_J12C1 _SDA 1V8

V21
; SSI0_RXD 1V8 Wl

SSI0_TXD_1V8

) EVl‘)
W19

3[_OSM_12S_MCLK_1V8 x}g
7¢_SSI0_RCLK_1V8 W30
7{_SS10_BCK_1V8
7¢_SPI0_MISO_1V8 3}2
[_SPI0 MOSI_1V8 >
7[__SPI0_MOSI_1V8 Vis
W15

7[_SPI0_SSL_1V8 E}g
7] SPI0_SCK_IV8

Y22
‘—
MISO/CANO RX 1V8 Y23

MOSI/CANO TX 1V8 A3
SSL_1V8 Yol

SCK 1V8

LGA662 - OSM

RESI1
RES2
RES3
RES4
RESS

RES6
RES7

VENDORI1
VENDOR2
VENDOR3

VENDOR4
VENDORS

B22

C29
D30
C30
D29

LGAG662 - OSM

UART_A RX 18y,
UART A TX  18v,0
UART A RTS 1.8v,0
UART A _CTS 18v,1

UART_B_RX 1.8V, 1
UART B_TX 1.8V, 0
UART_B_RTS 1.8v,0
UART_B_CTS 1.8v,1

UART C RX 18V,
UART C_ TX  18V,0

UART D RX  18v,I
UART D_TX  18v,0

UART CON_RX 1.8V, I
UART CON_TX 1.8V, 0

12C_A_SCL 1.8V, 10
12C_A_SDA 1.8V, 10

12C B SCL 1.8V, 110
I2C B SDA  18V,10

I2S A DATA IN  18v
12S_ A DATA OUT 1.8v.

12S B DATA_IN 18V,
12S_B_DATA_OUT 1.v.

12S_ MCLK 1.8V,
12S_LRCLK 1.8V,
12S_BITCLK 1.8V,

SPI_A_SDI 1.8V,
SPI_A_SDO 1.8V,
SPI_A_WP 1.8V,
SPI_A_HOLD 1.8V,
SPI_A_CSO#
SPI_A_SCK

SPI_B_SDI
SPI_B_SDO
SPI_B_CSO#
SPI_B_SCK

SPI_C_SDI
SPI_C_SDO
SPI_C_CSO#
SPI_C_SCK
SPI_C_CS1#/GPIO_D_7

OD, PU 2.2k
OD, PU 2.2k

OD, PU 2.2k
OD, PU 2.2k

, 110
, 110

, 110
, 110

le}
{e}
{e}

, 1/0, QSPI-I00
, /0, QSPI-I01
, /0, QSPI-102
, /0, QSPI-I03

Cl6

OSM_ETO_LINKSTA >7

MD BOOTO 3V3 |

Pl
e

Debug and Test without carrier board

RES8

RES9

RES10
RES11
RES12
RES13
RES14
RES15
RES16
RES17
RES18
RES19
RES20
RES21
RES22

VENDORG6
VENDOR7
VENDORS
VENDOR9
VENDORI10
VENDORI11

1 MD BOOTO0 3V3

3
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OSM - USB, GPIO, DISPLAY, SDIO

OSM Size: L J1D OSM Size: L

LGA662 - OSM LGAG62 - OSM
ABI3

USBO D N ACTA USB_A D N USB 110 6<{_GPIO PO 3 1V8
USBO D P AB14 USB_A D _P USB 110 7<_GPIO P2 1 1V8
USB0O OTG ID 1V8 ACTS USB_A_ID 1.8V, | OD, PU 10k 7<_GPIO P4 2/MTIOC3A 1V8
USBO OVERCUR 1V8 ABI6 USB_A_OC# 1.8V, 1 0D, PU 10k 7<_GPIO P7 4 1V8
USBO_VBUS ACT6 USB_A_VBUS vBUSS5V, | 7<_GPIO P8 4 1V8
USB0O VBUSEN 1V8 USB_A_EN 1.8V, 0

12 USBHUBI D N AAcng USBBDN  UsBIO
12<_USBHUBI D P 55| USBBDP  ussio
% USB_B_ID 1.8V, 1 OD, PU 10k

6<_USB1_OVERCUR 1V8 0—522(; USB_B_OC#  1.V,10D, PU 10k

% USB B_VBUS VBUS 5V, |

6[_USBI_VBUSEN_1V8 USB_B_EN 1.8V,0

12 USBCDN  usBIO
12 USBHUB2 D P > 5o | USB_C D_P USB 1/0
RI51 10k W USB C ID 1.8V, 1 0D, PU 10k
oot Co ] USB_C OC#  1.8v,10D, PU 10k

W USB_C VBUS vBUSSVY, |
USB_C_EN 1.8V, 0

1.8V, /0 18V,0 PWM 0 MTIOC2A 1V8 l6
1.8V, /0 18/,0 PWM I [—=oo MTIOC2B 1V8 l6
1.8V, 110 18v,0 PWM 2 s

1.8V, I/0 18v,0 PWM 3 W
1.8V, I/0 18v,0 PWM 4 W
1.8V, I/0 18v,0 PWM_5 ———
1.8V, I/0O, Dual function: SPI_A_CS1#
1.8V, /0, Dual function: SPI_B_CS1#

N UMRAWN—O

©

1.8V, /0 oV -1.8V ADC_0 111]41188 Qgg gg? ADC_CHO |10
1.8V, /0 oV -1.8V ADC _1 ADC CHI |10

1.8V, 110 AC1T
1.8V, /0 18V,0 CAN A TX —es CANI TX 1V8 |6
1.8V, 10 18v,1 CAN_A_RX | CANI RX_1V8>6
1.8V, 110 ACI9
1.8V, 110 18v,0 CAN_B TX AB1O SPI2 MOSI/CANO TX 1V8 |7,8
1.8V, 110 18v,1 CAN B RX ———————— SPI2 MISO/CANO RX 1V8 >7,8

[ e S

www:www

8] B (= 561 [N [0} FN] (9%

VDD_1V8<t

Q QA0 QOO0
% IIIIIIIZ SIIISEEE
O O0OO0O0O0O0O0O0 OO0OO0OO0OO0O0O0O0

|
O‘UJ
-

(=]

1.8V, /0

1.8V, /0

1.8V, /0

1.8V, /0

1.8V, I/0, Dual function: DISP_VDD_EN
1.8V, I/O, Dual function: DISP_BL_EN
1.8V, I/0, Dual function: CAM_PWR
1.8V, /0, Dual function: CAM_RST# vzl RZG2UL Type-1

R152— 10k
o701

=) % EN [°8)
|
|

% USB_C _SSTX N USB SS, O

W USB_C _SSTX P USB SS, O
W USB _C SSRX N usBSS, |
<——— USB _C SSRX P USBSS, |

12 USBD DN  UsBIO

12 USBHUB3 D P > D77 ] USBD D P USB 1/0

RIS3 10k W USB_D_ID 1.8V, 1 OD, PU 10k
 ICF C27 USB_D_OC# 1.8V, 1 OD, PU 10k

<—==— USB_D_VBUS VBUSS5V, |
RES T oz0 } 10k €20 USB_D_EN 1.8V, 0

o R N L

933333
OOO‘OOO
OOO‘OOO

~

2
3

ADC CHO
ADC CHI1

1.8V, ADC_AVDDI8 ADC_CHO
1.8V, ADC_CHI
1.8V,
1.8V,
1.8V,
1.8V,
1.8V,
1.8V, , Dual function: SPI_C_CS1#

o'o :0
—o

VDD_1V8<t

o
W N

C84
100n/6.3V

o

[ohw]
IS

A28 USB_D_SSTX N  uUsBSS,0 GND

% USB_D_SSTX_P USB'SS, O
W USB_D_SSRX N  usBSS, |
<—==— USB_D_SSRX P  usBSsS, I 1.8V,

1.8V, /0
1.8V, /0
1.8V, /0
1.8V, /0
1.8V, /0
1.8V, /0
1.8V, /0

's'o
I\]G\LI’I

J1J OSM Size: L OSM Size: L

LGA662 - OSM LGA662 - OSM
DISP_DATA2 RGB_R0 5 SDIO_A_CMD 1.8V or 3.3V, 1/0
DISP_DATA3 RGB_RI 5 SDIO_A_CLK 1.8V or 3.3V, O
DISP_DATA4 RGB_R2 0
5 SDIO_A_DO 1.8V or 3.3V, /0
5 SDIO_A D1 1.8V or 3.3V, /0

DISP_DATAS5 RGB_R3
DISP_DATAG6 RGB_R4
5 SDIO_A_D2 1.8V or 3.3V, /0
SDIO_A_D3 1.8V or 3.3V, /0 VD% 3V3

DISP_DATA7 RGB_RS5
DISP DATAI0 RGB_G0
DISP DATAII RGB_G1 71
DISP DATAI12 RGB_G2 6<_SD1_CD D> SDIO_A_CD# 1.8V or 3.3V, | OD, PU 10k
0 b
RO1 10k Dor | SPIO_A_WP 1.8V or 3.3V, | OD, PU 10k U8
{ozo1 § 20 SDIO_A_PWR_EN 1.8V or 3.3V, O

SDIO_A_IOPWR Min 100mA

VDD 1V8

DISP_DATA13 RGB_G3
DISP_DATA14 RGB_G4
DISP_DATAI1S RGB_G5
DISP_DATAI18 RGB_B0O
DISP_DATAI19 RGB_Bl1
DISP_DATA20 RGB_B2
DISP_DATA21 RGB_B3
DISP_DATA22 RGB_B4
DISP_DATA23 RGB_B5

PCAL6416AHF

)

VDD I2C VDD P

v
VDD_SDI_1V8_3V3 2,3, 12 [ RZPRSTE V3 —et— 24| Reser P0 0
SDIO_B_CMD 1.8V or 3.3V, /0 _ PO_1
SDIO_B_CLK 1.8V or 3.3V, 0 7 INT PO 2
PO_3
PO_4
P05
PO_6
PO_7

I0EXP PO
1I0EXP PO
1I0EXP P0
1I0EXP PO
I0EXP PO
1I0EXP PO
1I0EXP PO
1I0EXP PO

DA D
0000000000000 00O0O0O0

SDIO_B_DO0O 1.8V, /0
DISP CLK RGB_(PIXEL)CLK 3.3v,0 SDIO_B_D1 1.8V, 10
DISP_VSYNC RGB_VSYNC 3.3V, 0 SDIO_B_D2 1.8V, I/O
DISP HSYNC RGB_HSYNC 3.3V, 0 SDIO_B_D3 1.8V, I/O
GPIO P11 2 3V3 RGB_DISP 3.3V,0 SDIO_B_D4 1.8V, 10
DISP DE RGB_DE 3.3V,0 SDIO_B_D5 1.8V, 110 5,12< _12C0 SCL 3V3
GPIO P13 1 3V3 RGB_RESET# 3.3v,0 SDIO_B_D6 1.8V, 110 5,12<_12C0 SDA 3V3
GPIO P14 2 3V3 RGB_CS# 3.3V, 0 SDIO_B_D7 1.8V, I/0

ooxloém#ww—
IN] (SN (V2] BN [U%] [S) PO P

IOEXP P1
IOEXP Pl
IOEXP Pl
IOEXP Pl

P13 IOEXP P1
1.8V, DISP_VDD_EN, GPIO_C_4 SDIO_B_CD# 1.8V or 3.3V, | OD, PU 10k PCAL ADDR 18 Pl 4 TOEXP Pl

1.8V, DISP_BL_EN, GPIO_C_5 SDIO_B_WP 1.8V or 3.3V, | OD, PU 10k VDD _3V3< P15
1.8V, DISP_BL_PWM, PWM_0 SDIO_B_PWR_EN 1.8V or 3.3V, O LUl R Pl 6 7 IOEXEIR
SDIO_B_IOPWR Min 100mA P1_7 [ge———<—{ USB HUB VBUS DET 1V8 12

P10
PI_1
P12

DA

1/0 Expander 16, I°C, 400 kHz

=N [ EN %) [ (o (=)

GND 9 25

EXPAD
ADDR = HIGH:
12C address: (0x21<<1)+RW

ADDR =LOW:
12C address: (0x20<<1)+RW

Title: RZG2UL-OSM RoneiGmb]
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OSM - Ethernet, CSI

LGAG62 - OSM

ETH_A_RGMII_CRS 1.8V/2.5V/3.3V, |
ETH_A_RGMII_COL 1.8V/2.5V/3.3V, |

ET0 TXDO0 ETH_A_RGMIL TXDO 1.8V/2.5V/3.3V, O
ET0 TXDI1 ETH_A_RGMII_TXDI1 1.8V/2.5V/3.3V, O
ET0 TXD2 ETH_A_RGMII TXD2 1.8V/2.5V/3.3V, O
ET0_TXD3 ETH_A_RGMII_TXD3 1.8V/2.5V/3.3V, O
ET0_TX EN ETH_A_RGMII_TX_EN(_ER) 1.8v/2.5v/3.3V, 0
ET0 TX CLK ETH_A_RGMII_TX_CLK 1.8V/2.5V/3.3V, I/0

ET0_RXDO ETH_A_RGMII_RXD0 18VI25V/3.3V, |
ET0_RXDI - ETH_A_RGMII_RXDI 1.8VI25V/3.3V, |
ET0_RXD2 ETH_A_RGMII_RXD2 1.8VI25V/3.3V, |
ET0_RXD3 ETH_A_RGMII_RXD3 1.8VI25V/3.3V, |
ETH_A_RGMII_RX_ER 1.8VI25V/3.3V, |

7<_ET0 RX DV ETH_A_RGMII_RX _DV(_ER) 1.8v/2.5v/3.3V, |
7<_ET0_RX CLK ETH_A_RGMII_RX CLK 1.8V/2.5V/3.3V, I/O
ETH_A_SDP System Defined

7<_ET0_MDIO ETH_MDIO 1.8V/2.5V/3.3V, /0
7[_ET0_MDC ETH_MDC 1.8V/2.5V/3.3V, O

ClassName: CSI_DIFF100
Parameter Set

VDD 1V8 JiL OSM Size: L

ETH_B_RGMII_CRS 1.8V/2.5V/3.3V, | A : 7 LGA662 - OSM
LAYOUT NOTE: ETH_B_RGMII_COL 1.8V/2.5V/3.3V, | 2e LU 1877 a
CsI CSI_DATAO N LVDS D-PHY,

RGMII Routing Constraints (Reduced Gigabit Media ETH B _RGMII_TXDO0 1.8V/2.5V/3.3V, Sg—xggig ((j:SSILCCIEII((NP CSI CLK N CSI_DATA(O_P LVDS D-PHY,
Independent Interface): ETH B RGMII_TXDI 1.8V/2.5V/3.3V, = = CSI_DATAI_N LVDS D-PHY,
ETH_B RGMII_TXD2 1.8V/2.5V/3.3V, CSI_DATAI1_P LVDS D-PHY,
The RGMII signals must be length-matched by TX ETH B RGMII_TXD3 1.8V/2.5V/3.3V, CSI_DATA2 N LVDS D-PHY,
and RX groups. ETH_B_RGMII_TX_ EN(_ER) 1.8v/2.5v/3.3V, CSI DATAL P CSI_DATA2 P LVDS D-PHY,
That is, the TX group should be matched within 0.25 ETH_B_RGMII_TX_CLK 1.8V/2.5V/3.3V, CSI DATAL N o T 5 =1 CSI DATA3 N LVDS D-PHY,
inch (6.35 mm), and the RX group should be CSI_ DATA2 P =77 CSI_ DATA3 P LVDS D-PHY,
matched within 0.25 inch (6.35 mm). Total length ETH_B_RGMII_RXD0 1.8V/2.5V/3.3V, CSI DATA2 N v 5 =] CSILCLOCK N LVDS D-PHY,
should not exceed 1.75 inch (44.5 mm). There is no ETH_B_RGMII_RXDI 1.8V/2.5V/3.3V, CSI DATA3 P CSI DATA3 P ———————— CSI_CLOCK_P LVDS D-PHY,
requirement to match the TX and RX groups ETH_B_RGMII_RXD2 1.8V/2.5V/3.3V, CSI DATA3 N CSI DATA3 N ©
because their clocks are not related. ETH_B_RGMII_RXD3 1.8VI2.5V/3.3V, — — CSI DATA2 R P W CAM_MCK 1.8V, 0

ETH B_RGMII RX_ER 1.8V/2.5V/3.3V, CSI DATA2 R N 2,5,8{ 12C0 SDA 1V8 > Ci| 12C_CAM_SDA/CSI TX N 1.8V, /0 OD, PU 2.2k
ETH_B_RGMII_RX_DV( ER) 1.8v/2.5V/3.3V, 2,5,8 12C_CAM_SCL/CSI_TX_P 1.V, /0 OD, PU 2.2k
ETH_B_RGMII_RX CLK 1.8V/2.5V/3.3V,

CSI DATAO P
CSI DATAO N

CSI_DATAO_P
CSI_DATAO N
CSI_DATAI_P
CSI_DATAI N
CSI_DATA2_P
CSI_DATA2 N

1L_C95

o|Z =R =z z

100n/6.3V.

o)
|
Zf

—~ CAM_PWR -GPIO_C_6
R104—— OR CSI DATA2 R P CAM_RST# - GPIO_C_7

ETH_B_SDP System Defined
—

ETH_B_MDIO 1.8V/2.5V/3.3V, /0 CSI DATA2 P DNP DNP ADC CHO 9

. ) ETH_B_MDC 1.8V/2.5V/3.3V, O
Parameter Set  ClassName: ENET_RGMGII_TX_50R - = R106 OR CSI DATA2 R N
Matched Net Lengths [Tolerance = 250mil] Lt

Max Length = 1750mil] ETH C RGMII CRS | BV2EVIAY. | ST DATA? N
ETH_C_RGMII_COL 1.8V/2.5V/3.3V, | DNP ADC CHI1 9

o

ET0_TXDO0
ET0 TXD1 ETH_C_RGMII_TXDO0 1.8V/2.5V/3.3V,
ET0 TXD2 ETH_C_RGMII_TXD1 1.8V/2.5V/3.3V,
ET0 TXD3 ETH_C_RGMII_TXD2 1.8V/2.5V/3.3V,
ETO0 TX EN ETH_C_RGMII_TXD3 1.8V/2.5V/3.3V,
ETO0 TX CLK ETH_C_RGMII_TX_EN(_ER) 1.8v/2.5V/3.3V,
ETH_C_RGMII_TX_CLK 1.8V/2.5V/3.3V,

ETH_C_RGMII_RXDO0 1.8V/2.5V/3.3V,
ETH_C_RGMII_RXDI 1.8V/2.5V/3.3V,
ETH_C_RGMII_RXD2 1.8V/2.5V/33V,
Parameter Set C/2ssName: ENET_RGMGILRX_S0R ETH_C RGMII RXD3 1.8VI25V/3.3,

Matched Net Lengths [Tolerance = 250mil] ETH C RGMII RX ER 1.8V/2.5V/3.3V.
@ Length Constraint [Min Length = Omil Max Length = 1750mil] ETH*C’RGMII’RX*DVLER) 1.8V/2.5V/3.3V:
ETH C_ RGMII RX CLK  1.8V/25V/3.3V,

ETO0 RXDO
ETO0 RXDI1
ETO0 RXD2
ETO0 RXD3
ETO0 RX DV
ETO0 RX CLK

ETH_C_SDP System Defined
ETH_CDE_MDIO 1.8V/2.5V/3.3V, I/0
ETH_CDE_MDC 1.8V/2.5V/3.3V, O

ET0 MDC
ET0 MDIO
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USB 4-Port Hub

Bypass USB Hub

DNP
DNP

USB2514B/M2
4 Port USB 2.0 HUB
Upstream

USB HUB VBUS DET 3V3 N VBUS_DET

gggi g T': FLEX_USBUP_DP
RULI02YN FLEX_USBUP_DM Parameter Set

@ ClassName: USB_DIFF90
.
Downstream 1

USBDN1_DM 5 USBHUBI D N
USBDNI1_DP USBHUBI D P

9[ USB HUB VBUS DET 1V8

VDD 3V3
) PRTPWRI1/BC_ENI1
ClassName: USB_DIFF90 _OCSI
Parameter Set
Parameter Set
ClassName: USB_DIFF90
Downstream 2 @ ==

©

U2D RZG2UL Type-1 N USBDN2_DM USBHUB2 D N
USBDNZ DP USBHUB2 D P

4.7uF/6.3

100n/6.3V.
100n/6.3V.

USB_VDD33 USBO_DP USBO D P
USB_VDD33 USBO_DM USBO D N PRTPWR2/BC_EN2
USB_VDDI§8  USBO_VBUSIN USB0_VBUS 9 0CS2 Parameter Set
USB_VDDI8 vt
VDD _1V8<t USB_VDDI8 5 Downstream 3 (P ClessNeme\USEADIERS

Q
Z
o}
Q
iz
o}
Q

USB_VSS USB1 D P USBDN3_DM — USBHUB3 D N
USB_VSS USBI1_DP GBI DN USBDN3_DP USBHUB3 D P
USB_VSS USBI_DM

USB_VSS PRTPWR3_BC_EN3
USB_VSS 0CS3
USB_VSS USB_RREF
RaDRUSS Downstream 4

4.7uF/6.3)
1000/6.3V ||
1000/6.3V |
1000/6.3V |

USBDN4 DM >VDD 3V3
USBDN4_DP G

@
Z
Q
Z
)
Q
7
)
Q
7
)
Q
74
v}

PRTPWR4 BC_EN4
0Cs4

5,9<_12C0_SDA 3V3 R139 ! SDA/SMBDATA/NON_REMI

5,9 12C0_SCL 3V3 R140—— OR Dnp SCL/SMBCLK/CFG_SEL0O VDL}S 3V3
GND| RIM— 47K HS_IND/CFG_SELI

2,3,9 [ RZ PRST# 3V3 RESET VDD33
VDD33

VDDA33
R145 47k DS

GNDI { oz01 ] SUSP_IND/LOCAL_PWR/NON_REM0O  VDDA33 C1047) 1000/6.3V

CRFILT =

1

GNDJ RI4677m 10k TEST
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