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3. Overview

3.1 General Information

The RNX-RZG2UL-OSM is a high-performance processing for low-power CPU Module (SoM —
System On Module) that perfectly fits various embedded products of connected and portable
devices. It is based on the Renesas RZ/G2UL family of multipurpose processors from which
feature an ARM® Cortex™-A55 up to 1GHz + an additional ARM Cortex-M33 at 200 MHz. This
Heterogeneous Multicore Processing architecture enables the device to run an open operating
system like Linux on the Cortex-A55 core and an RTOS like FreeRTOS™ on the Cortex-M33 core
for time and security critical tasks.

RNX-RZG2UL-OSM Datasheet 5
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3.2 Highlights

CPU .
Memory .
Display .
Camera .
Network .
/0 .
Electrical .
Physical .

Armv8.2-A, 64-bit Cortex™-A55 Core, 1GHz
ARM® Cortex™-M33, 200MHz

RAM: 1 GiB LPDDR4 (optional: up to 4 GiB)
eMMC: 4 GiB (optional: up to 64 GiB)

LCD, parallel 18-bit, RGB
MIPI-CSI, 4 data lanes
Ethernet: 1x RGMII

1x USB2.0 OTG port

1x or 3x USB2.0 Host port

Up to 4x UART ports

MMC/SD/SDIO

Up to 2x SPI

Up to 2x I2C

Up to 3x general purpose PWM signals
20x GPIOs

Supply Voltage: 5.0V
Board size: Open Standard Module, Size-L, 45x45mm

Operation temperature: 0° +70°C, -20° to 85° C (optional)
Relative humidity: 10% to 90%

RNX-RZG2UL-OSM Datasheet
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3.3 SoM Block Diagram

ARM SD/SDIO
Cortex-A55
GPIOs
ARM
Cortex-M33
12C
128 KB RAM
UART
Image
scaling SPI
unit
Timers/PWM
12S
DDR4
controller
CAN

Renesas RZ/G2UL
RZ/A3UL
RZ/FIVE

DDR4 |
1GB-4GB [~ 22
eMMC 4 SDO »
4-64GB
QSPI Flash SPI
AT25QL128A
Power 2
PMIC
RAA215300

< 12C0 >

eMMC

Gb Ethernet

Display IF

QuadSPI

MIPI-CSI

ADC 12-bit

USB2.0 OTG

USB2.0 OTG

USB2.0 Host

5x GPIOs

¢ SD1 >

up to 2x 12C

GPIO
Expander

17x GPIOs

4 Up to 4x UARTs

up to 2x SPI

up to 3x PWM

12S

2x CAN

RGMII

Parallel 18-bit RGB

< MIPI-CSI, 4-lanes

2x 12-bit ADC

USB2.0 OTG

a USB2.0

» USB Hub

bypass

5V

3x USB Host
P

LGA476 — OSM Size L
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4. CPU Module Hardware Components
This chapter describes the hardware components of RNX-RZG2UL-OSM SoM.

4.1 Power supply

RNX-RZG2UL-OSM SoM uses Renesas’s RAA215300 as a Power Management Integrated circuit
(PMIC) designed specifically for use with Renesas’s RZ series of application processors. The
PMIC regulates all power rails required on CPU module from a single 5.0V power supply.

The PMIC is fully programmable via the 12C interface and associated register map. Additional
communication is provided by direct logic interfacing including interrupt, watchdog and reset.

4.2 CPU RZIG2UL

The RZ/G2UL includes powerful an Arm® Cortex®-A55 processors with speeds up to 1 GHz. A
general-purpose Arm® Cortex®-M33 running up to 200 MHz is for real-time and low-power
processing. Robust control networks are possible via CAN-FD interface. The RZ/G2UL industrial
qualified part is particularly useful for applications such as:

* entry-class industrial gateway control

* Industrial human machine interface (HMI)
* Scanning and printing

* EV Charging

* Industrial automation

* Touchless access control

* Energy meter

* Energy grid equipment

RNX-RZG2UL-OSM Datasheet 8
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4.2.1 CPU Block Diagram

8 x 16bit MTU3* (#)
2ch WDT*

(#): There are 2 types in RZ/G2UL.
This block diagram is Type-1.

" [Type-1] Full function version

RZ/G2UL Block Diagram
System
Arm® Debugger Cortex®-A55
(CoreSight™) 1.0GHz
o ® Neon™/VFP
Arm® TrustZone' I-L13: 32KB
16ch DMAC oo ks Cortex®-M33
Interrupt Controller @200MHz
L35 : 256KB I
PLL/ISSCG
Memory
RAM128KB
Timers Video & Graphics

Image Scaling Unit

Display Out (Parallel-IF*) (#)

Camera In (MIPI CS12 4lane
Security (Option)
Analog Secure Boot Device Unique ID
>y 12bit ADC Crypto Engine JTAG Disable
TRNG OTP 1Kbit

[Type-2] RZ/G2LC pin compatible version
- No support: Display out, Parallel-IF
-1xEther MAC, 3xSCIF, 2xSS5I, Tx 16bit MTU3, 1x 32bit MTU3

Figure 4.1: RZ/G2UL block diagram

*Shared

Interfaces

DDR4/DDR3L (in line ECC)
16bit x 1.6/1.3Gbps

1 x SPI Multi I/O
(4bit DDR)

1 x SDHI(UHS-1)/MMC
1 x SDHI (UHS-1)

1 x USB2.0 Host

1xUSB2.0
Host / Function

2 x 100/1000Mbps

Ether MAC* (#)
2xI12C, 2 x12C*

2 x SCI 8/9bit*
5 x SCIF (UART)* (#)
3 X RSPI*
2 x CAN-FD*
GPIO*

Audio
4 % SSI (12S)* (#)

4.2.2 CPU Platform

The RZ/G2UL processor implements an ARM® Cortex®-A55 core intended for high level O/S,

with an ARM® Cortex®-M33 core dedicated for real-time and security tasks.

The ARM Cortex-A55 platform has the following features:

e one ARM Cortex-A55 core

* Target frequency of 1GHz

* The core configuration is symmetric, where each core includes:

o 32 KByte L1 Instruction Cache

o 32 KByte L1 Data Cache

o Floating Point Unit (FPU) with support of the Arm® VFPv4-D16 architecture

RNX-RZG2UL-OSM Datasheet
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o 128kB L3 cache
o Error Correcting Code (ECC) for On-Chip RAM

The ARM Cortex-M33 platform includes the following features:
*  Microcontroller available both for boot and for customer application
* Cortex-M33 CPU core operating at 200 MHz
* Armv8-M security extension

* Secure protected memory regions - 16

4.3 Memory

4.3.1 DRAM

RNX-RZG2UL-OSM SoM is standard equipped with 1 GB DDR4 memory. Optionally up to 2 GB
can be assembled. The data bus is 16-bit wide.

4.3.2 eMMC - non-volatile storage memory

RNX-RZG2UL-OSM SoM is standard equipped with 4 GB eMMC. Optionally up to 32 GB can be
assembled.

The eMMC can be used as boot device.

4.4 USB Hub

An optional USB Hub USB2534, connected to USB1, can be populated. In this case 3 additional
USB ports are available on the LGA contacts.

4.5 GPIO Expander

An optional GPIO expander PCAL6416 can be populated. PCAL6416 is connected to 12CO0
interface.

5. Open Standard Module LGA 662 contacts

The RNX-RZG2UL-OSM SoM exposes on bottom side 662 LGA constants.

RNX-RZG2UL-OSM Datasheet 10
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6. CPU Module interfaces

6.1 Gigabit Ethernet

On RNX-RZG2UL-OSM SoM one RGMII 10/100/1000Mbps interface is available on LGA662
contacts. The interface supports the following main features:

* 10/100/1000 BASE-T IEEE 802.3 compliant.
* IEEE 802.3u compliant Auto-Negotiation.
* Supports all IEEE 1588 frames - inside the MAC.
* Transmission/Reception Low Power Idle Code
* Internal TCP/IP Offload Engine (TOE)
o Calculation of Checksum of frames for IPv4 and IPv6

o Filtering of Ethernet Frames

6.2 Display interfaces
RNX-RZG2UL-OSM SoM provides a LCD parallel RGB display interface:

* Parallel, 18-bit, the signals are available on the OSM LGA contacts.

* Supporting WXGA (1280 pixels x 800 lines) for Parallel Output

J1J OSM Size: L.
LGA662 - OSM

6 DISP_DATAZ2 AKZ RGB_RO 3.3V, O

6 DISP_DATA3 Y6 RGB_RI1 3.3V, O

6 DISP_DATA4 AAS RGB_R2 3.3v, 0

6 DISP_DATAS Y% RGB_R3 3.3V, O

6 DISP_DATAG6 Y;I» RGB_R4 3.3V, O

6 DISP_DATA7 W RGB_RS 3.3V, O

6 DISP_DATAILQ V3 RGB_GO 3.3V, O

6 DISP_DATAILIL Oz RGB_G1 3.3V, O

6 DISP_DATAI12 U3 RGB_G2 3.3v, 0

6 DISP_DATAIL3 TEB RGB_G3 3.3V, O

6 DISP_DATAI14 T4 RGB_G4 3.3V, O

6 DISP_DATAI1S R RGB_G5 3.3v, O

6 DISP_DATAILS RS RGB_BO 3.3V. O

6 DISP_DATA19 P:‘Z RGB_B1 3.3V, O

6 DISP_DATAZ20 ~ -25 RGB_B2 3.3v, O

6 DISP_DATAZ21 1\4 RGB_B3 3.3v. O

6 DISP_DATA22 M3 RGB_B4 3.3V, O

6 DISP_DATAZ23 RGB_BS5 3.3V, O

6 DISP_CLK l\f; RGB_(PIXEL)CLK 3.3V, O

6 DISP_VSYNC B3 RGB_VSYNC 3.3v,.0

6 DISP_HSYNC K;l RGB_HSYNC 3.3V. 0

6 GPIO_P11_2 _3V3 T4 RGB_DISP 3.3V, 0

6 DISP_DE iE} RGB_DE 3.3v, 0

6 GPIO_P13_1_3V3 T3 RGB_RESET# 3.3V, 0

6 GPIO_P14_2 3V3 = RGB_CS# 3.3 O
1.8V, DISP_VDD_EN, GPIO_C_4
1.8V, DISP_BL_EN, GPIO_C_5
1.8V, DISP_BL_PWM, PWM_0

Figure 6.1: LCD Interface — OSM pads

RNX-RZG2UL-OSM Datasheet 11
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P11_0/SSI0_BCK/POEO#/SCII_RXD/RSPI2_CK/DISP_HSYNC
P11_1/8S10_RCK/POE4#/SCI1_TXD/RSPI2_MOSIDISP_DE
P11_2/SSI0_TXD/POES#/SCI1_SCK/RSPI2_MISO/DISP_DATA(/SCIF1_TXD
P11_3/SS10_RXD/POE10#/SCI1_CTS#/RTS#RSPI2_SSL/DISP_CLK

P12_0/IRQ0/SCI0_RXD/MTIOCOA/SCIF3_TXD/DISP_VSYNC
P12_I/TRQ1/SCI0_TXD/MTIOCOB/SCIF3_RXD/DISP_DATAS

PI3_0/SCIFO_TXD/CAN_CLK/MTIOC4A/USB1_VBUSEN/DISP_DATA2
P13_1/SCIF0_RXD/CANO_TX/MTIOC4B/USB1_OVRCUR/DISP_DATA1/SCIFI_RXD

P13_2/SCIF0_SCK/CANO_RX/MTIOCAC/DISP_DATA6
P13_3/SCIFO_CTS#/CANO_TX_DATARATE_EN/MTIOC4D/DISP_DATA4
P13_4/SCIFO_RTS#/CANO_RX_DATARATE_EN/DISP_DATA3

P14_0/SCIF1_TXD/CANI1_TX/MTIC5U/SCI0_RXD/DISP_DATA7
P14_1/SCIF1_RXD/CANI_RX/MTICSV/SCIO_TXD/DISP_DATA9/IRQ2
P14_2/SCIF1_SCK/ADC_TRG/CAN1_TX_DATARATE_EN/MTIC5W/SCI0_SCK/DISP_DATAS$/IRQ3

P15_0/RSPI0_CK/IRQ4/MTIOCSA/DISP_DATA11
P15_I/RSPI0_MOSI/IRQ5/MTIOCSB/DISP_DATA13
P15_2/RSPI0_MISO/IRQ6/MTIOCSC/DISP_DATA16/SCII_TXD
P15_3/RSPI0_SSL/IRQ7/MTIOCSD/DISP_DATA 14

P16_0/SCIF1_CTS#/CAN1_RX_DATARATE_EN/SCI0_CTS#RTS#/DISP_DATAI0
P16_1/SCIF1_RTS#/DISP_DATA12

P17_O/RSPI1_CK/SSI1_BCK/CANI1_TX/MTIOC3A/DISP_DATA17/SCII_RXD

P17_1/RSPII_MOSI/SSI1_RCK/CAN1_RX/MTIOC3B/DISP_DATA19
P17_2/RSPI1_MISO/SSI1_TXD/CANI_TX_DATARATE_EN/MTIOC3C/DISP_DATAIS
P17_3/RSPI1_SSL/SSI1_RXD/CAN1_RX_DATARATE_EN/MTIOC3D/DISP_DATA22

P18_0/IRQ2/ADC_TRG/SCI0_SCK/DISP_DATAI15/SCIF3_SCK
P18_1/IRQ3/SCIF3_SCK/SCI0_TXD/DISP_DATA20/SCIF3_RXD
P18_2/IRQ4/RSPI0_CK/SCIO_SCK/SCIF3_RXD/SCI0_RXD/DISP_DATA21/SCIF3_TXD
P18_3/IRQ5/RSPI0_MOSI/SCIO_TXD/SCIF3_TXD/SCIO_CTS#/RTS#/DISP_DATA23/SCIF4_SCK
P18_4/IRQ6/RSPI0_MISO/SCI0O_RXD/USBI_VBUSEN/ADC_TRG/SCII_TXD/SCIF4_RXD
P18_5/IRQ7/RSPI0_SSL/SCIO_CTS#/RTS#/USB1_OVRCUR/SCI1_RXD/SCIF4_TXD

9 ‘
e

DISP_HSYNC

“B10

DISP_DE

AL

GPIO_P11_2 3V3

[=JR¥=JRV=JaV=)

Cl0

DISP_CLK

“Cll

DISP_VSYNC 9
DISP_DATAS 9

11
Q‘gll

DISP_DATA2

“C12

GPIO_P13_1_3V3

12

DISP_DATAG6

DISP_DATA4

<Jr}AlZ

Cl13

= e

DISP_DATA3

B13 CANI_RX 3V3

Al3

DISP_DATA7 29

GPIO_P14_2_3V3 >9

Figure 6.2: LCD Interface — CPU signals

8‘5‘ [ DISP_DATALL 9
= DISP_DATA3 9
B.YH DISP_DATAL4 9
?é‘]l: DISP_DATAL0 9
[ DISP_DATAL2 9
Cl6  CANL TX 3V3

qé“l‘z DISP_DATAI9 9
qﬁé” DISP_DATALS 9
< DISP_DATA22 9
‘167 DISP_DATAIS 9
i DISP_DATA20 9
ey DISP_DATAZI 9
= TR Tv—_DISP_DATAZS 9

A SCIF4_TXD 33

6.3 MIPI-CSI Camera interface

The MIPI-CSI interface is based on the four-lane MIPI camera interface available with the
RZ/G2UL SoC. The CSI signals are available on the OSM LGA contacts.

The MIPI Rx D-PHY includes the following features:

e  MIPI CSI-2 is an MIPI Camera Serial Interface 2 receiver module

* Lane operation ranging from 80 Mbps to 1.5 Gbps in forward direction

* Maximum image size: 5 M pixels

* Minimum image size: QVGA (320 x 240) = 76.8 K pixels

* Support 1/2/4 lanes
* Support Data De-Scrambling

* Support Latency Reduction and Transport Efficiency (LRTE)

RNX-RZG2UL-OSM Datasheet
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* Support 4 Virtual Channel
* Support Data Interleaving

* Skew Adjustment for D-PHY

(ClassName: CSI_DIFF100
Parameter Set

1A
RZ - Populate group Ra ‘
Risc-V - Polulate group Rb

Figure 6.3: MIPI-CSI

o) [T @ <= J1I OSM Size: L
1y v RZG2UL Type-1 N LGAG62 - OSM
H A0 N
V12— ST CLp |2l CSI CLK P : —gg% gﬁ:ﬁ - g} CSI_DATAO N LVDS D-PHY, |
Y11 = = AE11 CSI CLE N 1 ————7 5 CSI DATA0 P LVDS D-PHY, |
CSI_VDDI18 CSI_CLKN H CSIDATAI N _ A2 = -
0 - - i m CSI_DATA1 ] LVDS D-PHY, |
%) 0 e ——————— )-|
o CSI_DATAO P iEDE Egi g‘gig i ; CSI DATAZ R N AS gg—gﬁﬁ—; B i
- CSI DATA0 N o O i CSIDATAZ R P A6 | ~o ~ DB B Hi
= = ADI0 | CSI DATAT P | =1 CSI DATA2 P LVDS D-PHY, |
CSI_DATAI P H CSI DATA3 N__B6 = ~ :
> CSIDATAL N | AELD 'CSIDATAI N | TS DATAT® 57| CSIDATA3 LVDS D-PHY, |
° CST DATAZ P |13 'CSIDATAZP | Gtia 53| CSIDATA3 P LVDS D-PHY, |
g CSIDATAZ N |PELS ' CSIDATAZ N | TIORT B CSLCLOCK N LVDS D-PHY, |
i CST DATAS P |22 | CSIDATA3 P | —— 1§ (CSI CLOCK P LVDS D-PHY, |
1 CSIDATAS N |22 ' CSIDATA3 N | &
GND = = | CSIDATAZ R P | 755 CAM MCK 18V,0
"CSIDATA2 R N | < 12C0 SDA 1V8 1| 12C_CAM SDA/CSL TX N 1.8v,100D, PU22%
i \ [ I2C0 SCL 1V8 )—+~—=— 12C_CAM SCL/CSI TX P 18V, 100D, PU 22
-’ CAM_PWR -GPIO_C_6
RI4 . OR ~C= CSIDATA2 R P AN RSTH G0, € 7
) R
CST DATA2 P =C= [R105—— OR DNP TR o
R106—— OR =C= CSIDATA2 RN
. -
CST DATA2 N == [R107— OR DN AT

6.4 USB interface

The RZ/G2UL SoC is equipped with one USB OTG and one USB Host controllers and PHYs.
Each USB instance contains a USB 2.0 core. The USB OTG port supports dual-role functionality.

On RNX-RZG2UL-OSM USBI is available on the OSM LGA contacts. USB2 can be connected to
the OSM LGA contacts or connected to a 4-port USB Hub. In the second case, USBHUBI,

USBHUB2 and USBHUBS3 are connected to the OSM LGA contacts, the USBHUB4 is not used.

The USB ports support the following main features:

* High-Speed/Full-Speed/Low-Speed OTG core

e Hardware support for OTG signaling, session request protocol, and host negotiation

protocol

RNX-RZG2UL-OSM Datasheet

13



RONeET

High-performance System on Module (SOM)

* up to 8 endpoints

* Low-power mode with local and remote wake-up capability

‘Bypass USB Hub
RI3S —_ OR

RI36 —— R

.. USB HUB VBUS DET 3V3 N

11 USB2514BM2

4 Port USB 2.0 HUB
Upstream

VBUS_DET

. USBID P 31
Q15 T FLEX_USBUP_DP
9[USB_HUB_VBUS DET_1VS > S - 30 | FLEX_USBUP_DM P
3 Downstream 1 3
GND USBDN1_DM ; USBHUBI D N 9 E
USBDNI_DP L USBHUBID P 9 |
ClassName: USB_DIFFS0 & o T
Paramete St EERRRIECIENT 7
Q 0OCS1 [o==——
D RZG2UL Type-1 R Downstream 2
. . 3 Py
— USB_VDD33 'USBO_DP ADS {USBO D P »9 CSRDNOADME] -3 SECENHTT RNV
SO o [AEs SLsme by USBDN2_DP USBHUBZ D P9
b b @ - DM "ADS (USBbN o i ) ] e
USB_VDDIS ~ USBO_VBUSIN =) (USB0_VBUS |9 TRe | Ve
USB_VDD18 R92 1k R95 WEE ¥ b
VDD_1VS « E » USB_VDD18 l“' GND
USB_VSS Downstream 3
USB_VSS UsB1 DP -AD2 L : 13 e
o DN AR UsBDN3 DM - USBHUB3 D X
Css c9 |C92 €93 USB_VSS = ‘USBDN3_DP USBHUB3 D _P 9
R s £ USB_VSS 18,
o = & USB_VSS USB_RREF [-ACE FEEWR BC HID 19¢
El H I USB_VSS
g og g =
9 g ¢ 3
s s Downstream 4 )
G\ D D GND GND USBDN4 DM |5 =
USBDNZ_DP
D RI2___ 47k
e r-m e PRTPWR4_BC_EN4 P-23-¢ e
GI\'D}—-T’ ocsa —
5,9 2C0 SDA 33 D—RL%m R _D\P 2 SDA/SMBDATANON REM1
5,9 1200 SCL 3V3 RU0 R D 24 SCL/SMBCLK/CFG_SELO VDD 3V3
GND| Riddrmmy 47k oo 2] 4 INDICFG_SEL1
2,3,9 (RZPRSTE3V3> 26cf RESET VDD33
VDD33
VDDA33
VDDA33
GND—LRmny 47k ¢ 28] Sysp INDLOCAL_PWR/NON_REMO  VDDA33 Eloin i
RI146 10k 1 CEEED w
GND TEST
o 33 s
XTALUREFCLK VDDA33 :
e | ED) €107} 100m63v
3 RBIAS gi GND,
GND| = XTAL2 GND(PAD)
L, [R148
cto1 c103 it
12pF/50V 12pF/50V aD 6D
GND GND

Figure 6.4: USB

6.5 MMC, SD, SDIO

The RZ/G2UL SoC is equipped with two MMC/SD/SDIO controller IPs. On RNX-RZG2UL-OSM
SoM SDO is connected to the eMMC, SD1 is available on the LGA contacts.

The uSDHC supports the following main features:
* Compliant with SD 3.0
* Compliant with eMMC 4.51

* High-speed, HS200 transfer modes supported

RNX-RZG2UL-OSM Datasheet
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6.6

Default, high-speed, UHS-I/SDR50, SDR104 transfer modes supported
SD memory I/O card interface (1-bit / 4-bit SD bus)

Error check function: CRC7 (Command), CRC16 (Data)

Card detection function, write protect supported

MMC interface (1-bit / 4-bit / 8-bit MMC bus)

JIE OSM Size: L
LGA662 - OSM
5{ SDI_CMD 220 sp10_A_cMD 1.8V or 3.3V, 110
5[ SD1_CLK SDIO_A_CLK 1.8V or 3.3V, 0
5¢ SD1_DATAOQ %22? SDIO_A_DO 1.8V or 3.3V, 110
5<_SDI1_DATAL1 o | SDIO_A DI 1.8V or 3.3V, IO
5<_SD1_DATA2 21 SDIO_A_D2 1.8V or 3.3V, 10
5¢ SD1_DATA3 SDIO_A_D3 1.8V or 3.3V, 110
6< _SD1_CD DJZZ(% SDIO_A_CD# 1.8V or 3.3V, | OD, PU 10k
RO1 10k W SDIO_A_WP 1.8V or 3.3V, | OD, PU 10k
IR 0 SDIO_A_PWR_EN 18Vor33v,0
SDIO_A_IOPWR Min 100mA
v
VDD_SDI_1V8_3V3
Figure 6.5: SD1 on OSM pads

UART

The RNX-RZG2UL-OSM SoM exposes 4 UART interfaces.

The RZ/G2UL supports the following features:

Clock synchronous mode or asynchronous mode selectable

Simultaneous transmission and reception (full-duplex communication) supported
Dedicated baud rate generator

Separate 16-byte FIFO registers for transmission and reception

Modem control function (channel 0, 1, and 2 in asynchronous mode)

RNX-RZG2UL-OSM Datasheet 15
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J1B OSM Size: L

LGA662 - OSM

7{ SCIF_RXD_IV8 }—gig UART_A_RX  18v1
7[_SCIFL_TXD_1V8 S UART ATTX  18v.0
7] SCIFI_RTS_1V8 &7+ UART_ARTS  18v,0
7<{_SCIF1_CTS_1V8 j—————— UART_A_CTS 1.8v,I

7{_SCI0_RXD_IV8 b—glé UART_B_RX  1.8v,I
7] SCI0_TXD_IV8 DU UART BTX  18v,0
W UART_B_RTS 18v,0
<—=——— UART_B_CTS 13V,

6<_SCIF4_RXD_1V8 }—AB% UART_C_RX 1.8V
6] SCIF4_TXD_IV8 UART C_TX  18v,0

% UART_D RX 18V
<—==— UART_D_TX 18v,0

SCIFO_RXD_1V8 D22
SCIFO_TXD_1V8 D23

6<{ SCIFO_RXD_1V8 }
6] SCIFO_TXD_1V8

Figure 6.6: UARTS

UART_CON_RX 1.8v,1
UART_CON_TX 1.8V,0

6.7 12C

The RZ/G2UL SoC is equipped with four I2C bus interfaces. I2C0 and [2C1 are available on the
LGA contacts. I2CO0 is used internally to the PMIC, GPIO Expander and USB Hub. The following
general features are supported by all I2C bus interfaces:

*  Master mode and slave mode supported
* Support for 7-bit and 10-bit slave address formats
*  Support for multi-master operation

¢ Timeout detection

12C usage table:
12C USAGE AND ADDRESS TABLE
NAME PERIPHERAL ADDRESS

PMIC (0x12<<I)+RW
GPIO Expander (Ox20<<1)+RW

12C0
OSM - CSI

1.8V
OSM -12C A

12C1 OSM -12C B

1.8V

Figure 6.7: 12C address usage
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6.8 SPI

Two SPI interfaces are accessible through the RNX-RZG2UL-OSM SoM base board interface. The
SPI interfaces are derived from RZ/G2UL integrated synchronous serial interface ). Each instance
of SPI port can operate as either a master or as an SPI slave. The following features are supported:

*  Master mode and slave mode supported

* Programmable bit length, clock polarity, clock phase can be selected
* Consecutive transfers

* LSB first / MSB first selectable

* Maximum transfer rate: 33 Mbps

7 SPI_A_SDI 1.8V, /0, QSPI-I00
7[_SPIO_MOSI_IV8 > Wis| SPLA_SDO 1.8V, /0, QSPI-101
W SPI_A_WP 1.8, /0, QSPI-I02
W SPI_A_HOLD 1.8V, /0, QSPI-I03
7] SPI0_SSL_1V8 :U16 SPI_A_CSO0#
7[__SPI0_SCK_IV8 > SPL_A_SCK
7,9<_SPI2_MISO/CANO_RX_1V8 ﬁ—% SPI_B_SDI 18V,1
7,9[ SPI2_MOSI/CANO_TX_1V8 5o SPLB_SDO 1.8V,0
7| SPI2_SSL_1V8 Y2>1 SPI_B_CS0# 1.8V,0
7|_SPI2_SCK_1V8 SPI_B_SCK 1.8V,0
% SPI_C_SDI 18V, 1
<Ga0 | SPLC_SDO 18,0
W SPI_C_CS0# 1.8V,0
—=—— SPI_C_SCK 1.8Y,0
SPI_C_CS1#/GPIO_D_7 1.8V,0
Figure 6.8: SPI on OSM pads

6.9 PWM

Up to three PWM output signals are available at the RNX-RZG2UL-OSM SoM base board
interface. The following key features are supported:

*  Module clock frequency (P0¢): 100 MHz

* 14 types of count clocks selectable

* 39 outputs compare and input capture registers
* Counter clear operation

* Simultaneous writing to multiple timer counters

* 43 types of interrupt sources
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J1D OSM Size: L
LGA662 - OSM

6< GPIO_P0_3_1V8 271 GPIO.A O 18v.10 18v.0 PWM O (EIE MTIOCZA_IVE |6
7<{_GPIO_P2_1_1V8 Fi7 GPIO_A_1 1.8V, 1l0 1.8v,0 PWM_1 Gis MTIOC2B_1V8 |6

GPIO_P4_2/MTIOC3A_1V8 G17 GPIO_A_2 1.8V, 1l0 1.8v,0 PWM_2 18

7<{_GPIO_P7_4_1V8 7 GPIO_A_3 1.8V, 10 18v,0 PWM_3 8 >

7<{_GPIO_P8_4_1V8 TOEXP 700 117 GPIO_A_4 1.8V, 1I0 1.8v,0 PWM_4 (]8\’

TOEXP PO 1 K7 | GPIO_A5  18v.10 1.8V,0 PWM_5 7ad
- GPIN A A 18V N Nual functinn: SPI A CS1#

Figure 6.9: PWM on PSM pads

6.10 GPIO

5 of the RZ/G2UL general purpose input/output (GPIO) signals are available on the LGA contacts.
Another 17 GPIO of the GPIO 12C expander are available on the OSM pads. When configured as
an output, it is possible to write to an RZ/G2UL register to control the state driven on the output
pin. When configured as an input, it is possible to detect the state of the input by reading the state
of an RZ/G2UL register. In addition GPIOs peripheral can produce interrupts.

J1D OSM Size: L
LGA662 - OSM
6<_GPIO_P0_3_1V8 271 GPI0.A 0 1avi0 180 PWMLO (—EI
7<_GPIO_P2_1_1V8 F17 GPIO_A_1 18v,1l0 18,0 PWM_I1 Gl
7<_GPIO_P4_2/MTIOC3A_1V8 GI7 GPIO_A_2 1.8V, 1/0 1.8V,0 PWM_2 :l’
7<{_GPIO_P7_4_1V8 T GPIO_A_3 18v,ll0 18V,0 PWM_3 T
7<{_GPIO_P8_4_1V8 OEXP P00 117 GPIO_A_ 4 18v,10 18v,0 PWM_4 37
OEXP PO 1 K17 | GPIO_A5  18v.i0 18,0 PWM_5
) ;X S Ti7 GPIO_A_6 1.8V, /0, Dual function: SPI_A_CS1#
= GPIO_A_7 1.8V, I/O, Dual function: SPI_B_CS1#
gii *:;*i IE GPIO_B_0 1.8v,1l0 oV -1.8V ADC_0 zlll:
= - GPIO_B_1 18v,1l0 oV -1.8V ADC_1
OEXP_P0_5 E
OEXP P06 G GPIO_B_2 18V, 10 AC17
05X PO 7 i) GPIO_B_3  1.8v, /0 18v,0 CAN_A_TX FABlT
OEXP PL O 719 GPIO_B_4 1.8v,1I0 18V, CAN_A RX ————
= GPIO_B_5 1.8V, 1/0
OEXP Pl 1 K19 ACI19
OEXP Pl 2 119 GPIO_B_6  1.8v,1l0 18v,0 CAN_B_TX ABIO
—— GPIO_B_7 1.8V, /0 1.8V,1 CAN_B_RX
OEX PR3 D3 GPIO_C_0 1.8v,li0
OEXP_P1 4 D4
OEXP Pl 5 03 GPIO_C_1  1.8v,1l0
© = X *‘6 34 GPIO_C_2  18v,1I0
- 73] GPIO_.C 3 18v10
F4 | GPIO_C 4 1.8V, 10, Dual function: DISP_VDD_EN
G3 ] GPIO_C.5 1.8V, 1/0, Dual function: DISP_BL_EN
G;t GPIO_C_6 1.8V, /0, Dual function: CAM_PWR
GPIO_C_7 1.8V, l/O, Dual function: CAM_RST#
Figure 6.10: GPIOs on OSM pads

6.11 JTAG

The System JTAG Controller (SJC) provides debug and test control with maximum security. The
test access port (TAP) is designed to support features compatible with the IEEE standard 1149.1
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v2001 (JTAG). Support IEEE P1149.6 extensions to the JTAG standard are for AC testing of
selected 10 signals. The JTAG signals are available on the LGA contacts.

7. Power Supply

7.1 Power supply from base board
RNX-RZG2UL-OSM SoM is powered by regulated DC supply 5.0V

VSYS_5V Power input Main Power Supply 5.0V

GND Power input Common ground

7.2 System Signals

Signal Type Description
PWR_BTB# Input with ON/OFF button input (De-bouncing provided at this
Pull-Up input). Short connection to GND in OFF mode causes
resistor internal power management state machine to change

state to ON. In ON mode short connection to GND
generates interrupt (intended to SW controllable
power down). Long above ~5s connection to GND
causes “forced” OFF.

SYS_RST# Input PMIC Reset signal

8. Electrical Specifications

8.1 Absolute maximum ratings

Parameter

VSYS_ 5V — Main Power Supply -0.5 5.5 A%
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8.2 Recommended Operating Conditions

Parameter Min Typ Max  Unit
VSYS_5V — Main Power Supply 4.75 5.0 5.25 A%
VSYS_5V - recommended source capability 3.0 A

9. Operating Temperature Ranges

Range Temp.

Commercial 0° to +70°C
Industrial -40° to +85°C

10. Warranty Terms

Ronetix guarantees hardware products against defects in workmanship and material for a period of
one (1) year from the date of shipment. Your sole remedy and Ronetix’s sole liability shall be for
Ronetix, at its sole discretion, to either repair or replace the defective hardware product at no
charge or to refund the purchase price. Shipment costs in both directions are the responsibility of
the customer. This warranty is void if the hardware product has been altered or damaged by
accident, misuse or abuse.

Disclaimer of Warranty

THIS WARRANTY IS MADE IN LIEU OF ANY OTHER WARRANTY, WHETHER
EXPRESSED, OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A SPECIFIC
PURPOSE, NON-INFRINGEMENT OR THEIR EQUIVALENTS UNDER THE LAWS OF ANY
JURISDICTION, EXCEPT THE WARRANTY EXPRESSLY STATED HEREIN. THE
REMEDIES SET FORTH HEREIN SHALL BE THE SOLE AND EXCLUSIVE REMEDIES OF
ANY PURCHASER WITH RESPECT TO ANY DEFECTIVE PRODUCT.

Limitation on Liability

UNDER NO CIRCUMSTANCES SHALL RONETIX BE LIABLE FOR ANY LOSS, DAMAGE
OR EXPENSE SUFFERED OR INCURRED WITH RESPECT TO ANY DEFECTIVE
PRODUCT. IN NO EVENT SHALL RONETIX BE LIABLE FOR ANY INCIDENTAL OR
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CONSEQUENTIAL DAMAGES THAT YOU MAY SUFFER DIRECTLY OR INDIRECTLY
FROM USE OF ANY PRODUCT. BY ORDERING THE CPU MODULE, THE CUSTOMER
APPROVES THAT THE RONETIX CPU MODULE, HARDWARE AND SOFTWARE, WAS
THOROUGHLY TESTED AND HAS MET THE CUSTOMER'S REQUIREMENTS AND

SPECIFICATIONS.
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