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Application Note 
 

 

 

 

Summary 

This document describes example configurations for the power supply of the RZ/V2H group and RZ/V2N group. The 

descriptions provided are examples only and do not guarantee proper operation. 

 

 

Target Device 

RZ/V2H Group 

RZ/V2N Group 
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1. Overview 

This document presents reference circuit configurations for the following cases. For the specifications of each MPU, 

please refer to the documents listed in Table 1-1.  

● RZ/V2H group power supply configuration 

− CM33 cold boot 

− CA55 cold boot 

● RZ/V2N group power supply configuration 

− CM33 cold boot 

− CA55 cold boot 

 

Table 1-1 Related files 

File Name Description 

r01uh1032ejxxxx-rzv2h.pdf RZ/V2H Group User’s Manual: Hardware 

r01uh1071ejxxxx-rzv2n.pdf RZ/V2N Group User’s Manual: Hardware 

x: document revision 

 

This document describes the power configuration when using the RAA215300A2GNP#HA7. The PMICs used on each 

Evaluation Board are as follows: 

● RZ/V2H EVK (RTK0EF0168C04000BJ): RAA215300A2GNP#HA2 

● RZ/V2N EVK V1.0 (RTK0EF0186C03000BJ): RAA215300A2GNP#HA2 

● RZ/V2N EVK V2.0 (RTK0EF0186C03001BJ): RAA215300A2GNP#HA7 

 

When performing a CM33 cold boot, the PMIC on each board must be controlled accordingly. For details on software 

control methods, refer to the RZ/V2H Group and RZ/V2N Group Multi-OS Software Package. 

This document describes the recommended hardware control procedure (power control sequence). 
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2. Power Configuration for Each Boot Mode 

These MPUs support both CM33 cold boot and CA55 cold boot modes. This section provides example power supply 

configurations for each boot mode, along with the corresponding power sequences for those configurations. 

For details on boot specifications, please refer to the 1.9 Boot Operation and 10.1.3 Power-On/Off Sequence in 

the User's Manual: Hardware. 

 

2.1 CM33 Cold Boot for RZ/V2H 

This section describes the examples when using CM33 cold boot for RZ/V2H. 

Note 

When using RAA215300A2GNP#HA7, the I2C control sequence for transitioning to AWO mode provided in the Multi-OS 

Package cannot be used. The Multi-OS Package was developed based on the RAA215300A2GNP#HA2 chip used in the 

EVK. If you wish to transition to AWO mode using RAA215300A2GNP#HA7, please refer to the sequence diagram below 

and modify the I2C control settings accordingly. 

 

 

The following describes the CM33 cold boot procedure when using the RAA215300A2GNP#HA7 with the RZ/V2H. 

These procedures are examples based on the power configuration described in Section 2.1.1 Block Diagram. 

 

Table 2-1 ALL_OFF (AWO) to ALL_ON procedure (First time booting) 

Step 

Software/

Hardware Description 

Register settings  

Device 

I2C 

address 

Register 

address Value Note 

1 Software Assert the reset of units in the 

PD_OTHERS area / PD_CA55 area / 

PD_DDR area 

RZ/V2H 

(CPG) 

－ － － Assert the reset other 

than AWO 

2 Software Assert the reset of the CPG circuit in the 

OTHERS area 

CPG_OTHERS_INI.OTHERS_RST = 

1b 

RZ/V2H 

(CPG) 

－ － － － 

3 Software Configure the polarity of PMIC_MPIO5 

(BTSEL) (to low-active) 

PMIC 0x12 

(7-bit) 

0x8F 0x02 PMIC controlled by 

using RIIC8 

4 Hardware 3rd Grp power on, 4th Grp power on, 

5th Grp power on 

－ － － － PMIC control 

5 Software Wait 20 ms － － － － － 

6 Software Refer to User’s Manual Table 4.5-4 

Entry step 4 to step 13 

RZ/V2H 

(CPG) 

－ － － － 

7 Software Refer to User’s Manual Table 4.5-4 

Post-process step 1 to step 3 

RZ/V2H 

(CPG) 

－ － － － 
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Table 2-2 ALL_ON to AWO procedure 

Step 

Software/

Hardware Description 

Register settings  

Device 

I2C 

address 

Register 

address Value Note 

1 Software Stop DMA for units RZ/V2H 

(DMAC) 

－ － － － 

2 Software Set the multiplexed pins of the PFC to 

port mode (PMC_mn = 0) 

RZ/V2H 

(PFC) 

－ － － － 

3 Software Refer to User’s Manual Table 4.5-5 

Entry step 1 to step 6 

RZ/V2H 

(CPG) 

－ － － － 

4 Software PMIC enter sleep mode PMIC 0x12  

(7-bit) 

0x6C 0x80 PMIC controlled by 

using RIIC8 

5 Software Wait 45 ms － － － － － 

6 Software PMIC_MPIO2 High to Low 

(VDD3G1G06_DDR: OFF)  

PMIC 0x12  

(7-bit) 

0x8C 0x1E PMIC controlled by 

using RIIC8 

7 Software Wait 10 ms － － － － － 

8 Software PMIC_Buck1 OFF  

(VDD3G1G11_DDR: OFF) 

PMIC 0x12  

(7-bit) 

0x20 0x04 PMIC controlled by 

using RIIC8 

9 Software Wait 10 ms － － － － － 

10 Software PMIC_Buck5 OFF  

(VDD3G1G18_DDR OFF) 

PMIC 0x12  

(7-bit) 

0x3C 0x04 PMIC controlled by 

using RIIC8 

 

Table 2-3 AWO to ALL_ON procedure 

Step 

Software/

Hardware Description 

Register settings  

Device 

I2C 

address 

Register 

address Value Note 

1 Software Assert the reset of units in the 

PD_OTHERS area / PD_CA55 area / 

PD_DDR area 

RZ/V2H 

(CPG) 

－ － － Assert the reset other 

than AWO 

2 Software Assert the reset of the CPG circuit in the 

OTHERS area 

CPG_OTHERS_INI.OTHERS_RST = 

1b 

RZ/V2H 

(CPG) 

－ － － － 

3 Software PMIC_Buck5 ON  

(VDD3G1G18_DDR: ON) 

PMIC 0x12  

(7-bit) 

0x3C 0x07 PMIC controlled by 

using RIIC8 

4 Software Wait 3 ms － － － － － 

7 Software PMIC_Buck1 ON  

(VDD3G1G11_DDR: ON) 

PMIC 0x12  

(7-bit) 

0x20 0x07 PMIC controlled by 

using RIIC8 

8 Software Wait 2 ms － － － － － 

9 Software PMIC_MPIO2 Low to High 

(VDD3G1G06_DDR: ON)  

PMIC 0x12  

(7-bit) 

0x8C 0x3E PMIC controlled by 

using RIIC8 

10 Software PMIC exit sleep mode PMIC 0x12  

(7-bit) 

0x6C 0x00 PMIC controlled by 

using RIIC8 

11 Software Wait 35 ms － － － － － 

12 Software Refer to User’s Manual Table 4.5-4 

Entry step 4 to step 13 

RZ/V2H 

(CPG) 

－ － － － 

13 Software Refer to User’s Manual Table 4.5-4 

Post-process step 1 to step 3 

RZ/V2H 

(CPG) 

－ － － － 
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Table 2-4 ALL_ON to ALL_OFF (AWO to ALL_OFF) procedure 

Step 

Software/

Hardware Description 

Register settings  

Device 

I2C 

address 

Register 

address Value Note 

1 Software Stop DMA for units RZ/V2H 

(DMAC) 

－ － － (ALL_ON to ALL_OFF 

only) 

2 Software Set the multiplexed pins of the PFC to 

port mode (PMC_mn = 0) 

RZ/V2H 

(PFC) 

－ － － (ALL_ON to ALL_OFF 

only) 

3 Software Refer to User’s Manual Table 4.5-5 

Entry step 1 to step 6 

RZ/V2H 

(CPG) 

－ － － (ALL_ON to ALL_OFF 

only) 

4 Software Configure the polarity of PMIC_MPIO5 

(BTSEL) (To active-high) 

PMIC 0x12  

(7-bit) 

0x8F 0x22 PMIC controlled by 

using RIIC8 
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2.1.1 Block Diagram 

The following diagram shows an example of the power supply configuration when using CM33 cold boot mode. 

VDD08_OTHERS

Buck A

Buck B

VDD3G1G08_OTHERS

VDD3G1G08_DDR

VDD3G1G06_DDR
DC-DC

(ISL80015)

DC-DC
(DA9215-8D)

Load Switch
[SLG59M1603V]

Buck 1

Buck 2

Buck 3

Buck 4

Buck 5

Buck 6

LDO 1

LDO 2

LDO 3

VDD3G1G11_DDR

VDD1G18

VDD3G1G33

VDD3G1G09_CA55

VDD3G1G18_DDR

VDD1G08

VDD4G3G18

VDD4G3G1833_SD1

VDD5G4G12

MPIO0

BUCK*_VIN
LDO*_VIN

MPIO2

MPIO1

MPIO3

MPIO4

MPIO5

D5.0V

PWRON

MPIO2_DDR_0V6

32.768 kHz

XIN

XOUT

MPIO0_CM33_QRESN

MPIO3_CM33_2G

MPIO5_BTSEL

DC-DC
(RAA211250)

D5.0V2

VDD2G18

1.8 V / Max. 0.3 A  LDO_SEL1

1.8 V or 3.3 V / Max. 0.3 A  LDO_SEL2

1.2 V / Max. 0.05 A

0.8 V / Max. 1 A

1.8 V / Max. 0.6 A

0.9 V / Max. 3.5 A

3.3 V / Max. 1.5 A

1.8 V / Max. 1.5 A

1.1 V / Max. 5 A

[3G1G0.8V]
VDD08_OTHERS

[3G1G0.8V]
VDD08_DDR

[3G1G1.1V]
DDR0_VDDQ/DDR1_VDDQ

[3G1G3.3V]
USB20_USVDD33/USB21_USVDD33/USB30_USVDD33/
USB31_USVDD33/VDD33_OTHERS

[3G1G0.9V]
VDD09_CA55/PLDVDD09_PLLCA55 

Power 
Switch

LPDDR4X x2
(MT53E2G32D4DE-046)

DC-DC
(RAA211250)

[2G1.8V]
ADAVDD18/OTPVDD18

QRESN

[3G1G0.6V]
DDR0_VDDQLP/DDR1_VDDQLP

[4G3G1.8V]
DSI_VDD18/CSI0_MSVDD18/ CSI1_MSVDD18/ 
CSI2_MSVDD18/ CSI3_MSVDD18

[4G3G3.3Vto1.8V]
VDD1833_SD1

[5G4G1.2V]
DSI_VDD12

eMMC
(MTFC64GAZAQHD-IT)

[SD0]

NOR Flash
(MT25QU512ABB8E12)

Clock Generator
(5L35023B-616)

[3G1G0.8V] (*1)

Load Switch
[SLG59M1717V]

[3G1G1.8V] (*1)

[1G1.8V] (*1)

VDD3G1G08

VDD3G1G18

 (*1): Details on each power supply are shown below.

[3G1G0.8V]
USB20_USDVDD
USB21_USDVDD
USB30_USVPTX
USB30_USDVDD
USB31_USVPTX
USB31_USDVDD
PCIE_VCC08AL01
PCIE_VCC08AL23
DSI_VDD0P8
CSI0_MSVDD0P8
CSI1_MSVDD0P8
CSI2_MSVDD0P8
CSI3_MSVDD0P8
TS1DVDD08A
PLVDD08_PLLCLN_DTY_DRP
PLVDD08_PLLVDO_DSI
PLVDD08_PLLDDR0
PLVDD08_PLLDDR1
PLVDD08_PLLETH_GPU

[3G1G1.8V]
VDD1833_PRE18_SD0
VDD1833_PRE18_SD1
USB20_USVDD18
USB21_USVDD18
USB30_USVPH
USB30_USVDD18
USB31_USVPH
USB31_USVDD18
PCIE_VCC18ACMN
PCIE_VCC18AL01
PCIE_VCC18AL23
VDD1833_PRE18_ET0
VDD1833_ET0
VDD1833_PRE18_ET1
VDD1833_ET1
TS1AVDD18
VDD33_PRE18_OTHERS
DDR0_VAA/DDR1_VAA
PLVDD_PLLCLN_DTY_DRP
PLVDD_PLLCA55
PLVDD_PLLVDO_DSI
PLVDD_PLLDDR0
PLVDD_PLLDDR1
PLVDD_PLLETH_GPU
VDD1833_SD0

[1G1.8V]
VDD18_AWO
VDD1833_PRE18_AWO
VDD1833_AWO
VDD1833_PRE18_OTHERS_A,B,C,D
VDD18833_OTHERS_A,B,C,D
VDD1833_PRE18_JTAG
VDD1833_JTAG
VDD1833_PRE18_XSPI
VDD1833_XSPI
VDD1833_PRE18_SD2
VDD1833_SD2
PLVDD_PLLCM33
TS0AVDD18
VDD18_PWC
VDD1218_I3C

EN

IN

EN

IN

BOOTSELCPU

I2C8I2C

PMIC
(RAA215300A2GNP#HA7)

[1G0.8V]
VDD08_AWO/TS0DVDD08A/PLDVDD08_PLLCM33 

EN

IN

RZ/V2H
R9A09G057H4xGBG

EN

IN

EN

IN

 

Figure 2-1 CM33 Cold Boot Block Diagram for RZ/V2H 

 

Table 2-5 List of Main Components when Using CM33 Cold Boot for RZ/V2H 

Product name Quantity Description 

RAA215300A2GNP#HA7 1 Power management integrated circuit for RZ/V2H and RZ/V2N 

RAA211250GSP#HA0 2 DC-DC converter 

DA9215-8D 1 DC-DC converter 

ISL80015 1 DC-DC converter 

SLG59M1717V 1 Load Switch 

SLG59M1603V 1 Load Switch 

MT53E2G32D4DE-046 2 LPDDR4X 

MTFC64GAZAQHD-IT 1 eMMC 

MT25QU512ABB8E12 1 NOR Flash 

5L35023B-616 1 Clock Generator 
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2.1.2 Sequence Diagram 

The following shows the power sequence when using the configuration described in 2.1.1 Block Diagram. 

USBC_VBUS_OUT

D5.0V

D5.0V2

VDD1G18
(PMIC_Buck2)

VDD1G08
(PMIC_Buck6)

Power mode

VDD3G1G33
(PMIC_Buck3)

VDD3G1G08_DDR
(DA9215 Buck B)

VDD3G1G08_OTHERS
(DA9215 Buck A)

VDD3G1G08
(LoadSwitch/VDD1G08)

VDD3G1G18
(LoadSwitch/VDD1G18)

VDD3G1G09_CA55

（PMIC_Buck4)

VDD3G1G11_DDR
(PMIC_Buck1)

MPIO2_DDR_0V6

VDD3G1G06_DDR
(ISL80015)

VDD4G3G18
(PMIC_LDO1)

VDD4G3G1833_SD1
(PMIC_LDO2)

VDD5G4G12
(PMIC_LDO3)

AWO AWO to ALL_ON ALL_ON ALL_ON to AWO AWO AWO to ALL_ON ALL_ON ALL_ON to ALL_OFFALL_OFF to AWO

2ms

2ms

5ms

7ms

20ms

20ms

30ms

20ms

15ms

5ms

1ms

65ms

65ms

123ms

120ms

97ms

92ms

65ms

65ms

55ms

45ms

15ms

15ms

5ms

20ms

2ms

2ms

20ms

30ms

5ms

Power_switch ON

PMIC software control

MPIO5:Act ive Low

0x8F: 0x02

PMIC software control

Exit SLEEP

0x6C: 0x00

PMIC software control

MPIO5:Act ive High

0x8F: 0x22

PMIC software control

Enter SLEEP

0x6C: 0x80

Power_switch OFF

VDD1(VDD3G1G18_DDR)
(PMIC_Buck5)

VDD2(VDD3G1G11_DDR)
(PMIC_Buck1)

MPIO2_DDR_0V6

VDDQ(VDD3G1G06_DDR)
(ISL80015)

5ms

7ms

65ms

55ms

45ms

2ms

MPIO3_CM33_2G
(POW_2G_Cont)

VDD2G18
(Load Switch/VDD1G18)

MPIO0_CM33_QRESN
(QRESN)

15ms

15ms

45ms

55ms

65ms

PMIC software control

PMIC_MPIO2 Low

0x8C: 0x1E

PMIC software control

PMIC_Buck1 OFF

0x20: 0x04

PMIC software control

PMIC_Buck5 OFF

0x3C: 0x04

3ms

5ms PMIC software control

PMIC_MPIO2 High

0x8C: 0x3E

PMIC software control

PMIC_Buck5 ON

0x3C: 0x07

PMIC software control

PMIC_Buck1 ON

0x20: 0x07

 

Figure 2-2 CM33 Cold Boot Sequence for RZ/V2H 
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2.2 CM33 Cold Boot for RZ/V2N 

This section describes the examples when using CM33 cold boot for RZ/V2N. 

2.2.1 Block Diagram 

The following diagram shows an example of the power supply configuration when using CM33 cold boot mode. 

Buck A

Buck B

VDD3G1G08_OTHERS

VDD3G1G08_DDR

VDD3G1G06_DDR
DC-DC

(ISL80015)

DC-DC
(DA9215-8D)

Load Switch
[SLG59M1512V]

Buck 1

Buck 2

Buck 3

Buck 4

Buck 5

Buck 6

LDO 1

LDO 2

LDO 3

VDD3G1G11_DDR

VDD1G18

VDD3G1G33

VDD3G1G09_CA55

VDD3G1G18_DDR

VDD1G08

VDD4G3G18

VDD4G3G1833_SD1

VDD5G4G12

MPIO0

BUCK*_VIN
LDO*_VIN

MPIO2

MPIO1

MPIO3

MPIO4

MPIO5

D5.0V

PWRON

MPIO2_DDR_0V6

32.768 kHz

XIN

XOUT

MPIO0_CM33_QRESN

MPIO3_CM33_2G

MPIO5_BTSEL

DC-DC
(RAA211250)

D5.0V2

VDD2G18

1.8 V / Max. 0.3 A  LDO_SEL1

1.8 V or 3.3 V / Max. 0.3 A  LDO_SEL2

1.2 V / Max. 0.05 A

0.8 V / Max. 1 A

1.8 V / Max. 0.6 A

0.9 V / Max. 3.5 A

3.3 V / Max. 1.5 A

1.8 V / Max. 1.5 A

1.1 V / Max. 5 A

[3G1G0.8V]
VDD08_OTHERS

[3G1G0.8V]
VDD08_DDR

[3G1G1.1V]
DDR0_VDDQ

[3G1G3.3V]
USB20_USVDD33/USB30_USVDD33/VDD33_OTHERS

[3G1G0.9V]
VDD09_CA55/PLDVDD09_PLLCA55 

Power 
Switch

LPDDR4X-SDRAM 64Gbit
(MT53E2G32D4DE-046)

DC-DC
(RAA211250)

[2G1.8V]
ADCn_ADAVDD18(n=0to2)
OTPVDD18

QRESN

[3G1G0.6V]
DDR0_VDDQLP

[4G3G1.8V]
CSI0_MSVDD18/CSI1_MSVDD18/DSI_VDD18

[4G3G3.3Vto1.8V]
VDD1833_SD1

[5G4G1.2V]
DSI_VDD12

eMMC
(MTFC64GAZAQHD-IT)

[SD0]

NOR Flash
(MT25QU512ABB8E12)

Clock Generator
(5L35023B-616)

[3G1G0.8V] (*1)

Load Switch
[SLG59M1717V]

[3G1G1.8V] (*1)

[1G1.8V] (*1)

VDD3G1G08

VDD3G1G18

EN

IN

EN

IN

BOOTSELCPU

I2C8I2C

PMIC
(RAA215300A2GNP#HA7)

[1G0.8V]
VDD08_AWO/TS0DVDD08A/PLDVDD08_PLLCM33 

EN

IN

RZ/V2N
R9A09G056N4xGBG

EN

IN

EN

IN (*1): Details on each power supply are shown below.

[3G1G0.8V]
USB20_USDVDD
USB30_USDVDD
USB30_USVPTX
PCIE_VCC08AL01
CSI1_MSVDD0P8
CSI0_MSVDD0P8
DSI_VDD0P8
TS1DVDD08A
PLDVDD08_PLLCLN_DTY_DRP
PLLVDD08_PLLVD0_DSI
PLDVDD08_PLLDDR0
PLDVDD08_PLLETH_GPU

[3G1G1.8V]
VDD1833_PRE18_SD
USB20_USVDD18
USB30_USVDD18
USB30_USVPH
PCIE_VCC18ACMN
PCIE_VCC18AL01
VDD1833_ET0
VDD1833_ET1
TS1AVDD18
PLVDD_PLLCLN_DTY_DRP
PLVDD_PLLDDR0
PLVDD_PLLETH_GPU
PLVDD_PLLVDO_DSI
PLVDD_PLLCA55
VDD33_PRE18_OTHERS
VDD1833_PRE18_ET
DDR0_VAA

[1G1.8V]
VDD18_AWO
TS0AVDD18
VDD1833_AWO
VDD1218_I3C
VDD1833_PRE18_SD2
VDD1833_SD2
VDD1833_PRE18_AWO
VDD1833_XSPI
VDD18_PWC
VDD1833_JTAG
VDD1833_PRE18_JTAG
PLVDD_PLLCM33
VDD1833_OTHERS_A
VDD1833_OTHERS_B
VDD1833_OTHERS_C
VDD1833_OTHERS_D

 

Figure 2-3 CM33 Cold Boot Block Diagram for RZ/V2N 

 

Table 2-6 List of Main Components when Using CM33 Cold Boot for RZ/V2N 

Product name Quantity Description 

RAA215300A2GNP#HA7 1 Power management integrated circuit for RZ/V2H and RZ/V2N 

RAA211250GSP#HA0 2 DC-DC converter 

DA9215-8D 1 DC-DC converter 

ISL80015 1 DC-DC converter 

SLG59M1717V 1 Load Switch 

SLG59M1512V 1 Load Switch 

MT53E2G32D4DE-046 1 LPDDR4X 

MTFC64GAZAQHD-IT 1 eMMC 

MT25QU512ABB8E12 1 NOR Flash 

5L35023B-616 1 Clock Generator 
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2.2.2 Sequence Diagram 

The following shows the power sequence when using the configuration described in 2.1.1 Block Diagram. 

USBC_VBUS_OUT

D5.0V

D5.0V2

VDD1G18
(PMIC_Buck2)

VDD1G08
(PMIC_Buck6)

Power mode

VDD3G1G33
(PMIC_Buck3)

VDD3G1G08_DDR
(DA9215 Buck B)

VDD3G1G08_OTHERS
(DA9215 Buck A)

VDD3G1G08
(LoadSwitch/VDD1G08)

VDD3G1G18
(LoadSwitch/VDD1G18)

VDD3G1G09_CA55
（PMIC_Buck4)

VDD3G1G11_DDR
(PMIC_Buck1)

MPIO2_DDR_0V6

VDD3G1G06_DDR
(VDD3G1G11/ISL80015)

VDD4G3G18
(PMIC_LDO1)

VDD4G3G1833_SD1
(PMIC_LDO2)

VDD5G4G12
(PMIC_LDO3)

AWO AWO to ALL_ON ALL_ON ALL_ON to AWO AWO AWO to ALL_ON ALL_ON ALL_ON to ALL_OFFALL_OFF to AWO

2ms

2ms

5ms

7ms

20ms

20ms

30ms

20ms

15ms

5ms

1ms

65ms

65ms

123ms

120ms

97ms

92ms

65ms

65ms

55ms

45ms

15ms

15ms

5ms

20ms

2ms

2ms

20ms

30ms 5ms

Power_switch ON

PMIC software control

MPIO5:Active Low

0x8F: 0x02

PMIC software control

Exit SLEEP

0x6C: 0x00

PMIC software control

MPIO5:Active High

0x8F: 0x22

PMIC software control

Enter SLEEP

0x6C: 0x80

Power_switch OFF

VDD1(VDD3G1G18_DDR)
(PMIC_Buck5)

VDD2(VDD3G1G11_DDR)
(PMIC_Buck1)

MPIO2_DDR_0V6

VDDQ(VDD3G1G06_DDR)
(VDD3G1G11/ISL80015)

5ms

7ms

65ms

55ms

45ms

2ms

MPIO3_CM33_2G
(POW_2G_Cont)

VDD2G18
(Load Switch/VDD1G18)

MPIO0_CM33_QRESN
(QRESN)

15ms

15ms

 

Figure 2-4 CM33 Cold Boot Sequence for RZ/V2N 
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2.3 CA55 cold boot for RZ/V2H 

This section describes the examples when using CA55 cold boot for RZ/V2H. 

2.3.1 Block diagram 

The following diagram shows an example of the power supply configuration when using CA55 cold boot mode. 

Buck A

Buck B

VDD3G1G08_OTHERS

VDD3G1G08_DDR

VDD3G1G06_DDR
DC-DC

(ISL80015)

DC-DC
(DA9215-8D)

PMIC
(RAA215300A2GNP#HA7)

Load Switch
[SLG59M1717V]

Buck 1

Buck 2

Buck 3

Buck 4

Buck 5

Buck 6

LDO 1

LDO 2

LDO 3

VDD3G1G11_DDR

VDD1G18

VDD3G1G33

VDD3G1G09_CA55

VDD3G1G18_DDR

VDD1G08

VDD4G3G18

VDD4G3G1833_SD1

VDD5G4G12

MPIO0

BUCK*_VIN
LDO*_VIN

MPIO2

MPIO1

MPIO3

MPIO4

MPIO5

D5.0V

PWRON

MPIO2_DDR_0V6

32.768 kHz

XIN

XOUT

MPIO1_CA55_QRESN

MPIO4_CA55_2G

MPIO5_BTSEL

DC-DC
(RAA211250)

D5.0V2

VDD2G18

1.8 V / Max. 0.3 A  LDO_SEL1

1.8 V or 3.3 V / Max. 0.3 A  LDO_SEL2

1.2 V / Max. 0.05 A

0.8 V / Max. 1 A

1.8 V / Max. 0.6 A

0.9 V / Max. 3.5 A

3.3 V / Max. 1.5 A

1.8 V / Max. 1.5 A

1.1 V / Max. 5 A

Power 
Switch

LPDDR4X x2
(MT53E2G32D4DE-046)

DC-DC
(RAA211250)

eMMC
(MTFC64GAZAQHD-IT)

[SD0]

NOR Flash
(MT25QU512ABB8E12)

Clock Generator
(5L35023B-616)

VDD08_OTHERS

RZ/V2H
R9A09G057H4xGBG

[3G1G0.8V]
VDD08_OTHERS

[3G1G0.8V]
VDD08_DDR

[3G1G1.1V]
DDR0_VDDQ/DDR1_VDDQ

[3G1G3.3V]
USB20_USVDD33/USB21_USVDD33/USB30_USVDD33/
USB31_USVDD33/VDD33_OTHERS

[3G1G0.9V]
VDD09_CA55/PLDVDD09_PLLCA55 

[2G1.8V]
ADAVDD18/OTPVDD18

QRESN

[3G1G0.6V]
DDR0_VDDQLP/DDR1_VDDQLP

[4G3G1.8V]
DSI_VDD18/CSI0_MSVDD18/ CSI1_MSVDD18/ 
CSI2_MSVDD18/ CSI3_MSVDD18

[4G3G3.3Vto1.8V]
VDD1833_SD1

[5G4G1.2V]
DSI_VDD12

[3G1G0.8V] (*1)

[1G1.8V] (*1)

 (*1): Details on each power supply are shown below.

[3G1G0.8V]
USB20_USDVDD
USB21_USDVDD
USB30_USVPTX
USB30_USDVDD
USB31_USVPTX
USB31_USDVDD
PCIE_VCC08AL01
PCIE_VCC08AL23
DSI_VDD0P8
CSI0_MSVDD0P8
CSI1_MSVDD0P8
CSI2_MSVDD0P8
CSI3_MSVDD0P8
TS1DVDD08A
PLVDD08_PLLCLN_DTY_DRP
PLVDD08_PLLVDO_DSI
PLVDD08_PLLDDR0
PLVDD08_PLLDDR1
PLVDD08_PLLETH_GPU

[1G1.8V]
VDD1833_PRE18_SD0
VDD1833_PRE18_SD1
USB20_USVDD18
USB21_USVDD18
USB30_USVPH
USB30_USVDD18
USB31_USVPH
USB31_USVDD18
PCIE_VCC18ACMN
PCIE_VCC18AL01
PCIE_VCC18AL23
VDD1833_PRE18_ET0
VDD1833_ET0
VDD1833_PRE18_ET1
VDD1833_ET1
TS1AVDD18
VDD33_PRE18_OTHERS
DDR0_VAA/DDR1_VAA
PLVDD_PLLCLN_DTY_DRP
PLVDD_PLLCA55
PLVDD_PLLVDO_DSI
PLVDD_PLLDDR0
PLVDD_PLLDDR1
PLVDD_PLLETH_GPU
VDD1833_SD0

VDD18_AWO
VDD1833_PRE18_AWO
VDD1833_AWO
VDD1833_PRE18_OTHERS_A,B,C,D
VDD18833_OTHERS_A,B,C,D
VDD1833_PRE18_JTAG
VDD1833_JTAG
VDD1833_PRE18_XSPI
VDD1833_XSPI
VDD1833_PRE18_SD2
VDD1833_SD2
PLVDD_PLLCM33
TS0AVDD18
VDD18_PWC
VDD1218_I3C

BOOTSELCPU

D1.8V

EN

IN

EN

IN

D1.8V

[1G0.8V]
VDD08_AWO/TS0DVDD08A/PLDVDD08_PLLCM33 

EN

IN

 

Figure 2-5 CA55 Cold Boot Block Diagram for RZ/V2H 

 

Table 2-7 List of Main Components when Using CA55 Cold Boot for RZ/V2H  

Product name Quantity Description 

RAA215300A2GNP#HA7 1 Power Management Integrated Circuit 

RAA211250GSP#HA0 2 DC-DC converter 

DA9215-8D 1 DC-DC converter 

ISL80015 1 DC-DC converter 

SLG59M1717V 1 Load Switch 

MT53E2G32D4DE-046 2 LPDDR4X 

MTFC64GAZAQHD-IT 1 eMMC 

MT25QU512ABB8E12 1 NOR Flash 

5L35023B-616 1 Clock Generator 
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2.3.2 Sequence diagram 

The following shows the power sequence when using the configuration described in 2.3.1 Block diagram. 

USBC_VBUS_OUT

D5.0V

D5.0V2

VDD1G18
(PMIC_Buck2)

VDD1G08
(PMIC_Buck6)

Power mode

VDD3G1G33
(PMIC_Buck3)

VDD3G1G08_DDR
(DA9215 Buck B)

VDD3G1G08_OTHERS
(DA9215 Buck A)

VDD3G1G08
(LoadSwitch/VDD1G08)

VDD3G1G18
(LoadSwitch/VDD1G18)

VDD3G1G09_CA55
（PMIC_Buck4)

VDD3G1G11_DDR
(PMIC_Buck1)

MPIO2_DDR_0V6

VDD3G1G06_DDR
(ISL80015)

VDD4G3G18
(PMIC_LDO1)

VDD4G3G1833_SD1
(PMIC_LDO2)

VDD5G4G12
(PMIC_LDO3)

MPIO4_CA55_2G
(POW_2G_Cont)

MPIO1_CA55_QRESN
(QRESN)

ALL_ON ALL_ON to ALL_OFFALL_OFF to ALL_ON

25ms

25ms

28ms

30ms

43ms

43ms

53ms

36ms

56ms

5ms

1ms

65ms

65ms

123ms

120ms

55ms

45ms

15ms

15ms

5ms

25ms

2ms

Power_switch ON Power_switch OFF

VDD1(VDD3G1G18_DDR)
(PMIC_Buck5)

VDD2(VDD3G1G11_DDR)
(PMIC_Buck1)

MPIO2_DDR_0V6

VDDQ(VDD3G1G06_DDR)
(ISL80015)

28ms

30ms

25ms

VDD2G18
(Load Switch/VDD1G18)

65ms

55ms

45ms

 

Figure 2-6 CA55 Cold Boot Sequence for RZ/V2H 
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2.4 CA55 cold boot for RZ/V2N 

This section describes the examples when using CA55 cold boot for RZ/V2N. 

2.4.1 Block diagram 

The following diagram shows an example of the power supply configuration when using CA55 cold boot mode. 

Buck A

Buck B

VDD3G1G08_OTHERS

VDD3G1G08_DDR

VDD3G1G06_DDR
DC-DC

(ISL80015)

DC-DC
(DA9215-8D)

PMIC
(RAA215300A2GNP#HA7)

Load Switch
[SLG59M1717V]

Buck 1

Buck 2

Buck 3

Buck 4

Buck 5

Buck 6

LDO 1

LDO 2

LDO 3

VDD3G1G11_DDR

VDD1G18

VDD3G1G33

VDD3G1G09_CA55

VDD3G1G18_DDR

VDD1G08

VDD4G3G18

VDD4G3G1833_SD1

VDD5G4G12

MPIO0

BUCK*_VIN
LDO*_VIN

MPIO2

MPIO1

MPIO3

MPIO4

MPIO5

D5.0V

PWRON

MPIO2_DDR_0V6

32.768 kHz

XIN

XOUT

MPIO1_CA55_QRESN

MPIO4_CA55_2G

MPIO5_BTSEL

DC-DC
(RAA211250)

D5.0V2

VDD2G18

1.8 V / Max. 0.3 A  LDO_SEL1

1.8 V or 3.3 V / Max. 0.3 A  LDO_SEL2

1.2 V / Max. 0.05 A

0.8 V / Max. 1 A

1.8 V / Max. 0.6 A

0.9 V / Max. 3.5 A

3.3 V / Max. 1.5 A

1.8 V / Max. 1.5 A

1.1 V / Max. 5 A

Power 
Switch

LPDDR4X-SDRAM 64Gbit
(MT53E2G32D4DE-046)

DC-DC
(RAA211250)

eMMC
(MTFC64GAZAQHD-IT)

[SD0]

NOR Flash
(MT25QU512ABB8E12)

Clock Generator
(5L35023B-616)

VDD08_OTHERS

RZ/V2N
R9A09G056N4xGBG

[3G1G0.8V]
VDD08_OTHERS

[3G1G0.8V]
VDD08_DDR

[3G1G1.1V]
DDR0_VDDQ

[3G1G3.3V]
USB20_USVDD33/USB30_USVDD33/VDD33_OTHERS

[3G1G0.9V]
VDD09_CA55/PLDVDD09_PLLCA55 

[2G1.8V]
ADCn_ADAVDD18(n=0to2)
OTPVDD18

QRESN

[3G1G0.6V]
DDR0_VDDQLP

[4G3G1.8V]
CSI0_MSVDD18/CSI1_MSVDD18/DSI_VDD18

[4G3G3.3Vto1.8V]
VDD1833_SD1

[5G4G1.2V]
DSI_VDD12

[3G1G0.8V] (*1)

[1G1.8V] (*1)

BOOTSELCPU

D1.8V

EN

IN

EN

IN

D1.8V

[1G0.8V]
VDD08_AWO/TS0DVDD08A/PLDVDD08_PLLCM33 

EN

IN
 (*1): Details on each power supply are shown below.

[3G1G0.8V]
USB20_USDVDD
USB30_USDVDD
USB30_USVPTX
PCIE_VCC08AL01
CSI1_MSVDD0P8
CSI0_MSVDD0P8
DSI_VDD0P8
TS1DVDD08A
PLDVDD08_PLLCLN_DTY_DRP
PLLVDD08_PLLVD0_DSI
PLDVDD08_PLLDDR0
PLDVDD08_PLLETH_GPU

[1G1.8V]
VDD1833_PRE18_SD
USB20_USVDD18
USB30_USVDD18
USB30_USVPH
PCIE_VCC18ACMN
PCIE_VCC18AL01
VDD1833_ET0
VDD1833_ET1
TS1AVDD18
PLVDD_PLLCLN_DTY_DRP
PLVDD_PLLDDR0
PLVDD_PLLETH_GPU
PLVDD_PLLVDO_DSI
PLVDD_PLLCA55
VDD33_PRE18_OTHERS
VDD1833_PRE18_ET
DDR0_VAA

VDD18_AWO
TS0AVDD18
VDD1833_AWO
VDD1218_I3C
VDD1833_PRE18_SD2
VDD1833_SD2
VDD1833_PRE18_AWO
VDD1833_XSPI
VDD18_PWC
VDD1833_JTAG
VDD1833_PRE18_JTAG
PLVDD_PLLCM33
VDD1833_OTHERS_A
VDD1833_OTHERS_B
VDD1833_OTHERS_C
VDD1833_OTHERS_D

 

Figure 2-7 CA55 Cold Boot Block Diagram for RZ/V2N 

 

Table 2-8 List of Main Components when Using CA55 Cold Boot for RZ/V2N 

Product name Quantity Description 

RAA215300A2GNP#HA7 1 Power Management Integrated Circuit 

RAA211250GSP#HA0 2 DC-DC converter 

DA9215-8D 1 DC-DC converter 

ISL80015 1 DC-DC converter 

SLG59M1717V 1 Load Switch 

MT53E2G32D4DE-046 1 LPDDR4X 

MTFC64GAZAQHD-IT 1 eMMC 

MT25QU512ABB8E12 1 NOR Flash 

5L35023B-616 1 Clock Generator 
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2.4.2 Sequence diagram 

The following shows the power sequence when using the configuration described in 2.3.1 Block diagram. 

USBC_VBUS_OUT

D5.0V

D5.0V2

VDD1G18
(PMIC_Buck2)

VDD1G08
(PMIC_Buck6)

Power mode

VDD3G1G33
(PMIC_Buck3)

VDD3G1G08_DDR
(DA9215 Buck B)

VDD3G1G08_OTHERS
(DA9215 Buck A)

VDD3G1G08
(LoadSwitch/VDD1G08)

VDD3G1G18
(LoadSwitch/VDD1G18)

VDD3G1G09_CA55
（PMIC_Buck4)

VDD3G1G11_DDR
(PMIC_Buck1)

MPIO2_DDR_0V6

VDD3G1G06_DDR
(VDD3G1G11/ISL80015)

VDD4G3G18
(PMIC_LDO1)

VDD4G3G1833_SD1
(PMIC_LDO2)

VDD5G4G12
(PMIC_LDO3)

MPIO4_CA55_2G
(POW_2G_Cont)

MPIO1_CA55_QRESN
(QRESN)

ALL_ON ALL_ON to ALL_OFFALL_OFF to ALL_ON

25ms

25ms

28ms

30ms

43ms

43ms

53ms

36ms

56ms

5ms

1ms

65ms

65ms

123ms

120ms

55ms

45ms

15ms

15ms

5ms

25ms

2ms

Power_switch ON Power_switch OFF

VDD1(VDD3G1G18_DDR)
(PMIC_Buck5)

VDD2(VDD3G1G11_DDR)
(PMIC_Buck1)

MPIO2_DDR_0V6

VDDQ(VDD3G1G06_DDR)
(VDD3G1G11/ISL80015)

28ms

30ms

25ms

VDD2G18
(Load Switch/VDD1G18)

65ms

55ms

45ms

 

Figure 2-8 CA55 Cold Boot Sequence for RZ/V2N 
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General Precautions in the Handling of Microprocessing Unit and 
Microcontroller Unit Products 

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the 
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products. 

1. Precaution against Electrostatic Discharge (ESD) 

A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide, and ultimately degrade the device operation. Steps 

must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be 

adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity. 

Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and 

measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor 

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices. 

2. Processing at power-on 

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of 

register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset 

pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins 

in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the 

level at which resetting is specified. 

3. Input of signal during power-off state 

Do not input signals or an I/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O 

pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal 

elements. Follow the guideline for input signal during power-off state as described in your product documentation. 

4. Handling of unused pins 

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are 

generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of 

the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal 

become possible. 

5. Clock signals 

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program 

execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator 

during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal 

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable. 

6. Voltage application waveform at input pin 

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL 

(Max.) and VIH (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the 

input level is fixed, and also in the transition period when the input level passes through the area between VIL (Max.) and VIH (Min.). 

7. Prohibition of access to reserved addresses 

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these 

addresses as the correct operation of the LSI is not guaranteed. 

8. Differences between products 

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems. 

The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms 

of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values, 

operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-

evaluation test for the given product. 
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Notice 

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products 

and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your 

product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use 

of these circuits, software, or information. 

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, 

or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this 

document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples. 

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics 

or others. 

4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export, 

manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required. 

5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any 

and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering. 

6. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for 

each Renesas Electronics product depend on the product’s quality grade, as indicated below. 

 "Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home 

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc. 

 "High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key 

financial terminal systems; safety control equipment; etc. 

 Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas 

Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to 

human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space 

system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics 

disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product 

that is inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document. 

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics 

hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but 

not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS 

ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING 

RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE, 

HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND 

ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT 

PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH 

RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO 

THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE. 

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for 
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