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Section 1 Overview

1.1 Features

This LSI chip is equipped with a highly power efficient Al accelerator (DRP-AI) and an OpenCV accelerator for
pre/post Al processing. It realizes low power consumption of Al inference and allows for a variety of embedded Al
products that require image streaming via USB, PCI Express®, or Gigabit Ethernet interfaces.

The Al inference accelerator IP, DRP-AI, which consists of a dynamic reconfigurable processor (DRP) and Al-MAC,
provides both high-speed Al inference and low power consumption at the same time. It delivers 1 TOPS/W class power
performance. The OpenCV accelerator powered by DRP delivers high-performance image processing functions.
Application software can be accelerated without any APl modification since the accelerator has the same API interface
as Linux based open source.

The LSI integrates Cortex-A53 dual CPU cores available to customers and is suitable for a variety of Al integrated
applications such as Al gateway, machine vision, security gate, and mobile robot.

B CPU and DDR Memory Interfaces B High Speed Interfaces
® Cortex®-A53 Dual (996 MHz maximum) ® 1x Gigabit Ethernet
® 32-bit LPDDR4-3200 ® 1x USB3.1 Genl Host/Peripheral
® 1x PCle® Gen 2 (2 lanes)
® 2x SDIO 3.0

B Sensing and Analyzing
® Al accelerator: DRP-AI (1.0 TOPS/W class)
® OpenCV accelerator (DRP)

® IxeMMC™ 45.1

B Package
FCBGA (15x15 mm, 0.5-mm pitch)

B Video and Graphics

® H.265/H.264 Multi Codec
Encoding: H.265 up to 2160p, H.264 up to 1080p
Decoding: H.265 up to 2160p, H.264 up to 1080p
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Figure 1.1-1

1.2

Product Lineup

Diagram of Functional Overview

The group currently consists of the following products.

Table 1.2-1 Product Lineup
Product Part Number Part Number for Ordering Package Packing
R9A09G055MA3GBG R9A09G055MA3GBG#ACC PRBGO0841KA-A Individual tray
R9A09G055MA3GBG#BCC PRBGO0841KA-A Full carton
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1.3 Functions

Table 1.3-1 Overview of Functions (1/2)

Item Function

CPU ® Arm® Cortex-A53 dual core (CA53): 996 MHz
— L1 cache: 32 KB (for instructions) + 32 KB (for data) for each core
— L2 cache: 512 KB
— FPU, Neon™ extension

— ECC supported
® Debugger interface (JTAG/SWD)
— CoreSight™ debugging components incorporated
— ETF (64-Kbyte trace RAM), ETR, and STM incorporated
— External trace output (16-bit width)

Memory ® RAM A (RAMA): 200 KB (with ECC)
® RAM B (RAMB): 1 MB
® ROM: 128 KB
Timers ® \Watchdog timer (WDT): 2 channels (CA53 core 0, CA53 core 1)

® Compare-match timer: 32 channels
® Pulse-width modulation timer (PWM): 16 channels

DMA controller DMA controller (16 channels)
Sensing and analyzing ® Al accelerator (DRP-AI)

® OpenCV accelerator
Video & graphics ® H.265/H.264 multi codec

— Supported functions
H.265 encoding and H.265 decoding, or H.264 encoding and H.264 decoding

Support encoding/decoding standard
H.265/HEVC main profile at level 5
H.264/AVC constrained baseline/main/high profile at level 4.2

— |I-/P-slice supported for H.264/H.265 encoding and decoding

— H.265 encoding and decoding performance
3840 x 2160 p encoding, 3840 x 2160 p decoding

— H.264 encoding and decoding performance
1920 x 1080 p encoding, 1920 x 1080 p decoding

External memory interfaces ® | PDDR4 interface
— 3200 Mbps
— 32-bit data width
— Up to 4 GB supported
® eMMC interface conforming to eMMC version 4.51
— Supports HS200 (high-speed DDR and HS400 are not supported)
— 1/4/8-bit data bus
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Table 1.3-1 Overview of Functions (2/2)

Item Function

Peripheral interfaces ® SD host interface (SDI): 2 channels (SD specification version 3.01 compliant)
— SD memory / I/0 card interface (1-bit/4-bit SD bus)
— SD memory card access for SD, SDHC, and SDXC

— Supports default, high-speed, UHS-I/SDR12, SDR25, SDR50, and SDR104 transfer modes
(DDR50, not supported)

— Supports card detection and write protection
® USB interface: 1 channel
— USB3.1 Gen1 standard compliant

— Dual-role device function supported (static switching of the host controller function and the
peripheral controller function)

— Supports super-speed (5 Gbps), high-speed (480 Mbps), full-speed (12 Mbps), and low-
speed (1.5 Mbps) transfer (low-speed is only supported for the host controller)

® PCI Express interface Gen2 (5GT/s): 2 lanes
— PCI Express base specification revision 4.0 compliant
— Supports root complex/endpoint
® Ethernet MAC interface: 1 channel
— Supports transfer at 1000 Mbps, and 100 Mbps in full-duplex mode
— Supports IEEE802.3 PHY GMII, MIl compliant interface
IIC bus interface: 4 channels
Clocked serial interface: 6 channels
UART: 2 channels
GPIO

Analog ® Temperature sensor: 2 channels

Power control External power supply sequence control

Internal power domain control

Power voltage ® 0.8-V power supply

VDDO08, UnvDDO08 (n =2, 3, 4, 7), RTVDDO08, PWVDDO08, LPVDD,
PLDVDDO8N (n =1, 2, 3, 4, 6), OTVDDO08, TSNnDVDDO08A (n =0, 1),
PCVvDDO08, USDVDD, USVP, USVPTX

® 1.1-V power supply
LPVDDQ

® 1.5-V power supply
RTVDD

® 1.8-V power supply
PLVDDn (n=1, 2, 3, 4, 6), OTVDD18, TSnAVDD18 (n =0, 1),
LPVAA, PCVYDD18, USVDDH, PWVDD, VDD18,

PAPREDVDD, PBPREDVDD, PCPREDVDD, MMPREDVDD, SDOPREDVDD, SD1FVDD,
GEPREDVDD, PREDVDD33, UnvDD18 (n = 10, 11, 2, 3,4,5,6, 7)

® 3.3-V power supply
USVD330, USVPH, VDD33
3.3-V/1.8-V switchable power supply

PAMODVDD, PBMODVDD, PCMODVDD, MMMODVDD, SDOMODVDD, SD1FMODVDD,
GEMODVDD, UnMODVDD (n = 10, 11)

Operating temperature Tj=103°C (max.) Tj: Junction temperature
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Section 2 Pins

2.1 Pin Assignment

A|B|C|D|E|F|G|H|J|K|L|M|[N|P|R|T|U|V|W|Y |AA|/AB|AC|AD|AE|AF|AG|AH|AJ
29 RTXIN Lpoosars [cpogsact PVDDQ PVDDQ S LPvAA PVDDQ PVDDQ Leoosact [Leoossrs 29
28 |rmour |rmsi [RTISO PVDDQ PVDDQ S LPVAA PVDDQ PVDDQ P0013 28
27 |Pwen [reresmie [pwiso [pwrsty PVDDQ PVDDQ PVDDQ PVDDQ PVDDQ P0012 |P0O009 27
26 [rer=sre [RFUO [reresm [reresma P0DQ Lroosro [Leoasaco [ PVDDQ PVDDO PVDDQ 26
25 |rvoo reresio RFUL P0008 25
24 pwsposer [reTestia PWENO| LPCLKAT |LpeLkac 24
23 wcres [REU2 [rwsose. |PWEN [reresmis [rwsrsssny rer 2]
22 PWTEST [recioncs [rwcresta RFU6 [RFU7 [ 22
21 o RFUS8 |RFU9 |RFU15 [RFUL4 21
20 PLVDD3 RFU10 |RFU11 |RFU12 [RFU13 rru16| 20
19 vooas [ 19
18 |SDOWP |sDoDATA |spocik D 8 ) D 8 RFU22 [RFU21 RFU24 [RFU23 p2001| 18
17 so1Fcik 0 8 DO 8 RFU20 [RFU19 RFU18 [RFU17 p2002| 17
16 E— sorroato 0 Do D05 S oiyssy RN | o0 usovoo (TSI 2000 [rFu2s [ 1 6
15 [rerec souronra |so1ewe [sorrostz o 00 DDo [T [V \ 000 DD08 usovon usexom [usrxop usvoor | 1 5
14 rerxom |PCRXDIP] 8 DDO8 ruovonons [ PLVDDA DDO8 usTxom |usTxor usoTGID 14
1.3 [remom [rerore D08 ruovooaes [ pLDDG 8 D RSTN USDM |USDP usvaus [usresrer | ] 3
12 Fcrxoom [PerxD0P 3 DI D! Do DI 0 DI GerxDa |GERXDE GERXDS XOUT 12
1.1 frereon [pemxooe D ) ) GErXD2 |GERXDL [GECRS |GERXC XIN |11
1.0 [ rorercke |porerckm D D PM3 [PM6 [serxer |cerxov 10
9 D PM2 GEINT [ceunk  [cener 9
8 PM11 |PM12 [PM10 |MD8 |P1309 P1300 P1302 [MDO [MD1 |MD4 | MD5 |P0600 [P0602 |PM1 |PM7 |cemx03 [cerxoa 8
7 csscika|cstxoa (PM13 [PM14 |PM8 [PM9 [P1402 |P1310 |P1311 [P1305 [P1401 |rersrovrs [ MD2 | MD7 | MDG |Posos [Poso1 |PMO |PM5 [PM4 7
6 cscs4 [po705 PM15 |P1002 P1301 |P1308 [P1304 |P1405 |Usove  [weawrs |MD3 [nexnrs |P0610 [PO604 [CSCS2 |cswnmz [csscixa esame |cembio (GECOL| G
5 csx0a [esseixs P0701 [P1003 [P1007 |P1200 P1400 [P1406 DETCK | DETDO [mexinrs P0606 [PO611 [csmoz |cssoikz cenos |cenoz (P1700| 5
4 P1006 |csnos [cSCS5|P0704 [PO700 |P1008 |P1202 [P1201 |P1307 [P1404 DETMS | DETD [ e |nean. [i2scto P0603 |cswxoo |cscsi|cscsa [eenos [eenor [eemoe [ 4
3 P1004 [RFU4 [P1104 |cswws P0703 [P1107 [P1203 DETRSTN(P1303 DESRSTH| oo i2set1|P0609 [PO607 [GSTXDO |csmxon [esmos |aemxo7 |cerxoo [cerxo7 | 3
2 P1106 |P1102 [P1108 P0702 [P1100 [P1105 P1407 |USPWEN ineanrz 125040 P060S5 |CSCSO [csscix GETXC [GECLK [cemioa | D

1 P1005 [P1103 [P1000 |RFUS P1001 P1101 P1403 |P1306 oo 125DAL GSS0LKO [csrxo1 |GSRXD3 [GeTxo0. [GEmen: 1

AlB|C|D|IE|F|G|H|J|K|L|M[N|P|R|T|U|V|W|Y |AA/AB|AC|AD|AE|AF|AG|AH|AJ

Figure 2.1-1  Pin Assignment (Top view)
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RZ/V Series, VisionAl_ASSP RZ/V2MA Section 2 Pins

Table 2.1-1 Ball Numbers and External Pin Names (1/5)

Ball Ball Ball Ball

Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name

Al U2VssS B17 GND D4 U2GND12 E20 U5GND6

A2 U2GND15 B18 SDOWP D5 u2vDD18 E21 U5GND2

A3 U2VSS B19 U6GND5 D6 U2GND6 E22 PWCTESTO

A4 U2GND11 B20 U5GND11 D7 U2Vvss E23 PWEN4

A5 u2vDD18 B21 U5GND9 D8 U2GND2 E24 PWEN2

A6 U2GND5 B22 GND D9 U2vss E25 RFU1

A7 U2Vvss B23 PWCTEST1 D10 PCREFCKM E26 GND

A8 U2GND1 B24 PWSDOSEL D11 GND E27 GND

A9 u2vDD18 B25 GND D12 PCRXDOP E28 LPDQA10

Al10 RETESTRL B26 RFUO D13 GND E29 LPDQSAC1

All PCTXDOM B27 RETESTH6 D14 PCRXD1P F1 P1103

Al12 GND B28 RTRSTN D15 GND F2 P1106

Al13 PCTXD1M B29 RTXIN D16 SDODAT3 F3 RFU4

Al4 GND C1 U2Vvss D17 SDODAT2 F4 P1006

Al5 PCREXT Cc2 U2GND17 D18 SDOCLK F5 U2vSsS

Al16 SD1FVDD C3 U2Vvss D19 U6GND1 F6 U2GND18

Al7 SD1FMODVDD C4 U2GND13 D20 U5GND4 F7 U2vss

Al8 SDOMODVDD C5 u2vDD18 D21 U5GND3 F8 U2GND8

A19 U6GND7 C6 U2GND7 D22 PWMEMSWIENA F9 U2vss

A20 US5GND8 c7 U2vVsSs D23 PWSD1SEL F10 U2vSsS

A21 U5GND10 C8 U2GND3 D24 PWENS F11 U2vss

A22 PWVDD () U2vVsSsSs D25 PWEN3 F12 GND

A23 PWVDDO08 Cc10 PCREFCKP D26 RETESTH4 F13 PCVDD18

A24 RTVDDO08 C11 GND D27 PWRSTN F14 PCVDD18

A25 RTVDD C12 PCRXDOM D28 GND F15 SD1FWP

A26 RETESTH2 €13 GND D29 LPDQSAT1 F16 SD1FDATO

A27 PWEN1 Cl4 PCRXD1M E1l P1005 F17 SDOCD

A28 RTXOUT €15 GND E2 GND F18 U6GND2

A29 GND C16 SD1FDAT1 E3 P1004 F19 UBVSS

B1 U2VsSS C17 SD1FCLK E4 U2VSsS F20 U5VSS

B2 U2GND14 C18 SDODAT1 ES5 U2Vvss F21 U5GND1

B3 U2VSS C19 U6GND4 E6 U2GND19 F22 GND

B4 U2GND10 C20 U5GND7 E7 U2Vvss F23 RETESTH5

B5 u2vDD18 c21 U5GND5 E8 U2GND9 F24 PWENO

B6 U2GND4 Cc22 PWTEST E9 U2vss F25 GND

B7 U2Vvss Cc23 RFU2 E10 U2Vvss F26 LPDQA9

B8 U2GNDO Cc24 RETESTH3 E11 GND F27 LPDMDBIAL

B9 u2vDD18 C25 RETESTHO E12 GND F28 LPDQA11

B10 GND C26 RETESTH1 E13 GND F29 LPDQA14

B11l PCTXDOP Cc27 PWISO El4 GND G1 P1000

B12 GND C28 RTISO E15 SD1FDAT3 G2 P1102

B13 PCTXD1P Cc29 GND E16 SD1FCMD G3 P1104

B14 GND D1 U2Vvss E17 SDOCMD G4 CSTXD5

B15 GND D2 U2GND16 E18 U6GND6 G5 CSRXD4

B16 SD1FCD D3 U2Vvss E19 U6GND3 G6 GND
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RZ/V Series, VisionAl_ASSP RZ/V2MA

Section 2 Pins

Table 2.1-1 Ball Numbers and External Pin Names (2/5)

Ball Ball Ball Ball

Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name

G7 CSSCLK4 H23 GND K10 TSODVDDO8A L26 LPDQSACO

G8 GND H24 GND K11 GND L27 LPDQAY

G9 U2VSS H25 GND K12 GND L28 GND

G10 U2Vvss H26 LPVDDQ K13 VDDO08 L29 LPDQA4

G11 U2Vvss H27 LPVDDQ K14 VDDO08 M1 PBPREDVDD

G12 U2VvssS H28 LPVDDQ K15 GND M2 P1105

G13 PCVDD18 H29 LPVDDQ K16 GND M3 P1203

G14 PCVDD18 J1 OTVDD18 K17 VDDO08 M4 P1202

G15 SD1FDAT2 J2 TSOAVDD18 K18 VDDO08 M5 P1007

G16 GND J3 GND K19 GND M6 P1002

G17 SDODATO J4 P0704 K20 GND M7 PM9

G18 U6GNDO J5 GND K21 GND M8 MD8

G19 u6vDD18 J6 P0705 K22 GND M9 VDDO08

G20 u5vDD18 J7 PM13 K23 GND M10 VDDO08

G21 US5GNDO J8 PM11 K24 LPDQAO M11 GND

G22 GND J9 GND K25 GND M12 GND

G23 PWSYSRSTN J10 GND K26 LPDQSATO M13 VDDO08

G24 GND J11 VDDO08 K27 LPDQA3 M14 VDDO08

G25 LPDQAS J12 VDDO08 K28 LPDQA5 M15 GND

G26 LPDQA13 J13 GND K29 GND M16 GND

G27 LPDQA15 J14 GND L1 P1101 M17 VDDO08

G28 GND J15 VDDO08 L2 P1100 M18 VDDO08

G29 LPDQA12 J16 VDDO08 L3 P1107 M19 GND

H1 RFUS5 J17 GND L4 P1008 M20 GND

H2 P1108 J18 GND L5 P1003 M21 LPVDD

H3 CSRXD5 J19 VDDO08 L6 PM15 M22 GND

H4 CSCS5 J20 VDDO08 L7 PM8 M23 GND

H5 CSSCLK5 J21 GND L8 PM10 M24 GND

H6 CsCs4 J22 GND L9 GND M25 GND

H7 CSTXD4 J23 GND L10 GND M26 LPVDDQ

H8 GND J24 GND L11 VDDO08 M27 LPVDDQ

H9 uU2vDDO08 J25 LPDQA2 L12 VDDO08 M28 LPVDDQ

H10 u2vDDO08 J26 LPDQA1 L13 GND M29 LPVDDQ

H11 uU2vDDO08 J27 LPDMDBIAO L14 GND N1 PBMODVDD

H12 uU2vDDO08 J28 GND L15 VDDO08 N2 PBMODVDD

H13 PCVDDO08 J29 LPDQAG6 L16 VDDO08 N3 GND

H14 PCVDDO08 K1 P1001 L17 GND N4 P1201

H15 GND K2 P0702 L18 GND NS P1200

H16 GND K3 P0703 L19 VDDO08 N6 RETESTO

H17 SDOPREDVDD K4 P0O700 L20 VDDO08 N7 P1402

H18 GND K5 P0O701 L21 LPVDD N8 P1309

H19 GND K6 GND L22 GND N9 GND

H20 GND K7 PM14 L23 GND N10 GND

H21 GND K8 PM12 L24 LPCAA3 N11 VDDO08

H22 GND K9 OTVvDDO08 L25 LPCAA4 N12 VDDO08
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RZ/V Series, VisionAl_ASSP RZ/V2MA Section 2 Pins

Table 2.1-1 Ball Numbers and External Pin Names (3/5)

Ball Ball Ball Ball

Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name

N13 GND P29 GND T16 PLVDD1 V3 GND

N14 GND R1 P1306 T17 VDDO08 V4 DETDI

N15 VDDO08 R2 USPWEN T18 VDDO08 V5 DETCK

N16 VDDO08 R3 P1303 T19 PLVSS3 V6 usove

N17 GND R4 P1404 T20 PLVDD3 V7 PCRSTOUTB

N18 GND R5 P1400 T21 LPVDD V8 MDO

N19 vDDO08 R6 P1308 T22 GND V9 VDDO08

N20 VDDO08 R7 P1311 T23 GND V10 VDDO08

N21 LPVDD R8 P1300 T24 GND V11 GND

N22 GND R9 GND T25 GND V12 GND

N23 GND R10 GND T26 LPVDDQ V13 VDDO08

N24 LPCAA2 R11 VDDO08 T27 LPVDDQ V14 VDDO08

N25 LPCAAS R12 VDDO08 T28 LPVDDQ V15 GND

N26 LPCAAO R13 PLVSS6 T29 LPVDDQ V16 GND

N27 LPCKEAO R14 PLVSS4 Ul U10MODVDD V17 VDDO08

N28 GND R15 PLVSS2 u2 U11MODVDD V18 VDDO08

N29 LPCSAO R16 PLVSS1 U3 DESRSTN V19 GND

P1 P1403 R17 GND U4 DETMS V20 GND

P2 P1407 R18 GND uS GND V21 LPVDD

P3 DETRSTN R19 PLDVDDO083 U6 P1405 V22 GND

P4 P1307 R20 GND u7 P1401 V23 GND

P5 GND R21 LPVDD u8 P1302 V24 GND

P6 P1301 R22 GND U9 GND V25 LPCSBO

P7 P1310 R23 LPATEST u10 GND V26 LPCSB1

P8 RETEST1 R24 LPCLKAC Ul1l VDDO08 V27 LPCAB1

P9 VDDO08 R25 LPCAB4 u12 VDDO08 V28 GND

P10 VDDO08 R26 LPCAB5 uU13 GND V29 LPZN

P11 GND R27 LPCAB2 ul4 GND w1 INEXINT6

P12 GND R28 GND U15 VDDO08 w2 INEXINT2

P13 PLDVDDO086 R29 LPMRESETL Ul6 VDDO08 W3 INEXINTO

P14 PLDVDDO084 T1 U10vDD18 u1l7 GND W4 INEXINT1

P15 PLDVDDO082 T2 u11vDD18 ul8 GND W5 DETDO

P16 PLDVDDO081 T3 PREDVDD33 u19 TS1DVDDO8A W6 INEXINTS

P17 VDDO08 T4 GND u20 TS1AVDD18 w7 MD2

P18 VDDO08 T5 P1406 u21 LPVDD w8 MD1

P19 GND T6 P1304 u22 GND W9 GND

P20 GND T7 P1305 u23 LPDTEST W10 GND

P21 LPVDD T8 GND u24 LPCAB3 W11 VDDO08

P22 GND T9 VDDO08 u25 LPCLKBC W12 VDDO08

P23 GND T10 VDDO08 U26 LPCLKBT w13 GND

P24 LPCLKAT T11 GND u27 GND W14 GND

P25 GND T12 GND u28 LPVAA W15 VDDO08

P26 LPCSAl T13 PLVDD6 u29 LPVAA W16 VDDO08

P27 LPCKEA1 T14 PLVDD4 V1 VDD33 W17 U7vDD18

P28 LPCAAl T15 PLVDD2 V2 VDD33 w18 GND
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RZ/V Series, VisionAl_ASSP RZ/V2MA

Section 2 Pins

Table 2.1-1 Ball Numbers and External Pin Names (4/5)

Ball Ball Ball Ball

Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name
W19 VDDO08 AA6 INEXINT4 AB22 |GND AD9 PM2
w20 VDDO08 AA7 MD6 AB23 |GND AD10 |PM6
w21 LPVDD AA8 MD5 AB24 |LPDQBO AD11 |GERXD2
W22 GND AA9 GND AB25 |LPDQB2 AD12 | GERXD6
w23 GND AA10 |GND AB26 |LPDQB1 AD13 |GND
w24 LPDQB4 AAl1l |VvDDO08 AB27 |LPDQB6 AD14 | USTXOP
W25 GND AA12 |VvDDO08 AB28 |GND AD15 |GND
W26 LPCABO AA13 |GND AB29 |LPDMDBIBO AD16 |GND
w27 LPCKEB1 AA14 |GND AC1 PCPREDVDD AD17 | RFU19
W28 LPCKEBO AA15 |USDVDD AC2 P0605 AD18 | RFU21
W29 GND AAl16 |USDVDD AC3 P0607 AD19 |GND

Y1l vDD18 AA17 |U7VDDO08 AC4 P0603 AD20 |RFU10
Y2 VvDD18 AA18 |U4vDDO08 AC5 P0611 AD21 |RFUS8

Y3 GND AA19 |U3VDDO08 AC6 P0604 AD22 |GND

Y4 INEXINT7 AA20 |U3vDDO8 AC7 P0601 AD23 | MMDAT1
Y5 INEXINT3 AA21 |GND AC8 P0602 AD24 |GND

Y6 MD3 AA22 |GND AC9 GND AD25 |LPDQBS8
Y7 MD7 AA23 |GND AC10 |PM3 AD26 |LPDQB9
Y8 MD4 AA24 | LPDQSBTO AC11 |GND AD27 |LPDQB13
Y9 VDDO08 AA25 |LPDQSBCO AC12 |GERXD4 AD28 |GND

Y10 VDDO08 AA26 |LPDQB3 AC13 |GND AD29 |LPDQB12
Y11 GND AA27 |LPDQB5 AC14 |USTXOM AE1l CSRXD1
Y12 GND AA28 |LPDQB7 AC15 |GND AE2 CSSCLK1
Y13 vDDO08 AA29 |GND AC16 |GND AE3 CSTXD1
Y14 VDDO08 AB1 PCMODVDD AC17 |RFU20 AE4 CSscCs1
Y15 GND AB2 GND AC18 |RFU22 AES5 CSSCLK2
Y16 GND AB3 P0609 AC19 |GND AE6 CSRXD2
Y17 U7vVSsSsS AB4 GND AC20 |U3GND2 AE7 PMS

Y18 u4vDDO08 ABS P0606 AC21 |U3GNDO AES8 PM7

Y19 GND AB6 P0610 AC22 |GND AE9 GND

Y20 GND AB7 P0608 AC23 |GND AE10 |GERXER
Y21 u3vDD18 AB8 P0600 AC24 |GND AE1l |GERXD1
Y22 u3vDD18 AB9 GND AC25 |GND AE12 |GND

Y23 GND AB10 |GND AC26 |LPVDDQ AE13 |USDM
Y24 GND AB11 |GND AC27 |LPVDDQ AE14 |GND

Y25 GND AB12 |GND AC28 |LPVDDQ AE15 |USRXOM
Y26 LPVDDQ AB13 |RSTN AC29 |LPVDDQ AE16 |GND

Y27 LPVDDQ AB14 |GND AD1 CSSCLKO AE17 |GND

Y28 LPVDDQ AB15 |[USVPTX AD2 CSCSO0 AE18 |GND

Y29 LPVDDQ AB16 |USVP AD3 CSTXDO AE19 |GND
AAl 12SDA1 AB17 |GND AD4 CSRXDO AE20 |RFU11
AA2 12SDA0 AB18 |GND AD5 CSTXD2 AE21 | RFU9
AA3 12SCL1 AB19 |VvDD18 AD6 CSCSs2 AE22 |GND
AA4 12SCLO AB20 |U3GND3 AD7 PMO AE23 | MMDAT7
AA5 GND AB21 |U3GND1 AD8 PM1 AE24 | MMCMD
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RZ/V Series, VisionAl_ASSP RZ/V2MA

Section 2 Pins

Table 2.1-1 Ball Numbers and External Pin Names (5/5)

Ball Ball Ball Ball

Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name Num. | External Pin Name
AE25 | GND AF27 |GND AG29 |LPDQSBT1 AJ2 GERXD3
AE26 |LPDQB10 AF28 |LPDQB11 AH1 GETXEN AJ3 GERXD7
AE27 |LPDMDBIB1 AF29 |LPDQSBC1 AH2 GECLK AJ4 GEMDC
AE28 | LPDQB14 AG1 GETXDO AH3 GERXDO AJ5 P1700

AE29 |LPDQB15 AG2 GETXC AH4 GETXD1 AJ6 GECOL

AF1 CSRXD3 AG3 GETXD7 AH5 GETXD2 AJ7 PAMODVDD
AF2 GND AG4 GETXD5 AH6 GEMDIO AJ8 PAPREDVDD
AF3 CSTXD3 AG5 GETXD6 AH7 PAMODVDD AJ9 GEPREDVDD
AF4 CSCS3 AG6 GEGTXCLK AH8 GND AJ10 | GEMODVDD
AF5 GND AG7 GND AH9 GETXER AJ11l | XIN

AF6 CSSCLK3 AG8 GETXD4 AH10 |GEMODVDD AJ12 | XOUT

AF7 PM4 AG9 GELINK AH11 |GND AJ13 | USRESREF
AF8 GETXD3 AG10 |GND AH12 |GND AJ14 | USVD330
AF9 GEINT AG11 |GERXC AH13 |USVBUS AJ15 |USVDDH
AF10 |GERXDV AG12 |GERXD5 AH14 |USVPH AJ16 | RFU25

AF11 | GECRS AG13 |GND AH15 |GND AJ17 | P2002

AF12 |GND AG14 |USOTGID AH16 |P2000 AJ18 | P2001

AF13 | USDP AG15 |[GND AH17 |GND AJ19 |U4VvDD18
AF14 |GND AG16 |GND AH18 |GND AJ20 |RFU16

AF15 [ USRXOP AG17 |RFU17 AH19 |U4VvDD18 AJ21 |GND

AF16 | GND AG18 |RFU23 AH20 |GND AJ22 |RFU7

AF17 |RFU18 AG19 |GND AH21 |GND AJ23 | U3REF

AF18 | RFU24 AG20 |RFU13 AH22 | RFU6 AJ24 | MMDAT4
AF19 |[GND AG21 |RFU14 AH23 | U3REF AJ25 | MMMODVDD
AF20 | RFU12 AG22 |GND AH24 | MMDAT6 AJ26 | MMPREDVDD
AF21 | RFU15 AG23 |GND AH25 | MMMODVDD AJ27 | MMDATS
AF22 |[GND AG24 | MMDATO AH26 |GND AJ28 | RFU3

AF23 | MMDAT2 AG25 |GND AH27 | PO009 AJ29 |GND

AF24 | MMDAT3 AG26 | MMCLK AH28 | P0013 — —

AF25 | PO008 AG27 |P0012 AH29 |GND — —

AF26 |GND AG28 |GND AJl GND — —
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RZ/V Series, VisionAl_ASSP RZ/V2MA

Section 2 Pins

2.2 External Pins
2.2.1 List of External Pins
Table 2.2-1 List of External Pins (1/16)
Input Output
Initial Value |Pin State N-ch |Drive Strength
Voltage after Power- |when not in | Schmitt |Pull-up/ Open- |Selectable / Multiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger |Pull-down Drain  |Fixed Pin
RTXIN | 1.5 1.5-V OSC CLOCK Pull down — — — — —
RTXOUT (¢} 1.5 1.5-V OSC CLOCK Open — — — —
RTRSTN | 15 PWC I/O Don't care |Pull down — — — —
RTISO | 1.5 PWC I/O Hi-Z Pull up — — — —
RTVDD — 15 PWC I/0, PWC clock |— — — — — — —
power supply
RTVDDO08 — 0.8 XTAL power supply |— — — — — — —
PWRSTN | 1.8 PWC I/O Don't care  |Pull down — — — —
PWTEST | 1.8 PWC I/O Don't care |Pull down — — — —
PWENO (e} 1.8 PWC I/O L Open — — — Fixed*? —
PWEN1 (¢} 1.8 PWC I/O L Open — — — Fixed*? —
PWEN2 (¢} 1.8 PWC I/O L Open — — — Fixed*? —
PWEN3 (¢} 1.8 PWC I/O L Open — — — Fixed*? —
PWEN4 o 1.8 PWC I/O L Open — — — Fixed*? —
PWEN5 (¢} 1.8 PWC I/O L Open — — — Fixed*? —
PWSYSRSTN O 1.8 PWC I/O L Open — — [} Fixed*? —
PWSDOSEL (6] 1.8 PWC 1/O L Open — — — Fixed*? —
PWSD1SEL (6] 1.8 PWC 1/O L Open — — — Fixed*? —
PWCTESTO (6] 1.8 PWC 1/O L Open — — — Fixed*? —
PWCTEST1 | 1.8 PWC I/O Don't care |Pull up ] — — — —
PWMEMSWIENA (e} 1.8 PWC 1/O L Open — — — Fixed*? —
PWISO (6] 1.8 PWC I/O Hi-Z Open — — [ ] Fixed*? —
PWVDDO08 — 0.8 PWC core power — — — — — — —
supply
PWVDD — 1.8 PWC 1/O power — — — — — — —
supply
MMDATO 10 3.3/1.8 |PORTOO I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMDAT1 10 3.3/1.8 |PORTOO I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMDAT2 10 3.3/1.8 |PORTOO I/O Hi-z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMDAT3 10 3.3/1.8 |PORTOO I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMDAT4 10 3.3/1.8 |PORTOO I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMDAT5 10 3.3/1.8 |PORTOO I/O Hi-Zz Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMDAT6 10 3.3/1.8 |PORTOO I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
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RZ/V Series, VisionAl_ASSP RZ/V2MA Section 2 Pins

Table 2.2-1 List of External Pins (2/16)
Input Output
Initial Value |Pin State N-ch  |Drive Strength
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Selectable / Multiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger [Pull-down Drain |Fixed Pin
MMDAT7 10 3.3/1.8 |PORTOO0 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
P0008 10 3.3/1.8 |PORTOO I/O PU Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
P0009 10 3.3/1.8 |PORTOO I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMCMD 10 3.3/1.8 |PORTOO I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMCLK 10 3.3/1.8 |PORTOO I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
P0012 10 3.3/1.8 |PORTOO I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
P0013 10 3.3/1.8 |PORTOO I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-3)
MMMODVDD — 3.3/1.8 |[PORTOO I/O power |— — — — — — —
supply
MMPREDVDD — 1.8 PORTOO pre-driver |— — — — — — —
power supply
PMO 10 3.3/1.8 |PORTO1(A) I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM1 10 3.3/1.8 |PORTO1(A) I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM2 10 3.3/1.8 |PORTO1(A) I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM3 10 3.3/1.8 |PORTO1(A) I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM4 10 3.3/1.8 |PORTO1(A) I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM5 10 3.3/1.8 |PORTO1(A) I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM6 10 3.3/1.8 |PORTO1(A) I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM7 10 3.3/1.8 |PORTO1(A) I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PAMODVDD — 3.3/1.8 |PORTO1(A), — — — — — — —
PORTO3 I/O power
supply
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RZ/V Series, VisionAl_ASSP RZ/V2MA

Section 2 Pins

Table 2.2-1 List of External Pins (3/16)
Input Output
Initial Value |Pin State N-ch  |Drive Strength
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Selectable / Multiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger [Pull-down Drain |Fixed Pin
PAPREDVDD — 1.8 PORTO1(A), — — — — — — —
PORTO3 pre-driver
power supply
PM8 10 3.3/1.8 |PORTO1(B) I/O Hi-Z Open ° PU/PDIOFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM9 10 3.3/1.8 |PORTO1(B) I/O Hi-Z Open ° PU/PDIOFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM10 10 3.3/1.8 |PORTO1(B) I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM11 10 3.3/1.8 |PORTO1(B) I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM12 10 3.3/1.8 |PORTO1(B) I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM13 10 3.3/1.8 |PORTO1(B) I/O Hi-Zz Open ° PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM14 10 3.3/1.8 |PORTO1(B) I/O PD Open L] PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PM15 10 3.3/1.8 |PORTO1(B) I/O PD Open L] PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-4)
PBMODVDD — 3.3/1.8 |PORTO1(B), — — — — — — —
PORTO04, PORTO7,
PORT21 I/O power
supply
PBPREDVDD — 1.8 PORTO01(B), — — — — — — —
PORTO04, PORTO7,
PORT21 pre-driver
power supply
INEXINTO** 10 1.8 PORTO02 I/O Hi-Z Open L] PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-5)
INEXINT1** 10 1.8 PORTO02 I/O Hi-Z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-5)
INEXINT2** 10 1.8 PORTO02 I/O Hi-Z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-5)
INEXINT3* 10 1.8 PORTO02 I/O Hi-Z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-5)
INEXINT4* 10 1.8 PORTO2 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-5)
INEXINT5*! 10 1.8 PORTO2 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-5)
R0O1DS0459EJ0100 Rev.1.00 RENESAS Page 13 of 79

Jul 24, 2024



RZ/V Series, VisionAl_ASSP RZ/V2MA Section 2 Pins

Table 2.2-1 List of External Pins (4/16)

Input Output
Initial Value |Pin State N-ch  |Drive Strength
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Selectable / Multiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger [Pull-down Drain |Fixed Pin
INEXINT6*! 10 1.8 PORTO2 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-5)
INEXINT7* 10 1.8 PORTO2 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-5)
CSTXDO 10 3.3/1.8 |PORTO3 I/O Hi-Z Open ° PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSRXDO 10 3.3/1.8 |PORTO3 I/O Hi-Zz Open L] PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSSCLKO 10 3.3/1.8 |PORTO3 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSCSO0 10 3.3/1.8 |[PORTO031/0 Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSTXD1 10 3.3/1.8 |PORTO3 1/0 Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSRXD1 10 3.3/1.8 |[PORTO03 1/0 Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSSCLK1 10 3.3/1.8 |PORTO3 I/O Hi-z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
Cscs1 10 3.3/1.8 |PORTO3 I/O Hi-Z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSTXD2 10 3.3/1.8 |PORTO3 I/O Hi-Z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSRXD2 10 3.3/1.8 |PORTO03 /O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSSCLK2 10 3.3/1.8 |PORTO3 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSCSs2 10 3.3/1.8 |PORTO03 /O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSTXD3 10 3.3/1.8 |PORTO3 I/O PD Open ° PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSRXD3 10 3.3/1.8 |PORTO3 I/O PD Open L] PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSSCLK3 10 3.3/1.8 |PORTO3 I/O PD Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
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RZ/V Series, VisionAl_ASSP RZ/V2MA

Section 2 Pins

Table 2.2-1 List of External Pins (5/16)
Input Output
Initial Value |Pin State N-ch  |Drive Strength
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Selectable / Multiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger [Pull-down Drain |Fixed Pin
CSCS3 10 3.3/1.8 |PORTO3 /O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-6)
CSTXD4 10 3.3/1.8 |PORTO04 I/O PD Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-7)
CSRXD4 10 3.3/1.8 |PORTO04 I/O PD Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-7)
CSSCLK4 10 3.3/1.8 |PORTO04 I/O PD Open L] PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-7)
CSCs4 10 3.3/1.8 |PORTO04 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-7)
CSTXD5 10 3.3/1.8 |PORTO04 /O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-7)
CSRXD5 10 3.3/1.8 |PORTO04 I/O PD Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-7)
CSSCLK5 10 3.3/1.8 |PORTO04 /O PD Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-7)
CSCSs5 10 3.3/1.8 |PORTO04 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-7)
12SDA0** 10 1.8 PORTO5 I/O Hi-Z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-8)
12SCLO** 10 1.8 PORTO5 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-8)
I12SDA1** 10 1.8 PORTO5 I/O0 Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-8)
12SCL1* 10 1.8 PORTO5 I/O0 Hi-Z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-8)
P0600 10 3.3/1.8 |PORTO6 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0601 10 3.3/1.8 |PORTO06 I/O Hi-Z Open — PU/PD/OFF | — Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0602 10 3.3/1.8 |PORTO6 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0603 10 3.3/1.8 |PORTO6 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
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RZ/V Series, VisionAl_ASSP RZ/V2MA

Section 2 Pins

Table 2.2-1 List of External Pins (6/16)
Input Output
Initial Value |Pin State N-ch  |Drive Strength
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Selectable / Multiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger [Pull-down Drain |Fixed Pin
P0604 10 3.3/1.8 |PORTO6 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0605 10 3.3/1.8 |PORTO6 I/O Hi-Z Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0606 10 3.3/1.8 |PORTO6 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0607 10 3.3/1.8 |PORTO6 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0608 10 3.3/1.8 |PORTO6 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0609 10 3.3/1.8 |PORTO6 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0610 10 3.3/1.8 |PORTO6 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
P0611 10 3.3/1.8 |PORTO6 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-9)
PCMODVDD — 3.3/1.8 |PORTO6 I/O power |— — — — — — —
supply
PCPREDVDD — 1.8 PORTO6 pre-driver |— — — — — — —
power supply
P0700 10 3.3/1.8 |PORTO7 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-10)
P0701 10 3.3/1.8 |PORTO7 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-10)
P0702 10 3.3/1.8 |PORTO7 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-10)
P0703 10 3.3/1.8 |PORTO7 I/O PD Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-10)
P0704 10 3.3/1.8 |PORTO7 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-10)
PO705 10 3.3/1.8 |PORTO7 I/O PD Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-10)
SDOCMD 10 3.3/1.8 |PORTO08 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-11)
SDOCLK 10 3.3/1.8 |PORTO8 I/O Hi-Z Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-11)
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RZ/V Series, VisionAl_ASSP RZ/V2MA Section 2 Pins

Table 2.2-1 List of External Pins (7/16)

Input Output
Initial Value |Pin State N-ch  |Drive Strength
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Selectable / Multiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger [Pull-down Drain |Fixed Pin
SDODATO 10 3.3/1.8 |PORTO08 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-11)
SDODAT1 10 3.3/1.8 |PORTO08 I/O Hi-Z Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-11)
SDODAT2 10 3.3/1.8 |PORTO08 I/O Hi-Z Open — PU/PD/OFF | — Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-11)
SDODAT3 10 3.3/1.8 |PORTO8 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-11)
SDOWP 10 3.3/1.8 |PORTO8 I/O Hi-Z Open L] PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-11)
SDOCD 10 3.3/1.8 |PORTO08 /O PU Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-11)
SDOMODVDD — 3.3/1.8 |[PORTO08 I/O power |— — — — — — —
supply
SDOPREDVDD — 1.8 PORTO8 pre-driver |— — — — — — —
power supply
SD1FCMD 10 3.3/1.8 |PORTO09 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-12)
SD1FCLK 10 3.3/1.8 |PORTO09 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-12)
SD1FDATO 10 3.3/1.8 [PORTO09 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-12)
SD1FDAT1 10 3.3/1.8 |PORTO09 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-12)
SD1FDAT2 10 3.3/1.8 |PORTO09 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-12)
SD1FDAT3 10 3.3/1.8 |PORTO09 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-12)
SD1FWP 10 3.3/1.8 |PORTO09 I/O Hi-Z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-12)
SD1FCD 10 3.3/1.8 |PORT09 I/O PU Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-12)
SD1FMODVDD — 3.3/1.8 |PORTO9 I/O power |— — — — — — —
supply
SD1FVDD — 1.8 PORTO9 pre-driver | — — — — — — —
power supply
P1000 10 3.3/1.8 |PORT101/O0 PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
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RZ/V Series, VisionAl_ASSP RZ/V2MA

Section 2 Pins

Table 2.2-1 List of External Pins (8/16)
Input Output
Initial Value |Pin State N-ch  |Drive Strength
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Selectable / Multiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger [Pull-down Drain |Fixed Pin
P1001 10 3.3/1.8 |PORT10 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
P1002 10 3.3/1.8 |PORT10 I/O Hi-Z Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
P1003 10 3.3/1.8 |PORT10 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
P1004 10 3.3/1.8 |PORT10 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
P1005 10 3.3/1.8 |PORT10 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
P1006 10 3.3/1.8 |[PORT10 /0 Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
P1007 10 3.3/1.8 |[PORT10 /O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
P1008 10 3.3/1.8 |[PORT10 /0 Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-13)
U10MODVDD — 3.3/1.8 |[PORT10 I/O power |— — — — — — —
supply
u10vDD18 — 1.8 PORT10 pre-driver |— — — — — — —
power supply
P1100 10 3.3/1.8 |[PORT111/0 PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
P1101 10 3.3/1.8 |[PORT111/0 PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
P1102 10 3.3/1.8 |PORT111/0 Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
P1103 10 3.3/1.8 |PORT111/0 PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
P1104 10 3.3/1.8 |PORT111/0 Hi-Z Open o PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
P1105 10 3.3/1.8 |PORT11 I/O PD Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
P1106 10 3.3/1.8 |PORT11 I/O Hi-Z Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
P1107 10 3.3/1.8 |PORT11 I/O Hi-Z Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
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RZ/V Series, VisionAl_ASSP RZ/V2MA

Section 2 Pins

Table 2.2-1 List of External Pins (9/16)
Input Output
Initial Value |Pin State N-ch  |Drive Strength
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Selectable / Multiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger [Pull-down Drain |Fixed Pin
P1108 10 3.3/1.8 |PORT11 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-14)
U11MODVDD — 3.3/1.8 |PORT11 l/O power |— — — — — — —
supply
U11vDD18 — 1.8 PORT11 pre-driver  |— — — — — — —
power supply
P1200 10 3.3 PORT12 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-15)
P1201 10 3.3 PORT12 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-15)
P1202 10 3.3 PORT12 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-15)
P1203 10 33 PORT12 I/O Hi-Zz Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-15)
P1300 10 33 PORT13 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1301 10 3.3 PORT13 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1302 10 3.3 PORT13 /O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2and
Table 2.2-16)
P1303 10 3.3 PORT13 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2and
Table 2.2-16)
P1304 10 3.3 PORT13 /O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2and
Table 2.2-16)
P1305 10 3.3 PORT13 I/O PD Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1306 10 3.3 PORT13 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1307 10 3.3 PORT13 /O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1308 10 3.3 PORT13 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1309 10 3.3 PORT13 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1310 10 3.3 PORT13 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
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RZ/V Series, VisionAl_ASSP RZ/V2MA Section 2 Pins

Table 2.2-1 List of External Pins (10/16)

Input Output
Initial Value |Pin State N-ch  |Drive Strength
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Selectable / Multiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger [Pull-down Drain |Fixed Pin
P1311 10 3.3 PORT13 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-16)
P1400 10 3.3 PORT14 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-17)
P1401 10 33 PORT14 I/O PD Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-17)
P1402 10 3.3 PORT14 I/O Hi-Zz Open L] PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-17)
P1403 10 33 PORT14 I/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-17)
P1404 10 3.3 PORT14 1/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-17)
P1405 10 3.3 PORT14 1/O PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-17)
P1406 10 3.3 PORT14 1/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-17)
P1407 10 3.3 PORT14 1/0 PD Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-17)
GETXC 10 3.3/1.8 |PORT151/0 Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXEN 10 3.3/1.8 |PORT151/0 Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXER 10 3.3/1.8 |PORT15 /0 Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXDO 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXD1 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXD2 10 3.3/1.8 |PORT151/0 Hi-Z Open — PU/PD/OFF | — Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXD3 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXD4 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
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RZ/V Series, VisionAl_ASSP RZ/V2MA Section 2 Pins

Table 2.2-1 List of External Pins (11/16)

Input Output
Initial Value |Pin State N-ch  |Drive Strength
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Selectable / Multiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger [Pull-down Drain |Fixed Pin
GETXD5 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXD6 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GETXD7 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GERXC 10 3.3/1.8 |PORT15 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GERXDV 10 3.3/1.8 |PORT15 /0 Hi-Z Open — PU/PD/OFF | — Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GERXER 10 3.3/1.8 |[PORT151/0 Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GERXDO 10 3.3/1.8 |PORT151/0 Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GERXD1 10 3.3/1.8 |[PORT151/0 Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-18)
GERXD2 10 3.3/1.8 |PORT16 /O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GERXD3 10 3.3/1.8 |PORT16 /O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GERXD4 10 3.3/1.8 |PORT16 /O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GERXD5 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GERXD6 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GERXD7 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GECRS 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/OFF  |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GECOL 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GEMDC 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
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Section 2 Pins

Table 2.2-1 List of External Pins (12/16)
Input Output
Initial Value |Pin State N-ch |Drive Strength
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Selectable / Multiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger [Pull-down Drain |Fixed Pin
GEMDIO 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GEGTXCLK 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/IOFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GELINK 10 3.3/1.8 |PORT16 I/O Hi-Z Open o PU/PD/IOFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GEINT 10 3.3/1.8 |PORT16 I/O Hi-Z Open ° PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
GECLK 10 3.3/1.8 |PORT16 I/O Hi-Z Open — PU/PD/OFF | — Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-19)
P1700 10 3.3/1.8 |PORT17 1/O Hi-Z Open — PU/PD/OFF |— Selectable*? Multiplexed
changeable pin (see Table
2.2-2 and
Table 2.2-20)
GEMODVDD — 3.3/1.8 |PORT15, PORT16, |— — — — — — —
PORT17 I/O power
supply
GEPREDVDD — 1.8 PORT15, PORT16, |— — — — — — —
PORTL17 pre-driver
power supply
DETCK | 1.8 Debugger 1/0 PD Open — PD — — —
DETDI | 1.8 Debugger 1/0 PU Open — PU — — —
DETDO (¢] 1.8 Debugger 1/0 Hi-Zz Open — — — Selectable*? —
DETMS 10 1.8 Debugger 1/0 PU Open — PU — Selectable*? —
DETRSTN | 1.8 Debugger 1/0 PU Open — PU — — —
DESRSTN | 1.8 Debugger I/0 PU Open — PU — — —
RETESTO | 3.3 LSl test I/O PD Pull down L] PD —_ —_ —_
RETEST1 | 3.3 LSl test I/O PD Pull down L] PD —_ —_ —_
LPATEST (e} 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCAAO (6] 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCAAL (6] 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCAA2 o 11 LPDDR4 PHY Hi-Z Open — — — — —
LPCAA3 o 11 LPDDR4 PHY Hi-Z Open — — — — —
LPCAA4 o 11 LPDDR4 PHY Hi-Z Open — — — — —
LPCAAS5 O 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCABO O 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCAB1 O 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCAB2 (6] 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCAB3 (6] 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCAB4 (6] 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCAB5 (6] 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCKEAO (e} 1.1 LPDDR4 PHY L Open — — — — —
LPCKEAl1 (e} 1.1 LPDDR4 PHY L Open — — — — —
LPCKEBO o 11 LPDDR4 PHY L Open — — — — —
LPCKEB1 o 11 LPDDR4 PHY L Open — — — — —
LPCLKAC o 11 LPDDR4 PHY Hi-Z Open — — — — —
LPCLKAT O 1.1 LPDDR4 PHY Hi-Zz Open — — — — —
LPCLKBC O 1.1 LPDDR4 PHY Hi-Zz Open — — — — —
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Section 2 Pins

Table 2.2-1 List of External Pins (13/16)

Input Output
Initial Value |Pin State N-ch |Drive Strength
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Selectable / Multiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger [Pull-down Drain |Fixed Pin
LPCLKBT (¢} 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCSAO0 (¢} 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCSAlL O 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCSBO O 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPCSB1 O 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDMDBIAO 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDMDBIAL 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDMDBIBO 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDMDBIB1 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQAO 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA1 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA2 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA3 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA4 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQAS 10 1.1 LPDDR4 PHY Hi-Zz Open — — — — —
LPDQA6 10 1.1 LPDDR4 PHY Hi-Zz Open — — — — —
LPDQA7 10 1.1 LPDDR4 PHY Hi-Zz Open — — — — —
LPDQAS8 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA9 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA10 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA11 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA12 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA13 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA14 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQA15 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQBO 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB1 10 1.1 LPDDR4 PHY Hi-Zz Open — — — — —
LPDQB2 10 1.1 LPDDR4 PHY Hi-Zz Open — — — — —
LPDQB3 10 1.1 LPDDR4 PHY Hi-Zz Open — — — — —
LPDQB4 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB5 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB6 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB7 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB8 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB9 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB10 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB11 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB12 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB13 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB14 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQB15 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQSACO 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQSAC1 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQSATO 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQSAT1 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQSBCO 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQSBC1 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQSBTO 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPDQSBT1 10 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPMRESETL (¢} 1.1 LPDDR4 PHY L Open — — — — —
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Section 2 Pins

Table 2.2-1 List of External Pins (14/16)
Input Output
Initial Value |Pin State N-ch |Drive Strength
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Selectable / Multiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger [Pull-down Drain |Fixed Pin
LPZN (¢} 1.1 LPDDR4 PHY Hi-Z Open — — — — —
LPVAA — 1.8 LPDDR4 PLL 1.8-V |— — — — — — —
power supply
LPVDD — 0.8 LPDDR4 core 0.8-V |— — — — — — —
power supply
LPVDDQ — 1.1 LPDDR4 PHY 1.1-V |— — — — — — —
power supply
LPDTEST O 1.1 LPDDR4 PHY Hi-Z Open — — — — —
uU2vDD18 — 1.8 1.8-V power supply |— — — — — — —
U2vDDO08 — 0.8 0.8-V power supply |— — — — — — —
U2vsSs — 0 GND — — — — — — —
uU3vDD18 — 1.8 1.8-V power supply |— — — — — — —
U3REF — 1.2 1.2-V reference — — — — — — —
U3vDDO08 — 0.8 0.8-V power supply |— — — — — — —
PCRXDOP | 1.8 PCle PHY — Open — — — — —
PCRXDOM | 1.8 PCle PHY — Open — — — — —
PCTXDOP (¢} 1.8 PCle PHY X Open — — — — —
PCTXDOM O 1.8 PCle PHY X Open — — — — —
PCREFCKP | 1.8 PCle PHY CLOCK Open — — — — —
PCREFCKM | 1.8 PCle PHY CLOCK Open — — — — —
PCREXT | 1.8 PCle PHY — Open — — — — —
PCRXD1P | 1.8 PCle PHY Open — — — — —
PCRXD1M | 1.8 PCle PHY — Open — — — — —
PCTXD1P (e} 1.8 PCle PHY X Open — — — — —
PCTXD1M (6] 1.8 PCle PHY X Open — — — — —
PCVDDO08 — 0.8 PCle PHY 0.8-V — — — — — — —
power supply
PCVDD18 — 1.8 PCle PHY 1.8-V — — — — — — —
power supply
PCRSTOUTB (0] 3.3 PCle I/O H Open — — — Selectable*? —
USDP 10 3.3 USB PHY L Open — - — — —
USbDM 10 3.3 USB PHY L Open — - — — —
USRESREF | 0.25 USB RESREF — Open — — — — —
USVD330 — 3.3 USB PHY HS section |— — — — — — —
3.3-V power supply
USVDDH — 1.8 USB PHY HS section |— — — — — — —
1.8-V power supply
USDVDD*? — 0.8 USB PHY HS section |— — — — — — —
0.8-V power supply
USVBUS | 3.3% USB PHY Hi-Zz Open — — — — —
USRXOM | 0.8 USB PHY — Open — — — — —
USRXOP | 0.8 USB PHY — Open — — — — —
USTXOM (6] 0.8 USB PHY — Open — — — — —
USTXOP (6] 0.8 USB PHY — Open — — — — —
USOTGID | 1.8 USB PHY — Open — — — — —
USVP — 0.8 USB PHY SS section |— — — — — — —
0.8-V power supply
USVPH — 3.3 USB PHY SS section |— — — — — — —
3.3-V power supply
USVPTX — 0.8 uUsB PHY SS section |— — — — — — —
transmitter power
supply
USPWEN o) 3.3 USB I/O L Open — — — Selectable*? —
usovC | 3.3 USB I/O Hi-Z Pull up — — — — —
uU4vDD18 — 1.8 1.8-V power supply |— — — — — — —
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RZ/V Series, VisionAl_ASSP RZ/V2MA

Section 2 Pins

Table 2.2-1 List of External Pins (15/16)
Input Output
Initial Value |Pin State N-ch |Drive Strength
Voltage after Power- |when not in |Schmitt | Pull-up/ Open- |Selectable / Multiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger [Pull-down Drain |Fixed Pin
U4vDDO08 — 0.8 0.8-V power supply |— — — — — — —
P2000 10 1.8 PORT20 I/O Hi-Z Open o — — Selectable*? Multiplexed
pin (see Table
2.2-2 and
Table 2.2-21)
P2001 10 1.8 PORT20 I/O Hi-Z Open ° — — Selectable*? Multiplexed
pin (see Table
2.2-2 and
Table 2.2-21)
P2002 10 1.8 PORT20 I/O Hi-Z Open o — — Selectable*? Multiplexed
pin (see Table
2.2-2 and
Table 2.2-21)
u5vDD18 — 1.8 1.8-V power supply |— — — — — — —
U5VSS — 0 GND — — — —_ — — —
U6vDD18 — 1.8 1.8-V power supply |— — — — — — —
UBVSS — 0 GND — — — —_ — — —
MDO | 1.8 MD7-0 1/O Hi-Z Always in — — — — —
use
MD1 | 1.8 MD7-0 I/O Hi-Z Alwaysin  [— — — — —
use
MD2 | 1.8 MD7-0 1/O Hi-Z Always in — — — — —
use
MD3 | 1.8 MD7-0 I/O Hi-Z Always in  [— — — — —
use
MD4 | 1.8 MD7-0 I/O Hi-Zz Alwaysin |— — — — —
use
MD5 | 1.8 MD7-0 1/O PD Always in — PD — — —
use
MD6 | 1.8 MD7-0 I/O PD Always in  |— PD — — —
use
MD7 | 1.8 MD7-0 1/O Hi-Z Always in — — — — —
use
MD8*® 10 [3.3/1.8 |PORT211/0 Hi-Z Alwaysin  |— — — Selectable*? Multiplexed
use pin (see
Table 2.2-2
and Table
2.2-22)
OTVDD18 — 1.8 1.8-V power supply |— — — — — — —
for test
OTVDDO08 — 0.8 0.8-V power supply [— — — — — — —
for test
TSOAVDD18 — |18 |TSUch.018-V — — — — — — —
power supply
TSODVDDO8A — 0.8 TSU ch. 00.8-V — — — — — — —
power supply
TS1AVDD18 — 1.8 TSUch.11.8-V — — — — — — —
power supply
TS1DVDDOSA — 0.8 TSU ch. 10.8-V — — — — — — —
power supply
XIN | 1.8 1.8-VOSC CLOCK Always in  [— — — — —
use
XOouT (¢] 1.8 1.8-V OSC CLOCK Alwaysin |— — — — —
use
RSTN | 1.8 RSTN I/O PU Always in [ ] PU — — —
use
PLVDD1 — 1.8 PLL ch.11.8-V — — — — — — —
power supply
PLVSS1 — 0 PLL ch. 1 GND — — — — — — —
PLVDD2 — 1.8 PLL ch. 2 1.8-V — — — — — — —
power supply
PLVSS2 — 0 PLL ch. 2 GND — — — — — — —
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RZ/V Series, VisionAl_ASSP RZ/V2MA

Section 2 Pins

Table 2.2-1 List of External Pins (16/16)
Input Output
Initial Value |Pin State N-ch |Drive Strength
Voltage after Power- |when not in | Schmitt | Pull-up/ Open- |Selectable / Multiplexed
Pin Name 110 V) 1/0 Group on Reset Use Trigger [Pull-down Drain |Fixed Pin
PLVDD3 — 1.8 PLL ch.31.8-V — — — — — — —
power supply
PLVSS3 — 0 PLL ch. 3 GND — — — — — — —
PLVDD4 — 1.8 PLL ch. 4 1.8-V — — — — — — —
power supply
PLVSS4 — 0 PLL ch. 4 GND — — — — — — —
PLVDD6 — 1.8 PLL ch. 6 1.8-V — — — — — — —
power supply
PLVSS6 — 0 PLL ch. 6 GND — — — — — — —
u7vDD18 — 1.8 1.8-V power supply |— — — — —_ — —
U7vss — 0 GND — — — —_ — — —
PLDVDDO081 — 0.8 PLL ch.10.8-V — — — — — — —
power supply
PLDVDDO082 — 0.8 PLL ch.20.8-V — — — — — — —
power supply
PLDVDDO083 — 0.8 PLL ch. 30.8-V — — — — — — —
power supply
PLDVDDO084 — 0.8 PLL ch. 4 0.8-V — — — — — — —
power supply
PLDVDDO086 — 0.8 PLL ch. 6 0.8-V — — — — — — —
power supply
U7vDDO08 — 0.8 0.8-V power supply  [— — — — — — —
vDDO08 — 0.8 VvDDO08 0.8-V power |— — — — — — —
supply
VDD18 — 1.8 VDD18 group — — — — — — —
1/0 power supply
(PORTO2 I/O,
PORTO5 I/0,
PORT20 I/O.
1.8-V OSC,
RSTN I/O,
debugger I/0,
MDO-7 1/0)
VDD33 — 3.3 VDD33 group — — — — — — —
1/0 power supply
(PORT12 /0,
PORT13 I/0,
PORT14 1/0O,
PCle I/O,
USB I/O,
LSl test 1/0O)
PREDVDD33 — 1.8 VDD33 group — — — —_ — — —
pre-driver power
supply
(PORT12 /0,
PORT13 1/0O,
PORT14 1/0O,
PCle I/O,
USB /O,
LSl test 1/0)
RFUO0-25 (e} 1.8 Reserved*® — Open — — — — —
RETESTHO-6 | 1.8 LSl test I/O Don'tcare |Pull up — — — — —
RETESTRL | 1.8 LSl test I/O Hi-Z Pulldown |— — — — —
(10kQ)
U2GNDO-19, — 0 GND — — — — — — _
U3GNDO-3,
U5GNDO0-11,
UBGNDO-7
GND — 0 GND — — — - — — —
Note 1.  For 3.3-V input tolerant

Note 2.

For the drive strength, see Section 3.4.2, Standard I/O Characteristics.

RO1DS0459EJ0100 Rev.1.00

Jul 24, 2024

RENESAS

Page 26 of 79



RZ/V Series, VisionAl_ASSP RZ/V2MA Section 2 Pins

Note 3.  Connect an external resistor (1.1kQ). For details, refer to the RZ/V2MA High-Speed Interface PCB Design Guidelines.
Note 4.  See Section 2.3, Pin Functions of Functional Blocks for how to connect the USVBUS.
Note 5.  This pin is intended to be used for LED control during boot sequence. Therefore, do not use this pin for any other purpose.

Note 6. Leave these pins open-circuit.

<Usage Note>
In this LSI, supply power to all power pins.

It is necessary to supply power even if the power pin is an unused function and to connect the ground pin to the ground.
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Section 2 Pins

2.2.2 List of Multiplexed Functional Blocks
Table 2.2-2 List of Multiplexed Functional Blocks
Share Share Share Share Share Share Share Share
1/0 Group Group 0 Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7
PORTO00 GPIO — eMMC — — — — —
PORTO1 GPIO PWM Ex. interrupt | CLK out — — — —
PORTO02 GPIO — Ex. interrupt | — — — — —
PORTO03 GPIO CSI0 UARTO CSI0 TRACE — — —
csii UART1 CSl1
CSI2 lIc2 CSI2
CsI3 Ic3
CsI3
PORTO04 GPIO CSl4 CSl4 — TRACE — — —
CslI5 CsI5
PORTO05 GPIO — 1ICO — — — — —
lIC1
PORTO06 GPIO — — — — — — —
PORTO7 GPIO — — — — — — —
PORTO08 GPIO SDIO — — — — — —
PORT09 GPIO SDI1 Ex. interrupt | — — — — —
PORT10 GPIO — Ex. interrupt | — — — — —
PORT11 GPIO — Ex. interrupt | — — — — —
PORT12 GPIO — Ex. interrupt | — — — — —
PORT13 GPIO — Ex. interrupt | — — — — —
PORT14 GPIO — Ex. interrupt | — — — — —
PORT15 GPIO ETHER — — TRACE — — —
PORT16 GPIO ETHER — — TRACE — — —
PORT17 GPIO ETHER — — — — — —
PORT20 GPIO — — — — — — —
PORT21 GPIO — — — — — — —
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Section 2 Pins

Table 2.2-3 1/0 Group PORTOQO in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — eMMC — — — — —
MMDATO P00_00 — MMDATO — — — — —
MMDAT1 P00_01 — MMDAT1 — — — — —
MMDAT?2 P00_02 — MMDAT?2 — — — — —
MMDAT3 P00_03 — MMDAT3 — — — — —
MMDAT4 P00_04 — MMDAT4 — — — — —
MMDATS P00_05 — MMDATS — — — — —
MMDAT6 P00_06 — MMDAT6 — — — — —
MMDAT7 P00_07 — MMDAT7 — — — — —
P0008 P00_08 — — — — — — —
P0O009 P00_09 — — — — — — —
MMCMD P00_10 — MMCMD — — — — —
MMCLK P00_11 — MMCLK — — — — —
P0012 P00_12 — — — — — — —
P0013 P00_13 — — — — — — —
Table 2.2-4 1/0 Group PORTOL1 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO PWM Ex. interrupt CLK out — — — —
PMO P01_00 PMO INEXINT8 — — — — —
PM1 PO1_01 PM1 INEXINT9 — — — — —
PM2 P01_02 PM2 INEXINT10 — — — — —
PM3 PO1_03 PM3 INEXINT11 — — — — —
PM4 P01_04 PM4 INEXINT12 — — — — —
PM5 P01_05 PM5 INEXINT13 — — — — —
PM6 P01_06 PM6 INEXINT14 GMCLKO — — — —
PM7 P01_07 PM7 INEXINT15 GMCLK1 — — — —
PM8 PO1_08 PM8 INEXINT16 — — — — —
PM9 P01_09 PM9 INEXINT17 — — — — —
PM10 P01_10 PM10 INEXINT18 — — — — —
PM11 P0O1_11 PM11 INEXINT19 — — — — —
PM12 P01_12 PM12 INEXINT20 — — — — —
PM13 PO1_13 PM13 INEXINT21 — — — — —
PM14 P01_14 PM14 INEXINT22 GMCLKO — — — —
PM15 PO1_15 PM15 INEXINT23 GMCLK1 — — — —
R0O1DS0459EJ0100 Rev.1.00 RENESAS Page 29 of 79

Jul 24, 2024



RZ/V Series, VisionAl_ASSP RZ/V2MA

Section 2 Pins

Table 2.2-5 1/0 Group PORTO2 in the Multiplexed Mode

Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — EXx. interrupt — — — — —
INEXINTO P02_00 — INEXINTO — — — — —
INEXINT1 P02_01 — INEXINT1 — — — — —
INEXINT2 P02_02 — INEXINT2 — — — — —
INEXINT3 P02_03 — INEXINT3 — — — — —
INEXINT4 P02_04 — INEXINT4 — — — — —
INEXINTS P02_05 — INEXINTS — — — — —
INEXINT6 P02_06 — INEXINT6 — — — — —
INEXINT7 P02_07 — INEXINT7 — — — — —

Table 2.2-6 1/0 Group PORTO3 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
UARTO,
External Pin CsIo, CSl1, UARTL, lIC2, |CSIO, CSI1,
Name GPIO CSI2, CSI3 IIC3, CSI3 CSI2 TRACE — — —
CSTXDO P03_00 CSTXDO UATXO0 CSRXDO — — — —
CSRXDO P03_01 CSRXDO UARXO — — — — —
CSSCLKO P03_02 CSSCLKO UACTSON — — — — —
CSCSO0 P03_03 CSCSO0 UARTSON — — — — —
CSTXD1 P03_04 CSTXD1 UATX1 CSRXD1 — — — —
CSRXD1 P03_05 CSRXD1 UARX1 — — — — —
CSSCLK1 P03_06 CSSCLK1 UACTSIN — TRDAT15 — — —
Cscs1 P03_07 Ccscs1 UARTSIN — TRDAT14 — — —
CSTXD2 P03_08 CSTXD2 12SDA2 CSRXD2 TRDAT13 — — —
CSRXD2 P03_09 CSRXD2 12SCL2 — TRDAT12 — — —
CSSCLK2 P03_10 CSSCLK2 12SDA3 — TRDAT11 — — —
CsCs2 P03_11 CscCs2 12SCL3 — TRDAT10 — — —
CSTXD3 P03_12 CSTXD3 CSRXD3 — TRDAT9 — — —
CSRXD3 P03_13 CSRXD3 — — TRDAT8 — — —
CSSCLK3 P03_14 CSSCLK3 — — TRDAT7 — — —
CSCS3 P03_15 CSCS3 — — TRDAT6 — — —
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Section 2 Pins

Table 2.2-7 1/0 Group PORTO04 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO CSl4, CSI5 CSl4, CSI5 — TRACE — — —
CSTXD4 P04_00 CSTXD4 CSRXD4 — TRDAT5 — — —
CSRXD4 P04_01 CSRXD4 — — TRDAT4 — — —
CSSCLK4 P04_02 CSSCLK4 — — TRDAT3 — — —
CSCs4 P04_03 CsCs4 — — TRDAT2 — — —
CSTXD5 P04_04 CSTXD5 CSRXD5 — TRDAT1 — — —
CSRXD5 P04_05 CSRXD5 — — TRDATO — — —
CSSCLK5 P04_06 CSSCLK5 — — TRCLK — — —
CSCS5 P04_07 CSCSs5 — — TRCTL — — —
Table 2.2-8 1/0 Group PORTO5 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — 1ICO, lIC1 — — — — —
12SDA0 P05_00 — 12SDA0 — — — — —
12SCLO P05_01 — 12SCLO — — — — —
12SDA1 P05_02 — 12SDA1 — — — — —
12SCL1 P05_03 — 12SCL1 — — — — —
Table 2.2-9 1/0 Group PORTO6 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — — — — — — —
P0600 P06_00 — — — — — — —
P0601 P06_01 — — — — — — —
P0602 P06_02 — — — — — — —
P0603 P06_03 — — — — — — —
P0604 P06_04 — — — — — — —
P0605 P06_05 — — — — — — —
P0606 P06_06 — — — — — — —
P0607 P06_07 — — — — — — —
P0608 P06_08 — — — — — — —
P0609 P06_09 — — — — — — —
P0610 P06_10 — — — — — — —
P0611 P06_11 — — — — — — —
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Section 2 Pins

Table 2.2-10  1/O Group PORTO7 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — — — — — — —
P0700 P07_00 — — — — — _ —
P0O701 P07_01 — — — — — — —
P0702 P07_02 — — — — — _ —
P0703 P07_03 — — — — — _ _
P0O704 P0O7_04 — — — — — — —
P0705 P07_05 — — — — — — _
Table 2.2-11  1/O Group PORTO8 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO SDIO — — — = = —
SDOCMD P08_00 SDOCMD — — — — — —
SDOCLK P08_01 SDOCLK — — — — — —
SDODATO P08_02 SDODATO — — — — — —
SDODAT1 P08_03 SDODAT1 — — — — — _
SDODAT2 P08_04 SDODAT2 — — — — — —
SDODAT3 P08_05 SDODAT3 — — — — — —
SDOWP P08_06 SDOWP — — — — — _
SDOCD P08_07 SDOCD — — — — — —
Table 2.2-12  1/0O Group PORTO9 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO SDI1 Ex. interrupt — — — — —
SD1FCMD P09_00 SD1FCMD — — — — — —
SD1FCLK P09_01 SD1FCLK — — — — — —
SD1FDATO P09_02 SD1FDATO — — — — — —
SD1FDAT1 P09_03 SD1FDAT1 — — — — — _
SD1FDAT2 P09_04 SD1FDAT2 — — — — — —
SD1FDAT3 P09_05 SD1FDAT3 — — — — — —
SD1FWP P09_06 SD1FWP INEXINT24 — — — — —
SD1FCD P09_07 SD1FCD INEXINT25 — — — — —
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Section 2 Pins

Table 2.2-13  1/0O Group PORT10 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — Ex. interrupt — — — — —
P1000 P10_00 — — — — — — —
P1001 P10_01 — — — — — — —
P1002 P10_02 — — — — — — —
P1003 P10_03 — — — — — — —
P1004 P10_04 — — — — — — —
P1005 P10_05 — — — — — — —
P1006 P10_06 — INEXINT26 — — — — —
P1007 P10_07 — INEXINT27 — — — — —
P1008 P10_08 — — — — — — —
Table 2.2-14  1/O Group PORT11 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — Ex. interrupt — — — — —
P1100 P11_00 — — — — — — —
P1101 P11_01 — — — — — — —
P1102 P11_02 — — — — — — —
P1103 P11_03 — — — — — — —
P1104 P11_04 — — — — — — —
P1105 P11_05 — — — — — — —
P1106 P11_06 — INEXINT28 — — — — —
P1107 P11_07 — INEXINT29 — — — — —
P1108 P11_08 — — — — — — —
Table 2.2-15  1/0O Group PORT12 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — EX. interrupt — — — — —
P1200 P12_00 — INEXINT30 — — — — —
P1201 P12_01 — INEXINT31 — — — — —
P1202 P12_02 — INEXINT32 — — — — —
P1203 P12_03 — INEXINT33 — — — — —
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Table 2.2-16  1/0O Group PORT13 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — Ex. interrupt | — — — — —
P1300 P13_00 — — — — — — —
P1301 P13 01 — — — — — — —
P1302 P13_02 — — — — — — —
P1303 P13_03 — — — — — — —
P1304 P13_04 — — — — — — —
P1305 P13_05 — — — — — — —
P1306 P13 06 — — — — — — —
P1307 P13_07 — — — — — — —
P1308 P13 08 — — — — — — —
P1309 P13_09 — INEXINT34 | — — — — —
P1310 P13_10 — INEXINT35 | — — — — —
P1311 P13_11 — INEXINT36 | — — — — —
Table 2.2-17  1/0 Group PORT14 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — Ex. interrupt | — — — — —
P1400 P14_00 — — — — — — —
P1401 P14 01 — — — — — — —
P1402 P14_02 — INEXINT37 — — — — —
P1403 P14 03 — — — — — — —
P1404 P14_04 — — — — — — —
P1405 P14_05 — — — — — — —
P1406 P14_06 — INEXINT38 — — — — —
P1407 P14_07 — — — — — — —
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Table 2.2-18 1/0O Group PORT15 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO ETHER — — TRACE — — —
GETXC P15_00 GETXC — — TRCLK — — —
GETXEN P15_01 GETXEN — — TRCTL — — —
GETXER P15_02 GETXER — — — — — —
GETXDO P15_03 GETXDO — — — — — —
GETXD1 P15_04 GETXD1 — — — — — —
GETXD2 P15_05 GETXD2 — — — — — —
GETXD3 P15_06 GETXD3 — — — — — —
GETXD4 P15_07 GETXD4 — — — — — —
GETXD5 P15_08 GETXD5 — — TRDATO — — —
GETXD6 P15_09 GETXD6 — — TRDAT1 — — —
GETXD7 P15_10 GETXD7 — — TRDAT2 — — —
GERXC P15_11 GERXC — — TRDAT3 — — —
GERXDV P15_12 GERXDV — — TRDAT4 — — —
GERXER P15_13 GERXER — — TRDAT5 — — —
GERXDO P15_14 GERXDO — — TRDAT6 — — —
GERXD1 P15_15 GERXD1 — — TRDAT7 — — —
Table 2.2-19  1/O Group PORT16 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO ETHER — — TRACE — — —
GERXD2 P16_00 GERXD2 — — TRDAT8 — — —
GERXD3 P16_01 GERXD3 — — TRDAT9 — — —
GERXD4 P16_02 GERXD4 — — TRDAT10 — — —
GERXD5 P16_03 GERXD5 — — TRDAT11 — — —
GERXD6 P16_04 GERXD6 — — TRDAT12 — — —
GERXD7 P16_05 GERXD7 — — TRDAT13 — — —
GECRS P16_06 GECRS — — TRDAT14 — — —
GECOL P16_07 GECOL — — TRDAT15 — — —
GEMDC P16_08 GEMDC — — — — — —
GEMDIO P16_09 GEMDIO — — — — — —
GEGTXCLK P16_10 GEGTXCLK — — — — — —
GELINK P16_11 GELINK — — — — — —
GEINT P16_12 GEINT — — — — — —
GECLK P16_13 GECLK — — — — — —
Table 2.2-20 1/0O Group PORT17 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
External Pin Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
Name GPIO — — — — — — —
P1700 P17_00 — — — — — — —
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Table 2.2-21  1/0O Group PORT20 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
. Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
External Pin
Name GPIO — — — — — — —
P2000 P20_00 — — — — — — —
P2001 P20 01 — — — — — — —
P2002 P20_02 — — — — — — —
Table 2.2-22  1/0O Group PORT21 in the Multiplexed Mode
Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin Share Pin
. Name 0 Name 1 Name 2 Name 3 Name 4 Name 5 Name 6 Name 7
External Pin
Name GPIO — — — — — — —
MD8 P21_00 — — — — — — —
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2.3 Pin Functions of Functional Blocks

Table 2.3-1 List of Pin Functions (1/5)

Classification Pin Name /0 Function
Power control (PWC) RTXIN | To connect a 32.768-kHz crystal resonator
RTXOUT (0] To connect a 32.768-kHz crystal resonator
RTRSTN | PWC reset input (active low)
RTISO | PWC isolation input pin
PWRSTN | PWC reset input (active low)
PWTEST | LSl test pin, fixed to the low level
PWENS to PWENO (0] Power enable 5 to 0 (active high)
PWSYSRSTN (0] System reset output. Connected to the RSTN pin to use the power
control function of PWC.
PWSDOSEL (0] PWC SDIO interface power supply selection
PWSDI1SEL (0] PWC SDI1 interface power supply selection
PWCTESTO (0] LSl test pin: leave this pin open-circuit.
PWCTEST1 | LSl test pin: fixed to the high level. (pulled up by the PWVDD)
PWMEMSWIENA (0] Enable signal output pin for controlling the LPVDD power supply
on/off
PWISO o) Open drain output.
Connected to the RTISO pin and pulled up (with 10kQ to 100kQ)
to a 1.5-V power supply.*!
eMMC interface MMDAT?7 to MMDATO 1/0 eMMC data [7:0]
(eMMC) MMCMD 110 eMMC command
MMCLK ) eMMC clock
Pulse-width PM15 to PMO O PWM output
modulation timer
(PWM)
External interrupt INEXINT38 to INEXINTO | External interrupt
CSl ch. 0 (CSI0) CSTXDO (0] CSIO0 serial data output
CSRXDO | CSIO0 serial data input
CSSCLKO lfe} CSI0 serial clock
CSCSs0 | CSIO0 serial chip select
CSI ch.1(Csl1) CSTXD1 (0] CSI1 serial data output
CSRXD1 | CSI1 serial data input
CSSCLK1 lfe} CSI1 serial clock
CSscCs1 | CSI1 serial chip select
CSI ch. 2 (CsI2) CSTXD2 (0] CSI2 serial data output
CSRXD2 | CSI2 serial data input
CSSCLK2 /10 CSI2 serial clock
CSCSs2 | CSI2 serial chip select
CSI ch. 3 (CsI3) CSTXD3 (0] CSI3 serial data output
CSRXD3 | CSI3 serial data input
CSSCLK3 lfe} CSI3 serial clock
CSCS3 | CSI3 serial chip select
CSI ch. 4 (CSl4) CSTXD4 (0] CSI4 serial data output
CSRXD4 | CSI4 serial data input
CSSCLK4 lfe} CSl4 serial clock
CSCs4 | CSI4 serial chip select
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Table 2.3-1 List of Pin Functions (2/5)
Classification Pin Name /0 Function
CSI ch. 5 (CsSI5) CSTXD5 (0] CSI5 serial data output
CSRXD5 | CSI5 serial data input
CSSCLK5 lfe} CSI5 serial clock
CSCS5 | CSI5 serial chip select
IIC ch. 0 (1ICO) 12SDAO /10 1ICO serial data
12SCLO 110 1ICO serial clock
IIC ch. 1 (lIC1) 12SDA1 1/0 1IC1 serial data
12SCL1 lfe} 1IC1 serial clock
IIC ch. 2 (lIC2) 12SDA2 1/0 1IC2 serial data
12SCL2 110 1IC2 serial clock
IIC ch. 3 (lIC3) 12SDA3 1/0 1IC3 serial data
12SCL3 /10 1IC3 serial clock
UART ch. 0 (UARTO) UATXO0 (0] UARTO transmission data
UARXO | UARTO reception data
UACTSON | UARTO transmission enable signal (active low)
UARTSON (0] UARTO reception enable signal (active low)
UART ch. 1 (UART1) UATX1 O UART1 transmission data
UARX1 | UARTL reception data
UACTSIN | UART1 transmission enable signal (active low)
UARTSI1N (0] UARTL reception enable signal (active low)
SD host interface SDOCMD /0 SDI0 command/response signal
ch. 0 (SDi0) SDOCLK O  SDIO clock
SDODAT3 to SDODATO 110 SDIO data line bits [3:0]
SDOWP | SDIO write protect signal
SDOCD | SDIO card detection signal
SD host interface SD1FCMD 1/0 SDI1 command/response signal
ch. 1 (Sbi1) SD1FCLK O  SDIclock
SD1FDAT3 to SD1FDATO 1/0 SDI1 data line bits [3:0]
SD1FWP | SDI1 write protect signal
SD1FCD | SDI1 card detection signal
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Table 2.3-1 List of Pin Functions (3/5)
Classification Pin Name /0 Function
Gigabit Ethernet MAC GETXC | Transmission clock for Ethernet 100-Mbps mode
interface (ETHER) GETXEN (0] Transmission enable signal (active high)
GETXER (0] Transmission error signal (active high)
GETXD7 to GETXDO (0] Transmission data [7:0]
GERXC | Ethernet reception clock
GERXDV | Reception data valid signal (active high)
GERXER | Reception error signal (active high)
GERXD7 to GERXDO | Receive data [7:0]
GECRS | Carrier detection signal (active high)
GECOL | Transmission collision signal (active high)
GEMDC (0] PHY management clock
GEMDIO 1/0 PHY management I/O data
GEGTXCLK 0] GMII transmission clock
GELINK | PHY LINK signal
GEINT | PHY interrupt signal
GECLK*? I Clock input
Debugger interface DETCK | JTAG TCK
DETDI | JTAG TDI
DETDO (0] JTAG TDO
DETMS /10 JTAG TMS
DETRSTN | JTAG TRST (active low)
DESRSTN | System reset from debugger (active low)
For LSI test RETESTO | LSl test enable, fixed to the low level
RETEST1 | LSl test enable, fixed to the low level
RETESTH6 to RETESTHO | LSl test enable, fixed to the high level (pulled up by PWVDD)
RETESTRL | External reference resistor connection pin for LSI test
* Resistance: 10kQ+1%
1.2-V reference U3REF | Reference pin. Supplied with 1.2 V by the resistance voltage
divider of VDD33. Connected with a capacitor to prevent noise.**
RFU RFU25 to RFUO (0] Reserved. Leave these pins open-circuit.
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Table 2.3-1 List of Pin Functions (4/5)

Classification Pin Name /0 Function
LPDDR4 interface LPATEST (0] LSl test pin, leave this pin open-circuit.
LPCAAS to LPCAAO (0] DRAM address and command bits: Ch-A command/address input
LPCABS5 to LPCABO (0] DRAM address and command bits: Ch-B command/address input
LPCKEA1, LPCKEAO O DRAM address and command bits: Ch-A clock enable
LPCKEB1, LPCKEBO ) DRAM address and command bits: Ch-B clock enable
LPCLKAC (0] DRAM address and command bits: Ch-A clock (negative)
LPCLKAT (0] DRAM address and command bits: Ch-A clock (positive)
LPCLKBC (0] DRAM address and command bits: Ch-B clock (negative)
LPCLKBT (0] DRAM address and command bits: Ch-B clock (positive)
LPCSAL, LPCSAO (0] DRAM address and command bits: Ch-A chip select
LPCSB1, LPCSBO (0] DRAM address and command bits: Ch-B chip select
LPDMDBIA1, LPDMDBIAO /10 DRAM data bits and strobes: Ch-A data mask inversion
LPDMDBIB1, LPDMDBIBO 110 DRAM data bits and strobes: Ch-B data mask inversion
LPDQA15 to LPDQAO 1/0 DRAM data bits and strobes: Ch-A data input/output
LPDQB15 to LPDQBO /10 DRAM data bits and strobes: Ch-B data input/output
LPDQSAC1, LPDQSACO 1/0 DRAM data bits and strobes: Ch-A data strobe (negative)
LPDQSATL1, LPDQSATO 1/0 DRAM data bits and strobes: Ch-A data strobe (positive)
LPDQSBC1, LPDQSBCO 1/0 DRAM data bits and strobes: Ch-B data strobe (negative)
LPDQSBT1, LPDQSBTO 1/0 DRAM data bits and strobes: Ch-B data strobe (positive)
LPMRESETL (0] DRAM reset. Note that this requires no external resistor.
LPZN (0] External reference resistor connection pin for use in calibration.
* To connect a pull-down resistor. Resistance: 240Q+1%
LPDTEST (0] LSl test pin, leave this pin open-circuit.
PCI Express interface  PCRXD1P, PCRXDOP | Rx serial data inputs 1, 0 (positive)
PCRXD1M, PCRXDOM | Rx serial data inputs 1, 0 (negative)
PCTXD1P, PCTXDOP (0] Tx serial data outputs 1, O (positive)
PCTXD1M, PCTXDOM (0] Tx serial data outputs 1, 0 (negative)
PCREFCKP | Differential reference clock (positive)
PCREFCKM | Differential reference clock (negative)
PCREXT | Reference resistor connection pin for band-gap reference (BGR)
and bias generator
* To connect a pull-down resistor. Resistance: 8.2kQ +1%
PCRSTOUTB (0] Reset output (for other-party PCle devices) (active low)
USB interface USDP 1/0 USB2.0 USB D+ signal (positive)
USDM 1/0 USB2.0 USB D- signal (negative)
USRESREF | Reference resistor connection pin
* To connect a pull-down resistor. Resistance: 200Q +1%
USVBUS | USB VBUS signal detection pin**
* Resistance partial pressure outside the chip
USRXOM | USB3.1 super-speed differential reception pair (negative)
USRX0P | USB3.1 super-speed differential reception pair (positive)
USTXOM (0] USB3.1 super-speed differential transmission pair (negative)
USTXOP o USB3.1 super-speed differential transmission pair (positive)
USOTGID | ID detection (OTG ID input, O: Host, 1: Peripheral)
In the initial state, an internal pull-up resistor is enabled.*®
USPWEN (0] VBUS control signal (active high)
usove | Overcurrent detection (active low)
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Table 2.3-1 List of Pin Functions (5/5)
Classification Pin Name /0 Function
Boot MD2 to MDO | Boot device select [2:0]
MD3 | Boot device write interface select
When not using security, fix the input level to low.
When using security, prepare a circuit that is capable of switching
the input level externally to low or high (pull up with VDD18).
MD4, MD5 | Boot mode select [1:0] (reserved)
Fix the pin to the low level.
MD6 | Boot mode select [2]
MD7 | Boot mode select [3] (reserved)
Fix the pin to the low level.
MD8 1/0 Boot GPIO (LED control when booted)*®
Clock/reset XIN | To connect a 48-MHz crystal resonator
XOuUT (0] To connect a 48-MHz crystal resonator
RSTN | System reset (active low)
Clock output GMCLKO o Clock output 0
GMCLK1 (0] Clock output 1
Trace interface TRDAT15 to TRDATO (0] Trace data [15:0]
(TRACE) TRCLK 0] Trace clock
TRCTL O Trace control
General-purpose P00_13 to POO_00 1/0 GPIO port 00 [13:0]
i('(‘apglt’(;’)“tp“t POrts  po1 1510 POL_00 IO  GPIO port 01 [15:0]
P02_07 to P02_00 110 GPIO port 02 [7:0]
P03 _15to P03_00 1/0 GPIO port 03 [15:0]
P04_07 to P04_00 /O  GPIO port 04 [7:0]
P05 _03 to PO5_00 1/0 GPIO port 05 [3:0]
P06_11 to P06_00 110 GPIO port 06 [11:0]
P07_05 to P07_00 110 GPIO port 07[5:0]
P08_07 to P08_00 110 GPIO port 08[7:0]
P09_07 to PO9_00 /O  GPIO port 09[7:0]
P10_08 to P10_00 1/0 GPIO port 10[8:0]
P11 _08to P11_00 /O  GPIO port 11[8:0]
P12_03 to P12_00 110 GPIO port 12[3:0]
P13 11 to P13_00 /0 GPIO port 13[11:0]
P14 07 to P14_00 /10 GPIO port 14[7:0]
P15_15 to P15_00 110 GPIO port 15[15:0]
P16_13to P16_00 /O  GPIO port 16[13:0]
P17_00 110 GPIO port 17[0]
P20_02 to P20_00 110 GPIO port 20[2:0]
P21 00 110 GPIO port 21[0]*®
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Note 1. The PWISO and RTISO pins are connected to this LSI, and these nodes should be pulled up with a 10kQ to 100kQ resistor.
The schematic diagram is shown below.

RTVDD :
(PWC clock power supply) This LSI

10kQ to 100k

PWISO

) E Low level (fixed)

Il

1
[

RTISO

Note 2. GECLK is the input clock for GEGTXCLK.
Note 3. U3REF is supplied with 1.2 V by the resistance voltage divider of VDD33. The schematic diagram is shown below.

This LSI
VDD33
3.3V 1 |
82kQ
(1%)
U3REF
T |
47kQ - o1uF
(1%) '
GND
GND L 4 L 3 [|]
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Note 4.  Since this LSI has a resistor mounted between the USVBUS pin and GND, connect the pin to the USVBUS pin via a 30-kQ

(x1%) resistor. The schematic diagram is shown below.

In addition, design so that the voltage is applied to the USVBUS pin after supplying USDVDD, USVP and USVPTX.

This LSI
30KQ (+1%) USVBUS
USB VBUS I L
1puF
GND I L
GND
Note 5. USOTGID has the internal pull-up resistor.
This LSI
USVDDH
1.8v
13kQ (typ)
USOTGID
USOTGID

Note 6.  This pin is intended to be used for LED control during boot sequence. Therefore, do not use this pin for any other purpose.

R0O1DS0459EJ0100 Rev.1.00 RENESAS
Jul 24, 2024

Page 43 of 79



RZ/V Series, VisionAl_ASSP RZ/V2MA Section 3 Electrical Characteristics

Section 3 Electrical Characteristics

3.1 Absolute Maximum Ratings

Permanent damage to the LSI may result if absolute maximum ratings are exceeded.

Jul 24, 2024

Table 3.1-1  Absolute Maximum Ratings (1/3)
Item Symbol Min. Max. Unit
VDDO08 core power supply Vobos -0.4 1.2 \%
XTAL power supply RTVppos -0.4 1.2 \
PWC clock power supply RTVpp -0.4 2.5 \%
PWC core power supply PWVppos -0.4 1.2 \%
PWC I/O power supply PWVpp -0.4 2.5 \%
PORTO01(A), PORTO3 pre-driver power supply PAPREDVpp -0.4 25 \%
PORTO1(A), PORTO03 I/O power supply PAMODVpp -0.4 3.8 Y
PORTO01(B), PORTO04, PORTO07, PORT21 pre-driver power PBPREDVpp -0.4 25 \%
supply
PORTO01(B), PORT04, PORTO7, PORT21 I/O power supply PBMODVpp -0.4 3.8 \%
PORTO6 pre-driver power supply PCPREDVpp -0.4 2.5 \%
PORTO06 I/O power supply PCMODVpp -0.4 3.8 \%
PORT10 pre-driver power supply U10Vpps -0.4 2.5 \%
PORT10 I/O power supply U10MODVpp -0.4 3.8 \%
PORT11 pre-driver power supply U11Vppis -0.4 25 \%
PORT11 I/O power supply U11MODVpp -0.4 3.8 v
PORTOO pre-driver power supply MMPREDVpp -0.4 25 \%
PORTOO I/O power supply MMMODVpp -0.4 3.8 \%
PORTO08 pre-driver power supply SDOPREDVpp -0.4 2.5 \%
PORTO08 I/O power supply SDOMODVpp -0.4 3.8 \%
PORTO09 pre-driver power supply SD1FVpp -0.4 25 \%
PORTO09 I/O power supply SD1FMODVpp -0.4 3.8 \%
PORT15, PORT16, PORT17 pre-driver power supply GEPREDVpp -0.4 2.5 \%
PORT15, PORT16, PORT17 I/O power supply GEMODVpp -0.4 3.8 \%
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Table 3.1-1 Absolute Maximum Ratings (2/3)

Item Symbol Min. Max. Unit
VDD18 group /O power supply Vob1s -0.4 2.5 \%
(PORTO2 1/O,
PORTOS /O,
PORT20 I/O.
1.8-V OSC,
RSTN /0O,
debugger I/0,
MDO-7 1/0)
VDD33 group pre-driver power supply PREDVpp33 -0.4 2.5 \%
(PORT12 1/0O,
PORT13 I/O,
PORT14 I/O,
PCle /0,
USB I/O,
LSl test I/0)
VDD33 group /O power supply Vo33 -0.4 3.8 \%
(PORT12 1/0,
PORT13 I/O,
PORT14 I/O,
PCle I/0O,
USB I/O,
LSl test I/0)
PLL ch. 1, 2, 3, 4, 6 0.8-V power supply PLDVpposn -0.4 1.2 \%
(n=1,2,3,4,6)
PLL ch. 1, 2, 3, 4, 6 1.8-V power supply PLVoppn -0.4 25 \%
(n=1,2,3,4,6)
0.8-V power supply for test OTVopos -0.4 1.2 \%
1.8-V power supply for test OTVppis -0.4 2.5 \%
TSU ch. 0 0.8-V power supply TSODVpposa -0.4 1.2 \%
TSU ch. 1 0.8-V power supply TS1DVopposa -0.4 1.2 \%
TSU ch. 0 1.8-V power supply TSOAVpp1s -0.4 2.5 \%
TSU ch. 1 1.8-V power supply TS1AVppis -0.4 2.5 \%
Sub-unit 0.8-V power supply UnvDDO08 -0.4 1.2 \%
n=2,3,4,7)
Sub-unit 1.8-V power supply UnvDD18 -0.4 2.5 \%
(n=2,3,4,5/6,7)
LPDDR4 core 0.8-V power supply LPVpp -0.4 1.2 \%
LPDDR4 PLL 1.8-V power supply LPVaa -0.4 25 \%
LPDDR4 1/O 1.1-V power supply LPVbpg -0.4 15 Vv
PCle PHY 0.8-V power supply PCVbpos -0.4 1.2 \%
PCle PHY 1.8-V power supply PCVpp1s -0.4 25 \%
USB PHY HS section 3.3-V power supply USVpszo -0.4 3.8 \%
USB PHY HS section 1.8-V power supply USVppH -0.4 25 \%
USB PHY HS section 0.8-V power supply USDVpp -0.4 1.2 \%
USB PHY SS section 0.8-V power supply USVp -0.4 1.2 \%
USB PHY SS section 3.3-V power supply USVpy -0.4 3.8 \%
USB3.0 transmitter power supply USVprx -0.4 1.2 \%
Input voltage (1.1-V I/O) Vini1 -0.4 LPVppo+0.3*2 \Y
Input voltage (1.5-V I/0) Vinis -0.4 RTVpp + 0.3* \Y
Input voltage (1.8-V I/O)** Vinis -0.4 Vg + 0.3%° \Y
RO1DS0459EJ0100 Rev.1.00 RENESAS Page 45 of 79

Jul 24, 2024



RZ/V Series, VisionAl_ASSP RZ/V2MA

Section 3 Electrical Characteristics

Table 3.1-1 Absolute Maximum Ratings (3/3)

Item Symbol Min. Max. Unit
Input voltage (1.8-V I/O (3.3-V tolerant))*? Vinis_tol -0.4 3.6 \%
Input voltage (3.3-V 1/0) Vinss -0.4 Va3 + 0.3*6 \%
Junction temperature T -40 125 °C
Storage temperature Tsig -40 150 °C
Note 1.  1.8-V I/O (except for PORTO02 I/O and PORTO5 1/0)
Note 2.  1.8-V I/O (PORTO2 I/O and PORTO5 I/O)
Note 3. The voltage to be applied must be within the absolute maximum rating (1.5 V).
Note 4. The voltage to be applied must be within the absolute maximum rating (2.5 V).
Note 5.  The voltage to be applied must be within the absolute maximum rating (2.5 V). V18 indicates the power supply voltage for
1.8-V I/O pins.
Note 6. The voltage to be applied must be within the absolute maximum rating (3.8 V). V33 indicates the power supply voltage for
3.3-V I/O pins.
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3.2 Recommended Operating Range
Table 3.2-1 Recommended Operating Range (1/2)
Item Symbol Min. Typ. Max. Unit Note
VDDO08 core power supply Vboos 0.76 0.8 0.84 \%
XTAL power supply RTVbpos 0.76 0.8 0.84 \%
PWC clock power supply RTVpp 1.425 15 1.575 \%
PWC core power supply PWVppos 0.76 0.8 0.84 \%
PWC 1/O power supply PWVpp 1.71 18 1.89 \%
PORTO01(A), PORTO3 pre-driver power supply PAPREDVpp 1.71 1.8 1.89 \%
PORTO01(A), PORTO3 I/O power supply PAMODVpp 3.135/1.71 3.3/1.8 3.465/1.89 V 3.3-V/1.8-V
selectable
PORTO01(B), PORT04, PORT07, PORT21 PBPREDVpp 1.71 1.8 1.89 \%
pre-driver power supply
PORTO01(B), PORTO04, PORT07, PORT21 /O PBMODVpp 3.135/1.71 3.3/1.8 3.465/1.89 V 3.3-v/1.8-V
power supply selectable
PORTO6 pre-driver power supply PCPREDVpp 1.71 1.8 1.89 \%
PORTO06 I/O power supply PCMODVpp 3.135/1.71 3.3/1.8 3.465/1.89 V 3.3-V/1.8-V
selectable
PORT10 pre-driver power supply U10Vpp1s 1.71 1.8 1.89 \%
PORT10 I/O power supply U10MODVpp 3.135/1.71 3.3/1.8 3.465/1.89 V 3.3-v/1.8-V
selectable
PORT11 pre-driver power supply U11Vppis 1.71 1.8 1.89 \%
PORT11 I/O power supply U11MODVpp 3.135/1.71 3.3/1.8 3.465/1.89 V 3.3-V/1.8-V
selectable
PORTOO pre-driver power supply MMPREDVpp 1.71 1.8 1.89 \%
PORTOO I/O power supply MMMODVpp 3.135/1.71 3.3/1.8 3.465/1.89 V 3.3-v/1.8-V
selectable
PORTO08 pre-driver power supply SDOPREDVpp 1.71 1.8 1.89 \%
PORTO08 I/O power supply SDOMODVpp 3.135/1.71 3.3/1.8 3.465/1.89 V 3.3-V/1.8-V
selectable
PORTO09 pre-driver power supply SD1FVpp 1.71 1.8 1.89 \%
PORTO9 I/O power supply SD1FMODVpp 3.135/1.71 3.3/1.8 3.465/1.89 V 3.3-v/1.8-V
selectable
PORT15, PORT16, PORT17 pre-driver power GEPREDVpp 1.71 1.8 1.89 \%
supply
PORT15, PORT16, PORT17 I/O power supply GEMODVpp 3.135/1.71 3.3/1.8 3.465/1.89 V 3.3-v/1.8-V
selectable
VDD18 group /O power supply Vobis 1.71 1.8 1.89 \%
(PORTO2 I/O,
PORTOS I/0,
PORT20 /0.
1.8-V OSC,
RSTN I/0,
debugger I/0,
MDO-7 I/0)
VDD33 group pre-driver power supply PREDVpps3 1.71 1.8 1.89 \%
(PORT12 /O,
PORT13 I/O,
PORT14 I/O,
PCle I/0,
USB 1/O,
LSl test I/0)
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Table 3.2-1 Recommended Operating Range (2/2)

Item Symbol Min. Typ. Max. Unit Note
VDD33 group /O power supply Vb33 3.135 3.3 3.465 \%
(PORT12 I/O,
PORT13 I/O,
PORT14 I/0O,
PCle /O,
USB 1/0,
LSl test I/0)
PLL ch. 1, 2, 3, 4, 6 0.8-V power supply PLDVpposn, 0.76 0.8 0.84 \%
(n=1,2,3,4,6)
PLL ch. 1, 2, 3, 4, 6 1.8-V power supply PLVDDn 1.71 1.8 1.89 \%
(n=1,2,3,4.,6)
0.8-V power supply for test OTVppos 0.76 0.8 0.84 \%
1.8-V power supply for test OTVppis 1.71 1.8 1.89 \%
TSU ch. 0 0.8-V power supply TSODVpposa 0.76 0.8 0.84 \%
TSU ch. 1 0.8-V power supply TS1DVoposa 0.76 0.8 0.84 Y
TSU ch. 0 1.8-V power supply TSOAVpp1s 1.71 1.8 1.89 \%
TSU ch. 1 1.8-V power supply TS1AVpp1s 1.71 1.8 1.89 Y,
Sub-unit 0.8-V power supply UnvDDO08 0.76 0.8 0.84 \%
n=2,3,4,7)
Sub-unit 1.8-V power supply unvDD18 171 18 1.89 \%
(n=2,3,4,5,6,7)
LPDDR4 core 0.8-V power supply LPVpp 0.76 0.8 0.84 \%
LPDDRA4 PLL 1.8-V power supply LPVaa 1.71 1.8 1.89 Y
LPDDR4 PHY 1.1-V power supply LPVbpg 1.06 11 1.17 \%
PCle PHY 0.8-V power supply PCVppos 0.76 0.8 0.84 \%
PCle PHY 1.8-V power supply PCVppi1s 1.71 1.8 1.89 \%
USB PHY SS section 0.8-V power supply USVp 0.76 0.8 0.84 \%
USB PHY HS section 1.8-V power supply USVppu 1.71 1.8 1.89 \%
USB PHY HS section 3.3-V power supply USVpszo 3.135 3.3 3.465 \%
USB PHY HS section 0.8-V power supply USDVpp 0.76 0.8 0.84 \%
USB PHY SS section transmitter power USVprx 0.76 0.8 0.84 \%
supply
USB PHY SS section 3.3-V power supply USVpy 3.135 3.3 3.465 \%
Junction temperature T; — — 103 °C
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3.3 Power-On/Off Procedures

3.3.1 Power-On Sequence (PWC)

No restriction on relative timing

RTVDD [
1 Timing of both RTVDD and
i RTVDDOS rising
90%
RTVDDO08
Min.: 10 pus
Max.: None !
< >
RTRSTN
0.4 x RTVDD
' No restriction on relative timing
E Timing of either PWVDD or H
1 PWVDDOS rising E
PWVDD ! Min:1ms, Max. None 1y | Timing of both PWVDD and
' VAl PWVDDO8 rising
10% -1 \]/
| f 90%
PWVDDO8 i / :
! E Min.: 10 ps !
1 | Max.: None !
Min.: 32-kHz OSC oscillation stabilization time :
PWRSTN E : : p
0.4 x PWVDD
Figure 3.3-1  Power-On Sequence (PWC)
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3.3.2 Power-On/Off Sequence (other than for PWC)
3.3.21 Power-On Sequence (other than for PWC)
0.8 V: Min.: 10 ps, Max.:10 ms
1.1 V: Min.: 80 ps, Max.: None
1.8 V: Min.: 80 ps, Max.:10 ms
0.8V 1 A90%
Timing.1 1.1V i
18v d 10:%Min.: 1ps Min.: 40 ps, Max.: None
| Max.: None <>,
£ 50%
Timing.2 0.8V /
10% i Min.: 20 ps Min.: 40 ps, Max.: None
! Max.: None <1
<> F90%
Timing.3 1.8V i f 3.3 V: Min.: 40 ps, Max.; None (USVD330, USVPH)
10%: . 3.3 V: Min., Max.: None (VDD33)
' IMin.:0ps
! Max.: None i<>t
p " 90%
Timing.4 3.3V 5
; 10% IMin.:Ops Min.: 10 ps, Max.: None
! Max.: 10 ms<>t
K—> L%
Timing.5 0.8V /
10%. 1
} Min.: 10 ps
E Max.: None
RSTN (Input | E
STN (Input) 74.4 x VDD18
' in.: 10 ps, Max:: None
| E g 90% |
LPVDD 0.8V 10% 4 /
Min.: 48-MHz OSC oscillation stabilization time
Note: See Table 3.3-1, Table 3.3-2, and Table 3.3-3 for the power supplies which are turned on with the given timing.
Figure 3.3-2  Power-On Sequence (other than for PWC)

Table 3.3-1, Table 3.3-2, and Table 3.3-3 show the correspondence between the power supplies and the power-on

(off) timings.

Table 3.3-1 Various Power Supplies and Power On/Off Timings

Power Voltage Power Supply Name Timing
0.8V VDDO08 Timing.1
1.1V LPVDDQ

1.8V VDD18, LPVAA

0.8V U2vDDO08, U3vDDO08, U4vDDO08, PCVDD08, OTVDDO08 Timing.2
1.8V U2vDD18, U3vDD18, U4vDD18, PCVYDD18, OTVDD18, USVDDH Timing.3
33V VDD33, USvD330, USVPH Timing.4
0.8V USDVDD, USVP, USVPTX, LPVDD* Timing.5
Note 1. When not controlled by the System FW, the power is on (off) at Timing.5.

When controlled by the System FW, connect the 0.8-V power supply to the LP

VDD pin of this LSI via the power switch. In

addition, connect the PWMEMSWIENA pin of this LSI to an enable pin of this power switch.

RO1DS0459EJ0100 Rev.1.00
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Table 3.3-2 Various Power Supplies and Power On/Off Timings (PLL, TSU, etc.)

Power Voltage Power Supply Name Timing

0.8V uU7vDDO08, PLDVDDO08N (n =1, 2, 3, 4, 6), TSnDVDDO08A (n =0, 1) Timing.1 or Timing.2

18V U5vDD18, U6vDD18, U7VDD18, PLVDDn (n =1, 2, 3, 4, 6), TSnAVDD18 (n =0, 1), Timing.1 or Timing.3
PREDVDD33

Table 3.3-3 Various Power Supplies and Power On/Off Timings (1.8-V/3.3-V Switching 1/O)

1/0 Voltage Power Supply Name Case Timing

Used as the 1.8-V 1/O Pre-driver power supply*! 1 Timing.1
I/0 power supply*?
Pre-driver power supply*! 2 Timing.1
I/O power supply*? Timing.3
Pre-driver power supply*! 3 Timing.3
I/O power supply*?

Used as the 3.3-V 10 Pre-driver power supply*! 4 Timing.1
I/O power supply*? Timing.4
Pre-driver power supply*! 5 Timing.3
I/O power supply*? Timing.4

Note 1. MMPREDVDD, PAPREDVDD,PBPREDVDD, PCPREDVDD, SDOPREDVDD, SD1FVDD, U10VDD18, U11VDD18,

GEPREDVDD

Note 2. MMMODVDD, PAMODVDD, PBMODVDD, PCMODVDD, SDOMODVDD, SD1FMODVDD, U10MODVDD, U11MODVDD,

GEMODVDD

The following restrictions apply to the order of turning on the pre-driver power supply and the 1/0O power supply for the
power supply of the 1.8-V/3.3-V switching 1/0.

¢ \When used as the 1.8-V 1/O, “the pre-driver power supply and the 1/0O power supply are turned on at the same
time” or “the pre-driver power supply is turned on first and then the 1/0 power supply”.

¢ When used as the 3.3-V /O, “the pre-driver power supply is turned on first and then the I/O power supply”.

When used as the 1.8-V 1/O, the pre-driver power supply and the 1/O power supply must be turned on or off in case 1, 2,

or 3. When used as the 3.3-V 1/O, they must be turned on or off in case 4 or 5.
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3.3.2.2 Power-Off Sequence (other than for PWC)
Timing.1 0.8V (VDDO08), 1.1V (LPVDDQ), 1.8 V (LPVAA, VDD18)
Min.: O ps 0%
Max.. None
Timing.2 0.8 V (U2vDD08, U3VDDO08, U4VDD08, PCVDDO08, OTVDDO8) '
! 90%4.\
Timing.3 1.8V (U2vDD18, U3VDD18, U4VDD18, PCVDD18, OTVDD18, USVDDH) :
: \ > Min.: 0 pst
' Max.: None
N-10%
Timing.3 1.8 V (PREDVDD33) )
90%\
Timing.4 3.3V (VDD33, USVD330, USVPH) — ! Min.: 0 s
Min.: O ps 1 Max.: None
Max.: None \ !
H 10%
Timing.5 0.8 V (USDVDD, USVP, USVPTX, LPVDD)
90%
Min.: 0 us'
+ Max.: Non.e
RSTN (Input)
0.4 x voms%
PLL. TSU power supply*® E
Timing.1 0.8 V (U7VDDOS, PLDVDDOSn (n=1,2,3,4,6), TSNDVDDO8A (n =0, 1))
5 Min.: O ps 00%3
5\ Max.: None \
Timing.3 1.8 V (USVDD18, U6VDD18, U7VDD18, PLVDDn (n = 1, 2, 3, 4, 6), TSnAVDD18 (n = 0, 1), )
1 90%
: Min.: 0 ps \
! Max.: None
1.8-V/3.3-V switching I/O power supply (when used as the 3.3-V I0)**
Timing.1 Pre-driver power supply (MMAPREDVDD, PAPREDVDD, PBPREDVDD, PCPREDVDD,
SDOPREDVDD, SD1FVDD, U10VDD18, U11VDD18, GEPREDVDD)
90%-&
Timing.4 10 power supply (MMMODVDD, PAMODVDD, PBMODVOD, PCMODVDD, :
SDOMODVDD, SD1FMODVDD, U10MODVDD, U1tMODVDD, GEMODVDD) ! Min.: 0 ps
90% r : Max.: None
Min.: 0 ps \ H :
Max.: None |
10%
Note: The power off time difference must be minimized.
Note 1.  The power supply in the case of Timing.2 (0.8 V) must be turned off no less than 0 ns after the power supply in the case of
Timing.3 (1.8 V) is turned off
Note 2.  The power supply in the case of Timing.3 (1.8 V) must be turned off no less than 0 ns after the power supply in the case of
Timing.4 (3.3 V) is turned off.
Note 3. The 0.8-V power supply and the 1.8-V power supply are indicated in the case of Timing.1 and Timing.3, respectively.
No restrictions apply to the order of turning off the 0.8-V power supply and the 1.8-V power supply.
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(Continuation of the previous page)

Note 4.  This is used as the 3.3-V I/O, and the pre-driver power supply and the 1/0 power supply are indicated in the case of Timing.1
and Timing.4, respectively.
The pre-driver power supply must be turned off no less than 0 ns after the 1/O power supply is turned off.
When used as the 1.8-V I/0, no restrictions apply to the order of turning on the pre-driver power supply and the /0 power
supply.

Figure 3.3-3  Power-Off Sequence (other than for PWC)
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3.3.3 Timing Limitations when Power is being Turned On

Control the input signals according to the timing limitations for power being turned on.

90%
- 0.8 V (VDDO8)
Timing.1
ming-2 1 gv (10) W/

90%
Timing.2 0.8V (PCI)
10%:
; 90%
Timing.3 1.8V (PCI) |
10% 1

PCle reference clock* ; Stable clock signals
<PCREFCKP, PCREFCKM (Input)> :

>< : Don’t Care Unstable clock Min.: 0 ps, Max.: None

Note 1.  For the PCle reference clock, input the clock signal after the oscillation stabilization before the PCI 1.8-V power supply
(PCVDD18) is risen.

Figure 3.3-4  PCI Reference Clock Input Timing
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90%
0.8 V (VDDO8)

Timing 1 'g v (o)

Timing 4 3.3V (I/0)

10%

RSTN (Input)

Hi-Z, pull-down, or pull-up*?

1.8 V GPIO (1/0)**

Max.: 10 ps

Hi-Z, pull-down, or pull-up*?
3.3V GPIO (I/0)**

: Unknown value
Max.: 10 ps

Note 1.  After both the internal power and I/O power supply voltages (1.8 V or 3.3 V) have risen, the reset is effective by the time 10 ps
(max.) have elapsed and the pin states are stable. The pin states are not guaranteed between the supply voltages rising and
the reset becoming effective.

Note 2.  The state depends on the pin. For the initial states of the respective pins, refer to “Initial Value after POR” in the list of
external pins.

Figure 3.3-5  GPIO Timing at Power-On

RO1DS0459EJ0100 Rev.1.00 RENESAS Page 55 of 79
Jul 24, 2024



RZ/V Series, VisionAl_ASSP RZ/V2MA Section 3 Electrical Characteristics

3.4 DC Characteristics
3.4.1 Supply Current

34.1.1 Maximum Supply Current

Conditions for the supply current: Power supply voltage = Max. value, Tj = —40 to 125°C

Table 3.4-1 Max. Supply Currents during Operation (1/2)

Item Symbol Max. Unit Note
VDDO08 core power supply current Ibpos 3816 mA The current must be within the maximum
supply current.
XTAL power supply current IbbRTVDDOS 700 HA RTVppos*!
PWC clock power supply current IpDRTVDD 300%3 HA RTVpp*?
PWC core power supply current IbpPwWvDDOS 1 mA PWVpp0s
PWC I/O power supply current IbbPwvDD 3 mA PWVpp
PORTO01(A), PORTO3 pre-driver power supply IbpPAPRE 2 mA PAPREDVpp: PWMO - 7, CSIO, TRDATS6 - 15
current
PORTO1(A), PORTO3 I/O power supply current IbbPamoD 23 mA PAMODVpp: PWMO - 7, CSIO, TRDATS6 - 15
PORTO01(B), PORT04, PORTO7, PORT21 pre- IpopePRE 1 mA PBPREDVpp: PWM8 - 15, TRACEO - 6
driver power supply current
PORTO01(B), PORT04, PORTO7, PORT21 I/O IoopeMOD 16 mA PBMODVpp: PWMS8 - 15, TRACEO - 6
power supply current
PORTO06 pre-driver power supply current IbppcPrE 1 mA PCPREDVpp: P0600 - 11
PORTO6 I/O power Supply current IDDPCMOD 11 mA PCMODVDD P0600 - 11
PORT10 pre-driver power supply current IbbutoPRE 1 mA U10Vppis
PORT10 I/O power supply current Ibbuomon 4 mA U10MODVpp
PORT11 pre-driver power supply current IbbuL1PRE 1 mA U11Vppis
PORT11 I/O power supply current Ibbu11mon 4 mA U11MODVpp
PORTOO pre-driver power supply current |IboMMPRE 2 mA MMPREDVpp: eMMC HS200
PORTOO I/O power supply current Ibommmon 10 mA MMMODVpp: eMMC HS200
PORTO08 pre-driver power supply current IbpspoPRe 1 mA SDOPREDVpp: SDIO SDR104
PORTO08 I/O power supply current Ibbspomon 16 mA SDOMODVpp: SDIO SDR104
PORTO09 pre-driver power supply current Ibpspir 1 mA SD1FVpp: SDIO SDR104
PORTO09 I/O power supply current Ibpspimon 16 mA SD1FMODVpp: SDIO SDR104
PORT15, PORT16, PORT17 pre-driver power IbbcerrE 1 mA GEPREDVpp
supply current
PORT15, PORT16, PORT17 I/O power supply IbbcEMoD 17 mA GEMODVpp
current
VDD18 group /O power supply current Ibp1s 3 mA Vppis: [ICO - 1, DEBUG
(PORTO2 I/O,
PORTOS /O,
PORT20 I/O.
1.8-V OSC,
RSTN /0O,
debugger I/0O,
MDO-7 1/0)
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Table 3.4-1 Max. Supply Currents during Operation (2/2)

Item Symbol Max. Unit Note
VDD33 group pre-driver power supply current Ioppress 2 mA PREDVppss3
(PORT12 1/0,
PORT13 I/O,
PORT14 I/0O,
PCle /O,
USB 1/0,
LSl test I/0)
VDD33 group /O power supply current Ibpss 20 mA Vopss
(PORT12 I/O,
PORT13 I/O,
PORT14 I/O,
PCle /O,
USB 1/O,
LSl test I/0)
PLL ch. 1, 2, 3, 4, 6 0.8-V power supply current IbppLos 16 mA Total of PLDVppos1, PLDVppos2, PLDVpposs,
PLDVpposa, PLDVppogs
PLL ch. 1, 2, 3, 4, 6 1.8-V power supply current IbppL1s 14 mA Total of PLVpp1, PLVpp2, PLVpps, PLVppa,
PLVpps
0.8-V power supply current IbboTos 9 mA OTVbpos
1.8-V power supply current IbboT1s 60 mA OTVopis
TSU ch. 0 0.8-V power supply current IbpTsos 1 mA TSODVpposa
TSU ch. 1 0.8-V power supply current IbpTsos 1 mA TS1DVoposa
TSU ch. 0 1.8-V power supply current IbpTsis 4 mA TSOAVpp1s
TSU ch. 1 1.8-V power supply current IbpTsis 4 mA TS1AVppis
Sub-unit 0.8-V power supply Ibbuos 15 mA Total of U2Vppog, U3Vppos, U4Vppos, U7Vppos
Sub-unit 1.8-V power supply Iopuis 8 mA Total of U2Vpp1s, U3Vpp1g, U4Vppis, USVppis,
UGVDDI& U7VDD18
LPDDR4 core 0.8-V power supply current IbbLPVDD 800 mA LPVpp: 3200 Mbps
LPDDR4 PLL 1.8-V power supply current IbpLpvaa 6 mA LPVaa: 3200 Mbps
LPDDR4 PHY 1.1-V power supply current IbbLpvDDO 314 mA LPVppg: 3200 Mbps
PCle PHY 0.8-V power supply current Ibppcos 188 mA PCVppos
PCle PHY 1.8-V power supply current Ibopcis 132 mA PCVoppi1s
USB PHY 0.8-V power supply current Ibbusos 88 mA Total of USDVpp, USVp, USVerx
USB PHY 1.8-V power supply current Ibpusis 21 mA USVppH
USB PHY 3.3-V power supply current Ibbusas 57 mA Total of USVpazg, USVpy

Note 1.  Reference value for the XTAL power supply current (at normal temperature at 0.8 V): 35 pA
Note 2.  Reference value for the PWC clock power supply current (at normal temperature at 1.5 V): 10 pA

Note 3.  In normal operation, current flows to the PWISO pin via a pull-up resistor, so this amount of current must be taken into
account when the current drawn is estimated.
[Example] When the pull-up resistance is 10kQ, 1.5 V/10kQ = 150 pA
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3.4.2

Standard I/O Characteristics

For the 1/0 groups, refer to the multiplexed pin group numbers in the list of external pins.

Table 3.4-2 DC Characteristics
Voo = 1.35 V to 1.65 V (I.5-V 1/O group), Voo = 1.65 V to 1.95 V (1.8-V 1/O groups 1, 2, 3, and 4), Vop =
1.65 V to 3.60 V (3.3/1.8-V switching I/O groups 1 and 2), Voo = 3.00 V to 3.60 V (3.3-V I/O group)
Item Symbol | Min. Typ. Max. Unit Condition
External voltage tolerance 1.8-V I/O group 3** VoL — — 3.6 \% Vop power-off & on
High-level input voltage — Vin 0.7 x Vop — Voo + 0.3 \ —
Low-level input voltage — Vi -0.3 — 0.3 x Vpp \% —
Hysteresis voltage 1.5-V 1/O group** AV 0.1 x Vop — — \ —
1.8-V I/O group 1*2 AV 01xVpp |— — Y,
1.8-V I/O group 2*3
1.8-V I/O group 3** AV 0.08 x Vpp | — — Y
3.3/1.8-V switching I/O group 1*¢ | AV 0.08 x Vpp | — — Y,
3.3/1.8-V switching I/O group 2" | AV 0.1 — — \%
3.3-V 1/O group*® AV 0.08 x Vpp | — — \Y;
High-level input current 1.5V I/O group** [ — — 12 WA Vinis = Vop max &
(Non-tolerant input buffer) Vbp power-on
1.8-V I/O group 1*? Iin — — 12 HA Vin1s = Vpp max &
1.8-V I/O group 2*® Vop power-on
1.8-V I/O group 4*°
3.3/1.8-V switching 1/0 group 1*¢ | I — — 12 HA Vinss = Vpp max &
3.3/1.8-V switching 1/0 group 2*7 Vpp power-on
3.3-V 1/O group*® Iin — — 12 HA
High-level input current 1.8-V I/O group 3** liH — —_ 12 HA Vin1s_tol = Vbp Max &
(Tolerant input buffer) Vop power-on
High-level input current 1.8-V I/O group 3** I — — 200 HA Vin1s = Vbp max
(Input buffer with pull-down | 1.8-V I/O group 4*°
resistor) 3.3/1.8-V switching /O group 1#° | I - — 200 PA | Vings = Voo max
3.3/1.8-V switching 1/0 group 2*7 | I — — 150 HA
3.3-V 1/O group*® Iin — — 200 HA
Low-level input current 1.5-V 1/O group** I -12 — — HA Vinis = Vss
(Non-tolerant input buffer) | 1 gy 1/0 group 1* I 12 _ _ HA Vinig = Vss
1.8-V I/O group 2*3
1.8-V I/O group 4*° I -12 — — HA
3.3/1.8-V switching I/O group 1*¢ | I -12 — — HA Vinzs = Vss
3.3/1.8-V switching I/O group 2" | I -12 — — HA
3.3-V I/O group*® I -12 — — HA
Low-level input current 1.8-V I/O group 3** I -12 — — HA Vin1g_tol = Vss
(Tolerant input buffer)
Low-level input current 1.8-V I/O group 2*® I -180 —_ —_ HA Vinig = Vss
(Input buffer with pull-down | 1 g.v/ /0 group 3* I 200 _ _ PA
resistor) 1.8-V IO group 4+
3.3/1.8-V switching I/O group 1*¢ | I -200 — —_ HA Vinaz = Vss
3.3/1.8-V switching 1/O group 2*7 | I -190 — — HA
3.3-V 1/O group*® I -200 — — HA
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Iltem Symbol | Min. Typ. Max. Unit Condition
High-level output voltage 1.5-V I/O group** VoH 0.8 x Vop — Vop \ lon = -1.8 mA-
1.8-V I/O group 1*? Vou 08xVpp |— Vop \Y lon =-3.8 MA
1.8-V I/O group 2*3 VoH 0.8 x Vop — Vop \% lon = -1.8/-3.8/-7.8/-11
mA (drive strength
X1/X2/X4/X6)
1.8-V I/0O group 3** Von 0.8 x Vop — Vop \% lon = -1.6/-3.2/-6.4/-9.6
1.8-V 1/O group 4*5 mA (drive strength
X1/X2/X4/X6)
3.3/1.8-V switching 1/0 group 1 Vo 0.8 x Vpp — Vop \% low = —=1.6/-3.2/-6.4/-9.6
(1.8 Vv)*® mA (drive strength
X1/X2/X4/X6)
3.3/1.8-V switching 1/0 group 1 VoH 0.8 x Vpp — Voo \% low = —2/-4/-8/-12 mA
(3.3 V)*6 (drive strength
X1/X2/X4/X6)
3.3/1.8-V switching 1/O group 2 VoH 0.8 x Voo — Vop \ lon = =5/-6/-7/-10 mA
(1.8 V)*" (drive strength
X1/X2/X4/X6)
3.3/1.8-V switching 1/O group 2 Von 0.8xVpbp — Vop \% lon = -9/-11/-13/-18 mA
(3.3 V)*" (drive strength
X1/X2/X4/X6)
3.3-V 1/O group*® Vou 08xVop |— Vop \Y lon = —2/-4/-8/-12 mA
(drive strength
X1/X2/X4/X6)
Low-level output voltage 1.5-V I/O group** Vo 0 — 0.2 x Vop lo. =1.8 mA
1.8-V I/O group 1*? VoL 0 — 0.2 x Vop lo =3.8 mA
1.8-V I/O group 2*3 VoL 0 — 0.2 x Vpp loL = 1.8/3.8/7.8/11 mA
(drive strength
X1/X2/X4/X6)
1.8-V I/O group 3** Vo 0 —_ 0.2 x Vop \% loL = 1.6/3.2/6.4/9.6 mA
1.8-V I/O group 4*° (drive strength
X1/X2/X4/X6)
3.3/1.8-V switching 1/0 group 1 Vo 0 — 0.2 x Vop \% loL = 1.6/3.2/6.4/9.6 mA
(1.8 Vv)*® (drive strength
X1/X2/X4/X6)
3.3/1.8-V switching 1/0 group 1 Vo 0 — 0.2 x Vop \% loL = 2/4/8/12 mA (drive
(3.3 V)*8 strength X1/X2/X4/X6)
3.3/1.8-V switching 1/0O group 2 Vo 0 — 0.2 x Vop \% loL = 5/6/7/10 mA (drive
(1.8 V)*7 strength X1/X2/X4/X6)
3.3/1.8-V switching 1/0 group 2 Vo 0 — 0.2xVpp \% loL = 9/11/13/18 mA
(3.3 V)*" (drive strength
X1/X2/X4/X6)
3.3-V 1/O group*® Vo 0 — 0.2 x Vop \% loL = 2/4/8/12 mA (drive
strength X1/X2/X4/X6)
Pull-up resistance 1.8-V I/O group 2*3 Reu 11 — a7 kQ —
1.8-V I/O group 3** Reu 11 — 49 kQ —
1.8-V I/O group 4*°
3.3/1.8-V switching 1/0 group 1 Rpu 11 — 49 kQ —
(1.8 V)*®
3.3/1.8-V switching 1/0 group 1 Reu 15 — 83 kQ —
(3.3V)*®
3.3/1.8-V switching 1/0 group 2 Reu 12 — 92 kQ —
(1.8 V)*"
3.3/1.8-V switching 1/0 group 2 Reu 18 — 72 kQ —
(3.3 V)"
3.3-V 1/O group*® Reu 15 — 83 kQ —
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Iltem Symbol | Min. Typ. Max. Unit Condition
Pull-down resistance 1.8-V I/O group 3** Rep 12 — 45 kQ —
1.8V I/O group 4*°
3.3/1.8-V switching 1/0 group 1 Rep 12 — 45 kQ —
(1.8 V)*®
3.3/1.8-V switching 1/0 group 1 Rep 20 — 75 kQ —
(3.3V)*®
3.3/1.8-V switching 1/O group 2 Rep 13 —_ 92 kQ —
(1.8 V)*7
3.3/1.8-V switching 1/O group 2 Rep 24 —_ 87 kQ —
(3.3 V)*"
3.3-V 1/O group*® Rep 20 — 75 kQ —
Input capacitance — Cin — — 10 pF

Note 1.  Target I/O group: 1.5-V PWC I/O

Note 2.  Target I/O group: PWC 1/O

Note 3.  Target I/O group: PORT20 I/O, RSTN 1/O, 1.8-V OSC
Note 4. Target I/O group: PORT02 I/O, PORTO5 1/O

Note 5. Target I/O group: MDO-7 I/O, debugger /O

Note 6. Target I/O group:
PORTO1(A) I/O, PORTO03 I/0, PORT01(B) I/0, PORT04 /0, PORT07 I/O, PORT21 I/O, PORTO06 1/O, PORT10 /O,
PORT11 I/O

Note 7.  Target I/O group:
PORTOO I/0, PORTO08 I/0, PORTO09 I/0, PORT15 I/O, PORT16 1/O, PORT17 I/O

Note 8.  Target I/O group:
PORT12 I/O, PORT13 I/O, PORT14 I/O, PCle I/O, USB I/O, LSl test I/O
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3.5 AC Characteristics

AC characteristics measurement conditions
¢ 1/O signal reference levels:

Vop1e/2, Vopas/2, MMMODVpp/2, PAMODCpp/2, PBMODVpp/2, PCMODVpp/2, SDOMODVpp/2,
SD].FMODVDD/Z, U].OMODVDD/Z, GEMODVDD/Z, UllMODVDD/Z, V|H, VoH (min.), V||_, VoL (max.)
(Refer to the corresponding timing charts.)

e Qutput load: C. = 20 pF if not otherwise stated
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3.5.1 IIC Bus Interface
Table 3.5-1 I1IC Timing
Iltem Symbol Min. Typ. Max. Unit Note
12SCLn cycle time teye 2500 — — ns
12SCLn low level width tLow 1300 — — ns
12SCLn high level width thich 600 — — ns
Bus free time (time from start to stop condition) tuF 1300 — — ns
Start condition hold time thsta 600 — — ns
Restart condition setup time tssTa 600 — — ns
Stop condition setup time tssto 600 — — ns
12SDAnN setup time tspat 100 — — ns
12SDAn hold time thpat 0 — 900 ns
Note: n=0to3
P S Sr P
; | tsur E :
ry /7N [Ty 1
12SDA /1 S ! ! |
i . 7 i/ __JK
i . . tSSTO
; tHSTAi tssta | | tspat
S
- A [
12SCL g i
! - - i
E tlow thich
; i : teye i !
Note: S: START condition
P: STOP condition
Sr: Repeated START condition
Figure 3.5-1  IIC Timing
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3.5.2 Clocked Serial Interface (CSI)

35.2.1 Master Mode

Table 3.5-2 Master Mode Timing

Iltem Symbol Min. Typ. Max. Unit Note

CSSCLKn cycle time teye 41.66 — — ns

CSSCLKn output low level width tLow 18 — — ns Falling edge mode*!
CSSCLKn output high level width thich 18 — — ns Rising edge mode*!
CSRXDn setup time tsrxp tlow = 9 — — ns

(CSSCLKn rising and falling edges)

CSRXDn hold time thrxD 5.0 — — ns

(CSSCLKn rising and falling edges)

CSTXDn output delay time torxo -5.0 — 7.5 ns *1

(CSSCLKn rising and falling edges)

Note: n=0to5

Note 1. The 3-wire serial interface (CSl) should be used with a driving ability of at least X2.
Select one of the driving abilities listed below according to the load capacitance.
X2@C, = 15 pF, X4@C, = 20 pF

teye

g trow

CSSCLKn
(Output)

f
|

CSSCLKn |
Inverted clock _/—\—/Il—\\—/_
(Output) i

g tsrxp 9’—%
E —> ;E thrxp

CSRXDn E [ \

(Input) \ /

torxo (Max.) torxo (Min.)

CSTXDn

(Output)

Figure 3.5-2  Master Mode Timing
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35.2.2 Slave Mode

Table 3.5-3 Slave Mode Timing

Iltem Symbol Min. Typ. Max. Unit Note

CSSCLKn cycle time teye 41.66 — — ns

CSSCLKn input low level width tLow 18 — — ns Falling edge mode
CSSCLKn input high level width thicH 18 — — ns Rising edge mode
CSRXDn setup time tsrxp 7.5 — — ns

(CSSCLKn rising and falling edges)

CSRXDn hold time thrxD 5.0 — — ns

(CSSCLKn rising and falling edges)

CSCSn setup time tscs 84 — — ns

(CSSCLKn rising and falling edges)

CSCSn hold time thes 21 — — ns

(CSSCLKn rising and falling edges)

CSTXDn output delay time torxo -5.0 — 10.5 ns *1

(CSSCLKn rising and falling edges)

Note: n=0to5

Note 1. The 3-wire serial interface (CSl) should be used with a driving ability of at least X2.

Select one of the driving abilities listed below according to the load capacitance.
X2@C, = 15 pF, X4@C, = 20 pF

CSCSn Y
(Input) ;

thicH

CSSCLKn : ; |
(Input) f !

CSSCLKn . | | .
Inverted clock }I \' \ }.
(Input) i ' ' '

—
CSRXDn ! / \_«
(Input) \:—:/ A A
torxo (Ma'X.) : : torxo (Minl-)
. . LC
CSTXDn >
(Output) <<
] V | >
Figure 3.5-3  Slave Mode Timing
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3.5.3 Ethernet MAC interface (ETHER)

3531 100-Mbps Ethernet Mode

Table 3.5-4 100-Mbps Ethernet Mode Timing

Iltem Symbol Min. Typ. Max. Unit Note
GETXC cycle time treye 395 40 40.5 ns
GETXEN output delay time toTxe 0 — 25 ns
GETXD output delay time totxp 0 — 25 ns
GERXC cycle time treyc 395 40 40.5 ns
GERXDV setup time tsrxv 10 — — ns
GERXDV hold time thrxv 10 — — ns
GERXD setup time tsrxp 10 — — ns
GERXD hold time thrxp 10 — — ns
GERXER setup time tsrer 10 — — ns
GERXER hold time threER 10 — — ns
A A A A R YA AV AV AYAVAVAWAVAVAVAVAUAWAWY
GETXEN b IRIP \
GETXD X pPreamble X sfp X DATA X CRC X
GETXER
GECRS / | U
GECOL

Figure 3.5-4  Transmission Timing

k_)itmc
_t_:klsnxv ' E __:eluwxv
GERXDV F ! H
}' K ; /I ;: Ie thrxp %—
SRXD. ;. Ié :
GERXD X Preamble DATA X CRC X
GERXER
Figure 3.5-5  Reception Timing (Normal)
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GERXDV / / \
GERXD X preamble X srp X pata X i XXX X
tonen J K trer
o
GERXER + X

Figure 3.5-6  Reception Timing (in Cases of Error)
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3.5.3.2 1-Gbps Ethernet Mode

Table 3.5-5 1-Gbps Ethernet Mode Timing

Iltem Symbol Min. Typ. Max. Unit Note
GECLK input frequency frer125cK 125 -100 ppm — 125 + 100 ppm MHz
GECLK input duty ratio lputy 45 50 55 %
GEGTXCLK cycle time toTeye 7.5 8 8.5 ns
GETXEN output delay time toeTxE 0.5 — 55 ns
GETXD output delay time toeTxD 0.5 — 55 ns
GERXC cycle time toRreye 7.5 8 8.5 ns
GERXDV setup time tserxv 25 — — ns
GERCDV hold time therxv 0.5 — — ns
GERXD setup time tserxD 2.5 — — ns
GERXD hold time therxD 0.5 — — ns
GERXER setup time tsGRER 2.5 — — ns
GERXER hold time tHoreR 0.5 — — ns
_>:_:(_tomxg i
GETXEN X _)_(_t \
GETXD X preambe X sfp X DATA X CRC X
GETXER
GECRS / \
GECOL

Figure 3.5-7  Transmission Timing

K teroe
tserxv __:(_tHeva
£
GERXD X Preamble = - DATA X CRC X
GERXER
Figure 3.5-8  Reception Timing (Normal)
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GERXDV / / \
GERXD X preamble X srp X pata X i XXX X
tsorer | A K torer
ol
GERXER + X

Figure 3.5-9  Reception Timing (in Cases of Error)
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3.54 SD Host Interface (SDI)

This LSI includes the SD host interfaces that are compliant with the SD specification version 3.01.

3.55 eMMC Interface (eMMC)
The eMMC interface should be used with a driving ability of at least X2.

Table 3.5-6 HS200 Timing

Iltem Symbol Min. Typ. Max. Unit Note

MMCLK cycle time teye 5 — 10 ns C.=15pF

MMCLK output low level width tLow 1.5 — — ns Vor = 0.65 x

MMCLK output high level width thich 15 — — ns Voo(MMMODVoo)
VoL =0.35 x

MMCLK rise time tr — — 1 ns Voo(MMMODVpp)

MMCLK fall time t — — 1 ns

MMCMD/ MMDAT output delay time topaT -15 — 0.9 ns

MMCMD/ MMDAT setup time*! tspar — — — ns

MMCMD/ MMDAT hold time*! thpaT — — — ns

MMCMD/ MMDAT data width** twoat 2.88 — — ns

Note 1. In HS200 mode, the sampling clock controller (SCC) must be used for tuning.

Table 3.5-7 High Speed Timing

Iltem Symbol Min. Typ. Max. Unit Note
MMCLK cycle time teye 20 — — ns C.=30pF
1.8-V operation:
MMCLK output low level width tLow 6.5 — — ns Vou = 0.65 x
Voo(MMMODVpp)
MMCLK output high level width thicH 6.5 — — ns VoL = 0.35 x
— Vpp(MMMODVpp)
MMCLK rise time t; — — 3 ns 3.3-V operation:
MMCLK fall time t — — 3 ns Von =0.625 x
Vpp(MMMODVpp)
MMCMD/ MMDAT output delay time tooar -6.5 — 2.5 ns Vo =0.25 x
Voo(MMMODVpp)
MMCMD/ MMDAT setup time tspat 4.0 — — ns
MMCMD/ MMDAT hold time thpaT 2.0 — — ns
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Table 3.5-8 Backward Compatible Timing

Item Symbol Min. Typ. Max. Unit Note
MMCLK cycle time teye 40 — — ns C_.=30pF
1.8-V operation:
MMCLK output low level width tlow 10 — — ns Vou = 0.65 x
- - Vop(MMMODV;p)
MMCLK output high level width thicH 10 — — ns VoL = 0.35 x
Voo(MMMODVop)
MMCLK rise time t; — — 10 ns L
3.3-V operation:
MMCLK fall time t — — 10 ns Vor = 0.625 x
Vpo(MMMODVpp)
MMCMD/ MMDAT output delay time topar -75 — 2.5 ns Vo =0.25 x
Voo(MMMODV5pp)
MMCMD/ MMDAT setup time tspat 4.0 — — ns
MMCMD/ MMDAT hold time thpat 2.0 — — ns
5 toye
\ E tLow \ thin
MMCLK (Output) ) /
LI ot !
. é . topar (Max.) ) : tDDAT (Min.)
MMCMD / MMDAT
(QOutput) i
t g ; t
-SDAT i HDAT
MMCMD / MMDAT —
(Input) ;
E—
! twoat !
Figure 3.5-10 eMMC Timing
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3.5.6 TRACE Interface (TRACE)

Table 3.5-9 TRACE Interface Timing

Iltem Symbol Min. Typ. Max. Unit Note
TRCLK cycle time teye 20 — — ns

TRCLK output low level width tLow 9 — — ns

TRCLK output high level width thicH 9 — — ns

TRCTL/ TRDATA output delay time torDAT 2 — 7 ns

(TRCLK rising edge)

TRCTL/ TRDATA output delay time torpaT 2 — 7 ns

(TRCLK falling edge)

teye

o

TRCLK
(Output)

tLow thicH

TRDAT, TRCTL
(Output)

toroAT toroaT toroaT

Figure 3.5-11 TRACE Interface Timing
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3.6 Various Analog Characteristics

3.6.1 LPDDR4 PHY Characteristics
The LPDDR4 PHY of this LSI is compliant with the JEDEC 209-4A standard.

3.6.2 USB PHY Characteristics

The USB PHY of this LSI is compliant with the following USB 3.1 GEN1 standard:

Universal Serial Bus 3.1 Specification

3.6.3 PCI Express PHY Characteristics
The PCI Express PHY of this LSI is compliant with the following PCle standard:
Revision 4.0 of the PCI Express® Base Specification for Gen1/Gen 2

3.6.4 Temperature Sensor Characteristics

Table 3.6-1 Temperature Sensor Characteristics

Item Symbol Min. Typ. Max. Unit Test Condition
Accuracy from 70°C to 125°C Acc70_125 — +2.0 +3.0 °C
Accuracy from -40°C to 70°C Accm40_70 — +3.0 +5.0 °C
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3.7

Oscillation Circuits for Connecting Crystal Resonators (OSC)

This LSI chip includes two oscillation circuits (OSC) for connection to crystal resonators, specifically a 48-MHz crystal
resonator for the system clock and a 32.768-kHz crystal resonator for the real-time clock. Table 3.7-1 lists the pins for
connecting the crystal resonators and the clock frequencies. Figure 3.7-1 shows an example of the connections with

crystal resonators.

Table 3.7-1 Pins for Connecting Crystal Resonators and Clock Frequency

External Pin Name /0 Clock Frequency

For the system clock

XIN Input 48 MHz (frequency deviation: 50 ppm, frequency temperature characteristic: £30 ppm)
XOouT Output 48 MHz

For the power sequence clock

48-MHz oscillation circuit

RTXIN Input 32.768 kHz (frequency deviation: £20 ppm)
RTXOUT Output 32.768 kHz
This LSI
CPG PwWC

32-kHz oscillation circuit

(OsC 10) (OsC 10)
Il Il
= =
XIN XOouT RTXIN RTXOUT
[ [
Rd Rd
q q
Crystal resonator Crystal resonator
48 MHz 32.768 kHz
CL1 i —V|' CL2 CL1 i —V|' CL2
Note: R Feedback resistor

Rd: Dumping resistor
Cioad (load capacitance of the crystal): See below for the formula.
Cioad = {CrL1 X CL2/ (CL1 + Ci2)} + PCB’s floating capacitance

Figure 3.7-1  Example of Connections with Crystal Resonators
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Place the crystal resonators and the capacitors C.; and Cy as close as possible to the pins to connect crystal resonators.
To avoid interference and to ensure correct oscillation, the grounding points of the capacitors appended to the crystal
resonators should be shared, and no wiring patterns should be placed near these components.

The characteristics of the crystal resonators are closely related to the design of the user board. Therefore, the user
should sufficiently evaluate them with reference to the example of connection of crystal resonators in Figure 3.7-1.

The circuit rating of a crystal resonator depends on the crystal resonator and the stray capacitance of the mounting
circuit. Therefore, contact the manufacturer of the crystal resonator before deciding upon the circuit rating. The user
should thoroughly evaluate and then set the parameters (resistor and capacitor values).

Table 3.7-2 is a list of recommended values for the crystal resonators.

Table 3.7-2 Recommended Model Values for the Crystal Resonators

Model Values for the Crystal Resonators
Clock Frequency | Max. ESR** Max. C*2 Max. Co*® Max. Drive Level
32.768 kHz 70 kQ 12.5 pF 1.4 pF 1pw
48 MHz 50 Q 10 pF 7 pF 100 pwW

Note 1. ESR means the equivalent series resistor of the crystal resonator.
Note 2.  C_ is the load capacitance of the crystal resonator.

Note 3. G, is the parallel capacitance of the crystal resonator.

RO1DS0459EJ0100 Rev.1.00 RENESAS Page 74 of 79
Jul 24, 2024



RZ/V Series, VisionAl_ASSP RZ/V2MA Section 4 Package Dimensions

Section 4  Package Dimensions

JEITA Package code RENESAS code Previous code MASS(TYP.)[g]
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Figure 4.1 Package Dimensions
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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.
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.

Input of signal during power-off state

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/0
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.

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.

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.
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 Vi
(Max.) and Vi1 (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 Vi. (Max.) and Vi (Min.).

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.

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.



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 depends 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
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such

specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless 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 subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance

with applicable laws and regulations.

11. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

12. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas

Electronics products.

(Notel) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled

subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property of
their respective owners.

(Rev.5.0-1 October 2020)

Contact information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/

© 2024 Renesas Electronics Corporation. All rights reserved.
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Trademarks (continued)

For the “Cortex” notation, it is used as follows;

— Arm® Cortex®-A53

Note that in each section of the Manual, this may be noted as Cortex-A53.

Examples of trademark or registered trademark used in the document of RZ/V2MA,;
CoreSight™: CoreSight is a trademark of Arm Limited.

Neon™: Neon is a trademark of Arm Limited.

eMMC™: eMMC is a trademark of MultiMediaCard Association

PCle®: PCle is a registered trademark of PCI-SIG, Inc.

PCI Express®: PCI Express is a registered trademark of PCI-SIG, Inc.

Note that in each section of the Manual, trademark notation of ® and TM may be omitted.

All other trademarks and registered trademarks are the property of their respective owners.

© 2024 Renesas Electronics Corporation. All rights reserved.
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