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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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RX64M Group 1. Overview

Table 1.4 Pin Functions (8/8)

Classifications Pin Name 1/0 Description

1/0 ports P00 to P03, P05, P07 /0 6-bit input/output pins
P10 to P17 /0 8-bit input/output pins
P20 to P27 /0 8-bit input/output pins
P30 to P37 1/0 8-bit input/output pins (P35: input pin)
P40 to P47 1/0 8-bit input/output pins
P50 to P56 1/0 7-bit input/output pins

(176-pin devices have only P50 to P53)

P60 to P67 /0 8-bit input/output pins
P70to P77 1/0 8-bit input/output pins
P80 to P83, P86, P87 110 6-bit input/output pins
P90 to P97 /0 8-bit input/output pins
PAO to PA7 /10 8-bit input/output pins
PBO to PB7 1/0 8-bit input/output pins
PCO to PC7 /0 8-bit input/output pins
PDO to PD7 /0 8-bit input/output pins
PEO to PE7 1/0 8-bit input/output pins
PFO to PF5 /10 6-bit input/output pins
PGO to PG7 1/0 8-bit input/output pins
PJ3, PJ5 /0 2-bit input/output pins

Note:  Note the following regarding pin names. For details, see section 1.5, Pin Assignments.
e We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups.
For the RSPI, QSPI, SDHI, and MMC interfaces, the AC portion of the electrical characteristics is measured for each group.
¢ Pins that have "-DS" appended to their names can be used as triggers for release from deep software standby.
e RIIC pin functions that have [FM+] appended to their names support fast-mode plus.
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RX64M Group

1. Overview

A B ¢ D E F G H J K L M N

13| PE3 PE4 &S] PE6 P67 PA2 PA4 PA7 PB1 PB5 &S] vce P74 | 13
12| PE1 PE2 P70 PE5 P65 PALl vce PBO PB2 PB6 P73 PC1 P75 | 12
11| P62 P61 PEO vce P66 VSS PA6 P71 PB4 PB7 pC2 PCO pPC3 | 11
10| Vss vce P63 PE7 PAO PA3 PA5 P72 PB3 P76 pC4 P77 P82 | 10

9| PD6 PD4 PD7 P64 P80 PC5 P81 PC7 |9

RX64M Group
8| PD2 PDO PD3 P60 PTLGO145KA-A vce P83 PC6 vss |8
(145-Pin TFLGA)
7| P92 P91 PD1 PD5 . P51 P52 P50 P55 | 7
(Upper Perspective
VIEW) VSS_ | USBO_
6| P90 P47 A P93 P53 P56 USB DP 6
VCC_ | USBO_
5| P45 P43 P46 vce P44 P54 P13 USE oM | 8
4| P42 |VREFLO| P41 PO1 EMLE | VBATT |BSCANP| P35 P30 P15 P24 P12 P14 | 4
MD/

3| P40 PO5 |VREFHO| PO3 PJ5 PJ3 FNeD | VSS P32 P31 P16 P86 P87 | 3

2| PO7 | AVCCO | PO2 PF5 VCL | XCOUT | RES# | VCC P33 P26 P23 P17 P20 |2

1| AVSSO | AVCC1 | AVSS1 | P00 VSS XCIN | XTAL | EXTAL | P34 P27 P25 P22 P21 |1

A B c D E F G H J K L M N
Note:  This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.7, List of Pin
and Pin Functions (145-Pin TFLGA).
Figure 1.6 Pin Assignment (145-Pin TFLGA)
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RX64M Group

1. Overview

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (4/5)
Pin Memory Interface
Number Timer Communication Camera Interface
Power Supply Bus (MTU, GPT, TPU, (ETHERC, SClg,
145-Pin | Clock System EXDMAC TMR, PPG, RTC, SClh, RSPI, RIIC, (QSP!I, SDHI, S12ADC,
TFLGA | Control /0 Port SDRAMC CMTW, POE, CAC) CAN, USB, SSl) MMCIF, PDC) | Interrupt | R12DA
K5 TRDATA2 P54 ALE/EDACKO | MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#/
CTX1/ETO_LINKSTA
K6 P53*1 BCLK
K7 P51 WR1#/BC1#/ SCK2
WAIT#
K8 vce
K9 TRDATAO P80 EDREQO MTIOC3B/PO26 SCK10/RTS10#/ MMC_D2-A/
ETO_TX_EN/ SDHI_WP-A/
RMIIO_TXD_EN QIO2-A
K10 P76 CS6# PO22 RXD11/ETO_RX_CLK/ | MMC_CMD-A/
REF50CKO SDHI_CMD-A/
QSSL-A
K11 PB7 A15 MTIOC3B/TIOCBS/ TXDY/ETO_CRS/
PO31 RMII0_CRS_DV
K12 PB6 Al14 MTIOC3D/TIOCAS/ RXDY/ETO_ETXD1/
PO30 RMII0_TXD1
K13 PBS A13 MTIOC2A/MTIOC1B/ | SCKO/RTS9#/
TIOCB4/TMRI1/PO29/ | ETO_ETXDO/
POE4# RMII0_TXDO
L1 P25 CS5# MTIOCAC/MTCLKB/ | RXD3/SMISO3/ HSYNC ADTRGO#
EDACK1 TIOCA4/PO5 SSCL3/SSIDATAL
L2 P23 EDACKO MTIOC3D/MTCLKD/ | TXD3/CTSO#/RTSO#/ | PIXD7
GTIOCOA-B/TIOCD3/ | SMOSI3/SS0#/
PO3 SSDA3/SSISCKO
L3 P16 MTIOC3C/MTIOC3D/ | TXD1/RXD3/SMOSI1/ ADTRGO#
TIOCBL/TCLKC/ SMISO3/SSDA1/
TMO2/PO14/ SSCL3/SCL2-DS/
RTCOUT USBO_VBUS/
USBO_VBUSEN/
USBO_OVRCURB
L4 P24 CS4#l MTIOC4A/MTCLKA/ | SCK3/ PIXCLK
EDREQ1 TIOCB4/TMRI1/PO4 | USBO_VBUSEN/
SSISCK1
L5 P13 MTIOCOB/TIOCA5/ TXD2/SMOSI2/ ADTRG1#
TMO3/PO13 SSDA2/SDAO[FM+]
L6 P56 EDACK1 MTIOC3C/TIOCAL
L7 P52 RD# RXD2/SMISO2/SSCL2
L8 TRCLK P83 EDACK1 MTIOCAC/ CTS10#/ETO_CRS/
GTIOCO0A-D RMII0_CRS_DV/
SCK10
L9 PC5 A21/CS2# MTIOC3B/MTCLKD/ | SCK8/RSPCKA-A/ MMC_D5-A
WAIT# GTIOC1A-DITMRI2/ | RTSS8#/ETO_ETXD2
PO29
L10 PC4 A20/CS3# MTIOC3D/MTCLKC/ | SCK5/CTS8#/ MMC_D1-A/
GTETRG-D/TMCI1/ SSLAO-A/ SDHI_D1-A/
PO25/POEO# ETO_TX_CLK QIO1-A/IQMI-A
L11 pC2 A18 MTIOC4B/ RXD5/SMISO5/ MMC_CD-A/
GTIOC2B-DITCLKA/ | SSCL5/SSLA3-A/ SDHI_D3-A
PO21 ETO_RX_DV
L12 P73 CS3# PO16 ETO_WOL
L13 VsSs
M1 P22 EDREQO MTIOC3B/MTCLKC/ | SCKO/ PIXD6
GTIOC1A-B/TIOCC3/ | USBO_OVRCURB/
TMOO0/PO2 AUDIO_MCLK
M2 P17 MTIOC3A/MTIOC3B/ | SCK1/TXD3/SMOSI3/ | PIXD3 ADTRG1#
MTIOC4B/ SSDA3/SDA2-DS/
GTIOCOB-B/TIOCBO/ | SSITXDO
TCLKD/TMO1/PO15/
POES#
M3 P86 MTIOC4D/ RXD10 PIXD1
GTIOC2B-B/TIOCAQ
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (28 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 BO04h |CAC CAC Status Register CASTR 8 8 2,3 PCLKB 2ICLK CAC
0008 BOO6h |CAC CAC Upper-Limit Value Setting Register CAULVR 16 16 2, 3 PCLKB 2 ICLK CAC
0008 BOO8h |CAC CAC Lower-Limit Value Setting Register CALLVR 16 16 2,3 PCLKB 2 ICLK CAC
0008 BOOAh |CAC CAC Counter Buffer Register CACNTBR 16 16 2,3 PCLKB 2ICLK CAC
0008 BO8Oh  [DOC DOC Control Register DOCR 8 8 2,3 PCLKB 2ICLK DOC
0008 B0O82h |DOC DOC Data Input Register DODIR 16 16 2,3 PCLKB 2ICLK DOC
0008 B084h |DOC DOC Data Setting Register DODSR 16 16 2, 3 PCLKB 2 ICLK DOC
0008 B10Oh |ELC Event Link Control Register ELCR 8 8 2,3PCLKB 2ICLK ELC
0008 B101h |ELC Event Link Setting Register 0 ELSRO 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B104h |ELC Event Link Setting Register 3 ELSR3 8 8 2,3PCLKB 2 ICLK ELC
0008 B105h |ELC Event Link Setting Register 4 ELSR4 8 8 2,3PCLKB 2 ICLK ELC
0008 B108h |ELC Event Link Setting Register 7 ELSR7 8 8 2, 3 PCLKB 2ICLK ELC
0008 B10Bh |ELC Event Link Setting Register 10 ELSR10 8 8 2,3PCLKB 2ICLK ELC
0008 B10Ch |ELC Event Link Setting Register 11 ELSR11 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B10Dh |ELC Event Link Setting Register 12 ELSR12 8 8 2,3PCLKB 2 ICLK ELC
0008 B1OEh |ELC Event Link Setting Register 13 ELSR13 8 8 2,3 PCLKB 2ICLK ELC
0008 B110h |ELC Event Link Setting Register 15 ELSR15 8 8 2, 3 PCLKB 2ICLK ELC
0008 B111h |ELC Event Link Setting Register 16 ELSR16 8 8 2,3PCLKB 2 ICLK ELC
0008 B113h |ELC Event Link Setting Register 18 ELSR18 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B114h |ELC Event Link Setting Register 19 ELSR19 8 8 2,3 PCLKB 2ICLK ELC
0008 B115h |ELC Event Link Setting Register 20 ELSR20 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B116h |ELC Event Link Setting Register 21 ELSR21 8 8 2,3PCLKB 2 ICLK ELC
0008 B117h |ELC Event Link Setting Register 22 ELSR22 8 8 2,3PCLKB 2 ICLK ELC
0008 B118h |ELC Event Link Setting Register 23 ELSR23 8 8 2, 3 PCLKB 2ICLK ELC
0008 B119h |ELC Event Link Setting Register 24 ELSR24 8 8 2,3PCLKB 2ICLK ELC
0008 B11Ah |ELC Event Link Setting Register 25 ELSR25 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B11Bh |ELC Event Link Setting Register 26 ELSR26 8 8 2,3PCLKB 2 ICLK ELC
0008 B11Ch |ELC Event Link Setting Register 27 ELSR27 8 8 2,3 PCLKB 2ICLK ELC
0008 B11Dh |ELC Event Link Setting Register 28 ELSR28 8 8 2, 3 PCLKB 2ICLK ELC
0008 B11Fh |ELC Event Link Option Setting Register A ELOPA 8 8 2,3PCLKB 2 ICLK ELC
0008 B120h |ELC Event Link Option Setting Register B ELOPB 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B121h |ELC Event Link Option Setting Register C ELOPC 8 8 2,3PCLKB 2 ICLK ELC
0008 B122h |ELC Event Link Option Setting Register D ELOPD 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B123h |ELC Port Group Setting Register 1 PGR1 8 8 2,3PCLKB 2 ICLK ELC
0008 B124h |ELC Port Group Setting Register 2 PGR2 8 8 2,3PCLKB 2 ICLK ELC
0008 B125h |ELC Port Group Control Register 1 PGC1 8 8 2, 3 PCLKB 2ICLK ELC
0008 B126h |ELC Port Group Control Register 2 PGC2 8 8 2,3PCLKB 2ICLK ELC
0008 B127h |ELC Port Buffer Register 1 PDBF1 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B128h |ELC Port Buffer Register 2 PDBF2 8 8 2,3PCLKB 2 ICLK ELC
0008 B129h |ELC Event Link Port Setting Register 0 PELO 8 8 2,3 PCLKB 2ICLK ELC
0008 B12Ah |ELC Event Link Port Setting Register 1 PEL1 8 8 2, 3 PCLKB 2ICLK ELC
0008 B12Bh |ELC Event Link Port Setting Register 2 PEL2 8 8 2,3PCLKB 2ICLK ELC
0008 B12Ch |ELC Event Link Port Setting Register 3 PEL3 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B12Dh |ELC Event Link Software Event Generation Register ELSEGR 8 8 2,3 PCLKB 2ICLK ELC
0008 B131h |ELC Event Link Setting Register 33 ELSR33 8 8 2,3 PCLKB 2ICLK ELC
0008 B133h |ELC Event Link Setting Register 35 ELSR35 8 8 2,3PCLKB 2 ICLK ELC
0008 B134h |ELC Event Link Setting Register 36 ELSR36 8 8 2,3PCLKB 2 ICLK ELC
0008 B135h |ELC Event Link Setting Register 37 ELSR37 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B136h |ELC Event Link Setting Register 38 ELSR38 8 8 2,3PCLKB 2ICLK ELC
0008 B139h |ELC Event Link Setting Register 41 ELSR41 8 8 2, 3 PCLKB 2 ICLK ELC
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RX64M Group 4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (29 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 B13Ah |ELC Event Link Setting Register 42 ELSR42 8 8 2,3PCLKB 2ICLK ELC
0008 B13Bh |ELC Event Link Setting Register 43 ELSR43 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B13Ch |ELC Event Link Setting Register 44 ELSR44 8 8 2,3PCLKB 2 ICLK ELC
0008 B13Dh |ELC Event Link Setting Register 45 ELSR45 8 8 2,3 PCLKB 2ICLK ELC
0008 B13Fh |ELC Event Link Option Setting Register F ELOPF 8 8 2,3PCLKB 2 ICLK ELC
0008 B141h |ELC Event Link Option Setting Register H ELOPH 8 8 2,3PCLKB 2 ICLK ELC
0008 B142h |ELC Event Link Option Setting Register | ELOPI 8 8 2, 3 PCLKB 2 ICLK ELC
0008 B143h |ELC Event Link Option Setting Register J ELOPJ 8 8 2,3PCLKB 2ICLK ELC
0008 B300h |SCI12 |Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B301h |[SCI12 |Bit Rate Register BRR 8 8 2,3PCLKB 2ICLK SClh
0008 B302h |SCI12 |Serial Control Register SCR 8 8 2,3PCLKB 2 ICLK SClh
0008 B303h |SCI12 |Transmit Data Register TDR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B304h |SCI12 |Serial Status Register SSR 8 8 2,3PCLKB 2ICLK SClh
0008 B305h |SCI12 |Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B306h | SMCI12 | Smart Card Mode Register SCMR 8 8 2,3PCLKB 2ICLK SClh
0008 B307h |SCI12 |Serial Extended Mode Register SEMR 8 8 2,3 PCLKB 2ICLK SClh
0008 B308h |SCI12 |Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B309h [SCI12 |I2C Mode Register 1 SIMR1 8 8 2,3 PCLKB 2ICLK SClh
0008 B30Ah [SCI12 |I2C Mode Register 2 SIMR2 8 8 2,3 PCLKB 2ICLK SClh
0008 B30Bh [SCI12 |I2C Mode Register 3 SIMR3 8 8 2,3PCLKB 2ICLK SClh
0008 B30Ch [SCI12 |I2C Status Register SISR 8 8 2,3 PCLKB 2ICLK SClh
0008 B30Dh |SCI12 |[SPI Mode Register SPMR 8 8 2,3PCLKB 2ICLK SClh
0008 B30OEh |SCI12 |Transmit Data Register H TDRH 8 8 2,3PCLKB 2 ICLK SClh
0008 B30Fh |SCI12 |Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2ICLK SClh
0008 B30OEh |SCI12 |Transmit Data Register HL TDRHL 16 16 4,5 PCLKB 2 ICLK SClh
0008 B310h |SCI12 |Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B311h |SCI12 [Receive Data Register L RDRL 8 8 2,3PCLKB 2ICLK SClh
0008 B310h |SCI12 |Receive Data Register HL RDRHL 16 16 4,5 PCLKB 2ICLK SClh
0008 B312h |SCI12 |Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B320h |SCI12 |Extended Serial Module Enable Register ESMER 8 8 2,3PCLKB 2 ICLK SClh
0008 B321h |SCI12 |Control Register O CRO 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B322h |SCI12 |Control Register 1 CR1 8 8 2,3PCLKB 2 ICLK SClh
0008 B323h |SCI12 |Control Register 2 CR2 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B324h |SCI12 |Control Register 3 CR3 8 8 2,3PCLKB 2ICLK SClh
0008 B325h | SCI12 |Port Control Register PCR 8 8 2,3PCLKB 2 ICLK SClh
0008 B326h |SCI12 |Interrupt Control Register ICR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B327h |SCI12 | Status Register STR 8 8 2,3 PCLKB 2ICLK SClh
0008 B328h |SCI12 |Status Clear Register STCR 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B329h |SCI12 |Control Field 0 Data Register CFODR 8 8 2,3PCLKB 2ICLK SClh
0008 B32Ah |SCI12 |Control Field 0 Compare Enable Register CFOCR 8 8 2,3 PCLKB 2ICLK SClh
0008 B32Bh |SCI12 |Control Field O Receive Data Register CFORR 8 8 2, 3 PCLKB 2ICLK SClh
0008 B32Ch |SCI12 |Primary Control Field 1 Data Register PCF1DR 8 8 2,3PCLKB 2ICLK SClh
0008 B32Dh |SCI12 |Secondary Control Field 1 Data Register SCF1DR 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B32Eh |SCI12 |Control Field 1 Compare Enable Register CFICR 8 8 2,3PCLKB 2ICLK SClh
0008 B32Fh |SCI12 |Control Field 1 Receive Data Register CF1RR 8 8 2,3 PCLKB 2ICLK SClh
0008 B330h |SCI12 |Timer Control Register TCR 8 8 2,3PCLKB 2ICLK SClh
0008 B331h |SCI12 |Timer Mode Register TMR 8 8 2,3PCLKB 2 ICLK SClh
0008 B332h |SCI12 |Timer Prescaler Register TPRE 8 8 2, 3 PCLKB 2 ICLK SClh
0008 B333h |SCI12 |Timer Count Register TCNT 8 8 2,3PCLKB 2ICLK SClh
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (30 /67)

. Number of Access Cycles
Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0008 C000h |PORTO | Port Direction Register PDR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C001h |PORT1 |Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C002h |PORT2 | Port Direction Register PDR 8 8 2,3 PCLKB 2ICLK 110
Ports
0008 C003h |PORT3 |Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C004h |PORT4 |Port Direction Register PDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C005h |PORTS | Port Direction Register PDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C006h |PORT6 | Port Direction Register PDR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C007h |PORT7 |Port Direction Register PDR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C008h | PORT8 |Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C009h | PORT9 |Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 COOAh | PORTA |Port Direction Register PDR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 CO0Bh |PORTB |Port Direction Register PDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 COOCh |PORTC | Port Direction Register PDR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 COODh |PORTD | Port Direction Register PDR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 COOEh |PORTE |Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 COOFh | PORTF |Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C010h |PORTG |Port Direction Register PDR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C012h |PORTJ |Port Direction Register PDR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C020h |PORTO |Port Output Data Register PODR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C021h |PORT1 |Port Output Data Register PODR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C022h |PORT2 |Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK 110
Ports
0008 C023h |PORT3 |Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C024h |PORT4 |Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C025h |PORTS |Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 110
Ports
0008 C026h |PORT6 |Port Output Data Register PODR 8 8 2,3PCLKB 2ICLK 110
Ports
0008 C027h |PORT7 |Port Output Data Register PODR 8 8 2,3PCLKB 2 ICLK 110
Ports
0008 C028h |PORT8 |Port Output Data Register PODR 8 8 2,3 PCLKB 2ICLK 1/0
Ports
0008 C029h |PORT9 |Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK lfe}
Ports
0008 C02Ah | PORTA |Port Output Data Register PODR 8 8 2, 3 PCLKB 2ICLK 1/0
Ports
0008 C02Bh |PORTB |Port Output Data Register PODR 8 8 2,3PCLKB 2ICLK lfe}
Ports
0008 C02Ch |PORTC | Port Output Data Register PODR 8 8 2,3PCLKB 2ICLK 110
Ports
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (40 / 67)

Module Register Number |Access Number of Access Cycles Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
0009 0420h |CANO |FIFO Received ID Compare Register 0 FIDCRO 32 8,3126, 2,3PCLKB 2 ICLK CAN
0009 0424h |CANO |FIFO Received ID Compare Register 1 FIDCR1 32 8,3126, 2, 3 PCLKB 2 ICLK CAN
0009 0428h |CANO |Mask Invalid Register MKIVLR 32 8,3126, 2, 3PCLKB 2ICLK CAN
0009 042Ch |CANO |Mailbox Interrupt Enable Register MIER 32 8,3126, 2, 3 PCLKB 2 ICLK CAN
0009 0820hto | CANO | Message Control Registers 0 to 31 MCTLO to 31 8 8 2,3PCLKB 2ICLK CAN
0009 083Fh
0009 0840h |CANO | Control Register CTLR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 0842h |CANO | Status Register STR 16 8,16 2, 3 PCLKB 2ICLK CAN
0009 0844h |CANO |Bit Configuration Register BCR 32 8,3126, 2,3PCLKB 2 ICLK CAN
0009 0848h |CANO |Receive FIFO Control Register RFCR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 0849h |CANO |Receive FIFO Pointer Control Register RFPCR 8 8 2,3PCLKB 2ICLK CAN
0009 084Ah |CANO | Transmit FIFO Control Register TFCR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 084Bh |CANO | Transmit FIFO Pointer Control Register TFPCR 8 8 2,3PCLKB 2ICLK CAN
0009 084Ch |CANO | Error Interrupt Enable Register EIER 8 8 2,3PCLKB 2 ICLK CAN
0009 084Dh |CANO | Error Interrupt Factor Judge Register EIFR 8 8 2, 3 PCLKB 2ICLK CAN
0009 084Eh |CANO |Receive Error Count Register RECR 8 8 2,3PCLKB 2ICLK CAN
0009 084Fh |CANO | Transmit Error Count Register TECR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 0850h |CANO |Error Code Store Register ECSR 8 8 2,3PCLKB 2ICLK CAN
0009 0851h |CANO |Channel Search Support Register CSSR 8 8 2,3 PCLKB 2ICLK CAN
0009 0852h |CANO |Mailbox Search Status Register MSSR 8 8 2, 3 PCLKB 2ICLK CAN
0009 0853h |CANO | Mailbox Search Mode Register MSMR 8 8 2,3PCLKB 2 ICLK CAN
0009 0854h |CANO | Time Stamp Register TSR 16 16 2, 3 PCLKB 2 ICLK CAN
0009 0856h |CANO |Acceptance Filter Support Register AFSR 16 8,16 2,3 PCLKB 2 ICLK CAN
0009 0858h |CANO | Test Control Register TCR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 1200hto |CAN1 |Mailbox Registers 0 to 31 MBO to 31 128 8, 16, 2, 3PCLKB 2ICLK CAN
0009 13FFh 32+
0009 1400hto |CAN1 |Mask Registers 0 to 7 MKRO to 7 32 8, 16, 2,3 PCLKB 2 ICLK CAN
0009 141Fh 32
0009 1420h |CAN1 |FIFO Received ID Compare Register 0 FIDCRO 32 8,3126, 2,3PCLKB 2 ICLK CAN
0009 1424h |CAN1 |FIFO Received ID Compare Register 1 FIDCR1 32 8,3126, 2, 3 PCLKB 2ICLK CAN
0009 1428h |CAN1 Mask Invalid Register MKIVLR 32 8,3126, 2,3 PCLKB 2ICLK CAN
0009 142Ch |CAN1 |Mailbox Interrupt Enable Register MIER 32 8,3126, 2, 3 PCLKB 2ICLK CAN
0009 1820hto | CAN1 | Message Control Registers 0 to 31 MCTLO to 31 8 8 2,3PCLKB 2 ICLK CAN
0009 183Fh
0009 1840h |CAN1 |Control Register CTLR 16 8,16 2,3 PCLKB 2ICLK CAN
0009 1842h |CAN1 |Status Register STR 16 8,16 2, 3 PCLKB 2ICLK CAN
0009 1844h |CAN1 |Bit Configuration Register BCR 32 8,3126, 2,3PCLKB 2 ICLK CAN
0009 1848h |CAN1 |Receive FIFO Control Register RFCR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 1849h |CAN1 |Receive FIFO Pointer Control Register RFPCR 8 8 2,3PCLKB 2ICLK CAN
0009 184Ah |CAN1 |Transmit FIFO Control Register TFCR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 184Bh |CAN1 [Transmit FIFO Pointer Control Register TFPCR 8 8 2,3 PCLKB 2ICLK CAN
0009 184Ch |CAN1 |Error Interrupt Enable Register EIER 8 8 2,3 PCLKB 2ICLK CAN
0009 184Dh |CAN1 |Error Interrupt Factor Judge Register EIFR 8 8 2, 3 PCLKB 2ICLK CAN
0009 184Eh |CAN1 |Receive Error Count Register RECR 8 8 2,3PCLKB 2ICLK CAN
0009 184Fh |CAN1 | Transmit Error Count Register TECR 8 8 2, 3 PCLKB 2 ICLK CAN
0009 1850h |CAN1 |Error Code Store Register ECSR 8 8 2,3PCLKB 2ICLK CAN
0009 1851h |CAN1 |Channel Search Support Register CSSR 8 8 2,3 PCLKB 2ICLK CAN
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RX64M Group 4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (55/ 67)

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000C 229Ah |GPT3 |General PWM Timer Compare Capture Register F GTCCRF 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 229Ch |GPT3 |[General PWM Timer Cycle Setting Register GTPR 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 229Eh |GPT3 |General PWM Timer Cycle Setting Buffer Register GTPBR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 22A0h |GPT3 |General PWM Timer Cycle Setting Double-Buffer GTPDBR 16 16 4,5 PCLKA 2, 3ICLK GPTA
Register
000C 22A4h |GPT3 |A/D Converter Start Request Timing Register A GTADTRA 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 22A6h |GPT3 |A/D Converter Start Request Timing Buffer Register A | GTADTBRA 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 22A8h |GPT3 |A/D Converter Start Request Timing Double-Buffer GTADTDBRA 16 16 4,5 PCLKA 2, 3ICLK GPTA
Register A
000C 22ACh |GPT3 |A/D Converter Start Request Timing Register B GTADTRB 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 22AEh |GPT3 |A/D Converter Start Request Timing Buffer Register B | GTADTBRB 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 22B0Oh |GPT3 |A/D Converter Start Request Timing Double-Buffer GTADTDBRB 16 16 4,5 PCLKA 2, 3ICLK GPTA
Register B
000C 22B4h |GPT3 |General PWM Timer Output Negate Control Register [GTONCR 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 22B6h |GPT3 |General PWM Timer Dead Time Control Register GTDTCR 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 22B8h |GPT3 |General PWM Timer Dead Time Value Register U GTDVU 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 22BAh |GPT3 |[General PWM Timer Dead Time Value Register D GTDVD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 22BCh |GPT3 |[General PWM Timer Dead Time Buffer Register U GTDBU 16 16 4,5 PCLKA 2,3ICLK GPTA
000C 22BEh |GPT3 |[General PWM Timer Dead Time Buffer Register D GTDBD 16 16 4,5 PCLKA 2, 3ICLK GPTA
000C 22C0h |GPT3 |General PWM Timer Output Protection Function GTSOS 16 16 4,5 PCLKA 2, 3ICLK GPTA
Status Register
000C 22C2h |GPT3 |General PWM Timer Output Protection Function GTSOTR 16 16 4,5 PCLKA 2,3ICLK GPTA
Temporary Release Register
000C 4000h |EPTPC |MINT Interrupt Source Status Register MIESR 32 32 5, 6 PCLKA 2,3ICLK EPTPC
000C 4004h |EPTPC |[MINT Interrupt Request Permission Register MIEIPR 32 32 5, 6 PCLKA 2, 3ICLK EPTPC
000C 4010h |EPTPC |[ELC Output/IPLS Interrupt Request Permission ELIPPR 32 32 5, 6 PCLKA 2,3ICLK EPTPC
Register
000C 4014h |EPTPC |ELC Output/IPLS Interrupt Permission Automatic ELIPACR 32 32 5,6 PCLKA 2, 3ICLK EPTPC
Clearing Register
000C 4040h |EPTPC |STCA Status Register STSR 32 32 810 43 PCLKA 210 22 ICLK EPTPC
000C 4044h |EPTPC |STCA Status Notification Permission Register STIPR 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4050h |EPTPC |STCA Clock Frequency Setting Register STCFR 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4054h |EPTPC |[STCA Operating Mode Register STMR 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4058h |EPTPC |Sync Message Reception Timeout Register SYNTOR 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4060h |EPTPC [IPLS Interrupt Request Timer Select Register IPTSELR 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4064h |EPTPC [MINT Interrupt Request Timer Select Register MITSELR 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4068h |EPTPC |ELC Output Timer Select Register ELTSELR 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 406Ch |EPTPC |Time Synchronization Channel Select Register STCHSELR 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4080h |EPTPC |Slave Time Synchronization Start Register SYNSTARTR 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4084h |EPTPC Loca}l Time Counter Initial Value Load Directive LCIVLDR 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
Register
000C 4090h |EPTPC |Synchronization Loss Detection Threshold Register |SYNTDARU 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4094h |EPTPC |Synchronization Loss Detection Threshold Register |SYNTDARL 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4098h |[EPTPC [Synchronization Detection Threshold Register SYNTDBRU 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 409Ch |EPTPC [Synchronization Detection Threshold Register SYNTDBRL 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 40BOh |EPTPC |Local Time Counter Initial Value Register LCIVRU 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 40B4h |EPTPC |Local Time Counter Initial Value Register LCIVRM 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 40B8h |EPTPC |Local Time Counter Initial Value Register LCIVRL 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4124h |EPTPC |Worst 10 Acquisition Directive Register GETW10R 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4128h |EPTPC |[Positive Gradient Limit Register PLIMITRU 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 412Ch |EPTPC |Positive Gradient Limit Register PLIMITRM 32 32 810 43 PCLKA 2t0 22 ICLK EPTPC
000C 4130h |EPTPC [Positive Gradient Limit Register PLIMITRL 32 32 810 43 PCLKA 21022 ICLK EPTPC
000C 4134h |EPTPC |Negative Gradient Limit Register MLIMITRU 32 32 810 43 PCLKA 21022 ICLK EPTPC
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RX64M Group 4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (63 /67)

Number of Access Cycles

Module Register Number [Access Related
Address Symbol | Register Name Symbol of Bits [Size ICLK > PCLK ICLK < PCLK Function
000D 042Ah |USBA |DOFIFO Port Control Register DOFIFOCTR 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

CLKB)*5

000D 042Ch |USBA |D1FIFO Port Select Register D1FIFOSEL 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*>

000D 042Eh |USBA |D1FIFO Port Control Register D1FIFOCTR 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*5
000D 0430h |USBA |Interrupt Enable Register 0 INTENBO 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*>
000D 0432h |USBA |Interrupt Enable Register 1 INTENB1 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*5
000D 0436h |[USBA [BRDY Interrupt Enable Register BRDYENB 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
CLKB)*S

000D 0438h |USBA |NRDY Interrupt Enable Register NRDYENB 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
CLKB)*5

000D 043Ah |USBA [BEMP Interrupt Enable Register BEMPENB 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*>

000D 043Ch |USBA |SOF Output Configuration Register SOFCFG 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*5
000D 043Eh |USBA |PHY Setting Register PHYSET 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*>
000D 0440h |USBA Interrupt Status Register 0 INTSTSO 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/

PCLKB)*5
000D 0442h |USBA Interrupt Status Register 1 INTSTS1 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer

greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
CLKB)*S

000D 0446h |USBA BRDY Interrupt Status Register BRDYSTS 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
CLKB)*5

000D 0448h |USBA [NRDY Interrupt Status Register NRDYSTS 16 16 (3 + BUSWAIT) Rounded up to the [USBA
PCLKA or more nearest integer
greaterthan 1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*>

000D 044Ah |USBA BEMP Interrupt Status Register BEMPSTS 16 16 (3 + BUSWAIT) Rounded up to the |USBA
PCLKA or more nearest integer
greaterthan1 + (3 +
BUSWAIT) x (fre-
quency ratio of ICLK/
PCLKB)*5
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D31 to DO (Write)

CSRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSPRWAIT:2
RDON:1 RDON:1 RDON:1 RDON:1 CSROFF:2
CSON:0
Twi Twz Tend Tow Towz Tend Tow1 Towz Tend Tow Towz Tend T Tn2
se 0\ S
Byte strobe mode
tan tao ltan tao l—{tan
A23 to A0
1-write strobe mode tao tao tho tao o
A23to Al -]
taco teco
BC3# to BCO#
Common to both byte strobe mode
and 1-write strobe mode t
tesp csp
CST7# to CS0# :q\ 1
trsp trsp trsp trsp trsp trsp trsp trsp
RD# (Read) '_‘\1‘\ ‘_‘\Jﬁ ‘_.\JF
tro: troH tros trom tros| troH tros troH
D31 to DO (Read)
Figure 5.20 External Bus Timing/Page Read Cycle (Bus Clock Synchronized)
CSWWAIT:2 CSPWWAIT:2 CSPWWAIT:2 CSWOFF:2
WRON:1
WRON:1 WRON:1
qxl g4l ) L1l
WDON:1* WDOFF:1* WDON:1* WDOFF:1* WDON:1* WDOFF:1*
CSON:0 Ty, Twz Tend Tawt Tout Towz Tend Tawt Tout Towz Tend To To
so £\
Byte strobe mode
tao tao tan l—| tan
A23to AO
1-write strobe mode tho tao tho tao
A23to Al
_ []teeo tsco
BC3# to BCO#
Common to both byte strobe mode
and 1-write strobe mode
_ [fteso [— teso
CS7# to CS0#
twro twro twro twrp El"VRD twro
WR3# to WRO#, WR# (Write) Yﬁ Yﬁ Vﬁ
| |
twop twoo twoo|
‘_-|/ A—-‘ twoH — le—t twoH ‘_.\/ 0‘ twon

!

Note 1. Be sure to specify WDON and WDOFF as at least one cycle of BCLK.

Figure 5.21

External Bus Timing/Page Write Cycle (Bus Clock Synchronized)
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5. Electrical Characteristics

Table 5.33

RSPI Timing

Conditions: VCC = AVCCO = AVCC1 =VCC_USB = Vgarr =2.710 3.6 V, 2.7 < VREFHO0 < AVCCO,
VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA = AVSS_USBA =0V,
PCLKA = 8to 120 MHz, PCLKB = 8to 60 MHz, T, = TOpr
Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

. . Test
*1 *1 *1
Item Symbol Min. Max. Unit Conditions*2
RSPI | RSPCK clock cycle Master tspeyc 4096 tpacyc | Figure 5.46
Slave 8 4096
RSPCK clock high pulse Master tspckwH | (tspeyc — tspckr — ns
width - tSPCKF) /2-3
Slave (tspcyc — tspckr —
—tspckr) / 2
RSPCK clock low pulse Master tspckwe | (tspeyc — tspckr — ns
width - tSPCKF) /2-3
Slave (tspcyc — tspckr —
—tspckr) / 2
RSPCK clock rise/fall time | Output tspekr, — 5 ns
Input tspekf — 1 us
Data input setup time Master tsy 6 — ns | Figure 5.47 to
Slave 8.3 —tpacyc — Figure 5.52
Data input hold time Master | PCLKA division the 0 — ns
ratio set to 1/2
PCLKA division th tpacyc —
ratio set to a
value other
than 1/2
Slave 8.3+ 2 X tpacyc —
SSL setup time Master t EAD 1 8 tspeyc
Slave 4 — tracyc
SSL hold time Master tLaG 1 8 tspeyc
Slave 4 — tpacyc
Data output delay time Master top — 6.3 ns
Slave — 3 x tPAcyc +
20
Data output hold time Master ton 0 — ns
Slave 0 —
Successive transmission | Master tro tspeyc + 2 X tpacyc | 8 X tspeye ns
delay time +2 X tpacyc
Slave 4 X tpacyc —
MOSI and MISO Output tpr, tof — 5 ns
rise/fall time
Input — 1 us
SSL Output tssir, — 5 ns
rise/fall time Input tssLf — 1 us
Slave access time tsa — 4 tpacyc | Figure 5.51,
Slave output release time tREL — 3 tracyc Figure 5.52
Note 1. tpacyc: PCLKA cycle
Note 2. We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups.

For the RSPI interface, the AC portion of the electrical characteristics is measured for each group.
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5. Electrical Characteristics

Table 5.34  Simple SPI Timing

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 3.6 V, 2.7 < VREFHO < AVCCO,

VCC_USBA =AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO =VSS_USB =VSS1_USBA =VSS2_USBA =PVSS_USBA = AVSS_USBA=0V,

PCLKA =810 120 MHz, PCLKB = 8 to 60 MHz, T, = Tqp;

Output load conditions: Vg = VCC x 0.5, Vg = VCC x 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item Symbol Min. Max. Unit*1 Co;(iizgns
Simple | SCK clock cycle output (master) tspeyc 4 65536 tpcyc Figure 5.46
SPI SCK clock cycle input (slave) 65536
SCK clock high pulse width tsPCKWH 0.4 0.6 tspeyc
SCK clock low pulse width tspckwL 0.4 0.6 tspeyc
SCK clock rise/fall time tspckr, tspeks — 20 ns
Data input setup time tsy 33.3 — ns Figure 5.47 to
Data input hold time ty 333 — ns Figure 5.52
SS input setup time tLEAD 1 — tspeyc
SS input hold time tLac 1 — tspeyc
Data output delay time top — 333 ns
Data output hold time ton -10 — ns
Data rise/fall time tor, tps — 16.6 ns
SS input rise/fall time tssir, tssif — 16.6 ns
Slave access time tsa — 5 tpeyc Figure 5.51,
Slave output release time tREL — 5 tpBeyc Figure 5.52
Note 1. tpgcyc: PCLKB cycle
tspCKWH tspckr tspcks
RSPI Simple SPI
RSPCKA SCKn Vor
master select master select
output output
tspckwH
ViH
RSPCKA SCKn

slave select input
(n=0t07,12)

slave select input

Vo= 0.7 x VCC, VoL= 0.3 xVCC, Vy=0.7 xVCC, V. =0.3 xVCC

tspekwL

tspeyc

A

Figure 5.46

RSPI Clock Timing and Simple SPI Clock Timing
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RSPI Simple SPI o
SSLAO to 15 - N
SSLA3 N X
output 1
tLeap tiae > 1€
— tssir, tssit
RSPCKA  SCKn / N /
CPOL=0 CKPOL=1 3
P
output output \—/
RSPCKA  SCKn \ )
CPOL=1 CKPOL=0 \ Y \ \
output output =
tsu ty
MISOA SMISOn
tOH ton tDr, th
[ [ ~l 1
£
N Yo7 NV
MOSIA — SMOSIn 2< MSB OUT >§ DATA >< Lseoutr IDLE ><MSB ouT
output output y ke Y
(h=0to7,12)
Figure 549 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set to a Value Other
Than 1/2) and Simple SPI Timing (Master, CKPH = 0)
RSPI to
SSLAO to 45 I p s
SSLA3 X X
output K A A
tLeaD tiae N >
— N g tsstr, tsstr
RSPCKA / 3 7 /
CPOL=0 4 A\ 71 c
output
RSPCKA y
cPoL=1 i Y N ‘_/_\_/ \
output \— =
tsu the tn
Ie]
MISOA /
input —{ MSB IN S‘< DATA { MSB IN
tOH ton tDr, th
[ \Emd e
MOSIA 55 A I
)< MSB OUT >§ DATA >< Lseout X IDLE ><MSB ouT
output . A
Figure 550 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set to 1/2)
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QSSsL
output

QSPCLK
CPOL=0
output

QSPCLK
cPoL=1
output
QMI,

input

QMO,

output

A

'

=

A

rm T A

4 __J Vv
AL

tiean

QIOO0 to QIO3

tLAG

\ 4

QIOO0 to QIO3

MSB OUT

J 27
K DATA
.

LSB OUT

X

IDLE

Figure 5.55

Transmit/Receive Timing (CPHA = 1)
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RX64M Group 5. Electrical Characteristics

V|H j B
SDAO to SDA3 A

n 7 -

tsur
< > tscLn
—>| «— tstan [ —> tstas —>| «—tsp [« tstos

\ T )vl

SCLO to SCL3 & \
pxt s+ T s T pst
tscL
tsr—> [ tsr tspas
tscL
< tspan

Test conditions

Viu=VCC x 0.7, V,. =VCC x 0.3

VoL = 0.6 V, o, = 6 MA (ICFER.FMPE = 0)
VoL =0.4V, lo. =15 mA (ICFER.FMPE = 1)

Note 1. S, P, and Sr indicate the following conditions.
S: Start condition
P: Stop condition
Sr: Restart condition

Figure 5.56  RIIC Bus Interface Input/Output Timing and Simple IIC Bus Interface Input/Output
Timing
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55 A/D Conversion Characteristics

Table 5.45 12-Bit A/D (Unit 0) Conversion Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0103.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,
PCLKB = PCLKC = 1 MHz t0 60 MHz, T, = Top

Item Min. Typ. Max. Unit Test Conditions

Resolution 8 — 12 Bit
Analog input capacitance — — 30 pF
Channel-dedicated | Conversion time*1 1.06 — — us e Sampling of channel-
sample-and-hold | (Operation at PCLK = 60 MHz) (0.40 + 0.25) dedicated sample-and-
circuits in use Permissible signal source impedance *2 hold circuits in 24 states
(ANOOO to AN002) | (max.) = 1.0 kQ e Sampling in 15 states

Offset error — +1.5 +3.5 LSB | ANOOO to AN002 = 0.25 V

Full-scale error — +1.5 +3.5 LSB | ANOOO to AN002 = VREFHO

-0.25Vv

Quantization error — +0.5 — LSB

Absolute accuracy — +2.5 5.5 LSB

DNL differential nonlinearity error — +1.0 +2.0 LSB

INL integral nonlinearity error — +1.5 +3.0 LSB

Holding characteristics of sample-and- — — 20 us

hold circuits

Dynamic range 0.25 — VREFH \%

0-
0.25

Channel-dedicated | Conversion time*1 0.48 — — us Sampling in 16 states
sample-and-hold | (Operation at PCLK = 60 MHz) (0.267)
circuits not in use | Permissible signal source impedance *2
(ANOOO to AN0O7) | (max.) = 1.0 kQ

Offset error — +1.0 +2.5 LSB

Full-scale error — +1.0 +2.5 LSB

Quantization error — +0.5 — LSB

Absolute accuracy — +2.0 +4.5 LSB

DNL differential nonlinearity error — +0.5 +1.5 LSB

INL integral nonlinearity error — +1.0 +2.5 LSB

Note:  The above specification values apply when there is no access to the external bus during A/D conversion. If access proceeds

during A/D conversion, values may not fall within the above ranges.

Note 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states

is indicated.

Note 2. The value in parentheses indicates the sampling time.
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Table 5.46  12-Bit A/D (Unit 1) Conversion Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,
PCLKB = PCLKD = 1 MHz t0 60 MHz, T, = Topr

Item Min. Typ. Max. Unit Test Conditions
Resolution 8 — 12 Bit
Conversion time*! Permissible signal source 0.88 — — us Sampling in 40 states
(Operation at PCLK = | impedance (max.) =1.0kQ | (0.667)
60 MHz) *2
Analog input capacitance — — 30 pF
Offset error — +2.0 +35 LSB
Full-scale error — +2.0 +35 LSB
Quantization error — +0.5 — LSB
Absolute accuracy — +4.0 +6.0 LSB
DNL differential nonlinearity error — +1.5 +2.5 LSB
INL integral nonlinearity error — +2.0 +3.5 LSB

Note:  The above specification values apply when there is no access to the external bus during A/D conversion. If access proceeds
during A/D conversion, values may not fall within the above ranges.
Note 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states

is indicated.

Note 2. The value in parentheses indicates the sampling time.

Table 5.47 A/D Internal Reference Voltage Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA=3.0103.6 V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

PCLKB = PCLKD = 60 MHz, T, = Tqp,

Item Min. Typ. Max. Unit Cor-:-((leizgns
A/D internal reference voltage 1.20 1.25 1.30 \%
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5. Electrical Characteristics

5.8 Power-on Reset Circuit and Voltage Detection Circuit Characteristics

Table 5.50 Power-on Reset Circuit and Voltage Detection Circuit Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = Vgarr = 2.7 0 3.6 V, 2.7 < VREFHO < AVCCO,

VCC_USBA = AVCC_USBA =3.0103.6V,

VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA =VSS2_USBA = PVSS_USBA = AVSS_USBA=0V,

Ta=Topr
Iltem Symbol Min. Typ. Max. Unit Cor-::ifitons
Voltage detection | Power-on Low power consumption VpoRr 25 2.6 2.7 \% Figure 5.79
level reset (POR) function disabled*!
Low power consumption 2.0 2.35 2.7
function enabled*2
Voltage detection circuit (LVDO) Vdeto_1 2.84 2.94 3.04 Figure 5.80
Vdeto_2 2.77 2.87 2.97
Vdeto_3 2.70 2.80 2.90
Voltage detection circuit (LVD1) Vet1_1 2.89 2.99 3.09 Figure 5.81
Vdett 2 2.82 2.92 3.02
Veert_3 2.75 2.85 2.95
Voltage detection circuit (LVD2) Viet2 1 2.89 2.99 3.09 Figure 5.82
Vdet2_2 2.82 2.92 3.02
Vdet2_3 2.75 2.85 2.95
Internal reset time | Power-on reset time tpor — 4.6 — ms | Figure 5.79
LVDO reset time t vbo — 0.70 — Figure 5.80
LVD1 reset time tLvp1 — 0.57 — Figure 5.81
LVD2 reset time tLvp2 — 0.57 — Figure 5.82
Minimum VCC down time tyorr 200 — — pus | Figure 5.79,
Figure 5.80
Response delay time tdet — — 200 us Figure 5.79 to
Figure 5.82
LVD operation stabilization time (after LVD is enabled)*3 TaE-A) — — 10 pus | Figure 5.81,
Hysteresis width (LVD1 and LVD2) V LVH — 80 — mvV Figure 5.82

Note: ~ The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels Vpog, Vget1,

and Vg, for the POR/ LVD.

Note 1. The low power consumption function is disabled and DEEPCUT[1:0] = 00b or 01b.

Note 2. The low power consumption function is enabled and DEEPCUT[1:0] = 11b.
Note 3. The voltage of VCC = AVCCO = AVCC1 when LVD1 is enabled must be set to at least 80 mV above the maximum value of the
voltage detection 1 level (Vget1 1, 2 3) selected by the LVDLVLR.LVD1LVL[3:0] bits.
Similarly, the voltage of VCC = AVCCO = AVCC1 when LVD2 is enabled must be set to at least 80 mV above the maximum
value of the voltage detection 2 level (Vyero 1, 2, 3) Selected by the LVDLVLR.LVD2LVL[3:0] bits.
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5. Electrical Characteristics

5.10

Table 5.52

Battery Backup Function Characteristics

Battery Backup Function Characteristics

Conditions: VCC = AVCCO = AVCC1 = VCC_USB = 2.7 10 3.6 V, 2.7 < VREFHO < AVCCO,
VCC_USBA = AVCC_USBA =3.01t03.6V,
VSS = AVSS0 = AVSS1 = VREFLO = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA =0V,

VBATT =2.0t03.6V, Ta = Topr

Item Symbol Min. Typ. Max. Unit CorTciZLns
Voltage level for switching to battery backup VDETBATT 2.50 2.60 2.70 \% Figure 5.84
Lower-limit VgarT VOltage for power supply switching due to VBATTSW 2.70 — —
VCC voltage drop
VCC-off period for starting power supply switching tVOFFBATT 200 — — us

Note:

voltage level for switching to battery backup (VpgtgaTT)-

The VCC-off period for starting power supply switching indicates the period in which VCC is below the minimum value of the

tvorFBATT
""""""""""""""""""""""""""""""""""" VCC voltage
____________________ /. ----¥ guaranteed range
VbeTBATT /'
Vearrsw N el VBATT voltage
VBATT VBATT uaranteed range
Switching gfbhibited N VBATT g g
T — S0 [ Swit¢hing prohibited =~~~ "~~~
Back wer > >
ackup p(;reea VCC supply VBATT supply VCC supply
Note. The VBATT voltage when the supplied power source switches from Vcc to Vearr should not be lower than Vearrsw,
the lower-limit VBATT voltage for switching between power supplies due to a drop in the VCC voltage.

Figure 5.84

Battery Backup Function Characteristics
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Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code Previous Code | MASS[Typ] |
P-TFLGA145-7x7-0.50 | PTLGO145KA-A 145F0G \ 0.1g
=
0 ®
= Z Bl
4] ‘
\ v|00oogoob000006 |
| vl OO 000000000
L| 0000000000000
‘ kK| 0000000000000
| s 0000 0000
H| 0000 0000
L e e i N B 10000 - 0000
FlOOOO 0000
‘ E| 00000 0000
0| 000000HOOO0O0O00O0
‘ c| 0000006000000
8| 0000000000000
; A OOOQOOQOQOOQO 3
T T IDimension in Millimeters
" @ 1.2 3 4 5 6 7 8 9 10 11 12 13 Symbol i N Max
E Index mark D 7” 7o(r]n i
(Laser mark) E 70 —
v — | — | 0.15
w | — | — o020
Al —]—1105
e] | —] o5 | —
b [021]025 029
b, |029 [ 034 039
x | — | — o008
y | — | — o008
Z, | — ] 05 | —
Ze | — o5 | —
Figure D 145-Pin TFLGA (PTLG0145KA-A)
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