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RX230 Group, RX231 Group 1. Overview
Table 1.4 List of Products: G Version (T, =-40 to +105°C) (1/2)
ROM RAM E2 Operating | Security Operating
Group |Part No. Order Part No. Package Capacity Capacity |DataFlash |Frequency |Function SDHI Temperature
RX231 | R5F52318AGFP | R5F52318AGFP#30 | PLQPO100KB-B | 512 Kbytes | 64 Kbytes | 8 Kbytes 54 MHz Not Not Available | —40to
available available +105°C
R5F52318BGFP | R5F52318BGFP#30 Available Available | Available
R5F52318AGND | R5F52318AGND#U0 | PWQNO0064KC-A Not Not Available
available available
R5F52318BGND | R5F52318BGND#U0 Available Available | Available
R5F52318AGFM | R5F52318AGFM#30 | PLQP0064KB-C Not Not Available
available available
R5F52318BGFM | R5F52318BGFM#30 Available Available | Available
R5F52318AGNE | R5F52318AGNE#UO0 | PWQNO0048KB-A Not Not Available
available available
R5F52318BGNE | R5F52318BGNE#UO Available Not Available
available
R5F52318AGFL | R5F52318AGFL#30 | PLQP0048KB-B Not Not Available
available available
R5F52318BGFL | R5F52318BGFL#30 Available Not Available
available
R5F52317AGFP | R5F52317AGFP#30 | PLQP0100KB-B | 384 Kbytes Not Not Available
available available
R5F52317BGFP | R5F52317BGFP#30 Available Available | Available
R5F52317AGND | R5F52317AGND#U0 | PWQNO064KC-A Not Not Available
available available
R5F52317BGND | R5F52317BGND#U0 Available Available | Available
R5F52317AGFM | R5F52317AGFM#30 | PLQP0064KB-C Not Not Available
available available
R5F52317BGFM | R5F52317BGFM#30 Available Available | Available
R5F52317AGNE | R5F52317AGNE#UO0 | PWQNO0048KB-A Not Not Available
available available
R5F52317BGNE | R5F52317BGNE#UO Available Not Available
available
R5F52317AGFL | R5F52317AGFL#30 | PLQP0048KB-B Not Not Available
available available
R5F52317BGFL | R5F52317BGFL#30 Available Not Available
available
R5F52316AGFP | R5F52316AGFP#30 | PLQPO100KB-B | 256 Kbytes | 32 Kbytes Not Not Available
available available
R5F52316CGFP | R5F52316CGFP#30 Not Not
available available | available
R5F52316AGND | R5F52316AGND#U0 | PWQNO064KC-A Not Not Available
available available
R5F52316CGND | R5F52316CGND#UO Not Not
available available | available
R5F52316AGFM | R5F52316AGFM#30 | PLQP0064KB-C Not Not Available
available available
R5F52316CGFM | R5F52316CGFM#30 Not Not
available available | available
R5F52316AGNE | R5F52316AGNE#UO0 | PWQNO0048KB-A Not Not Available
available available
R5F52316CGNE | R5F52316CGNE#UO Not Not
available available | available
R5F52316AGFL | R5F52316AGFL#30 | PLQP0048KB-B Not Not Available
available available
R5F52316CGFL | R5F52316CGFL#30 Not Not
available available | available
R5F52315AGFP | R5F52315AGFP#30 | PLQPO100KB-B | 128 Kbytes Not Not Available
available available
R5F52315CGFP | R5F52315CGFP#30 Not Not
available available | available
R5F52315AGND | R5F52315AGND#U0 | PWQNO0064KC-A Not Not Available
available available
R5F52315CGND | R5F52315CGND#U0 Not Not
available available | available
R5F52315AGFM | R5F52315AGFM#30 | PLQP0064KB-C Not Not Available
available available
R5F52315CGFM | R5F52315CGFM#30 Not Not
available available | available
R5F52315AGNE | R5F52315AGNE#UO0 | PWQNO0048KB-A Not Not Available
available available
R5F52315CGNE | R5F52315CGNE#UO Not Not
available available | available
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RX230 Group, RX231 Group

1. Overview
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Note:

Note:
Note 1.

This figure indicates the power supply pins and 1/O port pins.
For the pin configuration, see the table “List of Pins and Pin Functions (64-Pin LFQFP/HWQFN)”.
It is recommended to connect an exposed die pad to VSS.
RX230: PHO, PH1, PH2, PH3

RX231: VSS_USB, USB0_DP, USB0O_DM, VCC_USB
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Figure 1.6

Pin Assignments of the 64-Pin HWQFN
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RX230 Group, RX231 Group

1. Overview

Table 1.6 List of Pins and Pin Functions (100-Pin TFLGA) (3/3)
Power Supply, Timers Communications Memory
Pin Clock, System (MTU, TPU, TMR, RTC, (SCI, RSPI, RIIC, RSCAN, | Interface | Touch
No. | Control 1/0 Port | External Bus CMT, POE, CAC) USB, SSI) (SDHI) sensing | Others
J6 VCC_usB*1 PH3*1 TMCI0*1
J7 P50 WRO#/WR# TS20
J8 PC4 A20/CS3# MTIOC3D/MTCLKC/TMCI1/ | SCK5/CTS8#/RTS8#/ SDHI_D1 | TSCAP
POEO# SS8#/SSLAO
J9 PCO A16 MTIOC3C/TCLKC CTS5#/RTS5#/SS5#/ TS35
SSLA1
J10 PC1 A17 MTIOC3A/TCLKD SCK5/SSLA2 TS33
K1 P23 MTIOC3D/MTCLKD/ CTSO#/RTSO#/SS0#/ TS6
TIOCD3 SSISCKO
K2 P22 MTIOC3B/MTCLKC/TMOO0/ | SCK0O/ USBO_OVRCURB/ TS7
TIOCC3 AUDIO_MCLK
K3 P20 MTIOC1A/TMRIO/TIOCB3 | TXD0O/SMOSI0/SSDAO/ TS9
USBO_ID/SSIRXDO
K4 P14 MTIOC3A/MTCLKA/TMRI2/ | CTS1#/RTS1#/SS1#/ TS13 IRQ4/
TIOCB5/TCLKA CTXD0/USBO_OVRCURA CVREFB2
K5 PH2*1 TMRIO*1 USBO_DM*1 IRQ1*1
K6 PH1*1 TMOO0*1 USBO_DP*1 IRQO*!
K7 P51 WR1#/BC1#/ TS19
WAIT#
K8 PC5 A21/CS2#/ MTIOC3B/MTCLKD/TMRI2 | SCK8/RSPCKA TS23
WAIT#
K9 PC3 A19 MTIOC4D/TCLKB TXD5/SMOSI5/SSDA5/ SDHI_DO | TS27
IRTXD5
K10 PC2 A18 MTIOC4B/TCLKA RXD5/SMISO5/SSCL5/ SDHI_D3 | TS30
SSLA3/ IRRXD5
Note 1. RX230: PHO/CACREF, PH1/IRQ0/TMOO0, PH2/IRQ1/TMRIO, PH3/TMCIO

RX231: VSS_USB, USB0_DP, USB0O_DM, VCC_USB
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RX230 Group, RX231 Group

1. Overview

Table 1.7 List of Pins and Pin Functions (100-Pin LFQFP) (2/3)
Power Supply, Timers Communications Memory
Pin | Clock, System (MTU, TPU, TMR, RTC, (SCI, RSPI, RIIC, RSCAN, | Interface | Touch
No. | Control 1/0 Port | External Bus CMT, POE, CAC) USB, SSI) (SDHI) sensing | Others
42 P52 RD# TS18
43 P51 WR1#/BC1#/ TS19
WAIT#
44 P50 WRO#/WR# TS20
45 UB PC7 A23/CS0# MTIOC3A/MTCLKB/TMO2 | TXD8/SMOSI8/SSDA8/ CACREF
MISOA
46 PC6 A22/CS1# MTIOC3C/MTCLKA/TMCI2 | RXD8/SMISO8/SSCL8/ TS22
MOSIA
47 PC5 A21/CS2#/ MTIOC3B/MTCLKD/TMRI2 | SCK8/RSPCKA TS23
WAIT#
48 PC4 A20/CS3# MTIOC3D/MTCLKC/TMCI1/ | SCK5/CTS8#/RTS8#/ SDHI_D1 | TSCAP
POEO# SS8#/SSLA0
49 PC3 A19 MTIOC4D/TCLKB TXD5/SMOSI5/SSDA5/ SDHI_DO | TS27
IRTXD5
50 PC2 A18 MTIOC4B/TCLKA RXD5/SMISO5/SSCL5/ SDHI_D3 | TS30
SSLA3/ IRRXD5
51 PC1 A17 MTIOC3A/TCLKD SCK5/SSLA2 TS33
52 PCO A16 MTIOC3C/TCLKC CTS5#/RTS5#/SS5#/ TS35
SSLA1
53 PB7 A15 MTIOC3B/TIOCB5 TXD9/SMOSI9/SSDA9 SDHI_D2
54 PB6 A14 MTIOC3D/TIOCAS RXD9/SMISO9/SSCL9 SDHI_D1
55 PB5 A13 MTIOC2A/MTIOC1B/ SCK9/USB0_VBUS SDHI_CD
TMRI1/POE1#/TIOCB4
56 PB4 A12 TIOCA4 CTSO#/RTS9#/SS9#
57 PB3 A1 MTIOCOA/MTIOC4A/TMOO/ | SCK6 SDHI_W
POE3#/TIOCD3/TCLKD P
58 PB2 A10 TIOCC3/TCLKC CTS6#/RTS6#/SS6#
59 PB1 A9 MTIOCOC/MTIOC4C/ TXD6/SMOSI6/SSDA6 SDHI_CL IRQ4/
TMCIO/TIOCB3 K CMPOB1
60 VvCC
61 PBO A8 MTIC5W/TIOCA3 RXD6/SMISO6/SSCL6/ SDHI_C
RSPCKA MD
62 VSS
63 PA7 A7 TIOCB2 MISOA
64 PA6 A6 MTIC5V/MTCLKB/TMCI3/ | CTS5#/RTS5#/SS5#/
POE2#/TIOCA2 MOSIA/SSIWS0
65 PA5 A5 TIOCB1 RSPCKA
66 PA4 A4 MTIC5U/MTCLKA/TMRIO/ | TXD5/SMOSI5/SSDA5/ IRQ5 /
TIOCA1 SSLAO/SSITXDO0/IRTXD5 CVREFB1
67 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/ IRQ6 /CMPB1
TIOCDO/TCLKB SSIRXDO/IRRXD5
68 PA2 A2 RXD5/SMISO5/SSCL5/
SSLA3/IRRXD5
69 PA1 A1 MTIOCOB/MTCLKC/ SCK5/SSLA2/SSISCKO
TIOCBO
70 PAO AQ/BCO# MTIOC4A/TIOCAO SSLA1 CACREF
71 PE7 D15[A15/D15] IRQ7/AN023
72 PE6 D14[A14/D14] IRQ6/AN022
73 PE5 D13[A13/D13] | MTIOC4C/MTIOC2B IRQ5/AN021/
CMPOBO
74 PE4 D12[A12/D12] MTIOC4D/MTIOC1A ANO020/
CMPA2/
CLKOUT
75 PE3 D11[A11/D11] MTIOC4B/POE8# CTS12#/RTS12#/SS12#/ ANO19/
AUDIO_MCLK CLKOUT
76 PE2 D10[A10/D10] | MTIOC4A RXD12/RXDX12/ IRQ7/ANO18/
SMISO12/SSCL12 CVREFBO
77 PE1 D9[A9/D9] MTIOC4C TXD12/TXDX12/SI0X12/ ANO017/
SMOSI12/SSDA12 CMPBO
78 PEO D8[A8/D8] SCK12 ANO16
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RX230 Group, RX231 Group 2. CPU

2. CPU

Figure 2.1 shows register set of the CPU.

General-purpose register Control register

b31 b0 b31 b0
RO (SP)" ISP (Interrupt stack pointer)
R1 USP (User stack pointer)
R2
R3 | INTB (Interrupt table register) |
R4 | PC (Program counter) |
R5
R6 | PSW (Processor status word) |
R7 [ BPC (Backup PC) |
R8
=9 | BPSW (Backup PSW) |
R10 | FINTV (Fast interrupt vector register) |
R11
R12 | FPSW (Floating-point status word) |
R13 | EXTB (Exception table register) |
R14
R15

DSP instruction register
b71 b0
| ACCO (Accumulator 0) |

| ACC1 (Accumulator 1) |

Note 1. The stack pointer (SP) can be the interrupt stack pointer (ISP) or user stack pointer (USP), according to
the value of the U bit in the PSW.

Figure 2.1 Register Set of the CPU
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RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (10/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 A012h  SCIO Modulation Duty Register MDDR 8 8 2 or 3 PCLKB 2ICLK
0008 A020h  SCI1 Serial Mode Register SMR 8 8 2 or 3 PCLKB 2ICLK
0008 A021h  SCI1 Bit Rate Register BRR 8 8 2 or 3 PCLKB 2ICLK
0008 A022h  SCI1 Serial Control Register SCR 8 8 2 or 3 PCLKB 2ICLK
0008 A023h  SCI1 Transmit Data Register TDR 8 8 2 or 3 PCLKB 2ICLK
0008 A024h  SCI1 Serial Status Register SSR 8 8 2 or 3 PCLKB 2ICLK
0008 A025h  SCI1 Receive Data Register RDR 8 8 2 or 3 PCLKB 2ICLK
0008 A026h  SCI1 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB 2ICLK
0008 A027h  SCI1 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB 2ICLK
0008 A028h  SCI1 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB 2ICLK
0008 A029h  SCI1 12C Mode Register 1 SIMRA1 8 8 2 or 3 PCLKB 2ICLK
0008 A02Ah  SCI1 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB 2ICLK
0008 A02Bh  SCI1 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB 2ICLK
0008 A02Ch  SCI1 12C Status Register SISR 8 8 2 or 3 PCLKB 2ICLK
0008 A02Dh  SCI1 SPI Mode Register SPMR 8 8 2 or 3 PCLKB 2ICLK
0008 AO2Eh  SCI1 Transmit Data Register HL TDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 AO2Eh  SCI1 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB 2ICLK
0008 AO2Fh  SCI1 Transmit Data Register L TDRL 8 8 2 or 3 PCLKB 2ICLK
0008 AO30h  SCI1 Receive Data Register HL RDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 A030h  SCI1 Receive Data Register H RDRH 8 8 2 or 3 PCLKB 2ICLK
0008 A031h  SCI1 Receive Data Register L RDRL 8 8 2 or 3 PCLKB 2ICLK
0008 A032h  SCI1 Modulation Duty Register MDDR 8 8 2 or 3 PCLKB 2ICLK
0008 AOAOh  SCI5 Serial Mode Register SMR 8 8 2 or 3 PCLKB 2ICLK
0008 AOA1h  SCI5 Bit Rate Register BRR 8 8 2 or 3 PCLKB 2ICLK
0008 AOA2h  SCI5 Serial Control Register SCR 8 8 2 or 3 PCLKB 2ICLK
0008 AOA3h  SCI5 Transmit Data Register TDR 8 8 2 or 3 PCLKB 2 ICLK
0008 AOA4h  SCI5 Serial Status Register SSR 8 8 2 or 3 PCLKB 2ICLK
0008 AOA5h  SCI5 Receive Data Register RDR 8 8 2 or 3 PCLKB 2 ICLK
0008 AOA6h  SCI5 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB 2ICLK
0008 AOA7h  SCI5 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB 2ICLK
0008 AOA8Bh  SCI5 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB 2ICLK
0008 AOASh  SCI5 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB 2ICLK
0008 AOAAh  SCI5 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB 2ICLK
0008 AOABh  SCI5 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB 2ICLK
0008 AOACh  SCI5 12C Status Register SISR 8 8 2 or 3 PCLKB 2ICLK
0008 AOADh  SCI5 SPI Mode Register SPMR 8 8 2 or 3 PCLKB 2ICLK
0008 AOAEh  SCI5 Transmit Data Register HL TDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 AOAEh  SCI5 Transmit Data Register H TDRH 8 8 2 or 3 PCLKB 2ICLK
0008 AOAFh  SCI5 Transmit Data Register L TDRL 8 8 2 or 3 PCLKB 2ICLK
0008 AOBOh  SCI5 Receive Data Register HL RDRHL 16 16 4 or 5 PCLKB 2ICLK
0008 AOBOh  SCI5 Receive Data Register H RDRH 8 8 2 or 3 PCLKB 2ICLK
0008 AOB1h  SCI5 Receive Data Register L RDRL 8 8 2 or 3 PCLKB 2ICLK
0008 AOB2h  SCI5 Modulation Duty Register MDDR 8 8 2 or 3 PCLKB 2ICLK
0008 AOCOh  SCI6 Serial Mode Register SMR 8 8 2 or 3 PCLKB 2ICLK
0008 AOC1h  SCI6 Bit Rate Register BRR 8 8 2 or 3 PCLKB 2ICLK
0008 AOC2h  SCl6 Serial Control Register SCR 8 8 2 or 3 PCLKB 2ICLK
0008 AOC3h  SCI6 Transmit Data Register TDR 8 8 2 or 3 PCLKB 2ICLK
0008 AOC4h  SCI6 Serial Status Register SSR 8 8 2 or 3 PCLKB 2ICLK
0008 AOC5h  SCI6 Receive Data Register RDR 8 8 2 or 3 PCLKB 2|ICLK
0008 AOC6h  SCI6 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB 2ICLK
0008 AOC7h  SCI6 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB 2ICLK
0008 AOC8h  SCI6 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB 2ICLK
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RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (18/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 C15Ah  MPC P32 Pin Function Control Register P32PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C15Bh  MPC P33 Pin Function Control Register P33PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C15Ch  MPC P34 Pin Function Control Register P34PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C160h  MPC P40 Pin Function Control Register P40PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C161h  MPC P41 Pin Function Control Register P41PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C162h  MPC P42 Pin Function Control Register P42PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C163h  MPC P43 Pin Function Control Register P43PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C164h  MPC P44 Pin Function Control Register P44PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C165h  MPC P45 Pin Function Control Register P45PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C166h  MPC P46 Pin Function Control Register P46PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C167h  MPC P47 Pin Function Control Register P47PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C168h  MPC P50 Pin Function Control Register P50PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C169h  MPC P51 Pin Function Control Register P51PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C16Ah  MPC P52 Pin Function Control Register P52PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C16Bh  MPC P53 Pin Function Control Register P53PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C16Ch MPC P54 Pin Function Control Register P54PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C16Dh  MPC P55 Pin Function Control Register P55PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C190h  MPC PAO Pin Function Control Register PAOPFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C191h  MPC PA1 Pin Function Control Register PA1PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C192h  MPC PA2 Pin Function Control Register PA2PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C193h  MPC PA3 Pin Function Control Register PA3PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C194h  MPC PA4 Pin Function Control Register PA4PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C195h  MPC PA5 Pin Function Control Register PA5PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C196h  MPC PA6 Pin Function Control Register PA6PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C197h  MPC PA7 Pin Function Control Register PA7PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C198h  MPC PBO Pin Function Control Register PBOPFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C199h  MPC PB1 Pin Function Control Register PB1PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C19Ah  MPC PB2 Pin Function Control Register PB2PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C19Bh  MPC PB3 Pin Function Control Register PB3PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C19Ch MPC PB4 Pin Function Control Register PB4PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C19Dh  MPC PB5 Pin Function Control Register PB5PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C19Eh  MPC PB6 Pin Function Control Register PB6PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C19Fh  MPC PB7 Pin Function Control Register PB7PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1AOh  MPC PCO Pin Function Control Register PCOPFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C1A1h  MPC PC1 Pin Function Control Register PC1PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1A2h MPC PC2 Pin Function Control Register PC2PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C1A3h  MPC PC3 Pin Function Control Register PC3PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1A4h  MPC PC4 Pin Function Control Register PC4PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1A5h  MPC PC5 Pin Function Control Register PC5PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1A6h MPC PC6 Pin Function Control Register PC6PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C1A7Th  MPC PC7 Pin Function Control Register PC7PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1A8h MPC PDO Pin Function Control Register PDOPFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1A9h MPC PD1 Pin Function Control Register PD1PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1AAh  MPC PD2 Pin Function Control Register PD2PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1ABh MPC PD3 Pin Function Control Register PD3PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1ACh MPC PD4 Pin Function Control Register PD4PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1ADh  MPC PD5 Pin Function Control Register PD5PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1AEh  MPC PD6 Pin Function Control Register PD6PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1AFh  MPC PD7 Pin Function Control Register PD7PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1BOh  MPC PEO Pin Function Control Register PEOPFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C1B1h  MPC PE1 Pin Function Control Register PE1PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1B2h MPC PE2 Pin Function Control Register PE2PFS 8 8 2 or 3 PCLKB 2 ICLK
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RX230 Group, RX231 Group

4. 1/0 Registers

Table 4.1 List of I/0 Registers (Address Order) (19/33)
Module Register Number Access Number of Access Cycles
Address Symbol Register Name Symbol of Bits Size ICLK > PCLK ICLK <PCLK
0008 C1B3h  MPC PE3 Pin Function Control Register PE3PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1B4h  MPC PE4 Pin Function Control Register PE4PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C1B5h  MPC PES5 Pin Function Control Register PES5SPFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1B6h  MPC PES6 Pin Function Control Register PE6PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C1B7h  MPC PE7 Pin Function Control Register PE7PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1C8h  MPC PHO Pin Function Control Register PHOPFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C1C9%h MPC PH1 Pin Function Control Register PH1PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1CAh  MPC PH2 Pin Function Control Register PH2PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C1CBh MPC PH3 Pin Function Control Register PH3PFS 8 8 2 or 3 PCLKB 2ICLK
0008 C1D3h  MPC PJ3 Pin Function Control Register PJ3PFS 8 8 2 or 3 PCLKB 2 ICLK
0008 C290h  SYSTEM Reset Status Register 0 RSTSRO 8 8 4 or 5 PCLKB 2or3ICLK
0008 C291h  SYSTEM Reset Status Register 1 RSTSR1 8 8 4 or 5 PCLKB 2 or3ICLK
0008 C293h  SYSTEM Main Clock Oscillator Forced Oscillation Control Register MOFCR 8 8 4 or 5 PCLKB 2 or 3ICLK
0008 C297h  SYSTEM Voltage Monitoring Circuit Control Register LVCMPCR 8 8 4 or 5 PCLKB 2or3ICLK
0008 C298h  SYSTEM Voltage Detection Level Select Register LVDLVLR 8 8 4 or 5 PCLKB 2 or 3ICLK
0008 C29Ah  SYSTEM Voltage Monitoring 1 Circuit Control Register 0 LVD1CRO 8 8 4 or 5 PCLKB 20r3ICLK
0008 C29Bh  SYSTEM Voltage Monitoring 2 Circuit Control Register 0 LVD2CRO 8 8 4 or 5 PCLKB 2 or 3ICLK
0008 C29Dh  SYSTEM VBATT Control Register VBATTCR 8 8 4 or 5 PCLKB 2 or3ICLK
0008 C29Eh  SYSTEM VBATT Status Register VBATTSR 8 8 4 or 5 PCLKB 2or3ICLK
0008 C29Fh  SYSTEM VBATT Pin Voltage Drop Detection Interrupt Control VBTLVDICR 8 8 4 or 5 PCLKB 2or3ICLK
Register
0008 C400h  RTC 64-Hz Counter R64CNT 8 8 2 or 3 PCLKB 2ICLK
0008 C402h  RTC Second Counter RSECCNT 8 8 2 or 3 PCLKB 2ICLK
0008 C402h  RTC Binary Counter 0 BCNTO 8 8 2 or 3 PCLKB 2ICLK
0008 C404h  RTC Minute Counter RMINCNT 8 8 2 or 3 PCLKB 2 ICLK
0008 C404h  RTC Binary Counter 1 BCNT1 8 8 2 or 3 PCLKB 2ICLK
0008 C406h  RTC Hour Counter RHRCNT 8 8 2 or 3 PCLKB 2ICLK
0008 C406h  RTC Binary Counter 2 BCNT2 8 8 2 or 3 PCLKB 2ICLK
0008 C408h  RTC Day-of-Week Counter RWKCNT 8 8 2 or 3 PCLKB 2ICLK
0008 C408h RTC Binary Counter 3 BCNT3 8 8 2 or 3 PCLKB 2ICLK
0008 C40Ah  RTC Date Counter RDAYCNT 8 8 2 or 3 PCLKB 2 ICLK
0008 C40Ch RTC Month Counter RMONCNT 8 8 2 or 3 PCLKB 2ICLK
0008 C40Eh  RTC Year Counter RYRCNT 16 16 2 or 3 PCLKB 2ICLK
0008 C410h  RTC Second Alarm Register RSECAR 8 8 2 or 3 PCLKB 2ICLK
0008 C410h  RTC Binary Counter 0 Alarm Register BCNTOAR 8 8 2 or 3 PCLKB 2 ICLK
0008 C412h  RTC Minute Alarm Register RMINAR 8 8 2 or 3 PCLKB 2ICLK
0008 C412h  RTC Binary Counter 1 Alarm Register BCNT1AR 8 8 2 or 3 PCLKB 2ICLK
0008 C414h  RTC Hour Alarm Register RHRAR 8 8 2 or 3 PCLKB 2ICLK
0008 C414h  RTC Binary Counter 2 Alarm Register BCNT2AR 8 8 2 or 3 PCLKB 2ICLK
0008 C416h  RTC Day-of-Week Alarm Register RWKAR 8 8 2 or 3 PCLKB 2ICLK
0008 C416h  RTC Binary Counter 3 Alarm Register BCNT3AR 8 8 2 or 3 PCLKB 2 ICLK
0008 C418h  RTC Date Alarm Register RDAYAR 8 8 2 or 3 PCLKB 2ICLK
0008 C418h  RTC Binary Counter 0 Alarm Enable Register BCNTOAER 8 8 2 or 3 PCLKB 2ICLK
0008 C41Ah  RTC Month Alarm Register RMONAR 8 8 2 or 3 PCLKB 2ICLK
0008 C41Ah  RTC Binary Counter 1 Alarm Enable Register BCNT1AER 8 8 2 or 3 PCLKB 2ICLK
0008 C41Ch RTC Year Alarm Register RYRAR 16 16 2 or 3 PCLKB 2ICLK
0008 C41Ch RTC Binary Counter 2 Alarm Enable Register BCNT2AER 16 16 2 or 3 PCLKB 2ICLK
0008 C41Eh  RTC Year Alarm Enable Register RYRAREN 8 8 2 or 3 PCLKB 2ICLK
0008 C41Eh  RTC Binary Counter 3 Alarm Enable Register BCNT3AER 8 8 2 or 3 PCLKB 2ICLK
0008 C422h  RTC RTC Control Register 1 RCR1 8 8 2 or 3 PCLKB 2 ICLK
0008 C424h  RTC RTC Control Register 2 RCR2 8 8 2 or 3 PCLKB 2 ICLK
0008 C426h  RTC RTC Control Register 3 RCR3 8 8 2 or 3 PCLKB 2ICLK
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Table 5.4 DC Characteristics (2)
Conditions: 1.8V <VCC=VCC_USB<27V,18V=<AVCC0<2.7V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C
ltem Symbol Min T Max Unit Test
y ’ yp- ’ Conditions
Schmitt trigger | Ports 12, 13, 16, 17, port BS ViH VCC x 0.8 — 5.8 \
input voltage (5 V tolerant)
Ports 14 to 15, ports 20 to 27, VCC x 0.8 — VCC +0.3
ports 30 to 37, ports 50 to 55,
ports AO to A7,
ports BO to B4, B6, B7,
ports CO to C7,
ports DO to D7,
ports EO to E7,
port J3, RES#
Ports 03, 05, 07, ports 40 to 47 AVCCO x 0.8 — AVCCO + 0.3
Ports 03, 05, 07, ports 40 to 47 Vi -0.3 — AVCCO % 0.2
Ports other than above -0.3 — VCC x 0.2
Ports 03, 05, 07, ports 40 to 47 AVt AVCCO x 0.01 — —
Ports other than above VCC % 0.01 — —
Input level MD ViH VCC x 0.9 — VCC +0.3 \Y
voltage (except ' ra| " (oxternal clock input) VCC x 0.8 — VCC +023
for Schmitt
trigger input MD Vi -0.3 — VCC x 0.1
pins) EXTAL (external clock input) -0.3 — VCC x 0.2

Table 5.5 DC Characteristics (3)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C
Item Symbol Min. Typ. Max. Unit Test Conditions
Input leakage current RES#, MD, port 35 [ — — 1.0 WA |V, =0V, VCC
Three-state leakage Ports for 5 V tolerant | Itsi | — — 1.0 MA | Vi,=0V, 5.8V
current (off-state)
Ports except for 5 V tolerant — — 0.2 vA | V=0V, VCC
Input capacitance All input pins Cin — — 15 pF [Vip=0mV,
(except for port 35, USBO_DM, f=1MHz,
USBO_DP) T,=25°C
Port 35, USBO_DM, USBO_DP — — 30

Table 5.6 DC Characteristics (4)
Conditions: 1.8V =<VCC =VCC_USB =AVCC0<5.5V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C
ltem Symbol Min. Typ. Max. Unit Test Conditions
Input pull-up resistor All ports Ry 10 20 50 kQ |Vi,=0V
(except for port 35)
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60
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------------ Ta =105°C, ICLK = 54MHz?
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2 Ta =105°C, ICLK = 32MHz?
£
g 30
- Ta =25°C, ICLK = 54MHZz"
ZTa =25°C, ICLK = 32MHz"
=
20 Y~Ja = 105°C, ICLK = 16MHz>
Ta =105°C, ICLK = 8MHz?
____________ = Ta =25°C, ICLK = 16MHZz""
0 T Ta = 105°C, ICLK = 4MHz?
z Ta = 25°C, ICLK = 8MHz"
0 Ta =25°C, ICLK = 4MHz"
15 2.0 2.5 3.0 35 4.0 45 5.0 55 6.0
VCC (V)
Ta=25°C, ICLK = 54MHz"  «eeeenns Ta = 105°C, ICLK = 54MHz?
Ta = 25°C, ICLK = 32MHz" Ta = 105°C, ICLK = 32MHz?
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Ta=25°C, ICLK =8MHz"  «.eeeeee Ta = 105°C, ICLK = 8MHz2
Ta=25°C, ICLK =4MHz"  .eeeeens Ta = 105°C, ICLK = 4MHz?

Note 1. All peripheral operations except any BGO operation are operating normally. Indicates the average of the
typical samples through actual measurement during product evaluation.

Note 2. All peripheral operations except any BGO operation are operating at maximum. Indicates the average of the
upper-limit samples through actual measurement during product evaluation.

Figure 5.1 Voltage Dependency in High-Speed Operating Mode (Reference Data)
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Table 5.11 DC Characteristics (9)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C
Item Symbol | Min. Typ.*7 Max. | Unit | Test Conditions
Analog power | During A/D conversion (at high-speed conversion) lavee — 0.7 1.7 mA
supply current During A/D conversion (in low-current mode) — 0.6 1.0
During D/A conversion (per channel)*? — 0.4 0.8
Waiting for A/D and D/A conversion (all units) — — 0.4 HA
Reference During A/D conversion (at high-speed conversion) | IrgrHo — 25 150 pA
power supply Waiting for A/D conversion (all units) — — 60 nA
current
During D/A conversion (per channel) IREFH — 50 100 uA
Waiting for D/A conversion (all units) — — 100 nA
LvD1, 2 per channel ILvb — 0.15 — MA
Temperature | — ITEMP — 75 — pA
sensor*6
Comparator B | Window mode lcmp™® — 12.5 28.6 MA
operating Comparator high-speed mode (per channel) — 3.2 16.2 uA
current*6
Comparator low-speed mode (per channel) — 1.7 4.4 MA
CTSU When sleep mode lcTsu — 150 — pA
operating Base clock frequency: 2MHz
current Pin capacitance: 50pF
USB operating | During USB communication operation under the lusgu™ | — 43 — mA
current*4 following settings and conditions (VCC)
e Host controller operation is set to full-speed 0.9
mode (VCC_USB)
Bulk OUT transfer (64 bytes) x 1,
bulk IN transfer (64 bytes) x 1
e Connect peripheral devices via a 1-meter USB
cable from the USB port.
During USB communication operation under the lysge*2 | — 3.6 — mA
following settings and conditions (VCC)
e Function controller operation is set to full-speed 1.1
mode (VCC_UsSB)
Bulk OUT transfer (64 bytes) x 1,
bulk IN transfer (64 bytes) x 1
e Connect the host device via a 1-meter USB
cable from the USB port.
During suspended state under the following setting | Igygp*3 — 0.35 — MA
and conditions (VCC)
e Function controller operation is set to full-speed 170
mode (pull up the USBO_DP pin) (VCC_USB)
o Software standby mode
o Connect the host device via a 1-meter USB
cable from the USB port.
Note 1. The value of the D/A converter is the value of the power supply current including the reference current.

Note 2. Current consumed only by the USB module.
Note 3. Includes the current supplied from the pull-up resistor of the USBO_DP pin to the pull-down resistor of the host device, in
addition to the current consumed by this MCU during the suspended state.
Note 4. Current consumed by the power supplies (VCC and VCC_USB).
Note 5. Current consumed only by the comparator B module.
Note 6. Current consumed by the power supply (VCC).
Note 7. When VCC = AVCCO =VCC_USB =3.3 V.
Table 5.12 DC Characteristics (10)
Conditions: 1.8V =<VCC =VCC_USB =AVCC0<5.5V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C
Item Symbol Min. Typ. Max. Unit Test Conditions
RAM standby voltage VRaM 1.8 — — \
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Figure 5.20 VoL and lp. Temperature Characteristics of RIIC Output Pin at VCC = 3.3 V (Reference Data)
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Figure 5.21 VoL and lp. Temperature Characteristics of RIIC Output Pin at VCC = 5.5 V (Reference Data)
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5.3.3 Timing of Recovery from Low Power Consumption Modes
Table 5.28 Timing of Recovery from Low Power Consumption Modes (1)
Conditions: 1.8V =<VCC =VCC_USB =AVCC0=<5.5V, VSS =AVSS0 =VREFL0O =VSS_USB=0V, T, =-40to +105°C
. . Test
Item Symbol | Min. | Typ. | Max. | Unit Conditions
Recovery time High-speed Crystal connected to | Main clock oscillator | tsgymc — 2 3 ms | Figure 5.34
from software mode main clock oscillator | operating*2
*1
standby mode External clock input | Main clock oscillator | tsgygx — 35 50 us
to main clock operating*3
oscillator
Sub-clock oscillator operating tseysc — 650 800 us
HOCO clock oscillator operating tseYHO — 40 55 us
LOCO clock oscillator operating tseyLO — 40 55 us

Note 1. The recovery time varies depending on the state of each oscillator when the WAIT instruction is executed. When multiple
oscillators are operating, the recovery time varies depending on the operating state of the oscillators that are not selected as the
system clock source. The above table applies when only the corresponding clock is operating.

Note 2. When the frequency of the crystal is 20 MHz.
When the main clock oscillator wait control register (MOSCWTCR) is set to 04h.
Note 3. When the frequency of the external clock is 20 MHz.
When the main clock oscillator wait control register (MOSCWTCR) is set to 00h.
Table 5.29 Timing of Recovery from Low Power Consumption Modes (2)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0=VREFL0O=VSS_USB=0V, T, =-40to +105°C
. . Test
Item Symbol | Min. | Typ. | Max. | Unit Conditions
Recovery time Middle-speed | Crystal connected to | Main clock oscillator | tsgymc — 2 3 ms | Figure 5.34
from software mode main clock oscillator | operating*2
*1
standby mode Main clock oscillator | tsgypc — 2 3 ms
and PLL circuit
operating*3
External clock input | Main clock oscillator | tggygpx — 3 4 us
to main clock operating*4
oscillator Main clock oscillator | tsgype — 65 85 us
and PLL circuit
operating*s
Sub-clock oscillator operating tseysc — 600 | 750 us
HOCO clock oscillator operating*® tseYHO — 40 50 us
LOCO clock oscillator operating tseyLo — 5 7 us

Note 1. The recovery time varies depending on the state of each oscillator when the WAIT instruction is executed. When multiple
oscillators are operating, the recovery time varies depending on the operating state of the oscillators that are not selected as the
system clock source. The above table applies when only the corresponding clock is operating.

Note 2. When the frequency of the crystal is 12 MHz.

When the main clock oscillator wait control register (MOSCWTCR) is set to 04h.
Note 3. When the frequency of PLL is 12 MHz.
When the main clock oscillator wait control register (MOSCWTCR) is set to 04h.
Note 4. When the frequency of the external clock is 12 MHz.
When the main clock oscillator wait control register (MOSCWTCR) is set to 00h.
Note 5. When the frequency of PLL is 12 MHz.
When the main clock oscillator wait control register (MOSCWTCR) is set to 00h.
Note 6. This is the case when HOCO is selected as the system clock and its frequency division is set to be 8 MHz.
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Table 5.40 Timing of On-Chip Peripheral Modules (3)
Conditions: 1.8V <VCC =VCC_USB =AVCC0<5.5V,VSS =AVSS0=VSS_USB=0V, T,=-40to +105°C
ltem Symbol Min. Max. Unit*t c:orT;fitons
Simple | SCK clock cycle output (master) tspeyc 4 65536 tpeye Figure 5.54
SPI SCK clock cycle input (slave) 6 65536 treyc
SCK clock high pulse width tspckwH 0.4 0.6 tspeye
SCK clock low pulse width tspckwL 0.4 0.6 tspeye
SCK clock rise/fall time tspckr tspeks — 20 ns
Data input setup time (master) 2.7 V or above tsy 65 — ns Figure 5.55,
1.8 V or above 95 — Figure 5.56
Data input setup time (slave) 40 —
Data input hold time ty 40 —_ ns
SSL input setup time tLeaD 3 — tspeyc
SSL input hold time tac — tspeye
Data output delay time (master) top — 40 ns
Data output delay time (slave) 2.7V or above — 65
1.8 V or above — 100
Data output hold time (master) 2.7 V or above ton -10 — ns
1.8 V or above -20 —
Data output hold time (slave) -10 —
Data rise/fall time tor tof — 20 ns
SSL input rise/fall time tssip tssif — 20 ns
Slave access time tsa — 6 tpeyc Figure 5.57,
Slave output release time tREL — tpeyc Figure 5.58
Note 1. tpeyc: PCLK cycle
R01DS0261EJ0120 Rev.1.20 RENESAS Page 121 of 170

Sep 28, 2018



RX230 Group, RX231 Group 5. Electrical Characteristics

TMCIO to TMCI3

S~

U~
by

trmewL trmewn
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Figure 5.51 SCI Input/Output Timing: Clock Synchronous Mode
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Figure 5.52 AID Converter External Trigger Input Timing

CLKOUT pin output

tCr

Test conditions: Voy = VCC % 0.7, VoL = VCC x 0.3, loy =-1.0 mA, lo. = 1.0 mA, C = 30 pF

Figure 5.53 CLKOUT Output Timing

tspokwH tspokr tspekr
RSPI Simple SPI
VOH
RSPCKA SCKn
Master select output Master select output
tspckwh
Vin
RSPCKA SCKn
Slave select input Slave select input tspexkwi

Von=0.7 x VCC, Vo= 0.3 x VCC, V3= 0.7 x VCC, V,.=0.3 x VCC

n=0,1,5,6,8,9,12

Figure 5.54 RSPI Clock Timing and Simple SPI Clock Timing
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56 D/A Conversion Characteristics

Table 5.52

D/A Conversion Characteristics (1)
Conditions: 1.8V =<VCC =VCC_USB =AVCC0=<5.5V,VSS=AVSS0=VSS_USB=0V, T, =-40to +105°C

Reference voltage = VREFH or VREFL selected

Item Min. Typ. Max. Unit Test Conditions

Resolution — — 12 Bit
Resistive load 30 — — kQ
Capacitive load — — 50 pF
Output voltage range 0.35 — AVCCO - 0.47 \Y

DNL differential non-linearity error — 0.5 +1.0 LSB
INL integral non-linearity error — 2.0 8.0 LSB
Offset error — — 20 mV
Full-scale error — — +20 mV
Output resistance — 5 — Q

Conversion time — — 30 us

Table 5.53

D/A Conversion Characteristics (2)
Conditions: 1.8V <VCC =VCC_USB =AVCC0=<5.5V, VSS = AVSS0 = VREFL = VSS_USB

Reference voltage = AVCCO or AVSSO0 selected

=0V, T,=-40to +105°C

Item Min. Typ. Max. Unit Test Conditions

Resolution — — 12 Bit
Resistive load 30 — — kQ
Capacitive load — — 50 pF
Output voltage range 0.35 — AVCCO - 0.47 \Y

DNL differential non-linearity error — +0.5 +2.0 LSB
INL integral non-linearity error — * +8.0 LSB
Offset error — — +30 mV
Full-scale error — — +30 mV
Output resistance — 5 — Q

Conversion time — — 30 us

Table 5.54

D/A Conversion Characteristics (3)

Conditions: 1.8V <VCC=VCC_USB=AVCC0=<5.5V,VSS=AVSS0=VSS_USB=0V, T, =-40to +105°C

Reference voltage = internal reference voltage selected

Item Min. Typ. Max. Unit Test Conditions

Resolution — — 12 Bit
Internal reference voltage (Vbgr) 1.36 1.43 1.50 \Y

Resistive load 30 — — kQ
Capacitive load — — 50 pF
Output voltage range 0.35 — Vbgr \%

DNL differential non-linearity error — 2. +16.0 LSB
INL integral non-linearity error — 8.0 +16.0 LSB
Offset error — — 30 mV
Output resistance — 5 — Q

Conversion time — — 30 us
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Note 1. Ideal D/A conversion output voltage that is adjusted so that offset and full scale errors are zeroed.

Figure 5.70 lllustration of D/A Converter Characteristic Terms

Integral non-linearity error (INL)

The integral non-linearity error is the maximum deviation between the ideal line when the measured offset and full-scale

errors are zeroed, and the actual output code.

Differential non-linearity error (DNL)

The differential non-linearity error is the difference between 1-LSB width based on the ideal D/A conversion

characteristics and the width of the actually output code.

Offset error

An offset error is the difference between a transition point of the ideal first output code and the actual first output code.

Full-scale error

A full-scale error is the difference between a transition point of the ideal last output code and the actual last output code.
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Figure 5.73 Voltage Detection Reset Timing
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Note 1. twror) is the time required for a power-on reset to be enabled while the external power VCC is being held below the
valid voltage (1.0 V).
When turning the VCC on, maintain a voltage below 1.0V for at least 1.0ms.

Figure 5.74 Power-On Reset Timing
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Figure 5.75 Voltage Detection Circuit Timing (Vdet0)
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5.13 ROM (Flash Memory for Code Storage) Characteristics

Table 5.62 ROM (Flash Memory for Code Storage) Characteristics (1)

Item Symbol Min. Typ. Max. Unit Conditions
Reprogramming/erasure cycle* Npec 1000 — — Times
Data hold time | After 1000 times of Npgc torp 20%2,*3 — — Year |T,=+85°C

Note 1. Definition of reprogram/erase cycle: The reprogram/erase cycle is the number of erasing for each block. When the reprogram/
erase cycle is n times (n = 1000), erasing can be performed n times for each block. For instance, when 4-byte programming is
performed 256 times for different addresses in a 1-Kbyte block and then the entire block is erased, the reprogram/erase cycle is
counted as one. However, programming the same address for several times as one erasing is not enabled (overwriting is
prohibited).

Note 2. Characteristic when using the flash memory programmer and the self-programming library provided from Renesas Electronics.

Note 3. This result is obtained from reliability testing.

Table 5.63 ROM (Flash Memory for Code Storage) Characteristics (2) High-Speed Operating Mode
Conditions: 2.7 V < VCC = VCC_USB = AVCC0<5.5V,VSS =AVSS0=VSS_USB=0V
Temperature range for the programming/erasure operation: T, = —40 to +105°C

FCLK =1 MHz FCLK =32 MHz
Iltem Symbol Unit
Min. Typ. Max. Min. Typ. Max.

Programming time 8-byte tpg — 112 967 — 52.3 491 us
Erasure time 2-Kbyte teok — 8.75 278 — 5.50 215 ms

512-Kbyte tes10K — 928 19218 — 72.0 1679 ms

(when block

erase

command is

used)

512-Kbyte teas12K — 923 19013 — 66.7 1469 ms

(when all-

block erase

command is

used)
Blank check time 8-byte tacs — — 55.0 — — 16.1 us

2-Kbyte tBC2K —_— —_ 1840 — — 136 ms
Erase operation forced stop time tsep — — 18.0 — — 10.7 us
Start-up area switching setting time tsas — 12.3 566.5 — 6.2 434 ms
Access window time taws — 12.3 566.5 — 6.2 434 ms
ROM mode transition wait time 1 tois 2.0 — — 2.0 — — us
ROM mode transition wait time 2 tms 5.0 — — 5.0 — — us

Note:  The time until each operation of the flash memory is started after instructions are executed by software is not included.

Note:  The lower-limit frequency of FCLK is 1 MHz during programming or erasing of the flash memory. When using FCLK at below
4 MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.

Note:  The frequency accuracy of FCLK must be within +3.5%.
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