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RX220 Group

1. Overview

1.2 List of Products
Table 1.3 is a list of products, and Figure 1.1 shows how to read the product part no., memory capacity, and package
type.
Table 1.3 List of Products
ROM RAM Operating Operating
Group Part No. Package Capacity Capacity Frequency (Max.) temperature
RX220 R5F52206BDFP PLQPO100KB-A
R5F52206BDFM PLQP0064KB-A
256 Kbytes 16 Kbytes
R5F52206BDFK PLQPO064GA-A
R5F52206BDFL PLQP0048KB-A
R5F52205BDFP PLQP0O100KB-A
R5F52205BDFM PLQPO064KB-A
128 Kbytes
R5F52205BDFK PLQPO064GA-A
R5F52205BDFL PLQPO048KB-A 32 MHz —40 to +85°C
8 Kbytes
R5F52203BDFP PLQPO0100KB-A
R5F52203BDFM PLQP0064KB-A
64 Kbytes
R5F52203BDFK PLQPO064GA-A
R5F52203BDFL PLQP0048KB-A
R5F52201BDFM PLQPO064KB-A
R5F52201BDFK PLQPO064GA-A 32 Khytes 4Kbytes
R5F52201BDFL PLQP0048KB-A
R5F52206BGFP PLQPO100KB-A
R5F52206BGFM PLQP0064KB-A
256 Kbytes 16 Kbytes
R5F52206BGFK PLQPO064GA-A
R5F52206BGFL PLQPO048KB-A
R5F52205BGFP PLQPO100KB-A
R5F52205BGFM PLQP0064KB-A
128 Kbytes
R5F52205BGFK PLQPO064GA-A
R5F52205BGFL PLQP0048KB-A 32 MHz —40 to +105°C
8 Kbytes
R5F52203BGFP PLQPO100KB-A
R5F52203BGFM PLQPO064KB-A
64 Kbytes
R5F52203BGFK PLQPO064GA-A
R5F52203BGFL PLQP0048KB-A
R5F52201BGFM PLQP0064KB-A
R5F52201BGFK PLQPO064GA-A 32 Kbytes 4Kbytes
R5F52201BGFL PLQP0048KB-A

Note: ¢ Please contact Renesas Electronics sales office for derating of operation under Ta = +85°C to +105°C. Derating is the
systematic reduction of load for the sake of improved reliability.
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RX220 Group

1. Overview

Table 1.4

Pin Functions (2/3)

Classifications

Pin Name

110

Description

Serial
communications
interface (SCle)

¢ Asynchronous mode/clock synchronous mode

SCK1, SCK5, SCK6, SCK9 110 Input/output pins for clock

RXD1, RXD5, RXD6, RXD9 Input Input pins for received data

TXD1, TXD5, TXD6, TXD9 Output Output pins for transmitted data

CTS1#, CTS5#, CTS6#, Input Input pins for controlling the start of transmission and reception
CTS9#

RTS1#, RTS5#, RTS6#, Output Output pins for controlling the start of transmission and reception
RTS9#

e Simple 12C mode

SSCL1, SSCL5, SSCLS, I/0 Input/output pins for the 12C clock

SSCL9

SSDA1, SSDA5, SSDAS, 110 Input/output pins for the 12C data

SSDA9

¢ Simple SPI mode

SCK1, SCK5, SCK6, SCK9 1/0 Input/output pins for the clock

SMISO1, SMISO5, SMISO6, I/0 Input/output pins for slave transmission of data
SMISO9

SMOSI1, SMOSI5, SMOSI6, I/0 Input/output pins for master transmission of data
SMOSI9

SS1#, SS5#, SS6#, SSo# Input Chip-select input pins

e IrDA Interface

IRTXD5 Output Data output pin in the IrDA format

IRRXD5 Input Data input pin in the IrDA format

Serial
communications

e Asynchronous mode/clock synchronous mode

interface (SCIf SCK12 110 Input/output pin for the clock
RXD12 Input Input pin for received data
TXD12 Output Output pin for transmitted data
CTS12# Input Input pin for controlling the start of transmission and reception
RTS12# Output Output pin for controlling the start of transmission and reception
¢ Simple 12C mode
SSCL12 110 Input/output pin for the 12C clock
SSDA12 110 Input/output pin for the 12C data
e Simple SPI mode
SCK12 110 Input/output pin for the clock
SMIS012 110 Input/output pin for slave transmit data
SMOSI12 1/0 Input/output pin for master transmit data
SS12# Input Chip-select input pin
o Extended serial mode
RXDX12 Input Input pin for data reception by SCIf
TXDX12 Output Output pin for data transmission by SCIf
SIOX12 1/0 Input/output pin for data reception or transmission by SCIf
12C bus interface SCL 110 Input/output pin for 12C bus interface clocks. Bus can be directly
driven by the N-channel open-drain output.
SDA 110 Input/output pin for 12C bus interface data. Bus can be directly
driven by the N-channel open-drain output.
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RX220 Group 1. Overview

Table 1.7 List of Pins and Pin Functions (48-Pin LQFP) (2/2)

Power Supply, Clock, Communication

Pin No. System Control 1/0 Port Timers (MTU, TMR, POE) (SCle, SCIf, RSPI, RIIC) Others
44 VREFLO

45 P40 ANO00O
46 VREFHO

47 AVCCO

48 AVSSO
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RX220 Group 3. Address Space

3. Address Space

3.1 Address Space

This LSI has a 4-Ghyte address space, consisting of the range of addresses from 0000 0000h to FFFF FFFFh. That is,
linear access to an address space of up to 4 Gbytes is possible, and this contains both program and data areas.
Figure 3.1 shows the memory map.
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RX220 Group

4. 1/0 Registers

4.1 I/O Register Addresses (Address Order)
Table 4.1 List of 1/0O Registers (Address Order) (1 /20)
Number of Access Cycles
Module Register Number Access ICLK > ICLK <
Address Symbol Register Name Symbol of Bits Size PCLK PCLK
0008 0000h SYSTEM  Mode monitor register MDMONR 16 16 3ICLK
0008 0002h SYSTEM  Mode status register MDSR 16 16 3ICLK
0008 0008h SYSTEM  System control register 1 SYSCR1 16 16 3ICLK
0008 000Ch SYSTEM  Standby control register SBYCR 16 16 3ICLK
0008 0010h SYSTEM  Module stop control register A MSTPCRA 32 32 3ICLK
0008 0014h SYSTEM  Module stop control register B MSTPCRB 32 32 3ICLK
0008 0018h SYSTEM  Module stop control register C MSTPCRC 32 32 3ICLK
0008 0020h SYSTEM  System clock control register SCKCR 32 32 3ICLK
0008 0026h SYSTEM  System clock control register 3 SCKCR3 16 16 3ICLK
0008 0032h SYSTEM  Main clock oscillator control register MOSCCR 8 8 3ICLK
0008 0033h SYSTEM  Sub-clock oscillator control register SOSCCR 8 8 3ICLK
0008 0035h SYSTEM  IWDT-dedicated on-chip oscillator control register ILOCOCR 8 8 3ICLK
0008 0036h SYSTEM  High-speed on-chip oscillator control register HOCOCR 8 8 3ICLK
0008 0037h SYSTEM  High-speed on-chip oscillator control register 2 HOCOCR2 8 8 3ICLK
0008 0040h SYSTEM  Oscillation stop detection control register OSTDCR 8 8 3ICLK
0008 0041h SYSTEM  Oscillation stop detection status register OSTDSR 8 8 3ICLK
0008 00AOh SYSTEM  Operating power control register OPCCR 8 8 3ICLK
0008 00Alh SYSTEM  Sleep mode return clock source switching register RSTCKCR 8 8 3ICLK
0008 00A2h SYSTEM  Main clock oscillator wait control register MOSCWTCR 8 8 3ICLK
0008 00A3h SYSTEM  Sub-clock oscillator wait control register SOSCWTCR 8 8 3ICLK
0008 00A9h SYSTEM  HOCO wait control register 2 HOCOWTCR2 8 8 3ICLK
0008 00COh SYSTEM  Reset status register 2 RSTSR2 8 8 3ICLK
0008 00C2h SYSTEM  Software reset register SWRR 16 16 3ICLK
0008 00EOh SYSTEM  Voltage monitoring 1 circuit/comparator Al control register 1 LVD1CR1 3ICLK
0008 00E1h SYSTEM  Voltage monitoring 1 circuit/comparator Al status register LVD1SR 8 8 3ICLK
0008 00E2h SYSTEM  Voltage monitoring 2 circuit/comparator A2 control register 1 LVD2CR1 8 8 3ICLK
0008 00E3h SYSTEM  Voltage monitoring 2 circuit/comparator A2 status register LVD2SR 8 8 3ICLK
0008 03FEh SYSTEM  Protect register PRCR 16 16 3ICLK
0008 1300h BSC Bus error status clear register BERCLR 8 8 2ICLK
0008 1304h BSC Bus error monitoring enable register BEREN 8 8 2 ICLK
0008 1308h BSC Bus error status register 1 BERSR1 8 8 2ICLK
0008 130Ah BSC Bus error status register 2 BERSR2 16 16 2 ICLK
0008 1310h BSC Bus priority control register BUSPRI 16 16 2ICLK
0008 2000h DMACO DMA source address register DMSAR 32 32 2 ICLK
0008 2004h DMACO DMA destination address register DMDAR 32 32 2ICLK
0008 2008h DMACO DMA transfer count register DMCRA 32 32 2 ICLK
0008 200Ch DMACO DMA block transfer count register DMCRB 16 16 2ICLK
0008 2010h DMACO DMA transfer mode register DMTMD 16 16 2 ICLK
0008 2013h DMACO DMA interrupt setting register DMINT 8 8 2ICLK
0008 2014h DMACO DMA address mode register DMAMD 16 16 2 ICLK
0008 2018h DMACO DMA offset register DMOFR 32 32 2ICLK
0008 201Ch DMACO DMA transfer enable register DMCNT 8 8 2 ICLK
0008 201Dh DMACO DMA software start register DMREQ 8 8 2 ICLK
0008 201Eh DMACO DMA status register DMSTS 8 8 2ICLK
0008 201Fh DMACO DMA activation source flag control register DMCSL 8 8 2ICLK
0008 2040h DMAC1 DMA source address register DMSAR 32 32 2 ICLK
0008 2044h DMAC1 DMA destination address register DMDAR 32 32 2ICLK
0008 2048h DMAC1 DMA transfer count register DMCRA 32 32 2 ICLK
0008 204Ch DMAC1 DMA block transfer count register DMCRB 16 16 2ICLK
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RX220 Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (4 / 20)
Number of Access Cycles
Module Register Number Access ICLK > ICLK <
Address Symbol Register Name Symbol of Bits Size PCLK PCLK
0008 70B3h ICU Interrupt request register 179 IR179 8 8 2ICLK
0008 70B4h ICU Interrupt request register 180 IR180 8 8 2ICLK
0008 70B5h ICU Interrupt request register 181 IR181 8 8 2ICLK
0008 70B6h ICU Interrupt request register 182 IR182 8 8 2ICLK
0008 70B7h ICU Interrupt request register 183 IR183 8 8 2ICLK
0008 70B8h ICU Interrupt request register 184 IR184 8 8 2ICLK
0008 70BSh ICU Interrupt request register 185 IR185 8 8 2ICLK
0008 70C6h ICU Interrupt request register 198 IR198 8 8 2ICLK
0008 70C7h ICU Interrupt request register 199 IR199 8 8 2 ICLK
0008 70C8h ICU Interrupt request register 200 IR200 8 8 2ICLK
0008 70C%h ICU Interrupt request register 201 IR201 8 8 2 ICLK
0008 70DAh ICU Interrupt request register 218 IR218 8 8 2ICLK
0008 70DBh ICU Interrupt request register 219 IR219 8 8 2 ICLK
0008 70DCh ICU Interrupt request register 220 IR220 8 8 2I1CLK
0008 70DDh ICU Interrupt request register 221 IR221 8 8 2 ICLK
0008 70DEh ICU Interrupt request register 222 IR222 8 8 2ICLK
0008 70DFh ICU Interrupt request register 223 IR223 8 8 2 ICLK
0008 70EOh ICU Interrupt request register 224 IR224 8 8 2ICLK
0008 70E1h ICU Interrupt request register 225 IR225 8 8 2 ICLK
0008 70E2h ICU Interrupt request register 226 IR226 8 8 2ICLK
0008 70E3h ICU Interrupt request register 227 IR227 8 8 2 ICLK
0008 70E4h ICU Interrupt request register 228 IR228 8 8 2I1CLK
0008 70E5h ICU Interrupt request register 229 IR229 8 8 2 ICLK
0008 70EAh ICU Interrupt request register 234 IR234 8 8 2ICLK
0008 70EBh ICU Interrupt request register 235 IR235 8 8 2 ICLK
0008 70ECh ICU Interrupt request register 236 IR236 8 8 2 ICLK
0008 70EDh ICU Interrupt request register 237 IR237 8 8 2 ICLK
0008 70EEh ICU Interrupt request register 238 IR238 8 8 2 ICLK
0008 70EFh ICU Interrupt request register 239 IR239 8 8 2 ICLK
0008 70F0h ICU Interrupt request register 240 IR240 8 8 2 ICLK
0008 70F1h ICU Interrupt request register 241 IR241 8 8 2 ICLK
0008 70F2h ICU Interrupt request register 242 IR242 8 8 2 ICLK
0008 70F3h ICU Interrupt request register 243 IR243 8 8 2 ICLK
0008 70F4h ICU Interrupt request register 244 IR244 8 8 2 ICLK
0008 70F5h ICU Interrupt request register 245 IR245 8 8 2 ICLK
0008 70F6h ICU Interrupt request register 246 IR246 8 8 2 ICLK
0008 70F7h ICU Interrupt request register 247 IR247 8 8 2 ICLK
0008 70F8h ICU Interrupt request register 248 IR248 8 8 2ICLK
0008 70F9h ICU Interrupt request register 249 IR249 8 8 2 ICLK
0008 711Bh ICU DTC activation enable register 027 DTCERO027 8 8 2ICLK
0008 711Ch ICU DTC activation enable register 028 DTCERO028 8 8 2 ICLK
0008 711Dh ICU DTC activation enable register 029 DTCER029 8 8 2ICLK
0008 711Eh ICU DTC activation enable register 030 DTCERO030 8 8 2 ICLK
0008 711Fh ICU DTC activation enable register 031 DTCERO031 8 8 2ICLK
0008 712Dh ICU DTC activation enable register 045 DTCERO045 8 8 2 ICLK
0008 712Eh ICU DTC activation enable register 046 DTCERO046 8 8 2ICLK
0008 7140h ICU DTC activation enable register 064 DTCERO064 8 8 2 ICLK
0008 7141h ICU DTC activation enable register 065 DTCERO065 8 8 2ICLK
0008 7142h ICU DTC activation enable register 066 DTCERO066 8 8 2 ICLK
0008 7143h ICU DTC activation enable register 067 DTCERO067 8 8 2ICLK
0008 7144h ICU DTC activation enable register 068 DTCERO068 8 8 2 ICLK
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RX220 Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (10 / 20)
Number of Access Cycles
Module Register Number Access ICLK > ICLK <

Address Symbol Register Name Symbol of Bits Size PCLK PCLK

0008 8605h MTU3 Timer I/O control register L TIORL 8 8 2,3 PCLKB 2 ICLK
0008 8606h MTU4 Timer 1/O control register H TIORH 8 8 2, 3 PCLKB 2 ICLK
0008 8607h MTU4 Timer I/O control register L TIORL 8 8 2,3 PCLKB 2 ICLK
0008 8608h MTU3 Timer interrupt enable register TIER 8 8 2, 3 PCLKB 2ICLK
0008 8609h MTU4 Timer interrupt enable register TIER 8 8 2,3 PCLKB 2 ICLK
0008 860Ah MTU Timer output master enable register TOER 8 8 2, 3 PCLKB 2ICLK
0008 860Dh MTU Timer gate control register TGCR 8 8 2,3 PCLKB 2 ICLK
0008 860Eh MTU Timer output control register 1 TOCR1 8 8 2, 3 PCLKB 2ICLK
0008 860Fh MTU Timer output control register 2 TOCR2 8 8 2,3 PCLKB 2 ICLK
0008 8610h MTU3 Timer counter TCNT 16 16 2, 3 PCLKB 2ICLK
0008 8612h MTU4 Timer counter TCNT 16 16 2, 3 PCLKB 2ICLK
0008 8614h MTU Timer cycle data register TCDR 16 16 2, 3 PCLKB 2 ICLK
0008 8616h MTU Timer dead time data register TDDR 16 16 2,3 PCLKB 2 ICLK
0008 8618h MTU3 Timer general register A TGRA 16 16 2, 3 PCLKB 2 ICLK
0008 861Ah MTU3 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 861Ch MTU4 Timer general register A TGRA 16 16 2, 3 PCLKB 2 ICLK
0008 861Eh MTU4 Timer general register B TGRB 16 16 2,3 PCLKB 2 ICLK
0008 8620h MTU Timer subcounter TCNTS 16 16 2, 3 PCLKB 2 ICLK
0008 8622h MTU Timer cycle buffer register TCBR 16 16 2,3 PCLKB 2 ICLK
0008 8624h MTU3 Timer general register C TGRC 16 16 2, 3 PCLKB 2ICLK
0008 8626h MTU3 Timer general register D TGRD 16 16 2,3 PCLKB 2 ICLK
0008 8628h MTU4 Timer general register C TGRC 16 16 2, 3 PCLKB 2ICLK
0008 862Ah MTU4 Timer general register D TGRD 16 16 2,3 PCLKB 2 ICLK
0008 862Ch MTU3 Timer status register TSR 8 8 2, 3 PCLKB 2ICLK
0008 862Dh MTU4 Timer status register TSR 8 8 2,3 PCLKB 2 ICLK
0008 8630h MTU Timer interrupt skipping set register TITCR 8 8 2, 3 PCLKB 2ICLK
0008 8631h MTU Timer interrupt skipping counter TITCNT 8 8 2,3 PCLKB 2 ICLK
0008 8632h MTU Timer buffer transfer set register TBTER 8 8 2, 3 PCLKB 2ICLK
0008 8634h MTU Timer dead time enable register TDER 8 8 2,3 PCLKB 2 ICLK
0008 8636h MTU Timer output level buffer register TOLBR 8 8 2, 3 PCLKB 2ICLK
0008 8638h MTU3 Timer buffer operation transfer mode register TBTM 8 8 2,3 PCLKB 2 ICLK
0008 8639h MTU4 Timer buffer operation transfer mode register TBTM 8 8 2, 3 PCLKB 2ICLK
0008 8640h MTU4 Timer A/D converter start request control register TADCR 16 16 2,3 PCLKB 2 ICLK
0008 8644h MTU4 Timer A/D converter start request cycle set register A TADCORA 16 16 2,3 PCLKB 2 ICLK
0008 8646h MTU4 Timer A/D converter start request cycle set register B TADCORB 16 16 2,3 PCLKB 2 ICLK
0008 8648h MTU4 Timer A/D converter start request cycle set buffer register A TADCOBRA 16 16 2,3 PCLKB 2 ICLK
0008 864Ah MTU4 Timer A/D converter start request cycle set buffer register B TADCOBRB 16 16 2,3 PCLKB 2 ICLK
0008 8660h MTU Timer waveform control register TWCR 8 8,16 2, 3 PCLKB 2ICLK
0008 8680h MTU Timer start register TSTR 8 8, 16 2,3 PCLKB 2 ICLK
0008 8681h MTU Timer synchronous register TSYR 8 8,16 2, 3 PCLKB 2ICLK
0008 8684h MTU Timer read/write enable register TRWER 8 8,16 2,3 PCLKB 2 ICLK
0008 8690h MTUO Noise filter control register NFCR 8 8,16 2, 3 PCLKB 2ICLK
0008 8691h MTUL1 Noise filter control register NFCR 8 8,16 2,3 PCLKB 2 ICLK
0008 8692h MTU2 Noise filter control register NFCR 8 8,16 2, 3 PCLKB 2ICLK
0008 8693h MTU3 Noise filter control register NFCR 8 8,16 2,3 PCLKB 2 ICLK
0008 8694h MTU4 Noise filter control register NFCR 8 8,16 2, 3 PCLKB 2ICLK
0008 8695h MTUS Noise filter control register NFCR 8 8,16 2, 3 PCLKB 2 ICLK
0008 8700h MTUO Timer control register TCR 8 8 2, 3 PCLKB 2ICLK
0008 8701h MTUO Timer mode register TMDR 8 8 2,3 PCLKB 2 ICLK
0008 8702h MTUO Timer I/O control register H TIORH 8 8 2, 3 PCLKB 2 ICLK
0008 8703h MTUO Timer I/O control register L TIORL 8 8 2,3 PCLKB 2 ICLK
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RX220 Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (12 / 20)

Number of Access Cycles

Module Register Number Access ICLK > ICLK <

Address Symbol Register Name Symbol of Bits Size PCLK PCLK

0008 9004h S12AD A/D channel select register A ADANSA 16 16 2,3 PCLKB 2ICLK
0008 9008h S12AD A/D-converted value addition mode select register ADADS 16 16 2, 3 PCLKB 2 ICLK
0008 900Ch S12AD A/D-converted value addition count select register ADADC 8 8 2,3 PCLKB 2 ICLK
0008 900Eh S12AD AID control extended register ADCER 16 16 2,3 PCLKB 2 ICLK
0008 9010h S12AD A/D start trigger select register ADSTRGR 16 16 2,3 PCLKB 2 ICLK
0008 9012h S12AD AID converted extended input control register ADEXICR 16 16 2, 3 PCLKB 2 ICLK
0008 9014h S12AD A/D channel select register B ADANSB 16 16 2,3 PCLKB 2 ICLK
0008 9018h S12AD A/D double register ADDBLDR 16 16 2,3 PCLKB 2 ICLK
0008 901Ch S12AD A/D internal reference voltage data register ADOCDR 16 16 2,3 PCLKB 2 ICLK
0008 901Eh S12AD A/D self-diagnosis data register ADRD 16 16 2, 3 PCLKB 2 ICLK
0008 9020h S12AD A/D data register 0 ADDRO 16 16 2,3PCLKB 2 ICLK
0008 9022h S12AD AID data register 1 ADDR1 16 16 2,3 PCLKB 2 ICLK
0008 9024h S12AD A/D data register 2 ADDR2 16 16 2,3PCLKB 2 ICLK
0008 9026h S12AD A/D data register 3 ADDR3 16 16 2,3 PCLKB 2 ICLK
0008 9028h S12AD A/D data register 4 ADDR4 16 16 2,3PCLKB 2 ICLK
0008 902Ah S12AD A/D data register 5 ADDR5 16 16 2,3 PCLKB 2 ICLK
0008 902Ch S12AD A/D data register 6 ADDR6 16 16 2, 3PCLKB 2 ICLK
0008 902Eh S12AD AID data register 7 ADDR7 16 16 2,3 PCLKB 2 ICLK
0008 9030h S12AD A/D data register 8 ADDRS8 16 16 2, 3PCLKB 2 ICLK
0008 9032h S12AD AID data register 9 ADDR9 16 16 2,3 PCLKB 2 ICLK
0008 9034h S12AD AJ/D data register 10 ADDR10 16 16 2, 3PCLKB 2 ICLK
0008 9036h S12AD AID data register 11 ADDR11 16 16 2,3 PCLKB 2ICLK
0008 9038h S12AD A/D data register 12 ADDR12 16 16 2, 3PCLKB 2 ICLK
0008 903Ah S12AD AID data register 13 ADDR13 16 16 2,3 PCLKB 2ICLK
0008 903Ch S12AD A/D data register 14 ADDR14 16 16 2,3 PCLKB 2 ICLK
0008 903Eh S12AD A/D data register 15 ADDR15 16 16 2,3 PCLKB 2ICLK
0008 9060h S12AD A/D sampling state register 0 ADSSTRO 8 8 2,3 PCLKB 2 ICLK
0008 9061h S12AD A/D sampling state register L ADSSTRL 8 8 2,3 PCLKB 2ICLK
0008 9071h S12AD A/D sampling state register O ADSSTRO 8 8 2,3 PCLKB 2 ICLK
0008 9073h S12AD A/D sampling state register 1 ADSSTR1 8 8 2,3 PCLKB 2ICLK
0008 9074h S12AD A/D sampling state register 2 ADSSTR2 8 8 2,3 PCLKB 2 ICLK
0008 9075h S12AD A/D sampling state register 3 ADSSTR3 8 8 2,3 PCLKB 2ICLK
0008 9076h S12AD A/D sampling state register 4 ADSSTR4 8 8 2,3 PCLKB 2 ICLK
0008 9077h S12AD A/D sampling state register 5 ADSSTR5 8 8 2,3 PCLKB 2ICLK
0008 9078h S12AD AJD sampling state register 6 ADSSTR6 8 8 2, 3 PCLKB 2 ICLK
0008 9079h S12AD A/D sampling state register 7 ADSSTR7 8 8 2,3 PCLKB 2ICLK
0008 907Ah S12AD A/D disconnecting detection control register ADDISCR 8 8 2,3 PCLKB 2 ICLK
0008 A020h SCI1 Serial mode register SMR 8 8 2, 3 PCLKB 2ICLK
0008 A021h SCI1 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK
0008 A022h SCI1 Serial control register SCR 8 8 2, 3 PCLKB 2ICLK
0008 A023h SCI1 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK
0008 A024h SCI1 Serial status register SSR 8 8 2, 3 PCLKB 2ICLK
0008 A025h SCI1 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK
0008 A026h SCI1 Smart card mode register SCMR 8 8 2, 3 PCLKB 2ICLK
0008 A027h SCl1 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK
0008 A028h SCi1 Noise filter setting register SNFR 8 8 2, 3 PCLKB 2ICLK
0008 A029h SCI1 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2ICLK
0008 A02Ah SCI1 12C mode register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK
0008 A02Bh SCi1 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2ICLK
0008 A02Ch SCI1 12C status register SISR 8 8 2, 3 PCLKB 2ICLK
0008 A02Dh SCI1 SPI mode register SPMR 8 8 2,3 PCLKB 2ICLK
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RX220 Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (13 / 20)

Number of Access Cycles

Module Register Number Access ICLK > ICLK <

Address Symbol Register Name Symbol of Bits Size PCLK PCLK

0008 AOACh SCI5 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK
0008 AOA1h SCI5 Bit rate register BRR 8 8 2, 3 PCLKB 2 ICLK
0008 AOA2h SCI5 Serial control register SCR 8 8 2,3 PCLKB 2ICLK
0008 AOA3h SCI5 Transmit data register TDR 8 8 2, 3 PCLKB 2 ICLK
0008 AOA4h SCI5 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK
0008 AOA5h SCI5 Receive data register RDR 8 8 2, 3 PCLKB 2 ICLK
0008 AOAGh SCI5 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK
0008 AOA7h SCI5 Serial extended mode register SEMR 8 8 2, 3 PCLKB 2 ICLK
0008 AOA8h SCI5 Noise filter setting register SNFR 8 8 2,3 PCLKB 2 ICLK
0008 AOASh SCI5 12C mode register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK
0008 AOAAh SCI5 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2ICLK
0008 AOABh SCI5 12C mode register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK
0008 AOACh SCI5 12C status register SISR 8 8 2,3 PCLKB 2ICLK
0008 AOADh SCI5 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK
0008 AOCOh SCI6 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK
0008 AOC1h SCI6 Bit rate register BRR 8 8 2, 3 PCLKB 2 ICLK
0008 AOC2h SCI6 Serial control register SCR 8 8 2,3 PCLKB 2 ICLK
0008 AOC3h SCI6 Transmit data register TDR 8 8 2, 3 PCLKB 2 ICLK
0008 AOC4h SCI6 Serial status register SSR 8 8 2,3 PCLKB 2ICLK
0008 AOC5h SCI6 Receive data register RDR 8 8 2, 3 PCLKB 2 ICLK
0008 AOC6h SCI6 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK
0008 AOC7h SClI6 Serial extended mode register SEMR 8 8 2, 3 PCLKB 2 ICLK
0008 AOC8h SCI6 Noise filter setting register SNFR 8 8 2,3 PCLKB 2 ICLK
0008 AOCSh SClI6 12C mode register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK
0008 AOCAh SCl6 12C mode register 2 SIMR2 8 8 2,3PCLKB 2ICLK
0008 AOCBh SClI6 12C mode register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK
0008 AOCCh SCI6 12C status register SISR 8 8 2,3 PCLKB 2ICLK
0008 AOCDh SCl6 SPI mode register SPMR 8 8 2, 3 PCLKB 2 ICLK
0008 A120h SCI9 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK
0008 A121h SCI9 Bit rate register BRR 8 8 2, 3 PCLKB 2 ICLK
0008 A122h SCI9 Serial control register SCR 8 8 2,3 PCLKB 2 ICLK
0008 A123h SCI9 Transmit data register TDR 8 8 2, 3 PCLKB 2 ICLK
0008 A124h SCI9 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK
0008 A125h SCI9 Receive data register RDR 8 8 2, 3 PCLKB 2 ICLK
0008 A126h SCI9 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK
0008 A127h SCI9 Serial extended mode register SEMR 8 8 2, 3 PCLKB 2ICLK
0008 A128h SCI9 Noise filter setting register SNFR 8 8 2,3 PCLKB 2 ICLK
0008 A129h SCI9 12C mode register 1 SIMR1 8 8 2, 3 PCLKB 2ICLK
0008 A12Ah SCI9 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2ICLK
0008 A12Bh SCI9 12C mode register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK
0008 A12Ch SCI9 12C status register SISR 8 8 2,3 PCLKB 2ICLK
0008 A12Dh SCI9 SPI mode register SPMR 8 8 2, 3 PCLKB 2 ICLK
0008 BOOOh CAC CAC control register 0 CACRO 8 8 2,3 PCLKB 2ICLK
0008 B0O1h CAC CAC control register 1 CACR1 8 8 2, 3 PCLKB 2 ICLK
0008 B002h CAC CAC control register 2 CACR2 8 8 2,3 PCLKB 2 ICLK
0008 B0O0O3h CAC CAC interrupt control register CAICR 8 8 2, 3 PCLKB 2 ICLK
0008 B004h CAC CAC status register CASTR 8 8 2,3 PCLKB 2 ICLK
0008 B0OO6h CAC CAC upper-limit value setting register CAULVR 16 16 2, 3 PCLKB 2 ICLK
0008 B0O08h CAC CAC lower-limit value setting register CALLVR 16 16 2,3 PCLKB 2 ICLK
0008 BOOAh CAC CAC counter buffer register CACNTBR 16 16 2, 3 PCLKB 2ICLK
0008 B080h DOC DOC control register DOCR 8 8 2,3 PCLKB 2 ICLK
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Table 4.1 List of 1/O Registers (Address Order) (14 / 20)

Number of Access Cycles

Module Register Number Access ICLK > ICLK <

Address Symbol Register Name Symbol of Bits Size PCLK PCLK

0008 B082h DOC DOC data input register DODIR 16 16 2,3 PCLKB 2ICLK
0008 B084h DOC DOC data setting register DODSR 16 16 2,3 PCLKB 2ICLK
0008 B100h ELC Event link control register ELCR 8 8 2,3 PCLKB 2 ICLK
0008 B102h ELC Event link setting register 1 ELSR1 8 8 2,3 PCLKB 2ICLK
0008 B103h ELC Event link setting register 2 ELSR2 8 8 2,3 PCLKB 2ICLK
0008 B104h ELC Event link setting register 3 ELSR3 8 8 2,3 PCLKB 2ICLK
0008 B105h ELC Event link setting register 4 ELSR4 8 8 2,3 PCLKB 2 ICLK
0008 B10Bh ELC Event link setting register 10 ELSR10 8 8 2,3 PCLKB 2ICLK
0008 B10Dh ELC Event link setting register 12 ELSR12 8 8 2,3 PCLKB 2 ICLK
0008 B110h ELC Event link setting register 15 ELSR15 8 8 2,3 PCLKB 2ICLK
0008 B113h ELC Event link setting register 18 ELSR18 8 8 2,3 PCLKB 2 ICLK
0008 B115h ELC Event link setting register 20 ELSR20 8 8 2,3 PCLKB 2 ICLK
0008 B117h ELC Event link setting register 22 ELSR22 8 8 2,3 PCLKB 2 ICLK
0008 B119h ELC Event link setting register 24 ELSR24 8 8 2,3 PCLKB 2ICLK
0008 B11Ah ELC Event link setting register 25 ELSR25 8 8 2,3 PCLKB 2 ICLK
0008 B11Fh ELC Event link option setting register A ELOPA 8 8 2,3 PCLKB 2ICLK
0008 B120h ELC Event link option setting register B ELOPB 8 8 2,3 PCLKB 2 ICLK
0008 B122h ELC Event link option setting register D ELOPD 8 8 2,3 PCLKB 2I1CLK
0008 B123h ELC Port group setting register 1 PGR1 8 8 2,3 PCLKB 2ICLK
0008 B125h ELC Port group control register 1 PGC1 8 8 2, 3 PCLKB 2 ICLK
0008 B127h ELC Port buffer register 1 PDBF1 8 8 2,3 PCLKB 2 ICLK
0008 B129h ELC Event link port setting register 0 PELO 8 8 2,3 PCLKB 2ICLK
0008 B12Ah ELC Event link port setting register 1 PEL1 8 8 2,3 PCLKB 2 ICLK
0008 B12Dh ELC Event link software event generation register ELSEGR 8 8 2,3 PCLKB 2ICLK
0008 B300h SClI12 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK
0008 B301h SCl12 Bit rate register BRR 8 8 2,3 PCLKB 2ICLK
0008 B302h SCl12 Serial control register SCR 8 8 2,3 PCLKB 2 ICLK
0008 B303h SCl12 Transmit data register TDR 8 8 2, 3 PCLKB 2 ICLK
0008 B304h SClI12 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK
0008 B305h SCl12 Receive data register RDR 8 8 2, 3 PCLKB 2ICLK
0008 B306h SCl12 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK
0008 B307h SCl12 Serial extended mode register SEMR 8 8 2, 3 PCLKB 2ICLK
0008 B308h SClI12 Noise filter setting register SNFR 8 8 2,3 PCLKB 2 ICLK
0008 B309h SCl12 12C mode register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK
0008 B30Ah SCl12 12C mode register 2 SIMR2 8 8 2,3PCLKB 2ICLK
0008 B30Bh SCl12 12C mode register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK
0008 B30Ch SCl12 12C status register SISR 8 8 2,3 PCLKB 2ICLK
0008 B30Dh SCl12 SPI mode register SPMR 8 8 2, 3 PCLKB 2ICLK
0008 B320h SClI12 Extended serial mode enable register ESMER 8 8 2,3 PCLKB 2 ICLK
0008 B321h SCl12 Control register 0 CRO 8 8 2, 3 PCLKB 2ICLK
0008 B322h SClI12 Control register 1 CR1 8 8 2,3 PCLKB 2 ICLK
0008 B323h SCl12 Control register 2 CR2 8 8 2, 3 PCLKB 2ICLK
0008 B324h SCl12 Control register 3 CR3 8 8 2,3 PCLKB 2 ICLK
0008 B325h SCl12 Port control register PCR 8 8 2, 3 PCLKB 2ICLK
0008 B326h SCl12 Interrupt control register ICR 8 8 2,3 PCLKB 2 ICLK
0008 B327h SCl12 Status register STR 8 8 2, 3 PCLKB 2 ICLK
0008 B328h SCl12 Status clear register STCR 8 8 2,3 PCLKB 2ICLK
0008 B329h SCl12 Control Field 0 data register CFODR 8 8 2, 3 PCLKB 2ICLK
0008 B32Ah SClI12 Control Field 0 compare enable register CFOCR 8 8 2,3 PCLKB 2 ICLK
0008 B32Bh SCl12 Control Field O receive data register CFORR 8 8 2, 3 PCLKB 2 ICLK
0008 B32Ch SClI12 Primary control field 1 data register PCF1DR 8 8 2,3 PCLKB 2ICLK
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5. Electrical Characteristics

Table 5.6 DC Characteristics (5)
Conditions: VCC = AVCC0 =1.62t05.5V, VSS = AVSS0O = VREFLO =0V, T, = —40 to +105°C
. Test
*9
Item Symbol | Typ. Max. Unit Conditions
Supply Medium-speed Normaloperating | No peripheral ICLK =32 MHz lcc 4.6 — mA
current*l | operating modes | mode operation*2 —
1A and 1B ICLK = 20 MHz 3.2 —
All peripheral ICLK = 32 MHz 14 —
R 43
operation: Normal ICLK = 20 MHz 95 —
All peripheral ICLK = 32 MHz — 25
R .3
operation: Max. ICLK = 20 MHz — T
Sleep mode No peripheral ICLK =32 MHz 3.8 —
I
operation ICLK = 20 MHzZ 30 —
All peripheral ICLK = 32 MHz 10 —
R 43
operation: Normal ICLK = 20 MHz 7 —
All-module clock stop mode ICLK = 32 MHz 25 —
ICLK = 20 MHz 2.0 —
Increase during Medium-speed operating mode 1A 17 —
)
BGO operation Medium-speed operating mode 1B 17 —
Low-speed Normaloperating | No peripheral ICLK = 8 MHz 14 —
- P
operating mode 1 | mode operation CLK =2 MHz 09 —
ICLK =2 MHz 0.7 —
All peripheral ICLK = 8 MHz 4.2 —
R 6
operation: Normal ICLK = 4 Mz 25 —
ICLK =2 MHz 1.8 —
All peripheral ICLK = 8 MHz — 6.5
R 6
operation: Max. CLK =4 MHz — 37
ICLK = 2 MHz — 24
Sleep mode No peripheral ICLK = 8 MHz 15 —
P
operation ICLK = 4 MHz 12 —
ICLK =2 MHz 11 —
All peripheral ICLK = 8 MHz 3.1 —
R 6
operation: Normal ICLK = 4 Mz o1 —
ICLK =2 MHz 15 —
All-module clock stop mode ICLK = 8 MHz 14 —
ICLK = 4 MHz 1.1 —
ICLK =2 MHz 1.0 —
Low-speed Normaloperating | No peripheral ICLK = 32 kHz 0.027 —
operating mode 2 | mode operation*?
All peripheral ICLK = 32 kHz 0.04 —_
operation: Normal*8
All peripheral ICLK = 32 kHz — 0.23
operation: Max.*8
Sleep mode No peripheral ICLK = 32 kHz 0.024 —
operation*?
All peripheral ICLK =32 kHz 0.034 —_
operation: Normal*8
All-module clock stop mode 0.016 —
Note 1. Supply current values do not include output charge/discharge current from all pins. The values apply when internal pull-up MOSs

are in the off state.

Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is HOCO. BCLK,
FCLK, and PCLK are set to divided by 64.

Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is HOCO. BCLK, FCLK,
and PCLK are ICLK divided by 1.

This is the increase if data is programmed to or erasing from the ROM or E2 DataFlash during program execution.

Note 2.

Note 3.

Note 4.
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Figure 5.11  Vou/VoL and Igy/lo,. Temperature Characteristics at VCC = 5.5 V when Normal Output is

Selected (Reference Data)
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Figure 5.16
Output is Selected (Reference Data)

Vou/VoL and lgy/lo. Temperature Characteristics at VCC = 5.5 V when High-Drive
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Figure 5.25 HOCO Clock Oscillation Start Timing (Oscillation is Started by Setting the
HOCOCR.HCSTP Bit)
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Figure 5.26 HOCO Power Control Timing
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Figure 5.27  Sub-clock Oscillation Start Timing
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5.3.3 Timing of Recovery from Low Power Consumption Modes
Table 5.24  Timing of Recovery from Low Power Consumption Modes
Conditions: VCC = AVCC0=1.621t05.5V, VSS = AVSS0O = VREFLO =0V, T, =-40to +105°C
. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Recovery time | Crystal resonator | Main clock oscillator tseymc — 3 — ms | Figure 5.30
after connected to operating
cancellation of | main clock
software oscillator*2
?;agglg rr)r(lj(\:\?eer External clqck Main c.Iock oscillator tsByYEX 7 — — us
. input to main operating
supplied) clock oscillator*4
(SOFTCUT[2:0]
bits = 000b)*1 Sub-clock oscillator operating*> tspysc 2%3 _ _ s
HOCO clock oscillator operating*® tseyHO — — 50 us
LOCO clock oscillator operating*> tseyLO — — 90 us
Recovery time | Crystal resonator | Main clock oscillator tsgymc — 3 — ms | Figure 5.30
after connected to operating
cancellation of | main clock
software oscillator*2
standby mode : -
(HOCO power _External clqck Main c_lock oscillator tsBYEX 40 ps
: input to main operating
not supplied) clock oscillator+4
(SOFTCUT[2:0]
bits = 11xb)*1 Sub-clock oscillator operating*> tsgysc 2*3 — — s
HOCO clock oscillator operating*6 tseYHO — — 0.8 ms
LOCO clock oscillator operating*> tseyLO — — 90 ps

Note 1. The recovery time varies depending on the state of each oscillator when the WAIT instruction is executed. The recovery time
when multiple oscillators are operating varies depending on the operating state of the oscillators that are not selected as the

system clock source, and depends on the time set in the wait control registers corresponding to the oscillators.
Note 2. The indicated value is measured for an 8 MHz crystal resonator. ICLK is set to divided by 1.
Note 3. When RCR3.RTCEN = 1, the time will be the time set in the SOSCWTCR register minus 2 s.

Note 4. When the external clock frequency is 20 MHz. ICLK is set to divided by 1.
Note 5. ICLK is set to divided by 1.

Note 6. When the frequency is 50 MHz, HOCOWTCR2.HSTS2[4:0] = 10101b and ICLK is set to divided by 2.
When the frequency is 32 MHz, HOCOWTCR2.HSTS2[4:0] = 10100b and ICLK is set to divided by 1.

Oscillator | |
ICLK | |

IRQ

£

Uy
Uy

W

A

Software standby mode

<

tseymc, tseyvex, tseysc,
tseyHo, IsvLO

Figure 5.30

Software Standby Mode Cancellation Timing
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5.3.5

Table 5.26  Timing of On-Chip Peripheral Modules (1)
Conditions: VCC = AVCC0=1.621t05.5V, VSS = AVSS0O = VREFLO =0V, T, =-40to +105°C

Timing of On-Chip Peripheral Modules

Item Symbol Min. Max. Unit*1 CorTc?ifit)ns
1/0 ports | Input data pulse width tPRwW 15 — tpeye | Figure 5.33
MTU Input capture input pulse width Single-edge setting tricw 15 — tpcyc | Figure 5.34
Both-edge setting 25 —
Timer clock pulse width Single-edge setting trekwH, 15 — tpcyc | Figure 5.35
Both-edge setting trekwL 25 —
Phase counting 25 —
mode
POE POE# input pulse width tPoEW 15 — tpcyc | Figure 5.36
8-bit Timer clock pulse width Single-edge setting trmMewH, 15 — tpeyc | Figure 5.37
timer Both-edge setting trvewL 25 —
SCI Input clock cycle Asynchronous tseye 4 — tpcyc | Figure 5.38
Clock synchronous 6 —
Input clock pulse width tsckw 0.4 0.6 tseyc
Input clock rise time tsckr — 20 ns
Input clock fall time tsckf — 20 ns
Output clock cycle*2 Asynchronous tseyc 16 — tpeye | C =30 pF
Clock synchronous 4 — Figure 5.39
Output clock pulse width*2 tsckw 0.4 0.6 tseye
Output clock rise time*2 tsckr — 20 ns
Output clock fall time*2 tsckf — 20 ns
Transmit data delay Clock 27VsVCC=s55V trxp — 40 ns
timeS synehronous = e v <vec < 2.7 v — 80
Receive data setup time | Clock 27V<sVCC=s55V trxs 40 — ns
synchronous [y 67 v s vec < 2.7 v 80 —
Receive data hold time Clock synchronous tRXH 40 — ns
A/ID Trigger input pulse width trrRew 15 — tocyc | Figure 5.40
converter
CAC CACREF input pulse width tpeyce < teac™ tcacrer | 4.5 teac + 3 tpeyc — ns
theyc > teac™ 5 teac + 6.5 tpeyc
Note 1. tpeyc: PCLKB cycle
Note 2. Value when the drive capacity of clock output ports is set to normal output.
Note 3. Value when the drive capacity of data output ports is set to normal output.
Note 4. t.,.: CAC count clock source cycle
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Table 5.29 Timing of On-Chip Peripheral Modules (4)
Conditions: VCC = AVCC0 =2.7t0 5.5V, VSS = AVSS0 = VREFLO =0V, fPCLKB = up to 32 MHz, T, = 40 to +105°C
Item Symbol Min.*1.%2 Max. Unit Cor-:-(‘:iztc)ns
RIIC SCL input cycle time tscL 6 (12) x t)ceyc + 1300 — ns | Figure 5.48
(Standard SCL input high pulse width tscLH 3 (6) % t)ceye + 300 — ns
mode, SMBus) Y
SCL input low pulse width tscLL 3(6) * tyjceyc + 300 — ns
SCL, SDA input rise time tgr — 1000 ns
SCL, SDA input fall time tst — 300 ns
SCL, SDA input spike pulse removal time tsp 0 1(5) xtyceye | Ns
SDA input bus free time teur 3(6) * tjjceyc + 300 — ns
Start condition input hold time tsTAH ticeye + 300 — ns
Restart condition input setup time tsTAs 1000 — ns
Stop condition input setup time tstos 1000 — ns
Data input setup time tspas tiiceye + 50 — ns
Data input hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF
RIIC SCL input cycle time tscL 6 (12) x t)ceyc + 600 — ns | Figure 5.48
(Fast mode) SCL input high pulse width tscLH 3 (6) x tyceyc + 300 — ns
SCL input low pulse width tscLL 3 (6) * tyjceyc + 300 — ns
SCL, SDA input rise time tsr 20 +0.1Cy, 300 ns
SCL, SDA input fall time tst 20 + 0.1Cy, 300 ns
SCL, SDA input spike pulse removal time tsp 0 1(4) xtyceye | Ns
SDA input bus free time tBUE 3(6) * tjjceyc +300 — ns
Start condition input hold time tsTAH ticeye + 300 — ns
Restart condition input setup time tsTas 300 — ns
Stop condition input setup time tstos 300 — ns
Data input setup time tspas ticeye + 50 — ns
Data input hold time tspaH 0 — ns
SCL, SDA capacitive load Cp — 400 pF

Note: e t)ccyct RIIC internal reference count clock (IICo) cycle

Note 1. The value in parentheses is used when ICMR3.NF[1:0] are set to 11b while a digital filter is enabled with ICFER.NFE = 1.
Note 2. Cy indicates the total capacity of the bus line.
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Figure 5.51  Voltage Detection Reset Timing
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Note 1. typon is the time required for a power-on reset to be enabled while the external power VCC is being held below the

valid voltage (0.9 V).
When VCC turns on, maintain tor for 1 ms or more.

Figure 5.52 Power-on Reset Timing
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Figure 5.53  Voltage Detection Circuit Timing (Vyeto)
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5.9 E2 DataFlash (Flash Memory for Data Storage) Characteristics
Table 5.44 E2 DataFlash Characteristics (1)
Item Symbol Min. Typ. Max. Unit Test Conditions
Reprogramming/erasure cycle*1 Nppec 100000 — — Times
Data hold time After 100000 torP 30%2 — — Year T, =+85°C
times of Nppgc

Note 1. The reprogram/erase cycle is the number of erasing for each block. When the reprogram/erase cycle is n times (n = 100000),
erasing can be performed n times for each block. For instance, when 8-byte programming is performed 16 times for different

addresses in 128-byte 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. This result is obtained from reliability testing.

Dec 20, 2013

Table 5.45 E2 DataFlash Characteristics (2)
FCLK =4 MHz FCLK =32 MHz
Iltem Symbol Unit
Min. Typ. Max. Min. Typ. Max.
Peripheral clock notification command wait tpcka — — 960 — — 120 ps
time
Table 5.46  E2 DataFlash Characteristics (3)
medium-speed operating mode 1A
Conditions: VCC = AVCCO0 = 2.7 to 5.5 V, VREFHO = AVCCQO, VSS = AVSS0 = VREFLO =0V
Temperature range for the programming/erasure operation: T, = —40 to +105°C
FCLK = 4 MHz FCLK = 32 MHz )
Item Symbol Unit
Min. Typ. Max. Min. Typ. Max.
Programming time 2 bytes top2 — 0.19 4.4 — 0.13 2.0 ms
when Nppgc <100 times 757 o0 topg — 0.24 5.1 — 0.13 22
Programming time 2 bytes top2 — 0.25 6.4 — 0.17 3.0 ms
when Nppgc > 100 times g o0 torg — 0.32 75 — 0.18 3.2
Erasure time 128 bytes tbe128 — 3.3 27.1 — 25 8 ms
when Nppgc < 100 times
Erasure time 128 bytes tpE128 — 4.0 45.1 — 3.0 12 ms
when Nppgc > 100 times
Blank check time 2 bytes tpbec2 — — 98 — — 35 us
2 Kbytes tDBCZK — — 16 —_ — 2.5 ms
Suspend delay time during programming tbspD — — 0.9 — — 0.8 ms
(in programming/erasure priority mode)
First suspend delay time during tbspsp1 — — 220 — — 120 us
programming (in suspend priority mode)
Second suspend delay time during tbspsp2 — — 0.9 — — 0.8 ms
programming (in suspend priority mode)
Suspend delay time during erasing tbsep — — 0.9 — — 0.8 ms
(in programming/erasure priority mode)
First suspend delay time during erasing tbsesD1 — — 220 — — 120 us
(in suspend priority mode)
Second suspend delay time during erasing | tpsesp2 — — 0.9 — — 0.8 ms
(in suspend priority mode)
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In suspend priority mode

« Suspension during programming

FCU command ) h Resume

tspsp1

Not Ready ;lf \ Not Ready
programming pulse \_/

Application of the pulse stops Application of the pulse continues

FSTATRO.FRDY |

« Suspension during erasure

FCU command @.@ @. e @.@ : : R:esume
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—
\__/

Application of the pulse stops Application of the pulse continues

In programming/erasure priority mode

« Suspension during programming

FCU command >< Program >< >< Suspend
tspp

Programming pulse / | Programming | \

« Suspension during erasure

FCU command >< Erase >< ><Suspend
tseo

Erasure pulse / | Erasing | \

Figure 5.57 Flash Memory Program/Erase Suspend Timing
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