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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.

Applications of "Embedded -
Microcontrollers"
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DMA, LVD, POR, PWM, WDT
35

64KB (64K x 8)
FLASH

10K x 8

2.7V ~ 5.5V

A/D 10x12b
Internal

-40°C ~ 85°C (TA)
Surface Mount
48-LQFP

48-LQFP (7x7)
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RX23T Group 3. Address Space

3. Address Space

3.1 Address Space

This LSI has a 4-Gbyte 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 Ghytes is possible, and this contains both program and data areas.

Figure 3.1 shows the memory maps in the respective operating modes. Accessible areas will differ according to the
operating mode and states of control bits.
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RX23T Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (3/16)
Module Register Number of Numher of Access Cycles

Address Symbol Register Name Symbol Access Size

0008 707Bh  ICU Interrupt Request Register 123 IR123 8 8 2 ICLK
0008 707Ch  ICU Interrupt Request Register 124 IR124 8 8 2ICLK
0008 707Dh  ICU Interrupt Request Register 125 IR125 8 8 2 ICLK
0008 707Eh  ICU Interrupt Request Register 126 IR126 8 8 2ICLK
0008 707Fh ICU Interrupt Request Register 127 IR127 8 8 2 ICLK
0008 7080h ICU Interrupt Request Register 128 IR128 8 8 2 ICLK
0008 7081h ICU Interrupt Request Register 129 IR129 8 8 2 ICLK
0008 7082h ICU Interrupt Request Register 130 IR130 8 8 2ICLK
0008 7083h ICU Interrupt Request Register 131 IR131 8 8 2 ICLK
0008 7084h ICU Interrupt Request Register 132 IR132 8 8 2ICLK
0008 7085h ICU Interrupt Request Register 133 IR133 8 8 2 ICLK
0008 7086h ICU Interrupt Request Register 134 IR134 8 8 2ICLK
0008 7087h ICU Interrupt Request Register 135 IR135 8 8 2 ICLK
0008 7088h ICU Interrupt Request Register 136 IR136 8 8 2 ICLK
0008 7089h ICU Interrupt Request Register 137 IR137 8 8 2 ICLK
0008 708Ah  ICU Interrupt Request Register 138 IR138 8 8 2 ICLK
0008 708Bh  ICU Interrupt Request Register 139 IR139 8 8 2 ICLK
0008 708Ch  ICU Interrupt Request Register 140 IR140 8 8 2 ICLK
0008 708Dh  ICU Interrupt Request Register 141 IR141 8 8 2 ICLK
0008 70A8h  ICU Interrupt Request Register 168 IR168 8 8 2 ICLK
0008 70AAh  ICU Interrupt Request Register 170 IR170 8 8 2 ICLK
0008 70ABh  ICU Interrupt Request Register 171 IR171 8 8 2 ICLK
0008 70AEh  ICU Interrupt Request Register 174 IR174 8 8 2 ICLK
0008 70AFh  ICU Interrupt Request Register 175 IR175 8 8 2 ICLK
0008 70BOh  ICU Interrupt Request Register 176 IR176 8 8 2 ICLK
0008 70B1h  ICU Interrupt Request Register 177 IR177 8 8 2 ICLK
0008 70B2h  ICU Interrupt Request Register 178 IR178 8 8 2 ICLK
0008 70B3h  ICU Interrupt Request Register 179 IR179 8 8 2 ICLK
0008 70B4h ICU Interrupt Request Register 180 IR180 8 8 2 ICLK
0008 70B5h ICU Interrupt Request Register 181 IR181 8 8 2 ICLK
0008 70B6h ICU Interrupt Request Register 182 IR182 8 8 2 ICLK
0008 70B7h ICU Interrupt Request Register 183 IR183 8 8 2 ICLK
0008 70B8h ICU Interrupt Request Register 184 IR184 8 8 2 ICLK
0008 70BYh ICU Interrupt Request Register 185 IR185 8 8 2ICLK
0008 70DAh  ICU Interrupt Request Register 218 IR218 8 8 2 ICLK
0008 70DBh  ICU Interrupt Request Register 219 IR219 8 8 2ICLK
0008 70DCh ICU Interrupt Request Register 220 IR220 8 8 2 ICLK
0008 70DDh  ICU Interrupt Request Register 221 IR221 8 8 2 ICLK
0008 70DEh  ICU Interrupt Request Register 222 IR222 8 8 2 ICLK
0008 70DFh  ICU Interrupt Request Register 223 IR223 8 8 2ICLK
0008 70EOh  ICU Interrupt Request Register 224 IR224 8 8 2 ICLK
0008 70E1h  ICU Interrupt Request Register 225 IR225 8 8 2ICLK
0008 70F6h ICU Interrupt Request Register 246 IR246 8 8 2 ICLK
0008 70F7h ICU Interrupt Request Register 247 IR247 8 8 2ICLK
0008 70F8h ICU Interrupt Request Register 248 IR248 8 8 2 ICLK
0008 70F9h ICU Interrupt Request Register 249 IR249 8 8 2ICLK
0008 711Bh ICU DTC Activation Enable Register 027 DTCER027 8 8 2 ICLK
0008 711Ch  ICU DTC Activation Enable Register 028 DTCERO028 8 8 2ICLK
0008 711Dh ICU DTC Activation Enable Register 029 DTCER029 8 8 2 ICLK
0008 711Eh  ICU DTC Activation Enable Register 030 DTCERO030 8 8 2ICLK
0008 711Fh ICU DTC Activation Enable Register 031 DTCERO031 8 8 2 ICLK
0008 712Dh  ICU DTC Activation Enable Register 045 DTCERO045 8 8 2ICLK
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RX23T Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (5/16)
Module Register Number of Numher of Access Cycles

Address Symbol Register Name Symbol Bits Access Size

0008 720Bh  ICU Interrupt Request Enable Register 0B |IEROB 8 8 2 ICLK
0008 720Ch  ICU Interrupt Request Enable Register 0C IEROC 8 8 2 ICLK
0008 720Dh  ICU Interrupt Request Enable Register 0D |IEROD 8 8 2 ICLK
0008 720Eh  ICU Interrupt Request Enable Register OE |IEROE 8 8 2 ICLK
0008 720Fh ICU Interrupt Request Enable Register OF IEROF 8 8 2 ICLK
0008 7210h ICU Interrupt Request Enable Register 10 |IER10 8 8 2 ICLK
0008 7211h ICU Interrupt Request Enable Register 11 |IER11 8 8 2 ICLK
0008 7215h ICU Interrupt Request Enable Register 15 IER15 8 8 2 ICLK
0008 7216h ICU Interrupt Request Enable Register 16 IER16 8 8 2 ICLK
0008 7217h ICU Interrupt Request Enable Register 17 IER17 8 8 2 ICLK
0008 721Bh  ICU Interrupt Request Enable Register 1B IER1B 8 8 2 ICLK
0008 721Ch  ICU Interrupt Request Enable Register 1C IER1C 8 8 2 ICLK
0008 721Eh  ICU Interrupt Request Enable Register 1E IER1E 8 8 2 ICLK
0008 721Fh  ICU Interrupt Request Enable Register 1F IER1F 8 8 2ICLK
0008 72EO0h  ICU Software Interrupt Activation Register SWINTR 8 8 2 ICLK
0008 72F0h ICU Fast Interrupt Set Register FIR 16 16 2 ICLK
0008 7300h ICU Interrupt Source Priority Register 000 IPRO0OO 8 8 2 ICLK
0008 7302h ICU Interrupt Source Priority Register 002 IPR0O02 8 8 2ICLK
0008 7303h ICU Interrupt Source Priority Register 003 IPRO0O3 8 8 2 ICLK
0008 7304h ICU Interrupt Source Priority Register 004 IPRO04 8 8 2ICLK
0008 7305h ICU Interrupt Source Priority Register 005 IPROO5 8 8 2 ICLK
0008 7306h ICU Interrupt Source Priority Register 006 IPRO06 8 8 2ICLK
0008 7307h ICU Interrupt Source Priority Register 007 IPROO7 8 8 2 ICLK
0008 7320h ICU Interrupt Source Priority Register 032 IPR0O32 8 8 2ICLK
0008 7321h ICU Interrupt Source Priority Register 033 IPR0O33 8 8 2 ICLK
0008 7322h ICU Interrupt Source Priority Register 034 IPRO34 8 8 2ICLK
0008 732Ch  ICU Interrupt Source Priority Register 044 IPR044 8 8 2 ICLK
0008 733%h ICU Interrupt Source Priority Register 057 IPRO57 8 8 2ICLK
0008 7340h ICU Interrupt Source Priority Register 064 IPRO64 8 8 2 ICLK
0008 7341h ICU Interrupt Source Priority Register 065 IPRO65 8 8 2ICLK
0008 7342h ICU Interrupt Source Priority Register 066 IPRO66 8 8 2 ICLK
0008 7343h ICU Interrupt Source Priority Register 067 IPRO67 8 8 2ICLK
0008 7344h ICU Interrupt Source Priority Register 068 IPRO68 8 8 2 ICLK
0008 7345h ICU Interrupt Source Priority Register 069 IPR0O69 8 8 2ICLK
0008 7358h ICU Interrupt Source Priority Register 088 IPR088 8 8 2 ICLK
0008 7359h ICU Interrupt Source Priority Register 089 IPR0O89 8 8 2ICLK
0008 7366h ICU Interrupt Source Priority Register 102 IPR102 8 8 2 ICLK
0008 7367h ICU Interrupt Source Priority Register 103 IPR103 8 8 2ICLK
0008 736Ch  ICU Interrupt Source Priority Register 108 IPR108 8 8 2 ICLK
0008 736Dh  ICU Interrupt Source Priority Register 109 IPR109 8 8 2ICLK
0008 736Eh  ICU Interrupt Source Priority Register 110 IPR110 8 8 2 ICLK
0008 7372h ICU Interrupt Source Priority Register 114 IPR114 8 8 2 ICLK
0008 7376h ICU Interrupt Source Priority Register 118 IPR118 8 8 2 ICLK
0008 7379h ICU Interrupt Source Priority Register 121 IPR121 8 8 2ICLK
0008 737Bh  ICU Interrupt Source Priority Register 123 IPR123 8 8 2 ICLK
0008 737Dh  ICU Interrupt Source Priority Register 125 IPR125 8 8 2ICLK
0008 737Fh ICU Interrupt Source Priority Register 127 IPR127 8 8 2 ICLK
0008 7381h ICU Interrupt Source Priority Register 129 IPR129 8 8 2ICLK
0008 7385h ICU Interrupt Source Priority Register 133 IPR133 8 8 2 ICLK
0008 7386h ICU Interrupt Source Priority Register 134 IPR134 8 8 2ICLK
0008 738Ah  ICU Interrupt Source Priority Register 138 IPR138 8 8 2 ICLK
0008 738Bh  ICU Interrupt Source Priority Register 139 IPR139 8 8 2ICLK
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RX23T Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (8/16)
Module Register Number of Numher of Access Cycles
Address Symbol Register Name Symbol Bits Access Size ICLK > PCLK
0008 838Dh  RSPIO RSPI Slave Select Negation Delay Register SSLND 8 8 2 or 3 PCLKB
0008 838Eh  RSPIO RSPI Next-Access Delay Register SPND 8 8 2 or 3 PCLKB
0008 838Fh RSPIO RSPI Control Register 2 SPCR2 8 8 2 or 3 PCLKB
0008 8390h  RSPIO RSPI Command Register 0 SPCMDO 16 16 2 or 3PCLKB
0008 8392h RSPIO RSPl Command Register 1 SPCMD1 16 16 2 or 3PCLKB
0008 8394h  RSPIO RSPI Command Register 2 SPCMD2 16 16 2 or 3PCLKB
0008 8396h RSPIO RSPl Command Register 3 SPCMD3 16 16 2 or 3PCLKB
0008 8398h  RSPIO RSPI Command Register 4 SPCMD4 16 16 2 or 3PCLKB
0008 839Ah RSPIO RSPl Command Register 5 SPCMD5 16 16 2 or 3PCLKB
0008 839Ch  RSPIO RSPI Command Register 6 SPCMD6 16 16 2 or 3 PCLKB
0008 839Eh RSPIO RSPl Command Register 7 SPCMD7 16 16 2 or 3PCLKB
0008 9000h  S12AD A/D Control Register ADCSR 16 16 2 or 3PCLKB
0008 9004h S12AD A/D Channel Select Register AO ADANSAO 16 16 2 or 3 PCLKB
0008 9006h  S12AD A/D Channel Select Register Al ADANSAL 16 16 2 or 3PCLKB
0008 9008h S12AD A/D-Converted Value Addition/Average Function Select ADADSO 16 16 2 or 3PCLKB
Register 0
0008 900Ah  S12AD A/D-Converted Value Addition/Average Function Select ADADS1 16 16 2 or 3PCLKB
Register 1
0008 900Ch  S12AD A/D-Converted Value Addition/Average Count Select ADADC 8 8 2 or 3 PCLKB
Register
0008 900Eh  S12AD A/D Control Extended Register ADCER 16 16 2 or 3 PCLKB
0008 9010h  S12AD A/D Conversion Start Trigger Select Register ADSTRGR 16 16 2 or 3 PCLKB
0008 9012h S12AD A/D Conversion Extended Input Control Register ADEXICR 16 16 2 or 3PCLKB
0008 9014h  S12AD A/D Channel Select Register BO ADANSBO 16 16 2 or 3PCLKB
0008 9016h S12AD A/D Channel Select Register B1 ADANSB1 16 16 2 or 3 PCLKB
0008 9018h  S12AD A/D Data Duplication Register ADDBLDR 16 16 2 or 3 PCLKB
0008 901Ch  S12AD A/D Internal Reference Voltage Data Register ADOCDR 16 16 2 or 3PCLKB
0008 901Eh  S12AD A/D Self-Diagnosis Data Register ADRD 16 16 2 or 3 PCLKB
0008 9020h S12AD A/D Data Register 0 ADDRO 16 16 2 or 3PCLKB
0008 9022h  S12AD A/D Data Register 1 ADDR1 16 16 2 or 3PCLKB
0008 9024h S12AD A/D Data Register 2 ADDR2 16 16 2 or 3 PCLKB
0008 9026h  S12AD A/D Data Register 3 ADDR3 16 16 2 or 3PCLKB
0008 9028h S12AD A/D Data Register 4 ADDR4 16 16 2 or 3PCLKB
0008 902Ah  S12AD A/D Data Register 5 ADDRS5 16 16 2 or 3PCLKB
0008 902Ch S12AD A/D Data Register 6 ADDR6 16 16 2 or 3PCLKB
0008 902Eh  S12AD A/D Data Register 7 ADDR7 16 16 2 or 3PCLKB
0008 9040h S12AD A/D Data Register 16 ADDR16 16 16 2 or 3 PCLKB
0008 9042h  S12AD A/D Data Register 17 ADDR17 16 16 2 or 3PCLKB
0008 9066h S12AD A/D Sample-and-hold Circuit Control Register ADSHCR 16 16 2 or 3PCLKB
0008 907Ah  S12AD AJ/D Disconnection Detection Control Register ADDISCR 8 8 2 or 3 PCLKB
0008 9080h S12AD A/D Group Scan Priority Control Register ADGSPCR 16 16 2 or 3PCLKB
0008 9084h  S12AD A/D Data Duplication Register A ADDBLDRA 16 16 2 or 3 PCLKB
0008 9086h S12AD A/D Data Duplication Register B ADDBLDRB 16 16 2 or 3 PCLKB
0008 908Ah  S12AD A/D High-Side/Low-Side Reference Voltage Control ADHVREFCNT 8 8 2 or 3 PCLKB
Register
0008 90DDh  S12AD A/D Sampling State Register L ADSSTRL 8 8 2 or 3 PCLKB
0008 90DFh  S12AD A/D Sampling State Register O ADSSTRO 8 8 2 or 3PCLKB
0008 90EOh  S12AD A/D Sampling State Register 0 ADSSTRO 8 8 2 or 3 PCLKB
0008 90E1h  S12AD A/D Sampling State Register 1 ADSSTR1 8 8 2 or 3 PCLKB
0008 90E2h S12AD A/D Sampling State Register 2 ADSSTR2 8 8 2 or 3 PCLKB
0008 90E3h  S12AD A/D Sampling State Register 3 ADSSTR3 8 8 2 or 3 PCLKB
0008 90E4h S12AD A/D Sampling State Register 4 ADSSTR4 8 8 2 or 3 PCLKB
0008 90E5h  S12AD A/D Sampling State Register 5 ADSSTR5 8 8 2 or 3 PCLKB
0008 90E6h  S12AD A/D Sampling State Register 6 ADSSTR6 8 8 2 or 3 PCLKB

R01DS0248EJ0110 Rev.1.10

Jan 13, 2016

RENESAS

Page 32 of 98



RX23T Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (10 / 16)
Module Register Number of Numher of Access Cycles

Address Symbol Register Name Symbol Bits Access Size ICLK > PCLK

0008 B0O82h  DOC DOC Data Input Register DODIR 16 16 2 or 3 PCLKB
0008 B084h  DOC DOC Data Setting Register DODSR 16 16 2 or 3PCLKB
0008 CO00h  PORTO Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 CO0lh  PORT1 Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 C002h  PORT2 Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 CO03h  PORT3 Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 C004h  PORT4 Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 CO07h  PORT7 Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 CO09h  PORT9 Port Direction Register PDR 8 8 2 or 3PCLKB
0008 COOAh  PORTA Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 CO0OBh  PORTB Port Direction Register PDR 8 8 2 or 3PCLKB
0008 COODh  PORTD Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 C020h  PORTO Port Output Data Register PODR 8 8 2 or 3PCLKB
0008 C021h  PORT1 Port Output Data Register PODR 8 8 2 or 3PCLKB
0008 C022h  PORT2 Port Output Data Register PODR 8 8 2 or 3 PCLKB
0008 C023h  PORT3 Port Output Data Register PODR 8 8 2 or 3PCLKB
0008 C024h  PORT4 Port Output Data Register PODR 8 8 2 or 3 PCLKB
0008 C027h  PORT7 Port Output Data Register PODR 8 8 2 or 3PCLKB
0008 C029h  PORT9 Port Output Data Register PODR 8 8 2 or 3 PCLKB
0008 CO2Ah  PORTA Port Output Data Register PODR 8 8 2 or 3PCLKB
0008 C02Bh  PORTB Port Output Data Register PODR 8 8 2 or 3 PCLKB
0008 C02Dh  PORTD Port Output Data Register PODR 8 8 2 or 3PCLKB
0008 C040h  PORTO Port Input Data Register PIDR 8 8 2 or 3 PCLKB
0008 C041h  PORT1 Port Input Data Register PIDR 8 8 2 or 3PCLKB
0008 C042h  PORT2 Port Input Data Register PIDR 8 8 2 or 3 PCLKB
0008 C043h  PORT3 Port Input Data Register PIDR 8 8 2 or 3PCLKB
0008 C044h  PORT4 Port Input Data Register PIDR 8 8 2 or 3 PCLKB
0008 C047h  PORT7 Port Input Data Register PIDR 8 8 2 or 3PCLKB
0008 C049h  PORT9 Port Input Data Register PIDR 8 8 2 or 3 PCLKB
0008 CO4Ah  PORTA Port Input Data Register PIDR 8 8 2 or 3PCLKB
0008 C04Bh  PORTB Port Input Data Register PIDR 8 8 2 or 3 PCLKB
0008 C04Dh  PORTD Port Input Data Register PIDR 8 8 2 or 3PCLKB
0008 CO4Eh  PORTE Port Input Data Register PIDR 8 8 2 or 3 PCLKB
0008 CO60h  PORTO Port Mode Register PMR 8 8 2 or 3PCLKB
0008 C061h  PORT1 Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 C062h  PORT2 Port Mode Register PMR 8 8 2 or 3PCLKB
0008 C063h  PORT3 Port Mode Register PMR 8 8 2 or 3PCLKB
0008 C067h  PORT7 Port Mode Register PMR 8 8 2 or 3PCLKB
0008 C069h  PORT9 Port Mode Register PMR 8 8 2 or 3 PCLKB
0008 CO6Ah  PORTA Port Mode Register PMR 8 8 2 or 3PCLKB
0008 C06Bh  PORTB Port Mode Register PMR 8 8 2 or 3PCLKB
0008 CO6Dh ~ PORTD Port Mode Register PMR 8 8 2 or 3PCLKB
0008 CO6Eh  PORTE Port Mode Register PMR 8 8 2 or 3PCLKB
0008 C080h  PORTO Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB
0008 C082h  PORT1 Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB
0008 C084h  PORT2 Open Drain Control Register 0 ODRO 8 8,16 2 or 3 PCLKB
0008 C085h  PORT2 Open Drain Control Register 1 ODR1 8 8,16 2 or 3PCLKB
0008 C086h  PORT3 Open Drain Control Register 0 ODRO 8 8,16 2 or 3PCLKB
0008 C087h  PORT3 Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 CO8Eh  PORT7 Open Drain Control Register 0 ODRO 8 8,16 2 or 3PCLKB
0008 CO8Fh  PORT7 Open Drain Control Register 1 ODR1 8 8,16 2 or 3 PCLKB
0008 C092h  PORT9 Open Drain Control Register 0 ODRO 8 8,16 2 or 3PCLKB
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RX23T Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (12 / 16)
Module Register Number of Numher of Access Cycles

Address Symbol Register Name Symbol Bits Access Size ICLK > PCLK

0008 C17Dh  MPC P75 Pin Function Control Register P75PFS 8 8 2 or 3PCLKB
0008 C17Eh  MPC P76 Pin Function Control Register P76PFS 8 8 2 or 3 PCLKB
0008 C189h  MPC P91 Pin Function Control Register P91PFS 8 8 2 or 3PCLKB
0008 C18Ah  MPC P92 Pin Function Control Register P92PFS 8 8 2 or 3 PCLKB
0008 C18Bh  MPC P93 Pin Function Control Register PI93PFS 8 8 2 or 3PCLKB
0008 C18Ch  MPC P94 Pin Function Control Register P94PFS 8 8 2 or 3 PCLKB
0008 C192h  MPC PA2 Pin Function Control Register PA2PFS 8 8 2 or 3PCLKB
0008 C193h  MPC PA3 Pin Function Control Register PA3PFS 8 8 2 or 3 PCLKB
0008 C194h  MPC PA4 Pin Function Control Register PA4PFS 8 8 2 or 3 PCLKB
0008 C195h  MPC PAS5 Pin Function Control Register PASPFS 8 8 2 or 3 PCLKB
0008 C198h  MPC PBO Pin Function Control Register PBOPFS 8 8 2 or 3PCLKB
0008 C19%h  MPC PB1 Pin Function Control Register PB1PFS 8 8 2 or 3 PCLKB
0008 C19Ah  MPC PB2 Pin Function Control Register PB2PFS 8 8 2 or 3PCLKB
0008 C19Bh  MPC PB3 Pin Function Control Register PB3PFS 8 8 2 or 3 PCLKB
0008 C19Ch  MPC PB4 Pin Function Control Register PB4PFS 8 8 2 or 3PCLKB
0008 C19Dh  MPC PB5 Pin Function Control Register PB5PFS 8 8 2 or 3 PCLKB
0008 C19Eh  MPC PB6 Pin Function Control Register PB6PFS 8 8 2 or 3PCLKB
0008 C19Fh  MPC PB7 Pin Function Control Register PB7PFS 8 8 2 or 3 PCLKB
0008 C1ABh MPC PD3 Pin Function Control Register PD3PFS 8 8 2 or 3 PCLKB
0008 C1ACh MPC PD4 Pin Function Control Register PD4PFS 8 8 2 or 3 PCLKB
0008 C1ADh MPC PD5 Pin Function Control Register PD5PFS 8 8 2 or 3 PCLKB
0008 C1AEh  MPC PD6 Pin Function Control Register PD6PFS 8 8 2 or 3 PCLKB
0008 C1AFh  MPC PD7 Pin Function Control Register PD7PFS 8 8 2 or 3 PCLKB
0008 C1B2h  MPC PE2 Pin Function Control Register PE2PFS 8 8 2 or 3 PCLKB
0008 C290h  SYSTEM Reset Status Register 0 RSTSRO 8 8 4 or 5 PCLKB
0008 C291h  SYSTEM Reset Status Register 1 RSTSR1 8 8 4 or 5 PCLKB
0008 C293h  SYSTEM Main Clock Oscillator Forced Oscillation Control Register MOFCR 8 8 4 or 5 PCLKB
0008 C297h  SYSTEM Voltage Monitoring Circuit Control Register LVCMPCR 8 8 4 0or 5 PCLKB
0008 C298h  SYSTEM Voltage Detection Level Select Register LVDLVLR 8 8 4 or 5 PCLKB
0008 C29Ah  SYSTEM Voltage Monitoring 1 Circuit Control Register 0 LVD1CRO 8 8 4 0or 5 PCLKB
0008 C29Bh  SYSTEM Voltage Monitoring 2 Circuit Control Register 0 LVD2CRO 8 8 4 or 5 PCLKB
0008 C4COh  POE Input Level Control/Status Register 1 ICSR1 16 8,16 2 or 3 PCLKB
0008 C4C2h POE Output Level Control/Status Register 1 OCSR1 16 8,16 2 or 3 PCLKB
0008 C4C8h  POE Input Level Control/Status Register 3 ICSR3 16 8,16 2 or 3 PCLKB
0008 C4CAh  POE Software Port Output Enable Register SPOER 8 8 2 or 3PCLKB
0008 C4CBh POE Port Output Enable Control Register 1 POECR1 8 8 2 or 3 PCLKB
0008 C4CCh POE Port Output Enable Control Register 2 POECR2 16 16 2 or 3 PCLKB
0008 C4D0Oh  POE Port Output Enable Control Register 4 POECR4 16 16 2 or 3 PCLKB
0008 C4D2h  POE Port Output Enable Control Register 5 POECR5 16 16 2 or 3 PCLKB
0008 C4D6h  POE Input Level Control/Status Register 4 ICSR4 16 8,16 2 or 3 PCLKB
0008 C4DAh  POE Active Level Setting Register 1 ALR1 16 8,16 2 or 3 PCLKB
0008 C4DCh POE Input Level Control/Status Register 6 ICSR6 16 16 2 or 3 PCLKB
0008 C4E6h  POE Port Output Enable Comparator Detection Flag Register POECMPFR 16 16 2 or 3PCLKB
0008 C4E8h  POE Port Output Enable Comparator Request Select Register POECMPSEL 16 16 2 or 3 PCLKB
000A 0C80h  CMPCO Comparator Control Register 0 CMPCTL 8 8 1 or 2 PCLKB
000A 0C84h  CMPCO Comparator Input Select Register 0 CMPSELO 8 8 1or2 PCLKB
000A 0C88h  CMPCO Comparator Reference Voltage Select Register 0 CMPSEL1 8 8 1 or 2 PCLKB
000A 0C8Ch CMPCO Comparator Output Monitor Register 0 CMPMON 8 8 1or2PCLKB
000A 0C90h  CMPCO Comparator External Output Enable Register O CMPIOC 8 8 1 or 2 PCLKB
000A OCAOh CMPC1 Comparator Control Register 1 CMPCTL 8 8 1or2PCLKB
000A 0CA4h CMPC1 Comparator Input Select Register 1 CMPSELO 8 8 1 or 2 PCLKB
000A 0CA8h CMPC1 Comparator Reference Voltage Select Register 1 CMPSEL1 8 8 1or2 PCLKB
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RX23T Group 4. 1/0 Registers

Table 4.1 List of 1/0 Registers (Address Order) (13 / 16)

Number of Access Cycles

Module Register Number of

Address Symbol Register Name Symbol Bits Access Size ICLK > PCLK

000A OCACh CMPC1 Comparator Output Monitor Register 1 CMPMON 8 8 1 or 2 PCLKB
000A 0CBOh CMPC1 Comparator External Output Enable Register 1 CMPIOC 8 8 1or2 PCLKB
000A 0OCCOh CMPC2 Comparator Control Register 2 CMPCTL 8 8 1 or 2 PCLKB
000A 0CC4h CMPC2 Comparator Input Select Register 2 CMPSELO 8 8 1or2 PCLKB
000A 0CC8h CMPC2 Comparator Reference Voltage Select Register 2 CMPSEL1 8 8 1 or 2 PCLKB
000A 0OCCCh CMPC2 Comparator Output Monitor Register 2 CMPMON 8 8 1or2 PCLKB
000A OCDOh CMPC2 Comparator External Output Enable Register 2 CMPIOC 8 8 1 or 2 PCLKB
000C 1200h  MTU3 Timer Control Register TCR 8 8, 16, 32 4 or 5 PCLKA
000C 1201h  MTU4 Timer Control Register TCR 8 4 or 5 PCLKA
000C 1202h  MTU3 Timer Mode Register 1 TMDR1 8 8,16 4 or 5 PCLKA
000C 1203h MTU4 Timer Mode Register 1 TMDR1 8 8 4 or 5 PCLKA
000C 1204h  MTU3 Timer 1/O Control Register H TIORH 8 8,16, 32 4 or 5 PCLKA
000C 1205h  MTU3 Timer I/O Control Register L TIORL 8 8 4 or 5 PCLKA
000C 1206h  MTU4 Timer /O Control Register H TIORH 8 8,16 4 or 5 PCLKA
000C 1207h  MTU4 Timer I/O Control Register L TIORL 8 8 4 or 5 PCLKA
000C 1208h  MTU3 Timer Interrupt Enable Register TIER 8 8, 16 4 or 5 PCLKA
000C 1209h  MTU4 Timer Interrupt Enable Register TIER 8 8 4 or 5 PCLKA
000C 120Ah  MTU Timer Output Master Enable Register A TOERA 8 8 4 or 5 PCLKA
000C 120Dh  MTU Timer Gate Control Register TGCRA 8 8 4 or 5 PCLKA
000C 120Eh  MTU Timer Output Control Register 1A TOCR1A 8 8, 16 4 or 5 PCLKA
000C 120Fh  MTU Timer Output Control Register 2A TOCR2A 8 8 4 or 5 PCLKA
000C 1210h  MTU3 Timer Counter TCNT 16 16, 32 4 or 5 PCLKA
000C 1212h  MTU4 Timer Counter TCNT 16 16 4 or 5 PCLKA
000C 1214h  MTU Timer Cycle Data Register A TCDRA 16 16, 32 4 or 5 PCLKA
000C 1216h  MTU Timer Dead Time Data Register A TDDRA 16 16 4 or 5 PCLKA
000C 1218h  MTU3 Timer General Register A TGRA 16 16, 32 4 or 5 PCLKA
000C 121Ah  MTU3 Timer General Register B TGRB 16 16 4 or 5 PCLKA
000C 121Ch  MTU4 Timer General Register A TGRA 16 16, 32 4 or 5 PCLKA
000C 121Eh  MTU4 Timer General Register B TGRB 16 16 4 or 5 PCLKA
000C 1220h  MTU Timer Subcounters A TCNTSA 16 16, 32 4 or 5 PCLKA
000C 1222h  MTU Timer Cycle Buffer Register A TCBRA 16 16 4 or 5 PCLKA
000C 1224h  MTU3 Timer General Register C TGRC 16 16, 32 4 or 5 PCLKA
000C 1226h  MTU3 Timer General Register D TGRD 16 16 4 or 5 PCLKA
000C 1228h  MTU4 Timer General Register C TGRC 16 16, 32 4 or 5 PCLKA
000C 122Ah  MTU4 Timer General Register D TGRD 16 16 4 or 5 PCLKA
000C 122Ch  MTU3 Timer Status Register TSR 8 8,16 4 or 5 PCLKA
000C 122Dh  MTU4 Timer Status Register TSR 8 8 4 or 5 PCLKA
000C 1230h  MTU Timer Interrupt Skipping Set Register 1A TITCR1A 8 8,16 4 or 5 PCLKA
000C 1231h  MTU Timer Interrupt Skipping Counters 1A TITCNT1A 8 8 4 or 5 PCLKA
000C 1232h  MTU Timer Buffer Transfer Set Register A TBTERA 8 8 4 or 5 PCLKA
000C 1234h  MTU Timer Dead Time Enable Register A TDERA 8 8 4 or 5 PCLKA
000C 1236h  MTU Timer Output Level Buffer Register A TOLBRA 8 8 4 or 5 PCLKA
000C 1238h  MTU3 Timer Buffer Operation Transfer Mode Register TBTM 8 8,16 4 or 5 PCLKA
000C 123%h  MTU4 Timer Buffer Operation Transfer Mode Register TBTM 8 4 or 5 PCLKA
000C 123Ah  MTU Timer Interrupt Skipping Mode Register A TITMRA 8 8 4 or 5 PCLKA
000C 123Bh  MTU Timer Interrupt Skipping Set Register 2A TITCR2A 8 8 4 or 5 PCLKA
000C 123Ch  MTU Timer Interrupt Skipping Counters 2A TITCNT2A 8 8 4 or 5 PCLKA
000C 1240h  MTU4 Timer A/D Converter Start Request Control Register TADCR 16 16 4 or 5 PCLKA
000C 1244h  MTU4 Timer A/D Converter Start Request Cycle Set Register A TADCORA 16 16, 32 4 or 5 PCLKA
000C 1246h  MTU4 Timer A/D Converter Start Request Cycle Set Register B TADCORB 16 16 4 or 5 PCLKA
000C 1248h  MTU4 'Srer;ei;t/é\ii(:onverler Start Request Cycle Set Buffer TADCOBRA 16 16, 32 4 or 5 PCLKA
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5. Electrical Characteristics

Table 5.10 DC Characteristics (8)
Conditions: VCC =2.7Vto5.5V, AVCCO = VREFHO = VCCto 5.5V, VSS = AVSS0 = VREFLO =0V, T, =-40 to +105°C

The ripple voltage must meet the allowable ripple frequency f; (ycc) within the range between the VCC upper limit (5.5 V) and
lower limit (2.7 V). When VCC change exceeds VCC +10%, the allowable voltage change rising/falling gradient dt/dVCC must be

met.
Item Symbol Min. Typ. Max. Unit Test Conditions
Allowable ripple frequency fr (veo) — — 10 kHz Figure 5.3
Vi (veey) SVCC x 0.2
— — 1 MHz Figure 5.3
Vi (vee) S VCC x 0.08
— — 10 MHz Figure 5.3
VI’ (vce) <VCC x 0.06
Allowable voltage change dt/dvCC 1.0 — — ms/V When VCC change exceeds VCC +10%
rising/falling gradient
1/ weo

VCC

Vi veo)

Figure 5.3 Ripple Waveform

Table 5.11 DC Characteristics (9)
Conditions: VCC =2.7Vto 5.5V, AVCCO = VREFHO = VCC t0 5.5V, VSS = AVSS0 = VREFLO =0V, T, =-40 to +105°C

Item

Symbol Min. Typ. Max.

Unit

Test Conditions

Permissible error of VCL pin external CveL 3.3 4.7 6.1

capacitance

uF

Note:  The recommended capacitance is 4.7 yF. Variations in connected capacitors should be within the above range.

Table 5.12 Permissible Output Currents
Conditions: VCC =2.7Vto 5.5V, AVCCO = VREFHO = VCCt0 5.5V, VSS = AVSS0 = VREFLO =0V, T, =-40 to +105°C

Item Symbol Max. Unit

Permissible output low current Large current ports (Ports 71 to 76, port B5, port D3) loL 10.0 mA
RIIC pins 6.0
Ports other than above Normal output mode 4.0
High-drive output mode 8.0
Permissible output low current Total of large current ports ZloL 50
Total of all output pins 110
Permissible output high current Large current ports (Ports 71 to 76, port B5, port D3) loH -5.0
Ports other than above Normal output mode -4.0
High-drive output mode -8.0
Permissible output high current Total of large current ports Zlon -25
Total of all output pins -35

Note: Do not exceed the permissible total supply current.

RO1DS0248EJ0110 Rev.1.10 RENESAS

Jan 13, 2016

Page 47 of 98



RX23T Group

5. Electrical Characteristics

|o|-|/|o|_ VS VOH/VOL
150
Ta =-40°C
100 /" Ta=25°C
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-50 — =
Ta = 105°C “/"/
-100 Fa=%5¢ —
Ta=-40°C
-150
0.0 1.0 2.0 3.0 4.0 6.0
Vor/Vor[V]
Figure 5.10 Von/VorL and Igy/lo. Temperature Characteristics at VCC = 5.0 V when Normal Output is Selected
(Reference Data)
lon/loL VS Von/VoL
150
Ta=-401C
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Figure 5.11 Von/VoL and lgn/lo. Temperature Characteristics at VCC = 5.5V when Normal Output is Selected

(Reference Data)
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MOSCCR.MOSTP )‘

L.

»

tmaNosc
Main clock oscillator output m Z? i } \ / \ ’

Figure 5.21 Main Clock Oscillation Start Timing

LOCOCR.LCSTP

fLoco

LOCO clock oscillator output

e —

§

Figure 5.22 LOCO Clock Oscillation Start Timing

ILOCOCR.ILCSTP

£

7

IWDT-dedicated clock oscillator output

tiLoco

R AWAW

Figure 5.23 IWDT-Dedicated Clock Oscillation Start Timing

RES# _7

Internal reset 7l

treswT
OFS1.HOCOEN

HOCO clock

§

Figure 5.24 HOCO Clock Oscillation Start Timing (After Reset is Canceled by Setting OFS1.HOCOEN Bit to 0)

RO1DS0248EJ0110 Rev.1.10 RENESAS
Jan 13, 2016

Page 59 of 98



RX23T Group 5. Electrical Characteristics

HOCOCR.HCSTP !

HOCO clock % \ ’ \ /

Figure 5.25 HOCO Clock Oscillation Start Timing (Oscillation is Started by Setting HOCOCR.HCSTP Bit)

MOSCCR.MOSTP

£ £ £
7 7 2

tmainosc

Main clock oscillator output i % \ ’ \

£
Y

PLLCR2.PLLEN

PLL clock [ \ ’
l)l) L L

Figure 5.26 PLL Clock Oscillation Start Timing (PLL is Operated after Main Clock Oscillation Has Settled)
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Oscillator | | | | | | | |
£C
»
ICLK | | | | | | | |
£
RO Fy
s
h Software standby mode

tseymc, tseypc, tseyex, tsByPE,
tseysc, tseyHo, tseyLo

Figure 5.30 Software Standby Mode Recovery Timing

Table 5.20 Timing of Recovery from Low Power Consumption Modes (3)
Conditions: VCC =2.7 V to AVCCO, AVCCO = VREFH0 =2.7Vt0 5.5V, VSS = AVSS0O = VREFLO =0V, T, =-40 to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions
Recovery time from deep | High-speed mode*2 tosLp — 2 3.5 us Figure 5.31
*1
sleep mode Middle-speed mode*3 tosLp — 3 4 us

Note 1. Oscillators continue oscillating in deep sleep mode.
Note 2. When the frequency of the system clock is 32 MHz.
Note 3. When the frequency of the system clock is 12 MHz.

w M, A0

2

IRQ

£
”

Deep sleep mode

Figure 5.31 Deep Sleep Mode Recovery Timing

Table 5.21 Operating Mode Transition Time
Conditions: VCC =2.7 V to AVCCO0, AVCCO = VREFHO = 2.7 Vt0 5.5V, VSS = AVSSO = VREFLO =0V, T, = —-40 to +105°C

Transition Time
Mode before Transition Mode after Transition ICLK Frequency - Unit
Min. Typ. Max.
High-speed operating mode Middle-speed operating modes 8 MHz — 10 — us
Middle-speed operating modes High-speed operating mode 8 MHz — 37.5 — us

Note:  Values when the frequencies of PCLKB, PCLKD, and FCLK are not divided.
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5. Electrical Characteristics

54 A/D Conversion Characteristics

Table 5.28 A/D Conversion Characteristics (1)

Conditions: VCC =45V to5.5V, AVCCO = VREFHO =VCCt0 5.5V, VSS = AVSS0 = VREFLO =0V, T, =-40 to +105°C

Item Min. Typ. Max. Unit Test Conditions

Frequency 1 — 40 MHz

Resolution — — 12 Bit

Conversion time*1 Permissible signal 1.00 — — us High-precision channel

(Operation at source impedance ADSSTRN.SST[7:0] bits = 08h

PCLKD = 40 MHz) (SM?T:(.)I N 1n2 IEQId ircuit 1.25 —_ —_ us Normal-precision channel

ample-and-hold circul ADSSTRN.SST[7:0] bits = 12h

not in use
Permissible signal 1.65 — — us High-precision channel
source impedance ADSSTRN.SST[7:0] bits = 08h
(Max.) =1.0kQ/ ADSHCR.SSTSH][7:0] bits = ODh
Sample-and-hold circuit ANOO0O to AN002 =0.25 V to
in use VREFHO - 0.25V

Analog input capacitance — — 12 pF

Offset error — — +6.5 LSB

Full-scale error — — +6.5 LSB

Quantization error — +0.5 — LSB

Absolute accuracy — — +8.0 LSB

DNL differential nonlinearity error — 0.5 +1.5 LSB

INL integral nonlinearity error — +2.0 +4.0 LSB

Note:  The characteristics apply when no pin functions other than A/D converter input are used. Absolute accuracy includes
guantization errors. Offset error, full-scale error, DNL differential nonlinearity error, and INL integral nonlinearity error do not

include quantization errors.

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

states is indicated.
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(full-scale)
Figure 5.48 Illustration of A/D Converter Characteristic Terms

Absolute accuracy

Absolute accuracy is the difference between output code based on the theoretical A/D conversion characteristics, and the
actual A/D conversion result. When measuring absolute accuracy, the voltage at the midpoint of the width of analog
input voltage (1-LSB width), that can meet the expectation of outputting an equal code based on the theoretical A/D
conversion characteristics, is used as an analog input voltage. For example, if 12-bit resolution is used and if reference
voltage (VREFHO = 3.072 V), then 1-LSB width becomes 0.75 mV, and 0 mV, 0.75 mV, 1.5 mV, ... are used as analog
input voltages.

If analog input voltage is 6 mV, absolute accuracy = +5 LSB means that the actual A/D conversion result is in the range
of 003h to 00Dh though an output code, 008h, can be expected from the theoretical A/D conversion characteristics.

Integral nonlinearity error (INL)
Integral nonlinearity error is the maximum deviation between the ideal line when the measured offset and full-scale
errors are zeroed, and the actual output code.
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5.5 Comparator Characteristics

Table 5.32 Comparator Characteristics
Conditions: VCC =2.7 Vto 5.5V, AVCCO = VREFHO = VCC to 5.5V, VSS = AVSS0 = VREFLO =0V, T, =40 to +105°C

Iltem Symbol Min. Typ. Max. Unit Test Conditions
Offset voltage Veioff — — 40 mV
Reference input voltage range Veref 0 — AVCCO \
Response time ter — — 200 ns VOD =100 mV
CMPCTL.CDFS =0
tef — — 200 ns
Stabilization wait time for input tewait 300 — — ns
selection
Operation stabilization wait time temp — 1 us
A
v 100 mvV
CVREFN yy
100 ny
ANOOO to A4
ANOO7
ter
t
COMPO to i
COMP2
(n=0,1)
Figure 5.49 Comparator Response Time
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5.7 Power-On Reset Circuit and Voltage Detection Circuit Characteristics

Table 5.34 Power-On Reset Circuit and Voltage Detection Circuit Characteristics (1)

Conditions: VCC =2.7 Vto 5.5V, AVCCO = VREFHO = VCC to 5.5V, VSS = AVSS0 = VREFLO =0V, T, =40 to +105°C

Iltem Symbol Min. Typ. Max. Unit Test Conditions
Voltage detection Power-on reset (POR) Vpor 1.35 1.50 1.65 \ Figure 5.50, Figure 5.51
level Voltage detection circuit Vieto_o 3.67 3.84 3.97 \
(LvDo)t Veeto_2 237 251 2.67
Voltage detection circuit Viet1 0 4.12 4.29 4.42 \ Figure 5.53
(LVD1)*2 Vaer 1 308 214 128 At falling edge VCC
Vdet1_2 3.86 4.02 4.16
Vdet1 3 3.68 3.84 3.98
Vdet1 4 2.99 3.10 3.29
Veett_s 2.89 3.00 3.19
Veett_s 2.79 2.90 3.09
Vdet1 7 2.68 2.79 2.98
Vdet1 8 2.57 2.68 2.87
Voltage detection circuit | Vgero o*? 4.08 4.29 4.48 Figure 5.54
(LvD2)*1 Vae 1 305 214 235 At falling edge VCC
Veetz 2 3.82 4.02 4.22
Veetz 3 3.62 3.84 4.02

Note:  These characteristics apply when noise is not superimposed on the power supply. When a setting is made so that the voltage
detection level overlaps with that of the voltage detection circuit (LVD2), it cannot be specified which of LVD1 and LVD2 is used
for voltage detection.

Note 1. nin the symbol VdetO_n denotes the value of the LVDSO0[1:0] bits.

Note 2. n in the symbol Vdetl_n denotes the value of the LVDLVLR.LVD1LVL][3:0] bits.
Note 3. nin the symbol Vdet2_n denotes the value of the LVDLVLR.LVD2LVL][3:0] bits.
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Vpor
VCC

10V

tw(POR)

< =

Internal reset signal
(active-low)

taet  tror
Note 1. typor 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 VCC turns on, maintain typor) for 1.0 ms or more.

Figure 5.51 Power-On Reset Timing

« tvorr
vce Veeto / N Vivk
Internal reset signal
(active-low)
- > »
taet de tLvpo
Figure 5.52 Voltage Detection Circuit Timing (Vdet0)
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5.9 ROM (Flash Memory for Code Storage) Characteristics

Table 5.37 ROM (Flash Memory for Code Storage) Characteristics (1)

Iltem Symbol Min. Typ. Max. Unit Conditions
Reprogramming/erasure cycle*1 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 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 5.38 ROM (Flash Memory for Code Storage) Characteristics (2): High-Speed Operating Mode
Conditions: VCC = 2.7 Vt0 5.5 V, AVCCO = VREFH0 = VCC to 5.5 V, VSS = AVSS0 = VREFLO =0V, T, =40 to +105°C
Temperature range for the programming/erasure operation: T, = —40 to +85°C

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

Programming time 8-byte tpg — 112.0 967.0 — 52.3 490.5 us
Erasure time 2-Kbyte teok — 8.7 278.1 — 55 214.6 ms

128-Kbyte — 239.7 5111.4 — 25.9 734.3 ms

(when block

erase

command

used)

128-Kbyte te108K — 2345 4906.8 — 20.6 524.6 ms

(when all-

block erase

command

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

2-Kbyte tecok — — 1840.0 — — 135.7 us
Erase operation forcible stop time tsep — — 18.0 — — 10.7 us
Start-up area switching setting time tsas — 12.3 566.5 — 6.2 433.5 ms
Access window time taws — 12.3 566.5 — 6.2 433.5 ms
ROM mode transition wait time 1 tpis 2.0 — — 2.0 — — us
ROM mode transition wait time 2 tms 5.0 — — 5.0 — — us

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

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 should be +3.5%.
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NOTES FOR CMOS DEVICES

(1) VOLTAGE APPLICATION WAVEFORM AT INPUT PIN: Waveform distortion due to input noise or a
reflected wave may cause malfunction. If the input of the CMOS device stays in the area between VIL
(MAX) and VIH (MIN) due to noise, etc., the device may malfunction. Take care to prevent chattering noise
from entering the device when the input level is fixed, and also in the transition period when the input level
passes through the area between VIL (MAX) and VIH (MIN).

(2) HANDLING OF UNUSED INPUT PINS: Unconnected CMOS device inputs can be cause of malfunction.
If an input pin is unconnected, it is possible that an internal input level may be generated due to noise, etc.,
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using pull-up or pull-down circuitry.  Each unused pin should be
connected to VDD or GND via a resistor if there is a possibility that it will be an output pin. All handling
related to unused pins must be judged separately for each device and according to related specifications
governing the device.

(3) PRECAUTION AGAINST ESD: A strong electric field, when exposed to a MOS device, can cause
destruction of the gate oxide and ultimately degrade the device operation. Steps must be taken to stop
generation of static electricity as much as possible, and quickly dissipate it when it has occurred.
Environmental control must be adequate. When it is dry, a humidifier should be used. It is recommended
to avoid using insulators that easily build up static electricity. Semiconductor devices must be stored and
transported in an anti-static container, static shielding bag or conductive material.  All test and measurement
tools including work benches and floors should be grounded. The operator should be grounded using a
wrist strap.  Semiconductor devices must not be touched with bare hands. Similar precautions need to be
taken for PW boards with mounted semiconductor devices.

(4) STATUS BEFORE INITIALIZATION: Power-on does not necessarily define the initial status of a MOS
device. Immediately after the power source is turned ON, devices with reset functions have not yet been
initialized. Hence, power-on does not guarantee output pin levels, 1/O settings or contents of registers. A
device is not initialized until the reset signal is received. A reset operation must be executed immediately
after power-on for devices with reset functions.

(5) POWER ON/OFF SEQUENCE: In the case of a device that uses different power supplies for the internal
operation and external interface, as a rule, switch on the external power supply after switching on the internal
power supply. When switching the power supply off, as a rule, switch off the external power supply and then
the internal power supply. Use of the reverse power on/off sequences may result in the application of an
overvoltage to the internal elements of the device, causing malfunction and degradation of internal elements
due to the passage of an abnormal current. The correct power on/off sequence must be judged separately
for each device and according to related specifications governing the device.

(6) INPUT OF SIGNAL DURING POWER OFF STATE : Do not input signals or an I/O pull-up power supply
while the device is not powered. The current injection that results from input of such a signal or I/O pull-up
power supply may cause malfunction and the abnormal current that passes in the device at this time may
cause degradation of internal elements. Input of signals during the power off state must be judged
separately for each device and according to related specifications governing the device.




General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to al MPU/MCU products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that
have been issued for the products.

1. Handling of Unused Pins
Handle unused pins in accord with the directions given under Handling of Unused Pins in the manual.
— The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false
recognition of the pin state as an input signal become possible. Unused pins should be handled as
described under Handling of Unused Pins in the manual.
2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.
— The states of internal circuits in the LSI are indeterminate and the states of register settings and
pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the states of pins
are not guaranteed from the moment when power is supplied until the reset process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function
are not guaranteed from the moment when power is supplied until the power reaches the level at
which resetting has been specified.
3. Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do not access

these addresses; the correct operation of LSl is not guaranteed if they are accessed.
4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

— When the clock signal is generated with an external resonator (or from an external oscillator)
during a reset, ensure that the reset line is only released after full stabilization of the clock signal.
Moreover, when switching to a clock signal produced with an external resonator (or by an external
oscillator) while program execution is in progress, wait until the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to a product with a different part number, confirm

that the change will not lead to problems.

— The characteristics of an MPU or MCU in the same group but having a different part number may
differ in terms of the internal memory capacity, layout pattern, and other factors, which can affect
the ranges of electrical characteristics, such as characteristic values, operating margins, immunity
to noise, and amount of radiated noise. When changing to a product with a different part number,
implement a system-evaluation test for the given product.




