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They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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RX210 Group

1. Overview

Note:

Note:
Note:

RX210 Group
SWBGO0069LA-A
(69-pin WLBGA)
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 This figure indicates the power supply pins and VO ports.

For the pin configuration, see the table “List of Pins and Pin Functions (69-Pin WLBGA)".

« For the position of Al pin in the package, see “Package Dimensions”.
» Leave the NC pin open.

Figure 1.8 Pin Assignments of the 69-Pin WLBGA
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RX210 Group

1. Overview

Table 1.17

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

Power Supply,

Clock, System Timers Communication
Pin No.  Control 1/0 Port (MTU, TMR, POE) (SClc, SClid, RSPI, RIIC) Others
44 VREFLO
45 P40 AN00O
46 VREFHO
47 AVCCO
48 AVSS0

Note: < Pin names to which —DS is appended are for pins that can be used to trigger release from deep software standby mode.
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RX210 Group 4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (16 / 29)

Number of Access Cycles

Module Register Number Access ICLK > ICLK <

Address Symbol Register Name Symbol of Bits Size PCLK PCLK

0008 8896h MTUS Timer I/O control register V TIORV 8 8 2,3 PCLKB 2 ICLK
0008 88A0h MTU5S Timer counter W TCNTW 16 16 2, 3 PCLKB 2ICLK
0008 88A2h MTUS Timer general register W TGRW 16 16 2,3 PCLKB 2ICLK
0008 88A4h MTU5 Timer control register W TCRW 8 8 2, 3 PCLKB 2 ICLK
0008 88A6h MTUS Timer I/O control register W TIORW 8 8 2,3 PCLKB 2 ICLK
0008 88B2h MTU5 Timer interrupt enable register TIER 8 8 2, 3 PCLKB 2 ICLK
0008 88B4h MTUS Timer start register TSTR 8 8 2,3 PCLKB 2ICLK
0008 88B6h MTU5S Timer compare match clear register TCNTCMPCLR 8 8 2,3 PCLKB 2 ICLK
0008 8900h POE Input level control/status register 1 ICSR1 16 8,16 2,3 PCLKB 2 ICLK
0008 8902h POE Output level control/status register 1 OCSR1 16 8,16 2, 3 PCLKB 2 ICLK
0008 8908h POE Input level control/status register 2 ICSR2 16 8,16 2,3 PCLKB 2 ICLK
0008 890Ah POE Software port output enable register SPOER 8 8 2, 3 PCLKB 2 ICLK
0008 890Bh POE Port output enable control register 1 POECR1 8 8 2,3 PCLKB 2ICLK
0008 890Ch POE Port output enable control register 2 POECR2 8 8 2, 3 PCLKB 2ICLK
0008 890Eh POE Input level control/status register 3 ICSR3 16 8,16 2,3 PCLKB 2 ICLK
0008 9000h S12AD AJ/D control register ADCSR 16 16 2, 3 PCLKB 2 ICLK
0008 9004h S12AD A/D channel select register A ADANSA 16 16 2,3 PCLKB 2 ICLK
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 A/D 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 901Ah S12AD A/D temperature sensor data register ADTSDR 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 2,3 PCLKB 2ICLK
0008 9022h S12AD A/D data register 1 ADDR1 16 16 2,3PCLKB 2 ICLK
0008 9024h S12AD AID data register 2 ADDR2 16 16 2,3 PCLKB 2ICLK
0008 9026h S12AD A/D data register 3 ADDR3 16 16 2,3PCLKB 2 ICLK
0008 9028h S12AD AID data register 4 ADDR4 16 16 2,3 PCLKB 2ICLK
0008 902Ah S12AD A/D data register 5 ADDRS5 16 16 2, 3PCLKB 2 ICLK
0008 902Ch S12AD A/D data register 6 ADDR6 16 16 2,3 PCLKB 2 ICLK
0008 902Eh S12AD A/D data register 7 ADDR7 16 16 2,3 PCLKB 2 ICLK
0008 9030h S12AD A/D data register 8 ADDRS8 16 16 2,3 PCLKB 2 ICLK
0008 9032h S12AD A/D data register 9 ADDR9 16 16 2,3 PCLKB 2 ICLK
0008 9034h S12AD A/D data register 10 ADDR10 16 16 2,3 PCLKB 2ICLK
0008 9036h S12AD A/D data register 11 ADDR11 16 16 2,3 PCLKB 2 ICLK
0008 9038h S12AD A/D data register 12 ADDR12 16 16 2,3 PCLKB 2 ICLK
0008 903Ah S12AD A/D data register 13 ADDR13 16 16 2,3 PCLKB 2 ICLK
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 2 ICLK
0008 9060h S12AD A/D sampling state register 0 ADSSTRO 8 8 2,3 PCLKB 2ICLK
0008 9061h S12AD A/D sampling state register L ADSSTRL 8 8 2,3 PCLKB 2 ICLK
0008 9066h S12AD A/D sample and hold circuit register ADSHCR 16 16 2, 3 PCLKB 2ICLK
0008 9070h S12AD A/D sampling state register T ADSSTRT 8 8 2,3 PCLKB 2 ICLK
0008 9071h S12AD A/D sampling state register O ADSSTRO 8 8 2,3 PCLKB 2ICLK
0008 9073h S12AD A/D sampling state register 1 ADSSTR1 8 8 2,3 PCLKB 2 ICLK
0008 9074h S12AD A/D sampling state register 2 ADSSTR2 8 8 2,3 PCLKB 2ICLK
0008 9075h S12AD A/D sampling state register 3 ADSSTR3 8 8 2,3 PCLKB 2 ICLK
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RX210 Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (19 / 29)
Number of Access Cycles
Module Register Number Access ICLK > ICLK <

Address Symbol Register Name Symbol of Bits Size PCLK PCLK

0008 AOCDh SCI6 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK
0008 AOEOh SCI7 Serial mode register SMR 8 8 2, 3 PCLKB 2ICLK
0008 AOE1lh SCI7 Bit rate register BRR 8 8 2,3 PCLKB 2ICLK
0008 AOE2h SCI7 Serial control register SCR 8 8 2, 3 PCLKB 2 ICLK
0008 AOE3h SCI7 Transmit data register TDR 8 8 2,3 PCLKB 2ICLK
0008 AOE4h SCI7 Serial status register SSR 8 8 2, 3 PCLKB 2ICLK
0008 AOE5h SCI7 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK
0008 AOE6h SCI7 Smart card mode register SCMR 8 8 2, 3 PCLKB 2 ICLK
0008 AOE7h SCI7 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK
0008 AOE8h SCI7 Noise filter setting register SNFR 8 8 2, 3 PCLKB 2ICLK
0008 AOESh SCI7 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2ICLK
0008 AOEAh SCI7 12C mode register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK
0008 AOEBh SCI7 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2ICLK
0008 AOECh SCI7 12C status register SISR 8 8 2, 3 PCLKB 2 ICLK
0008 AOEDh SCI7 SPI mode register SPMR 8 8 2,3 PCLKB 2 ICLK
0008 A100h SCI8 Serial mode register SMR 8 8 2, 3 PCLKB 2ICLK
0008 A101h SCI8 Bit rate register BRR 8 8 2,3 PCLKB 2ICLK
0008 A102h SCI8 Serial control register SCR 8 8 2, 3 PCLKB 2 ICLK
0008 A103h SCI8 Transmit data register TDR 8 8 2,3 PCLKB 2ICLK
0008 A104h SCI8 Serial status register SSR 8 8 2, 3 PCLKB 2ICLK
0008 A105h SCI8 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK
0008 A106h SCI8 Smart card mode register SCMR 8 8 2, 3 PCLKB 2 ICLK
0008 A107h SCI8 Serial extended mode register SEMR 8 8 2,3 PCLKB 2ICLK
0008 A108h SCI8 Noise filter setting register SNFR 8 8 2, 3 PCLKB 2ICLK
0008 A109h SCI8 12C mode register 1 SIMR1 8 8 2,3 PCLKB 2ICLK
0008 A10Ah SCI8 12C mode register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK
0008 A10Bh SCI8 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2ICLK
0008 A10Ch SCI8 12C status register SISR 8 8 2, 3 PCLKB 2 ICLK
0008 A10Dh SCI8 SPI mode register SPMR 8 8 2,3 PCLKB 2ICLK
0008 A120h SCI9 Serial mode register SMR 8 8 2, 3 PCLKB 2ICLK
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 2ICLK
0008 A125h SCI9 Receive data register RDR 8 8 2,3 PCLKB 2ICLK
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 2 ICLK
0008 A128h SCI9 Noise filter setting register SNFR 8 8 2, 3 PCLKB 2ICLK
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 2 ICLK
0008 A12Bh SCI9 12C mode register 3 SIMR3 8 8 2,3 PCLKB 2ICLK
0008 A12Ch SCI9 12C status register SISR 8 8 2, 3 PCLKB 2 ICLK
0008 A12Dh SCI9 SPI mode register SPMR 8 8 2,3 PCLKB 2ICLK
0008 A140h SCI10 Serial mode register SMR 8 8 2, 3 PCLKB 2ICLK
0008 A141h SCI10 Bit rate register BRR 8 8 2,3 PCLKB 2 ICLK
0008 A142h SCI10 Serial control register SCR 8 8 2, 3 PCLKB 2ICLK
0008 A143h SCI10 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK
0008 A144h SCI10 Serial status register SSR 8 8 2, 3 PCLKB 2ICLK
0008 A145h SCI10 Receive data register RDR 8 8 2,3 PCLKB 2 ICLK
0008 A146h SCI10 Smart card mode register SCMR 8 8 2, 3 PCLKB 2ICLK
0008 A147h SCI10 Serial extended mode register SEMR 8 8 2,3 PCLKB 2 ICLK
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RX210 Group

5. Electrical Characteristics

Table 5.4

DC Characteristics (3)

Conditions: VCC = AVCCO =1.62t0 5.5V, VSS = AVSS0 = VREFL = VREFLO =0V, T, = -40to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

Input leakage RES#, MD pin, P35/NMI [ | — — 10 | pA |vi,=0V,vCC
current
Three-state Port 4 | Itsi | — — 1.0 MA | Vi,=0V,VCC
leakage current Other pins except for ports for 5 V — — 0.2
(off-state)

tolerant and port 4

Ports for 5 V tolerant — — 1.0 Vihb=0V,58V
Input capacitance | All input pins Cin — — 15 pF | Vi,=0V,

(except for ports 12, 13, 16, 17, 4, A1, f=1 MHz,

A3, A4, and E) T, =25°C

Ports 12, 13, 16, 17, 4, A1, A3, A4, and E — — 30

Table 5.5 DC Characteristics (4)
Conditions: VCC =AVCCO0=1.621t05.5V, VSS = AVSSO = VREFL = VREFLO =0V, T, =—-40 to +105°C
VCC
Item Symbol | 1.62t02.7V | 2.7t04.0V 40to 55V | Unit Test Conditions
Min. | Max. [ Min. | Max. | Min. | Max.
Input pull-up MOS | All ports Ip -150| -5 | -200 | -10 | —400 | -50 | pA | Vi, =0V
current (except for port 35)
[Chip version A]
Table 5.6 DC Characteristics (5)
Conditions: VCC = AVCCO0=2.7t05.5V, VSS = AVSSO = VREFL = VREFLO =0V, T, =-40 to +105°C
. Test
Item Symbol | Typ. Max. | Unit Conditions
Supply High-speed Normal operating | No peripheral ICLK =50 MHz lec 10 — mA
current*l | operating mode | mode operation*2
All peripheral ICLK =50 MHz 315 —
operation:
Normal*3
All peripheral ICLK =50 MHz — 55
operation:
Max.*3
Sleep mode No peripheral ICLK =50 MHz 7.5 —
operation
All peripheral ICLK =50 MHz 175 —
operation:
Normal
All-module clock stop mode ICLK =50 MHz 6.7 —
Increase during BGO operation*4 25 —
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.

Note 2.

oscillation frequency is 100 MHz. BCLK, FCLK, and PCLK are set to divided by 64.

Note 3.

oscillation frequency is 100 MHz. BCLK, FCLK, and PCLK are ICLK divided by 2.

Note 4.

Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is PLL and the VCO
Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is PLL and the VCO

This is the increase if data is programmed to or erasing from the ROM or E2 DataFlash during program execution.
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RX210 Group

5. Electrical Characteristics

[Chip version B with 768 Kbytes/1 Mbyte of flash memory and 100 to 145 pins]

Table 5.15 DC Characteristics (14)
Conditions: VCC = AVCCO=2.7t0 5.5V, VSS = AVSSO = VREFL = VREFLO =0V, T, = —40 to +105°C
. Test
Item Symbol | Typ. Max. | Unit Conditions
Supply High-speed Normal operating | No peripheral ICLK =50 MHz lec 7.8 — mA
current*! | operating mode | mode operation*2
All peripheral ICLK =50 MHz 29.8 —
operation:
Normal*3
All peripheral ICLK =50 MHz — 45
operation:
Max.*3
Sleep mode No peripheral ICLK =50 MHz 4.3 —
operation
All peripheral ICLK =50 MHz 135 —
operation:
Normal
All-module clock stop mode 3.7 —
Increase during BGO operation*4 23 —

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.
Note 2. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is PLL and the VCO
oscillation frequency is 100 MHz. BCLK, FCLK, and PCLK are set to divided by 64.
Note 3. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is PLL and the VCO
oscillation frequency is 100 MHz. BCLK, FCLK, and PCLK are ICLK divided by 2.
Note 4. This is the increase if data is programmed to or erasing from the ROM or E2 DataFlash during program execution.
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RX210 Group 5. Electrical Characteristics

. Test
Item Symbol | Typ. | Max. | Unit Conditions
Supply Low-speed Normal No peripheral ICLK = 8 MHz lcc 2.0 — mA
“ - ) 7
current (1)perat|ng mode | operating mode | operation ICLK = 4 MHz 16 —
ICLK =2 MHz 15 —
All peripheral ICLK = 8 MHz 6.4 —
operation: _ —
Normal*8 ICLK = 4 MHz 4.0
ICLK =2 MHz 2.8 —
All peripheral ICLK = 8 MHz — 12
R 8
operation: Max. ICLK = 4 MHz — —
ICLK =2 MHz — —
Sleep mode No peripheral ICLK = 8 MHz 15 —
operation ICLK = 4 MHz 14 | —
ICLK =2 MHz 1.3 —
All peripheral ICLK = 8 MHz 3.9 —
operation: ICLK = 4 MHz 28 | —
Normal
ICLK =2 MHz 2.2 —
All-module clock stop mode ICLK = 8 MHz 14 —
ICLK = 4 MHz 1.3 —
ICLK =2 MHz 12 —
Low-speed Normal No peripheral ICLK =32 kHz 0.021| —
operating mode | operating mode | operation*®
2 All peripheral ICLK =32 kHz 0.06 —
operation:
Normal*10
All peripheral ICLK = 32 kHz — 311
operation:
Max.*10
Sleep mode No peripheral ICLK =32 kHz 0.017| —
operation
All peripheral ICLK =32 kHz 0.035| —
operation:
Normal
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.

Note 2. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is PLL and the VCO
oscillation frequency is 64 MHz. BCLK, FCLK, and PCLK are set to divided by 64.

Note 3. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is HOCO and the
oscillation frequency is 40 MHz. BCLK, FCLK, and PCLK are set to divided by 64.

Note 4. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is PLL and the VCO
oscillation frequency is 64 MHz. BCLK, FCLK, and PCLK are ICLK divided by 1.

Note 5. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is HOCO and the
oscillation frequency is 40 MHz. BCLK, FCLK, and PCLK are ICLK divided by 1.

Note 6. This is the increase if data is programmed to or erasing from the ROM or E2 DataFlash during program execution.

Note 7. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is HOCO and the
oscillation frequency is 32 MHz. BCLK, FCLK, and PCLK are set to divided by 64.

Note 8. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is HOCO and the
oscillation frequency is 32 MHz. BCLK, FCLK, and PCLK are ICLK divided by 1.

Note 9. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is the sub oscillation
circuit. BCLK, FCLK, and PCLK are set to divided by 64.

Note 10. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is the sub oscillation
circuit. BCLK, FCLK, and PCLK are ICLK divided by 1.

Note 11.Value when the main clock continues oscillating at 12.5 MHz.
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RX210 Group 5. Electrical Characteristics

Table 5.27 Permissible Output Currents (2)
Conditions: VCC = AVCC0 = 1.62t0 5.5V, VSS = AVSS0 = VREFL = VREFLO =0 V, when total power (mW) = 1000 — 10 x Ta

Iltem Symbol Max. Unit
Permissible output low current Normal output mode loL 2.0 mA
(average value per 1 pin) High-drive output mode 4.0
Permissible output low current Normal output mode 2.0 mA
(maximum value per 1 pin) High-drive output mode 4.0
Permissible output low current (total) Total of all output pins oL 40 mA
Permissible output high current Normal output mode lon -2.0 mA
(average value per 1 pin) High-drive output mode -4.0
Permissible output high current Normal output mode -2.0 mA
(maximum value per 1 pin) High-drive output mode -4.0
Permissible output high current (total) | Total of all output pins 2lon -40 mA

[Chip version A]

Table 5.28 Output Values of Voltage (1)
Conditions: VCC = AVCCO = 1.62t0 2.7 V, VSS = AVSS0 = VREFL = VREFLO = 0 V, T, = -40 to +105°C

Item Symbol Min. Max. Unit Test Conditions
Output low | All output pins Normal output mode VoL — 0.4 \Y lo. =0.5 mA
(other than RIIC) High-drive output mode — 0.4 lop =1.0 mA
Output high | All output pins Normal output mode Von VCC-0.4 — \ loy =-0.5mA
High-drive output mode VCC-0.4 — loy =-1.0 mA

[Chip version A]

Table 5.29 Output Values of Voltage (2)
Conditions: VCC = AVCC0=2.7t0 5.5V, VSS = AVSS0 = VREFL = VREFLO = 0 V, T, = —40 to +105°C

Test Conditions
Item Symbol Min. Max. Unit
VCC=27t040V|VCC=4.0t055V
Output low | All output pins Normal output VoL — 10 \ lo. =3.0mA lo =4.0 mA
(other than RIIC) | mode
High-drive — 1.0 lo. =5.0 mA lo. =8.0 mA
output mode
RIIC pins — 0.4 lo. =3.0mA
— 0.6 IOL =6.0mA
Output high | All output pins Normal output Voy | VCC-1.0 — \ loy =—3.0mA lop =—4.0mA
mode
High-drive VCC-1.0 — loy =—5.0mA lop =—8.0mA
output mode

[Chip versions B and C]

Table 5.30 Output Values of Voltage (3)
Conditions: VCC = AVCCO0 =1.6210 2.7 V, VSS = AVSS0 = VREFL = VREFLO =0 V, T, = —40 to +105°C

Item Symbol Min. Max. Unit Test Conditions
Output low | All output pins Normal output mode VoL — 0.3 \ lo. =0.5mA
(other than RIIC) High-drive output mode — 0.3 lo=1.0 mA
Output high | All output pins Normal output mode Von VCC-0.3 — \ lop =—-0.5mA
High-drive output mode VCC-0.3 — loy =-1.0 mA
R01DS0041EJ0150 Rev.1.50 RENESAS Page 136 of 221
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RX210 Group

5. Electrical Characteristics

IOH/IOL vs VOH/NVOL
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Figure 5.48 VOH/VOL and IOH/IOL Temperature Characteristics at VCC = 3.3 V when Normal Output
is Selected (Reference Data)
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Figure 5.49 VOH/VOL and IOH/IOL Temperature Characteristics at VCC = 5.5V when Normal Output

is Selected (Reference Data)
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RX210 Group

5. Electrical Characteristics

IOH/IOL vs VOH/NVOL
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Figure 5.52 VOH/VOL and IOH/IOL Temperature Characteristics at VCC = 2.7 V when High-Drive
Output is Selected (Reference Data)
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Figure 5.53 VOH/VOL and IOH/IOL Temperature Characteristics at VCC = 3.3 V when High-Drive
Output is Selected (Reference Data)
R01DS0041EJ0150 Rev.1.50 RENESAS Page 141 of 221

Oct 18, 2013



RX210 Group 5. Electrical Characteristics

[Chip version B]

Table 5.39 Operation Frequency Value (Low-Speed Operating Mode 1)
Conditions: VCC = AVCCO = 1.62t0 5.5V, VSS = AVSS0 = VREFL = VREFLO = 0 V, T, = —40 to +105°C

Iltem Symbol vee Unit
1.62t01.8V 1.8t02.7V 27t055V
Maximum operating System clock (ICLK) frnax 2 4 8 MHz
frequency FlashiF clock (FCLK)*L 2 4 8
Peripheral module clock (PCLKB) 2 4 8
Peripheral module clock (PCLKD)*2 2 4 8
External bus clock (BCLK) 2 4 8
BCLK pin output 2 4 8
Note 1. Programming and erasing the flash memory is impossible.
Note 2. The lower-limit frequency of PCLKD is 1 MHz when the A/D converter is in use.
[Chip versions A, B, and C]
Table 5.40 Operation Frequency Value (Low-Speed Operating Mode 2)
Conditions: VCC = AVCC0 =1.62t0 5.5V, VSS = AVSS0O = VREFL=VREFL0 =0V, T, =—40 to +105°C
Item Symbol vee Unit
1.62t01.8V 1.8t02.7V 27t055V
Maximum operating System clock (ICLK) frnax 32.768 32.768 32.768 kHz
frequency FlashiF clock (FCLK)*! 32.768 32.768 32.768
Peripheral module clock (PCLKB) 32.768 32.768 32.768
Peripheral module clock (PCLKD)*2 32.768 32.768 32.768
External bus clock (BCLK) 32.768 32.768 32.768
BCLK pin output 32.768 32.768 32.768
Note 1. Programming and erasing the flash memory is impossible.
Note 2. The A/D converter cannot be used.
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Table 5.44  Clock Timing
Conditions: VCC = AVCCO = 1.62t0 5.5V, VSS = AVSS0 = VREFL = VREFLO = 0 V, T, = —40 to +105°C

Item Symbol Min. Typ. Max. Unit Cor-:—(?ifitons
EXTAL external clock input cycle time tExcye 50 — — ns | Figure 5.60
EXTAL external clock input high pulse width texH 20 — — ns
EXTAL external clock input low pulse width texL 20 — — ns
EXTAL external clock rising time texy — — 5 ns
EXTAL external clock falling time text — — 5 ns
EXTAL external clock input wait time*1 texwT 1 — — ms
Main clock oscillator oscillation frequency*2 fmain 1 — 20 MHz
Main clock oscillation stabilization time (crystal)*2 tmAINOSC — 3 — ms | Figure 5.61
Main clock oscillation stabilization time (ceramic resonator)*2 tmainOsc — 50 us
Main clock oscillation stabilization wait time (crystal)*2 tmAINOSCWT — 6 — ms
Main clock oscillation stabilization wait time (ceramic resonator)*2 tMAINOSCWT — 100 us
LOCO clock cycle time teye 7.27 8 8.89 ps
LOCO clock oscillation frequency*6 fLoco 112.5 125 1375 | kHz
LOCO clock oscillation stabilization wait time tLocowT — — 20 ps | Figure 5.62
HOCO clock oscillation frequency*? fhoco 31.680 32 32.320 | MHz | Ta=0to
50°C

36.495 | 36.864 | 37.233

39.600 40 40.400

49.500 50 50.500
31.520 32 32.480 Ta=-40to

36.311 | 36.864 | 37.417 105°C
39.400 40 40.600
49.250 50 50.750
HOCO clock oscillation stabilization time 1 thoco1 — — 300 us Figure 5.63
HOCO clock oscillation stabilization time 2 tHoco2 — — 175 us Figure 5.64
HOCO clock oscillation stabilization wait time tHocowT — — 350 us Figure 5.64
HOCO clock power supply stabilization time thocop — — 350 pus | Figure 5.65
PLL input frequency foLLN 4 — 125 MHz
PLL circuit oscillation frequency foLL 50 — 100 MHz
PLL clock oscillation stabilization time PLL operation started tpLL — — 500 ps | Figure 5.66
after main clock
PLL clock oscillation stabilization wait time | gscillation has settled tpriwTa 15 — — ms
PLL clock oscillation stabilization time*4 PLL operation started tprio — 3.5%3 — ms | Figure 5.67
PLL clock oscillation stabilization wait before main clock tpLLWT2 — 7 — ms
time*4 oscillation has settled
PLL clock power supply stabilization time (for chip version B only) tpLLPW — — 30 pus | Figure 5.68
Sub-clock oscillator oscillation frequency fsus — 32.768 — kHz
Sub-clock oscillation stabilization time*5 tsusosc 2 — — S Figure 5.69
Sub-clock oscillation stabilization wait time*5 tsusoscwT 4 — — S
Note 1. The time interval from the time P36 and P37 are configured for input and the main clock oscillator stopping bit
(MOSCCR.MOSTP) is set to 0 (operating) until the clock becomes available.
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MOSCCR.MOSTP

Main clock oscillator output
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tmainosc
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PLLCR2.PLLEN

PLL circuit output
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PLL clock

i
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Figure 5.66  PLL Clock Oscillation Start Timing (PLL is Operated after Main Clock Oscillation Has
Settled)
MOSCCR.MOSTP
tr\/:;wosc 0 0
Main clock oscillator output & % \ ’ \
PLLCR2.PLLEN \
4 P tPLL2 » g‘ 2
PLL circuit output I ’8? ’ l I\Lﬂ_\ﬂ’ \ ’
B tpLiwr2 R
PLL clock ’Z \ ’
Figure 5.67 PLL Clock Oscillation Start Timing (PLL is Operated before Main Clock Oscillation Has
Settled)
PLLPCR.PLLPCNT \ /—\_
PLLCR2.PLLEN
trLLPW
Internal power supply for PLL _/ \_/_
Figure 5.68 PLL Power Control Timing
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SOSCCR.SOSTP X(
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Sub-clock oscillator output m Z? & } \ / \ /
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Figure 5.69  Sub-clock Oscillation Start Timing
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Table 5.58 Timing of On-Chip

Peripheral Modules (4)

Conditions: VCC = AVCCO =1.62t0 5.5V, VSS = AVSS0 = VREFL = VREFLO =0V, T, = -40to +105°C

When high-drive output is selected by the drive capacity register

Item Symbol Min. Max. Unit*l | Test Conditions
Simple | SCK clock cycle output (master) tspeye 4 65536 tpeye | C=30pF
SPI SCK clock cycle input (slave) 6 65536 Figure 5.91
SCK input clock high pulse width tspckWH 0.4 0.6 tspeye
SCK input clock low pulse width tspckwL 0.4 0.6 tspeyc
SCK output clock high pulse | 2.7V <VCC=<55V tspckwH 0.4 0.6 tspeyc
width 1.8VsVCC<27V 0.35 0.65
1.62V<VCC<18V 0.35 0.65
SCK output clock low pulse 27V<VCC=s55V tspckwL 0.4 0.6 tspeyc
width 18V<VCC<27V 0.35 0.65
162V=<VCC<18V 0.35 0.65
SCK clock rise/fall time tspekr, tspeks — 20 ns
Data input setup time 27V<sVCC=s55V tsu 65 — ns C=30pF
(Master) 18V<VCC <27V 75 — F?gure 5.92 to
Figure 5.97
162V<sVCC<18V 80 —
Data input setup time (Slave) 40 —
Data input hold time th 40 — ns
SS input setup time tLEAD 6 — tpeyc
SS input hold time t ac 6 — tpeyc
Data output delay time (Master) top — 40 ns
Data output delay time 27V<VCC=s55V — 65
(Slave) 1.8VSVCC<2.7V — 85
162V<sVCC<18V — 95
Data output hold time ton -10 — ns
Data rise/fall time tor, tof — 20 ns
SS input rise/fall time tssir, tssir — 20 ns
Slave access time tsa — tpeye | C=30pF
Slave output release time tREL — 6 treyc E:gﬁ:g gg? and
Note 1. tpeyc: PCLK cycle
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[Chip versions A and C]

Table 5.77

: middle-speed operating mode 1B

Conditions: VCC = AVCCO0 =1.62 to 3.6 V, VREFH = VREFHO = AVCCO, VSS = AVSS0 = VREFL = VREFLO =0V
Temperature range for the programming/erasure operation: T, = —40 to +105°C

ROM (Flash Memory for Code Storage) Characteristics (4)

FCLK =4 MHz FCLK = 32 MHz*1 )
Item Symbol - - Unit
Min. Typ. | Max. Min. Typ. Max.
Programming time 2 bytes tpo — 0.69 | 6.0 — 0.30 35 ms
when Npgc < 100 times 7g7 rog trg — 069 | 6.0 — 0.30 35
128 bytes tp1og — 176 | 14.2 — 0.85 8.3
Programming time 2 bytes tpo — 0.81 7.1 — 0.35 4.2 ms
when Npgc > 100 times 7g7,og tpg — 081 | 76 — 0.35 45
128 bytes tp1og — 199 | 175 — 0.96 10
Erasure time 2 Kbytes teok — 245 | 113.7 — 19.0 46 ms
when Npgc < 100 times
Erasure time 2 Kbytes teok — 29.8 | 225.8 — 23.2 90 (1000 times = ms
when Npgc > 100 times Npgc > 100 times),
98 (10000 times =
NPEC > 1000 times)
Suspend delay time during programming tspp — — 1.7 — — 1.6 ms
(in programming/erasure priority mode)
First suspend delay time during tspsp1 — — 220 — — 120 us
programming (in suspend priority mode)
Second suspend delay time during tspsp2 — — 17 — — 1.6 ms
programming (in suspend priority mode)
Suspend delay time during erasing tsep — — 1.7 — — 1.6 ms
(in programming/erasure priority mode)
First suspend delay time during erasing tsesp1 — — 220 — — 120 us
(in suspend priority mode)
Second suspend delay time during tsesp2 — — 1.7 — — 1.6 ms
erasing (in suspend priority mode)
FCU reset time tFcur 20 ys or — — 20 ps or — — us
longer and longer and
FCLK x 6 FCLK x 6
or greater or greater

Note 1. The operating frequency is 20 MHz (max.) when the voltage is in the range from 1.62 V to less than 1.8 V.
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5.11 E2 DataFlash Characteristics

[Chip version A]
Table 5.80 E2 DataFlash Characteristics (1)

Item Symbol Min. Typ. Max. Unit Conditions
Reprogramming/erasure cycle*1 NppeC 100000 — — Times
Data hold time torp 10*2 — — Year

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.

[Chip versions B and C]
Table 5.81 E2 DataFlash Characteristics (2)

Item Symbol Min. Typ. Max. Unit Conditions
Reprogramming/erasure cycle*1 NppeC 100000 — — Times
Data hold time After 100000 torp 30%2 — — Year Ta = +85°C
times of NDPEC

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.

R0O1DS0041EJ0150 Rev.1.50 ENESAS Page 201 of 221
Oct 18, 2013



RX210 Group Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
P-TFLGA100-7x7-0.65 | PTLGO100JA-A | 100FOG | o1g
B 48
o ¢
| «|oodooooooe
‘ 110000000000
| +|0000000000
! ¢/0000000000 |4
gl & 1l r]oooooooooold
10000000000
| | 0000000000
c/0000000000
‘ :6100000/00000
; A @ o o O O;O o O O O I Dimension in Millimeters
1 E— ‘ Symbol "Min | Nom | Max
><4 12 3 4 5 6 7 8 9 10 Df7c.)0i
s — E[— 70—
v |—[—1015
w | — | — 1020
A|—|— 1105
e | — |065] —
b [0.31]0.35]|0.39
b1 |0.385/0.435|0.485
X | — | — 1008
y |—[—1]010
Zp | — [0.575] —
Ze | — [0575] —
Figure C  100-Pin TFLGA (PTLG0100JA-A)
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JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP80-14x14-0.65 PLQPO0080JA-A FP-80W / FP-80WV 0.6g

Hp

1
D

RAAAARRAAAAAARAAARAA

O

2
&

NOTE&
1. IMENSIONS "#1" AND "#2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "#3" DOES NOT
INCLUDE TRIM OFFSET.

by
by

He

Reference Dimension in Millimeters
s o Symbol | Min [ Nom [ Max
D [13.9]14.0] 141
E [13.9|14.0] 14.1
A | — [ 14 ] —
Hp | 15.8 ] 16.0 | 16.2
He | 15.8 | 16.0 | 16.2

r

HHHHEHHEHEEHEHEEHEREE A — | — [17
' i\ x A |0.05] 0.1 |0.15
L\ index mark bp |0.270.32 | 0.37
br | — 030 —
¢ |0.09 0.145| 0.20

L4 - c1 0.125
A iint 02—
- L e | — 065 —
L X — | — 0.3

B

Terminal cross section

HHHHHHHHHHHHHHEHEHE

IZIHHHHHHHHHHHHHHHHHHH

"

F

| o P2

J -
|

Aq

2 Detail F - Y | — | —10.10

- P @] Zp | — [0.825] —
Ze | — |0.825| —

L ]0.35] 0.5 | 0.65

L [—T[10]—

Figure |  80-Pin LQFP (PLQPO080JA-A)
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