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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"

Not For New Designs

RX

32-Bit Single-Core
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96KB (96K x 8)

FLASH

8K x 8

16K x 8
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RX210 Group 1. Overview

Table 1.1 Outline of Specifications (2 /5)

Classification Module/Function Description
Low power Low power consumption « Module stop function
consumption facilities o Four low power consumption modes

Sleep mode, all-module clock stop mode, software standby mode, and deep software standby mode

Function for lower operating Operating power control modes

power consumption [Chip versions A and C]
High-speed operating mode, middle-speed operating mode 1A, middle-speed operating mode 1B,
low-speed operating mode 1, low-speed operating mode 2
[Chip version B]
High-speed operating mode, middle-speed operating mode 1A, middle-speed operating mode 1B,
middle-speed operating mode 2A, middle-speed operating mode 2B, low-speed operating mode 1,
low-speed operating mode 2

Interrupt Interrupt controller (ICUb)

Interrupt vectors: 167

External interrupts: 9 (NMI, IRQO to IRQ7 pins)

Non-maskable interrupts: 6 (the NMI pin, oscillation stop detection interrupt, voltage monitoring 1
interrupt, voltage monitoring 2 interrupt, WDT interrupt, and IWDT interrupt)

16 levels specifiable for the order of priority

External bus extension

The external address space can be divided into four areas (CSO to CS3), each with independent
control of access settings.

Capacity of each area: 16 Mbytes (CS0 to CS3)

A chip-select signal (CS0# to CS3#) can be output for each area.

Each area is specifiable as an 8-bit or 16-bit bus space

The data arrangement in each area is selectable as little or big endian (only for data).

Bus format: Separate bus, multiplex bus

Wait control

Write buffer facility

DMA DMA controller (DMACA) 4 channels

Three transfer modes: Normal transfer, repeat transfer, and block transfer
Activation sources: Software trigger, external interrupts, and interrupt requests from peripheral

functions
Data transfer controller « Three transfer modes: Normal transfer, repeat transfer, and block transfer
(DTCa) e Activation sources: Interrupts
e Chain transfer function
1/0 ports General /O ports 145-pin/144-pin/100-pin/80-pin/69-pin/64-pin/48-pin

e 1/0: 122/122/84/64/48/48/34

e Input: 1/1/1/1/1/1/1

e Pull-up resistors: 122/122/84/64/48/48/34
e Open-drain outputs: 76/76/54/44/35/35/26
o 5-V tolerance:4/4/4/4/2/2*1/2

Event link controller (ELC) o Event signals of 59 types can be directly connected to the module
e Operations of timer modules are selectable at event input
e Capable of event link operation for ports B and E

Multi-function pin controller (MPC) « Capable of selecting input/output function from multiple pins
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RX210 Group 1. Overview

D F P #Vv O

—L Production identification code

Packing, Terminal material (Pb-free)
#3 : Tray/Sn (Tin) only

#V : Tray/Sn (Tin) only

#U: Tray/SnCu and others

Package type, number of pins, and pin
pitch

FB: LQFP/144/0.50
FP: LQFP/100/0.50
FN: LQFP/80/0.50
FM: LQFP/64/0.50
FL : LQFP/48/0.50
FF: LQFP/80/0.65
FK: LQFP/64/0.80
LK : TFLGA/145/0.50
LA : TFLGA/100/0.50
LJ : TFLGA/100/0.65
LH: TFLGA/64/0.65
BM: WLBGA/69/0.40

D : Operating temperature (—40 to +85°C)
G: Operating temperature (—40 to +105°C)

Chip version

A: Chip version A
B : Chip version B
C: Chip version C

ROM, RAM, and E2 DataFlash capacity
: 1 Mbytes/96 Kbytes/8 Kbytes

: 768 Kbytes/96 Kbytes/8 Kbytes

: 512 Kbytes/64 Kbytes/8 Kbytes

: 384 Kbytes/64 Kbytes/8 Kbytes

: 256 Kbytes/32 Kbytes/8 Kbytes

: 128 Kbytes/20 Kbytes/8 Kbytes

: 96 Kbytes/16 Kbytes/8 Kbytes

: 64 Kbytes/12 Kbytes/8 Kbytes

whOooO~N©OP>m

Group name
10 : RX210 Group

Series name
RX200 Series

Type of memory
F : Flash memory version

Renesas MCU

Renesas semiconductor product

Figure 1.1 How to Read the Product Part No., Memory Capacity, and Package Type
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RX210 Group

1. Overview

Table 1.9 List of Pins and Pin Functions (145-Pin TFLGA) (4 / 4)
Pin Power Supply, Clock, Timers Communications
No. System Control 1/0 Port External Bus (MTU, TMR, POE) (SClc, SCId, RSPI, RIIC) Others
M11 PCO Al6 MTIOC3C/TCLKC CTS5#/RTS5#/SS5#/
SSLAL
M12 PC1 Al7 MTIOC3A/TCLKD SCK5/SSLA2
M13 PL1
N1 P21 MTIOC1B/TMCIO/ RXD0/SMISO0/SSCLO
TIOCA3
N2 P20 MTIOC1A/TMRIO/ TXD0/SMOSI0/SSDAO
TIOCB3
N3 P87 TIOCA2
N4 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1# IRQ4
TMRI2/TIOCB5/TCLKA
N5 PH2 TMRIO IRQ1
N6 PH1 TMOO IRQO
N7 P55 WAIT# MTIOC4D/TMO3
N8 VSS
N9 PC7 A23/CS0# MTIOC3A/TMO2/ TXD8/SMOSI8/SSDA8/ CACREF
MTCLKB MISOA
N10 P82 MTIOC4A TXD10/SMOSI10/SSDA10
N11 PC3 Al9 MTIOC4D/TCLKB TXD5/SMOSI5/SSDA5
N12 P75 SCK11
N13 P74 CTS11#/RTS11#/SS11#
Note: < Pin names to which —DS is appended are for pins that can be used to trigger release from deep software standby mode.

Note: < Leave the NC pin open.

RO1DS0041EJ0150 Rev.1
Oct 18, 2013
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RX210 Group

1. Overview

Table 1.11

List of Pins and Pin Functions (100-Pin TFLGA) (2 / 3)

Power Supply,
Pin Clock, System

Timers

Communications
(SClc, SCld, RSP,

No. Control 1/0 Port External Bus (MTU, TMR, POE) RIIC) Others
E6 PA2 A2 RXD5/SMISO5/SSCL5/
SSLA3
E7 PAG6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
TMCI3/POE2# MOSIA
E8 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/SSDAS5/ IRQ5-DS/CVREFB1
TMRIO SSLAO
E9 PAS5 A5 RSPCKA
E10 PA3 A3 MTIOCOD/MTCLKD RXD5/SMISO5/SSCL5 IRQ6-DS/CMPB1
F1 EXTAL P36
F2 VCC
F3 P35 NMI
F4 P32 MTIOCOC/TMO3 TXD6/SMOSI6/SSDA6 IRQ2-DS/RTCOUT/
RTCIC2
F5 P12 TMCIL1 SCL IRQ2
F6 PB3 All MTIOCOA/MTIOC4A/ SCK6
TMOO/POE3#
F7 PB2 A10 CTS6#/RTS6#/SS6#
F8 PBO A8 MTIC5W RXD6/SMISO6/SSCL6/
RSPCKA
F9 PA7 A7 MISOA
F10 VSS
Gl P33 MTIOCOD/TMRI3/ RXD6/SMISO6/SSCL6 IRQ3-DS
POE3#
G2 P31 MTIOC4D/TMCI2 CTS1#/RTS1#/SS1# IRQ1-DS/RTCIC1
G3 P30 MTIOC4B/TMRI3/ RXD1/SMISO1/SSCL1 IRQO-DS/RTCICO
POES8#
G4 P27 CS3# MTIOC2B/TMCI3 SCK1
G5 BCLK P53
G6 P52 RD#
G7 PB5 A13 MTIOC2A/MTIOC1B/  SCK9
TMRI1/POE1#
G8 PB4 Al12 CTSO#/RTS9#/SSo#
G9 PB1 A9 MTIOCOC/MTIOCA4C/ TXD6/SMOSI6/SSDA6 IRQ4-DS
TMCIO
G10 VCC
H1 P26 CS2# MTIOC2A/TMO1 TXD1/SMOSI1/SSDA1
H2 P25 CS1# MTIOC4C/MTCLKB ADTRGO#
H3 P16 MTIOC3C/MTIOC3D/  TXD1/SMOSI1/SSDAL/ IRQ6/RTCOUT/
TMO2 MOSIA/SCL-DS ADTRGO#
H4 P15 MTIOCOB/MTCLKB/ RXD1/SMISO1/SSCL1 IRQ5
TMCI2
H5 P55 WAIT# MTIOC4D/TMO3
H6 P54 ALE MTIOC4B/TMCI1
H7 PC7 A23/CS0o# MTIOC3A/TMO2/ TXD8/SMOSI8/SSDAS/ CACREF
MTCLKB MISOA
H8 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/SMISO8/SSCL8/
TMCI2 MOSIA
H9 PB6 Al4 MTIOC3D RXD9/SMISO9/SSCL9
H10 PB7 A15 MTIOC3B TXD9/SMOSI9/SSDA9
Jl P24 CSo# MTIOC4A/MTCLKA/
TMRIL1
J2 P21 MTIOC1B/TMCIO RXD0/SMISO0/SSCLO
J3 P17 MTIOC3A/MTIOC3B/  SCK1/MISOA/ IRQ7
TMO1/POES8# SDA-DS
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RX210 Group

1. Overview

Table 1.12

List of Pins and Pin Functions (100-Pin LQFP) (1/ 3)

Power Supply,

Communications

Pin Clock, System Timers (SClc, SCid, RSP,

No. Control 1/0 Port External Bus (MTU, TMR, POE) RIIC) Others

1 VREFH

2 P03 DAO

3 VREFL

4 PJ3 MTIOC3C CTS6#/RTS6#/SS6#

5 VCL

6 PJ1 MTIOC3A

7 MD FINED

8 XCIN

9 XCOUT

10 RES#

1 XTAL P37

12 VSS

13 EXTAL P36

14 vce

15 P35 NMI

16 P34 MTIOCOA/TMCI3/ SCK6 IRQ4
POE2#

17 P33 MTIOCOD/TMRI3/ RXD6/SMISO6/SSCL6 IRQ3-DS
POE3#

18 P32 MTIOCOC/TMO3 TXD6/SMOSI6/SSDA6 IRQ2-DS/RTCOUT/

RTCIC2

19 P31 MTIOC4D/TMCI2 CTS1#/RTS1#/SS1# IRQ1-DS/RTCIC1

20 P30 MTIOC4B/TMRI3/ RXD1/SMISO1/SSCL1 IRQO-DS/RTCICO
POES8#

21 P27 CS3# MTIOC2B/TMCI3 SCK1

22 P26 CS2# MTIOC2A/TMO1 TXD1/SMOSI1/SSDA1

23 P25 CS1# MTIOC4C/MTCLKB ADTRGO#

24 P24 CSO0# MTIOC4A/MTCLKA/
TMRI1

25 P23 MTIOC3D/MTCLKD CTSO#/RTSO#/SSO#

26 P22 MTIOC3B/MTCLKC/ SCKO
TMOO0

27 P21 MTIOC1B/TMCIO RXD0/SMISO0/SSCLO

28 P20 MTIOC1A/TMRIO TXD0O/SMOSI0/SSDAO

29 P17 MTIOC3A/MTIOC3B/  SCK1/MISOA/ IRQ7
TMO1/POE8# SDA-DS

30 P16 MTIOC3C/MTIOC3D/ TXD1/SMOSI1/SSDAL/ IRQ6/RTCOUT/
TMO2 MOSIA/SCL-DS ADTRGO#

31 P15 MTIOCOB/MTCLKB/ RXD1/SMISO1/SSCL1 IRQ5
TMCI2

32 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1# IRQ4
TMRI2

33 P13 MTIOCOB/TMO3 SDA IRQ3

34 P12 TMCIL1 SCL IRQ2

35 PH3 TMCIO

36 PH2 TMRIO IRQ1

37 PH1 TMOO0 IRQO

38 PHO CACREF

39 P55 WAIT# MTIOC4D/TMO3

40 P54 ALE MTIOC4B/TMCI1

41 BCLK P53

R01DS0041EJ0150 Rev.1.50
Oct 18, 2013
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RX210 Group 2.CPU

2.1 General-Purpose Registers (RO to R15)

This CPU has sixteen general-purpose registers (RO to R15). R1 to R15 can be used as data registers or address registers.
RO, a general-purpose register, also functions as the stack pointer (SP). The stack pointer is switched to operate as the
interrupt stack pointer (ISP) or user stack pointer (USP) by the value of the stack pointer select bit (U) in the processor
status word (PSW).

2.2 Control Registers

(1) Interrupt Stack Pointer (ISP)/User Stack Pointer (USP)

The stack pointer (SP) can be either of two types, the interrupt stack pointer (ISP) or the user stack pointer (USP).
Whether the stack pointer operates as the ISP or USP depends on the value of the stack pointer select bit (U) in the
processor status word (PSW).

Set the ISP or USP to a multiple of four, as this reduces the numbers of cycles required to execute interrupt sequences
and instructions entailing stack manipulation.

(2) Interrupt Table Register (INTB)

The interrupt table register (INTB) specifies the address where the relocatable vector table starts.

(3) Program Counter (PC)

The program counter (PC) indicates the address of the instruction being executed.

(4) Processor Status Word (PSW)

The processor status word (PSW) indicates the results of instruction execution or the state of the CPU.

(5) Backup PC (BPC)
The backup PC (BPC) is provided to speed up response to interrupts.
After a fast interrupt has been generated, the contents of the program counter (PC) are saved in the BPC register.

(6) Backup PSW (BPSW)

The backup PSW (BPSW) is provided to speed up response to interrupts.
After a fast interrupt has been generated, the contents of the processor status word (PSW) are saved in the BPSW. The
allocation of bits in the BPSW corresponds to that in the PSW.

(7) Fast Interrupt Vector Register (FINTV)

The fast interrupt vector register (FINTV) is provided to speed up response to interrupts.
The FINTYV register specifies a branch destination address when a fast interrupt has been generated.

2.3 Register Associated with DSP Instructions

(1) Accumulator (ACC)

The accumulator (ACC) is a 64-bit register used for DSP instructions. The accumulator is also used for the multiply and
multiply-and-accumulate instructions; EMUL, EMULU, MUL, and RMPA, in which case the prior value in the
accumulator is modified by execution of the instruction.

Use the MVTACHI and MV TACLO instructions for writing to the accumulator. The MVTACHI and MVTACLO
instructions write data to the higher-order 32 bits (bits 63 to 32) and the lower-order 32 bits (bits 31 to 0), respectively.
Use the MVFACHI and MVVFACMI instructions for reading data from the accumulator. The MVFACHI and MVFACMI
instructions read data from the higher-order 32 bits (bits 63 to 32) and the middle 32 bits (bits 47 to 16), respectively.

RO1DS0041EJ0150 Rev.1.50 RENESAS Page 52 of 221
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RX210 Group

5. Electrical Characteristics

[Chip version B with 256 Kbytes or less of flash memory and 48 to 100 pins]

Table 5.12 DC Characteristics (11)
Conditions: VCC = AVCCO0 = 2.7 t0 5.5V, VSS = AVSS0 = VREFL = VREFL0 = 0 V, T, = 40 to +105°C

. Test
Item Symbol | Typ. Max. | Unit Conditions
Supply High-speed Normal operating | No peripheral ICLK =50 MHz lec 7.2 — mA
current*! | operating mode | mode operation*2
All peripheral ICLK =50 MHz 23.5 —
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 12 —
operation:
Normal
All-module clock stop mode ICLK =50 MHz 3.7 —
Increase during BGO operation*4 20 —

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.

R01DS0041EJ0150 Rev.1.50
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RX210 Group

5. Electrical Characteristics

35

30

25

20

ICC (mA)

15

10

Ta = 105°C, ICLK = 50 MHz*?
Ta = 25°C, ICLK = 50 MHz*!
25 35 4.5 5.5
VCC (V)
Note 1. All peripheral operation is normal. This does not include BGO operation.
Average value of the tested middle samples during product evaluation.
Note 2. All peripheral operation is maximum. This does not include BGO operation.

Average value of the tested upper-limit samples during product evaluation.

Figure 5.17 Voltage Dependency in High-Speed Operating Mode (Reference Data) for Chip Version
B with 256 Kbytes or Less of Flash Memory and 48 to 100 Pins
35
30
25
Ta = 105°C, ICLK = 32 MHz*2
— Ta = 25°C, ICLK = 32 MHz*!
£
(6] Ta = 105°C, ICLK = 20 MHz*2
o 15 Ta = 25°C, ICLK = 20 MHz*!
10
5
0
15 2.5 35 4.5 55
VCC (V)
Note 1. All peripheral operation is normal. This does not include BGO operation.
Average value of the tested middle samples during product evaluation.
Note 2. All peripheral operation is maximum. This does not include BGO operation.
Average value of the tested upper-limit samples during product evaluation.
Figure 5.18 Voltage Dependency in Middle-Speed Operating Modes 1A and 1B (Reference Data) for
Chip Version B with 256 Kbytes or Less of Flash Memory and 48 to 100 Pins
R01DS0041EJ0150 Rev.1.50 RENESAS Page 108 of 221
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RX210 Group 5. Electrical Characteristics

160
Ta =105°C, ICLK = 32 kHz*?
140 =
120
100
< 80
O
O Ta =25°C, ICLK = 32 kHz*!
- 60
40
20
0
1.5 25 35 4.5 5.5
VCC (V)
Note 1. All peripheral operation is normal.
Average value of the tested middle samples during product evaluation.
Note 2. All peripheral operation is maximum.
Average value of the tested upper-limit samples during product evaluation.

Figure 5.21  Voltage Dependency in Low-Speed Operating Mode 2 (Reference Data) for Chip Version
B with 256 Kbytes or Less of Flash Memory and 48 to 100 Pins
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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 5.16

DC Characteristics (15)

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

Iltem Symbol | Typ. | Max. | Unit Cor-::ifit)ns
Supply Middle-speed Normal No peripheral ICLK = 32 MHz*2 lcc 5.6 — mA
N . . :
current*l cl)ie;ignmeodes operating mode | operation ICLK = 20 MHz*3 16 —
All peripheral ICLK = 32 MHz*4 25.5 —
operation: ICLK = 20 MHz*5 176 | —
Normal
All peripheral ICLK = 32 MHz*4 — 35
operation: Max. ICLK = 20 MHz*5 — —
Sleep mode No peripheral ICLK = 32 MHz 34 —
operation ICLK = 20 MHz 33 | —
All peripheral ICLK =32 MHz 134 —
E‘;er;r?gf” ICLK = 20 MHz 102 | —
All-module clock stop mode ICLK = 32 MHz 3 —
ICLK =20 MHz 3 —
Increase during | Middle-speed operating mode 1A 23 —
BGO operation* Middle-speed operating mode 1B 20 —
Middle-speed Normal No peripheral ICLK =32 MHz 5.1 —
. ) -
gze;ﬁgngBmodes operating mode | operation*2 ICLK = 16 MHz 35 —
ICLK =8 MHz 2.7 —
All peripheral ICLK =32 MHz 25 —
E‘;er::gﬁz ICLK = 16 MHz 14 | —
ICLK =8 MHz 8.5 —
All peripheral ICLK =32 MHz — 34
operation: Max.*4 ICLK = 16 MHz — —
ICLK =8 MHz — —
Sleep mode No peripheral ICLK =32 MHz 2.9 —
operation ICLK = 16 MHz 25 | —
ICLK = 8 MHz 2.2 —
All peripheral ICLK = 32 MHz 13 —
operation: ICLK = 16 MHz 82 | —
Normal
ICLK = 8 MHz 5.8 —
All-module clock stop mode ICLK = 32 MHz 25 —
ICLK =16 MHz 2.2 —
ICLK = 8 MHz 21 —
Increase during | Middle-speed operating mode 1A 23 —
BGO operation*S Middle-speed operating mode 1B 20 —

RO1DS0041EJ0150 Rev.1.50
Oct 18, 2013
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RX210 Group

5. Electrical Characteristics

[Chip version B with 512 Kbytes or less of flash memory and 144 and 145 pins]

Table 5.18 DC Characteristics (17)
Conditions: VCC = AVCCO0 = 2.7 t0 5.5V, VSS = AVSS0 = VREFL = VREFL0 = 0 V, T, = 40 to +105°C

. Test
Item Symbol | Typ. Max. | Unit Conditions
Supply High-speed Normal operating | No peripheral ICLK =50 MHz lec 7.2 — mA
current*! | operating mode | mode operation*2
All peripheral ICLK =50 MHz 25.9 —
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 13 —
operation:
Normal
All-module clock stop mode 3.7 —
Increase during BGO operation*4 21 —

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

[Chip version B with 512 Kbytes or less of flash memory and 144 and 145 pins]

Table 5.19

DC Characteristics (18)

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

Iltem Symbol | Typ. | Max. | Unit Cor-::ifit)ns
Supply Middle-speed Normal No peripheral ICLK = 32 MHz*2 lcc 5.3 — mA
N . . :
current*l cl)ie;ignlgBmodes operating mode | operation ICLK = 20 MHz*3 16 —
All peripheral ICLK = 32 MHz*4 22.3 —
operation: ICLK = 20 MHz*5 156 | —
Normal
All peripheral ICLK = 32 MHz*4 — 35
operation: Max. ICLK = 20 MHz*5 — —
Sleep mode No peripheral ICLK = 32 MHz 34 —
operation ICLK = 20 MHz 33 | —
All peripheral ICLK =32 MHz 12.8 —
E‘;er;r?gf” ICLK = 20 MHz 98 | —
All-module clock stop mode ICLK = 32 MHz 3 —
ICLK =20 MHz 3 —
Increase during | Middle-speed operating mode 1A 21 —
BGO operation* Middle-speed operating mode 1B 19 —
Middle-speed Normal No peripheral ICLK =32 MHz 4.7 —
. ) -
gze;ﬁgnngmodes operating mode | operation*2 ICLK = 16 MHz 34 —
ICLK =8 MHz 2.7 —
All peripheral ICLK = 32 MHz*3 21.7 —
E‘;er::gﬁz ICLK = 16 MHZz*3 123 | —
ICLK = 8 MHz 7.6 —
All peripheral ICLK = 32 MHz*3 — 34
operation: Max.*4 ICLK = 16 MHZ*3 — —
ICLK =8 MHz — —
Sleep mode No peripheral ICLK =32 MHz 2.9 —
operation ICLK = 16 MHz 25 | —
ICLK = 8 MHz 2.2 —
All peripheral ICLK = 32 MHz 12.3 —
,C\’l"(’ﬁrr:;o” ICLK = 16 MHz 78 | —
ICLK = 8 MHz 5.6 —
All-module clock stop mode ICLK =32 MHz 25 —
ICLK =16 MHz 2.2 —
ICLK = 8 MHz 2.1 —
Increase during | Middle-speed operating mode 1A 21 —
BGO operation*S Middle-speed operating mode 1B 19 —

R01DS0041EJ0150 Rev.1.50
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RX210 Group

5. Electrical Characteristics

5.3.3

[Chip versions A and C]

Timing of Recovery from Low Power Consumption Modes

Table 5.46 Timing of Recovery from Low Power Consumption Modes
Conditions: VCC = AVCCO0=1.62t0 5.5V, VSS = AVSS0 = VREFL = 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 5.72
after connected to operating
g?gsvi:aet'on of gqsac'm;tlggg Main clock oscillator and tsgypc — 35 — ms
PLL circui ratin

standby mode circuit operating
(flash memory, | External clock Main clock oscillator tsBYEX 10 — — ps
HOCO power input to main operating
supplied) ) clock oscillator Main clock oscillator and tseyYPE 0.5 — — ms
@OFTCUT[Z'O] PLL circuit operating
bits = 000b)*1

Sub-clock oscillator operating tsgysc 2*3 — — s

HOCO clock oscillator operating tseyHO — — 500 us

LOCO clock oscillator operating tseyLO — — 90 us
Recovery time | Crystal resonator | Main clock oscillator tsgymc — 3 — ms | Figure 5.72
after connected to operating
cancellation of main clock Main clock oscillator and tseypc — 35 — ms
software oscillator*2 S .

PLL circuit operating

standby mode
(flash memory | External clock Main clock oscillator tsBYEX 40 — — us
power supplied, | input to main operating
HOCO plquéer clock oscillator 7y Clock oscillator and tsayPE 0.5 — — ms
not supplied) PLL circuit operating
(SOFTCUTI[2:0]
bits = 110b)*1 Sub-clock oscillator operating tsgysc 2*3 — — S

HOCO clock oscillator operating tseYHO — — 12 ms

LOCO clock oscillator operating tseyLO — — 90 ps
Recovery time | Crystal resonator | Main clock oscillator tseymc — 3 — ms | Figure 5.72
after connected to operating
cancellation of main clock Main clock oscillator and tsgypc — 35 — ms
software oscillator*2 PLL circuit operatin
standby mode P 9
(flash memory, | External clock Main clock oscillator tsBYEX 100 — — ps
HOCO power input to main operating
not supplied) ) clock oscillator Main clock oscillator and tseyYPE 0.5 — — ms
@OFTCUT[Z'O] PLL circuit operating
bits = 111b)*1

Sub-clock oscillator operating tsgysc 2%4 — — s

HOCO clock oscillator operating tseyHO — — 1.2 ms

LOCO clock oscillator operating tseyLO — — 10 ms
Recovery time after cancellation of deep software standby mode tbspy — — 8 ms | Figure 5.73
Wait time after cancellation of deep software standby mode tDsBYWT — — 0.8 ms

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.

Note 3. When RCR3.RTCEN = 1, the time will be the time set in the SOSCWTCR register minus 2 s.
Note 4. When RCR3.RTCEN = 1, the time will be the time set in the SOSCWTCR register minus 2 s and plus 31.25 ms.
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Table 5.52

Bus Timing (Multiplexed Bus) (1)

Conditions: VCC = AVCCO0=2.7t0 5.5V, VSS = AVSSO = VREFL = VREFLO =0V,

fBCLK = 25 MHz (BCLK pin output frequency < 12.5 MHz), T, = —40 to +105°C, Vg = VCC x 0.5,

VoL =VCC x 0.5, loy ==1.0 mA, Ig_. = 1.0 mA, C_ = 30 pF
When normal output is selected by the drive capacity register

Iltem Symbol Min. Typ. Max. Unit
Address delay time tap — 60 ns Figure 5.81 and
Byte control delay time taco — 60 ns Figure 5.82
CS# delay time tcsp — 60 ns
RD# delay time trsp — 60 ns
ALE delay time tALED — 60 ns
Read data setup time trps 40 — ns
Read data hold time tRDH 0 — ns
WR# delay time twRD — 60 ns
Write data delay time twop — 60 ns
Write data hold time twbH 0 — ns
WAIT# setup time twrs 40 — ns Figure 5.80
WAIT# hold time twTH 0 — ns
Table 5.53 Bus Timing (Multiplexed Bus) (2)
Conditions: VCC = AVCCO=1.8t02.7 V, VSS = AVSSO = VREFL = VREFLO =0V,

fBCLK = 16 MHz (BCLK pin output frequency < 8 MHz), T, = —40 to +105°C, Vo = VCC % 0.5,

VoL =VCC x 0.5, loy=—-1.0 mA, Ig. =1.0 mA, C_ = 30 pF

When normal output is selected by the drive capacity register

Item Symbol Min. Typ. Max. Unit
Address delay time tap — 90 ns Figure 5.81 and
Byte control delay time teco — 90 ns Figure 5.82
CS# delay time tcsp — 90 ns
RD# delay time trsp — 90 ns
ALE delay time tALED — 90 ns
Read data setup time trps 60 — ns
Read data hold time tRDH 0 — ns
WR# delay time twrD — 90 ns
Write data delay time twop — 90 ns
Write data hold time twoH 0 — ns
WAIT# setup time twrs 60 — ns Figure 5.80
WAIT# hold time twWTH 0 — ns
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Table 5.60

Timing of On-Chip Peripheral Modules (6)

Conditions: VCC = AVCC0=2.7t05.5V, VSS = AVSS0 = VREFL = VREFL0O =0 V, fPCLKB = up to 32 MHz,

T, =-40to +105°C

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

Item Symbol Min.*1 Max. Unit Corrde;itons

Simple 1IC SDA input rise time tsr — 1000 ns Figure
(Standard mode)  "gp 2% oot fall time ter — 300 s | 098

SDA input spike pulse removal time tsp 0 4 X tyeyc*? ns

Data input setup time tspas 250 — ns

Data input hold time tspaH 0 — ns

SCL, SDA capacitive load Cp — 400 pF
Simple IIC SCL, SDA input rise time tsy 20 +0.1Cy 300 ns Figure
(Fast mode) SCL, SDA input fall time ter 20 +0.1C, 300 ns | 98

SCL, SDA input spike pulse removal time tsp 0 4 X eyt ns

Data input setup time tspas 100 — ns

Data input hold time tspaH 0 — ns

SCL, SDA capacitive load Cp — 400 pF

Note:  tpeyc: PCLK cycle

Note 1. Cy indicates the total capacity of the bus line.

Note 2. This applies when the SMR.CKS[1:0] bits = 00b and the SNFR.NFCS[2:0] bits = 010b while the SNFR.NFE bit = 1 and the digital

filter is enabled.
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RSPI Simple SPI
< tTD >
SSLAO SSn# \ 3
input input k ™ + \
)
tiean tiac
RSPCKA SCKn a 3 /
CPOL=0 CKPOL =0 7 b
input input
RSPCKA SCKn N
CPOL=1 CKPOL =1 N 4 /
input input
tSA tOH tOD tREL
<« [
R "" A XYV
MISOA SMISOn MSB OUT §< DATA >§ LSB OUT X MSB IN MSB OUT
output output 1 46 N 1N
tsu th tor, tor
MOSIA SMOSIn 4; DATA LSBIN { MSBIN
input input N
(n=0to012)
Figure 5.96 RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH = 1)
RSPI Simple SPI
tro
SSLAO SSn# \ 3 k
input input « / \
tLeap 7 A
RSPCKA SCKn / \ p /
CPOL=0 CKPOL =1 7 K
input input
RSPCKA SCKn 3 4 \
CPOL=1 CKPOL =0 \ 7Z T
input input
tsa ton too treL
[ —>] —>] |
£C
N 1 Y
MISOA SMISOn (S\_gt S;Jt;) }< MSB OUT >§ DATA X LSB OUT MSB OUT
output output 1 <G S
tsu ty tor, tD‘f
input input
(n=0to 12)
Figure 5.97 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)

R01DS0041EJ0150 Rev.1.50

Oct 18, 2013

ENESAS Page 181 of 221



RX210 Group

5. Electrical Characteristics

5.4 A/D Conversion Characteristics

Table 5.61

A/D Conversion Characteristics (1)

Conditions: VCC = AVCCO0 =2.7t0 5.5V, VREFHO0 2 2.7 V, AVCC0-0.9 V < VREFHO < AVCCO0*3,
VSS = AVSS0 = VREFL = VREFLO =0V, T, =-40 to +105°C

Item Min. Typ. Max. Unit Test Conditions
A/D conversion clock frequency (fPCLKD) 1 — 50 MHz
Resolution — — 12 Bit
Conversion time*1 Permissible signal source 1.0 — — us Sampling in 20 states
(Operation at impedance (Max.) = 0.5 kQ (0.4)*2
fPCLKD = 50 MHz) Permissible signal source 11 — — Sampling in 25 states
impedance (Max.) = 1 kQ (0.5)*2
Permissible signal source 15 — — Sampling in 45 states
impedance (Max.) = 5 kQ (0.9)*2
Analog input capacitance — — 30 pF
Offset error — +0.5 +4.5 LSB High-precision channel
+7.5 Normal-precision channel
Full-scale error — +0.75 +4.5 LSB High-precision channel
+7.5 Normal-precision channel
Quantization error — +0.5 — LSB
Absolute accuracy — +1.25 +5.0 LSB High-precision channel
— +1.25 +8.0 LSB Normal-precision channel
DNL differential nonlinearity error — +1.0 — LSB
INL integral nonlinearity error — +1.0 +3.0 LSB

Note: ¢ PCLKD must be set to 40 MHz or lower when HOCO is to be selected as the A/D conversion clock. The characteristics apply
when no pin functions other than A/D converter input are used. Absolute accuracy includes quantization errors. Offset error,
full-scale error, DNL differential nonlinearity error, and INL integral nonlinearity error do not include quantization errors.

Note: < When using the channel-dedicated sample-and-hold circuit, use the AN0OOO to AN0O2 analog input voltage (Vay) that satisfies all

the following conditions: 0.25 V <V < AVCCO - 0.25 V, Van < VREFHO, and AVCCO0 2 2.7 V.

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.
Note 2. The value in parentheses indicates the sampling time.
Note 3. When using the temperature sensor, use it when AVCCO = VREFHO.

VREFHO
5.0
| P, 4.6
4.0
i Characteritics listed in
3.0 Table 5.61
2.7
[~ Characteristics listed 1
in Table 5.65
20 < 1
}:22 I Chargcteristics listed in |
Table 5.64
1.0
1.0 1621820 2730 3.6 40 50  AVCCO
Figure 5.99 AVCCO to VREFHO Voltage Range
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VCC

LVDI1E

LvD1
Comparator output

LVD1CMPE

LVD1MON

Internal reset signal
(active-low)

When LVD1RN =L

When LVD1RN = H

tvorr

VLVH

taet tdet

tLvp1

tLvpr

Figure 5.106 Voltage Detection Circuit Timing (Vyet1)

VCC

LVD2E

LVD2
Comparator output

LVD2CMPE

LVD2MON

Internal reset signal
(active-low)

When LVD2RN =L

When LVD2RN = H

tvorr

Viet2

VLVH

taet taet

tLvp2

fLvp2

Figure 5.107 Voltage Detection Circuit Timing (Vyet2)
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In suspend priority mode

« Suspension during programming

FCU command

@.@ Resume

tspsp2 tspsp1

Not Ready ;l( \ Not Ready
programming pulse \_/

Application of the pulse stops Application of the pulse continues

FSTATRO.FRDY |

« Suspension during erasure

FCU command @.@ @. e @. uspenD@e

tsesp1 tsesp2 tsesp1

I\

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
tsep

Erasure pulse / | Erasing | \

Figure 5.109 Flash Memory Program/Erase Suspend Timing
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