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RX210 Group

1. Overview

Table 1.1

Outline of Specifications (3 /5)

Classification

Module/Function

Description

Timers

16-bit timer pulse unit
(TPUa)

(16 bits x 6 channels) x 1 unit

Maximum of 16 pulse-input/output possible

Select from among seven or eight counter-input clock signals for each channel
Supports the input capture/output compare function

Output of PWM waveforms in up to 15 phases in PWM mode

Support for buffered operation, phase-counting mode (two-phase encoder input) and cascade-
connected operation (32 bits x 2 channels) depending on the channel.
Capable of generating conversion start triggers for the A/D converters

Signals from the input capture pins are input via a digital filter

Clock frequency measuring method

(Products with 144 or more pins incorporate a TPU.)

Multi-function timer pulse
unit 2 (MTU2a)

(16 bits x 6 channels) x 1 unit

Up to 16 pulse-input/output lines and three pulse-input lines are available with six 16-bit timer
channels

Select from among eight or seven counter-input clock signals for each channel (PCLK/1, PCLK/4,
PCLK/16, PCLK/64, PCLK/256, PCLK/1024, MTCLKA, MTCLKB, MTCLKC, MTCLKD) other than
channel 5, for which only four signals are available.

Input capture function

21 output compare/input capture registers

Pulse output mode

Complementary PWM output mode

Reset synchronous PWM mode

Phase-counting mode

Generation of triggers for A/D converter conversion

Port output enable 2
(POE2a)

Controls the high-impedance state of the MTU’s waveform output pins

8-bit timer (TMR)

(8 bits x 2 channels) x 2 units

Select from among seven internal clock signals (PCLK1, PCLK/2, PCLK/8, PCLK/32, PCLK/64,
PCLK/1024, PCLK/8192) and one external clock signal

Capable of output of pulse trains with desired duty cycles or of PWM signals

The 2 channels of each unit can be cascaded to create a 16-bit timer

Capable of generating baud-rate clocks for SCI5, SCI6, and SCI12

Compare match timer
(CMT)

(16 bits x 2 channels) x 2 units
Select from among four clock signals (PCLK/8, PCLK/32, PCLK/128, PCLK/512)

Watchdog timer (WDTA)

14 bits x 1 channel
Select from among six counter-input clock signals (PCLK/4, PCLK/64, PCLK/128, PCLK/512,
PCLK/2048, PCLK/8192)

Independent watchdog
timer (IWDTa)

14 bits x 1 channel
Counter-input clock: IWDT-dedicated on-chip oscillator
Frequency divided by 1, 16, 32, 64, 128, or 256

Realtime clock (RTCb)

Clock source: Sub-clock

Time/calendar

Interrupt sources: Alarm interrupt, periodic interrupt, and carry interrupt
Time-capture facility for three values

R0O1DS0041EJ0150 Rev.1.50

Oct 18, 2013

RENESAS Page 4 of 221



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
R0O1DS0041EJ0150 Rev.1.50 RENESAS Page 12 of 221
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RX210 Group

1. Overview

14 Pin Functions

Table 1.8 lists the pin functions.

Table 1.8 Pin Functions (1/4)
Classifications Pin Name I/0 Description
Power supply VCC Input Power supply pin. Connect it to the system power supply.

VCL — Connect this pin to the VSS pin via the 0.1 pF smoothing capacitor
used to stabilize the internal power supply. Place the capacitor close
to the pin.

VSS Input Ground pin. Connect it to the system power supply (0 V).

Clock XTAL Output Pins for connecting a crystal resonator. An external clock signal can

EXTAL Input be input through the EXTAL pin.

BCLK Output Outputs the external bus clock for external devices.

XCIN Input Input/output pins for the sub-clock oscillator. Connect a crystal

XCOUT Output resonator between XCIN and XCOUT.

Operating mode MD Input Pin for setting the operating mode. The signal levels on this pin

control must not be changed during operation.

System control RES# Input Reset pin. This LSI enters the reset state when this signal goes low.

CAC CACREF Input Input pin for the clock frequency accuracy measurement circuit.

On-chip emulator FINED 1/0 FINE interface pin.

Address bus AO to A23 Output Output pins for the address.

Data bus DO to D15 I/0 Input and output pins for the bidirectional data bus.

Multiplexed bus A0/DO to A15/D15 /10 Address/data multiplexed bus

Bus control RD# Output Strobe signal which indicates that reading from the external bus
interface space is in progress.

WR# Output Strobe signal which indicates that writing to the external bus
interface space is in progress, in single-write strobe mode.

WRO#, WR1# Output Strobe signals which indicate that either group of data bus pins (D7
to DO, and D15 to D8) is valid in writing to the external bus interface
space, in byte strobe mode.

BCO#, BC1# Output Strobe signals which indicate that either group of data bus pins (D7
to DO and D15 to D8) is valid in access to the external bus interface
space, in single-write strobe mode.

CSO0# to CS3# Output Select signals for areas 0 to 3.

WAIT# Input Input pin for wait request signals in access to the external space.

ALE Output Address latch signal when address/data multiplexed bus is
selected.

Interrupt NMI Input Non-maskable interrupt request pin.

IRQO to IRQ7 Input Interrupt request pins.

R0O1DS0041EJ0150 Rev.1.50 leNESAS Page 14 of 221
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RX210 Group

1. Overview

Table 1.8 Pin Functions (2/4)
Classifications Pin Name I/0 Description
16-bit timer pulse TIOCAO, TIOCBO I/0 The TGRAO to TGRDO input capture input/output compare output/
unit TIOCCO, TIOCDO PWM output pins.
TIOCAL, TIOCB1 1/0 The TGRA1 and TGRBL1 input capture input/output compare output/
PWM output pins.
TIOCA2, TIOCB2 I/0 The TGRA2 and TGRB2 input capture input/output compare output/
PWM output pins.
TIOCAS3, TIOCB3 I/0 The TGRA3 to TGRD3 input capture input/output compare output/
TIOCC3, TIOCD3 PWM output pins.
TIOCA4, TIOCB4 I/0 The TGRA4 and TGRB4 input capture input/output compare output/
PWM output pins.
TIOCAS5, TIOCB5 I/0 The TGRAS and TGRBS input capture input/output compare output/
PWM output pins.
TCLKA, TCLKB Input Input pins for external clock signals.
TCLKC, TCLKD
Multi-function timer ~ MTIOCOA, MTIOCOB I/10 The TGRAO to TGRDO input capture input/output compare output/
pulse unit 2 MTIOCOC, MTIOCOD PWM output pins.
MTIOC1A, MTIOC1B I/O The TGRA1 and TGRBL1 input capture input/output compare output/
PWM output pins.
MTIOC2A, MTIOC2B 1/0 The TGRA2 and TGRB2 input capture input/output compare output/
PWM output pins.
MTIOC3A, MTIOC3B I/O The TGRA3 to TGRD3 input capture input/output compare output/
MTIOC3C, MTIOC3D PWM output pins.
MTIOC4A, MTIOC4B I/0 The TGRA4 to TGRD4 input capture input/output compare output/
MTIOC4C, MTIOC4D PWM output pins.
MTIC5U, MTIC5V, MTIC5W Input The TGRUS5, TGRV5, and TGRWS5 input capture input/external
pulse input pins.
MTCLKA, MTCLKB, Input Input pins for the external clock.
MTCLKC, MTCLKD
Port output enable 2 POEO# to POE3#, POE8# Input Input pins for request signals to place the MTU pins in the high
impedance state.
8-bit timer TMOO0 to TMO3 Qutput Compare match output pins.
TMCIO to TMCI3 Input Input pins for external clocks to be input to the counter.
TMRIO to TMRI3 Input Input pins for the counter reset.
Realtime clock RTCOUT Output Output pin for 1-Hz clock.
RTCICO to RTCIC2 Input Time capture event input pins.

Serial
communications
interface (SClc)

e Asynchronous mode/clock synchronous mode

R0O1DS0041EJ0150 Rev.1.50

Oct 18, 2013

SCKO to SCK11 110 Input/output pins for the clock
RXDO0 to RXD11 Input Input pins for received data
TXDO to TXD11 Output Output pins for transmitted data
CTSO# to CTS11# Input Input pins for controlling the start of transmission and reception
RTSO0# to RTS11# Output Output pins for controlling the start of transmission and reception
e Simple 12C mode
SSCLO to SSCL11 110 Input/output pins for the 12C clock
SSDAO to SSDA11 110 Input/output pins for the 12C data
e Simple SPI mode
SCKO to SCK11 1/0 Input/output pins for the clock
SMISOO0 to SMISO11 1/0 Input/output pins for slave transmission of data
SMOSI0 to SMOSI11 110 Input/output pins for master transmission of data
SSO0# to SS11# Input Chip-select input pins
RENESAS Page 15 of 221



RX210 Group 1. Overview

Table 1.8 Pin Functions (4/4)

Classifications Pin Name I/0 Description
Analog power AVCCO Input Analog voltage supply pin for the 12-bit A/D converter. Connect this
supply pin to VCC if the 12-bit A/D converter is not to be used.
AVSSO Input Analog ground pin for the 12-bit A/D converter. Connect this pin to
VSS if the 12-bit A/D converter is not to be used.
VREFHO Input Analog reference voltage supply pin for the 12-bit A/D converter.
Connect this pin to VCC if the 12-bit A/D converter is not to be used.
VREFLO Input Analog reference ground pin for the 12-bit A/D converter. Connect
this pin to VSS if the 12-bit A/D converter is not to be used.
VREFH Input Analog voltage supply pin for the D/A converter. Connect this pin to
VCC if the D/A converter is not to be used.
VREFL Input Analog ground pin for the D/A converter. Connect this pin to VSS if
the D/A converter is not to be used.
1/0 ports P00 to P03, P05, P07 1/0 6-bit input/output pins.
P12 to P17 110 6-bit input/output pins.
P20 to P27 110 8-bit input/output pins.
P30 to P37 110 8-bit input/output pins. (P35 input pin)
P40 to P47 110 8-bit input/output pins.
P50 to P56 110 7-bit input/output pins.
P60 to P67 110 8-bit input/output pins.
P70 to P77 110 8-bit input/output pins.
P80 to P83, P86, P87 110 6-bit input/output pins.
P90 to P93 110 4-bit input/output pins.
PAO to PA7 I/0 8-bit input/output pins.
PBO to PB7 110 8-bit input/output pins.
PCO to PC7 110 8-bit input/output pins.
PDO to PD7 I/0 8-bit input/output pins.
PEO to PE7 110 8-bit input/output pins.
PF5 110 1-bit input/output pin.
PHO to PH3 110 4-bit input/output pins.
PJ1, PJ3, PJ5 110 3-bit input/output pins.
PK2 to PK5 110 4-bit input/output pins.
PLO, PL1 1/0 2-bit input/output pins.
R0O1DS0041EJ0150 Rev.1.50 RENESAS Page 17 of 221
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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) (3/ 3)
Power Supply, Communications
Pin Clock, System Timers (SClc, SCid, RSP,
No. Control 1/0 Port External Bus (MTU, TMR, POE) RIIC) Others
J4 P13 MTIOCOB/TMO3 SDA IRQ3
J5 PHO CACREF
J6 PH3 TMCIO
J7 P50 WRO#/WR#
J8 PC4 A20/CS3# MTIOC3D/MTCLKC/ ~ SCK5/CTS8#/RTS8#/
TMCI1/POEO# SS8#/SSLAO
J9 PCO Al6 MTIOC3C CTS5#/RTS5#/SS5#/
SSLA1
J10 PC1 Al7 MTIOC3A SCK5/SSLA2
K1 P23 MTIOC3D/MTCLKD CTSO#/RTSO#/SSO#
K2 P22 MTIOC3B/MTCLKC/ SCKO
TMOO0
K3 P20 MTIOC1A/TMRIO TXDO/SMOSI0/SSDAO
K4 P14 MTIOC3A/MTCLKA/ CTSI#/RTS1#/SS1# IRQ4
TMRI2
K5 PH2 TMRIO IRQ1
K6 PH1 TMOO IRQO
K7 P51 WRI1#/BC1#/WAIT#
K8 PC5 A21/CS2#IWAIT# MTIOC3B/MTCLKD/ ~ SCK8/RSPCKA
TMRI2
K9 PC3 Al19 MTIOC4D TXD5/SMOSI5/SSDA5
K10 PC2 Al8 MTIOC4B RXD5/SMISO5/SSCL5/

SSLA3

Note: < Pin names to which —DS is appended are for pins that can be used to trigger release from deep software standby mode.

R01DS0041EJ0150 Rev.1.50
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RX210 Group

1. Overview

Table 1.14

List of Pins and Pin Functions (69-Pin WLBGA) (2/2)

Power Supply,
Clock, System

Timers

Communications

Pin No. Control 1/0 Port (MTU, TMR, POE) (SClc, SCid, RSPI, RIIC) Others
G3 NC
G4 P54 MTIOC4B/TMCI1
G5 PH1 TMOO IRQO
G6 P14 MTIOC3A/MTCLKA/TMRI2 CTS1#/RTS1#/SS1# IRQ4
G7 p27 MTIOC2B/TMCI3 SCK1
G8 P32 MTIOCOC/TMO3 TXD6/SMOSI6/SSDA6 IRQ2-DS/RTCOUT/
RTCIC2
G9 P35 NMI
H1 PB7 MTIOC3B TXD9/SMOSI9/SSDA9
H2 PC3 MTIOC4D TXD5/SMOSI5/SSDAS
H3 PC5 MTIOC3B/MTCLKD/TMRI2 SCK8/RSPCKA
H4 PC6 MTIOC3C/MTCLKA/TMCI2 RXD8/SMISO8/SSCL8/MOSIA
H5 P55 MTIOC4D/TMO3
H6 PH3 TMCIO
H7 P17 MTIOC3A/MTIOC3B/TMO1/ SCK1/MISOA/SDA-DS IRQ7
POES#
H8 P26 MTIOC2A/TMO1 TXD1/SMOSI1/SSDAL
H9 P30 MTIOC4B/TMRI3/POES# RXD1/SMISO1/SSCL1 IRQO-DS/RTCICO
J1 NC
J2 PC2 MTIOC4B RXD5/SMISO5/SSCL5/SSLA3
J3 PC4 MTIOC3D/MTCLKC/TMCI1/ SCK5/CTS8#/RTS8#/SS8#/
POEO# SSLAO
J4 PC7 MTIOC3A/TMO2/MTCLKB TXD8/SMOSI8/SSDAS/MISOA  CACREF
J5 PHO CACREF
J6 PH2 TMRIO IRQ1
J7 P15 MTIOCOB/MTCLKB/TMCI2 RXD1/SMISO1/SSCL1 IRQ5
J8 P16 MTIOC3C/MTIOC3D/TMO2 TXD1/SMOSI1/SSDA1/ IRQ6/RTCOUT/
MOSIA/SCL-DS ADTRGO#
J9 NC

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.
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RX210 Group

1. Overview

Table 1.15

List of Pins and Pin Functions (64-Pin TFLGA) (1/2)

Power Supply,

Clock, System Timers Communication
Pin No. Control 1/0 Port (MTU, TMR, POE) (SClc, SClid, RSPI, RIIC) Others
Al P05 DA1
A2 AVCCO
A3 VREFHO
A4 VREFLO
A5 VREFH
A6 VREFL
A7 PE2 MTIOC4A RXD12/RXDX12/SMISO12/ IRQ7-DS/AN010/
SSCL12 CVREFBO
A8 PE3 MTIOC4B/POES8# CTS12#/RTS12#/SS12# ANO11/CMPA1
B1 VCL
B2 AVSS0
B3 P40 ANO00O
B4 P42 AN002
B5 P44 AN004
B6 P46 ANO006
B7 PE1 MTIOC4C TXD12/TXDX12/SIOX12/ AN009/CMPBO
SMOSI12/SSDA12
B8 PE4 MTIOC4D/MTIOC1A AN012/CMPA2
c1 XCIN
Cc2 MD FINED
(ox] P03 DAO
c4 P41 AN001
C5 P43 ANO003
C6 PEO SCK12 ANO008
c7 PE5 MTIOC4C/MTIOC2B IRQ5/AN013
c8 PAO MTIOCA4A SSLAL CACREF
D1 XCOUuT
D2 RES#
D3 P27 MTIOC2B/TMCI3 SCK1
D4 P14 MTIOC3A/MTCLKA/TMRI2 CTS1#/RTS1#/SS1# IRQ4
D5 PAB MTIC5V/MTCLKB/TMCI3/ CTS5#/RTS5#/SS5#/MOSIA
POE2#
D6 PA4 MTIC5U/MTCLKA/TMRIO TXD5/SMOSI5/SSDA5/SSLAO IRQ5-DS/CVREFB1
D7 PA1 MTIOCOB/MTCLKC SCK5/SSLA2 CVREFA
D8 PA3 MTIOCOD/MTCLKD RXD5/SMISO5/SSCL5 IRQ6-DS/CMPB1
E1 VSs
E2 P32 MTIOCOC/TMO3 TXD6/SMOSI6/SSDA6 IRQ2-DS/RTCOUT/
RTCIC2
E3 P30 MTIOC4B/TMRI3/POE8# RXD1/SMISO1/SSCL1 IRQO-DS/RTCICO
E4 P16 MTIOC3C/MTIOC3D/TMO2 TXD1/SMOSI1/SSDA1/MOSIA/ IRQ6/RTCOUT/
SCL-DS ADTRGO#
E5 PC4 MTIOC3D/MTCLKC/TMCI1/ SCK5/CTS8#/RTS8#/SS8#/
POEO# SSLAO
E6 VCC
E7 VSs
E8 PBO MTIC5W RXD6/SMISO6/SSCL6/RSPCKA
F1 VCC
F2 P35 NMI
F3 P31 MTIOC4D/TMCI2 CTSI#/RTS1#/SS1# IRQ1-DS/RTCIC1
F4 PC5 MTIOC3B/MTCLKD/TMRI2 SCK8/RSPCKA
R0O1DS0041EJ0150 Rev.1.50 RENESAS Page 45 of 221
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RX210 Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (10 / 29)
Number of Access Cycles
Module Register Number Access ICLK > ICLK <
Address Symbol Register Name Symbol of Bits Size PCLK PCLK
0008 738A2 ICU Interrupt source priority register 162 IPR162 8 8 2 ICLK
0008 73A4h ICU Interrupt source priority register 164 IPR164 8 8 2ICLK
0008 73A6h ICU Interrupt source priority register 166 IPR166 8 8 2 ICLK
0008 73AAh ICU Interrupt source priority register 170 IPR170 8 8 2ICLK
0008 73ABh ICU Interrupt source priority register 171 IPR171 8 8 2 ICLK
0008 73AEh ICU Interrupt source priority register 174 IPR174 8 8 2ICLK
0008 73B1h ICU Interrupt source priority register 177 IPR177 8 8 2 ICLK
0008 73B4h ICU Interrupt source priority register 180 IPR180 8 8 2ICLK
0008 73B7h ICU Interrupt source priority register 183 IPR183 8 8 2 ICLK
0008 73BAh ICU Interrupt source priority register 186 IPR186 8 8 2ICLK
0008 73BEh ICU Interrupt source priority register 190 IPR190 8 8 2 ICLK
0008 73C2h ICU Interrupt source priority register 194 IPR194 8 8 2ICLK
0008 73C6h ICU Interrupt source priority register 198 IPR198 8 8 2 ICLK
0008 73C7h ICU Interrupt source priority register 199 IPR199 8 8 2ICLK
0008 73C8h ICU Interrupt source priority register 200 IPR200 8 8 2 ICLK
0008 73C%h ICU Interrupt source priority register 201 IPR201 8 8 2ICLK
0008 73CEh ICU Interrupt source priority register 206 IPR206 8 8 2 ICLK
0008 73D2h ICU Interrupt source priority register 210 IPR210 8 8 2ICLK
0008 73D6h ICU Interrupt source priority register 214 IPR214 8 8 2 ICLK
0008 73DAh ICU Interrupt source priority register 218 IPR218 8 8 2ICLK
0008 73DEh ICU Interrupt source priority register 222 IPR222 8 8 2 ICLK
0008 73E2h ICU Interrupt source priority register 226 IPR226 8 8 2ICLK
0008 73E6h ICU Interrupt source priority register 230 IPR230 8 8 2 ICLK
0008 73EAh ICU Interrupt source priority register 234 IPR234 8 8 2ICLK
0008 73EEh ICU Interrupt source priority register 238 IPR238 8 8 2 ICLK
0008 73F2h ICU Interrupt source priority register 242 IPR242 8 8 2ICLK
0008 73F3h ICU Interrupt source priority register 243 IPR243 8 8 2 ICLK
0008 73F4h ICU Interrupt source priority register 244 IPR244 8 8 2ICLK
0008 73F5h ICU Interrupt source priority register 245 IPR245 8 8 2 ICLK
0008 73F6h ICU Interrupt source priority register 246 IPR246 8 8 2ICLK
0008 73F7h ICU Interrupt source priority register 247 IPR247 8 8 2 ICLK
0008 73F8h ICU Interrupt source priority register 248 IPR248 8 8 2ICLK
0008 73F9h ICU Interrupt source priority register 249 IPR249 8 8 2ICLK
0008 73FAh ICU Interrupt source priority register 250 IPR250 8 8 2ICLK
0008 7400h ICU DMAC activation request select register 0 DMRSRO 8 8 2 ICLK
0008 7404h ICU DMAC activation request select register 1 DMRSR1 8 8 2ICLK
0008 7408h ICU DMAC activation request select register 2 DMRSR2 8 8 2 ICLK
0008 740Ch ICU DMAC activation request select register 3 DMRSR3 8 8 2ICLK
0008 7500h ICU IRQ control register 0 IRQCRO 8 8 2ICLK
0008 7501h ICU IRQ control register 1 IRQCR1 8 8 2ICLK
0008 7502h ICU IRQ control register 2 IRQCR2 8 8 2ICLK
0008 7503h ICU IRQ control register 3 IRQCR3 8 8 2ICLK
0008 7504h ICU IRQ control register 4 IRQCR4 8 8 2ICLK
0008 7505h ICU IRQ control register 5 IRQCR5 8 8 2ICLK
0008 7506h ICU IRQ control register 6 IRQCR6 8 8 2ICLK
0008 7507h ICU IRQ control register 7 IRQCR7 8 8 2ICLK
0008 7510h ICU IRQ pin digital filter enable register 0 IRQFLTEO 8 8 2 ICLK
0008 7514h ICU IRQ pin digital filter setting register 0 IRQFLTCO 16 16 2ICLK
0008 7580h ICU Non-maskable interrupt status register NMISR 8 8 2 ICLK
0008 7581h ICU Non-maskable interrupt enable register NMIER 8 8 2ICLK
0008 7582h ICU Non-maskable interrupt clear register NMICLR 8 8 2 ICLK

RO1DS0041EJ0150 Rev.1.50
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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

. Test
Item Symbol | Typ. | Max. | Unit Conditions
Supply Low-speed Normal No peripheral ICLK = 8 MHz lcc 2.1 — mA
“ - ) 7
current (1)perat|ng mode | operating mode | operation ICLK = 4 MHz 17 —
ICLK =2 MHz 15 —
All peripheral ICLK = 8 MHz 7.3 —
operation: _ —
Normal*8 ICLK = 4 MHz 45
ICLK =2 MHz 31 —
All peripheral ICLK = 8 MHz — 12
R 7
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 4.1 —
operation: ICLK = 4 MHz 30 | —
Normal
ICLK =2 MHz 2.3 —
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 0.022| —
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 0.036| —
operation:
Normal
All-module clock stop mode 0.017| —

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

[Chip versions B and C]

Output Values of Voltage (4)
Conditions: VCC = AVCC0 =2.7 to 4.0 V, VSS = AVSS0 = VREFL = VREFLO = 0 V, T, =40 to +105°C

Table 5.31

Item Symbol Min. Max. Unit Test Conditions
Output low | All output pins Normal output mode VoL — 0.5 \ lop =1.0 mA
(other than RIIC) High-drive output mode — 0.5 loL =2.0mA
RIIC pins — 0.4 loL =3.0mA
— 0.6 lo, = 6.0 mA
Output high | All output pins Normal output mode Von VCC-0.5 — \ loy=-1.0 mA
High-drive output mode VCC-0.5 — lop =—2.0mA

[Chip versions B and C]

Output Values of Voltage (5)
Conditions: VCC = AVCCO0 =4.0t0 5.5V, VSS = AVSS0 = VREFL = VREFL0O =0 V, T, = —40 to +105°C

Table 5.32

Item Symbol Min. Max. Unit Test Conditions
Output low | All output pins Normal output mode VoL — 0.8 \Y loL =2.0mA
(other than RIIC) High-drive output mode — 0.8 loL =4.0 mA
RIIC pins — 0.4 lop =3.0 mA
— 0.6 loL = 6.0 mA
Output high | All output pins Normal output mode Von VCC-0.8 — \Y loy =—2.0mA
High-drive output mode VCC-0.8 — loy = 4.0 mA
5.2.1 Standard 1/0 Pin Output Characteristics (1)
Figure 5.45 to Figure 5.49 show the characteristics when normal output is selected by the drive capacity control
register.
IOH/IOL vs VOH/NVOL
40
VCC =55V
30 e
. /
/ VCC =33V
< 10 —
e VCC=27V
- — 2 ‘ i 5 6
) VCC =162V
-10
VCC=27V / /
—20 | veCc =33V /
-30 /
—40
VCC =55V
-50
VOH/VOL [V]
Figure 5.45 VOH/VOL and IOH/IOL Voltage Characteristics at Ta = 25°C when Normal Output is
Selected (Reference Data)
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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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RX210 Group

5. Electrical Characteristics

Item Symbol Min. Max. Unit*l | Test Conditions
RSPI | Data input setup time | Master | 27V <VCC<55V tsu 10 — ns C = 30pF
18V<VCC<27V 25 — E:gzi Soat
1.62V=sVCC<18V 30 —
Slave 25 —tpeyc —
Data input hold time | Master | PCLKB setto a ty tpeye — ns
division ratio other
than divided by 2
PCLKB set to divided the 0 —
by 2*2
Slave ty 20 + 2 % tpeye —
SSL setup time Master tLEAD 1 8 tspeyc
Slave 4 — tpeye
SSL hold time Master tLaG 1 8 tspeyc
Slave 4 — tpeyc
Data output delay Master | 27V <VCC<55V top — 14 ns
time 1.8V<VCC<2.7V — 20
1.62V=sVCC<18V — 25
Slave | 27V<VCCs<55V — 3 X tpgye + 65
1.8VsVCC<27V — 3 x tPcyc +85
1.62V=sVCC<18V — 3 x tPcyc +95
Data output hold time | Master ton 0 — ns
Slave 0 —
Successive Master to tspeyc 2 X tpeye | 8 X tgpgyc +2 ns
transmission delay X tpeyc
time Slave 4 X tpeye -
MOSI and MISO rise/ | Output | 27V <VCC<55V tpr, tof — 10 ns
fall time 1.8V<VCC<2.7V — 15
1.62V=sVCC<18V — 20
Input — 1 us
SSL riseffall time Output | 27V <VCC<55V tssir, — 10 ns
18vsvcc<27yv | ‘'ssif — 15
1.62V=sVCC<18V — 20
Input — 1 us
Slave access time 27V<sVCC=s55V tsa — 6 tpeyc | C = 30pF
1.8V<SVCC<27V — 7 E:gzz 2:3? and
1.62V=sVCC<18V — 7
Slave output release time 27V<sVCC<s55V tREL — 5 tpeyc
1.8VsVCC<27V — 6
1.62V=sVCC<18V — 6

Note 1. tpeyc: PCLK cycle
Divided by 2 can be set only in packages with 768 Kbytes/1 Mbyte of flash memory or 144/145 pins.

Note 2.
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RX210 Group

5. Electrical Characteristics

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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RX210 Group

5. Electrical Characteristics

RSPI

RSPCKA
Master select output

RSPCKA
Slave select input

Simple SPI

SCKn
Master select output

SCKn
Slave select input

(n=0to0 12)

tspckwh

Von

tspckwh

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

tspckwiL

tspekr tspeks

tS Pcyc

Y
P

tspckr tspeks

Figure 591 RSPI Clock Timing and Simple SPI Clock Timing
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RX210 Group Appendix 1. Package Dimensions

JEITA Package Code | RENESASCode | Previous Code | MASS[Typ.] |
P-TFLGA100-5.5x5.5-0.50 | PTLGO100KA-A | 100FOM \ 0.1g
oo
B © 5o @[s[r8]
D A Z [e]
B -
‘ _
| < 0odoolooo0d
1| O0ODO0O00O00O0E
‘ H| O000000000
! ¢ 0000000000 |
I S R A -1 0000000000 | &
El OOO0OO000000O0
| ° ©©©©©‘©©©©©
| -| 0000000000
| 5| 0000000000
‘ " Jl© © © © ©‘© © © @ @ N Dimension in Millimeters
x4 ‘ 12 3 4 sie 7 8 9 10 Symeel | Min | Nom | Max
alv] o E — | 55 —
(Laser mark) v — E 0.15
w — | — 10.20
A — | — | 1.05
[e] — | 05 | —
b 0.21]0.25| 0.29
b1 |0.29 | 0.34 | 0.39
X — | — 10.08
y — | — | 0.08
Zo | — | 05| —
Ze | — |05 ] —
Figure D 100-Pin TFLGA (PTLGO0100KA-A)
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RX210 Group Appendix 1. Package Dimensions

JEITA Package code RENESAS Code Previous Code MASS(TYP.)[g]
S-WFBGAG69-3.91x4.26-0.40 SWBGO069LA-A — 0.02
A1 CORNER D1
eD /D
[
D h
‘ B |
D A (CXOXOXOXW)
D B | OOOQOLOOO0
D C | O00O0O0O000 [B]
b b |00O | 00O r @
L +-5 E +HOO—F—— 00| A @
D F 1000 o0
D 6 1O00O0 $ 000
D H1O00OO0ODOOO
D J j) [oXexe; <D Q0O
- |
9 87 65 4321
n-¢b |<b|ox M|S |AB
oo || f SEATING PLANE
j b Dimensions in millimeters
T Reference Specification
T < ferm Symbol Min Nom Max
Package length D 3.86 3.91 3.96
\ Package width E 4.21 4.26 4.31
Overhang dimension in length D 0.305 0.355 0.405
Overhang dimension in width ZE 0.48 0.53 0.58
Profile height A - — 0.70
\ / \ Stand-off height Al 0.15 0.19 0.23
Wafer thickness A2 0.36 0.40 0.44
U (A3) — — —
< < Terminal diameter b 0.22 0.27 0.32
C areaq Terminal pitch in length 0.4 (BSC)
Terminal pitch in width 0.4 (BSC)
EIEEZ Center terminal position in D-direction - (BSC)
1. ﬁﬁ%tu‘y?liﬁﬁ%q: %ﬁ‘w{ﬁﬁf;ﬁﬁ?éo Center terminal position in E-direction - (BSC)
2. f'_QAA&UB(i\ ﬂ;'—)ba'ljy}'tyyéﬁ'\jo Edge ball center to center in D-direction 3.2 (BSC)
Edge ball center to center in D-direction 3.2 (BSC)
Note: N .
i i i i . i umber of terminals n 69
1. Ball pitch dimension is specified with the center of balls. Tolerance of packaze Iateral orofile ; 005
2. Datum A and B are axes defined by the ball grid array, pocto P .
not by the PKG outline. Positional tolerance of terminals X 0.05
Coplanarity y 0.08
© 2013 Renesas Electronics Corporation. All rights reserved.

Figure E  69-Pin WLBGA (SWBGO069LA-A)
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RX210 Group Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code |  Previous Code [ MASS[Typ] |
P-TFLGA64-6x6-0.65 | PTLG0064JA-A | 64F0G | 0079 |
=
; ‘ " PO |
| : O/é/OOOOO’) .
| ¢l O OOOOOG*#
| F| 0O0O0OO0IO0OO0O0 |
I I B 'l 00000000 2
T o/ 00000000
\ ¢l 0O0O00IOO0OO0
\ ¢/ O0O000000
- Q | £0000000
- I Q - Dimension in Millimeters
" U AL A Symbol " Min [ Nom | Max
=] Index mark nd D — | 6.0 | —
(Laser mark) ndex mark E — | 6.0 | —
v |—]—1]015
w | — | —1020
Al —[—1105
6 | — [065] —
b 10.31]0.35]0.39
b1 [0.39]0.43] 047
x |—|—1]008
y [ —[—10.10
Figure F 64-Pin TFLGA (PTLG0064JA-A)
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