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Abstract

This document compares chip version B and chip version C of the RX210 Group to the 100-pin package of the RX220
Group.

Products
RX210 Group, chip version B and chip version C
RX220 Group 100-pin package

Note: Items in red indicate a difference between the groups.

RO1AN1346EJ0100 Rev. 1.00 Page 1 of 43
Mar. 1, 2013 RENESAS



RX210 and RX220 Groups Comparison of the RX210 and RX220 Group MCUs

Contents
I @0 4 o T= U 1Yo ] Ko 0 Lo 1 0] o PR 3
Y22 O AV =Y VATV @ o T3 Yo = 1o o S 4
3. Comparison Of Pin FUNCHONS .......c..uiiiiiiiee ettt e e e e e e e e e e e e snnneee e 7
B B 1= = L= o I @0 ] o F= T o PSR 12
4.1 Comparison of the Operating MOUES ........ccoiiiiiiiiieie et e e e e e s ereeae s 12
4.2 CompariSON Of the RESELS ....ceiiiiiiiiiiiii et e e e e e e e e e s naabeeeeaaeeas 12
4.3 Comparison of the Option-Setting MEMOIY .......uuuiiiieiiiiiiiir e e e snrrrreeae s 12
4.4 Comparison of the Voltage Detection CilCUIL.........c.eeeiiiieiieireeee i e e e e e e snreene e e 12
4.5 Comparison of the Clock Generation CiFCUIL ............ooiiiiriiiieeeee it areeee e e 13
4.6 Comparison of the Low Power Consumption FUNCHONS........cccoiviiiiiiirie e ciiieeee e sesiineeeeee s 14
4.7 Comparison of the Register Write Protection FUNCHION .........cccoiviiiiiiiiiie e 21
4.8 Comparison of the Interrupt CONIOIET .........o.eueiiiiie e 22
4.9 COMPATISON Of BUSES.......uuiiiiiiieeieiitiieeet e e e s s sseteeereae e e s sses e eaeaessssstaaeeaaeesssansstaaeeeeeesaansnnrenneeeees 22
4,10 CompariSON Of DMAGCA . .....eeieeeee ettt e e e et e e et s e e e e aeessa st e e e eaeeessaanstaaeeeaeeesansnnrnneeeaees 22
4.11 CompariSON OF the DT C ...ttt e e e e et e e e e e e e e ann b e e e e e e e e e sasnnnbeeeaaaeeas 23
4,12 ComparisON Of the ELC........uuiiieeiiiiiiiiiee e s sttt e s s r e e e s e st e e e e e e s s snnbe e e e aeeesnnnnnrnnneeaeeas 24
N I 0] 1 0] o F= V[T g 1o ) VL@ I = 1 £ SR 27
4.14 CompariSON Of the MPC ...ttt e e e e e e e e e e s naabeeeaaaeeas 29
4,15 CompariSON Of POEZ .........uuiiiiieiiiiiiiie et e et e s s e e e e s s st e e e e e e s s snsba e e eaeeesansnnrnnneeaees 38
4,16 CompariSON Of the CIMT .....uiieiiie i e e e s s s e s s r e e e s s st e e e e e e e s snsbeeeeeaeeesannnnrenneeaenas 38
4.17 CompariSON Of the RTC ...ttt e e e et e e e e e e s e anb b e e e e e e e e e sasannbeeeaaaeeas 39
4,18 CompariSON Of the WDTA ....eeeiie ettt e e s e st r e e e e e s st e e e e e s s s st e e e e e e e s snstaaeeeaeeesnssnnrenneeaees 39
4,19 CompariSON Of the SCl.....uuuiiiiiie i e e e s e e e e e s s san e e e aeeesensnnrenneeaees 40
4.20 Comparison Of the RSP ... et e e e e ee e e e as 40
4.21 ComparisON Of the SLT2AD .....ccieiiiiiciiiiie et e e e e e e s s e et e e e s s snnsba e e e aeeesesnnrenneeaees 41
4.22 CompariSON Of CMPA ... ... e st e e e e s e s st e e e e e e s s ansbe e e eaeeesennnnrnnneeeeeas 42
4.23 CompariSON Of the DOC.......ueeiiiiiiiiiiee ittt e e e et e e e e e e s e snb b e e e e e e e e e s e nnabeeeaaaeeas 42
4.24 Comparison Of the ROM .......ceiiiiiiiiiiieeie et e e s e e e e e e s s snn e e e e e e e snnnnnreneeeeees 42
5. REfEIENCE DOCUMEBNES ... eiiiiiiiiiie ettt ettt ettt e e st e e e sab et e e e sabb e e e s sabe e e e s asbeeeessnbeeeesanbeeeennes 43
RO1AN1346EJ0100 Rev. 1.00 Page 2 of 43
Mar. 1, 2013 RENESAS
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1. Comparison of Functions

Table 1.1 lists the comparison of the modules. For details on the modules, refer to chapter 4 Detailed Comparisons and

chapter 5 Reference Documents.

Table 1.1 Module Comparison

Module RX210 RX220
Voltage detection circuit (LVDA) Included Included
Clock frequency accuracy measurement circuit (CAC) Included Included
Low power consumption functions Included Included
Register write protection function Included Included
External bus extension Included Not included
DMA controller (DMACA) Included Included
Data transfer controller (DTC) Included Included
Event link controller (ELC) Included Included
Multi-function pin controller (MPC) Included Included
Multi-function timer pulse unit 2 (MTU2) Included Included
Port output enable 2 (POE2) Included Included
8-bit timer (TMR) Included Included
Compare match timer (CMT) Included Included
Realtime clock (RTC) Included Included
Watchdog timer (WDTA) Included Not included
Independent watchdog timer (IWDT) Included Included
Serial communications interface (SCI) Included Included
IrDA interface (IRDA) Included Included
I°C bus interface (RIIC) Included Included
Serial peripheral interface (RSPI) Included Included
CRC calculator (CRC) Included Included
12-bit A/D converter (S12AD) Included Included
D/A converter (DA) Included Not included
Temperature sensor (TEMPS) Included Not included
Comparator A (CMPA) Included Included
Comparator B (CMPB) Included Not included
Data operation circuit (DOC) Included Included
E2 DataFlash memory Included Included
FCU RAM Included Not included
RO1AN1346EJ0100 Rev. 1.00 Page 3 of 43
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2. Overview Comparison

Table 2.1 to Table 2.3 list a comparison of the functions.

Table 2.1 Comparison of the Functions (1/3)

Item RX210 RX220
CPU Maximum operating 50 MHz 32 MHz
frequency
: 64 K, 96 K, 128 K, 256 K, 384 K,
viemory ROM capacity 512 K, 768 K, 1 Mbyte 32 K, 64 K, 128 K, 256 Kbytes
. 12 K, 16 K, 20 K, 32 K, 64 K,
RAM capacity 96 Kbytes 4 K, 8 K, 16 Kbytes

MCU operating modes

Single-chip mode, on-chip ROM
enabled expansion mode, and on-
chip ROM disabled expansion
mode (software switching)

Single-chip mode

Clock generation circuit

Main clock oscillator, sub-clock
oscillator, low-speed on-chip
oscillator, high-speed on-chip
oscillator, PLL frequency
synthesizer, and IWDT-dedicated
on-chip oscillator

Main clock oscillator, sub-clock
oscillator, low-speed on-chip
oscillator, high-speed on-chip
oscillator, and IWDT-dedicated
on-chip oscillator

System clock (ICLK) 50 MHz (max.) 32 MHz (max.)
Peripheral module clock (PCLKB) 32 MHz (max.) 32 MHz (max.)
Peripheral module clock (PCLKD) 50 MHz (max.) 32 MHz (max.)
External bus clock (BCLK) 12.5 MHz (max.) Not applicable
Flash interface clock (FCLK) 32 MHz (max.) 32 MHz (max.)

Resets

RES# pin reset, power-on reset,
voltage monitoring reset,
watchdog timer reset,
independent watchdog

timer reset, deep software
standby reset, and software reset

RES# pin reset, power-on reset,
voltage monitoring reset,
watchdog timer reset,
independent watchdog

timer reset, and software reset

Low power consumption facilities

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

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

Note:

1. These modes are only available in RX210 chip version B. They are not available in chip version C.
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Table 2.2 Comparison of the Functions (2/3)

Iltem

RX210

RX220

Function for lower operating power
consumption

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

Middle-speed operating mode
1A, middle-speed operating
mode 1B, low-speed operating
mode 1,

low-speed operating mode 2

Interrupt vectors

167

106

Non-maskable interrupts

NMI pin, oscillation stop detection
interrupt, voltage monitoring 1
interrupt, voltage monitoring 2
interrupt, WDT interrupt, and
IWDT interrupt

NMI pin, oscillation stop detection
interrupt, voltage monitoring 1
interrupt, voltage monitoring 2
interrupt, and IWDT interrupt

External bus extension

Included

Not included

General 1/O ports

Open-drain outputs: 54 ports
usable

Open-drain outputs: 35 ports
usable

59 types; Capable of event link

46 types; Capable of event link

ELC operation for port B and port E operation for port B
WDTA 14 bits x 1 channel Not included
RTC Time count Time count or 32—biF binary count
in second units basis selectable
Channels 6 5
SCI D_e'Fect|on of a start Low level or falling edge is
bit in asynchronous Low level only
selectable
mode
IRDA Not included 1 channel (SCI5 is used)
S12AD Minimum conversion l..O Ks per channel (in operation l..56 ps per channel (in operation
time with ADCLK at 50 MHZz) with ADCLK at 32 MHz)
TEMPS Included Not included
Channels 2
DA Resolution 10-bit Not included
Output voltage 0V to VREFH
CMPB 2 channels Not included
RO1AN1346EJ0100 Rev. 1.00 Page 5 of 43
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Groups Comparison of the RX210 and RX220 Group MCUs

Table 0.3 Comparison of the Functions (3/3)

Item RX210 RX220
VCC=1.62t01.8V 20 MHz -
Z

Power supply voltage/ I\~ 6505 7y 32 MHz
Operating frequency

VCC=27t055V 50 MHz 32 MHz
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3.

Comparison of Pin Functions

Table 3.1 to Table 3.5 list a Comparison of the Pin Functions.

Table 3.1 Comparison of the Pin Functions (1/5)

Port RX210 RX220

PO3 | DAD -

PO5 | DAL -

P07 | ADTRGO# ADTRGO#

P12 | TMCI1, SCL, IRQ2 TMCI1, SCL, IRQ2

P13 | MTIOCOB, TMO3, SDA, IRQ3 MTIOCOB, TMO3, SDA, IRQ3
MTIOC3A, MTCLKA, TMRI2, CTS1#, RTS1#, SS1#, MTIOC3A, MTCLKA, TMRI2, CTS1#, RTS1#, SS1#,

P14
IRQ4 IRQ4
MTIOCOB, MTCLKB, TMCI2, RXD1, SMISO1, SSCL1, | MTIOCOB, MTCLKB, TMCI2, RXD1, SMISO1, SSCL1,

P15
IRQ5 IRQ5

P16 MTIOC3C, MTIOC3D, TMO2, TXD1, SMOSI1, MTIOC3C, MTIOC3D, TMO2, TXD1, SMOSI1,
SSDA1, MOSIA, SCL-DS, IRQ6, RTCOUT, ADTRGO# | SSDA1, MOSIA, SCL, IRQ6, RTCOUT, ADTRGO#

P17 MTIOC3A, MTIOC3B, TMOL1, POES#, SCK1, MISOA, | MTIOC3A, MTIOC3B, TMO1, POES#, SCK1, MISOA,
SDA-DS, IRQ7 SDA, IRQ7

P20 | MTIOC1A, TMRIO, TXD0O, SMOSIO, SSDAQ MTIOC1A, TMRIO

P21 | MTIOC1B, TMCI0, RXD0, SMISO0, SSCLO MTIOC1B, TMCIO

P22 | MTIOC3B, MTCLKC, TMOO, SCKO MTIOC3B, MTCLKC, TMOO

P23 | MTIOC3D, MTCLKD, CTS0#, RTSO0#, SSO# MTIOC3D, MTCLKD

P24 | CSO#, MTIOC4A, MTCLKA, TMRI1 MTIOC4A, MTCLKA, TMRI1

P25 | CS1#, MTIOC4C, MTCLKB, ADTRGO# MTIOC4C, MTCLKB, ADTRGO#

P26 | CS2#, MTIOC2A, TMO1, TXD1, SMOSI1, SSDA1 MTIOC2A, TMO1, TXD1, SMOSI1, SSDA1

P27 | CS3#, MTIOC2B, TMCI3, SCK1 MTIOC2B, TMCI3, SCK1

Note:
1. General I/O ports only.

RO1AN1346EJ0100 Rev. 1.00
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Comparison of the RX210 and RX220 Group MCUs

Table 3.2 Comparison of the Pin Functions (2/5)

Port RX210 RX220

p3g | MTIOC4B, TMRI3, POES#, RXD1, SMISOL, SSCL1, | MTIOC4B, TMRI3, POE8#, RXD1, SMISOL, SSCLL,
IRQO-DS, RTCICO IRQO

pgy | MTIOCAD, TMCI2, CTS1#, RTS1#, SS1#, IRQL-DS, | MTIOC4D, TMCI2, CTS1#, RTS1#, SS1#, IRQ1
RTCIC1

pgp | MTIOCOC, TMO3, TXD6, SMOSI6, SSDAG, IRQ2-DS, | MTIOCOC, TMO3, TXD6, SMOSI6, SSDAG, IRQ2,
RTCOUT, RTCIC2 RTCOUT
MTIOCOD, TMRI3, POE3#, RXD6, SMISO6, SSCL6, | MTIOCOD, TMRI3, POE3#, RXD6, SMISO6, SSCLS6,

P33
IRQ3-DS IRQ3

P34 | MTIOCOA, TMCI3, POE2#, SCK6, IRQ4 MTIOCOA, TMCI3, POE2#, SCK6, IRQ4

P35 | NMI NMI

P36 | EXTAL EXTAL

P37 | XTAL XTAL

P40 | AN0O0O ANO0O

P41 | ANOO1 AN001

P42 | AN002 AN002

P43 | AN0OO3 AN003

P44 | AN004 AN004

P45 | ANOO5 AN0O5

P46 | AN0OO6 AN006

P47 | ANOO7 ANOO7

P50 | WRO#, WR# -0

P51 | WR1#, BC1#, WAIT# -0

P52 | RD# -0

P53 | BCLK -0

P54 | ALE, MTIOC4B, TMCI1 MTIOC4B, TMCI1

P55 | WAIT#, MTIOC4D, TMO3 MTIOC4D, TMO3

Note:

1. General I/O ports only.
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Comparison of the RX210 and RX220 Group MCUs

Table 3.3 Comparison of the Pin Functions (3/5)

Port RX210 RX220

PAO | AO, BCO#, MTIOC4A, SSLA1, CACREF MTIOC4A, SSLA1, CACREF

PAl | Al, MTIOCOB, MTCLKC, SCK5, SSLA2, CVREFA MTIOCOB, MTCLKC, SCKS5, SSLA2, CVREFA

PA2 | A2, RXD5, SMISO5, SSCL5, SSLA3 RXD5, SMISO5, SSCL5, SSLA3, IRRXD5

PA3 A3, MTIOCOD, MTCLKD, RXD5, SMISO5, SSCLS5, MTIOCOD, MTCLKD, RXD5, SMISO5, SSCL5,
IRQ6-DS, CMPB1 IRRXD5, IRQ6

PA4 A4, MTIC5U, MTCLKA, TMRIO, TXD5, SMOSIS, MTIC5U, MTCLKA, TMRIO, TXD5, SMOSI5, SSDAS5,
SSDAS5, SSLAO, IRQ5-DS, CVREFB1 SSLAQ, IRTXDS, IRQ5

PA5 | A5, RSPCKA RSPCKA

PAG A6, MTIC5V, MTCLKB, TMCI3, POE2#, CTS5#, MTIC5V, MTCLKB, TMCI3, POE2#, CTS5#, RTS5#,
RTS5#, SS5#, MOSIA SS5#, MOSIA

PA7 | A7, MISOA MISOA

PBO | A8, MTIC5W, RXD6, SMISO6, SSCL6, RSPCKA MTIC5W, RXD6, SMISO6, SSCL6, RSPCKA

PB1 A9, MTIOCOC, MTIOC4C, TMCIO, TXD6, SMOSI6, MTIOCOC, MTIOC4C, TMCIO, TXD6, SMOSI6,
SSDAG, IRQ4-DS SSDAG, IRQ4

PB2 | A10, CTS6#, RTS6#, SS6# CTS6#, RTS6#, SS6#

PB3 | All, MTIOCOA, MTIOC4A, TMOOQ, POE3#, SCK6 MTIOCOA, MTIOC4A, TMOO, POE3#, SCK6

PB4 | Al12, CTS9#, RTS9#, SS9# CTS9#, RTS9#, SSo#

PBS5 | A13, MTIOC2A, MTIOC1B, TMRI1, POE1#, SCK9 MTIOC2A, MTIOC1B, TMRI1, POE1#, SCK9

PB6 | Al4, MTIOC3D, RXD9, SMISO9, SSCL9 MTIOC3D, RXD9, SMISO9, SSCL9

PB7 | Al15, MTIOC3B, TXD9, SMOSI9, SSDA9 MTIOC3B, TXD9, SMOSI9, SSDA9

PCO | A16, MTIOC3C, CTS5#, RTS5#, SS5#, SSLAL MTIOC3C, CTS5#, RTS5#, SS5#, SSLAL

PCl1 | A17, MTIOC3A, SCK5, SSLA2 MTIOC3A, SCK5, SSLA2

PC2 | A18, MTIOC4B, RXD5, SMISO5, SSCL5, SSLA3 MTIOC4B, RXD5, SMISO5, SSCL5, SSLA3, IRRXD5
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Comparison of the RX210 and RX220 Group MCUs

Table 3.4 Comparison of the Pin Functions (4/5)

Port RX210 RX220
PC3 | A19, MTIOC4D, TXD5, SMOSI5, SSDA5 MTIOCA4D, TXD5, SMOSI5, SSDA5, IRTXD5,
A20, CS3#, MTIOC3D, MTCLKC, TMCI1, POEO#,
PC4 SCKS, CTS8%, RTS8#, SS8# SSLAQ MTIOC3D, MTCLKC, TMCI1, POEO#, SCK5, SSLAO
A21, CS2#, WAIT#, MTIOC3B, MTCLKD, TMRI2,
PC5 SCK8, RSPCKA MTIOC3B, MTCLKD, TMRI2, RSPCKA
A22, CS1#, MTIOC3C, MTCLKA, TMCI2, RXDS8,
PC6 SMISO8, SSCL8, MOSIA MTIOC3C, MTCLKA, TMCI2, MOSIA
A23, CSO0#, MTIOC3A, TMO2, MTCLKB, TXDS,
PC7 SMOSI8, SSDAS. MISOA. CACREF MTIOC3A, TMO2, MTCLKB, MISOA, CACREF
PDO | DO[AO/DO], IRQO IRQO
PD1 | D1[A1/D1], MTIOC4B, IRQ1 MTIOCA4B, IRQ1
PD2 | D2[A2/D2], MTIOCA4D, IRQ2 MTIOCA4D, IRQ2
PD3 | D3[A3/D3], POES8#, IRQ3 POES8#, IRQ3
PD4 | D4[A4/D4], POE3#, IRQ4 POE3#, IRQ4
PD5 | D5[A5/D5], MTIC5W, POE2#, IRQ5 MTIC5W, POE2#, IRQ5
PD6 | D6[A6/D6], MTIC5V, POE1#, IRQ6 MTIC5V, POE1#, IRQ6
PD7 | D7[A7/D7], MTIC5U, POEO#, IRQ7 MTIC5U, POEO#, IRQ7
PEO | D8[A8/DS], SCK12, AN0O8 SCK12, AN0OS
PE1 D9[A9/D9], MTIOCA4C, TXD12, TXDX12, SIOX12, MTIOCAC, TXD12, TXDX12, SIOX12, SMOSI12,
SMOSI12, SSDA12, AN009, CMPBO SSDA12, AN009
PE2 D10[A10/D10], MTIOC4A, RXD12, RXDX12, MTIOC4A, RXD12, RXDX12, SMISO12, SSCL12,
SMISO12, SSCL12, IRQ7-DS, AN010, CVREFBO IRQ7, ANO10
PE3 D11[A11/D11], MTIOC4B, POES8#, CTS12#, RTS12#, | MTIOC4B, POES8#, CTS12#, RTS12#, SS12#, AN011,
SS12#, ANO011, CMPAL CMPA1
PE4 | D12[A12/D12], MTIOC4D, MTIOC1A, AN012, CMPA2 | MTIOC4D, MTIOC1A, AN012, CMPA2
PE5 | D13[A13/D13], MTIOC4C, MTIOC2B, IRQ5, AN013 MTIOCA4C, MTIOC2B, IRQ5, AN013
PE6 | D14[A14/D14], IRQ6, AN014 IRQ6, ANO14
PE7 | D15[A15/D15], IRQ7, AN0O15 IRQ7, ANO15
RO1AN1346EJ0100 Rev. 1.00 Page 10 of 43
Mar. 1, 2013 RENESAS




RX210 and RX220 Groups

Comparison of the RX210 and RX220 Group MCUs

Table 3.5 Comparison of the Pin Functions (5/5)

Port RX210 RX220
PHO | CACREF CACREF

PH1 | TMOO, IRQO TMOO, IRQO

PH2 | TMRIO, IRQ1 TMRIO, IRQ1

PH3 | TMCIO TMCIO

PJ1 | MTIOC3A MTIOC3A

PJ3 | MTIOC3C, CTS6#, RTS6#, SS6#

MTIOC3C, CTS6#, RTS6#, SS6#

— VREFH

Non-connection

— VREFL

Non-connection

RO1AN1346EJ0100 Rev. 1.00
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4. Detailed Comparisons

4.1 Comparison of the Operating Modes

Table 4.1 lists a Comparison of the Operating Modes. Table 4.2 lists a Comparison of the 1/0 Register Associated With
the Operating Modes.

Table 4.1 Comparison of the Operating Modes

RX210 RX220
Single-chip mode, boot mode, user boot mode, on-
chip ROM enabled expansion mode, and on-chip Single-chip mode, boot mode, and user boot mode
ROM disabled expansion mode

Table 4.2 Comparison of the I/O Register Associated With the Operating Modes

Register Symbol Bit Symbol RX210 RX220

SYSCRO - System Control Register O -

4.2 Comparison of the Resets
Table 4.3 lists a Comparison of the Resets. Table 4.4 lists a Comparison of the I/O Registers Associated With the Resets.

Table 4.3 Comparison of the Resets

RX210 RX220

RES# pin reset, power-on reset, voltage monitoring
0 reset, voltage monitoring 1 reset, voltage
monitoring 2 reset, deep software standby reset,
independent watchdog timer reset, watchdog timer
reset, and software reset

RES# pin reset, power-on reset, voltage monitoring
0 reset, voltage monitoring 1 reset, voltage
monitoring 2 reset, independent watchdog timer
reset, and software reset

Table 4.4 Comparison of the I/O Registers Associated With the Resets

Register Symbol Bit Symbol RX210 RX220
RSTSRO DPSRSTF | Deep Software Standby Reset Detect Flag | Reserved
RSTSR2 WDTRF Watchdog Timer Reset Detect Flag Reserved

4.3 Comparison of the Option-Setting Memory
Table 4.5 lists a Comparison of the 1/O Register Associated With the Option-Setting Memory.

Table 4.5 Comparison of the I/O Register Associated With the Option-Setting Memory

Register Symbol Bit Symbol RX210 RX220
WDTSTRT WDT Start Mode Select Reserved
WDTTOPS[1:0] | WDT Timeout Period Select Reserved
OFS0 WDTCKS[3:0] | WDT Clock Frequency Division Ratio Select | Reserved
WDTRPES[1:0] | WDT Window End Position Select Reserved
WDTRPSS[1:0] | WDT Window Start Position Select Reserved
WDTRSTIRQS | WDT Reset Interrupt Request Select Reserved

4.4  Comparison of the Voltage Detection Circuit
Table 4.6 lists a Comparison of the Voltage Detection Circuit.

Table 4.6 Comparison of the Voltage Detection Circuit

Item RX210 RX220

Event link function | Vdetl, Vdet2 passage detection event output | Vdetl passage detection event output

RO1AN1346EJ0100 Rev. 1.00 Page 12 of 43
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4.5

Comparison of the Clock Generation Circuit

Table 4.7 lists a Comparison of the Clock Generation Circuit. Table 4.8 lists a Comparison of 1/0O Registers Associated
With the Clock Generation Circuit.

Table 4.7 Comparison of the Clock Generation Circuit

Item RX210 RX220

e Generates the ICLK supplied to the CPU,
DMAC, DTC, ROM, and RAM. e Generates the ICLK supplied to the

e Generates the PCLKB and PCLKD supplied CPU, DMAC, DTC, ROM, and RAM.
to peripheral modules. e Generates the PCLKB and PCLKD

e Generates the FCLK supplied to the flash supplied to peripheral modules.
interface. e Generates the FCLK supplied to the

Use e Generates the BCLK supplied to the external flash interface.

bus. e Generates the CAC clock (CACCLK)

e Generates the CAC clock (CACCLK) supplied to the CAC.
supplied to the CAC. e Generates the RTC-dedicated sub-clock

e Generates the RTC-dedicated sub-clock (RTCSCLK) supplied to the RTC.
(RTCSCLK) supplied to the RTC. e Generates the IWDT-dedicated clock

e Generates the IWDT-dedicated clock (IWDTCLK) supplied to the IWDT.
(IWDTCLK) supplied to the IWDT.

e |ICLK: 50 MHz e ICLK: 32 MHz

e PCLKB: 32 MHz e PCLKB: 32 MHz

e PCLKD: 50 MHz e PCLKD: 32 MHz

e FCLK: 4 to 32 MHz (for programming and e FCLK: 4 to 32 MHz (for programming
erasing the ROM and E2 DataFlash); 32 MHz and erasing the ROM and E2

Operating (max) (for reading from the E2 DataFlash) DataFlash); 32 MHz (max) (for reading

frequencies

e CACCLK: Same as frequency of each
oscillator

® RTCSCLK: 32.768 kHz

e IWDTCLK: 125 kHz

e BCLK: 25 MHz (max.)

e BCLK pin output: 12.5 MHz (max.)

from the E2 DataFlash)

e CACCLK: Same as frequency of each
oscillator

e RTCSCLK: 32.768 kHz

e |WDTCLK: 125 kHz

e Input clock source: Main clock
e Input pulse frequency division ratio:
Selectable from 1, 2, and 4

PLL circuit e Input frequency: 4 to 12.5 MHz Not included
e Frequency multiplication ratio: Selectable
from 8, 10, 12, 16, 20, 24, and 25
e VVCO oscillation frequency: 50 to 100 MHz
Control of e BCLK clock output or high-level output is
output on the selectable Not included
BCLK pin e BCLK or BCLK/2 is selectable

RO1AN1346EJ0100 Rev. 1.00
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Table 4.8 Comparison of I/O Registers Associated With the Clock Generation Circuit

Register Symbol Bit Symbol RX210 RX220
SCKCR PSTOP1 BCLK Pin Output Control Reserved
ClOCk. Source Select Clock Source Select
000:LOCO
. 000:LOCO
00 1: HOCO 00 1 HOCO
SCKCR3 CKSEL[2:0] |0 1 0: Main clock oscillator e ,
0 1 1: Sub-clock oscillator 0 1.0: Main clock osc;|llator
) oo 0 1 1: Sub-clock oscillator
10 0: PLL circuit onl t th | listed ab
Only set the values listed above. nly setthe values fisted above.
VRCR i Voltz_;lge Regulator Control )
Reqgister
PLLCR - PLL Control Register -
PLLCR2 - PLL Control Register 2 -
BCKCR i Exte_rnal Bus Clock Control )
Reqgister
PLLPCR @ - PLL Power Control Register -

Note:
1. The PLLPCR register is only present in RX210 chip version B. It is not present in chip version C.

4.6 Comparison of the Low Power Consumption Functions

Table 4.9 to Table 4.17 list comparisons of the low power consumption function. Table 4.18 to Table 4.19 list a
comparison of 1/0 registers associated with the low power consumption functions.

Table 4.9 Comparison of the Low Power Consumption Functions

Item RX210 RX220

e High-speed operating mode

e Middle-speed operating mode 1A . i .
Function for lower e Middle-speed operating mode 1B : m:gg:g_nggg gpggzgg mgg: 1’2
operating power o Middle-speed operating mode 2A @ o Low.s egd 5 efatin rgode 1
consumption e Middle-speed operating mode 2B ) P d perating d

e L ow-speed operating mode 1 * Low-speed operating mode 2

e L ow-speed operating mode 2

e Sleep mode

e Sleep mode
e All-module clock stop mode
e Software standby mode

Low power consumption
modes

e All-module clock stop mode
e Software standby mode
e Deep software standby mode

BCLK output control
function

BCLK output or high-level output can
be selected.

Note:
1. This mode is only available in RX210 chip version B. It is not available in chip version C.
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Comparison of the RX210 and RX220 Group MCUs

Table 4.10 Comparison When the Operating Voltage Range is 3.6 to 5.5 V During Flash Memory

Read
Maximum Operating Frequency
Operating Power Control Mode | Clock RX210 RX210 RX220
chip version B chip version C
ICLK 50 MHz 50 MHz -
FCLK 32 MHz 32 MHz -
High-speed operating mode PCLKD 50 MHz 50 MHz -
PCLKB 32 MHz 32 MHz -
BCLK 25 MHz 25 MHz -
ICLK 32 MHz 32 MHz 32 MHz
FCLK 32 MHz 32 MHz 32 MHz
Middle-speed operating mode 1A | PCLKD 32 MHz 32 MHz 32 MHz
PCLKB 32 MHz 32 MHz 32 MHz
BCLK 25 MHz 25 MHz -
ICLK 32 MHz 32 MHz 32 MHz
FCLK 32 MHz 32 MHz 32 MHz
Middle-speed operating mode 1B | PCLKD 32 MHz 32 MHz 32 MHz
PCLKB 32 MHz 32 MHz 32 MHz
BCLK 25 MHz 25 MHz -
ICLK 32 MHz - -
FCLK 32 MHz - -
Middle-speed operating mode 2A | PCLKD 32 MHz - -
PCLKB 32 MHz - -
BCLK 25 MHz - -
ICLK 32 MHz - -
FCLK 32 MHz - -
Middle-speed operating mode 2B | PCLKD 32 MHz - -
PCLKB 32 MHz - -
BCLK 25 MHz - -
ICLK 8 MHz 1 MHz 8 MHz
FCLK 8 MHz 1 MHz 8 MHz
Low-speed operating mode 1 PCLKD 8 MHz 1 MHz 8 MHz
PCLKB 8 MHz 1 MHz 8 MHz
BCLK 8 MHz 1 MHz -
ICLK 32.768 MHz 32.768 MHz 32.768 MHz
FCLK 32.768 MHz 32.768 MHz 32.768 MHz
Low-speed operating mode 2 PCLKD 32.768 MHz 32.768 MHz 32.768 MHz
PCLKB 32.768 MHz 32.768 MHz 32.768 MHz
BCLK 32.768 MHz 32.768 MHz -

Table 4.11 Comparison When the Operating Voltage Range is 3.6 to 5.5 V During Flash Memory

Programming/Erasure

Operating Power Control Mode

Clock

Operating Frequency Range

RX210

RX210

chip version B chip version C RX220
High-speed operating mode FCLK 4 to 32 MHz 4t0 32 MHz -
Middle-speed operating mode 1A FCLK 4 to 32 MHz 4t0 32 MHz 4t0 32 MHz
Middle-speed operating mode 1B FCLK - - -
Middle-speed operating mode 2A FCLK 4 to 32 MHz - -
Middle-speed operating mode 2B FCLK - - -
Low-speed operating mode 1 FCLK - - -
Low-speed operating mode 2 FCLK - - -
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Table 4.12 Comparison When the Operating Voltage Range is 2.7 to 3.6 V During Flash Memory

Read
Maximum Operating Frequency
Operating Power Control Mode | Clock RX210 RX210 RX220
chip version B chip version C
ICLK 50 MHz 50 MHz -
FCLK 32 MHz 32 MHz -
High-speed operating mode PCLKD 50 MHz 50 MHz -
PCLKB 32 MHz 32 MHz -
BCLK 25 MHz 25 MHz -
ICLK 32 MHz 32 MHz 32 MHz
FCLK 32 MHz 32 MHz 32 MHz
Middle-speed operating mode 1A | PCLKD 32 MHz 32 MHz 32 MHz
PCLKB 32 MHz 32 MHz 32 MHz
BCLK 25 MHz 25 MHz -
ICLK 32 MHz 32 MHz 32 MHz
FCLK 32 MHz 32 MHz 32 MHz
Middle-speed operating mode 1B | PCLKD 32 MHz 32 MHz 32 MHz
PCLKB 32 MHz 32 MHz 32 MHz
BCLK 25 MHz 25 MHz -
ICLK 32 MHz - -
FCLK 32 MHz - -
Middle-speed operating mode 2A | PCLKD 32 MHz - -
PCLKB 32 MHz - -
BCLK 25 MHz - -
ICLK 32 MHz - -
FCLK 32 MHz - -
Middle-speed operating mode 2B | PCLKD 32 MHz - -
PCLKB 32 MHz - -
BCLK 25 MHz - -
ICLK 8 MHz 1 MHz 8 MHz
FCLK 8 MHz 1 MHz 8 MHz
Low-speed operating mode 1 PCLKD 8 MHz 1 MHz 8 MHz
PCLKB 8 MHz 1 MHz 8 MHz
BCLK 8 MHz 1 MHz -
ICLK 32.768 MHz 32.768 MHz 32.768 MHz
FCLK 32.768 MHz 32.768 MHz 32.768 MHz
Low-speed operating mode 2 PCLKD 32.768 MHz 32.768 MHz 32.768 MHz
PCLKB 32.768 MHz 32.768 MHz 32.768 MHz
BCLK 32.768 MHz 32.768 MHz -

Table 4.13 Comparison When the Operating Voltage Range is 2.7 to 3.6 V During Flash Memory

Programming/Erasure

Operating Power Control Mode

Clock

Operating Frequency Range

RX210

RX210

chip version B chip version C RX220
High-speed operating mode FCLK 4 to 32 MHz 4t0 32 MHz -
Middle-speed operating mode 1A FCLK 4 to 32 MHz 4t0 32 MHz 4t0 32 MHz
Middle-speed operating mode 1B FCLK 4 to 32 MHz 4t0 32 MHz 4t0 32 MHz
Middle-speed operating mode 2A FCLK 4 to 32 MHz - -
Middle-speed operating mode 2B FCLK 4 to 32 MHz - -
Low-speed operating mode 1 FCLK - - -
Low-speed operating mode 2 FCLK - - -
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Table 4.14 Comparison When the Operating Voltage Range is 1.8 to 2.7 V During Flash Memory

Read
Maximum Operating Frequency
Operating Power Control Mode | Clock RX210 RX210 RX220
chip version B chip version C
ICLK - - -
FCLK - - -
High-speed operating mode PCLKD - - -
PCLKB - - -
BCLK - - -
ICLK 32 MHz 32 MHz 8 MHz
FCLK 32 MHz 32 MHz 8 MHz
Middle-speed operating mode 1A | PCLKD 32 MHz 32 MHz 8 MHz
PCLKB 32 MHz 32 MHz 8 MHz
BCLK 25 MHz 25 MHz -
ICLK 32 MHz 32 MHz 8 MHz
FCLK 32 MHz 32 MHz 8 MHz
Middle-speed operating mode 1B | PCLKD 32 MHz 32 MHz 8 MHz
PCLKB 32 MHz 32 MHz 8 MHz
BCLK 25 MHz 25 MHz -
ICLK 16 MHz - -
FCLK 16 MHz - -
Middle-speed operating mode 2A | PCLKD 16 MHz - -
PCLKB 16 MHz - -
BCLK 16 MHz - -
ICLK 16 MHz - -
FCLK 16 MHz - -
Middle-speed operating mode 2B | PCLKD 16 MHz - -
PCLKB 16 MHz - -
BCLK 16 MHz - -
ICLK 4 MHz 1 MHz 4 MHz
FCLK 4 MHz 1 MHz 4 MHz
Low-speed operating mode 1 PCLKD 4 MHz 1 MHz 4 MHz
PCLKB 4 MHz 1 MHz 4 MHz
BCLK 4 MHz 1 MHz -
ICLK 32.768 MHz 32.768 MHz 32.768 MHz
FCLK 32.768 MHz 32.768 MHz 32.768 MHz
Low-speed operating mode 2 PCLKD 32.768 MHz 32.768 MHz 32.768 MHz
PCLKB 32.768 MHz 32.768 MHz 32.768 MHz
BCLK 32.768 MHz 32.768 MHz -

Table 4.15 Comparison When the Operating Voltage Range is 1.8 to 2.7 V During Flash Memory

Programming/Erasure

Operating Frequency Range

Operating Power Control Mode | Clock RX210 RX210 RX220
chip version B chip version C
High-speed operating mode FCLK - - -
Middle-speed operating mode 1A FCLK - - -
Middle-speed operating mode 1B FCLK 4to 32 MHz 4 to 32 MHz 4to 8 MHz
Middle-speed operating mode 2A FCLK - - -
Middle-speed operating mode 2B FCLK 410 16 MHz - -
Low-speed operating mode 1 FCLK - - -
Low-speed operating mode 2 FCLK - - -
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Table 4.16 Comparison When the Operating Voltage Range is 1.62 to 1.8 V During Flash Memory

Read
Maximum Operating Frequency
Operating Power Control Mode | Clock RX210 RX210 RX220
chip version B chip version C
ICLK - - -
FCLK - - -
High-speed operating mode PCLKD - - -
PCLKB - - -
BCLK - - -
ICLK 20 MHz 20 MHz 8 MHz
FCLK 20 MHz 20 MHz 8 MHz
Middle-speed operating mode 1A | PCLKD 20 MHz 20 MHz 8 MHz
PCLKB 20 MHz 20 MHz 8 MHz
BCLK 20 MHz 20 MHz -
ICLK 20 MHz 20 MHz 8 MHz
FCLK 20 MHz 20 MHz 8 MHz
Middle-speed operating mode 1B | PCLKD 20 MHz 20 MHz 8 MHz
PCLKB 20 MHz 20 MHz 8 MHz
BCLK 20 MHz 20 MHz -
ICLK 8 MHz - -
FCLK 8 MHz - -
Middle-speed operating mode 2A | PCLKD 8 MHz - -
PCLKB 8 MHz - -
BCLK 8 MHz - -
ICLK 8 MHz - -
FCLK 8 MHz - -
Middle-speed operating mode 2B | PCLKD 8 MHz - -
PCLKB 8 MHz - -
BCLK 8 MHz - -
ICLK 2 MHz 1 MHz 2 MHz
FCLK 2 MHz 1 MHz 2 MHz
Low-speed operating mode 1 PCLKD 2 MHz 1 MHz 2 MHz
PCLKB 2 MHz 1 MHz 2 MHz
BCLK 2 MHz 1 MHz -
ICLK 32.768 MHz 32.768 MHz 32.768 MHz
FCLK 32.768 MHz 32.768 MHz 32.768 MHz
Low-speed operating mode 2 PCLKD 32.768 MHz 32.768 MHz 32.768 MHz
PCLKB 32.768 MHz 32.768 MHz 32.768 MHz
BCLK 32.768 MHz 32.768 MHz -

Table 4.17 Comparison When the Operating Voltage Range is 1.62 to 1.8 V During Flash Memory

Programming/Erasure

Operating Frequency Range

Operating Power Control Mode | Clock RX210 RX210 RX220

chip version B chip version C
High-speed operating mode FCLK - - -
Middle-speed operating mode 1A FCLK - - -
Middle-speed operating mode 1B FCLK 4 to 20 MHz 4 to 20 MHz 4to 8 MHz
Middle-speed operating mode 2A FCLK - - -
Middle-speed operating mode 2B FCLK 4to 8 MHz - -
Low-speed operating mode 1 FCLK - - -
Low-speed operating mode 2 FCLK - - -
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Table 4.18 Comparison of I/O Registers Associated With the Low Power Consumption Functions

(1/2)
Register | gt symbol RX210 RX220
Symbol
SBYCR OPE Output Port Enable Reserved
MSTPCRA MSTPA19 | D/A Converter Module Stop Reserved
MSTPBS8 Temperature Sensor module Stop Reserved
MSTPCRB MSTPB10 gom;l)aéator B Modtgle ISttop]c - Reserved
MSTPB31 erial Communication Interface Reserved
Module Stop
MSTPC1 RAM1 Module Stop Reserved
MSTPCRC MSTPC27 Serial Communication Interface 0 Reserved
Module Stop
Operating Power Control Mode Select
000: High-speed operating mode .
. - Operating Power Control Mode Select
010: Middle-speed operating mode 1A . .
. . 010: Middle-speed operating mode 1A
011: Middle-speed operating mode 1B 011: Middle-speed operating mode 18
OPCCR OPCM[2:0] | 100: Middle-speed operating mode 2A © : P peraiing
. ) a 110: Low-speed operating mode 1
101: Middle-speed operating mode 2B .
. 111: Low-speed operating mode 2
110: Low-speed operating mode 1 .
. Only set the values listed above.
111: Low-speed operating mode 2
Only set the values listed above.
PLLWTR - PLL Wait Control Register -
RX210
HSTS2[3:0] HOCO Wait Time Select 2 HOCO Wait Time Select 2
HOCOWTCR2 16 different wait times selectable 32 different wait times selectable
RX220 from 3,072 cycles to 33,792 cycles. | from 40 cycles to 33,792 cycles.
HSTS2[4:0]
DPSBYCR - Deep Standby Control Register -
DPSIERO ) Deep Standby Interrupt Enable i
Register 0
DPSIER2 ) Deep Standby Interrupt Enable i
Register 2
DPSIFRO ) Deep Standby Interrupt Flag
Register 0
DPSIFR2 ) Deep Standby Interrupt Flag
Register 2
Note:

1. This mode is only available in RX210 chip version B. It is not available in chip version C.
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Table 4.19 Comparison of I/O Registers Associated With the Low Power Consumption Functions

(212)
Register | gt sumbol RX210 %290
Symbol
DPSIEGRO ) Deep Standby Interrupt Edge
Register 0
DPSIEGR2 ) Deep Standby Interrupt Edge
Register 2
DPSBKRy - Deep Standby Backup Register y
y=0to 31
Note:

This mode is only available in RX210 chip version B. It is not available in chip version C.
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4.7

Comparison of the Register Write Protection Function

Table 4.20 lists a Comparison of Registers Protected by the PRCR Bits. Table 4.21 lists a Comparison of the 1/0

Register Associated

With the Register Write Protection Function.

Table 4.20 Comparison of Registers Protected by the PRCR Bits

Bit Symbol RX210 RX220
Eregl:istt.ers related to the clock generation Registers related to the clock generation
y circuit:
PRCO SCKCR, SCKCRS, PLLCR, PLLCR?, SCKCR, SCKCR3, MOSCCR, SOSCCR,
BCKCR, MOSCCR, SOSCCR, LOCOCR,
ILOCOCR, HOCOCR, OSTDCR, OSTDSR LOCOCR, ILOCOCR, HOCOCR,
HOCOCR? OSTDCR, OSTDSR, HOCOCR2
Registers related to the operating modes:
SYSCRO, SYSCR1 Register related to the operating modes:
Registers related to the low power SYSCR1
consumption functions: Registers related to the low power
SBYCR, MSTPCRA, MSTPCRB, cor?sum tion functions: P
MSTPCRC, OPCCR, RSTCKCR, P .
SBYCR, MSTPCRA, MSTPCRB,
MOSCWTCR, SOSCWTCR,
MSTPCRC, OPCCR, RSTCKCR,
PLLWTCR, DPSBYCR, DPSIERO, MOSCWTCR, SOSCWTCR, FHSSBYCR
PRC1 DPSIER2, DPSIFRO, DPSIFR2, HOCOWTCR,Z ' ’
DPSIEGRO, DPSIEGR2, FHSSBYCR,
HOCOWTCR2 Reqgisters related to clock generation
. : circuit:
E(regdit.ers related to clock generation MOFCR, HOCOPCR
MOFCR, HOCOPCR, PLLPCR . .
Software reset register:
Software reset register: SWRR
SWRR
PRC2 VRCR None
Registers related to the LVD: Registers related to the LVD:
PRC3 LVCMPCR, LVDLVLR, LVD1CRO, LVCMPCR, LVDLVLR, LVD1CRO,
LVD1CR1, LVD1SR, LVD2CRO, LVD2CR1, | LVD1CR1, LVD1SR, LVD2CRO, LVD2CR1,
LVD2SR LVD2SR

Table 4.21 Comparison of the I/O Register Associated With the Register Write Protection Function

Register Symbol Bit Symbol RX210 RX220
PRCR PRCR2 Protect Bit 2 -
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4.8

Comparison of the Interrupt Controller

Table 4.22 lists a Comparison of the Interrupt Controller. Table 4.23 lists a Comparison of 1/O Registers Associated
With the Interrupt Controller.

Table 4.22 Comparison of the Interrupt Controller

Item

RX210

RX220

Event link interrupt

The ELSR18I or ELSR19I interrupt is
generated by an ELC event

The ELSR18I interrupt is
generated by an ELC event

WDT underflow/refresh error

Interrupt on an underflow of the down
counter or occurrence of a refresh error

None

Table 4.23 Comparison of I/O Registers Associated With the Interrupt Controller

Register Symbol Bit Symbol RX210 RX220
NMIER WDTEN WDT Underflow/Refresh Error Enable Reserved
NMISR WDTST WDT Underflow/Refresh Error Status Flag | Reserved
NMICLR WDTCLR WDT Clear Reserved

4.9 Comparison of Buses
Table 4.24 lists a Comparison of Buses. Table 4.25 lists a Comparison of 1/O Registers Associated With the Buses.

Table 4.24 Comparison of Buses

Item RX210 RX220
e Connected to the external devices .
External bus e Operates in synchronization with the BCLK Not included
Table 4.25 Comparison of I/0O Registers Associated With the Buses
Register Symbol Bit Symbol RX210 RX220
CSnCR (n=0t03) - CSn Control Register -
CSnREC - CSn Recovery Cycle Register -
CSRECEN - CSn Recovery Cycle Insertion Enable Register -
CSnMOD - CSn Mode Register -
CSnWCR1 - CSn Wait Control Register 1 -
CSnWCR2 - CSn Wait Control Register 2 -
BEREN TOEN Timeout Detection Enable Reserved
BERSR1 TO Timeout Reserved
BUSPRI BPEBJ[1:0] | External Bus Priority Control Reserved
4.10 Comparison of DMACA
Table 4.26 lists a Comparison of DMACA.
Table 4.26 Comparison of DMACA
Item RX210 RX220

Event link function

Event link request is generated after one data
transfer (for block, after one block transfer).

Not included
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411

Comparison of the DTC

Table 4.27 lists a Comparison of the DTC. Table 4.28 lists a Comparison of the I/0 Register Associated With the DTC.

Table 4.27 Comparison of the DTC

Item

RX210

RX220

DTC vector base address

Settable in 4 Kbyte units.

Settable in 1 Kbyte units.

Table 4.28 Comparison of the I/O Register Associated With the DTC

Register Symbol Bit Symbol

RX210

RX220

DTC Vector Base Address (Lower
12 bits)

These bits are read as 0. The
write value should be 0.

DTC Vector Base Address (Lower
10 bits)

These bits are read as 0. The
write value should be 0.

DTCVBR

DTC Vector Base Address (Upper
20 bits)

The upper 4 bits (b31 to b28) are
ignored, and the address of this
register is extended by the value
specified by b27.

DTC Vector Base Address (Upper
22 bits)

The upper 4 bits (b31 to b28) are
ignored, and the address of this
register is extended by the value
specified by b27.
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4.12

Comparison of the ELC
Table 4.29 lists a Comparison of the ELC. Table 4.30 to Table 4.33 list a comparison of I/O registers associated with

the ELC.
Table 4.29 Comparison of the ELC
Item RX210 RX220
e 59 types of event signals can be directly : .
e 46 types of event signals can be directly
: connected to modules.
Event link connected to modules.

e Event link operation is possible for port B
and port E.

e Event link operation is possible for port B.

Table 4.30 Comparison of I/0 Registers Associated With the ELC

Register Symbol Bit Symbol RX210 RX220
ELOPC - Event Link Option Setting Register C -
PGR2 - Port Group Setting Register 2 -
PGC2 - Port Group Control Register 2 -
Table 4.31 Comparison of the ELSRn Register and Peripheral Functions
RX210 RX220

Register Symbol

Bit Symbol

Peripheral functions that generate event signals to be linked

ELSR1 - MTU1 MTU1
ELSR2 - MTU2 MTU2
ELSR3 - MTU3 MTU3
ELSR4 - MTU4 MTU4
ELSRY - CMT1 -

ELSR10 - TMRO TMRO
ELSR12 - TMR2 TMR2
ELSR15 - S12AD S12AD
ELSR16 - DAO -

ELSR18 - Interrupt 1 Interrupt 1
ELSR19 - Interrupt 2 -

ELSR20 - Output port group 1 Output port group 1
ELSR21 - Output port group 2 -

ELSR22 - Input port group 1 Input port group 1
ELSR23 - Input port group 2 -

ELSR24 - Single-port 0 Single-port 0
ELSR25 - Single-port 1 Single-port 1
ELSR26 - Single-port 2 -

ELSR27 - Single-port 3 -

ELSR28 - Clock source switching to LOCO -

ELSR29 - POE -
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Table 4.32 Comparison of the Event Signal Name Set in the ELSRn Register @ and the Signal

Numbers (1/2)

ELS[7:0]
Bit Value RX210 RX220
08h MTU1 compare match 1A signal MTU1 compare match 1A signal
09h MTU1 compare match 1B signal MTU1 compare match 1B signal
OAh MTU1 overflow signal MTU1 overflow signal
0Bh MTU1 underflow signal MTU1 underflow signal
0Ch MTU2 compare match 2A signal MTU2 compare match 2A signal
0Dh MTU2 compare match 2B signal MTU2 compare match 2B signal
OEh MTU?Z2 overflow signal MTU?2 overflow signal
OFh MTUZ2 underflow signal MTUZ2 underflow signal
10h MTU3 compare match 3A signal MTU3 compare match 3A signal
11h MTU3 compare match 3B signal MTU3 compare match 3B signal
12h MTU3 compare match 3C signal MTU3 compare match 3C signal
13h MTU3 compare match 3D signal MTU3 compare match 3D signal
14h MTU3 overflow signal MTU3 overflow signal
15h MTU4 compare match 4A signal MTU4 compare match 4A signal
16h MTU4 compare match 4B signal MTU4 compare match 4B signal
17h MTU4 compare match 4C signal MTU4 compare match 4C signal
18h MTU4 compare match 4D signal MTU4 compare match 4D signal
19h MTU4 overflow signal MTU4 overflow signal
1Ah MTU4 underflow signal MTU4 underflow signal
1Fh CMT1 compare match 1 signal CMT1 compare match 1 signal
22h TMRO compare match AQ signal TMRO compare match AQ signal
23h TMRO compare match BO signal TMRO compare match BO signal
24h TMRO overflow signal TMRO overflow signal
28h TMR2 compare match A2 signal TMR2 compare match A2 signal
29h TMR2 compare match B2 signal TMR2 compare match B2 signal
2Ah TMR2 overflow signal TMR2 overflow signal
2Eh RTC periodic signal -
31h IWDT underflow or refresh error signal -
3AN SCI5 error (receive error or error signal detection)| SCI5 error (receive error or error signal detection)
signal signal

3Bh SCI5 receive data full signal SCI5 receive data full signal

3Ch SCI5 transmit data empty signal SCI5 transmit data empty signal

3Dh SCI5 transmit end signal SCI5 transmit end signal

4Eh R_IICO communication error or event generation R_IICO communication error or event generation
signal signal

4Fh RIICO receive data full signal RIICO receive data full signal

50h RIICO transmit data empty signal RIICO transmit data empty signal

Note:
1. Forthe RX210 Group,n=1to 4,7, 10, 12, 15, 16, 18 to 29.

For the RX220 Group, n = 1to 4, 10, 12, 15, 18, 20, 22, 24, 25.
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Table 4.33 Comparison of the Event Signal Name Set in the ELSRn Register @ and the Signal

Numbers (2/2)

ELS[7:0]
Bit Value RX210 RX220

51h RIICO transmit end signal RIICO transmit end signal

5%h RSPIO0 error (mode fault, overrun, or parity error) RSPI0 error (mode fault, overrun, or parity error)
signal signal

53h RSPIO0 idle signal RSPIO0 idle signal

54h RSPIO0 receive data full signal RSPI0 receive data full signal

55h RSPI0 transmit data empty signal RSPI0 transmit data empty signal

56h RSPI0 transmit end signal (except during clock RSPI0 transmit end signal (except during clock
synchronous operation in slave mode) synchronous operation in slave mode)

58h A/D conversion end signal of 12-bit A/D converter A/D conversion end signal of 12-hit A/D converter

59h Comparator BO comparison result change signal -

5Ah Compara_tor BO, B1 common comparison result )
change signal

5Bh LVD1 voltage detection signal LVD1 voltage detection signal

5Ch LVD2 voltage detection signal -

5Dh DMACO transfer end signal -

5Eh DMACI1 transfer end signal -

5Fh DMACS2? transfer end signal -

60h DMACS3 transfer end signal -

61h DTC transfer end signal DTC transfer end signal

62h O_scil_lation stop detection signal of clock generation
circuit

63h Input edge detection signal of input port group 1 Input edge detection signal of input port group 1

64h Input edge detection signal of input port group 2 -

65h Input edge detection signal of single input port 0 Input edge detection signal of single input port 0

66h Input edge detection signal of single input port 1 Input edge detection signal of single input port 1

67h Input edge detection signal of single input port 2 -

68h Input edge detection signal of single input port 3 -

69h Software event signal Software event signal

6Ah - DOC data operation condition met signal

Note:

1. Forthe RX210 Group,n=1to 4,7, 10, 12, 15, 16, 18 to 29.
For the RX220 Group, n = 1to 4, 10, 12, 15, 18, 20, 22, 24, 25.
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4.13 Comparison of I/O Ports

Table 4.34 to Table 4.35 list a Comparison of . Table 4.36 lists a Comparison of 1/0 Registers Associated With I/O

Ports.

Table 4.34 Comparison of Open Drain Output

Pin RX210 RX220
P03, P05, PO7 Not included Not included
P12, P13, P16, P17 Included Included
P14 Included Not included
P15 Included Included
P20 to P25 Included Not included
P26, P27 Included Included
P30, P32 to P34 Included Included
P31, P36, P37 Included Not included
P35 Not included Not included
P40 to P47 Not included Not included
P50 to P55 Not included Not included
PAO Included Not included
PA1l to PA7 Included Included
PBO, PB1, PB3, PB5 to PB7 Included Included
PB2, PB4 Included Not included
PCO to PC7 Included Included
PDO to PD7 Not included Not included
PEO to PE2 Included Included
PE3 to PE7 Included Not included
PHO to PH3 Not included Not included
PJ1, PJ3 Not included Not included
Table 4.35 Comparison of Driving Ability Switching

Pin RX210 RX220
P03, P05, P07 Fixed to normal output Fixed to normal output
P12, P13, P16, P17 Included Included
P14 Included Included
P15 Included Included
P20 to P25 Included Fixed to normal output
P26, P27 Included Fixed to normal output
P30, P32 to P34 Included Fixed to normal output
P31, P36, P37 Included Fixed to normal output
P35 Not included Not included
P40 to P47 Fixed to normal output Fixed to normal output
P50 to P55 Included Fixed to normal output
PAO Included Fixed to normal output
PAl to PA7 Included Fixed to normal output
PBO, PB1, PB3, PB5 to PB7 Included Included
PB2, PB4 Included Included
PCO to PC7 Included Included
PDO to PD7 Included Fixed to normal output
PEO to PE2 Included Fixed to normal output
PE3 to PE7 Included Fixed to normal output
PHO to PH3 Included Fixed to normal output
PJ1, PJ3 Included Fixed to normal output
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Table 4.36 Comparison of I/0 Registers Associated With 1/0O Ports

Register Symbol Bit Symbol RX210 RX220
P21, P31, PAL, PB1, PC1 PA1, PB1, PC1
ODRO B2 0: CMOS Output 0: CMOS Output
1: N-channel open-drain 1: N-channel open-drain
PSRA - - Port Switching Register A
PSRB - - Port Switching Register B
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4.14 Comparison of the MPC

Table 4.37 to Table 4.46 list a comparison of the allocation of pin functions to multiple pins. Note that pins with the “-
DS” suffix can be used to initiate release from the RX210's deep software standby mode.

Table 4.37 Comparison of the Allocation of Pin Functions to Multiple Pins (1/10)

Modulle/ Channel Pin Functions Allocation RX210 RX220
Function Port
Interrupt NMI P35 Present Present
IRQO-DS (input) P30 Present Present
IRQO . PDO Present Present
IRQO (input) PH1 Present Present
IRQ1-DS (input) P31 Present Present
IRQ1 . PD1 Present Present
IRQL (input) PH2 Present Present
IRQ2-DS (input) P32 Present Present
IRQ2 . P12 Present Present
IRQ2 (input) PD2 Present Present
IRQ3-DS (input) P33 Present Present
IRQ3 . P13 Present Present
IRQ3 (input) PD3 Present Present
IRQ4-DS (input) PB1 Present Present
P14 Present Present
Interrupt IRQ4 IRQ4 (input) P34 Present Present
PD4 Present Present
IRQ5-DS (input) PA4 Present Present
IRQ5 _ P15 Present Present
IRQ5 (input) PD5 Present Present
PES5 Present Present
IRQ6-DS (input) PA3 Present Present
IRQ6 _ P16 Present Present
IRQ6 (input) PD6 Present Present
PEG6 Present Present
IRQ7-DS (input) PE2 Present Present
IRQ7 _ P17 Present Present
IRQ7 (input) PD7 Present Present
PE7 Present Present
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Table 4.38 Comparison of the Allocation of Pin Functions to Multiple Pins (2/10)

Modulle/ Channel Pin Functions Allocation RX210 RX220
Function Port
P34 Present Present
MTIOCOA (|/O) PB3 Present Present
P13 Present Present
MTIOCOB (I/0O) P15 Present Present
MTUO PA1 Present Present
P32 Present Present
MTIOCOC (l/O) PB1 Present Present
P33 Present Present
MTIOCOD (l/O) PA3 Present Present
P20 Present Present
MTIOC1A (l/O) PE4 Present Present
MTU1 P21 Present Present
MTIOC1B (l/O) PB5 Present Present
P26 Present Present
MT|OC2A (|/O) PB5 Present Present
MTU2 P27 Present Present
MTIOC2B (I/0)
MTU2 PES5 Present Present
P14 Present Present
P17 Present Present
MTIOC3A (I/0O) PC1 Present Present
PC7 Present Present
PJ1 Present Present
P17 Present Present
P22 Present Present
MTIOC3B (|/O) PB7 Present Present
MTU3 PC5 Present Present
P16 Present Present
PCO Present Present
MT|OC3C (l/O) PC6 Present Present
PJ3 Present Present
P16 Present Present
P23 Present Present
MTIOC3D (l/O) PB6 Present Present
PC4 Present Present
RO1AN1346EJ0100 Rev. 1.00 Page 30 of 43
Mar. 1, 2013 RENESAS




RX210 and RX220 Groups

Comparison of the RX210 and RX220 Group MCUs

Table 4.39 Comparison of the Allocation of Pin Functions to Multiple Pins (3/10)

Module/ | o el Pin Functions Allocation RX210 RX220
Function Port
P24 Present Present
PAO Present Present
MTIOCA4A (1/0) PB3 Present Present
PE2 Present Present
P30 Present Present
P54 Present Present
MTIOCA4B (I/0) PC2 Present Present
PD1 Present Present
PE3 Present Present
MTU4 P25 Present Present
PB1 Present Present
MTIOCA4C (I/0) PE1 Present Present
PES5 Present Present
P31 Present Present
P55 Present Present
MTIOCA4D (1/0) PC3 Present Present
PD2 Present Present
PE4 Present Present
. PA4 Present Present
MTU2 MTIC5U (input) PD7 Present Present
. PA6 Present Present
MTUS MTICSV (input) PD6 Present Present
. PBO Present Present
MTICSW (input) PD5 Present Present
P14 Present Present
. P24 Present Present
MTCLKA (input) PA4 Present Present
PC6 Present Present
P15 Present Present
. P25 Present Present
MTU MTCLKB (input) PA6 Present Present
PC7 Present Present
P22 Present Present
MTCLKC (input) PA1 Present Present
PC4 Present Present
P23 Present Present
MTCLKD (input) PA3 Present Present
PC5 Present Present
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Table 4.40 Comparison of the Allocation of Pin Functions to Multiple Pins (4/10)

Modulle/ Channel Pin Functions Allocation RX210 RX220
Function Port
. PC4 Present Present
POEO POEO# (input) PD7 Present Present
. PB5 Present Present
POEL POE1# (input) PD6 Present Present
P34 Present Present
POE2 POE2# (input) PAG6 Present Present
PD5 Present Present
MTU2 P33 Present Present
POE3 POE3# (input) PB3 Present Present
PD4 Present Present
P17 Present Present
. P30 Present Present
POES POES# (input) PD3 Present Present
PE3 Present Present
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Table 4.41 Comparison of the Allocation of Pin Functions to Multiple Pins (5/10)

Module/ | el Pin Functions Allocation RX210 RX220
Function Port
P22 Present Present
TMOO (output) PB3 Present Present
PH1 Present Present
P21 Present Present
TMRO TMCIO (input) PB1 Present Present
PH3 Present Present
P20 Present Present
TMRIO (input) PA4 Present Present
PH2 Present Present
P17 Present Present
TMO1 (outpur) P26 Present Present
P02 Present Present
TMR1 TMCI1 (input) P54 Present Present
PC4 Present Present
. P24 Present Present
8-bit timer TMRIT (input) PB5 Present Present
P16 Present Present
TMO?2 (outpur) PC7 Present Present
P15 Present Present
TMR2 TMCIZ2 (input) P31 Present Present
PC6 Present Present
. P14 Present Present
TMRIZ (input) PC5 Present Present
P13 Present Present
TMO3 (output) P32 Present Present
P55 Present Present
. P27 Present Present
TMR3 TMCI3 (input) P34 Present Present
PAG6 Present Present
TMRI3 (input) P30 Present Present
P33 Present Present
R0O1AN1346EJ0100 Rev. 1.00 Page 33 of 43
Mar. 1, 2013 RENESAS




RX210 and RX220 Groups Comparison of the RX210 and RX220 Group MCUs

Table 4.42 Comparison of the Allocation of Pin Functions to Multiple Pins (6/10)

Modulle/ Channel Pin Functions Allocation RX210 RX220
Function Port
RXDO (input)/SMISOO (I/0)/SSCLO (1/O) P21 Present | Not present
sclo TXDO (output)/SMOSIO (1/O)/SSDAO (I/0) P20 Present | Not present
SCKO (I/0) P22 Present | Not present
CTSO0# (input)/RTS0# (output)/SSO# (input) P23 Present | Not present
. P15 Present Present
RXD1 (input)/SMISOL (I/0)/SSCL1 (I/0) P30 Present Present
TXD1 (output)/SMOSI1 (I/O)/SSDA1 (I/O) P16 Present | Present
P26 Present Present
SClI1
SCK1 (I/0) P17 Present Present
P27 Present Present
. . P14 Present Present
CTS1# (input)/ RTS1# (output)/ SS1# (input) P31l Present Present
PA2 Present Present
RXD5 (input)/SMISOS5 (I/O)/SSCL5 (I/0) PA3 Present Present
PC2 Present Present
SCI PA4 Present Present
TXD5 (output)/SMOSI5 (1/0)/SSDAS (1/0)
scl5 PC3 Present Present
PA1 Present Present
SCKS5 (I/0) PC1 Present Present
PC4 Present Present
. . PAG6 Present Present
CTS5# (input)/RTS5# (output)/SS5# (input) PCO Present Present
. P33 Present Present
RXD6 (input)/SMISO6 (1/0)/SSCL6 (I/0) PBO Present Present
P32 Present Present
TXD6 (output)/SMOSI6 (I/O)/SSDAG (I/0) PBO Present Present
SCl6
SCK6 (I/0) P34 Present Present
PB3 Present Present
. . PB2 Present Present
CTS6# (input)/RTS6# (output)/SS6# (input) P13 Present Present
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Table 4.43 Comparison of the Allocation of Pin Functions to Multiple Pins (7/10)

Module/"| - annel Pin Functions Allocation | oyo1g | Rx220
Function Port
RXD8 (input)/SMISO8 (1/0)/SSCL8 (I/0) PC6 Present | Not present
scls TXD8 (output)/SMOSI8 (1/0)/SSDAS (1/0) PC7 Present | Not present
SCKS8 (I/0) PC5 Present | Not present
CTS8# (input)/RTS8# (output)/SS8# (input) PC4 Present | Not present
RXD9 (input)/SMISO9 (1/0)/SSCL9 (I/0) PB6 Present Present
sCl9 TXD9 (output)/SMOSI9 (I/O)/SSDAS9 (I/0) PB7 Present Present
sCl SCK9 (I/0) PB5 Present Present
CTS9# (input)/RTS9# (output)/SS9# (input) PB4 Present Present
RXD12 (input)/SMISO12 (1/0)/
sscuz( (IF/)O))/RXDX12 (ir(lput)) PE2 Present |  Present
TXD12 (output)/SMOSI12 (I/0)/ISSDA12 (1/0)/
SCI12 (TXDpx1)2 (output)/S(IOX)12 (1/0) o) PE1 Present |  Present
SCK12 (1/0) PEO Present Present
CTS12# (input)/RTS12# (output)/SS12# (input) PE3 Present Present
PA2 Not Present
present
. Not
IRRXD5 (input) PA3 Present
present
IRDA PC2 Not Present
present
PA4 Not Present
IRTXDS (output) pr,e\lsem
PC3 ot Present
present
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Table 4.44 Comparison of the Allocation of Pin Functions to Multiple Pins (8/10)

Modulle/ Channel Pin Functions Allocation RX210 RX220
Function Port
SCL-DS (I/0O) P16 Present Present
SCL (1/0) P12 Present Present
RIIC RIICO SDA-DS (I/0O) P17 Present Present
SDA (I/0) P13 Present Present
PA5 Present Present
RSPCKA (1/0) PBO Present Present
PC5 Present Present
P16 Present Present
MOSIA (I/O) PAG6 Present Present
PC6 Present Present
P17 Present Present
MISOA (I/0O) PA7 Present Present
RSPI RSPIO PC7 Present Present
PA4 Present Present
SSLAQ (I/0) PC4 Present Present
PAO Present Present
SSLAL (output) PCO Present Present
PA1 Present Present
SSLAZ (output) PC1 Present Present
PA2 Present Present
SSLAS (output) PC2 Present Present
P16 Present Present
RTCOUT (output) P32 Present Present
RTC RTCICO (input) P30 Present Not present
RTCIC1 (input) P31 Present Not present
RTCIC2 (input) P32 Present Not present
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Table 4.45 Comparison of the Allocation of Pin Functions to Multiple Pins (9/10)

Modulle/ Channel Pin Functions Allocation RX210 RX220
Function Port
ANO0O0O (input) P40 Present Present
ANO0O01 (input) P41 Present Present
ANO0O02 (input) P42 Present Present
ANO0O03 (input) P43 Present Present
ANO004 (input) P44 Present Present
ANO0O05 (input) P45 Present Present
ANO0O06 (input) P46 Present Present
ANO0O7 (input) P47 Present Present
ANO0O08 (input) PEO Present Present
S12AD ANO0O09 (input) PE1 Present Present
ANO010 (input) PE2 Present Present
ANO011 (input) PE3 Present Present
ANO012 (input) PE4 Present Present
ANO013 (input) PE5 Present Present
ANO014 (input) PE6 Present Present
ANO015 (input) PE7 Present Present
P07 Present Present
ADTRGO# (input) P16 Present Present
P25 Present Present
DA DAO (output) P03 Present Not present
DA1 (output) P05 Present Not present
PAO Present Present
CAC CACREF (input) PC7 Present Present
PHO Present Present
CMPAL (input) PE3 Present Present
CMPA CMPA2 (input) PE4 Present Present
CVREFA (input) PA1 Present Present
CMPBO (input) PE1 Present Not present
CMPB CVREFBO (input) PE2 Present Not present
CMPBL1 (input) PA3 Present Not present
CVREFBLI1 (input) PA4 Present Not present
RO1AN1346EJ0100 Rev. 1.00 Page 37 of 43
Mar. 1, 2013 RENESAS




RX210 and RX220 Groups Comparison of the RX210 and RX220 Group MCUs

Table 4.46 Comparison of the Allocation of Pin Functions to Multiple Pins (10/10)

Modulle/ Channel Pin Functions Allocation RX210 RX220
Function Port

P24 Present Not present

CS0# (output) PC7 Present Not present

P25 Present Not present

CS1# (output) PC6 Present Not present

P26 Present Not present

CS2# (output) PC5 Present Not present

P27 Present Not present

CS3# (output) PC4 Present Not present

A0 to A7 (output) PAO to PA7 Present Not present

A8 to A15 (output) PBO to PB7 Present Not present

A16 to A23 (output) PCO to PC7 Present Not present

External bus DO to D7 (output) PDO to PD7 Present Not present

D8 to D15 (output) PEO to PE7 Present Not present

BCLK (output) P53 Present Not present

RD# (output) P52 Present Not present

WR# (output) P50 Present Not present

WRO# (output) P50 Present Not present

WR1# (output) P51 Present Not present

BCO# (output) PAO Present Not present

BC1# (output) P51 Present Not present

P51 Present Not present

WAIT# (input) P55 Present Not present

PC5 Present Not present

ALE (output) P54 Present Not present
4.15 Comparison of POE2
Table 4.47 lists a Comparison of POE2.
Table 4.47 Comparison of POE2

Item RX210 RX220

High-impedance is controlled
by an event signal

Pins for complementary PWM output from the MTU and output
pins for MTUO can be placed in the high-impedance by an event -
signal from the ELC.

4.16 Comparison of the CMT
Table 4.48 lists a Comparison of the CMT.

Table 4.48 Comparison of the CMT

Item

RX210 RX220

Event link facilities (output)

An event signal is output upon a CMT1 compare match. -

Event link facilities (input)

Linking to the specified module is possible. Count start, event
count, or count restart is possible upon the specified event.
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4.17 Comparison of the RTC
Table 4.49 lists a Comparison of the RTC. Table 4.50 lists a Comparison of I/O Registers Associated With the RTC.

Table 4.49 Comparison of the RTC

Item RX210 RX220
Count mode Calendar count mode Calendar count mode, binary count mode
Times when any of three event signals
Time capture are input can be captured. The month,
facility date, hour, minute, and second are )
captured for each event.
Event link function | Periodic event output -

Table 4.50 Comparison of I/O Registers Associated With the RTC

Register Symbol Bit Symbol RX210 RX220
In writing
0: Writing is invalid. In writing
1: The prescaler and target 0: Writing is invalid.
registers are reset by RTC 1: The prescaler and target
software reset. (R64CNT, registers are reset by RTC
RSECAR, RMINAR, RHRAR, software reset. (R64CNT,
RWKAR, RDAYAR, RMONAR, RSECAR, RMINAR, RHRAR,
RYRAR, RYRAREN, RADJ, RWKAR,
RESET RTCCRy, RSECCPy, RMINCPy, | RDAYAR, RMONAR, RYRAR,
RCR2 RHRCPy, RDAYCPy, RMONCPYy, | RYRAREN, RADJ, RCR2.ADJ30,
RCR2.ADJ30, RCR2.AADJE, RCR2.AADJE, RCR2.RTCOE)
RCR2.RTCOE)
In reading
In reading 0: In normal time operation, or
0: In normal time operation, or RTC software reset has
RTC software reset has completed.
completed. 1: During a RTC software reset
1: During a RTC software reset
CNTMD Reserved Count Mode Select

RTCCRy - Time Capture Control Register y

RSECCPy - Second Capture Register y

RMINCPy - Minute Capture Register y

RHRCPy - Hour Capture Register y

RDAYCPy - Day Capture Register y

ROMNCPy - Month Capture Register y

4.18 Comparison of the WDTA
Table 4.51 lists a Comparison of the WDTA.

Table 4.51 Comparison of the WDTA

Item RX210 RX220

Event link function (input) e Down-counter underflows i
P e Refreshing outside the refresh-permitted period (refresh error)
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419 Comparison of the SCI

Table 4.52 lists a Comparison of the SCI. Table 4.53 lists a Comparison of the 1/0O Register Associated With the SCI.

Table 4.52 Comparison of the SCI

Item RX210

RX220

Detection of a start bit in

Low level is selectable
asynchronous mode

Low level or falling edge is selectable

Table 4.53 Comparison of the I/O Register Associated With the SCI

Register Symbol Bit Symbol RX210

RX220

SEMR RXDESEL | -

Asynchronous Start Bit Edge Detection Select

4.20 Comparison of the RSPI
Table 4.54 lists a Comparison of the RSPI.

Table 4.54 Comparison of the RSPI

Item RX210 RX220
e 16.0 Mbps is available for products with at least 768 Kbytes or
Maximum bit rate products with at least 144 pins. 16.0 Mbps
when PCLK is 32 MHz | @ 8.00 Mbps is available for products with less than 768 Kbytes or '
products with less than 144 pins.
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4.21

Comparison of the S12AD

Table 4.55 lists a Comparison of the S12AD. Table 4.56 lists a Comparison of I/O Registers Associated With the

S12AD.

Table 4.55 Comparison of the S12AD

Item

RX210

RX220

Extended analog inputs

Temperature sensor output, internal
reference voltage

Internal reference voltage

Conversion time

1.0 us per channel (when A/D
conversion clock ADCLK =50 MHz)

1.56 ps per channel (when A/D
conversion clock ADCLK = 32 MHz)

Conditions of A/D
conversion start

e Software trigger

e Synchronous trigger: Trigger by
MTU, ELC, or temperature sensor

e Asynchronous trigger: A/D
conversion can be triggered from the
ADTRGO# pin.

e Software trigger

e Synchronous trigger: Trigger by MTU
or ELC

e Asynchronous trigger: A/D
conversion can be triggered from the
ADTRGO# pin.

Functions

e Sample-and-hold function

e Channel-dedicated sample-and-hold
function

e Variable sampling state count

e Self-diagnosis of 12-bit A/D converter

e A/D-converted value addition mode

e Analog input disconnection detection
assist

e Double trigger mode (duplication of
A/D conversion data)

e Sample-and-hold function

e Variable sampling state count

e Self-diagnosis of 12-bit A/D converter

e A/D-converted value addition mode

e Analog input disconnection detection
assist

e Double trigger mode (duplication of
A/D conversion data)

Table 4.56 Comparison of I/O Registers Associated With the S12AD

Register Symbol Bit Symbol RX210 RX220
A/D Temperature Sensor Data
ADTSDR i Register )
Trigger Select Trigger Select
0: A/D conversion is started by 0: A/D conversion is started by
the synchronous trigger (MTU, the synchronous trigger (MTU or
ADCSDR EXTRG ELC, or temperature sensor). ELC).
1: A/D conversion is started by 1: A/D conversion is started by
the asynchronous trigger the asynchronous trigger
(ADTRGO#). (ADTRGO#).
ADSHCR i A/D Sample.and Hold Circuit )
Control Register
AID Conversion Start Trigger A/D Conversion Start Trigger
Select Select
----: ADST - ADST
0000: ADTRGO# 0000: ADTRGO#
0001: TRGOAN :
: 0001: TRGOAN
0010: TRGOBN :
0011 TRGAN 0010: TRGOBN
ADSTRGR TRSA[3:0] : 0011: TRGAN
0100: TRGOEN :
: 0100: TRGOEN
0101: TRGOFN :
: 0101: TRGOFN
0110: TRG4AN :
: 0110: TRG4AN
0111: TRG4BN :
1000- TRG4ABN 0111: TRG4BN
: 1000: TRG4ABN
1001: ELC 1001 ELC
1010: Temperature sensor )
ADEXICR TSS Tempera}ture Sensor Output A/D Reserved
Conversion Select
ADSSTRO - A/D Sampling State Register O -
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4.22 Comparison of CMPA
Table 4.57 lists a Comparison of CMPA.

Table 4.57 Comparison of CMPA

Item RX210 RX220

Comparator A2
Input voltage to the CMPA2 pin has risen above or fallen below the -
CVREFA pin reference input voltage, or either of the two.

Event generation
timing to ELC

Comparison result | Comparator A2
output Comparison result can be output from a port by going through the ELC.

4.23 Comparison of the DOC
Table 4.58 lists a Comparison of the DOC.

Table 4.58 Comparison of the DOC

Item RX210 RX220
e The condition selected by the DOCR.DCSEL bit being met
Event link function (output) | - e The result of data addition being greater than FFFFh
e The result of data subtraction being less than 0000h

4.24 Comparison of the ROM
Table 4.59 lists a Comparison of the ROM. Table 4.60 lists a Comparison of 1/0 Registers Associated With the ROM.

Table 459 Comparison of the ROM

Item RX210 RX220

Memory capacity User area: 1 Mbyte max. User area: 256 Kbytes max.

Off-board proarammin A PROM programmer can be used to program the |
prog 9 | user area and user boot area.

Table 4.60 Comparison of I/O Registers Associated With the ROM

Register Symbol Bit Symbol RX210 RX220
FCURAME - FCU RAM Enable Register -
FENTRYR FENTRY1 | ROM P/E Mode Entry 1 -
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S. Reference Documents

User’s Manual: Hardware
RX210 Group User’s Manual: Hardware Rev.1.30 (RO1UHO0037EJ)
RX220 Group User’s Manual: Hardware Rev.1.00 (RO1UHO0292EJ)
The latest versions can be downloaded from the Renesas Electronics website.

Technical Update/Technical News
The latest information can be downloaded from the Renesas Electronics website.

Website and Support

Renesas Electronics website
http://www.renesas.com

Inquiries
http://www.renesas.com/contact/
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General Precautions in the Handling of MPU/MCU Products

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

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

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

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

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

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

stabilized.

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

5. Differences between Products

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

that the change will not lead to problems.

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




Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on
the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage

range, movement power voltage range, heat radiation characteristics, installation and other product ct El shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

10.

o

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.
(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.
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