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RX210 Group

1. Overview

1.2

List of Products

Table 1.3 to Table 1.7 are a list of products, and Figure 1.1 shows how to read the product part no., memory capacity,
and package type.

Table 1.3 List of Products Chip Version A: D Version (Ta = -40 to +85°C)
Operating
ROM RAM E2 Frequency Operating
Group | Part No. Orderable Part No. Package Capacity Capacity DataFlash | (Max.) Temperature
RX210 | R5F52108ADFP R5F52108ADFP#V0 PLQPO0100KB-A
R5F52108ADFN R5F52108ADFN#V0 PLQPO080KB-A
512 Kbytes
R5F52108ADFM R5F52108ADFM#V0 PLQPO0064KB-A
R5F52108ADLJ R5F52108ADLJ#UO PTLGO0100JA-A
64 Kbytes
R5F52107ADFP R5F52107ADFP#V0 PLQPO100KB-A
R5F52107ADFN R5F52107ADFN#VO PLQPO080OKB-A
384 Kbytes
R5F52107ADFM R5F52107ADFM#V0 PLQPO0064KB-A
R5F52107ADLJ R5F52107ADLJ#UO PTLGO0100JA-A
8 Kbytes 50 MHz —40 to +85°C
R5F52106ADFP R5F52106ADFP#V0 PLQPO0100KB-A
R5F52106ADFN R5F52106ADFN#V0 PLQPO080OKB-A
256 Kbytes | 32 Kbytes
R5F52106ADFM R5F52106ADFM#V0 PLQPO064KB-A
R5F52106ADLJ R5F52106ADLJ#UO PTLG0100JA-A
R5F52105ADFP R5F52105ADFP#V0 PLQPO0100KB-A
R5F52105ADFN R5F52105ADFN#V0 PLQPO080KB-A
128 Kbytes | 20 Kbytes
R5F52105ADFM R5F52105ADFM#V0 PLQPO0064KB-A
R5F52105ADLJ R5F52105ADLJ#UO PTLG0100JA-A
Note: < Orderable part numbers are current as of when this manual was published. Please make sure to refer to the relevant product

page on the Renesas website for the latest part numbers.
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RX210 Group 1. Overview
Table 1.6 List of Products Chip Version C: D Version (Ta = -40 to +85°C)
Operating
ROM RAM E2 Frequency Operating
Group | Part No. Orderable Part No. Package Capacity Capacity DataFlash | (Max.) Temperature
RX210 | R5F52108CDFP R5F52108CDFP#30 PLQPO0100KB-A
R5F52108CDFN R5F52108CDFN#30 PLQPO080KB-A
R5F52108CDFM R5F52108CDFM#30 PLQPO064KB-A
512 Kbytes
R5F52108CDLJ R5F52108CDLJ#U0O PTLG0100JA-A
R5F52108CDFF R5F52108CDFF#V0 PLQPO080JA-A
R5F52108CDFK R5F52108CDFK#30 PLQPO064GA-A
64 Kbytes | 8 Kbytes 50 MHz —40 to +85°C
R5F52107CDFP R5F52107CDFP#30 PLQPO100KB-A
R5F52107CDFN R5F52107CDFN#30 PLQPO080KB-A
R5F52107CDFM R5F52107CDFM#30 PLQPO064KB-A
384 Kbytes
R5F52107CDLJ R5F52107CDLJ#UO PTLG0100JA-A
R5F52107CDFF R5F52107CDFF#V0 PLQPO080JA-A
R5F52107CDFK R5F52107CDFK#30 PLQPO064GA-A

Note: < Orderable part numbers are current as of when this manual was published. Please make sure to refer to the relevant product
page on the Renesas website for the latest part numbers.

Table 1.7 List of Products Chip Version C: G Version (Ta =-40to +105°C)
Operating
ROM RAM E2 Frequency Operating

Group | Part No. Orderable Part No. Package Capacity Capacity DataFlash | (Max.) Temperature
RX210 | R5F52108CGFP R5F52108CGFP#30 PLQPO0100KB-A

R5F52108CGFN R5F52108CGFN#30 PLQPO080OKB-A

R5F52108CGFM R5F52108CGFM#30 PLQPO0064KB-A 512 Kbytes

R5F52108CGFF R5F52108CGFF#VO0 PLQPO080JA-A

R5F52108CGFK R5F52108CGFK#30 PLQPO064GA-A

64 Kbytes | 8 Kbytes 50 MHz —-40 to +105°C

R5F52107CGFP R5F52107CGFP#30 PLQPO100KB-A

R5F52107CGFN R5F52107CGFN#30 PLQPO080OKB-A

R5F52107CGFM R5F52107CGFM#30 PLQPO0064KB-A 384 Kbytes

R5F52107CGFF R5F52107CGFF#VO0 PLQPO080JA-A

R5F52107CGFK R5F52107CGFK#30 PLQPO064GA-A

Note: < Please contact Renesas Electronics sales office for derating of operation under Ta = +85°C to +105°C. Derating is the
systematic reduction of load for the sake of improved reliability.

Note:

page on the Renesas website for the latest part numbers.

Orderable part numbers are current as of when this manual was published. Please make sure to refer to the relevant product
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RX210 Group

1. Overview

1.3 Block Diagram

Figure 1.2 shows a block diagram.

N
>| E2 DataFlash |
— WDTA |
— IWDTa |
— ELC |
= |
) SClc x 12 channels
>| SCId x 1 channel |
j| RSPI x 1 channel | Port 3
>| RIIC x 1 channel |
© j| TPUa x 6 channels |
i<} Port 5
: MTU2a x 6 channels |
Q
- |
- TMR x 2 channels (unit 0) Port 7
g
3 ) TMR x 2 channels (unit 1) Port 8
AN £ ) CMT x 2 channels (unit 0)
= cub k1 ) CMT x 2 channels (unit 1)
ROM Port A
- . |
K|
\—| DTca k—i j| 12-bit A/D converter x 16 channels |
] 2 j| Temperature sensor | Port C
9 c ~
RAM K a[ e 2}
5 I g; é K| Dgf}'gﬁ:erf K >| 10-bit D/A converter x 2 channels |
o [
- : = | |[Pore]
2 ]
) M |2 — c tor A x 2 channel
N - 2 omparator channels
RX CPU ~ — Comparator B x 2 channels
;; PortH
—U—; ) |
£ Port J
iock : U
gen_eraFion 5 Port K
circuit = L BSC External bus
NS
ICUb: Interrupt controller RSPI:  Serial peripheral interface
DTCa: Data transfer controller RIIC: I°C bus interface
DMACA: DMA controller TPUa: 16-bit timer pulse unit
BSC: Bus controller MTUZ2a: Multi-function timer pulse unit 2
WDTA: Watchdog timer POE2a: Port output enable 2
IWDTa: Independent watchdog timer TMR:  8-bit timer
ELC: Event link controller CMT:  Compare match timer
CRC: CRC (cyclic redundancy check) calculator RTCb: Realtime clock
SClc, SCId: Serial communications interface DOC: Data operation circuit
CAC:  Clock frequency accuracy measurement circuit
Figure 1.2 Block Diagram
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RX210 Group

1. Overview
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Note: e This figure indicates the power supply pins and 1/O port pins. For the pin configuration,
see the table “List of Pins and Pin Functions (80-Pin LQFP)".

Figure 1.7 Pin Assignments of the 80-Pin LQFP
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RX210 Group

1. Overview
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Note: e This figure indicates the power supply pins and VO port pins. For the pin
configuration, see the table “List of Pins and Pin Functions (64-Pin LQFP)".

Figure 1.10

Pin Assignments of the 64-Pin LQFP
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RX210 Group

1. Overview

Table 1.10 List of Pins and Pin Functions (144-Pin LQFP) (4/ 4)

Pin Power Supply, Clock, Timers Communications

No. System Control 1/0 Port External Bus (MTU, TMR, POE) (SClc, SCId, RSPI, RIIC) Others
122 PD4 D4[A4/D4] POE3# IRQ4
123 PD3 D3[A3/D3] POE8# IRQ3
124 PD2 D2[A2/D2] MTIOC4D IRQ2
125 PD1 D1[A1/D1] MTIOC4B IRQ1
126 PDO DO[A0/DO] IRQO
127 P93 CTST#/RTST#/ISST#

128 P92 RXD7/SMISO7/SSCL7

129 P91 SCK7

130 VSS

131 P90 TXD7/SMOSI7/SSDA7

132 vcc

133 P47 ANO007
134 P46 AN006
135 P45 AN005
136 P44 ANO004
137 P43 AN003
138 P42 AN002
139 P41 ANO001
140 VREFLO

141 P40 ANO0OO
142 VREFHO

143 AVCCO

144 P07 ADTRGO#

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 1.15

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) (18 / 29)
Number of Access Cycles
Module Register Number Access ICLK > ICLK <

Address Symbol Register Name Symbol of Bits Size PCLK PCLK

0008 A064h SCI3 Serial status register SSR 8 8 2,3 PCLKB 2ICLK
0008 A065h SCI3 Receive data register RDR 8 8 2, 3 PCLKB 2 ICLK
0008 A066h SCI3 Smart card mode register SCMR 8 8 2,3 PCLKB 2ICLK
0008 A067h SCI3 Serial extended mode register SEMR 8 8 2, 3 PCLKB 2 ICLK
0008 A068h SCI3 Noise filter setting register SNFR 8 8 2,3 PCLKB 2ICLK
0008 A069h SCI3 12C mode register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK
0008 AO6Ah SCI3 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2ICLK
0008 A06Bh SCI3 12C mode register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK
0008 AO6Ch SCI3 12C status register SISR 8 8 2,3 PCLKB 2ICLK
0008 A06Dh SCI3 SPI mode register SPMR 8 8 2, 3 PCLKB 2 ICLK
0008 A080h SCl4 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK
0008 A081h SCl4 Bit rate register BRR 8 8 2, 3 PCLKB 2 ICLK
0008 A082h SCl4 Serial control register SCR 8 8 2,3 PCLKB 2ICLK
0008 A083h SCl4 Transmit data register TDR 8 8 2, 3 PCLKB 2 ICLK
0008 A084h SCl4 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK
0008 A085h SCl4 Receive data register RDR 8 8 2, 3 PCLKB 2 ICLK
0008 A086h SCl4 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK
0008 A087h SCl4 Serial extended mode register SEMR 8 8 2, 3 PCLKB 2 ICLK
0008 A088h SCl4 Noise filter setting register SNFR 8 8 2,3 PCLKB 2 ICLK
0008 A089h SCl4 12C mode register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK
0008 AOBAh SCl4 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2ICLK
0008 A08Bh SCl4 12C mode register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK
0008 A08Ch SCl4 12C status register SISR 8 8 2,3 PCLKB 2ICLK
0008 A08Dh SCl4 SPI mode register SPMR 8 8 2, 3 PCLKB 2 ICLK
0008 AOACh SCI5 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK
0008 AOA1h SCI5 Bit rate register BRR 8 8 2, 3 PCLKB 2 ICLK
0008 AOA2h SCI5 Serial control register SCR 8 8 2,3 PCLKB 2ICLK
0008 AOA3h SCI5 Transmit data register TDR 8 8 2,3 PCLKB 2 ICLK
0008 AOA4h SCI5 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK
0008 AOA5h SCI5 Receive data register RDR 8 8 2, 3 PCLKB 2 ICLK
0008 AOAGh SCI5 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK
0008 AOA7h SCI5 Serial extended mode register SEMR 8 8 2, 3 PCLKB 2 ICLK
0008 AOA8h SCI5 Noise filter setting register SNFR 8 8 2,3 PCLKB 2 ICLK
0008 AOA9h SCI5 12C mode register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK
0008 AOAAh SCI5 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2ICLK
0008 AOABh SCI5 12C mode register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK
0008 AOACh SCI5 12C status register SISR 8 8 2,3 PCLKB 2ICLK
0008 AOADh SCI5 SPI mode register SPMR 8 8 2, 3 PCLKB 2 ICLK
0008 AOCOh SCI6 Serial mode register SMR 8 8 2,3 PCLKB 2 ICLK
0008 AOC1h SCI6 Bit rate register BRR 8 8 2, 3 PCLKB 2 ICLK
0008 AOC2h SCI6 Serial control register SCR 8 8 2,3 PCLKB 2 ICLK
0008 AOC3h SCI6 Transmit data register TDR 8 8 2, 3 PCLKB 2 ICLK
0008 AOC4h SCI6 Serial status register SSR 8 8 2,3 PCLKB 2 ICLK
0008 AOC5h SCI6 Receive data register RDR 8 8 2, 3 PCLKB 2 ICLK
0008 AOC6h SCI6 Smart card mode register SCMR 8 8 2,3 PCLKB 2 ICLK
0008 AOC7h SClI6 Serial extended mode register SEMR 8 8 2, 3 PCLKB 2ICLK
0008 AOC8h SCI6 Noise filter setting register SNFR 8 8 2,3 PCLKB 2 ICLK
0008 AOCSh SClI6 12C mode register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK
0008 AOCAh SCI6 12C mode register 2 SIMR2 8 8 2,3 PCLKB 2ICLK
0008 AOCBh SClI6 12C mode register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK
0008 AOCCh SCI6 12C status register SISR 8 8 2,3 PCLKB 2ICLK

RO1DS0041EJ0150 Rev.1.50

Oct 18, 2013

RENESAS

Page 75 of 221



RX210 Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (23 / 29)

Number of Access Cycles

Module Register Number Access ICLK > ICLK <
Address Symbol Register Name Symbol of Bits Size PCLK PCLK
0008 C042h PORT2 Port input data register PIDR 8 8 3or4 3ICLK
PCLKB cycles when
cycles when reading,
reading, 2ICLK
2o0r3 cycles when
PCLKB writing
cycles when
writing
0008 C043h PORT3 Port input data register PIDR 8 8 3or4 3ICLK

PCLKB cycles when
cycles when reading,

reading, 2ICLK
20r3 cycles when
PCLKB writing
cycles when
writing
0008 C044h PORT4 Port input data register PIDR 8 8 3or4 3ICLK

PCLKB cycles when
cycles when reading,

reading, 2 ICLK
20r3 cycles when
PCLKB writing
cycles when
writing
0008 C045h PORT5 Port input data register PIDR 8 8 3or4d 3ICLK
PCLKB cycles when
cycles when reading,
reading, 2ICLK
2o0r3 cycles when
PCLKB writing
cycles when
writing
0008 C046h PORT6 Port input data register PIDR 8 8 3or4 3ICLK

PCLKB cycles when
cycles when reading,

reading, 2 ICLK
2o0r3 cycles when
PCLKB writing
cycles when
writing
0008 C047h PORT7 Port input data register PIDR 8 8 3ord 3ICLK

PCLKB cycles when
cycles when reading,

reading, 2ICLK
2o0r3 cycles when
PCLKB writing
cycles when
writing
0008 C048h PORT8 Port input data register PIDR 8 8 3or4 3ICLK

PCLKB cycles when
cycles when reading,

reading, 2 ICLK
2or3 cycles when
PCLKB writing
cycles when
writing
0008 C049h PORT9 Port input data register PIDR 8 8 3or4d 3ICLK
PCLKB cycles when
cycles when reading,
reading, 2 ICLK
20r3 cycles when
PCLKB writing
cycles when
writing
0008 CO4Ah PORTA Port input data register PIDR 8 8 3or4 3ICLK

PCLKB cycles when
cycles when reading,

reading, 2 ICLK
2o0r3 cycles when
PCLKB writing
cycles when
writing
0008 C04Bh PORTB Port input data register PIDR 8 8 3or4 3ICLK
PCLKB cycles when
cycles when reading,
reading, 2ICLK
2o0r3 cycles when
PCLKB writing
cycles when
writing
R01DS0041EJ0150 Rev.1.50 RENESAS Page 80 of 221
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RX210 Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (25 / 29)
Number of Access Cycles
Module Register Number Access ICLK > ICLK <

Address Symbol Register Name Symbol of Bits Size PCLK PCLK

0008 C080 PORTO Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C082h PORT1 Open drain control register 0 ODRO 8 8,16 2, 3 PCLKB 2ICLK
0008 C083h PORT1 Open drain control register 1 ODR1 8 8,16 2,3 PCLKB 2 ICLK
0008 C084h PORT2 Open drain control register 0 ODRO 8 8,16 2, 3 PCLKB 2ICLK
0008 C085h PORT2 Open drain control register 1 ODR1 8 8,16 2,3 PCLKB 2 ICLK
0008 C086h PORT3 Open drain control register 0 ODRO 8 8,16 2, 3 PCLKB 2ICLK
0008 C087h PORT3 Open drain control register 1 ODR1 8 8,16 2,3 PCLKB 2 ICLK
0008 C08Ch PORT6 Open drain control register 0 ODRO 8 8,16 2, 3 PCLKB 2ICLK
0008 CO8Eh PORT7 Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 CO8Fh PORT7 Open drain control register 1 ODR1 8 8,16 2, 3 PCLKB 2 ICLK
0008 C090h PORT8 Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C092h PORT9 Open drain control register 0 ODRO 8 8,16 2, 3 PCLKB 2ICLK
0008 C094h PORTA Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C095h PORTA Open drain control register 1 ODR1 8 8,16 2, 3 PCLKB 2ICLK
0008 C096h PORTB Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C097h PORTB Open drain control register 1 ODR1 8 8,16 2, 3 PCLKB 2ICLK
0008 C098h PORTC Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C09%h PORTC Open drain control register 1 ODR1 8 8,16 2, 3 PCLKB 2ICLK
0008 C09Ch PORTE Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 C09Dh PORTE Open drain control register 1 ODR1 8 8,16 2, 3 PCLKB 2 ICLK
0008 COA6h PORTK Open drain control register 0 ODRO 8 8,16 2,3 PCLKB 2 ICLK
0008 COA7h PORTK Open drain control register 1 ODR1 8 8,16 2, 3 PCLKB 2ICLK
0008 COCOh PORTO Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC1h PORT1 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC2h PORT2 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC3h PORT3 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK
0008 COC4h PORT4 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC5h PORT5 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK
0008 COC6h PORT6 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC7h PORT7 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK
0008 COC8h PORT8 Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COC9h PORT9 Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK
0008 COCAh PORTA Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COCBh PORTB Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COCCh PORTC Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COCDh PORTD Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK
0008 COCEh PORTE Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COCFh PORTF Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COD1h PORTH Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COD2h PORTJ Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COD3h PORTK Pull-up control register PCR 8 8 2,3 PCLKB 2 ICLK
0008 COD4h PORTL Pull-up control register PCR 8 8 2, 3 PCLKB 2 ICLK
0008 COEOh PORTO Drive capacity control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COElh PORT1 Drive capacity control register DSCR 8 8 2, 3 PCLKB 2ICLK
0008 COE2h PORT2 Drive capacity control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COE3h PORT3 Drive capacity control register DSCR 8 8 2, 3 PCLKB 2 ICLK
0008 COE5h PORT5 Drive capacity control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COE6h PORT6 Drive capacity control register DSCR 8 8 2, 3 PCLKB 2 ICLK
0008 COE7h PORT7 Drive capacity control register DSCR 8 8 2,3 PCLKB 2 ICLK
0008 COE8h PORT8 Drive capacity control register DSCR 8 8 2, 3 PCLKB 2 ICLK
0008 COESh PORT9 Drive capacity control register DSCR 8 8 2,3 PCLKB 2ICLK
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40
Ta=105°C, ICLK =50 MHz*2 __|
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30 Ta = 25°C, ICLK = 50 MHz*'
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Note 1. All peripheral operation is normal. This does not include BGO operation.
Average value of the tested middle samples during product evaluation.
Note 2. All peripheral operation is maximum. This does not include BGO operation.
Average value of the tested upper-limit samples during product evaluation.

Figure 5.1 Voltage Dependency in High-Speed Operating Mode (Reference Data) for Chip Version

A
35
Ta=105°C, ICLK =32 MHz*?2 __ |
30
25 Ta = 25°C, ICLK = 32 MHz*"
Ta = 105°C, ICLK = 20 MHz*?
T 20
Z; Ta = 25°C, ICLK = 20 MHz*!
O
= 15
10
5
0
15 2 25 3 35 4 45 5 55 6

VCC (V)

Note 1. All peripheral operation is normal. This does not include BGO operation.
Average value of the tested middle samples during product evaluation.

Note 2. All peripheral operation is maximum. This does not include BGO operation.
Average value of the tested upper-limit samples during product evaluation.

Figure 5.2 Voltage Dependency in Middle-Speed Operating Modes 1A and 1B (Reference Data) for
Chip Version A
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[Chip version A]
Table 5.8 DC Characteristics (7)
Conditions: VCC = AVCCO0=1.62t05.5V,VSS =AVSS0=0V, T, =-40to +105°C
. Test
*3
Item Symbol | Typ. Max. | Unit Conditions
Supply Software Flash memory power supplied, T, =25°C lec 175 — HA
current*l | standby mode*2 | HOCO power supplied, POR low
power consumption function disabled
(SOFTCUT[2:0] bits = 000b)
Flash memory power supplied, T,=25°C 3.0 —
HOCO power no_t suppheq, POR low T,=85°C — 130
power consumption function enabled
(SOFTCUT[2:0] bits = 110b) T, =105°C — 150
Flash memory power not supplied, T,=25°C 2.0 —
HOCO power no_t suppheq, POR low T,=85°C — 120
power consumption function enabled
(SOFTCUT[2:0] bits = 111b) T, =105°C — 140
Deep software Flash memory power not supplied, T,=25°C 0.45
standby mode*2 | HOCO power not supplied, POR low T. -85
. . a=85°C — 20
power consumption function enabled
(DEEPCUTL bit = 1) T, =105°C — 25
Increments produced by running voltage detection circuits and disabling 1.4 —
the POR low power consumption function
Increment for RTC operation (low CL) 0.8 —
Increment for RTC operation (standard CL) 2.0 —

Note 1. Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.

Note 2. The IWDT and LVD are stopped.
Note 3. VCC=3.3V.
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5.2.3 RIIC Pin Output Characteristics
Figure 5.55 to Figure 5.58 show the output characteristics of the RIIC pin.
IOL vs VOL [V]
70
VCC =55V
) / —
50
< /
% 40
o /
VCC =33V
30
// vec =27V
. /
0
0 1 2 3 4 5 6
VOL [V]

Figure 5.55 VOL and IOL Voltage Characteristics of RIIC Output Pin at Ta = 25°C (Reference Data)

IOL vs VOL [V]

25

20 Ta=25°C
/ o
15

10

Ta =-40°C

IOL [mA]

0 0.5 1 15 2 2.5 3

VOL [V]

Figure 5.56  VOL and IOL Temperature Characteristics of RIIC Output Pin at VCC = 2.7 V (Reference
Data)
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[Chip version B]

Table 5.36  Operation Frequency Value (Middle-Speed Operating Mode 2A)
Conditions: VCC = AVCCO =1.62t0 5.5V, VSS = AVSS0 = VREFL = VREFLO =0V, T, = -40to +105°C
Item Symbol vee Unit
1.62t01.8V 1.8t02.7V 27t055V
Maximum operating System clock (ICLK) frnax 8 16 32 MHz
frequency FlashiF clock (FCLK)*L 8 16 32
Peripheral module clock (PCLKB) 8 16 32
Peripheral module clock (PCLKD)*2 8 16 32
External bus clock (BCLK) 8 16 25
BCLK pin output 8 8 12.5

Note 1. The VCC is 2.7 to 5.5 V and the lower-limit frequency of FCLK is 4 MHz during programming or erasing of the flash memory.
Note 2. The lower-limit frequency of PCLKD is 1 MHz when the A/D converter is in use.

[Chip version B]
Table 5.37

Operation Frequency Value (Middle-Speed Operating Mode 2B)

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

Item Symbol vee Unit
1.62t01.8V 1.8t02.7V 27t055V
Maximum operating System clock (ICLK) frnax 8 16 32 MHz
frequency FlashiF clock (FCLK)*! 8 16 32
Peripheral module clock (PCLKB) 8 16 32
Peripheral module clock (PCLKD)*2 8 16 32
External bus clock (BCLK) 8 16 25
BCLK pin output 8 8 12.5

Note 1. The VCC is 1.62 to 3.6 V and the lower-limit frequency of FCLK is 4 MHz during programming or erasing of the flash memory.
Note 2. The lower-limit frequency of PCLKD is 1 MHz when the A/D converter is in use.

[Chip versions A and C]

Table 5.38 Operation Frequency Value (Low-Speed Operating Mode 1)
Conditions: VCC = AVCCO =1.62t0 5.5V, VSS = AVSS0 = VREFL = VREFLO =0V, T, = -40to +105°C
Item Symbol vee Unit
1.62t01.8V 1.8t02.7V 27t055V
Maximum operating System clock (ICLK) frnax 1 1 1 MHz
frequency FlashiF clock (FCLK)*L 1 1 1
Peripheral module clock (PCLKB) 1 1 1
Peripheral module clock (PCLKD)*2 1 1 1
External bus clock (BCLK) 1 1 1
BCLK pin output 1 1 1

Note 1. Programming and erasing the flash memory is impossible.
Note 2. The lower-limit frequency of PCLKD is 1 MHz when the A/D converter is in use.
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Table 5.54 Bus Timing (Multiplexed Bus) (3)

Conditions: VCC = AVCC0=1.62t0 1.8V, VSS = AVSSO = VREFL =VREFLO =0V,
fBCLK = 12 MHz (BCLK pin output frequency < 6 MHz), T, = —40 to +105°C, Vo = VCC % 0.5,
VoL =VCC x 0.5, [oy =—0.5 mA, Ig_. =0.5 mA, C_ =30 pF
When normal output is selected by the drive capacity register

Iltem Symbol Min. Typ. Max. Unit
Address delay time tap — 125 ns Figure 5.81 and
Byte control delay time taco — 125 ns Figure 5.82
CS# delay time tcsp — 125 ns
RD# delay time trsp — 125 ns
ALE delay time tALED — 125 ns
Read data setup time trps 85 — ns
Read data hold time tRDH 0 — ns
WR# delay time twRD — 125 ns
Write data delay time twop — 125 ns
Write data hold time twbH 0 — ns
WAIT# setup time twrs 85 — ns Figure 5.80
WAIT# hold time twTH 0 — ns
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Table 5.58 Timing of On-Chip

Peripheral Modules (4)

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

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

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

< »

TSEN J Temperature sensor is operating

Temperature
sensor is stopped

sensor output

PGAEN PGA is operating sptggplesd PGA is operating PGA is stopped
— Automatic clearing Automatic clearing
Trigger to start A/D
conversion from the I_I A/D activation trigger I_I A/D activation trigger
temperature sensor
(internal signal)
AID t i AD i D
converter Idle Sampling conversion Idle Sampling conversion Idle
ADTSDR register 1st result of A/D conversion of the temperature 2nd result of A/D conversion of the

temperature sensor output

A/D interrupt request
(S12ADIO)

Figure 5.102 A/D Conversion Timing Example of the Temperature Sensor (Two Conversions

Performed)

5.7 Comparator Characteristics

Table 5.70 Comparator Characteristics

Conditions: VCC = AVCCO0=1.62t05.5V, VSS = AVSS0 = VREFL = VREFLO =0V, T, =-40to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions
Comparator A External reference voltage input LVREF 1.4 — VCC Vv
range
External comparison voltage \ -0.3 — VCC +0.3 Y
(CMPA1, CMPA2) input range
Offset — — +50 +150 mV
Comparator output delay time*1 — — 3 — us | Atfalling edge
VI = LVREF — 110 mV
— 2 — ps | Atfalling edge
VI<LVREF-1V
— 3 — us | Atrising edge
VI = LVREF + 160 mV
— 15 — ps | Atrising edge
VI>LVREF +1V
Comparator operating current ICMPA — 0.5 — HA | VCC =50V
Comparator B Input reference voltage for VREF 0 — VCC-14 \%
CVREFBO, CVREFB1
Input voltage for CMPBO, VI -0.3 — VCC +0.3 \%
CMPB1
Offset — — +10 +100 mV
Comparator output delay time ty — — 1 S | VI =VREF + 100 mV
Comparator operating current ICMPB — 75 150 WA | VCC =50V
For total two channels
Note 1. When the digital filter is disabled.
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[Chip versions A and C]

Table 5.77

: middle-speed operating mode 1B

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

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

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

Note 1. The operating frequency is 20 MHz (max.) when the voltage is in the range from 1.62 V to less than 1.8 V.
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[Chip versions A and C]
Table 5.83 E2 DataFlash Characteristics (4)
: middle-speed operating mode 1B
Conditions: VCC = AVCCO0 =1.62 to 3.6 V, VREFH = VREFHO = AVCCO, VSS = AVSS0 = VREFL = VREFLO =0V
Temperature range for the programming/erasure operation: T, = —40 to +105°C

FCLK =4 MHz FCLK = 32 MHz*1 ]
Item Symbol - - Unit
Min. Typ. Max. Min. Typ. Max.
Programming time 2 bytes top2 — 0.52 5.1 — 0.24 2.8 ms
when Nppgc <100 times [T o0 torg — 057 | 6.0 — 026 | 32
Programming time 2 bytes top2 — 0.77 7.6 — 0.36 4.2 ms
when Nppec > 100 times  7gy 0 og tops —_ 084 | 88 — 038 | 45
Erasure time 128 bytes tbe128 — 6.8 325 — 4.4 12 ms
when Nppgc < 100 times
Erasure time 128 bytes thE128 — 8.2 51.4 — 5.3 17 ms
when Nppgc > 100 times
Blank check time 2 bytes tbec2 — — 110 — — 40 us
2 Kbytes tbBC2K — — 16.3 — — 2.6 ms
Suspend delay time during programming tbspp — — 1.7 — — 1.6 ms
(in programming/erasure priority mode)
First suspend delay time during tbspsp1 — — 220 — — 120 us
programming (in suspend priority mode)
Second suspend delay time during tbspsp2 — — 1.7 — — 1.6 ms
programming (in suspend priority mode)
Suspend delay time during erasing tbsep — — 1.7 — — 1.6 ms
(in programming/erasure priority mode)
First suspend delay time during erasing tpbsesDL — — 220 — — 120 [V
(in suspend priority mode)
Second suspend delay time during erasing | tpsesp2 — — 17 — — 1.6 ms
(in suspend priority mode)

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