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RX210 Group 1. Overview

Table 1.8 Pin Functions (4/4)

Classifications Pin Name I/0 Description
Analog power AVCCO Input Analog voltage supply pin for the 12-bit A/D converter. Connect this
supply pin to VCC if the 12-bit A/D converter is not to be used.
AVSSO Input Analog ground pin for the 12-bit A/D converter. Connect this pin to
VSS if the 12-bit A/D converter is not to be used.
VREFHO Input Analog reference voltage supply pin for the 12-bit A/D converter.
Connect this pin to VCC if the 12-bit A/D converter is not to be used.
VREFLO Input Analog reference ground pin for the 12-bit A/D converter. Connect
this pin to VSS if the 12-bit A/D converter is not to be used.
VREFH Input Analog voltage supply pin for the D/A converter. Connect this pin to
VCC if the D/A converter is not to be used.
VREFL Input Analog ground pin for the D/A converter. Connect this pin to VSS if
the D/A converter is not to be used.
1/0 ports P00 to P03, P05, P07 1/0 6-bit input/output pins.
P12 to P17 110 6-bit input/output pins.
P20 to P27 110 8-bit input/output pins.
P30 to P37 110 8-bit input/output pins. (P35 input pin)
P40 to P47 110 8-bit input/output pins.
P50 to P56 110 7-bit input/output pins.
P60 to P67 110 8-bit input/output pins.
P70 to P77 110 8-bit input/output pins.
P80 to P83, P86, P87 110 6-bit input/output pins.
P90 to P93 110 4-bit input/output pins.
PAO to PA7 I/0 8-bit input/output pins.
PBO to PB7 110 8-bit input/output pins.
PCO to PC7 110 8-bit input/output pins.
PDO to PD7 I/0 8-bit input/output pins.
PEO to PE7 110 8-bit input/output pins.
PF5 110 1-bit input/output pin.
PHO to PH3 110 4-bit input/output pins.
PJ1, PJ3, PJ5 110 3-bit input/output pins.
PK2 to PK5 110 4-bit input/output pins.
PLO, PL1 1/0 2-bit input/output pins.
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RX210 Group 1. Overview

RX210 Group
PTLGO100JA-A
(100-pin TFLGA)

(Upper perspective view)
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Note: < This figure indicates the power supply pins and VO port pins. For the pin configuration, see the table “List of Pins and
Pin Functions (100-Pin TFLGA)".
Note: < For the position of Al pin in the package, see “Package Dimensions”.

Figure 1.5 Pin Assignments of the 100-Pin TFLGA (Upper Perspective View)
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RX210 Group 1. Overview
Table 1.10 List of Pins and Pin Functions (144-Pin LQFP) (2/ 4)
Pin Power Supply, Clock, Timers Communications
No. System Control 1/0 Port External Bus (MTU, TMR, POE) (SClc, SCId, RSPI, RIIC) Others
40 P16 MTIOC3C/MTIOC3D/  TXD1/SMOSI1/SSDA1/ IRQ6/RTCOUT/
TMO2/TIOCB1/TCLKC MOSIA/SCL-DS/RXD3/ ADTRGO#
SMISO3/SSCL3
41 P86 TIOCAO
42 P15 MTIOCOB/MTCLKB/ RXD1/SMISO1/SSCL1/ IRQ5
TMCI2/TIOCB2/TCLKB SCK3
43 P14 MTIOC3A/MTCLKA/ CTS1#/RTS1#/SS1# IRQ4
TMRI2/TIOCB5/TCLKA
44 P13 MTIOCOB/TMO3/ SDA/TXD2/SMOSI2/ IRQ3
TIOCAS SSDA2
45 P12 TMCI1 SCL/RXD2/SMISO2/ IRQ2
SSCL2
46 PH3 TMCIO
a7 PH2 TMRIO IRQ1
48 PH1 TMOO0 IRQO
49 PHO CACREF
50 P56 MTIOC3C/TIOCA1
51 P55 WAIT# MTIOC4D/TMO3
52 P54 ALE MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#
53 BCLK P53
54 P52 RD# RXD2/SMISO2/SSCL2
55 P51 WR1#/BC1#/WAIT# SCK2
56 P50 WRO#/WR# TXD2/SMOSI2/SSDA2
57 VSS
58 P83 MTIOC4C CTS10#/RTS10#
59 VCC
60 PC7 A23/CSO# MTIOC3A/TMO2/ TXD8/SMOSI8/SSDAS/ CACREF
MTCLKB MISOA
61 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/SMISO8/SSCL8/
TMCI2 MOSIA
62 PC5 A21/CS2#/WAIT# MTIOC3B/MTCLKD/ SCK8/RSPCKA
TMRI2
63 P82 MTIOC4A TXD10/SMOSI10/SSDA10
64 P81 MTIOC3D RXD10/SMISO10/SSCL10
65 P80 MTIOC3B SCK10
66 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCK5/CTS8#/RTS8#/
TMCI1/POEO# SS8#/SSLAO
67 PC3 A19 MTIOC4D/TCLKB TXD5/SMOSI5/SSDAS
68 P77 TXD11/SMOSI11/SSDA11
69 P76 RXD11/SMISO11/SSCL11
70 PC2 Al18 MTIOC4B/TCLKA RXD5/SMISO5/SSCL5/
ISSLA3
71 P75 SCK11
72 P74 CTS11#/RTS11#/SS11#
73 PC1 Al17 MTIOC3A/TCLKD SCK5/SSLA2
74 PL1
75 PCO Al16 MTIOC3C/TCLKC CTS5#/RTS5#/SS5#/
SSLAL
76 PLO
77 P73
78 PB7 A15 MTIOC3B/TIOCB5 TXD9/SMOSI9/SSDA9
79 PB6 Al4 MTIOC3D/TIOCAS RXD9/SMISO9/SSCL9
80 PB5 A13 MTIOC2A/MTIOC1B/ SCK9
TMRI1/POE1#/TIOCB4
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RX210 Group 1. Overview
Table 1.10 List of Pins and Pin Functions (144-Pin LQFP) (3/4)
Pin Power Supply, Clock, Timers Communications
No. System Control 1/0 Port External Bus (MTU, TMR, POE) (SClc, SCId, RSPI, RIIC) Others
81 PB4 Al2 TIOCA4 CTS#IRTS9#/SSo#
82 PB3 All MTIOCOA/MTIOC4A/ SCK4/SCK6
TMOO/POE3#/
TIOCD3/TCLKD
83 PB2 A10 TIOCC3/TCLKC CTS4#/RTSA#ISSA#/
CTS6#/RTS6#/SS6#
84 PB1 A9 MTIOCOC/MTIOCA4AC/  TXD4/SMOSI4/SSDA4/ IRQ4-DS
TMCIO/TIOCB3 TXD6/SMOSI6/SSDA6
85 P72
86 P71
87 PBO A8 MTIC5W/TIOCA3 RXD4/SMISO4/SSCL4/
RXD6/SMISO6/SSCL6/
RSPCKA
88 PA7 A7 TIOCB2 MISOA
89 PA6 A6 MTIC5V/MTCLKB/ CTS5#/RTS5#/SS5#/
TMCI3/POE2#/TIOCA2 MOSIA/
90 PA5 A5 TIOCB1 RSPCKA
91 VCC
92 PA4 A4 MTIC5U/MTCLKA/ TXD5/SMOSI5/SSDA5/ IRQ5-DS/CVREFB1
TMRIO/TIOCAL SSLAO
93 VSS
94 PA3 A3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5 IRQ6-DS/CMPB1
TIOCDO/TCLKB
95 PA2 A2 RXD5/SMISO5/SSCL5/
SSLA3
96 PAL Al MTIOCOB/MTCLKC/ SCK5/SSLA2 CVREFA
TIOCBO
97 PAO AO0/BCO# MTIOC4A/TIOCAO SSLA1 CACREF
98 P67
99 P66
100 P65
101 PE7 D15[A15/D15] IRQ7/ANO15
102 PE6 D14[A14/D14] CTS4#/RTSA#ISS4# IRQ6/AN014
103 PK5 TXD4/SMOSI4/SSDA4
104 P70 SCK4
105 PK4 RXD4/SMISO4/SSCL4
106 PE5 D13[A13/D13] MTIOC4C/MTIOC2B IRQ5/AN013
107 PE4 D12[A12/D12] MTIOC4D/MTIOC1A AN012/CMPA2
108 PE3 D11[A11/D11] MTIOC4B/POES8# CTS12#/RTS12#/SS12# ANO11/CMPA1
109 PE2 D10[A10/D10] MTIOC4A RXD12/RXDX12/ IRQ7-DS/AN010/
SMISO12/SSCL12 CVREFBO
110 PE1 D9[A9/D9] MTIOC4C TXD12/TXDX12/SIOX12/  ANO09/CMPBO
SMOSI12/SSDA12
111 PEO D8[A8/D8] SCK12 ANO008
112 P64
113 P63
114 P62
115 P61 CTS9#/RTS9#/SS9#
116 PK3 RXD9/SMISO9/SSCL9
117 P60 SCK9
118 PK2 TXD9/SMOSI9/SSDA9
119 PD7 D7[A7/D7] MTIC5U/POEQO# IRQ7
120 PD6 D6[A6/D6] MTIC5V/POE1# IRQ6
121 PD5 D5[A5/D5] MTIC5W/POE2# IRQ5
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RX210 Group

1. Overview

Table 1.16

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

Power Supply,

Clock, System Timers Communication
Pin No.  Control 1/0 Port (MTU, TMR, POE) (SClc, SClid, RSPI, RIIC) Others
1 P03 DAO
2 VCL
3 MD FINED
4 XCIN
5 XCOUT
6 RES#
7 XTAL P37
8 VSS
9 EXTAL P36
10 VCC
11 P35 NMI
12 P32 MTIOCOC/TMO3 TXD6/SMOSI6/SSDAG IRQ2-DS/RTCOUT/
RTCIC2
13 P31 MTIOC4D/TMCI2 CTSI#/RTS1#/SS1# IRQ1-DS/RTCIC1
14 P30 MTIOC4B/TMRI3/POE8# RXD1/SMISO1/SSCL1 IRQO-DS/RTCICO
15 P27 MTIOC2B/TMCI3 SCK1
16 P26 MTIOC2A/TMO1 TXD1/SMOSI1/SSDAL
17 P17 MTIOC3A/MTIOC3B/TMO1/ SCK1/MISOA/SDA-DS IRQ7
POES#
18 P16 MTIOC3C/MTIOC3D/TMO2 TXD1/SMOSI1/SSDA1/MOSIA/ IRQ6/RTCOUT/
SCL-DS ADTRGO#
19 P15 MTIOCOB/MTCLKB/TMCI2 RXD1/SMISO1/SSCL1 IRQ5
20 P14 MTIOC3A/MTCLKA/TMRI2 CTS1#/RTS1#/SS1# IRQ4
21 PH3 TMCIO
22 PH2 TMRIO IRQ1
23 PH1 TMOO IRQO
24 PHO CACREF
25 P55 MTIOC4D/TMO3
26 P54 MTIOC4B/TMCI1
27 PC7 MTIOC3A/TMO2/MTCLKB TXD8/SMOSI8/SSDA8/MISOA  CACREF
28 PC6 MTIOC3C/MTCLKA/TMCI2 RXD8/SMISO8/SSCL8/MOSIA
29 PC5 MTIOC3B/MTCLKD/TMRI2 SCK8/RSPCKA
30 PC4 MTIOC3D/MTCLKC/TMCI1/ SCK5/CTS8#/RTS8#/SS8#/
POEO# SSLAO
31 PC3 MTIOC4D TXD5/SMOSI5/SSDA5
32 PC2 MTIOC4B RXD5/SMISO5/SSCL5/SSLA3
33 PB7 MTIOC3B TXD9/SMOSI9/SSDA9
34 PB6 MTIOC3D RXD9/SMISO9/SSCL9
35 PB5 MTIOC2A/MTIOC1B/TMRI1/ SCK9
POE1#
36 PB3 MTIOCOA/MTIOC4A/TMOO/ SCK6
POE3#
37 PB1 MTIOCOC/MTIOCA4C/TMCIO TXD6/SMOSI6/SSDA6 IRQ4-DS
38 VCC
39 PBO MTIC5W RXD6/SMISO6/SSCL6/RSPCKA
40 VSS
41 PA6 MTIC5V/MTCLKB/TMCI3/ CTS5#/RTS5#/SS5#/MOSIA
POE2#
42 PA4 MTIC5U/MTCLKA/TMRIO TXD5/SMOSI5/SSDA5/SSLAO IRQ5-DS/CVREFB1
43 PA3 MTIOCOD/MTCLKD RXD5/SMISO5/SSCL5 IRQ6-DS/CMPB1
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RX210 Group 3. Address Space

Single-chip mode** On-chip ROM enabled On-chip ROM disabled
extended mode extended mode
0000 0000h RAM*2 0000 0000h RAM*2 0000 0000h RAM*2
0001 0000h Reserved area*® 0001 0000h Reserved area*? 0001 0000h Reserved area*®
0008 0000h 0008 0000h 0008 0000h
Peripheral I/O registers Peripheral 1/0 registers Peripheral 1/0 registers
0010 0000h |~ On-chip ROM (E2 DataFlash) 0010 0000h | on_chip ROM (E2 DataFlash) 0010 0000h
(8KB) (8KB)
0010 2000h 0010 2000h
Reserved area*® Reserved area*
007F 8000h FCU-RAM (8 KB) 007F 8000h FCU-RAM (8 KB)
007F AOOOh 007F AOOOh
Reserved area*? Reserved area*®
007F C000h Peripheral I/0 registers 007F C000h Peripheral 1/0 registers d 2
007F C500h 007F C500h Rz e
Reserved area* Reserved area*
007F FCOOh Peripheral 1/O registers 007F FCOOh Peripheral 1/0 registers
0080 0000h 0080 0000h
Reserved area* Reserved area*?
00F0 0000h On-chip ROM (program ROM) 00F0 0000h On-chip ROM (program ROM)
(write only) (1 MB) (write only) (1 MB)
0100 0000h 0100 0000h 0100 0000h
Reserved area*® Reserved area*®
0500 0000h 0500 0000h
External address space External address space
o oy 0800 0000h 0800 0000h
Reserved area*?
Reserved area*®
= Reserved area*3 =~
FEFF EO00Oh FEFF EOOOh ) )
On-chip ROM (FCU firmware) On-chip ROM (FCU firmware)
(read only) (8 KB) (read only) (8 KB)
FF00 0000h s FF00 0000h e p— FF00 0000h
FF7F CO00h On-chip ROM (user boot) FF7F CO00h On-chip ROM (user boot)
(read only) (16 KB) (read only) (16 KB)
FF80 0000h FF80 0000h External address space
Reserved area* Reserved area*?
FFFO 0000h [ on.chip ROM (program ROM) FFF00000h [ on_chip ROM (program ROM)
FFFF FFFFh (read only) FFFF FFFFh (read only) FFFF FFFFh

Note 1. The address space in boot mode and user boot mode is the same as the address space in single-chip mode.
Note 2. The capacity of ROM/RAM differs depending on the products.

ROM (bytes) RAM (bytes)
Capacity Address Capacity Address

1M FFFO 0000h to FFFF FFFFh 96 K 0000 0000h to 0001 7FFFh
768 K FFF4 0000h to FFFF FFFFh

512 K FFF8 0000h to FFFF FFFFh 64 K 0000 0000h to 0000 FFFFh
384 K FFFA 0000h to FFFF FFFFh

256 K FFFC 0000h to FFFF FFFFh 32K 0000 0000h to 0000 7FFFh
128 K FFFE 0000h to FFFF FFFFh 20K 0000 0000h to 0000 4FFFh
96 K FFFE 8000h to FFFF FFFFh 16 K 0000 0000h to 0000 3FFFh
64 K FFFF 0000h to FFFF FFFFh 12K 0000 0000h to 0000 2FFFh

Note:*See Table 1.3 to Table 1.7 List of Products, for the product type name.

Note 3. Reserved areas should not be accessed.

Figure 3.1 Memory Map in Each Operating Mode
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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
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RX210 Group 4. 1/0 Registers

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

Number of Access Cycles

Module Register Number Access ICLK > ICLK <

Address Symbol Register Name Symbol of Bits Size PCLK PCLK

0008 C41Ah RTC Month alarm register RMONAR 8 8 2,3 PCLKB 2 ICLK
0008 C41Ch RTC Year alarm register RYRAR 16 16 2,3 PCLKB 2 ICLK
0008 C41Eh RTC Year alarm enable register RYRAREN 8 8 2,3 PCLKB 2 ICLK
0008 C422h RTC RTC control register 1 RCR1 8 8 2,3 PCLKB 2ICLK
0008 C424h RTC RTC control register 2 RCR2 8 8 2,3 PCLKB 2 ICLK
0008 C426h RTC RTC control register 3 RCR3 8 8 2,3 PCLKB 2 ICLK
0008 C42Eh RTC Time error adjustment register RADJ 8 8 2,3 PCLKB 2 ICLK
0008 C440h RTC Time capture control register 0 RTCCRO 8 8 2, 3 PCLKB 2ICLK
0008 C442h RTC Time capture control register 1 RTCCR1 8 8 2,3 PCLKB 2 ICLK
0008 C444h RTC Time capture control register 2 RTCCR2 8 8 2, 3 PCLKB 2ICLK
0008 C452h RTC Second capture register 0 RSECCPO 8 8 2,3 PCLKB 2 ICLK
0008 C454h RTC Minute capture register 0 RMINCPO 8 8 2, 3 PCLKB 2ICLK
0008 C456h RTC Hour capture register 0 RHRCPO 8 8 2,3 PCLKB 2 ICLK
0008 C45Ah RTC Date capture register 0/ RDAYCPO 8 8 2, 3 PCLKB 2ICLK
0008 C45Ch RTC Month capture register O RMONCPO 8 8 2,3 PCLKB 2 ICLK
0008 C462h RTC Second capture register 1 RSECCP1 8 8 2, 3 PCLKB 2ICLK
0008 C464h RTC Minute capture register 1 RMINCP1 8 8 2,3 PCLKB 2 ICLK
0008 C466h RTC Hour capture register 1 RHRCP1 8 8 2, 3 PCLKB 2ICLK
0008 C46Ah RTC Date capture register 1 RDAYCP1 8 8 2,3 PCLKB 2 ICLK
0008 C46Ch RTC Month capture register 1 RMONCP1 8 8 2, 3 PCLKB 2 ICLK
0008 C472h RTC Second capture register 2 RSECCP2 8 8 2,3 PCLKB 2 ICLK
0008 C474h RTC Minute capture register 2 RMINCP2 8 8 2, 3 PCLKB 2ICLK
0008 C476h RTC Hour capture register 2 RHRCP2 8 8 2,3 PCLKB 2 ICLK
0008 C47Ah RTC Date capture register 2 RDAYCP2 8 8 2, 3 PCLKB 2ICLK
0008 C47Ch RTC Month capture register 2 RMONCP2 8 8 2,3 PCLKB 2 ICLK
0008 C500h TEMPS Temperature sensor control register TSCR 8 8 2, 3 PCLKB 2 ICLK
0008 C580h CMPB Comparator B control register 1 CPBCNT1 8 8 2,3 PCLKB 2 ICLK
0008 C582h CMPB Comparator B flag register CPBFLG 8 8 2, 3 PCLKB 2ICLK
0008 C583h CMPB Comparator B interrupt control register CPBINT 8 8 2,3 PCLKB 2 ICLK
0008 C584h CMPB Comparator B filter select register CPBF 8 8 2,3 PCLKB 2ICLK
007F C402h FLASH Flash mode register FMODR 8 8 2,3 FCLK 2 ICLK
007F C410h FLASH Flash access status register FASTAT 8 8 2, 3 FCLK 2ICLK
007F C411h FLASH Flash access error interrupt enable register FAEINT 8 8 2,3 FCLK 2 ICLK
007F C412h FLASH Flash ready interrupt enable register FRDYIE 8 8 2, 3 FCLK 2ICLK
007F C440h FLASH E2 DataFlash read enable register 0 DFLREO 16 16 2,3 FCLK 2 ICLK
007F C450h FLASH E2 DataFlash programming/erasure enable register 0 DFLWEO 16 16 2,3 FCLK 2ICLK
007F C454h FLASH FCU RAM enable register FCURAME 16 16 2,3 FCLK 2 ICLK
007F FFBOh FLASH Flash status register 0 FSTATRO 8 8 2, 3 FCLK 2ICLK
007F FFB1h FLASH Flash status register 1 FSTATR1 8 8 2,3 FCLK 2 ICLK
007F FFB2h FLASH Flash P/E mode entry register FENTRYR 16 16 2,3 FCLK 2 ICLK
007F FFB4h FLASH Flash protection register FPROTR 16 16 2,3 FCLK 2 ICLK
007F FFB6h FLASH Flash reset register FRESETR 16 16 2, 3 FCLK 2ICLK
007F FFBAh FLASH FCU command register FCMDR 16 16 2,3 FCLK 2 ICLK
007F FFC8h FLASH FCU processing switching register FCPSR 16 16 2,3 FCLK 2ICLK
007F FFCAh FLASH E2 DataFlash blank check control register DFLBCCNT 16 16 2, 3 FCLK 2 ICLK
007F FFCCh FLASH Flash P/E status register FPESTAT 16 16 2, 3 FCLK 2ICLK
007F FFCEh FLASH E2 DataFlash blank check status register DFLBCSTAT 16 16 2, 3 FCLK 2 ICLK
007F FFE8h FLASH Peripheral clock notification register PCKAR 16 16 2,3 FCLK 2ICLK

Note 1. Odd addresses cannot be accessed in 16-bit units. When accessing a register in 16-bit units, access the address of the TMRO or TMR2 register.
Note 2. Odd addresses cannot be accessed in 16-bit units. When accessing a register in 16-bit units, access the address of the TMOCNTL register.
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RX210 Group 5. Electrical Characteristics

5.2 DC Characteristics

Table 5.2 DC Characteristics (1)
Conditions: VCC = AVCCO0 =2.7 10 5.5V, VSS = AVSS0 = VREFL = VREFL0O =0 V, T, = 40 to +105°C

. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Schmitt trigger RIIC input pin (except for Vi VCC x 0.7 — 5.8 \%
input voltage SMBus, 5 V tolerant)
Ports 12, 13, 16, and 17 (5V VCC x 0.8 — 5.8
tolerant)
Ports 0, 14, 15,2t0 9, Ato L, VCC x 0.8 — VCC +0.3
and RES#
RIIC input pin (except for " -0.3 — VCC x 0.3
SMBus)
Other than RIIC input pin -0.3 — VCC x 0.2
RIIC input pin (except for AVt VCC x 0.05 — —
SMBus)
Other than RIIC input pin VCC x 0.1 — —
Input level voltage | MD pin V4 VCC x 0.9 — VCC +0.3 \%
(except for EXTAL, WAIT# VCC % 0.8 — VCC +0.3
Schmitt trigger
input pins) DO to D15 VCC x 0.7 — VCC + 0.3
RIIC input pin (SMBus) 2.1 — VCC +0.3
MD pin VL -0.3 — VCC x 0.1
EXTAL, WAIT# -0.3 — VCC x 0.2
DO to D15 -0.3 — VCC x 0.3
RIIC input pin (SMBus) -0.3 — 0.8
Table 5.3 DC Characteristics (2)
Conditions: VCC = AVCCO=1.62t0 2.7 V, VSS = AVSS0O = VREFL = VREFLO =0V, T, = -40to +105°C
. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Schmitt trigger Ports 12, 13, 16, and 17 (5 V ViH VCC x 0.8 — 5.8 \Y
input voltage tolerant)
Ports 0, 14, 15,2t0 9, Ato L, and VCC x 0.8 — VCC + 0.3
RES#
All input pins Vi -0.3 — VCC x 0.2
PortsO0to 9, AtoL | VCC 2 2.2V AVt VCC x 0.05 — —
VCC < 2.2V VCC x 0.01
RES# VCC x 0.1
Input level voltage | MD pin Vi VCC x 0.9 — VCC +0.3 \%
(except for EXTAL, WAIT# VCC x 0.8 — VCC +0.3
Schmitt trigger
input pins) DO to D15 VCC x 0.7 — VCC +0.3
MD pln V||_ -0.3 — VCC x 0.1
EXTAL, WAIT# -0.3 — VCC x 0.2
DO to D15 -0.3 — VCC x 0.3
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Table 5.4

DC Characteristics (3)

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

Item Symbol Min. Typ. Max. Unit Test Conditions

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

tolerant and port 4

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

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

A3, A4, and E) T, =25°C

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

Table 5.5 DC Characteristics (4)
Conditions: VCC =AVCCO0=1.621t05.5V, VSS = AVSSO = VREFL = VREFLO =0V, T, =—-40 to +105°C
VCC
Item Symbol | 1.62t02.7V | 2.7t04.0V 40to 55V | Unit Test Conditions
Min. | Max. [ Min. | Max. | Min. | Max.
Input pull-up MOS | All ports Ip -150| -5 | -200 | -10 | —400 | -50 | pA | Vi, =0V
current (except for port 35)
[Chip version A]
Table 5.6 DC Characteristics (5)
Conditions: VCC = AVCCO0=2.7t05.5V, VSS = AVSSO = VREFL = VREFLO =0V, T, =-40 to +105°C
. Test
Item Symbol | Typ. Max. | Unit Conditions
Supply High-speed Normal operating | No peripheral ICLK =50 MHz lec 10 — mA
current*l | operating mode | mode operation*2
All peripheral ICLK =50 MHz 315 —
operation:
Normal*3
All peripheral ICLK =50 MHz — 55
operation:
Max.*3
Sleep mode No peripheral ICLK =50 MHz 7.5 —
operation
All peripheral ICLK =50 MHz 175 —
operation:
Normal
All-module clock stop mode ICLK =50 MHz 6.7 —
Increase during BGO operation*4 25 —
Note 1. Supply current values do not include output charge/discharge current from all pins. The values apply when internal pull-up MOSs

are in the off state.

Note 2.

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

Note 3.

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

Note 4.

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

This is the increase if data is programmed to or erasing from the ROM or E2 DataFlash during program execution.
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[Chip version A]
Table 5.7 DC Characteristics (6)
Conditions: VCC = AVCCO =1.62t0 5.5V, VSS = AVSS0 = VREFL = VREFLO =0V, T, = -40to +105°C
. Test
Iltem Symbol | Typ. | Max. | Unit Conditions
Supply Middle-speed Normal No peripheral ICLK = 32 MHz*2 lcc 7.0 — mA
*1 . ) .
current*l | operating modes | operating mode | operation ICLK = 20 MHZ*3 6.0 —
1A and 1B
All peripheral ICLK = 32 MHz*4 26 —
operation: ICLK = 20 MHz*5 185 | —
Normal
All peripheral ICLK = 32 MHz*4 — 40
operation: Max. ICLK = 20 MHz*5 — 30
Sleep mode No peripheral ICLK = 32 MHz 5.0 —
operation ICLK = 20 MHz 46 | —
All peripheral ICLK =32 MHz 155 —
operation: ICLK = 20 MHz 12| —
Normal
All-module clock stop mode ICLK = 32 MHz 4.5 —
ICLK =20 MHz 4.3 —
Increase during | Middle-speed operating mode 1A 25 —
6
BGO operation Middle-speed operating mode 1B 20 —
Low-speed Normal No peripheral ICLK =1 MHz 0.68 —
operating mode | operating mode | operation*?
1 All peripheral ICLK =1 MHz 2.4 —
operation:
Normal*8
All peripheral ICLK =1 MHz — 7
operation: Max.*8
Sleep mode No peripheral ICLK =1 MHz 0.6 —
operation
All peripheral ICLK =1 MHz 2 —
operation:
Normal
All-module clock stop mode 0.58 —
Low-speed Normal No peripheral ICLK = 32 kHz 0.024| —
operating mode | operating mode | operation*®
2 All peripheral | ICLK = 32 kHz 005 | —
operation:
Normal*10
All peripheral ICLK = 32 kHz — 311
operation:
Max.*10
Sleep mode No peripheral ICLK =32 kHz 0.02 —
operation
All peripheral ICLK = 32 kHz 0.04 —
operation:
Normal
All-module clock stop mode 0.018| —
Note 1. Supply current values do not include output charge/discharge current from all pins. The values apply when internal pull-up MOSs

Note 2.

Note 3.

Note 4.

are in the off state.

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

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

Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is HOCO and the

oscillation frequency is 40 MHz. BCLK, FCLK, and PCLK are set to divided by 64.

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

oscillation frequency is 64 MHz. BCLK, FCLK, and PCLK are ICLK divided by 1.
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[Chip version C]

Table 5.10 DC Characteristics (9)
Conditions: VCC = AVCCO = 1.62t0 5.5V, VSS = AVSS0 = VREFL = VREFLO = 0 V, T, = —40 to +105°C

. Test
Iltem Symbol | Typ. | Max. | Unit Conditions
Supply Middle-speed Normal No peripheral ICLK = 32 MHz*2 lcc 7.0 — mA
1 . ) ;
current*l | operating modes | operating mode | operation ICLK = 20 MHZ*3 6.0 —
1A and 1B
All peripheral ICLK = 32 MHz*4 26 —
operation: ICLK = 20 MHz*5 185 | —
Normal
All peripheral ICLK = 32 MHz*4 — 40
operation: Max. ICLK = 20 MHz*5 — 30
Sleep mode No peripheral ICLK = 32 MHz 5.0 —
operation ICLK = 20 MHz a6 | —
All peripheral ICLK =32 MHz 155 —
operation: ICLK = 20 MHz 12 | —
Normal
All-module clock stop mode ICLK = 32 MHz 45 —
ICLK =20 MHz 45 —
Increase during | Middle-speed operating mode 1A 25 —
6
BGO operation Middle-speed operating mode 1B 20 —
Low-speed Normal No peripheral ICLK =1 MHz 0.68 —
operating mode | operating mode | operation*?
1 All peripheral ICLK =1 MHz 2.4 —
operation:
Normal*8
All peripheral ICLK =1 MHz — 7
operation: Max. *8
Sleep mode No peripheral ICLK =1 MHz 0.6 —
operation
All peripheral ICLK =1 MHz 2 —
operation:
Normal
All-module clock stop mode 0.58 —
Low-speed Normal No peripheral ICLK = 32 kHz 0.024| —
operating mode | operating mode | operation*®
2 All peripheral ICLK =32 kHz 0.05 —
operation:
Normal*10
All peripheral ICLK = 32 kHz — 311
operation: Max.
*10
Sleep mode No peripheral ICLK =32 kHz 0.02 —
operation
All peripheral ICLK =32 kHz 0.04 —
operation:
Normal
All-module clock stop mode 0.018| —

Note 1. Supply current values do not include output charge/discharge current from all pins. The values apply when internal pull-up MOSs

are in the off state.

Note 2. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is PLL and the VCO

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

Note 3. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is HOCO and the

oscillation frequency is 40 MHz. BCLK, FCLK, and PCLK are set to divided by 64.

Note 4. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is PLL and the VCO

oscillation frequency is 64 MHz. BCLK, FCLK, and PCLK are ICLK divided by 1.
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35
30
- o - *2
25 Ta =105 (I, ICLK = 32 MHZz
Ta = 25°C, ICLK = 32 MHz*!
T 20
0
o 15 Ta =105°C, ICLK = 16 MHz*2
Ta = 25°C, ICLK = 16 MHz*'
10 Ta =105°C, ICLK = 8 MHz*2
Ta = 25°C, ICLK = 8 MHz*!
5
0
1.5 2.5 35 4.5 5.5
VCC (V)
Note 1. All peripheral operation is normal. This does not include BGO operation.
Average value of the tested middle samples during product evaluation
Note 2. All peripheral operation is maximum. This does not include BGO operation.
Average value of the tested upper-limit samples during product evaluation.

Figure 5.37  Voltage Dependency in Middle-Speed Operating Modes 2A and 2B (Reference Data) for
Chip Version B with 512 Kbytes or Less of Flash Memory and 144 and 145 Pins

10
8
e T3 = 105°C, ICLK = 8 MHz*2
Ta = 25°C, ICLK = 8 MHz*!
6
e T2 =105°C, ICLK = 4 MHz*2
= T2 = 25°C, ICLK = 4 MHZ*!
1
< e Ta=105°C, ICLK = 2 MHz*2
E 4 ——  — Ta=25°C, ICLK =2 MHz"!
O
Q
2
0
15 25 3.5 45 5.5
VCC (V)
Note 1. All peripheral operation is normal.
Average value of the tested middle samples during product evaluation.
Note 2. All peripheral operation is maximum.
Average value of the tested upper-limit samples during product evaluation.

Figure 5.38 Voltage Dependency in Low-Speed Operating Mode 1 (Reference Data) for Chip Version
B with 512 Kbytes or Less of Flash Memory and 144 and 145 Pins
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ICC (uA)

180

160

Ta =105°C, ICLK = 32 kHz*2 ——

140 =

120

100

80

60

Ta =25°C, ICLK = 32 kHz*"

40

20

15

Note 1.

Note 2.

2.5 3.5 45 55
VCC (V)

All peripheral operation is normal

Average value of the tested middle samples during product evaluation.

All peripheral operation is maximum.

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

Figure 5.39  Voltage Dependency in Low-Speed Operating Mode 2 (Reference Data) for Chip Version
B with 512 Kbytes or Less of Flash Memory and 144 and 145 Pins
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IOH/IOL vs VOH/NVOL
25
20 Ta =-40°C
_— Ta=25°C
15
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= ///
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= 0 0.5 1 15 2 2.5 / as
. __—
-10 /
Ta=105°C //
-15 —:/
Ta=25°C
-20
Ta=-40°C
-25
VOH/VOL [V]
Figure 5.48 VOH/VOL and IOH/IOL Temperature Characteristics at VCC = 3.3 V when Normal Output
is Selected (Reference Data)
IOH/IOL vs VOH/VOL
50
40 Ta =-40°C
/ Ta =25°C
30 / Ta=105°C
T 10
E
o) 0
S 0 1 2 3 4 6
[®) -10 //
- ///
—30 [—Ta=105°C W
—40 Mo =%sc —
—50 |—Ta=-40°C
—60-
VOH/VOL [V]
Figure 5.49 VOH/VOL and IOH/IOL Temperature Characteristics at VCC = 5.5V when Normal Output

is Selected (Reference Data)
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CSRWAIT:2 CSPRWAIT:2 CSPRWAIT:2 CSPRWAIT:2
RDON:1 RDON:1 RDON:1 RDON:1 CSROFF:2
CSON:0
Tw1 Twz Tend Tow Towz Tend Towt Towz Tend Towt Towz Tend T Tn2

l{tan tap tap l—|tan

se o\ 0\ Y

Byte write strobe mode

A23to AO
1-write strobe mode

A23to Al

_ [~{teen taco
BC1#, BCO#

Common to both byte write strobe
mode and 1-write strobe mode

L teso teso
CS3# to CS0#

trsp trsp trsp trsp trsp trsp trsp trsp

RD# (Read) — JF 1\

tros ROH tros tronH tros tron tros tron

D15 to DO (Read)

Figure 5.78 External Bus Timing/Page Read Cycle (Bus Clock Synchronized)

CSWWAIT:2 CSPWWAIT:2 CSPWWAIT:2 CSWOFF:2
WRON:1 .| WRON:1 .| WRON:1 "
WDON:1" WDOFF:1"| WDON:1" WDOFF:17 wpON:1™ WDOFF:1
CSON:0 Ty, Twz Tend Taw1 Tow1 Towz Tend Towt Tow Towz Tend Tt Too
so L\ O\ L
Byte write strobe mode
tao tao tao tan
A23 to AO
1-write strobe mode tao tan tao tao
A23to Al

_ [ftecn taco
BC1#, BCO#

Common to both byte write strobe
mode and 1-write strobe mode

_ [~fteso tesp
CS3# to CS0#

twro twro twrp twrp twrp twro

WR1#, WRO#, WR# (Write) * | * | yﬁ |

twop twop twop
‘_.‘ fe—{ twon f—| e twon 4_.\/ «-r‘ twon
D15 to DO (Write) ‘ ‘ ’\ ‘ —

Note 1. Set the values of WDON and WDOFF to 1 or greater.

Figure 5.79  External Bus Timing/Page Write Cycle (Bus Clock Synchronized)
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RSPI

RSPCKA
Master select output

RSPCKA
Slave select input

Simple SPI

SCKn
Master select output

SCKn
Slave select input

(n=0to0 12)

tspckwh

Von

tspckwh

Von=0.7 x VCC, VoL=0.3 x VCC, V3= 0.7 x VCC, V,.=0.3 x VCC
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Figure 591 RSPI Clock Timing and Simple SPI Clock Timing
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RSPI Simple SPI ‘
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RSPCKA SCKn N — sstr TSsLl
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(n=01012)
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Figure 5.94 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Set to Division Ratio Other Than
Divided by 2) and Simple SPI Timing (Master, CKPH = 0)
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Figure 5.95 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Set to Divided by 2)
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5.9 Oscillation Stop Detection Timing

Table 5.73  Oscillation Stop Detection Circuit Characteristics
Conditions: VCC = AVCCO0=1.62t0 5.5V, VSS = AVSS0 = VREFL = VREFLO =0V, T, = -40to +105°C
. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Detection time tyr — — 1 ms Figure 5.108
Main clock or PLL clock \ ’ \ ’ \ ’ j‘
tar
OSTDSR.OSTDF 7l

LOCO clock _/_\_/_\_/_
ICLK \ ‘ \ ‘ \ ‘{ ’ \ ’

Figure 5.108

Oscillation Stop Detection Timing
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[Chip version B]
Table 5.85 E2 DataFlash Characteristics (6)
: middle-speed operating modes 1B and 2B
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 — 0.28 5.1 — 0.20 2.8 ms
when Nppec <100 times g rog torg — 032 | 60 — 022 | 32
Programming time 2 bytes top2 — 0.36 7.6 — 0.25 4.2 ms
when Nppec > 100 times  7gy 0 og tops —_ 040 | 88 — 028 | 45
Erasure time 128 bytes tbe128 — 4.8 324 — 4.1 12 ms
when Nppgc < 100 times
Erasure time 128 bytes tpe128 — 5.8 51.4 — 4.9 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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