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RX210 Group 1. Overview

D F P #Vv O

—L Production identification code

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

#V : Tray/Sn (Tin) only

#U: Tray/SnCu and others

Package type, number of pins, and pin
pitch

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

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

Chip version

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

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

: 768 Kbytes/96 Kbytes/8 Kbytes

: 512 Kbytes/64 Kbytes/8 Kbytes

: 384 Kbytes/64 Kbytes/8 Kbytes

: 256 Kbytes/32 Kbytes/8 Kbytes

: 128 Kbytes/20 Kbytes/8 Kbytes

: 96 Kbytes/16 Kbytes/8 Kbytes

: 64 Kbytes/12 Kbytes/8 Kbytes

whOooO~N©OP>m

Group name
10 : RX210 Group

Series name
RX200 Series

Type of memory
F : Flash memory version

Renesas MCU

Renesas semiconductor product

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

1. Overview
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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
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 1.13

List of Pins and Pin Functions (80-Pin LQFP) (2/2)

Power Supply,
Clock, System

Timers

Communications

Pin No. Control 1/0 Port (MTU, TMR, POE) (SClc, SClid, RSPI, RIIC) Others
45 PB3 MTIOCOA/MTIOC4A/TMOO/ SCK6
POE3#
46 PB2 CTS6#/RTS6#/SS6#
47 PB1 MTIOCOC/MTIOC4C/TMCIO TXD6/SMOSI6/SSDAG IRQ4-DS
48 VCC
49 PBO MTIC5W RXD6/SMISO6/SSCL6/RSPCKA
50 VSS
51 PA6 MTIC5V/MTCLKB/TMCI3/ CTS5#/RTS5#/SS5#/MOSIA
POE2#
52 PAS RSPCKA
53 PA4 MTIC5U/MTCLKA/TMRIO TXD5/SMOSI5/SSDA5/SSLAO IRQ5-DS/CVREFB1
54 PA3 MTIOCOD/MTCLKD RXD5/SMISO5/SSCL5 IRQ6-DS/CMPB1
55 PA2 RXD5/SMISO5/SSCL5/SSLA3
56 PAL1 MTIOCOB/MTCLKC SCK5/SSLA2 CVREFA
57 PAO MTIOC4A SSLAL CACREF
58 PE5 MTIOC4AC/MTIOC2B IRQ5/AN013
59 PE4 MTIOC4D/MTIOC1A AN012/CMPA2
60 PE3 MTIOC4B/POES# CTS12#/RTS12#/SS12# ANO011/CMPA1
61 PE2 MTIOC4A RXD12/RXDX12/SMISO12/ IRQ7-DS/AN010/
SSCL12 CVREFBO
62 PE1 MTIOC4C TXD12/TXDX12/SI0X12/ ANO09/CMPBO
SMOSI12/SSDA12
63 PEO SCK12 ANO0O08
64 PD2 MTIOC4D IRQ2
65 PD1 MTIOC4B IRQ1
66 PDO IRQO
67 P47 ANO07
68 P46 ANO006
69 P45 ANO005
70 P44 ANO004
71 P43 ANO003
72 P42 ANO002
73 P41 ANO001
74 VREFLO
75 P40 AN00O
76 VREFHO
77 AVCCO
78 P07 ADTRGO#
79 AVSS0
80 P05 DA1

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

R01DS0041EJ0150 Rev.1.50

Oct 18, 2013

RENESAS

Page 42 of 221



RX210 Group 3. Address Space

3. Address Space

3.1 Address Space

This LSI has a 4-Ghyte address space, consisting of the range of addresses from 0000 0000h to FFFF FFFFh. That is,
linear access to an address space of up to 4 Gbytes is possible, and this contains both program and data areas.

Figure 3.1 shows the memory maps in the respective operating modes. Accessible areas will differ according to the
operating mode and states of control bits.
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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
ho 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) (24 / 29)

Number of Access Cycles

Module Register Number Access ICLK > ICLK <
Address Symbol Register Name Symbol of Bits Size PCLK PCLK
0008 C04Ch PORTC 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 C04Dh PORTD 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 CO4Eh PORTE 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 CO4Fh PORTF 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 C051h PORTH 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 C052h PORTJ Port input data register PIDR 8 8 3ord 3ICLK

PCLKB cycles when
cycles when reading,

reading, 2 ICLK

20r3 cycles when

PCLKB writing

cycle.svwhen

writing
0008 C053h PORTK Port input data register PIDR 8 8 2,3 PCLKB 2 ICLK
0008 C054h PORTL Port input data register PIDR 8 8 2, 3 PCLKB 2ICLK
0008 C060h PORTO Port mode register PMR 8 8 2,3 PCLKB 2 ICLK
0008 C061h PORT1 Port mode register PMR 8 8 2, 3 PCLKB 2ICLK
0008 C062h PORT2 Port mode register PMR 8 8 2,3 PCLKB 2 ICLK
0008 C063h PORT3 Port mode register PMR 8 8 2, 3 PCLKB 2ICLK
0008 C064h PORT4 Port mode register PMR 8 8 2,3 PCLKB 2 ICLK
0008 C065h PORT5 Port mode register PMR 8 8 2, 3 PCLKB 2ICLK
0008 C066h PORT6 Port mode register PMR 8 8 2,3 PCLKB 2 ICLK
0008 C067h PORT7 Port mode register PMR 8 8 2, 3 PCLKB 2ICLK
0008 C068h PORT8 Port mode register PMR 8 8 2,3 PCLKB 2 ICLK
0008 C069h PORT9 Port mode register PMR 8 8 2, 3 PCLKB 2ICLK
0008 CO6Ah PORTA Port mode register PMR 8 8 2,3 PCLKB 2 ICLK
0008 C06Bh PORTB Port mode register PMR 8 8 2,3 PCLKB 2ICLK
0008 C06Ch PORTC Port mode register PMR 8 8 2,3 PCLKB 2 ICLK
0008 CO6Dh PORTD Port mode register PMR 8 8 2,3 PCLKB 2ICLK
0008 CO6Eh PORTE Port mode register PMR 8 8 2,3 PCLKB 2 ICLK
0008 CO6Fh PORTF Port mode register PMR 8 8 2,3 PCLKB 2ICLK
0008 CO71h PORTH Port mode register PMR 8 8 2,3 PCLKB 2 ICLK
0008 C072h PORTJ Port mode register PMR 8 8 2,3 PCLKB 2 ICLK
0008 C073h PORTK Port mode register PMR 8 8 2,3 PCLKB 2 ICLK
0008 C074h PORTL Port mode register PMR 8 8 2,3 PCLKB 2 ICLK
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RX210 Group 5. Electrical Characteristics
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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 5.9 Voltage Dependency in High-Speed Operating Mode (Reference Data) for Chip Version

C
35
Ta=105°C, ICLK =32 MHz*?2 _ |
30
25 Ta = 25°C, ICLK = 32 MHz*"
Ta = 105°C, ICLK = 20 MHz*?
T 20
:; Ta = 25°C, ICLK = 20 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 5.10 Voltage Dependency in Middle-Speed Operating Modes 1A and 1B (Reference Data) for
Chip Version C
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RX210 Group 5. Electrical Characteristics

. Test
Item Symbol | Typ. | Max. | Unit Conditions
Supply Low-speed Normal No peripheral ICLK = 8 MHz lcc 2 — mA
“ - ) 7
current (1)perat|ng mode | operating mode | operation ICLK = 4 MHz 16 —
ICLK =2 MHz 15 —
All peripheral ICLK = 8 MHz 6 —
operation: _ —
Normal*8 ICLK = 4 MHz 3.8
ICLK =2 MHz 2.8 —
All peripheral ICLK = 8 MHz — 12
R 8
operation: Max. ICLK = 4 MHz — —
ICLK =2 MHz — —
Sleep mode No peripheral ICLK = 8 MHz 15 —
operation ICLK = 4 MHz 14 | —
ICLK =2 MHz 1.3 —
All peripheral ICLK = 8 MHz 3.6 —
operation: ICLK = 4 MHz 27 | —
Normal
ICLK =2 MHz 2.2 —
All-module clock stop mode ICLK = 8 MHz 14 —
ICLK = 4 MHz 1.3 —
ICLK =2 MHz 12 —
Low-speed Normal No peripheral ICLK =32 kHz 0.021| —
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 0.017| —
operation
All peripheral ICLK =32 kHz 0.034| —
operation:
Normal
All-module clock stop mode 0.016| —

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

Note 2. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is PLL and the VCO
oscillation frequency is 64 MHz. BCLK, FCLK, and PCLK are set to divided by 64.

Note 3. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is HOCO and the
oscillation frequency is 40 MHz. BCLK, FCLK, and PCLK are set to divided by 64.

Note 4. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is PLL and the VCO
oscillation frequency is 64 MHz. BCLK, FCLK, and PCLK are ICLK divided by 1.

Note 5. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is HOCO and the
oscillation frequency is 40 MHz. BCLK, FCLK, and PCLK are ICLK divided by 1.

Note 6. This is the increase if data is programmed to or erasing from the ROM or E2 DataFlash during program execution.

Note 7. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is HOCO and the
oscillation frequency is 32 MHz. BCLK, FCLK, and PCLK are set to divided by 64.

Note 8. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is HOCO and the
oscillation frequency is 32 MHz. BCLK, FCLK, and PCLK are ICLK divided by 1.

Note 9. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is the sub oscillation
circuit. BCLK, FCLK, and PCLK are set to divided by 64.

Note 10. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is the sub oscillation
circuit. BCLK, FCLK, and PCLK are ICLK divided by 1.

Note 11.Value when the main clock continues oscillating at 12.5 MHz.
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RX210 Group

5. Electrical Characteristics

Ta =105°C, ICLK = 32 MHz*?
Ta = 25°C, ICLK = 32 MHz*"

Ta =105°C, ICLK = 16 MHz*?
Ta = 25°C, ICLK = 16 MHz*'

Ta =105°C, ICLK = 8 MHz*?
Ta = 25°C, ICLK = 8 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 5.19 Voltage Dependency in Middle-Speed Operating Modes 2A and 2B (Reference Data) for
Chip Version B with 256 Kbytes or Less of Flash Memory and 48 to 100 Pins

Ta =105°C, ICLK = 8 MHz*?
Ta = 25°C, ICLK = 8 MHz*"

Ta =105°C, ICLK = 4 MHz*?
Ta = 25°C, ICLK = 4 MHz*"

Ta =105°C, ICLK = 2 MHz*?
Ta = 25°C, ICLK = 2 MHz*"
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Q
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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 5.20 Voltage Dependency in Low-Speed Operating Mode 1 (Reference Data) for Chip Version
B with 256 Kbytes or Less of Flash Memory and 48 to 100 Pins
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RX210 Group

5. Electrical Characteristics

35
Ta = 105°C, ICLK = 50 MHz*2
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 5.26  Voltage Dependency in High-Speed Operating Mode (Reference Data) for Chip Version
B with 768 Kbytes/1 Mbyte of Flash Memory and 100 to 145 Pins
35
30 Ta = 105°C, ICLK = 32 MHz*2
Ta = 25°C, ICLK = 32 MHz*!
25
< Ta = 105°C, ICLK = 20 MHz*2
E 20 Ta = 25°C, ICLK = 20 MHz*!
(6]
o
- 15
10
5
0
15 25 35 4.5 5.5
VCC (V)
Note 1. All peripheral operation is normal. This does not include BGO operation.
Average value of the tested middle samples during product evaluation
Note 2. All peripheral operation is maximum. This does not include BGO operation.
Average value of the tested upper-limit samples during product evaluation.
Figure 5.27  Voltage Dependency in Middle-Speed Operating Modes 1A and 1B (Reference Data) for
Chip Version B with 768 Kbytes/1 Mbyte of Flash Memory and 100 to 145 Pins
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1000.00

100.00 Ta = g5oCH

<
2
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Q
Ta = 25°C*2
10.00 |- Ta = 85°C*!
....................................................................................................................................................................... Ta = 2500
1.00
1.5 2 25 3 35 4 4.5 5 55 6
VCC (V)
Note 1. Average value of the tested middle samples during product evaluation
Note 2. Average value of the tested upper-limit samples during product evaluation.
Figure 5.31  Voltage Dependency in Software Standby Mode (SOFTCUT[2:0] Bits = 110b) (Reference
Data) for Chip Version B with 768 Kbytes/1 Mbyte of Flash Memory and 100 to 145 Pins
R0O1DS0041EJ0150 Rev.1.50 ENESAS Page 121 of 221

Oct 18, 2013



RX210 Group

5. Electrical Characteristics

IOH/IOL vs VOH/NOL
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Figure 5.46 VOH/VOL and IOH/IOL Temperature Characteristics at VCC = 1.62 V when Normal
Output is Selected (Reference Data)
IOH/IOL vs VOH/VOL
15
Ta=-40°C
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Figure 5.47 VOH/VOL and IOH/IOL Temperature Characteristics at VCC = 2.7 V when Normal Output

is Selected (Reference Data)
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[Chip version B]

Table 5.39 Operation Frequency Value (Low-Speed Operating Mode 1)
Conditions: VCC = AVCCO = 1.62t0 5.5V, VSS = AVSS0 = VREFL = VREFLO = 0 V, T, = —40 to +105°C

Iltem Symbol vee Unit
1.62t01.8V 1.8t02.7V 27t055V
Maximum operating System clock (ICLK) frnax 2 4 8 MHz
frequency FlashiF clock (FCLK)*L 2 4 8
Peripheral module clock (PCLKB) 2 4 8
Peripheral module clock (PCLKD)*2 2 4 8
External bus clock (BCLK) 2 4 8
BCLK pin output 2 4 8
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.
[Chip versions A, B, and C]
Table 5.40 Operation Frequency Value (Low-Speed Operating Mode 2)
Conditions: VCC = AVCC0 =1.62t0 5.5V, VSS = AVSS0O = VREFL=VREFL0 =0V, T, =—40 to +105°C
Item Symbol vee Unit
1.62t01.8V 1.8t02.7V 27t055V
Maximum operating System clock (ICLK) frnax 32.768 32.768 32.768 kHz
frequency FlashiF clock (FCLK)*! 32.768 32.768 32.768
Peripheral module clock (PCLKB) 32.768 32.768 32.768
Peripheral module clock (PCLKD)*2 32.768 32.768 32.768
External bus clock (BCLK) 32.768 32.768 32.768
BCLK pin output 32.768 32.768 32.768
Note 1. Programming and erasing the flash memory is impossible.
Note 2. The A/D converter cannot be used.
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Table 5.44  Clock Timing
Conditions: VCC = AVCCO = 1.62t0 5.5V, VSS = AVSS0 = VREFL = VREFLO = 0 V, T, = —40 to +105°C

Item Symbol Min. Typ. Max. Unit Cor-:—(?ifitons
EXTAL external clock input cycle time tExcye 50 — — ns | Figure 5.60
EXTAL external clock input high pulse width texH 20 — — ns
EXTAL external clock input low pulse width texL 20 — — ns
EXTAL external clock rising time texy — — 5 ns
EXTAL external clock falling time text — — 5 ns
EXTAL external clock input wait time*1 texwT 1 — — ms
Main clock oscillator oscillation frequency*2 fmain 1 — 20 MHz
Main clock oscillation stabilization time (crystal)*2 tmAINOSC — 3 — ms | Figure 5.61
Main clock oscillation stabilization time (ceramic resonator)*2 tmainOsc — 50 us
Main clock oscillation stabilization wait time (crystal)*2 tmAINOSCWT — 6 — ms
Main clock oscillation stabilization wait time (ceramic resonator)*2 tMAINOSCWT — 100 us
LOCO clock cycle time teye 7.27 8 8.89 ps
LOCO clock oscillation frequency*6 fLoco 112.5 125 1375 | kHz
LOCO clock oscillation stabilization wait time tLocowT — — 20 ps | Figure 5.62
HOCO clock oscillation frequency*? fhoco 31.680 32 32.320 | MHz | Ta=0to
50°C

36.495 | 36.864 | 37.233

39.600 40 40.400

49.500 50 50.500
31.520 32 32.480 Ta=-40to

36.311 | 36.864 | 37.417 105°C
39.400 40 40.600
49.250 50 50.750
HOCO clock oscillation stabilization time 1 thoco1 — — 300 us Figure 5.63
HOCO clock oscillation stabilization time 2 tHoco2 — — 175 us Figure 5.64
HOCO clock oscillation stabilization wait time tHocowT — — 350 us Figure 5.64
HOCO clock power supply stabilization time thocop — — 350 pus | Figure 5.65
PLL input frequency foLLN 4 — 125 MHz
PLL circuit oscillation frequency foLL 50 — 100 MHz
PLL clock oscillation stabilization time PLL operation started tpLL — — 500 ps | Figure 5.66
after main clock
PLL clock oscillation stabilization wait time | gscillation has settled tpriwTa 15 — — ms
PLL clock oscillation stabilization time*4 PLL operation started tprio — 3.5%3 — ms | Figure 5.67
PLL clock oscillation stabilization wait before main clock tpLLWT2 — 7 — ms
time*4 oscillation has settled
PLL clock power supply stabilization time (for chip version B only) tpLLPW — — 30 pus | Figure 5.68
Sub-clock oscillator oscillation frequency fsus — 32.768 — kHz
Sub-clock oscillation stabilization time*5 tsusosc 2 — — S Figure 5.69
Sub-clock oscillation stabilization wait time*5 tsusoscwT 4 — — S
Note 1. The time interval from the time P36 and P37 are configured for input and the main clock oscillator stopping bit
(MOSCCR.MOSTP) is set to 0 (operating) until the clock becomes available.
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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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[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 5.82 E2 DataFlash Characteristics (3)
: high-speed operating mode, middle-speed operating mode 1A
Conditions: VCC = AVCCO0 =2.7 to 5.5V, 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 ]
Item Symbol - - Unit
Min. Typ. Max. Min. Typ. Max.
Programming time 2 bytes top2 — 0.40 4.4 — 0.16 2.0 ms
when Nppgc < 100 times
8 bytes tng — 0.45 5.1 — 0.17 2.2
Programming time 2 bytes top2 — 0.62 6.4 — 0.25 3.0 ms
when Nppec > 100 times  7gy 0 og tops —_ 069 | 75 — 026 | 32
Erasure time 128 bytes tbe128 — 5.6 27.1 — 2.8 8 ms
when Nppgc < 100 times
Erasure time 128 bytes thE128 — 6.8 45.1 — 34 12 ms
when Nppgc > 100 times
Blank check time 2 bytes tbec2 — — 98 — — 35 us
2 Kbytes tbBC2K — — 16 — — 25 ms
Suspend delay time during programming tbspp — — 0.9 — — 0.8 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 — — 0.9 — — 0.8 ms
programming (in suspend priority mode)
Suspend delay time during erasing tbsep — — 0.9 — — 0.8 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 — — 0.9 — — 0.8 ms
(in suspend priority mode)
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RX210 Group Appendix 1. Package Dimensions

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

Figure E  69-Pin WLBGA (SWBGO069LA-A)
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