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RX210 Group

1. Overview

Table 1.1

Outline of Specifications (3 /5)

Classification

Module/Function

Description

Timers

16-bit timer pulse unit
(TPUa)

(16 bits x 6 channels) x 1 unit

Maximum of 16 pulse-input/output possible

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

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

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

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

Clock frequency measuring method

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

Multi-function timer pulse
unit 2 (MTU2a)

(16 bits x 6 channels) x 1 unit

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

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

Input capture function

21 output compare/input capture registers

Pulse output mode

Complementary PWM output mode

Reset synchronous PWM mode

Phase-counting mode

Generation of triggers for A/D converter conversion

Port output enable 2
(POE2a)

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

8-bit timer (TMR)

(8 bits x 2 channels) x 2 units

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

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

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

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

Compare match timer
(CMT)

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

Watchdog timer (WDTA)

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

Independent watchdog
timer (IWDTa)

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

Realtime clock (RTCb)

Clock source: Sub-clock

Time/calendar

Interrupt sources: Alarm interrupt, periodic interrupt, and carry interrupt
Time-capture facility for three values
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RX210 Group

1. Overview

Table 1.9 List of Pins and Pin Functions (145-Pin TFLGA) (3/ 4)
Pin Power Supply, Clock, Timers Communications
No. System Control 1/0 Port External Bus (MTU, TMR, POE) (SClc, SCId, RSPI, RIIC) Others
Ji12 PB2 A10 TIOCC3/TCLKC CTSA#IRTSA#ISSAH]
CTS6#/RTS6#/SS6#
J13 PB1 A9 MTIOCOC/MTIOCA4C/ TXD4/SMOSI4/SSDA4/ IRQ4-DS
TMCIO/TIOCB3 TXD6/SMOSI6/SSDAG
K1 P27 CS3# MTIOC2B/TMCI3 SCK1
K2 P26 CS2# MTIOC2A/TMO1 TXD1/SMOSI1/SSDA1/
CTS3#/RTS3#/SS3#
K3 P31 MTIOC4D/TMCI2 CTS1#/RTS1#/SS1# IRQ1-DS/RTCIC1
K4 P15 MTIOCOB/MTCLKB/ RXD1/SMISO1/SSCL1/ IRQ5
TMCI2/TIOCB2/TCLKB SCK3
K5 P54 ALE MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#
K6 BCLK P53
K7 P51 WR1#/BC1#/WAIT# SCK2
K8 vcC
K9 P80 MTIOC3B SCK10
K10 P76 RXD11/SMISO11/SSCL11
K11 PB7 A15 MTIOC3B/TIOCBS TXD9/SMOSI9/SSDA9
K12 PB6 Al4 MTIOC3D/TIOCAS RXD9/SMISO9/SSCL9
K13 PB5 A13 MTIOC2A/MTIOC1B/  SCK9
TMRI1/POE1#/TIOCB4
L1 P25 CS1# MTIOCAC/MTCLKB/ RXD3/SMISO3/SSCL3 ADTRGO#
TIOCA4
L2 P23 MTIOC3D/MTCLKD/ CTSO#/RTSO#/SSO0#/
TIOCD3 TXD3/SMOSI3/SSDA3
L3 P16 MTIOC3C/MTIOC3D/ TXD1/SMOSI1/SSDA1/ IRQ6/RTCOUT/
TMO2/TIOCB1/TCLKC MOSIA/SCL-DS/RXD3/ ADTRGO#
SMISO3/SSCL3
L4 P24 CSo# MTIOC4A/MTCLKA/ SCK3
TMRI1/TIOCB4
L5 P13 MTIOCOB/TMO3/ SDA/TXD2/SMOSI2/ IRQ3
TIOCAS SSDA2
L6 P56 MTIOC3C/TIOCAL
L7 P52 RD# RXD2/SMISO2/SSCL2
L8 P83 MTIOC4C CTS10#/RTS10#
L9 PC5 A21/CS2#/WAIT#  MTIOC3B/MTCLKD/  SCK8/RSPCKA
TMRI2
L10 PC4 A20/CS3# MTIOC3D/MTCLKC/ SCK5/CTS8#/RTS8#/
TMCI1/POEO# SS8#/SSLAO
L11 PC2 A18 MTIOC4B/TCLKA RXD5/SMISO5/SSCL5/
SSLA3
L12 P73
L13 PLO
M1 P22 MTIOC3B/MTCLKC/  SCKO
TMOO/TIOCC3
M2 P17 MTIOC3A/MTIOC3B/  SCK1/MISOA/SDA-DS/ IRQ7
TMO1/POES#/TIOCBO/ TXD3/SMOSI3/SSDA3
TCLKD
M3 P86 TIOCAO
M4 P12 TMCI1 SCL/RXD2/SMISO2/ IRQ2
SSCL2
M5 PH3 TMCIO
M6 PHO CACREF
M7 P50 WRO#WR# TXD2/SMOSI2/SSDA2
M8 PC6 A22/CS1# MTIOC3C/MTCLKA/ RXD8/SMISO8/SSCL8/
TMCI2 MOSIA
M9 P81 MTIOC3D RXD10/SMISO10/SSCL10
M10 P77 TXD11/SMOSI11/SSDA11
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RX210 Group

1. Overview

Table 1.14

List of Pins and Pin Functions (69-Pin WLBGA) (1/2)

Power Supply,
Clock, System

Timers

Communications

Pin No. Control 1/0 Port (MTU, TMR, POE) (SClc, SCid, RSPI, RIIC) Others
Al NC
A2 PE2 MTIOC4A RXD12/RXDX12/SMISO12/ IRQ7-DS/ANO10/
SSCL12 CVREFBO
A3 VREFL
A4 VREFH
A5 P43 ANO003
A6 VREFLO
A7 AVCCO
A8 AVSSO
A9 AVSS0
B1 PE5 MTIOC4C/MTIOC2B IRQ5/AN013
B2 PE4 MTIOC4D/MTIOC1A ANO012/CMPA2
B3 PE3 MTIOC4B/POES# CTS12#/RTS12#/SS12# ANO11/CMPAL
B4 P46 ANO006
B5 P44 ANO004
B6 P41 ANO001
B7 VREFHO
B8 P05 DAl
B9 VCL
c1 PA3 MTIOCOD/MTCLKD RXD5/SMISO5/SSCL5 IRQ6-DS/CMPB1
c2 PA4 MTIC5U/MTCLKA/TMRIO TXD5/SMOSI5/SSDA5S/SSLAO0  IRQ5-DS/CVREFB1
(ox] PAO MTIOC4A SSLA1 CACREF
c4 PE1 MTIOC4C TXD12/TXDX12/SIOX12/ ANO09/CMPBO
SMOSI12/SSDA12
C5 PEO SCK12 ANO0O08
C6 P42 ANO002
Cc7 P40 ANO0OO
Cc8 P03 DAO
C9 XCIN
D1 PA6 MTIC5V/MTCLKB/TMCI3/ CTS5#/RTS5#/SS5#/MOSIA
POE2#
D2 PBO MTIC5W RXD6/SMISO6/SSCL6/
RSPCKA
D3 PAL MTIOCOB/MTCLKC SCK5/SSLA2 CVREFA
D7 MD FINED
D8 RES#
D9 XCOUT
E1 VSS
E2 PB1 MTIOCOC/MTIOCAC/TMCIO TXD6/SMOSI6/SSDA6 IRQ4-DS
E8 XTAL P37
E9 VSS
F1 VCC
F2 PB3 MTIOCOA/MTIOC4A/TMOO0/ SCK6
POE3#
F7 P31 MTIOC4D/TMCI2 CTS1#/RTS1#/SS1# IRQ1-DS/RTCIC1
F8 EXTAL P36
F9 VCC
Gl PB5 MTIOC2A/MTIOC1B/TMRI1/ SCK9
POE1#
G2 PB6 MTIOC3D RXD9/SMISO9/SSCL9
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RX210 Group 4. 1/0 Registers

e Longword-size 1/0O registers

MOV.L #SFR_ADDR, R1
MOV.L #SFR_DATA, [R1]
CMP [R1].L,R1

;; Next process

If multiple registers are written to and a subsequent instruction should be executed after the write operations are entirely
completed, only read the 1/O register that was last written to and execute the operation using the value; it is not necessary
to read or execute operation for all the registers that were written to.

(3) Number of Access Cycles to I/O Registers

For numbers of clock cycles for access to 1/0 registers, see Table 4.1, List of I/O Registers (Address Order).
The number of access cycles to 1/0 registers is obtained by following equation.*1

Number of access cycles to 1/O registers = Number of bus cycles for internal main bus 1 +
Number of divided clock synchronization cycles +
Number of bus cycles for internal peripheral bus 1 to 6

The number of bus cycles of internal peripheral bus 1 to 6 differs according to the register to be accessed.

When peripheral functions connected to internal peripheral bus 2 to 6 or registers for the external bus control unit (except
for bus error related registers) are accessed, the number of divided clock synchronization cycles is added.

The number of divided clock synchronization cycles differs depending on the frequency ratio between ICLK and PCLK
(or FCLK, BCLK) or bus access timing.

In the peripheral function unit, when the frequency ratio of ICLK is equal to or greater than that of PCLK (or FCLK), the
sum of the number of bus cycles for internal main bus 1 and the number of the divided clock synchronization cycles will
be one cycle of PCLK (or FCLK) at a maximum. Therefore, one PCLK (or FCLK) has been added to the number of
access cycles shown in Table 4.1.

When the frequency ratio of ICLK is lower than that of PCLK (or FCLK), the subsequent bus access is started from the
ICLK cycle following the completion of the access to the peripheral functions. Therefore, the access cycles are described
on an ICLK basis.

In the external bus control unit, the sum of the number of bus cycles for internal main bus 1 and the number of divided
clock synchronization cycles will be one cycle of BCLK at a maximum. Therefore, one BCLK is added to the number of
access cycles shown in Table 4.1.

Note 1. This applies to the number of cycles when the access from the CPU does not conflict with the instruction
fetching to the external memory or bus access from the different bus master (DMAC or DTC).
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RX210 Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (3 /29)
Number of Access Cycles
Module Register Number Access ICLK > ICLK <

Address Symbol Register Name Symbol of Bits Size PCLK
0008 3032h BSC CS3 mode register CS3MOD 16 16 1,2 BCLK
0008 3034h BSC CS3 wait control register 1 CS3WCR1 32 32 1,2 BCLK
0008 3038h BSC CS3 wait control register 2 CS3WCR2 32 32 1,2 BCLK
0008 3802h BSC CSO0 control register CSOCR 16 16 1,2 BCLK
0008 380Ah BSC CSO0 recovery cycle register CSOREC 16 16 1,2 BCLK
0008 3812h BSC CS1 control register CSI1CR 16 16 1,2 BCLK
0008 381Ah BSC CS1 recovery cycle register CS1REC 16 16 1,2 BCLK
0008 3822h BSC CS2 control register CS2CR 16 16 1,2 BCLK
0008 382Ah BSC CS2 recovery cycle register CS2REC 16 16 1,2 BCLK
0008 3832h BSC CS3 control register CS3CR 16 16 1,2 BCLK
0008 383Ah BSC CS3 recovery cycle register CS3REC 16 16 1,2 BCLK
0008 3880h BSC CS recovery cycle insertion enable register CSRECEN 16 16 1,2 BCLK
0008 7010h ICU Interrupt request register 016 IRO16 8 8 2 ICLK
0008 7015h ICU Interrupt request register 021 IR021 8 8 2ICLK
0008 7017h ICU Interrupt request register 023 IR023 8 8 2 ICLK
0008 701Bh ICU Interrupt request register 027 IR027 8 8 2ICLK
0008 701Ch ICU Interrupt request register 028 IR028 8 8 2 ICLK
0008 701Dh ICU Interrupt request register 029 IR029 8 8 2ICLK
0008 701Eh ICU Interrupt request register 030 IRO30 8 8 2 ICLK
0008 701Fh ICU Interrupt request register 031 IR031 8 8 2ICLK
0008 7020h ICU Interrupt request register 032 IR032 8 8 2 ICLK
0008 7021h ICU Interrupt request register 033 IR033 8 8 2ICLK
0008 7022h ICU Interrupt request register 034 IR034 8 8 2 ICLK
0008 702Ch ICU Interrupt request register 044 IR044 8 8 2ICLK
0008 702Dh ICU Interrupt request register 045 IR045 8 8 2ICLK
0008 702Eh ICU Interrupt request register 046 IR046 8 8 2ICLK
0008 702Fh ICU Interrupt request register 047 IR047 8 8 2ICLK
0008 7039h ICU Interrupt request register 057 IRO57 8 8 2ICLK
0008 703Ah ICU Interrupt request register 058 IR058 8 8 2ICLK
0008 703Bh ICU Interrupt request register 059 IR059 8 8 2ICLK
0008 703Fh ICU Interrupt request register 063 IR063 8 8 2ICLK
0008 7040h ICU Interrupt request register 064 IR064 8 8 2ICLK
0008 7041h ICU Interrupt request register 065 IR065 8 8 2 ICLK
0008 7042h ICU Interrupt request register 066 IR066 8 8 2ICLK
0008 7043h ICU Interrupt request register 067 IR067 8 8 2 ICLK
0008 7044h ICU Interrupt request register 068 IR068 8 8 2 ICLK
0008 7045h ICU Interrupt request register 069 IR069 8 8 2 ICLK
0008 7046h ICU Interrupt request register 070 IRO70 8 8 2ICLK
0008 7047h ICU Interrupt request register 071 IRO71 8 8 2 ICLK
0008 7058h ICU Interrupt request register 088 IR088 8 8 2ICLK
0008 705%h ICU Interrupt request register 089 IR089 8 8 2 ICLK
0008 705Ch ICU Interrupt request register 092 IR092 8 8 2 ICLK
0008 705Dh ICU Interrupt request register 093 IR093 8 8 2 ICLK
0008 7066h ICU Interrupt request register 102 IR102 8 8 2 ICLK
0008 7067h ICU Interrupt request register 103 IR103 8 8 2 ICLK
0008 706Ah ICU Interrupt request register 106 IR106 8 8 2 ICLK
0008 706Bh ICU Interrupt request register 107 IR107 8 8 2 ICLK
0008 7072h ICU Interrupt request register 114 IR114 8 8 2 ICLK
0008 7073h ICU Interrupt request register 115 IR115 8 8 2 ICLK
0008 7074h ICU Interrupt request register 116 IR116 8 8 2 ICLK
0008 7075h ICU Interrupt request register 117 IR117 8 8 2 ICLK

RO1DS0041EJ0150 Rev.1.50
Oct 18, 2013

RENESAS

Page 60 of 221



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 5.1 Voltage Dependency in High-Speed Operating Mode (Reference Data) for Chip Version
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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 5.2 Voltage Dependency in Middle-Speed Operating Modes 1A and 1B (Reference Data) for
Chip Version A
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RX210 Group

5. Electrical Characteristics

ICC (mA)

4
35 Ta=105°C, ICLK = 1 MHz*?
L
3 /
Ta = 25°C, ICLK = 1 MHz*'
25 —
2
15
1
0.5
0
15 2 25 3 35 4 45 5 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 5.3 Voltage Dependency in Low-Speed Operating Mode 1 (Reference Data) for Chip Version
A
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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 5.4 Voltage Dependency in Low-Speed Operating Mode 2 (Reference Data) for Chip Version
A
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RX210 Group 5. Electrical Characteristics
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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 5.15 Voltage Dependency in Deep Software Standby Mode (DEEPCUT1 Bit = 1) (Reference
Data) for Chip Version C
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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 5.16 Temperature Dependency in Deep Software Standby Mode (DEEPCUTL1 Bit = 1)
(Reference Data) for Chip Version C

R0O1DS0041EJ0150 Rev.1.50 ENESAS Page 104 of 221
Oct 18, 2013



RX210 Group

5. Electrical Characteristics

[Chip version B with 256 Kbytes or less of flash memory and 48 to 100 pins]

Table 5.13

DC Characteristics (12)

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

Iltem Symbol | Typ. | Max. | Unit Cor-::ifit)ns
Supply Middle-speed Normal No peripheral ICLK = 32 MHz*2 lcc 5.3 — mA
N . . :
current*l cl)ie;ignmeodes operating mode | operation ICLK = 20 MHz*3 16 —
All peripheral ICLK = 32 MHz*4 20.1 —
operation: ICLK = 20 MHz*5 143 —
Normal
All peripheral ICLK = 32 MHz*4 — 35
operation: Max. ICLK = 20 MHz*5 — —
Sleep mode No peripheral ICLK = 32 MHz 34 —
operation ICLK = 20 MHz 33 | —
All peripheral ICLK =32 MHz 115 —
E‘;er;r?gf” ICLK = 20 MHz 9 —
All-module clock stop mode ICLK = 32 MHz 3 —
ICLK =20 MHz 3 —
Increase during | Middle-speed operating mode 1A 17 —
BGO operation* Middle-speed operating mode 1B 17 —
Middle-speed Normal No peripheral ICLK =32 MHz 4.7 —
. ) -
gze;ﬁgngBmodes operating mode | operation*2 ICLK = 16 MHz 34 —
ICLK =8 MHz 2.7 —
All peripheral ICLK =32 MHz 19.6 —
E‘;er::gﬁz ICLK =16 MHz 13| —
ICLK =8 MHz 7.2 —
All peripheral ICLK =32 MHz — 34
operation: Max.*4 ICLK = 16 MHz — —
ICLK =8 MHz — —
Sleep mode No peripheral ICLK =32 MHz 2.8 —
operation ICLK = 16 MHz 25 | —
ICLK = 8 MHz 2.2 —
All peripheral ICLK = 32 MHz 11 —
operation: ICLK = 16 MHz 72 | —
Normal
ICLK = 8 MHz 5.3 —
All-module clock stop mode ICLK = 32 MHz 2.4 —
ICLK =16 MHz 2.2 —
ICLK = 8 MHz 21 —
Increase during | Middle-speed operating mode 1A 17 —
BGO operation*S Middle-speed operating mode 1B 17 —
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RX210 Group

5. Electrical Characteristics

1000.00
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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
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RX210 Group

5. Electrical Characteristics

IOH/IOL vs VOH/NVOL
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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
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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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RX210 Group

5. Electrical Characteristics

MOSCCR.MOSTP

Main clock oscillator output
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2 »
tmainosc
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PLLCR2.PLLEN

PLL circuit output
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PLL clock

i
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Figure 5.66  PLL Clock Oscillation Start Timing (PLL is Operated after Main Clock Oscillation Has
Settled)
MOSCCR.MOSTP
tr\/:;wosc 0 0
Main clock oscillator output & % \ ’ \
PLLCR2.PLLEN \
4 P tPLL2 » g‘ 2
PLL circuit output I ’8? ’ l I\Lﬂ_\ﬂ’ \ ’
B tpLiwr2 R
PLL clock ’Z \ ’
Figure 5.67 PLL Clock Oscillation Start Timing (PLL is Operated before Main Clock Oscillation Has
Settled)
PLLPCR.PLLPCNT \ /—\_
PLLCR2.PLLEN
trLLPW
Internal power supply for PLL _/ \_/_
Figure 5.68 PLL Power Control Timing
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RX210 Group

5. Electrical Characteristics

5.3.3

[Chip versions A and C]

Timing of Recovery from Low Power Consumption Modes

Table 5.46 Timing of Recovery from Low Power Consumption Modes
Conditions: VCC = AVCCO0=1.62t0 5.5V, VSS = AVSS0 = VREFL = VREFLO =0V, T, = -40to +105°C
. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Recovery time | Crystal resonator | Main clock oscillator tseymc — 3 — ms | Figure 5.72
after connected to operating
g?gsvi:aet'on of gqsac'm;tlggg Main clock oscillator and tsgypc — 35 — ms
PLL circui ratin

standby mode circuit operating
(flash memory, | External clock Main clock oscillator tsBYEX 10 — — ps
HOCO power input to main operating
supplied) ) clock oscillator Main clock oscillator and tseyYPE 0.5 — — ms
@OFTCUT[Z'O] PLL circuit operating
bits = 000b)*1

Sub-clock oscillator operating tsgysc 2*3 — — s

HOCO clock oscillator operating tseyHO — — 500 us

LOCO clock oscillator operating tseyLO — — 90 us
Recovery time | Crystal resonator | Main clock oscillator tsgymc — 3 — ms | Figure 5.72
after connected to operating
cancellation of main clock Main clock oscillator and tseypc — 35 — ms
software oscillator*2 S .

PLL circuit operating

standby mode
(flash memory | External clock Main clock oscillator tsBYEX 40 — — us
power supplied, | input to main operating
HOCO plquéer clock oscillator 7y Clock oscillator and tsayPE 0.5 — — ms
not supplied) PLL circuit operating
(SOFTCUTI[2:0]
bits = 110b)*1 Sub-clock oscillator operating tsgysc 2*3 — — S

HOCO clock oscillator operating tseYHO — — 12 ms

LOCO clock oscillator operating tseyLO — — 90 ps
Recovery time | Crystal resonator | Main clock oscillator tseymc — 3 — ms | Figure 5.72
after connected to operating
cancellation of main clock Main clock oscillator and tsgypc — 35 — ms
software oscillator*2 PLL circuit operatin
standby mode P 9
(flash memory, | External clock Main clock oscillator tsBYEX 100 — — ps
HOCO power input to main operating
not supplied) ) clock oscillator Main clock oscillator and tseyYPE 0.5 — — ms
@OFTCUT[Z'O] PLL circuit operating
bits = 111b)*1

Sub-clock oscillator operating tsgysc 2%4 — — s

HOCO clock oscillator operating tseyHO — — 1.2 ms

LOCO clock oscillator operating tseyLO — — 10 ms
Recovery time after cancellation of deep software standby mode tbspy — — 8 ms | Figure 5.73
Wait time after cancellation of deep software standby mode tDsBYWT — — 0.8 ms

Note 1. The recovery time varies depending on the state of each oscillator when the WAIT instruction is executed. The recovery time
when multiple oscillators are operating varies depending on the operating state of the oscillators that are not selected as the

system clock source, and depends on the time set in the wait control registers corresponding to the oscillators.

Note 2. The indicated value is measured for an 8 MHz crystal resonator.

Note 3. When RCR3.RTCEN = 1, the time will be the time set in the SOSCWTCR register minus 2 s.
Note 4. When RCR3.RTCEN = 1, the time will be the time set in the SOSCWTCR register minus 2 s and plus 31.25 ms.
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Oscillator | |
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IRQ
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Software standby mode
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tseymc, tseypc, tseyex, tseype,
tsevsc, IseyHo, tseyLo

Figure 5.72  Software Standby Mode Cancellation Timing
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Figure 5.73 Deep Software Standby Mode Cancellation Timing
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5.3.6 Timing of On-Chip Peripheral Modules

Table 5,55 Timing of On-Chip Peripheral Modules (1)
Conditions: VCC = AVCCO0=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 CorTc(;ifinns
I/O ports | Input data pulse width trrw 15 — tpcyc | Figure 5.83
MTU/ Input capture input pulse width Single-edge setting tricw 15 — tpcyc | Figure 5.84
TPU Both-edge setting 25 —
Timer clock pulse width Single-edge setting trekwH, 15 — tpcyc | Figure 5.85
Both-edge setting trekwL 25 —
Phase counting 25 —
mode
POE POE# input pulse width tpoEW 15 — tpeyc | Figure 5.86
8-bit Timer clock pulse width Single-edge setting trMCwH, 15 — tpcyc | Figure 5.87
timer Both-edge setting frvewL 25 —
SCI Input clock cycle Asynchronous tseye 4 — tpcyc | Figure 5.88
Clock synchronous 6 —_
Input clock pulse width tsckw 0.4 0.6 tseyc
Input clock rise time tsckr — 20 ns
Input clock fall time tsckf — 20 ns
Output clock cycle Asynchronous tseyc 16 — tpeye | C=30pF
Clock synchronous 4 — Figure 5.89
Output clock pulse width 27V<sVCC=s55V tsckw 0.4 0.6 tseyc
18VsVCC<27V 0.35 0.65
162VsVCC<18V 0.35 0.65
Output clock rise time tsckr — 20 ns
Output clock fall time tsckf — 20 ns
Transmit data delay time | Clock synchronous trxp — 40 ns
(master)
Transmit data delay time | Clock 27V<VCC=<55V — 65 ns
(slave) synchronous 18V <VCC <27V — 85 s
162V=sVCC<18V — 95 ns
Receive data setup time | Clock 27V=sVCC=s55V trxs 65 — ns
(master) synchronous 18V <VCC <27V 75 — s
162VsVCC<18V 80 — ns
Receive data setup time | Clock synchronous 40 — ns
(slave)
Receive data hold time Clock synchronous tRXH 40 — ns
A/D Trigger input pulse width trrRew 15 — tpcyc | Figure 5.90
converter
CAC CACREF input pulse width tpeyc < teac*? tcacrer | 45 teac + 3 tpeyc — ns
thoye > toac*2 5 teac *+ 6.5 tpeye
Note 1. tpeyc: PCLK cycle
Note 2. t.,c: CAC count clock source cycle
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[512 Kbytes or less of flash memory and 48 to 100 pins]

Table 5.56

Timing of On-Chip Peripheral Modules (2)

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
RSPI | RSPCK clock cycle Master tspeyc 2 4096 tpeye | C=30pF
125 — ns Figure 5.91
Slave 8 4096 tpeyc
RSPCK clock high Master | 27V <VCC<55V | tspckwH | (tspeyc —tspckr— — ns
pulse width tspek)/2 — 3
1.8V<VCC<27V (tspeye — tspckr — —
tspckp)/2 -3
1.62V<VCC<18V (tspoyc — tspckr — —
tspcki)/2 — 10
Slave (tspeyc — tspckr — -
tspci)/2
RSPCK clock low Master | 27V <VCC<55V | tgpckwr | (tspeyc —tspekr— — ns
pulse width tspckpl2 — 3
1.8V<VCC<27V (tspeyc — tspckr — —
tspckn)/2 -3
1.62V<VCC <18V (tspeyc — tspckr — —
tspckp)/2 — 10
Slave (tspeyc — tspckr — -
tspcki)/2
RSPCK clock riseffall | Output | 2.7V <VCC<55V tspckr, — 10 ns
time 18V<VCC<27V | 'SPCKI — 15
1.62V=sVCC<18V — 20
Input — 1 us
Data input setup time | Master | 27V <VCC<55V tsu 50 — ns C =30 pF
18VsVCC<27V 65 — Egﬂi Soat
1.62V=sVCC<18V 75 —
Slave 25 —tpgyc —
Data input hold time | Master th tpeye — ns
Slave 20 + 2 X tpgye —
SSL setup time Master t EAD 1 8 tspeyc
Slave 4 — tpeyc
SSL hold time Master tLaG 1 8 tspeyc
Slave 4 — tpeyc
Data output delay Master | 27V <VCC<55V top — 50 ns
time 18VSVCC<27V — 55
1.62VsVCC<18V — 60
Slave |27V<VCC<55V — 3 X tpeye + 65
1.8V<VCC<27V — 3 X tpeye + 85
1.62V<VCC<1.8V — 3 X tpgye + 95
Data output hold time | Master ton 0 — ns
Slave 0 —
Successive Master tro tspeyc 2 X tpeye | 8 X tgpeye +2 ns
transmission delay X tpeyc
time Slave 4 X tpeye —
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Figure 5.92 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKB Set to Division Ratio Other Than
Divided by 2) and Simple SPI Timing (Master, CKPH =1)
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Figure 5.93 RSPI Timing (Master, CPHA = 0) (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 5.79

ROM (Flash Memory for Code Storage) 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 tpo — 025 | 5.0 — 0.21 2.8 ms
when Npgc < 100 times 7570 trg — 025 | 53 — 0.21 3.0
128 bytes tp1og — 0.92 | 14.0 — 0.65 8.3
Programming time 2 bytes tpo — 0.31 6.2 — 0.26 35 ms
when Npgc > 100 times 7g7,og tpg — 031 66 — 0.26 3.7
128 bytes tp1og — 1.09 | 175 — 0.77 10.0
Erasure time 2 Kbytes teok — 21.0 | 113.7 — 18.5 46 ms
when Npgc < 100 times
Erasure time 2 Kbytes teok — 25.6 | 220.6 — 225 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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In suspend priority mode

« Suspension during programming

FCU command

@.@ Resume

tspsp2 tspsp1

Not Ready ;l( \ Not Ready
programming pulse \_/

Application of the pulse stops Application of the pulse continues

FSTATRO.FRDY |

« Suspension during erasure

FCU command @.@ @. e @. uspenD@e

tsesp1 tsesp2 tsesp1

I\

Application of the pulse stops Application of the pulse continues

In programming/erasure priority mode

« Suspension during programming

FCU command >< Program >< >< Suspend
tspp

Programming pulse / | Programming | \

« Suspension during erasure

FCU command >< Erase >< ><Suspend
tsep

Erasure pulse / | Erasing | \

Figure 5.109 Flash Memory Program/Erase Suspend Timing
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