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RX62N Group, RX621 Group

1. Overview

Table 1.1

Classification

Module/Function

Outline of Specifications (3/4)

Description

Timers

Programmable pulse

(4 bits x 4 groups) x 2 units

generator Pulse output with the MTU output as a trigger
Maximum of 32-bit pulse output possible
8-bit timers (8 bits x 2 channels) x 2 units

- Select from among seven internal clock signals (PCLK, 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

+ Generation of triggers for A/D converter conversion

+ Capable of generating baud-rate clocks for SCI5 and SCI6

Compare match
timer

(16 bits x 2 channels) x 2 units

- Select from among four internal clock signals (PCLK/8, PCLK/32, PCLK/128, PCLK/512)

Watchdog timer

+ 8 bits x 1 channel
+ Select from among eight counter-input clock signals (PCLK/4, PCLK/64, PCLK/128,

PCLK/512, PCLK/2048, PCLK/8192, PCLK/32768, PCLK/131072)

+ Switchable between watchdog timer mode and interval timer mode

Independent
watchdog timer

14 bits x 1 channel

+ Counter-input clock: Dedicated on-chip oscillator

Realtime clock

+ Clock source: Subclock
+ Time/calendar

Interrupt sources: Alarm interrupt, periodic interrupt, and carry interrupt

Communication
function

Ethernet controller

Input and output of Ethernet/IEEE 802.3 frames

- Transfer at 10 or 100 Mbps

Full- and half-duplex modes

MIl (Media Independent Interface) or RMIl (Reduced Media Independent Interface) as
defined in IEEE 802.3u

Detection of Magic PacketsTM* or output of a "wake-on-LAN" signal (WOL)

- Compliance with flow control as defined in IEEE 802.3x standards
Note: * Magic Packet™ is a registered trademark of Advanced Micro Devices, Inc.

DMA controller for
Ethernet controller

- Alleviation of CPU loads by the descriptor control method
- Transmission FIFO: 2 Kbytes; Reception FIFO: 2 Kbytes

USB 2.0 host/
function module

Includes a UDC (USB Device Controller) and transceiver for USB 2.0

+ Single port (176-pin products: two ports)

+ Compliance with the USB 2.0 specification

+ Transfer rate: Full speed (12 Mbps)

- Self-power mode and bus power are selectable
+ OTG (On the Go) operation is possible

Incorporates 2 Kbytes of RAM as a transfer buffer

Serial
communications
interfaces

+ 6 channels
+ Serial communications modes:

Asynchronous, clock synchronous, and smart-card interface
Multi-processor communications function

- On-chip baud rate generator allows selection of the desired bit rate
+ Choice of LSB-first or MSB-first transfer
+ Average transfer rate clock can be input from TMR timers for SCI5 and SCI6
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RX62N Group, RX621 Group 1. Overview
1.2 List of Products
Table 1.3 is a list of products, and Figure 1.1 shows how to read the product part no.
Table 1.3 List of Products
Operating
Frequency
Group Part No. Package ROM Capacity RAM Capacity Data Flash (Max.)
RX62N R5F562N8BDBG PLBGO176GA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F562N8BDLE  PTLG0145JB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F562N8BDFB  PLQPO0144KA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F562N8BDFP  PLQPO100KB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F562N7BDBG  PLBGO176GA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F562N7BDLE  PTLG0145JB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F562N7BDFB  PLQPO144KA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F562N7BDFP  PLQPO100KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F562N8ADBG PLBGO176GA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F562NSADLE  PTLG0145JB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F562NSADFB  PLQPO144KA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F562NSADFP  PLQPO100KB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F562N7ADBG PLBGO176GA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F562N7ADLE  PTLG0145JB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F562N7ADFB  PLQPO144KA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F562N7ADFP  PLQPO100KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
RX621 R5F56218BDBG  PLBGO176GA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F56218BDLE  PTLG0145JB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F56218BDFB  PLQPO144KA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F56218BDFP  PLQPO100KB-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F56218BDLD  PTLGO085JA-A 512 Kbytes 96 Kbytes 32 Kbytes 100 MHz
R5F56217BDBG  PLBGO176GA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56217BDLE  PTLG0145JB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56217BDFB  PLQPO144KA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56217BDFP  PLQPO100KB-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56217BDLD  PTLGO085JA-A 384 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56216BDBG PLBGO176GA-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56216BDLE  PTLG0145JB-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56216BDFB  PLQPO144KA-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56216BDFP  PLQPO100KB-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz
R5F56216BDLD  PTLGO085JA-A 256 Kbytes 64 Kbytes 32 Kbytes 100 MHz
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RX62N Group, RX621 Group

1. Overview

1.3 Block Diagram

Figure 1.2 shows a block diagram.
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depending on the product group and package.
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Figure 1.2 Block Diagram
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RX62N Group, RX621 Group

1. Overview

Table 1.4 List of Pins and Pin Functions (176-Pin LFBGA) (2 / 6)
Pin No. Power Supply Timers Communi-
— Clock External (MTU, TMR, cation
176-Pin  System 110 Bus ETHERC PPG, POE, (SCI, CAN,
LFBGA Control Port EXDMAC EDMAC UsB WDT) RSPI, RIIC) Others
C6 VCC
Cc7 P92 D18/A18-B
C8 P94 D20/A20-B
Cc9 VCC
C10 PD5 D5 MTIC5W-B/
POE2#

Cl1 VCC
C12 PEO D8 SSLB1-B
C13 PE3 D11 POES#
Cl4 PES D13 RSPCKB-B  IRQ5-A
C15 PE6 D14 MOSIB-B IRQ6-A
D1 EMLE
D2 PO1 TMCIO-A RxD6-A IRQ9-A
D3 VCC
D4 P41 IRQ9-B/AN1
D5 P43 IRQ11-B/AN3
D6 VSS
D7 P93 D19/A19-B
D8 P95 D21/A21-B
D9 VSS
D10 PG1 D25
D11 VSS
D12 VSS
D13 PE4 D12 SSLBO-B
D14 PE7 D15 MISOB-B IRQ7-A
D15 P65 CS5#-A/

CKE
El XCIN
E2 CNVSS
E3 BSCANP
E4 VSS
E12 PG2 D26 TRDATAO
E13 VCC
El4 P66 CS6#-A/

DQMO
E15 P67 CST7#-Al

DQM1
F1 XCOUT
F2 WDTOVF#
F3 VCL
F4 VSS
F12 PG4 D28 TRSYNC
F13 PG3 D27 TRDATA1
F14 PAO A0/BCO#/ MTIOC6A/ SSLA1-B

DQM2 PO16
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RX62N Group, RX621 Group 1. Overview
Table 1.5 List of Pins and Pin Functions (145-Pin TFLGA) (1/5)
Pin No.  Power Supply Timers Communi-
— Clock (MTU, TMR, cation
145-Pin  System 1/0 External Bus ETHERC PPG, POE, (SCI, CAN,
TFLGA Control Port EXDMAC EDMAC UsB WDT) RSPI, RIIC)  Others
Al AVSS
A2 AVCC
A3 VREFL
A4 P42 IRQ10-B/AN2
A5 P44 IRQ12/AN4
A6 P47 IRQ15-B/AN7
A7 P91 Al7-B
A8 PDO DO POET7#
A9 PD3 D3 MTIC11V-B/
POE4#
A10 PD6 D6 MTIC5V/
POE1#
All P60 CSO0#-A
Al2 P62 CS2#-A/
RAS#
A13 P64 CS4#-Al
WE#
Bl P03 IRQ11-A/DAO
B2 P07 IRQ15-A/
ADTRGO#-A
B3 VREFH
B4 P40 IRQ8-B/ANO
B5 P45 IRQ13-B/AN5
B6 P90 Al6-B
B7 PD1 D1 POEG6#
B8 PD5 D5 MTIC5W/
POE2#
B9 VSS
B10 PEO D8 SSLB1-B
B11 PE2 D10 POE9%# SSLB3-B
B12 PE1 D9 SSLB2-B
B13 PE4 D12 SSLBO-B
C1l PO1 TMCIO-A RxD6-A IRQ9-A
Cc2 P05 IRQ13-A/DA1
C3 VSS
C4 P41 IRQ9-B/AN1
C5 P46 IRQ14/AN6
C6 P92 A18-B
Cc7 PD2 D2 MTIC11W-B/
POES#
Cc8 PD7 D7 MTIC5U/
POEO#
c9 P61 CS1#-A/
SDCS#
R01DS0052EJ0140 Rev.1.40 RENESAS Page 23 of 150

2014.07.16



RX62N Group, RX621 Group 1. Overview

Table 1.9 Pin Functions (2/7)

Classifications Pin Name 110 Description

Bus control RD# Qutput Strobe signal which indicates that reading from the external bus
interface space is in progress.

WR# Output Strobe signal which indicates that writing to the external bus
interface space is in progress, in 1-write strobe mode.

WRO# to WR3# Output Strobe signals which indicate that any group of data bus pins
(D7 to DO, D15 to D8, D23 to D16, and D31 to D24) is valid in
writing to the external bus interface space, in byte strobe mode.

BCO# to BC3# Output Strobe signals which indicate that any group of data bus pins
(D7 to DO, D15 to D8, D23 to D16, and D31 to D24) is valid in
access to the external bus interface space, in 1-write strobe

mode.

WE# Qutput Output pin for SDRAM write enable signals.
CAS# Output Output pin for SDRAM column address strobe signals.
RAS# Output Output pin for SDRAM row address strobe signals.
CKE Output Output pin for SDRAM clock enable signals.
DQMO to DQM34 Output Output pins for SDRAM I/O data mask enable signals.
SDCS# Output Output pin for SDRAM chip select signals.
CSO#-A/ICS0#-B Output Select signals for areas 0 to 7.
CS1#-AICS1#-B/CS1#-C
CS2#-AICS2#-BICS2#-C
CS3#-AICS3#-B/CS3#-C
CS4#-AICS4#-B/CS4#-C
CS5#-A/CS5#-B/ICS5#-C
CS6#-AICS6#-B/CS6#-C
CS7#-AICS7#-BICST#-C
WAIT#-A/WAIT#-B/ Input Input pins for wait request signals in access to the external
WAIT#-C/WAIT#-D space.

EXDMA controller EDREQO-A/EDREQO-B/ Input Input pins for external DMA transfer requests of channel 0.
EDREQO-C
EDREQ1-A/EDREQ1-B/ Input Input pins for external DMA transfer requests of channel 1.
EDREQ1-C
EDACKO-A/EDACKO-B/ Output Output pins for single address transfer acknowledge signals of
EDACKO-C channel 0.
EDACK1-A/EDACK1-B/ Output Output pins for single address transfer acknowledge signals of
EDACK1-C channel 1.

Interrupt NMI Input Non-maskable interrupt request signal.
IRQO-A/IRQO-B Input Interrupt request signals.
IRQ1-A/IRQ1-B
IRQ2-A/IRQ2-B
IRQ3-A/IRQ3-B
IRQ4-A/IRQ4-B
IRQ5-A/IRQ5-B
IRQ6-A/IRQ6-B
IRQ7-A/IRQ7-B
IRQ8-A/IRQ8-B
IRQ9-A/IRQ9-B
IRQ10-A/IRQ10-B
IRQ11-A/IRQ11-B
IRQ12
IRQ13-A/IRQ13-B
IRQ14
IRQ15-A/IRQ15-B
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RX62N Group, RX621 Group 1. Overview

Table 1.9 Pin Functions (4/7)

Classifications Pin Name 110 Description

8-bit timer TMOO to TMO3 Output Output pins for the compare match signals.
TMCIO-A/TMCIO-B Input Input pins for the external clock signals that drive for the
TMCI1-A/TMCI1-B counters.

TMCI2-A/TMCI2-B
TMCI3-A/TMCI3-B

TMRIO-A/TMRIO-B Input Input pins for the counter-reset signals.
TMRI1
TMRI2
TMRI3-A/TMRI3-B
Watchdog timer WDTOVF# Output Output pin for the counter-overflow signal in watchdog-timer
mode.
Serial communications TxDO Output Output pins for data transmission.
interface TxD1-A/TxD1-B

TxD2-A/TxD2-B
TxD3-A/TxD3-B
TxD5

TxD6-A/TxD6-B

RxDO Input Input pins for data reception.
RxD1-A/RxD1-B

RxD2-A/RxD2-B

RxD3-A/RxD3-B

RxD5

RxD6-A/RxD6-B

SCKO /10 Input/output pins for clock signals.
SCK1-A/SCK1-B
SCK2-A/SCK2-B
SCK3-A/SCK3-B

SCK5
SCK6-A/SCK6-B
12C bus interface SCLO, SCL1 1/0 Input/output pins for I2C bus interface clocks. Bus can be
directly driven by the NMOS open drain output.
SDAO, SDA1 1/0 Input/output pins for I2C bus interface data. Bus can be directly
driven by the NMOS open drain output.
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RX62N Group, RX621 Group 1. Overview

Table 1.9 Pin Functions (5/7)

Classifications Pin Name 110 Description
Ethernet controller REF50CK Input 50-MHz reference clock. This pin inputs reference signals for

transmission/reception timings in RMIl mode.

RMII_CRS_DV Input Indicates that there are carrier detection signals and valid
receive data on RMII_RXD1 and RMII_RXDO0 in RMII mode.

RMII_TXDO, RMII_TXD1 Output  2-bit transmit data in RMII mode.

RMII_RXDO, RMII_RXD1 Input 2-bit receive data in RMII mode.

RMII_TXD_EN Output Output pin for data transmit enable signals in RMII mode.

RMII_RX_ER Input Indicates an error has occurred during reception of data in RMII
mode.

ET_CRS Input Carrier detection/data reception enable pin.

ET_RX_DV Input Indicates that there are valid receive data on ET_ERXD3 to
ET_ERXDO.

ET_EXOUT Output General-purpose external output pin.

ET_LINKSTA Input Inputs link status from the PHY-LSI.

ET_ETXDO to ET_ETXD3 Output 4 bits of MII transmit data.

ET_ERXDO to ET_ERXD3 Input 4 bits of Ml receive data.

ET_TX_EN QOutput Transmit enable pin. Indicates that transmit data is ready on
ET_ETXD3 to ET_ETXDO.

ET_TX_ER Output  Transmit error pin. Notifies the PHY_LSI of an error during
transmission.

ET_RX_ER Input Receive error pin. Recognizes an error during reception.

ET_TX_CLK Input Transmit clock pin. This pin inputs reference signals for output
timings from ET_TX_EN, ET_ETXD3 to ET_ETXDO, and
ET_TX_ER.

ET_RX_CLK Input Receive clock pin. This pin inputs reference signals for input
timings to ET_RX_DV, ET_ERXD3 to ET_ERXDO, and
ET_RX_ER.

ET_COL Input Inputs collision detection signals.

ET_WOL Output  Receives Magic Packets™

ET_MDC Output Outputs reference clock signals for information transfer via
ET_MDIO.

ET_MDIO 110 These pins carry bidirectional signals for the exchange of
management information between the RX62N Group and the
PHY-LSI.
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RX62N Group, RX621 Group 4. 1/0 Registers

Table 4.1 List of 1/0 Registers (Address Order) (24 / 36)

Module Register Number | Access Number of
Address Abbreviation | Register Name Abbreviation | of Bits Size Access Cycles
0008 8A4Ah MTU10 Timer A/D converter start request cycle TADCOBRB | 16 16 2 to 3 PCLK*8
set buffer register B
0008 8A60h MTUB Timer waveform control register TWCR 8 8 2 to 3 PCLK*8
0008 8A80h MTUB Timer start register TSTR 8 8 2 to 3 PCLK*8
0008 8A81h MTUB MTUB Timer synchronous register TSYR 8 8 2t0 3 PCLK*8
0008 8A84h MTUB MTUB Timer read/write enable register TRWER 8 8 2 to 3 PCLK*8
0008 8B0OOh MTUG6 Timer control register TCR 8 8 2 to 3 PCLK*8
0008 8B01h MTU6 Timer mode register TMDR 8 8 2 to 3 PCLK*8
0008 8B02h MTU6 Timer 1/O control register H TIORH 8 8 2 to 3 PCLK*8
0008 8B03h MTU6 Timer 1/O control register L TIORL 8 8 2 to 3 PCLK*8
0008 8B04h MTU6 Timer interrupt enable register TIER 8 8 2 to 3 PCLK*8
0008 8B05h MTUG6 Timer status register TSR 8 8 2 to 3 PCLK*8
0008 8B06h MTU6 Timer counter TCNT 16 16 2to 3 PCLK*8
0008 8B08h MTU6 Timer general register A TGRA 16 16 2to 3 PCLK*8
0008 8BOAh MTU6 Timer general register B TGRB 16 16 2 to 3 PCLK*8
0008 8BOCh MTU6 Timer general register C TGRC 16 16 2 to 3 PCLK*8
0008 8BOEh MTUG6 Timer general register D TGRD 16 16 2 to 3 PCLK*8
0008 8B20h MTUG6 Timer general register E TGRE 16 16 2 to 3 PCLK*8
0008 8B22h MTU6 Timer general register F TGRF 16 16 2 to 3 PCLK*8
0008 8B24h MTU6 Timer interrupt enable register 2 TIER2 8 8 2to 3 PCLK*8
0008 8B26h MTU6 Timer buffer operation transfer mode TBTM 8 8 2 to 3 PCLK*8
register
0008 8B80h MTU7 Timer control register TCR 8 8 2 to 3 PCLK*8
0008 8B81h MTU7 Timer mode register TMDR 8 8 2 to 3 PCLK*8
0008 8B82h MTU7 Timer I/O control register TIOR 8 8 2to 3 PCLK*8
0008 8B84h MTU7 Timer interrupt enable register TIER 8 8 2 to 3 PCLK*8
0008 8B85h MTU7 Timer status register TSR 8 8 2 to 3 PCLK*8
0008 8B86h MTU7 Timer counter TCNT 16 16 2 to 3 PCLK*8
0008 8B88h MTU7 Timer general register A TGRA 16 16 2 to 3 PCLK*8
0008 8B8Ah MTU7 Timer general register B TGRB 16 16 2 to 3 PCLK*8
0008 8B90h MTU7 Timer input capture control register TICCR 8 8 2to 3 PCLK*8
0008 8C00h MTUS8 Timer control register TCR 8 8 2 to 3 PCLK*8
0008 8C01h MTUS8 Timer mode register TMDR 8 8 2 to 3 PCLK*8
0008 8C02h MTUS8 Timer 1/O control register TIOR 8 8 2 to 3 PCLK*8
0008 8C04h MTUS8 Timer interrupt enable register TIER 8 8 2 to 3 PCLK*8
0008 8C05h MTU8 Timer status register TSR 8 8 2 to 3 PCLK*8
0008 8C06h MTU8 Timer counter TCNT 16 16 2to 3 PCLK*8
0008 8C08h MTUS8 Timer general register A TGRA 16 16 2 to 3 PCLK*8
0008 8COAh MTUS8 Timer general register B TGRB 16 16 2 to 3 PCLK*8
0008 8C80h MTU11 Timer counter U TCNTU 16 16 2 to 3 PCLK*8
0008 8C82h MTU11 Timer general register U TGRU 16 16 2 to 3 PCLK*8
0008 8C84h MTU11 Timer control register U TCRU 8 8 2 to 3 PCLK*8
0008 8C86h MTU11 Timer I/O control register U TIORU 8 8 2to 3 PCLK*8
0008 8C90h MTU11 Timer counter V TCNTV 16 16 2to 3 PCLK*8
0008 8C92h MTU11 Timer general register V TGRV 16 16 2 to 3 PCLK*8
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RX62N Group, RX621 Group 5. Electrical Characteristics
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Figure 5.12 External Bus Timing/Page Read Cycle (Bus Clock Synchronized)
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534

EXDMAC Timing

Table 5.12 EXDMAC Timing
Conditions: VCC = PLLVCC = AVCC = VCC_USB =2.7 t0 3.6 V, VREFH = 2.7 V to AVCC
VSS = PLLVSS = AVSS = VREFL = VSS_USB =0V

ICLK =8 to 100 MHz, PCLK = 8 to 50 MHz, BCLK = 8 to 100 MHz, SDCLK = 8 to 50 MHz

T, =-40 to +85°C

Item Symbol Min. Max. Unit Test Conditions
EXDMAC EDREQ setup time teprROS 20 — ns Figure 5.22
EDREQ hold time tEDROH 5 — ns
EDACK delay time tepACD — 15 ns Figure 5.23 and Figure 5.24

BCLK / \

tebros

EDREQO
EDREQ1

VA

teoroH

Figure 5.22 EDREQO and EDREQ1 Input Timing

BCLK 7

i

EDACKO
EDACK1

tepaco

B

tepaco

L
|

|

Figure 5.23 EDACKO0 and EDACKZ1 Single-Address Transfer Timing (for a CS Area)

BCLK
_

tepaco

EDACKO
EDACK1

jui

O\

tepaco

Figure 5.24 EDACKO0 and EDACK1 Single-Address Transfer Timing (for SDRAM)
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5.3.5

Table 5.13

Timing of On-Chip Peripheral Modules

Timing of On-Chip Peripheral Modules (1)

Conditions: VCC = PLLVCC = AVCC = VCC_USB =2.7t0 3.6 V, VREFH = 2.7 V to AVCC

VSS = PLLVSS = AVSS = VREFL = VSS_USB =0 V
PCLK = 8 to 50 MHz
T, =-40 to +85°C

Item Symbol Min. Max. Unit Test Conditions
I/O ports Output data delay time tpwD — 40 ns Figure 5.25
Input data setup time tprs 25 — ns
Input data hold time tpry 25 — ns
MTU2 Output compare output delay time trocp - 40 ns Figure 5.26
Input capture input setup time trics 20 — ns
Input capture input pulse width triew 1.5 X tpeyc — ns
(single-edge setting)
Input capture input pulse width tricw 2.5 X tpeyc - ns
(both-edge setting)
Timer input setup time trexs 20 — ns Figure 5.27
Timer clock pulse width trekwr | 19 X tpeye — ns
(single-edge setting)
Timer clock pulse width tTCKWHIL 2.5 X tpeyc - ns
(both-edge setting)
Timer clock pulse width tTCKWHIL 2.5 X tpeyc - ns
(phase counting mode)
POE2 POE# input setup time tpoES 50 - ns Figure 5.28
POE# input pulse width troEW 1.5x tPcyc - ns
PPG Pulse output delay time tpob — 40 ns Figure 5.29
8-bit timer Timer output delay time trmob - 40 ns Figure 5.30
Timer reset input setup time tTMRS 25 — ns Figure 5.31
Timer clock input setup time trmes 25 — ns Figure 5.32
Timer clock Single-edge setting tTMeWH 1.5 X tpeyc — ns
pulse width -
Both-edge setting trmewL 25 % tpeye | — ns
WDT Overflow output delay time twovp - 40 ns Figure 5.33
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Table 5.14  Timing of On-Chip Peripheral Modules (4)
Conditions: VCC = PLLVCC = AVCC = VCC_USB = 2.7 t0 3.6 V, VREFH = 2.7 V to AVCC

VSS = PLLVSS = AVSS = VREFL = VSS_USB =0 V
PCLK = 8 to 50 MHz
T, = -40 to +85°C

Item Symbol Min. Max. Unit Test Conditions
RSPI | Data input setup time Master tsy 16 — ns Figure 5.39 to
[176-pin LFBGA/ Figure 5.42

145-pin TFLGA/
144-pin LQFP]

Master 30 —
[100-pin LQFP/
85-pin TFLGA]
Slave 20-2 X tpeye | —
Data input hold time Master ty 0 — ns
Slave 20+2 X tpeye | —
SSL setup time Master t EAD 1 8 tspeyc
Slave 4 — tpeye
SSL hold time Master tLac 1 8 tspeyc
Slave 4 — tpeye
Data output delay time Master top — 20 ns

[176-pin LFBGA/
145-pin TFLGA/
144-pin LQFP]

Master — 30

[100-pin LQFP/

85-pin TFLGA]

Slave — 3 X tpeyct+40

[176-pin LFBGA/
145-pin TFLGA/
144-pin LQFP]

Slave — 3 X tpeyc+50
[100-pin LQFP/
85-pin TFLGA]
Note 1. tPcyc: PCLK cycle
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Table 5.16  Timing of On-Chip Peripheral Modules (6)
Conditions: VCC = PLLVCC = AVCC = VCC_USB = 2.7 10 3.6 V, VREFH = 2.7 V to AVCC

VSS = PLLVSS = AVSS = VREFL = VSS_USB =0 V
PCLK = 8 to 50 MHz
T, = -40 to +85°C

Item Symbol | Min.*1*2 Max. Unit | Test Conditions
RIIC SCL input cycle time tscL 6(12) x tyiceye + 1300 — ns |Figure 5.43
(Standard-mode, | g input high pulse width tscLH 3(6) * tiiceye + 300 - ns
SMBus)
|CFER.EMPE = 0 | SCL input low pulse width tscLL 3(6) x ticcyc + 300 — ns
SCL, SDA input rising time tsy — 1000 ns
SCL, SDA input falling time tst — 300 ns
SCL, SDA input spike pulse removal time | tgp 0 1(4) X ticeye | ns
SDA input bus free time tguF 3(6) * tyiceyc + 300 — ns
Start condition input hold time tsTAH ticeye + 300 — ns
Re-start condition input setup time tsTAS 1000 — ns
Stop condition input setup time tstos 1000 — ns
Data input setup time tspas tiiceye + 50 — ns
Data input hold time tspAH 0 — ns
SCL, SDA capacitive load Cy - 400 pE
RIIC SCL input cycle time tscL 6(12) x tceyc + 600 — ns
(Fast-mode) SCL input high pulse width tsoy | 3(6) * ticeye + 300 — ns
SCL input low pulse width tscLL 3(6) * tjjceyc + 300 — ns
SCL, SDA input rising time tsy 20+0.1Cy 300 ns
SCL, SDA input falling time tss 20+0.1Cy, 300 ns
SCL, SDA input spike pulse removal time | tgp 0 1(4) *ticeye | ns
SDA input bus free time tgur 3(6) x tyiceyc + 300 — ns
Start condition input hold time tsTAH ticeye 300 — ns
Re-start condition input setup time taTAS 300 — ns
Stop condition input setup time tstos 300 — ns
Data input setup time tspas ticeye 50 — ns
Data input hold time tspan 0 — ns
SCL, SDA capacitive load Cy — 400 pF

Note: tyceyc! RIIC internal reference clock (IIC¢) cycles
Note 1. The value in parentheses is used when ICMR3.NF[1:0] are set to 11b while a digital filter is enabled with ICFER.NFE = 1.
Note 2. Cy indicates the total capacity of the bus line.
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Figure 5.27 MTU2 Clock Input Timing
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POEnN# input
X +
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Figure 5.28 POE# Input Timing
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Figure 5.29 PPG Output Timing
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Figure 5.30 8-Bit Timer Output Timing
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tro
SSLAO S » |
SSLBO \ /1 \
input 5 4 2
B tLean tiac
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RSPCKA to RSPCKB | '
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Figure 5.42 RSPI Timing (Slave, CPHA = 1)
VIH j
SDAO, SDA1
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SCLO, SCL1
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ts —> tspas
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Notel: S, P, and Sr indicate the following conditions. cisic\(/):cd;go;]svu_ = Veex0.3
lff 2:3”; 2323:332 Voo = 0.6V, lo, = 6mA(ICFER.FMPE = 0)
Sr: Restart condition VoL =04V, lo. = 15mA(ICFER.FMPE = 1)

Figure 5.43 12C Bus Interface Input/Output Timing
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Figure 5.58 Boundary Scan TCK Timing
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Figure 5.60 Boundary Scan Input/Output Timing
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5.9 ROM (Flash Memory for Code Storage) Characteristics

Table 5.25 ROM (Flash Memory for Code Storage) Characteristics (1)
Conditions: VCC = PLLVCC = AVCC = VCC_USB = 2.7 t0 3.6 V, VREFH = 2.7 V to AVCC

VSS = PLLVSS = AVSS = VREFL =VSS_USB =0V
Temperature range for the programming/erasure operation: T, = -40 to +85°C

Iltem Symbol Min. Typ. Max. Unit Test Conditions
Rewrite/erase cycle*! Npec 1000 — — Times
Data hold time torp 30*2 — — Year T, =+85°C

Note 1. Definition of reprogram/erase cycle:

The reprogram/erase cycle is the number of erasing for each block. When the reprogram/erase cycle is n times (n = 1000),
erasing can be performed n times for each block. For instance, when 256-byte programming is performed 16 times for different
addresses in 4-Kbyte block and then the entire block is erased, the reprogram/erase cycle is counted as one. However,
programming the same address for several times as one erasing is not enabled (overwriting is prohibited).

Note 2. The result obtained from the reliability test.

Table 5.26 ROM (Flash Memory for Code Storage) Characteristics (2)
Conditions: VCC = PLLVCC = AVCC = VCC_USB = 2.7 t0 3.6 V, VREFH = 2.7 V to AVCC

VSS = PLLVSS = AVSS = VREFL =VSS_USB =0V
Temperature range for the programming/erasure operation: T, = -40 to +85°C

Item Symbol Min. Typ. Max. Unit Test Conditions
Programming time 256 bytes tpose — 2 12 ms PCLK =50 MHz
4 Kbytes tpax — 23 50 ms Npec < 100
16 Kbytes tp16K — 90 200 ms
256 byte tpose — 2.4 14.4 ms PCLK = 50 MHz
4 Kbytes tpak — 276 | 60 ms Npec > 100
16 Kbytes tp16K — 108 240 ms
Erasure time 4 Kbytes teax — 25 60 ms PCLK =50 MHz
16 Kbytes ter6K — 100 240 ms Npec <100
4 Kbytes teak — 30 72 ms PCLK =50 MHz
16 Kbytes ter6K — 120 | 288 | ms Npec > 100
Suspend delay time during writing tspp — — 120 us Figure 5.67
First suspend delay time during erasing tsesp1 — — 120 ps PCLK : 50-MHz
(in suspend priority mode) operation
Second suspend delay time during erasing (in tsesp2 — — 17 ms
suspend priority mode)
Suspend delay time during erasing tseep — — 17 ms
(in erasure priority mode)
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JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LFQFP144-20x20-050 | PLQPO144KA-A | 144P6Q-A/FP-144L / FP-144LV | 1.29

NOTE)
1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

by

Dimension in Millimeters
symbel " Min [ Nom| Max

Terminal cross section D |19.9/20.0|20.1
E 119.9]20.0]20.1
A | — | 14 | —

Hp | 21.8]22.0 | 22.2
He [ 21.8]22.0)|22.2
Al — | — 1|17
A1 | 0.05| 0.1 |0.15

B bp [0.17]0.22]|0.27
“F %‘* °f b [ — |0.20] —
1 1° ¢ [0.09]0.145] 0.20
< L [ 0.125
u 6 [ oo | —1 8
€ [— 05—
Detail F X — | — 1 0.08
y [—]—1010
Zp | — |125| —
Ze | — [125] —
L |0.35] 05 065
Li | — |10 | —

Figure C 144-Pin LQFP (PLQP0144KA-A) Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ.] |
P-LFQFP100-14x14-0.50 | PLQPO100KB-A |100P6Q-A/FP-100U / FP-100UV | 069 |
Hp
.
75 51
AARARAAAARAAAAAARARAAAARA NoTE)
1. DIMENSIONS "*1" AND "*2"
76 = = 50 DO NOT INCLUDE MOLD FLASH.
= Q 5= 2 NCLUDE TR OFRSET !
f== = N
== =
f==) =
= =
= == by
== == by
= =
:::: g: N“J z Dimension in Millimeters
= = i g e Symbol "Min [ Nom| Max
= == D [13.9]14.0] 141
== == E [139]14.0] 141
::= ='=: Terminal cross section A | — | 14 | —
= Q = Fo | 15.8| 16.0| 16.2
100 == % = He [15.8]16.0] 16.2
A | — | —117
RULLLELEELLIE I EERLERL: Al
, Index mark bp |0.15]0.20| 0.25
° F bp | — [0.18] —
¢ [0.09]0.145] 0.20
i T a 0.125
it TARAAIAANL < HD of | 2 T —1 &
I © e [— 05[] —
. i 17
® b z L x | — ] —1o0.08
ek 9l L y |— | — |0.08
Detail F ZD — 10 —
‘ Ze | — ] 10
L |0.35] 05 [0.65
L | — 10
Figure D 100-Pin LQFP (PLQP0100KB-A) Package Dimensions
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