
Renesas Electronics America Inc - R5F571MFGDFC#V0 Datasheet

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Low power 
consumption

Low power 
consumption facilities

 Module stop function
 Four low power consumption modes

Sleep mode, all-module clock stop mode, software standby mode, and deep software 
standby mode

Battery backup function  When the voltage on the VCC pin drops, battery power from the VBATT pin is supplied 
to keep the real-time clock (RTC) operating.

Interrupt Interrupt controller
(ICUA)

 Peripheral function interrupts: 298 sources
 External interrupts: 16 (pins IRQ0 to IRQ15)
 Software interrupts: 2 sources
 Non-maskable interrupts: 7 sources
 Sixteen levels specifiable for the order of priority
 Method of interrupt source selection: 

The interrupt vectors consist of 256 vectors (128 sources are fixed. The remaining 128 
vectors are selected from among the other 157 sources.)

External bus extension  The external address space can be divided into eight areas (CS0 to CS7), each with 
independent control of access settings.
Capacity of each area: 16 Mbytes (CS0 to CS7)
A chip-select signal (CS0# to CS7#) can be output for each area.
Each area is specifiable as an 8-, 16-, or 32-bit bus space.
The data arrangement in each area is selectable as little or big endian (only for data).

 SDRAM interface connectable
 Bus format: Separate bus, multiplex bus
 Wait control
 Write buffer facility

DMA DMA controller
(DMACAa)

 8 channels
 Three transfer modes: Normal transfer, repeat transfer, and block transfer
 Activation sources: Software trigger, external interrupts, and interrupt requests from 

peripheral functions

EXDMA controller 
(EXDMACa)

 2 channels
Four transfer modes: Normal transfer, repeat transfer, block transfer, and cluster 
transfer

 Single-address transfer enabled with the EDACKn signal
 Activation sources: Software trigger, external DMA requests (EDREQn), and interrupt 

requests from peripheral functions

Data transfer controller 
(DTCa)

 Three transfer modes: Normal transfer, repeat transfer, and block transfer
 Activation sources: External interrupts and interrupt requests from peripheral functions

I/O ports Programmable I/O ports  I/O ports for the 177-pin TFLGA (in planning), 176-pin LFBGA (in planning), and 176-pin 
LQFP
I/O pins: 127
Input pin: 1
Pull-up resistors: 127
Open-drain outputs: 127
5-V tolerance: 19

 I/O ports for the 145-pin TFLGA (in planning) and 144-pin LQFP
I/O pins: 111
Input pin: 1
Pull-up resistors: 111
Open-drain outputs: 111
5-V tolerance: 18

 I/O ports for the 100-pin TFLGA (in planning) and 100-pin LQFP
I/O pins: 78
Input pin: 1
Pull-up resistors: 78
Open-drain outputs: 78
5-V tolerance: 17

Table 1.1 Outline of Specifications (3/10)

Classification Module/Function Description
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Ethernet controller REF50CK0, REF50CK1 Input 50-MHz reference clocks. These pins input reference signals for 
transmission/reception timings in RMII mode.

RMII0_CRS_DV,
RMII1_CRS_DV

Input Indicate that there are carrier detection signals and valid 
receive data on RMII_RXD1 and RMII_RXD0 in RMII mode.

RMII0_TXD0, RMII0_TXD1,
RMII1_TXD0, RMII1_TXD1

Output 2-bit transmit data in RMII mode

RMII0_RXD0, RMII0_RXD1,
RMII1_RXD0, RMII1_RXD1

Input 2-bit receive data in RMII mode

RMII0_TXD_EN,
RMII1_TXD_EN

Output Output pins for data transmit enable signals in RMII mode

RMII0_RX_ER, 
RMII1_RX_ER

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

ET0_CRS,
ET1_CRS

Input Carrier detection/data reception enable pins

ET0_RX_DV,
ET1_RX_DV

Input Indicate that there are valid receive data on ET_ERXD3 to 
ET_ERXD0.

ET0_EXOUT,
ET1_EXOUT

Output General-purpose external output pins

ET0_LINKSTA
ET1_LINKSTA

Input Input link status from the PHY-LSI.

ET0_ETXD0 to ET0_ETXD3, 
ET1_ETXD0 to ET1_ETXD3

Output 4 bits of MII transmit data

ET0_ERXD0 to ET0_ERXD3,
ET1_ERXD0 to ET1_ERXD3

Input 4 bits of MII receive data

ET0_TX_EN,
ET1_TX_EN

Output Transmit enable pins. Function as signals indicating that 
transmit data is ready on ET_ETXD3 to ET_ETXD0.

ET0_TX_ER,
ET1_TX_ER

Output Transmit error pins. Function as signals notifying the PHY-LSI 
of an error during transmission.

ET0_RX_ER,
ET1_RX_ER

Input Receive error pins. Function as signals to recognize an error 
during reception.

ET0_TX_CLK,
ET1_TX_CLK

Input Transmit clock pins. These pins input reference signals for 
output timings from ET_TX_EN, ET_ETXD3 to ET_ETXD0, and 
ET_TX_ER.

ET0_RX_CLK,
ET1_RX_CLK

Input Receive clock pins. These pins input reference signals for input 
timings to ET_RX_DV, ET_ERXD3 to ET_ERXD0, and 
ET_RX_ER.

ET0_COL, ET1_COL Input Input collision detection signals.

ET0_WOL, ET1_WOL Output Receive Magic packets.

ET0_MDC, ET1_MDC Output Output reference clock signals for information transfer via 
ET_MDIO.

ET0_MDIO, ET1_MDIO I/O Input or output bidirectional signals for exchange of 
management information between this MCU and the PHY-LSI.

Table 1.4 Pin Functions (5/8)

Classifications Pin Name I/O Description
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Figure 1.8 Pin Assignment (100-Pin TFLGA)

RX71M Group

PTLG0100JA-A (100-Pin TFLGA)

(Upper Perspective View)

A B C D E F G H J K

10 PE2 PE3 PE4 PA0 PA3 VSS VCC PB7 PC1 PC2 10

9 PE1 PD7 PE5 PA1 PA5 PA7 PB1 PB6 PC0 PC3 9

8 PE0 PD6 PD5 PE7 PA4 PB0 PB4 PC6 PC4 PC5 8

7 PD4 PD3 PD2 PE6 PA6 PB2 PB5 PC7 P50 P51 7

6 PD0 PD1 P47 P46 PA2 PB3 P52 P54
VCC_

USB

USB0_

DP
6

5 P43 P44 P42 P45 P41 P12 P53 P55
VSS_

USB

USB0_

DM
5

4 VREFL0 P40 VREFH0 VBATT P34 P32 P27 P15 P13 P14 4

3 P07 AVCC0 PJ3
MD/

FINED
RES# P35 P30 P16 P17 P20 3

2 AVCC1 AVSS0 AVSS1 XCOUT VSS VCC P31 P25 P21 P22 2

1 P05 EMLE VCL XCIN XTAL EXTAL P33 P26 P24 P23 1

A B C D E F G H J K

Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.9, List of 
Pin and Pin Functions (100-Pin TFLGA).
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F13 PA2 A2 MTIOC7A/
GTIOC1A-C/PO18

RXD5/SMISO5/
SSCL5/SSLA3-B

G1 XTAL P37

G2 RES

G3 MD/FINED

G4 BSCANP

G10 PA5 A5 MTIOC6B/TIOCB1/
GTIOC0A-C/PO21

RSPCKA-B/
ET0_LINKSTA

G11 PA6 A6 MTIC5V/MTCLKB/
GTETRG-C/TIOCA2/
TMCI3/PO22/POE10#

CTS5#/RTS5#/SS5#/
MOSIA-B/
ET0_EXOUT

G12 VCC

G13 PA4 A4 MTIC5U/MTCLKA/
TIOCA1/TMRI0/PO20

TXD5/SMOSI5/
SSDA5/SSLA0-B/
ET0_MDC

IRQ5-DS

H1 EXTAL P36

H2 VCC

H3 VSS

H4 UPSEL P35 NMI

H10 P72 A19/CS2# ET0_MDC

H11 P71 A18/CS1# ET0_MDIO

H12 PB0 A8 MTIC5W/TIOCA3/
PO24

RXD4/RXD6/SMISO4/
SMISO6/SSCL4/
SSCL6/ET0_ERXD1/
RMII0_RXD1

IRQ12

H13 PA7 A7 TIOCB2/PO23 MISOA-B/ET0_WOL

J1 TRST# P34 MTIOC0A/TMCI3/
PO12/POE10#

SCK6/SCK0/
ET0_LINKSTA

IRQ4

J2 P33 EDREQ1 MTIOC0D/TIOCD0/
TMRI3/PO11/POE4#/
POE11#

RXD6/RXD0/SMISO6/
SMISO0/SSCL6/
SSCL0/CRX0

PCKO IRQ3-DS

J3 P32 MTIOC0C/TIOCC0/
TMO3/PO10/
RTCOUT/RTCIC2/
POE0#/POE10#

TXD6/TXD0/SMOSI6/
SMOSI0/SSDA6/
SSDA0/CTX0/
USB0_VBUSEN

VSYNC IRQ2-DS

J4 TDI P30 MTIOC4B/TMRI3/
PO8/RTCIC0/POE8#

RXD1/SMISO1/
SSCL1/MISOB-A

IRQ0-DS

J10 PB3 A11 MTIOC0A/MTIOC4A/
TIOCD3/TCLKD/
TMO0/PO27/POE11#

SCK4/SCK6/
ET0_RX_ER/
RMII0_RX_ER

J11 PB4 A12 TIOCA4/PO28 CTS9#/ET0_TX_EN/
RMII0_TXD_EN

J12 PB2 A10 TIOCC3/TCLKC/
PO26

CTS4#/RTS4#/CTS6#/
RTS6#/SS4#/SS6#/
ET0_RX_CLK/
REF50CK0

J13 PB1 A9 MTIOC0C/MTIOC4C/
TIOCB3/TMCI0/PO25

TXD4/TXD6/SMOSI4/
SMOSI6/SSDA4/
SSDA6/ET0_ERXD0/
RMII0_RXD0

IRQ4-DS

K1 TCK P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB-A

K2 TDO P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/
SSDA1/MOSIB-A

K3 TMS P31 MTIOC4D/TMCI2/
PO9/RTCIC1

CTS1#/RTS1#/SS1#/
SSLB0-A

IRQ1-DS

Table 1.7 List of Pin and Pin Functions (145-Pin TFLGA) (3/5)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

145-Pin
TFLGA

(MTU, GPT, TPU, 
TMR, PPG, RTC, 
CMTW, POE, CAC)

(ETHERC, SCIg, 
SCIh, RSPI, RIIC, 
CAN, USB, SSI)

(QSPI, SDHI, 
MMCIF, PDC)
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C8 PD5 D5[A5/D5] MTIC5W/MTIOC8C/
POE10#

MMC_CLK-B/
SDHI_CLK-B/
QSPCLK-B

IRQ5 AN113

C9 PE5 D13[A13/
D13]

MTIOC4C/MTIOC2B/
GTIOC0A-A

ET0_RX_CLK/
REF50CK0/
RSPCKB-B

IRQ5 AN103

C10 PE4 D12[A12/
D12]

MTIOC4D/MTIOC1A/
GTIOC1A-A/PO28

ET0_ERXD2/SSLB0-B AN102

D1 XCIN

D2 XCOUT

D3 MD/FINED

D4 VBATT

D5 P45 IRQ13-
DS

AN005

D6 P46 IRQ14-
DS

AN006

D7 PE6 D14[A14/
D14]

TIOC6C/GTIOC3B-E/
TIC1

MOSIB-B MMC_CD-B/
SDHI_CD-B

IRQ6 AN104

D8 PE7 D15[A15/
D15]

MTIOC6A/GTIOC3A-
E/TOC1

MISOB-B MMC_RES#-B/
SDHI_WP-B

IRQ7 AN105

D9 PA1 A1 MTIOC0B/MTCLKC/
MTIOC7B/GTIOC2A-
C/TIOCB0/PO17

SCK5/SSLA2-B/
ET0_WOL

IRQ11

D10 PA0 A0/BC0# MTIOC4A/MTIOC6D/
GTIOC0B-C/TIOCA0/
CACREF/PO16

SSLA1-B/
ET0_TX_EN/
RMII0_TXD_EN

E1 XTAL P37

E2 VSS

E3 RES#

E4 TRST# P34 MTIOC0A/TMCI3/
PO12/POE10#

SCK6/SCK0/
ET0_LINKSTA

IRQ4

E5 P41 IRQ9-DS AN001

E6 PA2 A2 MTIOC7A/GTIOC1A-
C/PO18

RXD5/SMISO5/
SSCL5/SSLA3-B

E7 PA6 A6 MTIC5V/MTCLKB/
GTETRG-C/TIOCA2/
TMCI3/PO22/POE10#

CTS5#/RTS5#/SS5#/
MOSIA-B/
ET0_EXOUT

E8 PA4 A4 MTIC5U/MTCLKA/
TIOCA1/TMRI0/PO20

TXD5/SMOSI5/
SSDA5/SSLA0-B/
ET0_MDC

IRQ5-DS

E9 PA5 A5 MTIOC6B/TIOCB1/
GTIOC0A-C/PO21

RSPCKA-B/
ET0_LINKSTA

E10 PA3 A3 MTIOC0D/MTCLKD/
TIOCD0/TCLKB/PO19

RXD5/SMISO5/
SSCL5/ET0_MDIO

IRQ6-DS

F1 EXTAL P36

F2 VCC

F3 UPSEL P35 NMI

F4 P32 MTIOC0C/TIOCC0/
TMO3/PO10/
RTCOUT/RTCIC2/
POE0#/POE10#

TXD6/TXD0/SMOSI6/
SMOSI0/SSDA6/
SSDA0/CTX0/
USB0_VBUSEN

IRQ2-DS

Table 1.9 List of Pin and Pin Functions (100-Pin TFLGA) (2/4)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

100-Pin
TFLGA

(MTU, GPT, TPU, 
TMR, PPG, RTC, 
CMTW, POE, CAC)

(ETHERC, SCIg, 
SCIh, RSPI, RIIC, 
CAN, USB, SSI)

(QSPI, SDHI, 
MMCIF, PDC)
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RX71M Group 4. I/O Registers

4.1 I/O Register Addresses (Address Order)

Table 4.1 List of I/O Registers (Address Order) (1 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
Function ICLK PCLK  ICLK  PCLK

0008 0000h SYSTE
M

Mode Monitor Register MDMONR 16 16 3 ICLK Operating 
Modes

0008 0002h SYSTE
M

Mode Status Register MDSR 16 16 3 ICLK Operating 
Modes

0008 0006h SYSTE
M

System Control Register 0 SYSCR0 16 16 3 ICLK Operating 
Modes

0008 0008h SYSTE
M

System Control Register 1 SYSCR1 16 16 3 ICLK Operating 
Modes

0008 000Ch SYSTE
M

Standby Control Register SBYCR 16 16 3 ICLK Low 
Power 
Consumpti
on

0008 0010h SYSTE
M

Module Stop Control Register A MSTPCRA 32 32 3 ICLK Low 
Power 
Consumpti
on

0008 0014h SYSTE
M

Module Stop Control Register B MSTPCRB 32 32 3 ICLK Low 
Power 
Consumpti
on

0008 0018h SYSTE
M

Module Stop Control Register C MSTPCRC 32 32 3 ICLK Low 
Power 
Consumpti
on

0008 001Ch SYSTE
M

Module Stop Control Register D MSTPCRD 32 32 3 ICLK Low 
Power 
Consumpti
on

0008 0020h SYSTE
M

System Clock Control Register SCKCR 32 32 3 ICLK Clock 
Generatio
n Circuit

0008 0024h SYSTE
M

System Clock Control Register 2 SCKCR2 16 16 3 ICLK Clock 
Generatio
n Circuit

0008 0026h SYSTE
M

System Clock Control Register 3 SCKCR3 16 16 3 ICLK Clock 
Generatio
n Circuit

0008 0028h SYSTE
M

PLL Control Register PLLCR 16 16 3 ICLK Clock 
Generatio
n Circuit

0008 002Ah SYSTE
M

PLL Control Register 2 PLLCR2 8 8 3 ICLK Clock 
Generatio
n Circuit

0008 0030h SYSTE
M

External Bus Clock Control Register BCKCR 8 8 3 ICLK Clock 
Generatio
n Circuit

0008 0032h SYSTE
M

Main Clock Oscillator Control Register MOSCCR 8 8 3 ICLK Clock 
Generatio
n Circuit

0008 0033h SYSTE
M

Sub-Clock Oscillator Control Register SOSCCR 8 8 3 ICLK Clock 
Generatio
n Circuit

0008 0034h SYSTE
M

Low-Speed On-Chip Oscillator Control Register LOCOCR 8 8 3 ICLK Clock 
Generatio
n Circuit

0008 0035h SYSTE
M

IWDT-Dedicated On-Chip Oscillator Control Register ILOCOCR 8 8 3 ICLK Clock 
Generatio
n Circuit

0008 0036h SYSTE
M

High-Speed On-Chip Oscillator Control Register HOCOCR 8 8 3 ICLK Clock 
Generatio
n Circuit

0008 0037h SYSTE
M

High-Speed On-Chip Oscillator Control Register 2 HOCOCR2 8 8 3 ICLK Clock 
Generatio
n Circuit
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0008 130Ah BSC Bus Error Status Register 2 BERSR2 16 16 2 ICLK Buses

0008 1310h BSC Bus Priority Control Register BUSPRI 16 16 2 ICLK Buses

0008 2000h DMAC0 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 2004h DMAC0 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 2008h DMAC0 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

0008 200Ch DMAC0 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 2010h DMAC0 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 2013h DMAC0 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 2014h DMAC0 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 2018h DMAC0 DMA Offset Register DMOFR 32 32 2 ICLK DMACa

0008 201Ch DMAC0 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 201Dh DMAC0 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 201Eh DMAC0 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 201Fh DMAC0 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 2040h DMAC1 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 2044h DMAC1 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 2048h DMAC1 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

0008 204Ch DMAC1 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 2050h DMAC1 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 2053h DMAC1 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 2054h DMAC1 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 205Ch DMAC1 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 205Dh DMAC1 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 205Eh DMAC1 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 205Fh DMAC1 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 2080h DMAC2 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 2084h DMAC2 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 2088h DMAC2 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

0008 208Ch DMAC2 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 2090h DMAC2 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 2093h DMAC2 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 2094h DMAC2 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 209Ch DMAC2 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 209Dh DMAC2 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 209Eh DMAC2 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 209Fh DMAC2 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 20C0h DMAC3 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 20C4h DMAC3 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 20C8h DMAC3 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

0008 20CCh DMAC3 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 20D0h DMAC3 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 20D3h DMAC3 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 20D4h DMAC3 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 20DCh DMAC3 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 20DDh DMAC3 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 20DEh DMAC3 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 20DFh DMAC3 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 2100h DMAC4 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 2104h DMAC4 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 2108h DMAC4 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

Table 4.1 List of I/O Registers (Address Order) (3 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
Function ICLK PCLK  ICLK  PCLK
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0008 2804h EXDMA
C0

EXDMA Destination Address Register EDMDAR 32 32 1, 2 BCLK EXDMAC
a

0008 2808h EXDMA
C0

EXDMA Transfer Count Register EDMCRA 32 32 1, 2 BCLK EXDMAC
a

0008 280Ch EXDMA
C0

EXDMA Block Transfer Count Register EDMCRB 16 16 1, 2 BCLK EXDMAC
a

0008 2810h EXDMA
C0

EXDMA Transfer Mode Register EDMTMD 16 16 1, 2 BCLK EXDMAC
a

0008 2812h EXDMA
C0

EXDMA Output Setting Register EDMOMD 8 8 1, 2 BCLK EXDMAC
a

0008 2813h EXDMA
C0

EXDMA Interrupt Setting Register EDMINT 8 8 1, 2 BCLK EXDMAC
a

0008 2814h EXDMA
C0

EXDMA Address Mode Register EDMAMD 32 32 1, 2 BCLK EXDMAC
a

0008 2818h EXDMA
C0

EXDMA Offset Register EDMOFR 32 32 1, 2 BCLK EXDMAC
a

0008 281Ch EXDMA
C0

EXDMA Transfer Enable Register EDMCNT 8 8 1, 2 BCLK EXDMAC
a

0008 281Dh EXDMA
C0

EXDMA Software Start Register EDMREQ 8 8 1, 2 BCLK EXDMAC
a

0008 281Eh EXDMA
C0

EXDMA Status Register EDMSTS 8 8 1, 2 BCLK EXDMAC
a

0008 2820h EXDMA
C0

EXDMA External Request Sense Mode Register EDMRMD 8 8 1, 2 BCLK EXDMAC
a

0008 2821h EXDMA
C0

EXDMA External Request Flag Register EDMERF 8 8 1, 2 BCLK EXDMAC
a

0008 2822h EXDMA
C0

EXDMA Peripheral Request Flag Register EDMPRF 8 8 1, 2 BCLK EXDMAC
a

0008 2840h EXDMA
C1

EXDMA Source Address Register EDMSAR 32 32 1, 2 BCLK EXDMAC
a

0008 2844h EXDMA
C1

EXDMA Destination Address Register EDMDAR 32 32 1, 2 BCLK EXDMAC
a

0008 2848h EXDMA
C1

EXDMA Transfer Count Register EDMCRA 32 32 1, 2 BCLK EXDMAC
a

0008 284Ch EXDMA
C1

EXDMA Block Transfer Count Register EDMCRB 16 16 1, 2 BCLK EXDMAC
a

0008 2850h EXDMA
C1

EXDMA Transfer Mode Register EDMTMD 16 16 1, 2 BCLK EXDMAC
a

0008 2852h EXDMA
C1

EXDMA Output Setting Register EDMOMD 8 8 1, 2 BCLK EXDMAC
a

0008 2853h EXDMA
C1

EXDMA Interrupt Setting Register EDMINT 8 8 1, 2 BCLK EXDMAC
a

0008 2854h EXDMA
C1

EXDMA Address Mode Register EDMAMD 32 32 1, 2 BCLK EXDMAC
a

0008 285Ch EXDMA
C1

EXDMA Transfer Enable Register EDMCNT 8 8 1, 2 BCLK EXDMAC
a

0008 285Dh EXDMA
C1

EXDMA Software Start Register EDMREQ 8 8 1, 2 BCLK EXDMAC
a

0008 285Eh EXDMA
C1

EXDMA Status Register EDMSTS 8 8 1, 2 BCLK EXDMAC
a

0008 2860h EXDMA
C1

EXDMA External Request Sense Mode Register EDMRMD 8 8 1, 2 BCLK EXDMAC
a

0008 2861h EXDMA
C1

EXDMA External Request Flag Register EDMERF 8 8 1, 2 BCLK EXDMAC
a

0008 2862h EXDMA
C1

EXDMA Peripheral Request Flag Register EDMPRF 8 8 1, 2 BCLK EXDMAC
a

0008 2A00h EXDMA
C

EXDMA Module Start Register EDMAST 8 8 1, 2 BCLK EXDMAC
a

0008 2BE0h EXDMA
C

Cluster Buffer Register 0 CLSBR0 32 32 1, 2 BCLK EXDMAC
a

0008 2BE4h EXDMA
C

Cluster Buffer Register 1 CLSBR1 32 32 1, 2 BCLK EXDMAC
a
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0008 77A6h ICU Software Configurable Interrupt B Select Register 166 SLIBR166 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77A7h ICU Software Configurable Interrupt B Select Register 167 SLIBR167 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77A8h ICU Software Configurable Interrupt B Select Register 168 SLIBR168 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77A9h ICU Software Configurable Interrupt B Select Register 169 SLIBR169 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77AAh ICU Software Configurable Interrupt B Select Register 170 SLIBR170 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77ABh ICU Software Configurable Interrupt B Select Register 171 SLIBR171 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77ACh ICU Software Configurable Interrupt B Select Register 172 SLIBR172 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77ADh ICU Software Configurable Interrupt B Select Register 173 SLIBR173 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77AEh ICU Software Configurable Interrupt B Select Register 174 SLIBR174 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77AFh ICU Software Configurable Interrupt B Select Register 175 SLIBR175 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B0h ICU Software Configurable Interrupt B Select Register 176 SLIBR176 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B1h ICU Software Configurable Interrupt B Select Register 177 SLIBR177 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B2h ICU Software Configurable Interrupt B Select Register 178 SLIBR178 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B3h ICU Software Configurable Interrupt B Select Register 179 SLIBR179 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B4h ICU Software Configurable Interrupt B Select Register 180 SLIBR180 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B5h ICU Software Configurable Interrupt B Select Register 181 SLIBR181 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B6h ICU Software Configurable Interrupt B Select Register 182 SLIBR182 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B7h ICU Software Configurable Interrupt B Select Register 183 SLIBR183 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B8h ICU Software Configurable Interrupt B Select Register 184 SLIBR184 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77B9h ICU Software Configurable Interrupt B Select Register 185 SLIBR185 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77BAh ICU Software Configurable Interrupt B Select Register 186 SLIBR186 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77BBh ICU Software Configurable Interrupt B Select Register 187 SLIBR187 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77BCh ICU Software Configurable Interrupt B Select Register 188 SLIBR188 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77BDh ICU Software Configurable Interrupt B Select Register 189 SLIBR189 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77BEh ICU Software Configurable Interrupt B Select Register 190 SLIBR190 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77BFh ICU Software Configurable Interrupt B Select Register 191 SLIBR191 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C0h ICU Software Configurable Interrupt B Select Register 192 SLIBR192 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C1h ICU Software Configurable Interrupt B Select Register 193 SLIBR193 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C2h ICU Software Configurable Interrupt B Select Register 194 SLIBR194 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C3h ICU Software Configurable Interrupt B Select Register 195 SLIBR195 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C4h ICU Software Configurable Interrupt B Select Register 196 SLIBR196 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C5h ICU Software Configurable Interrupt B Select Register 197 SLIBR197 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C6h ICU Software Configurable Interrupt B Select Register 198 SLIBR198 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C7h ICU Software Configurable Interrupt B Select Register 199 SLIBR199 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA

0008 77C8h ICU Software Configurable Interrupt B Select Register 200 SLIBR200 8 8 2 ICLK to 
1 PCLKB

2 ICLK ICUA
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0008 B323h SCI12 Control Register 2 CR2 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B324h SCI12 Control Register 3 CR3 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B325h SCI12 Port Control Register PCR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B326h SCI12 Interrupt Control Register ICR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B327h SCI12 Status Register STR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B328h SCI12 Status Clear Register STCR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B329h SCI12 Control Field 0 Data Register CF0DR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Ah SCI12 Control Field 0 Compare Enable Register CF0CR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Bh SCI12 Control Field 0 Receive Data Register CF0RR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Ch SCI12 Primary Control Field 1 Data Register PCF1DR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Dh SCI12 Secondary Control Field 1 Data Register SCF1DR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Eh SCI12 Control Field 1 Compare Enable Register CF1CR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B32Fh SCI12 Control Field 1 Receive Data Register CF1RR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B330h SCI12 Timer Control Register TCR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B331h SCI12 Timer Mode Register TMR 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B332h SCI12 Timer Prescaler Register TPRE 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 B333h SCI12 Timer Count Register TCNT 8 8 2, 3 PCLKB 2 ICLK SCIh

0008 C000h PORT0 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C001h PORT1 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C002h PORT2 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C003h PORT3 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C004h PORT4 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C005h PORT5 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C006h PORT6 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C007h PORT7 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C008h PORT8 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C009h PORT9 Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C00Ah PORTA Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C00Bh PORTB Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C00Ch PORTC Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C00Dh PORTD Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C00Eh PORTE Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C00Fh PORTF Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C010h PORTG Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C012h PORTJ Port Direction Register PDR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C020h PORT0 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C021h PORT1 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C022h PORT2 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C023h PORT3 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C024h PORT4 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C025h PORT5 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C026h PORT6 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C027h PORT7 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C028h PORT8 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C029h PORT9 Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C02Ah PORTA Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C02Bh PORTB Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C02Ch PORTC Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C02Dh PORTD Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 C02Eh PORTE Port Output Data Register PODR 8 8 2, 3 PCLKB 2 ICLK I/O Ports
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0009 0852h CAN0 Mailbox Search Status Register MSSR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 0853h CAN0 Mailbox Search Mode Register MSMR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 0854h CAN0 Time Stamp Register TSR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 0856h CAN0 Acceptance Filter Support Register AFSR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 0858h CAN0 Test Control Register TCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1200h to 
0009 13FFh

CAN1 Mailbox Registers 0 to 31 MB0 to 31 128 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 1400h to 
0009 141Fh

CAN1 Mask Registers 0 to 7 MKR0 to 7 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 1420h CAN1 FIFO Received ID Compare Register 0 FIDCR0 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 1424h CAN1 FIFO Received ID Compare Register 1 FIDCR1 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 1428h CAN1 Mask Invalid Register MKIVLR 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 142Ch CAN1 Mailbox Interrupt Enable Register MIER 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 1820h to 
0009 183Fh

CAN1 Message Control Registers 0 to 31 MCTL0 to 31 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1840h CAN1 Control Register CTLR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 1842h CAN1 Status Register STR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 1844h CAN1 Bit Configuration Register BCR 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 1848h CAN1 Receive FIFO Control Register RFCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1849h CAN1 Receive FIFO Pointer Control Register RFPCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Ah CAN1 Transmit FIFO Control Register TFCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Bh CAN1 Transmit FIFO Pointer Control Register TFPCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Ch CAN1 Error Interrupt Enable Register EIER 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Dh CAN1 Error Interrupt Factor Judge Register EIFR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Eh CAN1 Receive Error Count Register RECR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 184Fh CAN1 Transmit Error Count Register TECR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1850h CAN1 Error Code Store Register ECSR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1851h CAN1 Channel Search Support Register CSSR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1852h CAN1 Mailbox Search Status Register MSSR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1853h CAN1 Mailbox Search Mode Register MSMR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 1854h CAN1 Time Stamp Register TSR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 1856h CAN1 Acceptance Filter Support Register AFSR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 1858h CAN1 Test Control Register TCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 2200h to 
0009 23FFh

CAN2 Mailbox Registers 0 to 31 MB0 to 31 128 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 2400h to 
0009 241Fh

CAN2 Mask Registers 0 to 7 MKR0 to 7 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 2420h CAN2 FIFO Received ID Compare Register 0 FIDCR0 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 2424h CAN2 FIFO Received ID Compare Register 1 FIDCR1 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 2428h CAN2 Mask Invalid Register MKIVLR 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 242Ch CAN2 Mailbox Interrupt Enable Register MIER 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 2820h to 
0009 283Fh

CAN2 Message Control Registers 0 to 31 MCTL0 to 31 8 8 2, 3 PCLKB 2 ICLK CAN

0009 2840h CAN2 Control Register CTLR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 2842h CAN2 Status Register STR 16 8, 16 2, 3 PCLKB 2 ICLK CAN

0009 2844h CAN2 Bit Configuration Register BCR 32 8, 16, 
32

2, 3 PCLKB 2 ICLK CAN

0009 2848h CAN2 Receive FIFO Control Register RFCR 8 8 2, 3 PCLKB 2 ICLK CAN

0009 2849h CAN2 Receive FIFO Pointer Control Register RFPCR 8 8 2, 3 PCLKB 2 ICLK CAN
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000C 1201h MTU4 Timer Control Register TCR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1202h MTU3 Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1203h MTU4 Timer Mode Register 1 TMDR1 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1204h MTU3 Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1205h MTU3 Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1206h MTU4 Timer I/O Control Register H TIORH 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1207h MTU4 Timer I/O Control Register L TIORL 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1208h MTU3 Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1209h MTU4 Timer Interrupt Enable Register TIER 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 120Ah MTU Timer Output Master Enable Register A TOERA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 120Dh MTU Timer Gate Control Register A TGCRA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 120Eh MTU Timer Output Control Register 1A TOCR1A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 120Fh MTU Timer Output Control Register 2A TOCR2A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1210h MTU3 Timer Counter TCNT 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1212h MTU4 Timer Counter TCNT 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1214h MTU Timer Cycle Data Register A TCDRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1216h MTU Timer Dead Time Data Register A TDDRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1218h MTU3 Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 121Ah MTU3 Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 121Ch MTU4 Timer General Register A TGRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 121Eh MTU4 Timer General Register B TGRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1220h MTU Timer Subcounter A TCNTSA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1222h MTU Timer Cycle Buffer Register A TCBRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1224h MTU3 Timer General Register C TGRC 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1226h MTU3 Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1228h MTU4 Timer General Register C TGRC 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 122Ah MTU4 Timer General Register D TGRD 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 122Ch MTU3 Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 122Dh MTU4 Timer Status Register TSR 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1230h MTU Timer Interrupt Skipping Set Register 1A TITCR1A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1231h MTU Timer Interrupt Skipping Counter 1A TITCNT1A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1232h MTU Timer Buffer Transfer Set Register A TBTERA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1234h MTU Timer Dead Time Enable Register A TDERA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1236h MTU Timer Output Level Buffer Register A TOLBRA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1238h MTU3 Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1239h MTU4 Timer Buffer Operation Transfer Mode Register TBTM 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 123Ah MTU Timer Interrupt Skipping Mode Register A TITMRA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 123Bh MTU Timer Interrupt Skipping Set Register 2A TITCR2A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 123Ch MTU Timer Interrupt Skipping Counter 2A TITCNT2A 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1240h MTU4 Timer A/D Converter Start Request Control Register TADCR 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1244h MTU4 Timer A/D Converter Start Request Cycle Set 
Register A

TADCORA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1246h MTU4 Timer A/D Converter Start Request Cycle Set 
Register B

TADCORB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1248h MTU4 Timer A/D Converter Start Request Cycle Set Buffer 
Register A

TADCOBRA 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 124Ah MTU4 Timer A/D Converter Start Request Cycle Set Buffer 
Register B

TADCOBRB 16 16 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 124Ch MTU3 Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 124Dh MTU4 Timer Control Register 2 TCR2 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a

000C 1260h MTU Timer Waveform Control Register A TWCRA 8 8 5, 6 PCLKA 2, 3 ICLK MTU3a
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000D 004Eh SCIFA1
0

FIFO Data Count Register FDR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0050h SCIFA1
0

Serial Port Register SPTR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0052h SCIFA1
0

Line Status Register LSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0054h SCIFA1
0

Serial Extended Mode Register SEMR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0056h SCIFA1
0

FIFO Trigger Control Register FTCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0060h SCIFA1
1

Serial Mode Register SMR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0062h SCIFA1
1

Bit Rate Register BRR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0062h SCIFA1
1

Modulation Duty Register MDDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0064h SCIFA1
1

Serial Control Register SCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0066h SCIFA1
1

Transmit FIFO Data Register FTDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0068h SCIFA1
1

Serial Status Register FSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 006Ah SCIFA1
1

Receive FIFO Data Register FRDR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 006Ch SCIFA1
1

FIFO Control Register FCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 006Eh SCIFA1
1

FIFO Data Count Register FDR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0070h SCIFA1
1

Serial Port Register SPTR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0072h SCIFA1
1

Line Status Register LSR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0074h SCIFA1
1

Serial Extended Mode Register SEMR 8 8 3, 4 PCLKB 2 ICLK SCIFA

000D 0076h SCIFA1
1

FIFO Trigger Control Register FTCR 16 16 3, 4 PCLKB 2 ICLK SCIFA

000D 0100h RSPI0 RSPI Control Register SPCR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0101h RSPI0 RSPI Slave Select Polarity Register SSLP 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0102h RSPI0 RSPI Pin Control Register SPPCR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0103h RSPI0 RSPI Status Register SPSR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0104h RSPI0 RSPI Data Register SPDR 32 16, 32 3, 4 PCLKB 2 ICLK RSPIa

000D 0108h RSPI0 RSPI Sequence Control Register SPSCR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0109h RSPI0 RSPI Sequence Status Register SPSSR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 010Ah RSPI0 RSPI Bit Rate Register SPBR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 010Bh RSPI0 RSPI Data Control Register SPDCR 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 010Ch RSPI0 RSPI Clock Delay Register SPCKD 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 010Dh RSPI0 RSPI Slave Select Negation Delay Register SSLND 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 010Eh RSPI0 RSPI Next-Access Delay Register SPND 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 010Fh RSPI0 RSPI Control Register 2 SPCR2 8 8 3, 4 PCLKB 2 ICLK RSPIa

000D 0110h RSPI0 RSPI Command Register 0 SPCMD0 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 0112h RSPI0 RSPI Command Register 1 SPCMD1 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 0114h RSPI0 RSPI Command Register 2 SPCMD2 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 0116h RSPI0 RSPI Command Register 3 SPCMD3 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 0118h RSPI0 RSPI Command Register 4 SPCMD4 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 011Ah RSPI0 RSPI Command Register 5 SPCMD5 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 011Ch RSPI0 RSPI Command Register 6 SPCMD6 16 16 3, 4 PCLKB 2 ICLK RSPIa

000D 011Eh RSPI0 RSPI Command Register 7 SPCMD7 16 16 3, 4 PCLKB 2 ICLK RSPIa

Table 4.1 List of I/O Registers (Address Order) (59 / 67)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles
Related 
Function ICLK PCLK  ICLK  PCLK
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Note 1. Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.
Note 2. Supply of the clock signal to peripheral modules is stopped in this state. This does not include operations as BGO (background 

operations).
Note 3. ICC depends on f (ICLK) as follows. (ICLK:PCLKA:PCLKB/PCLKC/PCLKD:BCLK:BCLK pin = 10:5:2.5:5:2.5 when EXTAL = 24 

MHz)
ICC Max. = 0.47 × f  + 107 (max. operation in high-speed operating mode)
ICC Typ. = 0.09 × f  + 7 (normal operation in high-speed operating mode)
ICC Typ. = 0.14 × f  + 74 (low-speed operating mode 1)
ICC Max. = 0.50 × f  + 4 (sleep mode)

Note 4. This does not include operations as BGO (background operations). Whether supply of the clock signal to peripheral modules 
continues or is stopped only depends on the state determined by the settings of the bits in module stop control registers A to D.
The setting for the peripheral module clock stopped state is FCLK = BCLK = PCLKA = PCLKB = PCLKC = PCLKD = BCLK pin 
= 3.75 MHz (division by 64).

Note 5. This is the increase for programming or erasure of the code flash memory (limitations apply to the combinations of ranges in 

Table 5.4 DC Characteristics (3)
Conditions: VCC = AVCC0 = AVCC1 = VREFH0 = VCC_USB = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
Ta = Topr

Item Symbol Min. Typ. Max. Unit Test Conditions

Supply 
current*1

H
ig

h
-s

pe
ed

 o
pe

ra
tin

g
 m

od
e

Max.*2 ICC*3 — — 220 mA ICLK = 240 MHz
PCLKA = 120 MHz
PCLKB = 60 MHz
PCLKC = 60 MHz
PCLKD = 60 MHz
FCLK = 60 MHz
BCLK = 120 MHz
BCLK pin = 60 MHz

Normal Peripheral function clock signal 
supplied*4

— 52 —

Peripheral function clock signal 
stopped*4

— 28 —

Coremark Peripheral function clock signal
stopped*4

— 41 —

Sleep mode: The clock signal to peripheral 
modules is supplied*4

37 108

All-module-clock-stop mode (reference value) — 15 80

Increased 
by BGO 
operation
*5

Reading from the code flash memory 
while the data flash memory is being 
programmed

— 7 —

Reading from the code flash memory 
while the code flash memory is being 
programmed

— 10 —

Low-speed operating mode 1: Supply of the clock signal 
to peripheral modules is stopped*4

— 4.4 — All clocks 1 MHz

Low-speed operating mode 2: Supply of the clock signal 
to peripheral modules is stopped*4

— 3 — All clocks 32.768 kHz

Software standby mode — 1.9 59

D
ee

p 
so

ftw
ar

e 
st

a
nd

by
 m

od
e

Power supplied to standby RAM and USB resume 
detecting unit (USBb only)

— 25 75 μA

Power not 
supplied to 
standby RAM and 
USB resume 
detecting unit 
(USBb only)

Power-on reset circuit and low-
power consumption function 
disabled*6

— 12.5 26

Power-on reset circuit and low-
power consumption function 
enabled*7

— 3.1 13.5

Increased by 
RTC operation

When a crystal oscillator for 
low clock loads is in use

— 0.6 —

When a crystal oscillator for 
standard clock loads is in use

— 2.0 —

RTC operating while 
VCC is off (with the 
battery backup 
function, only the RTC 
and sub-clock 
oscillator operate)

When a crystal oscillator for 
low clock loads is in use

— 0.9 — VBATT = 2.0 V, 
VCC = 0 V

— 1.6 — VBATT = 3.3 V, 
VCC = 0 V

When a crystal oscillator for 
standard clock loads is in use

— 1.7 — VBATT = 2.0 V, 
VCC = 0 V

— 3.3 — VBATT = 3.3 V, 
VCC = 0 V
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Figure 5.18 External Bus Timing/Normal Read Cycle (Bus Clock Synchronized)

A23 to A1

CS7# to CS0#

tAD

BCLK

A23 to A0

D31 to D0 (Read)

Byte strobe mode

1-write strobe mode

BC3# to BC0#

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

tBCD

tCSD tCSD

RD# (Read)

tRSD tRSD

tAD

tRDHtRDS

tAD

tAD

tBCD

TW1 TW2 Tend Tn1 Tn2

RDON:1

CSRWAIT:2

CSROFF:2

CSON:0
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Figure 5.25 SDRAM Space Multiple Read Bus Timing

SDCLK pin

ACT RD RD RD RD PRA

A18 to A0

tAD2 tAD2 tAD2 tAD2 tAD2 tAD2 tAD2 tAD2

AP*1

SDCS#

RAS#

CAS#

WE#

CKE

DQMn

D31 to D0

C1 C2 C3
Row

address
C0 

(column address)

tAD2 tAD2 tAD2 tAD2 tAD2

tCSD2 tCSD2 tCSD2 tCSD2 tCSD2

tRASD tRASD tRASD tRASD tRASD

tCASD tCASD tCASD

tWED tWED

(High)

tDQMD tDQMD

tRDS2 tRDH2 tRDS2 tRDH2

PRA
command

Note 1. Address pins for output of the precharge-setting command (Precharge-sel) for SDRAM.
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Figure 5.57 Clock Input/Output Timing

Figure 5.58 Transmit/Receive Timing (SSISCKn Rising Synchronous)

Table 5.38 Serial Sound Interface Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item Symbol Min. Max. Unit
Test 

Conditions

SSI AUDIO_CLK input frequency tAUDIO — 50 MHz

Output clock cycle tO 150 64000 ns Figure 5.57

Input clock cycle tI 150 64000 ns

Clock high level tHC 60 — ns

Clock low level tLC 60 — ns

Clock rising time tRC — 25 ns

Data delay time tDTR –5 25 ns Figure 5.58, 
Figure 5.59

Setup time tSR 25 — ns

Hold time tHTR 25 — ns

WS change edge SSIDATA output delay tDTRW — 25 ns Figure 5.60

SSISCKn

tHC

tLC

tRC

tI, tO

tSR tHTR

tDTR

SSISCKn
(input or output)

SSIWSn, SSIDATAn, 
SSIRXDn (input)

SSIWSn, SSIDATAn,  
SSITXDn (output)
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Note 1. tPBcyc: PCLKB cycle

Figure 5.72 PDC Input Clock Timing

Figure 5.73 PDC Output Clock Timing

Table 5.41 PDC Timing
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 2.7 to 3.6 V, 2.7 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, C = 30 pF
High-drive output is selected by the driving ability control register.

Item Symbol Min.*1 Max. Unit
Test 

Conditions

PDC PIXCLK input cycle time tPIXcyc 37 — ns Figure 5.72

PIXCLK input high pulse width tPIXH 10 — ns

PIXCLK input low pulse width tPIXL 10 — ns

PIXCLK rising time tPIXr — 5 ns

PIXCLK falling time tPIXf — 5 ns

PCKO output cycle time tPCKcyc 2 × tPBcyc — ns Figure 5.73

PCKO output high pulse width tPCKH (tPCKcyc – tPCKr – tPCKf)/2 – 3 — ns

PCKO output low pulse width tPCKL (tPCKcyc – tPCKr – tPCKf)/2 – 3 — ns

PCKO rising time tPCKr — 5 ns

PCKO falling time tPCKf — 5 ns

VSYNV/HSYNC input setup time tSYNCS 10 — ns Figure 5.74

VSYNV/HSYNC input hold time tSYNCH 5 — ns

PIXD input setup time tPIXDS 10 — ns

PIXD input hold time tPIXDH 5 — ns

tPIXcyc

tPIXH tPIXf

tPIXL

tPIXr

PIXCLK input

tPCKcyc

tPCKH tPCKf

tPCKL

tPCKr

PCKO pin output
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Figure 5.77 DP and DM Output Timing (Full-Speed)

Figure 5.78 Test Circuit (Full-Speed)

Table 5.43 On-Chip USB Full-Speed Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCC0 = AVCC1 = VCC_USB = VBATT = 3.0 to 3.6 V, 3.0 ≤ VREFH0 ≤ AVCC0, 

VCC_USBA = AVCC_USBA = 3.0 to 3.6 V, 
VSS = AVSS0 = AVSS1 = VREFL0 = VSS_USB = VSS1_USBA = VSS2_USBA = PVSS_USBA = AVSS_USBA = 0 V, 
USBA_RREF = 2.2 kΩ ±1%, USBMCLK = 20/24 MHz, UCLK = 48 MHz, 
PCLKA = 8 to 120 MHz, PCLKB = 8 to 60 MHz, Ta = Topr

Item Symbol Min. Typ. Max. Unit Test Conditions

Input 
characteristics

Input high level voltage VIH 2.0 — — V

Input low level voltage VIL — — 0.8 V

Differential input sensitivity VDI 0.2 — — V | DP – DM |

Differential common mode range VCM 0.8 — 2.5 V

Output 
characteristics

Output high level voltage VOH 2.8 — 3.6 V IOH = –200 μA

Output low level voltage VOL 0.0 — 0.3 V IOL = 2 mA

Cross-over voltage VCRS 1.3 — 2.0 V Figure 5.77

Rise time tFR 4 — 20 ns

Fall time tFF 4 — 20 ns

Rise/fall time ratio tFR / tFF 90 — 111.11 % tFR/ tFF

Output resistance ZDRV 28 — 44 Ω USBb: Rs = 27 Ω included

40.5 — 49.5 Ω USBA: Rs not necessary
(PHYSET.REPSEL[1:0] = 01b 
and PHYSET.HSEB = 0)

Pull-up and 
pull-down 
characteristics

DP pull-up resistance 
(when the function controller 
function is selected)

Rpu 0.900 — 1.575  kΩ Idle state

1.425 — 3.090  kΩ At transmission and reception

DP/DM pull-down resistance
(when the host controller function 
is selected)

Rpd 14.25 — 24.80  kΩ

DP, DM

tFFtFR

90%
10%10%

90%VCRS

Observation 
point

50 pF

50 pF

dp

dm

USBb: 27 
USBA: Not 

necessary
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Figure G 100-Pin LQFP (PLQP0100KB-A)

Terminal cross section

b1

c 1

bp

c

2.

1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.

NOTE)

DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

Index mark

x

1 25

26
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100
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D

HD
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Detail F

L1

A
2

A
1 L
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c

L1

ZE

ZD

c1

b1

bp

A1

HE

HD

y 0.08

e 0.5

c

0° 8°

x

L 0.35 0.5 0.65

0.05 0.1 0.15

A 1.7
15.8 16.0 16.2

15.8 16.0 16.2

A2 1.4

E 13.9 14.0 14.1

D 13.9 14.0 14.1

Reference
Symbol

Dimension in Millimeters

Min Nom Max

0.15 0.20 0.25

0.09 0.145 0.20

0.08

1.0

1.0

0.18

0.125

1.0

Previous CodeJEITA Package Code RENESAS Code

PLQP0100KB-A 100P6Q-A / FP-100U / FP-100UV

MASS[Typ.]

0.6gP-LFQFP100-14x14-0.50

e
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