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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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Parallel data capture unit (PDC)  1 channel
 Acquisition of synchronization through external 8-bit horizontal and vertical 

synchronization signals
 Setting of the image size when clipping of the output for a one-frame image is required

12-bit A/D converter (S12ADC)  12 bits × 2 units (unit 0: 8 channels; unit 1: 21 channels)
 12-bit resolution (switchable between 8, 10, and 12 bits)
 Conversion time

0.48 μs per channel (for 12-bit conversion)
0.45 μs per channel (for 10-bit conversion)
0.42 μs per channel (for 8-bit conversion)

 Operating mode
Scan mode (single scan mode, continuous scan mode, or group scan mode)
Group A priority control (only for group scan mode)

 Sample-and-hold function
Common sample-and-hold circuit included
In addition, channel-dedicated sample-and-hold function (3ch: in unit 0 only) included

 Sampling variable
Sampling time can be set up for each channel.

 Digital comparison
Method: Comparison to detect voltages above or below thresholds and window 

comparison
Measurement: Comparison of two results of conversion or comparison of a value in the 

comparison register and a result of conversion
 Self-diagnostic function

The self-diagnostic function internally generates three analog input voltages (unit 0: 
VREFL0, VREFH0 × 1/2, VREFH0; unit 1: AVSS1, AVCC1 × 1/2, AVCC1)

 Double trigger mode (A/D conversion data duplicated)
 Detection of analog input disconnection
 Three ways to start A/D conversion

Software trigger, timer (MTU3, GPT, TMR, TPU) trigger, external trigger
 Event linking by the ELC

12-bit D/A converter (R12DA)  2 channels
 12-bit resolution
 Output voltage: 0.2 V to AVCC1 0.2 V (amplifier output), 0 V to AVCC1 (direct output)
 Output via an amplifier or direct output can be selected.
 Event linking by the ELC

Temperature sensor  1 channel
 Relative precision: ±1°C
 The voltage of the temperature is converted into a digital value by the 12-bit A/D 

converter (unit 1).

Table 1.1 Outline of Specifications (8/10)

Classification Module/Function Description
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1.3 Block Diagram

Figure 1.2 shows a block diagram.

 

Figure 1.2 Block Diagram
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ETHERC: Ethernet controller
EPTPCa: PTP controller for ethernet controller
EDMAC: DMA controller for ethernet controller
ICUA: Interrupt controller
DTCa: Data transfer controller
DMACAa: DMA controller
EXDMACa:EXDMA controller
BSC: Bus controller
WDTA: Watchdog timer
IWDTa: Independent watchdog timer
CRC: CRC (cyclic redundancy check) calculator
SCI: Serial communications interface
SCIFA: Serial communications interface with FIFO
USBb: USB2.0 FS host/function module
USBAa: USB2.0 HS host/function module with battery 

charging
RSPIa: Serial peripheral interface
MPU: Memory protection unit
QSPI: Quad serial peripheral interface
SDHI: SD host interface*1

MMCIF: MMC host interface

PDC: Parallel data capture unit
CAN: CAN module
MTU3a: Multi-function timer pulse unit 3
POE3a: Port output enable 3
GPTa: General-purpose PWM timer
TPUa: 16-bit timer pulse unit
PPG: Programmable pulse generator
TMRb: 8-bit timer
CMT: Compare match timer
CMTW: Compare match timer W
RTCd: Realtime clock
RIICa: I2C bus interface
DOC: Data operation circuit
CAC: Clock frequency accuracy measurement circuit
AESa: AES*1

DES: DES*1

SHAa: SHA-256*1

RNG: True random number generator*1

SSI: Serial sound interface
SRC: Sampling rate converter
AFU: Advanced fetching unit

Note 1. Optional
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Figure 1.7 Pin Assignment (144-Pin LQFP)
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Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.8, List of Pin and Pin 
Functions (144-Pin LQFP).

RX71M Group
PLQP0144KA-A
(144-pin LQFP)

(Top view)
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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
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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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Figure 1.9 Pin Assignment (100-Pin LQFP)
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Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, 
see Table 1.10, List of Pin and Pin Functions (100-Pin LQFP).

RX71M Group
PLQP0100KB-A
(100-pin LQFP)

(Top view)
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84 P77 CS7# PO23 TXD11/ET0_RX_ER/
RMII0_RX_ER

MMC_CLK-A/
SDHI_CLK-A/
QSPCLK-A

85 P76 CS6# PO22 RXD11/ET0_RX_CLK/
REF50CK0

MMC_CMD-A/
SDHI_CMD-A/
QSSL-A

86 PC2 A18 MTIOC4B/
GTIOC2B-D/TCLKA/
PO21

RXD5/SMISO5/
SSCL5/SSLA3-A/
ET0_RX_DV

MMC_CD-A/
SDHI_D3-A

87 P75 CS5# PO20 SCK11/RTS11#/
ET0_ERXD0/
RMII0_RXD0

MMC_RES#-A/
SDHI_D2-A

88 P74 A20/CS4# PO19 CTS11#/ET0_ERXD1/
RMII0_RXD1

89 PC1 A17 MTIOC3A/TCLKD/
PO18

SCK5/SSLA2-A/
ET0_ERXD2

IRQ12

90 VCC

91 PC0 A16 MTIOC3C/TCLKC/
PO17

CTS5#/RTS5#/SS5#/
SSLA1-A/ET0_ERXD3

IRQ14

92 VSS

93 P73 CS3# PO16 ET0_WOL

94 PB7 A15 MTIOC3B/TIOCB5/
PO31

TXD9/ET0_CRS/
RMII0_CRS_DV

95 PB6 A14 MTIOC3D/TIOCA5/
PO30

RXD9/ET0_ETXD1/
RMII0_TXD1

96 PB5 A13 MTIOC2A/MTIOC1B/
TIOCB4/TMRI1/PO29/
POE4#

SCK9/RTS9#/
ET0_ETXD0/
RMII0_TXD0

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

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

SCK4/SCK6/
ET0_RX_ER/
RMII0_RX_ER

99 PB2 A10 TIOCC3/TCLKC/
PO26

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

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

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

IRQ4-DS

101 P72 A19/CS2# ET0_MDC

102 P71 A18/CS1# ET0_MDIO

103 VCC

104 PB0 A8 MTIC5W/TIOCA3/
PO24

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

IRQ12

105 VSS

106 PA7 A7 TIOCB2/PO23 MISOA-B/
ET0_WOL

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

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

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

RSPCKA-B/
ET0_LINKSTA

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

TXD5/SMOSI5/
SSDA5/SSLA0-B/
ET0_MDC

IRQ5-DS

Table 1.6 List of Pin and Pin Functions (176-Pin LQFP) (4/7)

Pin 
Number

Power Supply
Clock System 
Control I/O Port

Bus
EXDMAC
SDRAMC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

176-Pin
LQFP

(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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30 P16 MTIOC3C/MTIOC3D/
TIOCB1/TCLKC/
TMO2/PO14/
RTCOUT

TXD1/RXD3/SMOSI1/
SMISO3/SSDA1/
SSCL3/SCL2-DS/
USB0_VBUS/
USB0_VBUSEN/
USB0_OVRCURB

IRQ6 ADTRG0#

31 P15 MTIOC0B/MTCLKB/
GTETRG-B/TIOCB2/
TCLKB/TMCI2/PO13

RXD1/SCK3/SMISO1/
SSCL1/CRX1-DS/
SSIWS1

IRQ5

32 P14 MTIOC3A/MTCLKA/
TIOCB5/TCLKA/
TMRI2/PO15

CTS1#/RTS1#/SS1#/
CTX1/
USB0_OVRCURA

IRQ4

33 P13 MTIOC0B/TIOCA5/
TMO3/PO13

TXD2/SMOSI2/
SSDA2/SDA0[FM+]

IRQ3 ADTRG1#

34 P12 TMCI1 RXD2/SMISO2/
SSCL2/SCL0[FM+]

IRQ2

35 VCC_USB

36 USB0_DM

37 USB0_DP

38 VSS_USB

39 P55 WAIT#/
EDREQ0

MTIOC4D/TMO3 CRX1/ET0_EXOUT IRQ10

40 P54 ALE/EDACK0 MTIOC4B/TMCI1 CTS2#/RTS2#/SS2#/
CTX1/ET0_LINKSTA

41 P53 BCLK

42 P52 RD# RXD2/SMISO2/
SSCL2/SSLB3-A

43 P51 WR1#/BC1#/
WAIT#

SCK2/SSLB2-A

44 P50 WR0#/WR# TXD2/SMOSI2/
SSDA2/SSLB1-A

45 UB PC7 A23/CS0# MTIOC3A/MTCLKB/
GTIOC3A-D/TMO2/
TOC0/PO31/CACREF

TXD8/MISOA-A/
ET0_COL

IRQ14

46 PC6 A22/CS1# MTIOC3C/MTCLKA/
GTIOC3B-D/TMCI2/
TIC0/PO30

RXD8/MOSIA-A/
ET0_ETXD3

IRQ13

47 PC5 A21/CS2#/
WAIT#

MTIOC3B/MTCLKD/
GTIOC1A-D/TMRI2/
PO29

SCK8/RSPCKA-A/
RTS8#/ET0_ETXD2

48 PC4 A20/CS3# MTIOC3D/MTCLKC/
GTETRG-D/TMCI1/
PO25/POE0#

SCK5/CTS8#/
SSLA0-A/
ET0_TX_CLK

49 PC3 A19 MTIOC4D/
GTIOC1B-D/TCLKB/
PO24

TXD5/SMOSI5/
SSDA5/ET0_TX_ER

50 PC2 A18 MTIOC4B/
GTIOC2B-D/TCLKA/
PO21

RXD5/SMISO5/
SSCL5/SSLA3-A/
ET0_RX_DV

51 PC1 A17 MTIOC3A/TCLKD/
PO18

SCK5/SSLA2-A/
ET0_ERXD2

IRQ12

52 PC0 A16 MTIOC3C/TCLKC/
PO17

CTS5#/RTS5#/SS5#/
SSLA1-A/ET0_ERXD3

IRQ14

53 PB7 A15 MTIOC3B/TIOCB5/
PO31

TXD9/ET0_CRS/
RMII0_CRS_DV

54 PB6 A14 MTIOC3D/TIOCA5/
PO30

RXD9/ET0_ETXD1/
RMII0_TXD1

55 PB5 A13 MTIOC2A/MTIOC1B/
TIOCB4/TMRI1/PO29/
POE4#

SCK9/RTS9#/
ET0_ETXD0/
RMII0_TXD0

Table 1.10 List of Pin and Pin Functions (100-Pin LQFP) (2/4)

Pin 
Number

Power Supply
Clock System 
Contro I/O Port

Bus
EXDMAC

Timer Communication
Memory Interface
Camera Interface

Interrupt
S12ADC, 
R12DA

100-Pin
LQFP

(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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2. CPU
Figure 2.1 shows register set of the CPU.

Figure 2.1 Register Set of the CPU

Note 1. The stack pointer (SP) can be the interrupt stack pointer (ISP) or user stack pointer (USP), according to 
the value of the U bit in the PSW.

R15

R14

R13

R12

R11

R10

R9

R8

R7

R6

R5

R4

R3

R2

R1

R0  (SP)*1

General-purpose register

b31 b0

DSP instruction register

b71 b0

ACC0 (Accumulator 0)

ACC1 (Accumulator 1)

USP (User stack pointer)

ISP (Interrupt stack pointer)

INTB (Interrupt table register)

PC (Program counter)

PSW (Processor status word)

BPC (Backup PC)

BPSW (Backup PSW)

FINTV (Fast interrupt vector register)

FPSW (Floating-point status word)

Control register
b31 b0

 EXTB (Exception table register)
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0008 210Ch DMAC4 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 2110h DMAC4 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 2113h DMAC4 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 2114h DMAC4 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 211Ch DMAC4 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 211Dh DMAC4 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 211Eh DMAC4 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 211Fh DMAC4 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 2140h DMAC5 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 2144h DMAC5 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 2148h DMAC5 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

0008 214Ch DMAC5 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 2150h DMAC5 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 2153h DMAC5 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 2154h DMAC5 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 215Ch DMAC5 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 215Dh DMAC5 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 215Eh DMAC5 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 215Fh DMAC5 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 2180h DMAC6 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 2184h DMAC6 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 2188h DMAC6 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

0008 218Ch DMAC6 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 2190h DMAC6 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 2193h DMAC6 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 2194h DMAC6 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 219Ch DMAC6 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 219Dh DMAC6 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 219Eh DMAC6 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 219Fh DMAC6 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 21C0h DMAC7 DMA Source Address Register DMSAR 32 32 2 ICLK DMACa

0008 21C4h DMAC7 DMA Destination Address Register DMDAR 32 32 2 ICLK DMACa

0008 21C8h DMAC7 DMA Transfer Count Register DMCRA 32 32 2 ICLK DMACa

0008 21CCh DMAC7 DMA Block Transfer Count Register DMCRB 16 16 2 ICLK DMACa

0008 21D0h DMAC7 DMA Transfer Mode Register DMTMD 16 16 2 ICLK DMACa

0008 21D3h DMAC7 DMA Interrupt Setting Register DMINT 8 8 2 ICLK DMACa

0008 21D4h DMAC7 DMA Address Mode Register DMAMD 16 16 2 ICLK DMACa

0008 21DCh DMAC7 DMA Transfer Enable Register DMCNT 8 8 2 ICLK DMACa

0008 21DDh DMAC7 DMA Software Start Register DMREQ 8 8 2 ICLK DMACa

0008 21DEh DMAC7 DMA Status Register DMSTS 8 8 2 ICLK DMACa

0008 21DFh DMAC7 DMA Activation Source Flag Control Register DMCSL 8 8 2 ICLK DMACa

0008 2200h DMAC DMACA Module Activation Register DMAST 8 8 2 ICLK DMACa

0008 2204h DMAC DMAC74 Interrupt Status Monitor Register DMIST 8 8 2 ICLK DMACa

0008 2400h DTC DTC Control Register DTCCR 8 8 2 ICLK DTCa

0008 2404h DTC DTC Vector Base Register DTCVBR 32 32 2 ICLK DTCa

0008 2408h DTC DTC Address Mode Register DTCADMOD 8 8 2 ICLK DTCa

0008 240Ch DTC DTC Module Start Register DTCST 8 8 2 ICLK DTCa

0008 240Eh DTC DTC Status Register DTCSTS 16 16 2 ICLK DTCa

0008 2800h EXDMA
C0

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

Table 4.1 List of I/O Registers (Address Order) (4 / 67)
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0008 79DCh ICU Software Configurable Interrupt A Select Register 220 SLIAR220 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79DDh ICU Software Configurable Interrupt A Select Register 221 SLIAR221 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79DEh ICU Software Configurable Interrupt A Select Register 222 SLIAR222 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79DFh ICU Software Configurable Interrupt A Select Register 223 SLIAR223 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79E0h ICU Software Configurable Interrupt A Select Register 224 SLIAR224 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79E1h ICU Software Configurable Interrupt A Select Register 225 SLIAR225 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79E2h ICU Software Configurable Interrupt A Select Register 226 SLIAR226 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79E3h ICU Software Configurable Interrupt A Select Register 227 SLIAR227 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79E4h ICU Software Configurable Interrupt A Select Register 228 SLIAR228 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79E5h ICU Software Configurable Interrupt A Select Register 229 SLIAR229 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79E6h ICU Software Configurable Interrupt A Select Register 230 SLIAR230 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79E7h ICU Software Configurable Interrupt A Select Register 231 SLIAR231 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79E8h ICU Software Configurable Interrupt A Select Register 232 SLIAR232 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79E9h ICU Software Configurable Interrupt A Select Register 233 SLIAR233 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79EAh ICU Software Configurable Interrupt A Select Register 234 SLIAR234 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79EBh ICU Software Configurable Interrupt A Select Register 235 SLIAR235 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79ECh ICU Software Configurable Interrupt A Select Register 236 SLIAR236 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79EDh ICU Software Configurable Interrupt A Select Register 237 SLIAR237 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79EEh ICU Software Configurable Interrupt A Select Register 238 SLIAR238 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79EFh ICU Software Configurable Interrupt A Select Register 239 SLIAR239 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F0h ICU Software Configurable Interrupt A Select Register 240 SLIAR240 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F1h ICU Software Configurable Interrupt A Select Register 241 SLIAR241 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F2h ICU Software Configurable Interrupt A Select Register 242 SLIAR242 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F3h ICU Software Configurable Interrupt A Select Register 243 SLIAR243 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F4h ICU Software Configurable Interrupt A Select Register 244 SLIAR244 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F5h ICU Software Configurable Interrupt A Select Register 245 SLIAR245 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F6h ICU Software Configurable Interrupt A Select Register 246 SLIAR246 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F7h ICU Software Configurable Interrupt A Select Register 247 SLIAR247 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F8h ICU Software Configurable Interrupt A Select Register 248 SLIAR248 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79F9h ICU Software Configurable Interrupt A Select Register 249 SLIAR249 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79FAh ICU Software Configurable Interrupt A Select Register 250 SLIAR250 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79FBh ICU Software Configurable Interrupt A Select Register 251 SLIAR251 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79FCh ICU Software Configurable Interrupt A Select Register 252 SLIAR252 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79FDh ICU Software Configurable Interrupt A Select Register 253 SLIAR253 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA

0008 79FEh ICU Software Configurable Interrupt A Select Register 254 SLIAR254 8 8 2 ICLK to 
1 PCLKA

2 ICLK ICUA
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0008 A051h SCI2 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A050h SCI2 Receive Data Register HL RDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A052h SCI2 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A060h SCI3 Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A061h SCI3 Bit Rate Register BRR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A062h SCI3 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A063h SCI3 Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A064h SCI3 Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A065h SCI3 Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A066h SCI3 Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A067h SCI3 Serial Extended Mode Register SEMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A068h SCI3 Noise Filter Setting Register SNFR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A069h SCI3 I2C Mode Register 1 SIMR1 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A06Ah SCI3 I2C Mode Register 2 SIMR2 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A06Bh SCI3 I2C Mode Register 3 SIMR3 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A06Ch SCI3 I2C Status Register SISR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A06Dh SCI3 SPI Mode Register SPMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A06Eh SCI3 Transmit Data Register H TDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A06Fh SCI3 Transmit Data Register L TDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A06Eh SCI3 Transmit Data Register HL TDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A070h SCI3 Receive Data Register H RDRH 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A071h SCI3 Receive Data Register L RDRL 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A070h SCI3 Receive Data Register HL RDRHL 16 16 4, 5 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A072h SCI3 Modulation Duty Register MDDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A080h SCI4 Serial Mode Register SMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A081h SCI4 Bit Rate Register BRR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A082h SCI4 Serial Control Register SCR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A083h SCI4 Transmit Data Register TDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A084h SCI4 Serial Status Register SSR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A085h SCI4 Receive Data Register RDR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 

0008 A086h SCI4 Smart Card Mode Register SCMR 8 8 2, 3 PCLKB 2 ICLK SCIg, 
SCIh 
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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 4CA4h EPTPC
1

Master Clock ID Register MTCIDL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4CA8h EPTPC
1

Master Clock Port Number Register MTPID 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4CC0h EPTPC
1

SYNFP Transmission Interval Setting Register SYTLIR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4CC4h EPTPC
1

SYNFP Received logMessageInterval Value 
Indication Register

SYRLIR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4CC8h EPTPC
1

offsetFromMaster Value Register OFMRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4CCCh EPTPC
1

offsetFromMaster Value Register OFMRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4CD0h EPTPC
1

meanPathDelay Value Register MPDRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4CD4h EPTPC
1

meanPathDelay Value Register MPDRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4CE0h EPTPC
1

grandmasterPriority Field Setting Register GMPR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4CE4h EPTPC
1

grandmasterClockQuality Field Setting Register GMCQR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4CE8h EPTPC
1

grandmasterIdentity Field Setting Registers GMIDRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4CECh EPTPC
1

grandmasterIdentity Field Setting Registers GMIDRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4CF0h EPTPC
1

currentUtcOffset/timeSource Field Setting Register CUOTSR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4CF4h EPTPC
1

stepsRemoved Field Setting Register SRR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D00h EPTPC
1

PTP-primary Message Destination MAC Address 
Setting Registers

PPMACRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D04h EPTPC
1

PTP-primary Message Destination MAC Address 
Setting Registers

PPMACRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D08h EPTPC
1

PTP-pdelay Message MAC Address Setting Registers PDMACRU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D0Ch EPTPC
1

PTP-pdelay Message MAC Address Setting Registers PDMACRL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D10h EPTPC
1

PTP Message EtherType Setting Register PETYPER 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D20h EPTPC
1

PTP-primary Message Destination IP Address Setting 
Register

PPIPR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D24h EPTPC
1

PTP-pdelay Message Destination IP Address Setting 
Register

PDIPR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D28h EPTPC
1

PTP event Message TOS Setting Register PETOSR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D2Ch EPTPC
1

PTP general Message TOS Setting Register PGTOSR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D30h EPTPC
1

PTP-primary Message TTL Setting Register PPTTLR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D34h EPTPC
1

PTP-pdelay Message TTL Setting Register PDTTLR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D38h EPTPC
1

PTP event Message UDP Destination Port Number 
Setting Register

PEUDPR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D3Ch EPTPC
1

PTP general Message UDP Destination Port Number 
Setting Register

PGUDPR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D40h EPTPC
1

Frame Reception Filter Setting Register FFLTR 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D60h EPTPC
1

Frame Reception Filter MAC Address 0 Setting 
Registers

FMAC0RU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D64h EPTPC
1

Frame Reception Filter MAC Address 0 Setting 
Registers

FMAC0RL 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa

000C 4D68h EPTPC
1

Frame Reception Filter MAC Address 1 Setting 
Registers

FMAC1RU 32 32 9 to 211 PCLKA 2 to 106 ICLK EPTPCa
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Note 1. tPAcyc: PCLKA cycle
Note 2. We recommend using pins that have a letter (“-A”, “-B”, etc.) to indicate group membership appended to their names as groups. 

For the RSPI interface, the AC portion of the electrical characteristics is measured for each group.

Table 5.33 RSPI 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.*1 Unit*1 Test 
Conditions

RSPI RSPCK clock cycle Master tSPcyc 2 4096 tPAcyc Figure 5.46

Slave 8 4096

RSPCK clock high pulse 
width

Master tSPCKWH (tSPcyc – tSPCKR
– tSPCKF) / 2 – 3

— ns

Slave (tSPcyc – tSPCKR
– tSPCKF) / 2

—

RSPCK clock low pulse 
width

Master tSPCKWL (tSPcyc – tSPCKR
– tSPCKF) / 2 – 3

— ns

Slave (tSPcyc – tSPCKR
– tSPCKF) / 2

—

RSPCK clock rise/fall time Output tSPCKr, 
tSPCKf

— 5 ns

Input — 1 μs

Data input setup time Master tSU 6 — ns Figure 5.47 to 
Figure 5.52

Slave 8.3 – tPAcyc —

Data input hold time Master PCLKA division 
ratio set to 1/2

tHF 0 — ns

PCLKA division 
ratio set to a 
value other 
than 1/2

tH tPAcyc —

Slave 8.3 + 2 × tPAcyc —

SSL setup time Master tLEAD 1 8 tSPcyc

Slave 4 — tPAcyc 

SSL hold time Master tLAG 1 8 tSPcyc

Slave 4 — tPAcyc 

Data output delay time Master tOD — 6.3 ns

Slave — 3 × tPAcyc + 
20

Data output hold time Master tOH 0 — ns

Slave 0 —

Successive transmission 
delay time

Master tTD tSPcyc + 2 × tPAcyc 8 × tSPcyc
+ 2 × tPAcyc

ns

Slave 4 × tPAcyc —

MOSI and MISO
rise/fall time

Output tDr, tDf — 5 ns

Input — 1 μs

SSL
rise/fall time

Output tSSLr, 
tSSLf

— 5 ns

Input — 1 μs

Slave access time tSA — 4 tPAcyc Figure 5.51, 
Figure 5.52

Slave output release time tREL — 3 tPAcyc
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Figure 5.49 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set to a Value Other 
Than 1/2) and Simple SPI Timing (Master, CKPH = 0)

Figure 5.50 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Division Ratio Set to 1/2)
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Figure 5.65 RMII Reception Timing (Error Occurrence)

Figure 5.66 WOL Output Timing (RMII)

Figure 5.67 MII Transmission Timing (Normal Operation)
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5.6 D/A Conversion Characteristics

5.7 Temperature Sensor Characteristics

Table 5.49 D/A Conversion Characteristics
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, 
Ta = Topr

Item Min. Typ. Max. Unit Test Conditions

Resolution 12 12 12 Bit

Without AMP 
output

Absolute accuracy — — ±6.0 LSB 2-MΩ resistive load
10-bit conversion

DNL differential nonlinearity 
error

— ±1.0 ±2.0 LSB 2-MΩ resistive load

RO output resistance — 7.5 — kΩ

Conversion time — — 3.0 μs 20-pF capacitive load

With AMP output Resistive load 5 — — kΩ

Capacitive load — 50 pF

Output voltage range 0.2 — AVCC1 – 0.2 V

DNL differential nonlinearity 
error

— ±1.0 ±2.0 LSB

INL integral nonlinearity error — ±2.0 ±4.0 LSB

Conversion time — — 4.0 μs

Table 5.50 Temperature Sensor Characteristics
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, 
Ta = Topr

Item Min. Typ. Max. Unit Test Conditions

Relative accuracy ― ±1 ― °C

Temperature slope ― 4.1 ― mV/°C

Output voltage (at 25°C) ― 1.24 ― V

Temperature sensor start time ― ― 30 μs

Sampling time 4.15 ― ― μs ADSSTRT.SST[7:0] = 250 states
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5.12 Boundary Scan

Figure 5.90 Boundary Scan TCK Timing

Figure 5.91 Boundary Scan TRST# Timing

Table 5.56 Boundary Scan Characteristics
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, 
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. Typ. Max. Unit
Test 

Conditions

TCK clock cycle time tTCKcyc 100 ― ― ns Figure 5.90

TCK clock high pulse width tTCKH 45 ― ― ns

TCK clock low pulse width tTCKL 45 ― ― ns

TCK clock rise time tTCKr ― ― 5 ns

TCK clock fall time tTCKf ― ― 5 ns

TRST# pulse width tTRSTW 20 ― ― tTCKcyc Figure 5.91

TMS setup time tTMSS 20 ― ― ns Figure 5.92

TMS hold time tTMSH 20 ― ― ns

TDI setup time tTDIS 20 ― ― ns

TDI hold time tTDIH 20 ― ― ns

TDO data delay time tTDOD ― ― 40 ns

TCK

tTCKcyc

tTCKH

tTCKf

tTCKL tTCKr

RES#

TRST#

TCK

tTRSTW
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Figure D 145-Pin TFLGA (PTLG0145KA-A)
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Figure F 100-Pin TFLGA (PTLG0100JA-A)
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