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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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1.4 Pin Functions

Table 1.4 lists the pin functions.

Table 1.4 Pin Functions (1/5)

Classifications Pin Name I/O Description

Power supply VCC Input Power supply pin. Connect it to the system power supply. Connect 
this pin to VSS via a 0.1-µF capacitor. The capacitor should be 
placed close to the pin

VCL Input Connect this pin to VSS via a 0.1-F capacitor. The capacitor 
should be placed close to the pin

VSS Input Ground pin. Connect it to the system power supply (0 V)

VBATT Input Backup power pin. When the battery backup function is not to be 
used, connect it to the VCC pin.

Clock XTAL Output Pins for a crystal resonator. An external clock signal can be input 
through the EXTAL pin

EXTAL Input

BCLK Output Outputs the external bus clock for external devices

XCOUT Output Input/output pins for the sub-clock oscillator circuit. Connect a 
crystal resonator between XCOUT and XCIN

XCIN Input

Operating mode control MD Input Pin for setting the operating mode. The signal levels on these pins 
must not be changed during operation

System control RES# Input Reset signal input pin. This LSI enters the reset state when this 
signal goes low

EMLE Input Input pin for the on-chip emulator enable signal. When the on-chip 
emulator is used, this pin should be driven high. When not used, it 
should be driven low

BSCANP Input Boundary scan enable pin. Boundary scan is enabled when this pin 
goes high. When not used, it should be driven low

On-chip emulator FINEC Input Fine interface clock pin

FINED I/O Fine interface pin

TRST# Input On-chip emulator or boundary scan pins. When the EMLE pin is 
driven high, these pins are dedicated for the on-chip emulator

TMS Input

TDI Input

TCK Input

TDO Output

TRCLK Output This pin outputs the clock for synchronization with the trace data

TRSYNC Output This pin indicates that output from the TRDATA0 to TRDATA3 pins 
is valid

TRDATA0 to TRDATA3 Output These pins output the trace information

Address bus A0 to A23 Output Output pins for the address

Data bus D0 to D31 I/O Input and output pins for the bidirectional data bus

Multiplexed bus A0/D0 to A15/D15 I/O Address/data multiplexed bus
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Table 1.5 List of Pins and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA)  (1/5)

Pin Number

Power Supply
Clock System 
Control I/O Port Bus

Timer Communications

Interrupt
S12AD,
AD, DA

177-Pin 
TFLGA
176-Pin 
LFBGA

(MTU, TPU, TMR, PPG, 
RTC, POE)

(SCIc, SCId, RSPI, RIIC, 
CAN, IEB, USB)

A1 AVSS0

A2 AVCC0

A3 VREFL0

A4 P42 IRQ10-DS AN002

A5 P46 IRQ14-DS AN006

A6 VCC

A7 VSS

A8 P94 A20/D20

A9 PK0

A10 P97 A23/D23

A11 PD6 D6[A6/D6] MTIC5V/POE1# SSLC2 IRQ6 AN6

A12 P60 CS0# SCK9

A13 P63 CS3#

A14 PE1 D9[A9/D9] MTIOC4C/TIOCD9/PO18 TXD12/SMOSI12/
SSDA12/TXDX12/
SIOX12/SSLB2/RSPCKB

ANEX1

A15 PE2 D10[A10/D10] MTIOC4A/TIOCA9/PO23 RXD12/SMISO12/
SSCL12/RXDX12/SSLB3/
MOSIB

IRQ7-DS AN0

B1 P05 IRQ13 DA1

B2 P07 IRQ15 ADTRG0#

B3 P40 IRQ8-DS AN000

B4 P41 IRQ9-DS AN001

B5 P47 IRQ15-DS AN007

B6 P91 A17/D17 SCK7 AN015

B7 P92 A18/D18 RXD7/SMISO7/SSCL7 AN016

B8 PD1 D1[A1/D1] MTIOC4B/TIOCB7/
TCLKG

MOSIC/CTX0 IRQ1 AN009

B9 P96 A22/D22

B10 PD4 D4[A4/D4] POE3# SSLC0 IRQ4 AN012

B11 PG1 D25

B12 PK3 RXD9/SMISO9/SSCL9

B13 P64 CS4#

B14 PE0 D8[A8/D8] TIOCC9 SCK12/SSLB1 ANEX0

B15 PE3 D11[A11/D11] MTIOC4B/TIOCB9/PO26/
POE8#

CTS12#/RTS12#/SS12#/
MISOB

AN1

C1 VREFL

C2 VREFH

C3 VREFH0

C4 P43 IRQ11-DS AN003

C5 P45 IRQ13-DS AN005

C6 P90 A16/D16 TXD7/SMOSI7/SSDA7 AN014

C7 PD0 D0[A0/D0] TIOCA7 IRQ0 AN008

C8 PD2 D2[A2/D2] MTIOC4D/TIOCA8 MISOC/CRX0 IRQ2 AN010

C9 PD3 D3[A3/D3] TIOCB8/TCLKH/POE8# RSPCKC IRQ3 AN011

C10 PG0 D24

C11 PK2 TXD9/SMOSI9/SSDA9

C12 P62 CS2#
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Table 1.6 List of Pins and Pin Functions (176-Pin LQFP)  (1/5)

Pin Number
Power Supply
Clock System 
Control I/O Port Bus

Timer Communications

Interrupt
S12AD,
AD, DA

176-Pin 
LQFP

(MTU, TPU, TMR, PPG, 
RTC, POE)

(SCIc, SCId, RSPI, RIIC, 
CAN, IEB, USB)

1 AVSS0

2 P05 IRQ13 DA1

3 VREFH

4 P03 IRQ11 DA0

5 VREFL

6 P02 TMCI1 SCK6 IRQ10 AN020

7 P01 TMCI0 RXD6/SMISO6/SSCL6 IRQ9 AN019

8 P00 TMRI0 TXD6/SMOSI6/SSDA6 IRQ8 AN018

9 PF5 IRQ4

10 EMLE

11 PJ5

12 VSS

13 PJ3 MTIOC3C CTS6#/RTS6#/CTS0#/
RTS0#/SS6#/SS0#

14 VCL

15 VBATT

16 NC

17 TRST# PF4

18 MD/FINED

19 XCIN

20 XCOUT

21 RES#

22 XTAL P37

23 VSS

24 EXTAL P36

25 VCC

26 P35 NMI

27 P34 MTIOC0A/TMCI3/PO12/
POE2#

SCK6/SCK0 IRQ4

28 P33 MTIOC0D/TIOCD0/
TMRI3/PO11/POE3#

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

IRQ3-DS

29 P32 MTIOC0C/TIOCC0/TMO3/
PO10/RTCOUT/RTCIC2

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

IRQ2-DS

30 TMS PF3

31 TDI PF2 RXD1/SMISO1/SSCL1

32 P31 MTIOC4D/TMCI2/PO9/
RTCIC1

CTS1#/RTS1#/SS1#/
SSLB0

IRQ1-DS

33 P30 MTIOC4B/TMRI3/PO8/
RTCIC0/POE8#

RXD1/SMISO1/SSCL1/
MISOB

IRQ0-DS

34 TCK/FINEC PF1 SCK1

35 TDO PF0 TXD1/SMOSI1/SSDA1

36 P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB

37 P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDA1/
MOSIB

38 P25 CS5# MTIOC4C/MTCLKB/
TIOCA4/PO5

RXD3/SMISO3/SSCL3 ADTRG0#

39 PH5

40 P24 CS4# MTIOC4A/MTCLKA/
TIOCB4/TMRI1/PO4

SCK3
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Note 1. The BCLK function is multiplexed with the I/O port function for pin P53, so the port function is not available if the external bus is 
enabled.

Note 2. Enabled only for the ROM capacity: 2 MB/1.5 MB

151 PK1

152 P96 A22/D22

153 PK0

154 PD2 D2[A2/D2] MTIOC4D/TIOCA8 MISOC/CRX0 IRQ2 AN010

155 P95 A21/D21

156 PD1 D1[A1/D1] MTIOC4B/TIOCB7/CLKG MOSIC/CTX0 IRQ1 AN009

157 P94 A20/D20

158 PD0 D0[A0/D0] TIOCA7 IRQ0 AN008

159 P93 A19/D19 CTS7#/RTS7#/SS7# AN017

160 P92 A18/D18 RXD7/SMISO7/SSCL7 AN016

161 P91 A17/D17 SCK7 AN015

162 VSS

163 P90 A16/D16 TXD7/SMOSI7/SSDA7 AN014

164 VCC

165 P47 IRQ15-DS AN007

166 P46 IRQ14-DS AN006

167 P45 IRQ13-DS AN005

168 P44 IRQ12-DS AN004

169 P43 IRQ11-DS AN003

170 P42 IRQ10-DS AN002

171 P41 IRQ9-DS AN001

172 VREFL0

173 P40 IRQ8-DS AN000

174 VREFH0

175 AVCC0

176 P07 IRQ15 ADTRG0#

Table 1.6 List of Pins and Pin Functions (176-Pin LQFP)  (5/5)

Pin Number
Power Supply
Clock System 
Control I/O Port Bus

Timer Communications

Interrupt
S12AD,
AD, DA

176-Pin 
LQFP

(MTU, TPU, TMR, PPG, 
RTC, POE)

(SCIc, SCId, RSPI, RIIC, 
CAN, IEB, USB)
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Table 1.8 List of Pins and Pin Functions (144-Pin LQFP) (1/4)

Pin Number
Power Supply
Clock System 
Control I/O Port Bus

Timer Communications

Interrupt
S12AD,
AD, DA

144-Pin 
LQFP

(MTU, TPU, TMR, PPG, 
RTC, POE)

(SCIc, SCId, RSPI, RIIC, 
CAN, IEB, USB)

1 AVSS0

2 P05 IRQ13 DA1

3 VREFH

4 P03 IRQ11 DA0

5 VREFL

6 P02 TMCI1 SCK6 IRQ10 AN020

7 P01 TMCI0 RXD6/SMISO6/SSCL6 IRQ9 AN019

8 P00 TMRI0 TXD6/SMOSI6/SSDA6 IRQ8 AN018

9 PF5 IRQ4

10 EMLE

11 PJ5

12 VSS

13 PJ3 MTIOC3C CTS6#/RTS6#/CTS0#/
RTS0#/SS6#/SS0#

14 VCL

15 VBATT

16 MD/FINED

17 XCIN

18 XCOUT

19 RES#

20 XTAL P37

21 VSS

22 EXTAL P36

23 VCC

24 P35 NMI

25 TRST# P34 MTIOC0A/TMCI3/PO12/
POE2#

SCK6/SCK0 IRQ4

26 P33 MTIOC0D/TIOCD0/
TMRI3/PO11/POE3#

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

IRQ3-DS

27 P32 MTIOC0C/TIOCC0/TMO3/
PO10/RTCOUT/RTCIC2

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

IRQ2-DS

28 TMS P31 MTIOC4D/TMCI2/PO9/
RTCIC1

CTS1#/RTS1#/SS1#/
SSLB0

IRQ1-DS

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

RXD1/SMISO1/SSCL1/
MISOB

IRQ0-DS

30 TCK/FINEC P27 CS7# MTIOC2B/TMCI3/PO7 SCK1/RSPCKB

31 TDO P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDA1/
MOSIB

32 P25 CS5# MTIOC4C/MTCLKB/
TIOCA4/PO5

RXD3/SMISO3/SSCL3 ADTRG0#

33 P24 CS4# MTIOC4A/MTCLKA/
TIOCB4/TMRI1/PO4

SCK3

34 P23 MTIOC3D/MTCLKD/
TIOCD3/PO3

TXD3/CTS0#/RTS0#/
SMOSI3/SS0#/SSDA3

35 P22 MTIOC3B/MTCLKC/
TIOCC3/TMO0/PO2

SCK0

36 P21 MTIOC1B/TIOCA3/
TMCI0/PO1

RXD0/SMISO0/SSCL0/
SCL1

IRQ9

37 P20 MTIOC1A/TIOCB3/
TMRI0/PO0

TXD0/SMOSI0/SSDA0/
SDA1

IRQ8
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E4 TRST# P34 MTIOC0A/TMCI3/PO12/
POE2#

SCK6/SCK0 IRQ4

E5 P41 IRQ9-DS AN001

E6 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3

E7 PA6 A6 MTIC5V/MTCLKB/
TIOCA2/TMCI3/PO22/
POE2#

CTS5#/RTS5#/SS5#/
MOSIA

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

TXD5/SMOSI5/SSDA5/
SSLA0

IRQ5-DS

E9 PA5 A5 TIOCB1/PO21 RSPCKA

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

RXD5/SMISO5/SSCL5 IRQ6-DS

F1 EXTAL P36

F2 VCC

F3 P35 NMI

F4 P32 MTIOC0C/TIOCC0/
TMO3/PO10/RTCOUT/
RTCIC2

TXD6/TXD0/SMOSI6/
SMOSI0/SSDA6/SSDA0/
CTX0*1

IRQ2-DS

F5 P12 TMCI1 RXD2/SMISO2/SSCL2/
SCL0[FM+]

IRQ2

F6 PB3 A11 MTIOC0A/MTIOC4A/
TIOCD3/TCLKD/TMO0/
PO27/POE3#

SCK6

F7 PB2 A10 TIOCC3/TCLKC/PO26 CTS6#/RTS6#/SS6#

F8 PB0 A8 MTIC5W/TIOCA3/PO24 RXD6/SMISO6/SSCL6/
RSPCKA

IRQ12

F9 PA7 A7 TIOCB2/PO23 MISOA

F10 VSS

G1 P33 MTIOC0D/TIOCD0/TMRI3
PO11/POE3#

RXD6/RXD0/SMISO6/
SMISO0/SSCL6/SSCL0/
CRX0*1

IRQ3-DS

G2 TMS P31 MTIOC4D/TMCI2/PO9/
RTCIC1

CTS1#/RTS1#/SS1#/
SSLB0

IRQ1-DS

G3 TDI P30 MTIOC4B/TMRI3/PO8/
RTCIC0/POE8#

RXD1/SMISO1/SSCL1/
MISOB

IRQ0-DS

G4 TCK/FINEC P27 CS7# MTIOC2B/TMCI3/
PO7

SCK1/RSPCKB

G5 P53*2 BCLK

G6 P52 RD# RXD2/SMISO2/SSCL2/
SSLB3

G7 PB5 A13 MTIOC2A/MTIOC1B/
TIOCB4/TMRI1/PO29/
POE1#

SCK9

G8 PB4 A12 TIOCA4/PO28 CTS9#/RTS9#/SS9#

G9 PB1 A9 MTIOC0C/MTIOC4C/
TIOCB3/TMCI0/PO25

TXD6/SMOSI6/SSDA6 IRQ4-DS

G10 VCC

H1 TDO P26 CS6# MTIOC2A/TMO1/PO6 TXD1/CTS3#/RTS3#/
SMOSI1/SS3#/SSDA1/
MOSIB

H2 P25 CS5# MTIOC4C/MTCLKB/
TIOCA4/PO5

RXD3/SMISO3/SSCL3 ADTRG0#

H3 P16 MTIOC3C/MTIOC3D/
TIOCB1/TCLKC/TMO2/
PO14/RTCOUT

TXD1/RXD3/SMOSI1/
SMISO3/SSDA1/SSCL3/
MOSIA/SCL2-DS/IERXD/
USB0_VBUS

IRQ6 ADTRG0#

Table 1.9 List of Pins and Pin Functions (100-Pin TFLGA) (2/3)

Pin Number
Power Supply
Clock System 
Control I/O Port Bus

Timer Communications

Interrupt
S12AD,
AD, DA

100-Pin 
TFLGA

(MTU, TPU, TMR, PPG, 
RTC, POE)

(SCIc, SCId, RSPI, RIIC, 
CAN, IEB, USB)
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0008 7127h ICU DTC activation enable register 039 DTCER039 8 8 2 ICLK ICUb

0008 7128h ICU DTC activation enable register 040 DTCER040 8 8 2 ICLK

0008 712Ah ICU DTC activation enable register 042 DTCER042 8 8 2 ICLK

0008 712Bh ICU DTC activation enable register 043 DTCER043 8 8 2 ICLK

0008 712Dh ICU DTC activation enable register 045 DTCER045 8 8 2 ICLK

0008 712Eh ICU DTC activation enable register 046 DTCER046 8 8 2 ICLK

0008 7140h ICU DTC activation enable register 064 DTCER064 8 8 2 ICLK

0008 7141h ICU DTC activation enable register 065 DTCER065 8 8 2 ICLK

0008 7142h ICU DTC activation enable register 066 DTCER066 8 8 2 ICLK

0008 7143h ICU DTC activation enable register 067 DTCER067 8 8 2 ICLK

0008 7144h ICU DTC activation enable register 068 DTCER068 8 8 2 ICLK

0008 7145h ICU DTC activation enable register 069 DTCER069 8 8 2 ICLK

0008 7146h ICU DTC activation enable register 070 DTCER070 8 8 2 ICLK

0008 7147h ICU DTC activation enable register 071 DTCER071 8 8 2 ICLK

0008 7148h ICU DTC activation enable register 072 DTCER072 8 8 2 ICLK

0008 7149h ICU DTC activation enable register 073 DTCER073 8 8 2 ICLK

0008 714Ah ICU DTC activation enable register 074 DTCER074 8 8 2 ICLK

0008 714Bh ICU DTC activation enable register 075 DTCER075 8 8 2 ICLK

0008 714Ch ICU DTC activation enable register 076 DTCER076 8 8 2 ICLK

0008 714Dh ICU DTC activation enable register 077 DTCER077 8 8 2 ICLK

0008 714Eh ICU DTC activation enable register 078 DTCER078 8 8 2 ICLK

0008 714Fh ICU DTC activation enable register 079 DTCER079 8 8 2 ICLK

0008 7162h ICU DTC activation enable register 098 DTCER098 8 8 2 ICLK

0008 7166h ICU DTC activation enable register 102 DTCER102 8 8 2 ICLK

0008 717Eh ICU DTC activation enable register 126 DTCER126 8 8 2 ICLK

0008 717Fh ICU DTC activation enable register 127 DTCER127 8 8 2 ICLK

0008 7180h ICU DTC activation enable register 128 DTCER128 8 8 2 ICLK

0008 7181h ICU DTC activation enable register 129 DTCER129 8 8 2 ICLK

0008 7182h ICU DTC activation enable register 130 DTCER130 8 8 2 ICLK

0008 7183h ICU DTC activation enable register 131 DTCER131 8 8 2 ICLK

0008 7184h ICU DTC activation enable register 132 DTCER132 8 8 2 ICLK

0008 7185h ICU DTC activation enable register 133 DTCER133 8 8 2 ICLK

0008 7186h ICU DTC activation enable register 134 DTCER134 8 8 2 ICLK

0008 7187h ICU DTC activation enable register 135 DTCER135 8 8 2 ICLK

0008 7188h ICU DTC activation enable register 136 DTCER136 8 8 2 ICLK

0008 7189h ICU DTC activation enable register 137 DTCER137 8 8 2 ICLK

0008 718Ah ICU DTC activation enable register 138 DTCER138 8 8 2 ICLK

0008 718Bh ICU DTC activation enable register 139 DTCER139 8 8 2 ICLK

0008 718Ch ICU DTC activation enable register 140 DTCER140 8 8 2 ICLK

0008 718Dh ICU DTC activation enable register 141 DTCER141 8 8 2 ICLK

0008 718Eh ICU DTC activation enable register 142 DTCER142 8 8 2 ICLK

0008 718Fh ICU DTC activation enable register 143 DTCER143 8 8 2 ICLK

0008 7190h ICU DTC activation enable register 144 DTCER144 8 8 2 ICLK

0008 7191h ICU DTC activation enable register 145 DTCER145 8 8 2 ICLK

0008 7194h ICU DTC activation enable register 148 DTCER148 8 8 2 ICLK

0008 7195h ICU DTC activation enable register 149 DTCER149 8 8 2 ICLK

0008 7196h ICU DTC activation enable register 150 DTCER150 8 8 2 ICLK

0008 7197h ICU DTC activation enable register 151 DTCER151 8 8 2 ICLK

0008 7198h ICU DTC activation enable register 152 DTCER152 8 8 2 ICLK

0008 7199h ICU DTC activation enable register 153 DTCER153 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (8/42)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access States
Related 
Function ICLK PCLK  ICLK  PCLK
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0008 C1A4h MPC PC4 pin function control register PC4PFS 8 8 2, 3 PCLKB 2 ICLK MPC

0008 C1A5h MPC PC5 pin function control register PC5PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A6h MPC PC6 pin function control register PC6PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A7h MPC PC7 pin function control register PC7PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A8h MPC PD0 pin function control register PD0PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1A9h MPC PD1 pin function control register PD1PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1AAh MPC PD2 pin function control register PD2PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1ABh MPC PD3 pin function control register PD3PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1ACh MPC PD4 pin function control register PD4PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1ADh MPC PD5 pin function control register PD5PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1AEh MPC PD6 pin function control register PD6PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1AFh MPC PD7 pin function control register PD7PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B0h MPC PE0 pin function control register PE0PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B1h MPC PE1 pin function control register PE1PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B2h MPC PE2 pin function control register PE2PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B3h MPC PE3 pin function control register PE3PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B4h MPC PE4 pin function control register PE4PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B5h MPC PE5 pin function control register PE5PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B6h MPC PE6 pin function control register PE6PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B7h MPC PE7 pin function control register PE7PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B8h MPC PF0 pin function control register PF0PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1B9h MPC PF1 pin function control register PF1PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1BAh MPC PF2 pin function control register PF2PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1BDh MPC PF5 pin function control register PF5PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1D3h MPC PJ3 pin function control register PJ3PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1DAh MPC PK2 pin function control register PK2PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1DBh MPC PK3 pin function control register PK3PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1DCh MPC PK4 pin function control register PK4PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C1DDh MPC PK5 pin function control register PK5PFS 8 8 2, 3 PCLKB 2 ICLK

0008 C280h SYSTEM Deep standby control register DPSBYCR 8 8 4, 5 PCLKB 2, 3 ICLK Low Power 
Consumption

0008 C282h SYSTEM Deep standby interrupt enable register 0 DPSIER0 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C283h SYSTEM Deep standby interrupt enable register 1 DPSIER1 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C284h SYSTEM Deep standby interrupt enable register 2 DPSIER2 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C285h SYSTEM Deep standby interrupt enable register 3 DPSIER3 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C286h SYSTEM Deep standby interrupt flag register 0 DPSIFR0 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C287h SYSTEM Deep standby interrupt flag register 1 DPSIFR1 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C288h SYSTEM Deep standby interrupt flag register 2 DPSIFR2 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C289h SYSTEM Deep standby interrupt flag register 3 DPSIFR3 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C28Ah SYSTEM Deep standby interrupt edge register 0 DPSIEGR0 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C28Bh SYSTEM Deep standby interrupt edge register 1 DPSIEGR1 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C28Ch SYSTEM Deep standby interrupt edge register 2 DPSIEGR2 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C28Dh SYSTEM Deep standby interrupt edge register 3 DPSIEGR3 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C290h SYSTEM Reset status register 0 RSTSR0 8 8 4, 5 PCLKB 2, 3 ICLK Resets

0008 C291h SYSTEM Reset status register 1 RSTSR1 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C293h SYSTEM Main clock oscillator forced oscillation control 
register 

MOFCR 8 8 4, 5 PCLKB 2, 3 ICLK Clock 
Generation 
Circuit

0008 C294h SYSTEM High-speed on-chip oscillator power supply 
control register 

HOCOPCR 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C296h FLASH Flash write erase protection register FWEPROR 8 8 4, 5 PCLKB 2, 3 ICLK ROM

Table 4.1 List of I/O Registers (Address Order) (33/42)
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0008 C297h SYSTEM Voltage monitoring circuit control register LVCMPCR 8 8 4, 5 PCLKB 2, 3 ICLK LVDA

0008 C298h SYSTEM Voltage detection level select register LVDLVLR 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C29Ah SYSTEM Voltage monitoring 1 circuit control register 0 LVD1CR0 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C29Bh SYSTEM Voltage monitoring 2 circuit control register 0 LVD2CR0 8 8 4, 5 PCLKB 2, 3 ICLK

0008 C2A0h to 
0008 C2BFh

SYSTEM Deep standby backup register 0 to 31 DPSBKR0 to 
31

8 8 4, 5 PCLKB 2, 3 ICLK Low Power 
Consumption

0008 C300h ICU Group 0 interrupt source register GRP00 32 32 1, 2 PCLKB 2 ICLK ICUb

0008 C304h ICU Group 1 interrupt source register GRP01 32 32 1, 2 PCLKB 2 ICLK

0008 C308h ICU Group 2 interrupt source register GRP02 32 32 1, 2 PCLKB 2 ICLK

0008 C30Ch ICU Group 3 interrupt source register GRP03 32 32 1, 2 PCLKB 2 ICLK

0008 C310h ICU Group 4 interrupt source register GRP04 32 32 1, 2 PCLKB 2 ICLK

0008 C314h ICU Group 5 interrupt source register GRP05 32 32 1, 2 PCLKB 2 ICLK

0008 C318h ICU Group 6 interrupt source register GRP06 32 32 1, 2 PCLKB 2 ICLK

0008 C330h ICU Group 12 interrupt source register GRP12 32 32 1, 2 PCLKB 2 ICLK

0008 C340h ICU Group 0 interrupt enable register GEN00 32 32 1, 2 PCLKB 2 ICLK

0008 C344h ICU Group 1 interrupt enable register GEN01 32 32 1, 2 PCLKB 2 ICLK

0008 C348h ICU Group 2 interrupt enable register GEN02 32 32 1, 2 PCLKB 2 ICLK

0008 C34Ch ICU Group 3 interrupt enable register GEN03 32 32 1, 2 PCLKB 2 ICLK

0008 C350h ICU Group 4 interrupt enable register GEN04 32 32 1, 2 PCLKB 2 ICLK

0008 C354h ICU Group 5 interrupt enable register GEN05 32 32 1, 2 PCLKB 2 ICLK

0008 C358h ICU Group 6 interrupt enable register GEN06 32 32 1, 2 PCLKB 2 ICLK

0008 C370h ICU Group 12 interrupt enable register GEN12 32 32 1, 2 PCLKB 2 ICLK

0008 C380h ICU Group 0 interrupt clear register GCR00 32 32 1, 2 PCLKB 2 ICLK

0008 C384h ICU Group 1 interrupt clear register GCR01 32 32 1, 2 PCLKB 2 ICLK

0008 C388h ICU Group 2 interrupt clear register GCR02 32 32 1, 2 PCLKB 2 ICLK

0008 C38Ch ICU Group 3 interrupt clear register GCR03 32 32 1, 2 PCLKB 2 ICLK

0008 C390h ICU Group 4 interrupt clear register GCR04 32 32 1, 2 PCLKB 2 ICLK

0008 C394h ICU Group 5 interrupt clear register GCR05 32 32 1, 2 PCLKB 2 ICLK

0008 C398h ICU Group 6 interrupt clear register GCR06 32 32 1, 2 PCLKB 2 ICLK

0008 C3C0h ICU Unit select register SEL 32 32 1, 2 PCLKB 2 ICLK

0008 C400h RTC 64-Hz counter R64CNT 8 8 2, 3 PCLKB 2 ICLK RTCa

0008 C402h RTC Second counter RSECCNT 8 8 2, 3 PCLKB 2 ICLK

0008 C404h RTC Minute counter RMINCNT 8 8 2, 3 PCLKB 2 ICLK

0008 C406h RTC Hour counter RHRCNT 8 8 2, 3 PCLKB 2 ICLK

0008 C408h RTC Day-of-week counter RWKCNT 8 8 2, 3 PCLKB 2 ICLK

0008 C40Ah RTC Date counter RDAYCNT 8 8 2, 3 PCLKB 2 ICLK

0008 C40Ch RTC Month counter RMONCNT 8 8 2, 3 PCLKB 2 ICLK

0008 C40Eh RTC Year counter RYRCNT 16 16 2, 3 PCLKB 2 ICLK

0008 C410h RTC Second alarm register RSECAR 8 8 2, 3 PCLKB 2 ICLK

0008 C412h RTC Minute alarm register RMINAR 8 8 2, 3 PCLKB 2 ICLK

0008 C414h RTC Hour alarm register RHRAR 8 8 2, 3 PCLKB 2 ICLK

0008 C416h RTC Day-of-week alarm register RWKAR 8 8 2, 3 PCLKB 2 ICLK

0008 C418h RTC Date alarm register RDAYAR 8 8 2, 3 PCLKB 2 ICLK

0008 C41Ah RTC Month alarm register RMONAR 8 8 2, 3 PCLKB 2 ICLK

0008 C41Ch RTC Year alarm register RYRAR 16 16 2, 3 PCLKB 2 ICLK

0008 C41Eh RTC Year alarm enable register RYRAREN 8 8 2, 3 PCLKB 2 ICLK

0008 C422h RTC RTC control register 1 RCR1 8 8 2, 3 PCLKB 2 ICLK

0008 C424h RTC RTC control register 2 RCR2 8 8 2, 3 PCLKB 2 ICLK

0008 C426h RTC RTC control register 3 RCR3 8 8 2, 3 PCLKB 2 ICLK

0008 C428h RTC RTC control register 4 RCR4 8 8 2, 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (34/42)
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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

0009 284Ah CAN2 Transmit FIFO control register TFCR 8 8 2, 3 PCLKB 2 ICLK

0009 284Bh CAN2 Transmit FIFO pointer control register TFPCR 8 8 2, 3 PCLKB 2 ICLK

0009 284Ch CAN2 Error interrupt enable register EIER 8 8 2, 3 PCLKB 2 ICLK

0009 284Dh CAN2 Error interrupt factor judge register EIFR 8 8 2, 3 PCLKB 2 ICLK

0009 284Eh CAN2 Receive error count register RECR 8 8 2, 3 PCLKB 2 ICLK

0009 284Fh CAN2 Transmit error count register TECR 8 8 2, 3 PCLKB 2 ICLK

0009 2850h CAN2 Error code store register ECSR 8 8 2, 3 PCLKB 2 ICLK

0009 2851h CAN2 Channel search support register CSSR 8 8 2, 3 PCLKB 2 ICLK

0009 2852h CAN2 Mailbox search status register MSSR 8 8 2, 3 PCLKB 2 ICLK

0009 2853h CAN2 Mailbox search mode register MSMR 8 8 2, 3 PCLKB 2 ICLK

0009 2854h CAN2 Time stamp register TSR 16 16 2, 3 PCLKB 2 ICLK

0009 2856h CAN2 Acceptance filter support register AFSR 16 16 2, 3 PCLKB 2 ICLK

0009 2858h CAN2 Test control register TCR 8 8 2, 3 PCLKB 2 ICLK

000A 0000h USB0 System configuration control register SYSCFG 16 16 3, 4 PCLKB 2, 3 ICLK USBa

000A 0004h USB0 System configuration status register 0 SYSSTS0 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 0008h USB0 Device state control register 0 DVSTCTR0 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 0014h USB0 CFIFO port register CFIFO 16 8, 16 3, 4 PCLKB 2, 3 ICLK

000A 0018h USB0 D0FIFO port register D0FIFO 16 8, 16 3, 4 PCLKB 2, 3 ICLK

000A 001Ch USB0 D1FIFO port register D1FIFO 16 8, 16 3, 4 PCLKB 2, 3 ICLK

000A 0020h USB0 CFIFO port select register CFIFOSEL 16 16 3, 4 PCLKB 2, 3 ICLK

000A 0022h USB0 CFIFO port control register CFIFOCTR 16 16 3, 4 PCLKB 2, 3 ICLK

000A 0028h USB0 D0FIFO port select register D0FIFOSEL 16 16 3, 4 PCLKB 2, 3 ICLK

000A 002Ah USB0 D0FIFO port control register D0FIFOCTR 16 16 3, 4 PCLKB 2, 3 ICLK

000A 002Ch USB0 D1FIFO port select register D1FIFOSEL 16 16 3, 4 PCLKB 2, 3 ICLK

000A 002Eh USB0 D1FIFO port control register D1FIFOCTR 16 16 3, 4 PCLKB 2, 3 ICLK

000A 0030h USB0 Interrupt enable register 0 INTENB0 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 0036h USB0 BRDY interrupt status register BRDYENB 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 0038h USB0 NRDY interrupt status register NRDYENB 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8
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000A 003Ah USB0 BEMP interrupt status register BEMPENB 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

USBa

000A 003Ch USB0 SOF output configuration register SOFCFG 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 0040h USB0 Interrupt status register 0 INTSTS0 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 0046h USB0 BRDY interrupt status register BRDYSTS 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 0048h USB0 NRDY interrupt status register NRDYSTS 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 004Ah USB0 BEMP interrupt status register BEMPSTS 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 004Ch USB0 Frame number register FRMNUM 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 004Eh USB0 Device state changing register DVCHGR 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 0050h USB0 USB address register USBADDR 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8

000A 0054h USB0 USB request type register USBREQ 16 16 9 PCLKB or 
more

Rounded up to 
the nearest 
integer greater 
than 1 + 9/
(frequency ratio 
of ICLK/
PCLKB)*8
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Figure 5.17 Address/Data Multiplexed Bus Read Access Timing

Figure 5.18 Address/Data Multiplexed Bus Write Access Timing
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Figure 5.25 MTU Input/Output Timing

Figure 5.26 MTU Clock Input Timing

Figure 5.27 POE# Input Timing

Figure 5.28 8-Bit Timer Clock Input Timing
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5.4 USB Characteristics

Figure 5.38 DP and DM Output Timing (Full-Speed)

Figure 5.39 Test Circuit (Full-Speed)

Table 5.21 On-Chip USB Full-Speed Characteristics (DP and DM Pin Characteristics)
Conditions: VCC = AVCC0 = VREFH = VCC_USB = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V
PCLK = 24 to 50 MHz
Ta = Topr
High drive output is selected by the drive capacity control register.

Item Symbol Min. 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 5.38

Rise time tLr 4 20 ns

Fall time tLf 4 20 ns

Rise/fall time ratio tLr / tLf 90 111.11 % tLr / tLf

Output resistance ZDRV 28 44 Ω Rs = 22 Ω 
included

DP, DM

tLftLr

90%
10%10%

90%VCRS

Observation 
point22 

22 

50 pF

50 pF

dp

dm
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Figure 5.43 Voltage Detection Circuit Timing (Vdet2)
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5.10 Battery Backup Function Characteristics

Note: The VCC-off period for starting power supply switching indicates the period in which VCC is below the minimum value of the 
voltage level for switching to battery backup (VDETBATT). 

Figure 5.45 Battery Backup Function Characteristics

Table 5.29 Battery Backup Function Characteristics
Conditions: VCC = AVCC0 = VREFH = VCC_USB = 2.7 to 3.6 V, VREFH0 = 2.7 V to AVCC0, VBATT = 2.3 to 3.6 V

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V
Ta = Topr

Item Symbol Min. Typ. Max. Unit
Test 
Conditions

Voltage level for switching to battery backup VDETBATT 2.50 2.60 2.70 V Figure 5.45

Lower-limit VBATT voltage for power supply switching due to 
VCC voltage drop

VBATTSW 2.70 — —

VCC-off period for starting power supply switching tVOFFBATT 200 — — μs

VBATT

VCC VDETBATT

VBATTSW

tVOFFBATT

VBATT
Switching prohibited VBATT

Switching prohibited

VCC
Return from battery 
     backup not possible

VCC supply VCC supplyVBATT supply

VCC voltage 
guaranteed range

VBATT voltage
guaranteed range

Backup power 
area

When VCC falls below VDETBATT, the voltage for switching to battery backup, make sure that VCC does not rise 
above VDETBATT during the VCC-off period required to start switching between power supplies.

The VBATT voltage when the supplied power source switches from Vcc to VBATT should not be lower than VBATTSW, 
the lower-limit VBATT voltage for switching between power supplies due to a drop in the VCC voltage. 

Note.
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Figure 5.46 Flash Memory Program/Erase Suspend Timing
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Figure G 100-Pin LQFP (PLQP0100KB-A)
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Classifications

- Items with Technical Update document number: Changes according to the corresponding issued Technical Update

- Items without Technical Update document number: Minor changes that do not require Technical Update to be issued

Rev. Date
Description

Classification
Page Summary

1.60 May 19. 2014 Features

1 Operating temp. range, changed
Unique ID, added

1. Overview

All Name of the on-chip emulator pin, changed: TRSYNC# → TRSYNC

2 to 6 Table 1.1 Outline of Specifications: Reset, real time clock, package, CPU, ROM, 
RAM, E2 DataFlash, clock generation circuit, temperature sensor, power 
supply voltage, changed. Low power consumption, deleted
Operating temp. range changed, Unique ID and Note 1, added

7 Table 1.2 Comparison of Functions for Different Packages: Unique ID, added

8, 9 Table 1.3 List of Products: Group and Note 1 changed, Operating Temp. Range 
and G version added, Note 2 added

TN-RX*-A092A/E

10 Figure 1.1 How to Read the Product Part Number: Operating temperature range, 
changed

12, 15 Table 1.4 Pin Functions: VCC, VBATT and USB power pins, changed

43 to 45 Table 1.9 List of Pins and Pin Functions (100-Pin TFLGA), changed (pinsTPU6 to 
TPU11, and RSPI2 have been deleted)

TN-RX*-A007A/E

46 to 48 Table 1.10 List of Pins and Pin Functions (100-Pin LQFP), changed (pinsTPU6 to 
TPU11, and RSPI2 have been deleted)

TN-RX*-A007A/E

3. Address Space

56 Figure 3.1 Memory Map in Each Operating Mode, changed

4. I/O Registers

63, 76, 
101

Table 4.1 List of I/O Registers (Address Order), changed, Note 9 added TN-RX*-A048A/E

5. Electrical Characteristics

All Characteristics and timing conditions in the tables, changed

102 Table 5.1 Absolute Maximum Ratings: Operating temperature, changed

104 Table 5.3 DC Characteristics (2): Three-state leakage current (off state), Test 
conditions, changed; Input pull-up MOS current, changed

105 Table 5.4 DC Characteristics (3) (for D and G Versions (-40 ≤ Ta ≤ +85°C)): Title, 
Analog power supply current, Reference power supply current, Note 7, and Note 
8, changed
RAM standby voltage, added

106 Table 5.5 DC Characteristics (4) (for G Version (-85 < Ta ≤ +105°C)), added

108 to 131 5.3 AC Characteristics, section structure changed

108 Table 5.7 Operation Frequency Value (High-Speed Operating Mode): Note, 
changed

109 Table 5.10 Reset Timing: changed, Note deleted

109 Figure 5.1 Reset Input Timing at Power-On, changed

109 Figure 5.2 Reset Input Timing, changed

110 Table 5.11 Clock Timing (Except for Sub-Clock Related): Item and Table, 
changed, Note, added

TN-RX*-A021A/E
TN-RX*-A097A/E

111 Table 5.12 Clock Timing (Sub-Clock Related): Sub-clock oscillation stabilization 
wait offset time, changed, Note, added

112 Figure 5.6 LOCO, IWDTCLK Oscillation Start Timing: Title and figure, changed TN-RX*-A097A/E

112 Figure 5.7 HOCO Oscillation Start Timing (After Reset is Canceled by Setting the 
OFS1.HOCOEN Bit to 0), changed

112 Figure 5.8 HOCO Clock Oscillation Start Timing (Oscillation is Started by Setting 
the HOCOCR.HCSTP Bit), changed

114 Figure 5.12 Sub-Clock Oscillation Start Timing, changed

115 Figure 5.14 Deep Software Standby Mode Cancellation Timing, changed

116 Table 5.15 Bus Timing, changed

118 Figure 5.19 External Bus Timing/Normal Read Cycle (Bus Clock Synchronized), 
changed

119 Figure 5.20 External Bus Timing/Normal Write Cycle (Bus Clock Synchronized), 
changed



 

 

General Precautions in the Handling of MPU/MCU Products 
 
The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes on the 
products covered by this document, refer to the relevant sections of the document as well as any technical updates that 
have been issued for the products. 
 

1.  Handling of Unused Pins 

Handle unused pins in accordance with the directions given under Handling of Unused Pins in the 
manual. 

⎯ The input pins of CMOS products are generally in the high-impedance state. In operation with an 
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an 
associated shoot-through current flows internally, and malfunctions occur due to the false 
recognition of the pin state as an input signal become possible. Unused pins should be handled as 
described under Handling of Unused Pins in the manual. 

2.  Processing at Power-on 

The state of the product is undefined at the moment when power is supplied. 

⎯ The states of internal circuits in the LSI are indeterminate and the states of register settings and 
pins are undefined at the moment when power is supplied. 
In a finished product where the reset signal is applied to the external reset pin, the states of pins 
are not guaranteed from the moment when power is supplied until the reset process is completed. 
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function 
are not guaranteed from the moment when power is supplied until the power reaches the level at 
which resetting has been specified. 

3.  Prohibition of Access to Reserved Addresses 

Access to reserved addresses is prohibited. 

⎯ The reserved addresses are provided for the possible future expansion of functions. Do not access 
these addresses; the correct operation of LSI is not guaranteed if they are accessed. 

4.  Clock Signals 

After applying a reset, only release the reset line after the operating clock signal has become stable. 
When switching the clock signal during program execution, wait until the target clock signal has 
stabilized. 

⎯ When the clock signal is generated with an external resonator (or from an external oscillator) 
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. 
Moreover, when switching to a clock signal produced with an external resonator (or by an external 
oscillator) while program execution is in progress, wait until the target clock signal is stable. 

5.  Differences between Products 

Before changing from one product to another, i.e. to a product with a different part number, confirm 
that the change will not lead to problems. 

⎯ The characteristics of an MPU or MCU in the same group but having a different part number may 
differ in terms of the internal memory capacity, layout pattern, and other factors, which can affect 
the ranges of electrical characteristics, such as characteristic values, operating margins, immunity 
to noise, and amount of radiated noise. When changing to a product with a different part number, 
implement a system-evaluation test for the given product. 

 


