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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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Figure 1.1 How to Read the Product Part Number

Type of memory

F: Flash memory version

Package type, number of pins, and pin pitch

FC: LQFP/176/0.50

BG: LFBGA/176/0.80

LC: TFLGA/177/0.50

FB: LQFP/144/0.50

LK: TFLGA/145/0.50

FP: LQFP/100/0.50

LA: TFLGA/100/0.50

FN: LQFP/80/0.50

ROM, RAM, and E2 data flash capacity

E: 2 Mbytes/128 Kbytes/32 Kbytes

D: 1.5 Mbytes/128 Kbytes/32 Kbytes

B: 1 Mbyte/96 Kbytes/32 Kbytes

A: 768 Kbytes/96 Kbytes/32 Kbytes

8: 512 Kbytes/64 Kbytes/32 Kbytes

7: 384 Kbytes/64 Kbytes/32 Kbytes

Group name

30: RX630 Group

Renesas MCU

Renesas sem iconductor product

C: CAN module not included

D: CAN module included

Series name

RX600 Series

R 5 F 5    6 D F     NC703

D: Operating temperature range: -40 to +85°C

G: Operating temperature range : -40 to +105°C
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1.3 Block Diagram

Figure 1.2 shows a block diagram.

 

Figure 1.2 Block Diagram

ICUb: Interrupt controller
DTCa: Data transfer controller
DMACA: DMA controller
BSC: Bus controller
WDTA: Watchdog timer
IWDTa: Independent watchdog timer
CRC: CRC (cyclic redundancy check) calculator
SCIc, SCId: Serial communications interface
USBa: USB 2.0 function module
RSPI: Serial peripheral interface
MPU: Memory protection unit

CAN: CAN module
MTU2a: Multi-function timer pulse unit 2 
POE2a: Port output enable 2
TPUa: 16-bit timer pulse unit
PPG: Programmable pulse generator
TMR: 8-bit timer
CMT: Compare match timer
RTCa: Realtime clock
RIIC: I2C bus interface
IEB: IEBus controller
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1.5 Pin Assignments

Figure 1.3 to Figure 1.10 show the pin assignments. Table 1.5 to Table 1.11 show the lists of pins and pin functions.

Figure 1.3 Pin Assignment (177-Pin TFLGA)

A B C D E F G H J K L M N P R

15 PE2 PE3 P70 P65 P67 VSS VCC PG7 PA6 PB0 P72 PB4 PL0 PL1 PC1 15

14 PE1 PE0 PK4 PE7 PG3 PA0 PA1 PA2 PA7 PK7 PB1 PB5 P73 P75 P74 14

13 P63 P64 PE4 PK5 PG2 PG4 PG6 PA3 PK6 P71 PB3 PB7 PC0 PC2 P76 13

12 P60 PK3 P62 PE5 PE6 P66 PG5 PA4 PA5 PB2 PB6 P77 PC3 PC4 P80 12

11 PD6 PG1 PK2 P61

RX630 Group
PTLG0177KA-A
(177-Pin TFLGA)

(Upper perspective view)

P81 P82 PC6 VCC 11

10 P97 PD4 PG0 PD7 PC5 PC7 P83 VSS 10

9 PK0 P96 PD3 PD5 P50 P51 P52 P84 9

8 P94 PD1 PD2 PK1 P53 PL2 PL3 PL4 8

7 VSS P92 PD0 P95 P54 P55
VSS_ 
USB

USB0_
DP

7

6 VCC P91 P90 P93 P56 P57
VCC_
USB

USB0_
DM

6

5 P46 P47 P45 P44 NC P13 P12 P10 P11 5

4 P42 P41 P43 P00 VSS BSCANP PF4 P35 PF3 PF1 P25 P86 P15 P14 P85 4

3 VREFL0 P40 VREFH0 P03 PF5 PJ3 MD RES# P34 PF2 PF0 P24 P22 P87 P16 3

2 AVCC0 P07 VREFH P02 EMLE VCL XCOUT VSS VCC P32 P30 P26 P23 P17 P20 2

1 AVSS0 P05 VREFL P01 PJ5 VBATT XCIN XTAL EXTAL P33 P31 P27 PH5 PH4 P21 1

A B C D E F G H J K L M N P R

Note: This figure indicates the power supply pins and I/O port pins. For the pin configuration, see Table 1.5, List of 
Pins and Pin Functions (177-Pin TFLGA, 176-Pin LFBGA).
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Note 1. Enabled only for the ROM capacity of 768 Kbytes or more
Note 2. 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.

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

RXD5/SMISO5/SSCL5 IRQ6-DS

68 PA2 A2 PO18 RXD5/SMISO5/SSCL5/
SSLA3

69 PA1 A1 MTIOC0B/MTCLKC/
TIOCB0/PO17

SCK5/SSLA2 IRQ11

70 PA0 A0/BC0# MTIOC4A/TIOCA0/PO16 SSLA1

71 PE7 D15[A15/D15] MISOB IRQ7 AN5

72 PE6 D14[A14/D14] MOSIB IRQ6 AN4

73 PE5 D13[A13/D13] MTIOC4C/MTIOC2B RSPCKB IRQ5 AN3

74 PE4 D12[A12/D12] MTIOC4D/MTIOC1A/
PO28

SSLB0 AN2

75 PE3 D11[A11/D11] MTIOC4B/PO26/POE8# CTS12#/RTS12#/SS12#/
MISOB

AN1

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

IRQ7-DS AN0

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

ANEX1

78 PE0 D8[A8/D8] SCK12/SSLB1 ANEX0

79 PD7 D7[A7/D7] MTIC5U/POE0# IRQ7 AN7

80 PD6 D6[A6/D6] MTIC5V/POE1# IRQ6 AN6

81 PD5 D5[A5/D5] MTIC5W/POE2# IRQ5 AN013

82 PD4 D4[A4/D4] POE3# IRQ4 AN012

83 PD3 D3[A3/D3] POE8# IRQ3 AN011

84 PD2 D2[A2/D2] MTIOC4D CRX0*1 IRQ2 AN010

85 PD1 D1[A1/D1] MTIOC4B CTX0*1 IRQ1 AN009

86 PD0 D0[A0/D0] IRQ0 AN008

87 P47 IRQ15-DS AN007

88 P46 IRQ14-DS AN006

89 P45 IRQ13-DS AN005

90 P44 IRQ12-DS AN004

91 P43 IRQ11-DS AN003

92 P42 IRQ10-DS AN002

93 P41 IRQ9-DS AN001

94 VREFL0

95 P40 IRQ8-DS AN000

96 VREFH0

97 AVCC0

98 P07 IRQ15 ADTRG0#

99 AVSS0

100 P05 IRQ13 DA1

Table 1.10 List of Pins and Pin Functions (100-Pin LQFP) (3/3)

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

Timer Communications

Interrupt
S12AD,
AD, DA

100-Pin 
LQFP

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

(SCIc, SCId, RSPI, RIIC, 
CAN, IEB, USB)
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73 P41 IRQ9-DS AN001

74 VREFL0

75 P40 IRQ8-DS AN000

76 VREFH0

77 AVCC0

78 P07 IRQ15 ADTRG0#

79 AVSS0

80 P05 IRQ13 DA1

Table 1.11 List of Pins and Pin Functions (80-Pin LQFP) (3/3)

Pin Number
Power Supply
Clock System 
Control I/O Port

Timer Communications

Interrupt
S12AD,
AD, DA

100-Pin 
LQFP

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

(SCIc, SCId, RSPI, RIIC, 
CAN, IEB, USB)
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2. CPU
The RX CPU has sixteen general-purpose registers, nine control registers, and one accumulator used for DSP 

instructions.

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.

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)

R15

R14

R13

R12

R11

R10

R9

R8

R7

R6

R5

R4

R3

R2

R1

R0  (SP)*1

General-purpose register

Control register

b31 b0

b31 b0

DSP instruction register

b63 b0

                            ACC (Accumulator)
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3. Address Space

3.1 Address Space

This LSI has a 4-Gbyte address space, consisting of the range of addresses from 0000 0000h to FFFF FFFFh. That is, 

linear access to an address space of up to 4 Gbytes is possible, and this contains both program and data areas.

Figure 3.1 shows the memory maps in the respective operating modes. Accessible areas will differ according to the 

operating mode and states of control bits.
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0008 6438h MPU Region-7 start page number register RSPAGE7 32 32 1ICLK MPU

0008 643Ch MPU Region-7 end page number register REPAGE7 32 32 1ICLK

0008 6500h MPU Memory-protection enable register MPEN 32 32 1ICLK

0008 6504h MPU Background access control register MPBAC 32 32 1ICLK

0008 6508h MPU Memory-protection error status-clearing register MPECLR 32 32 1ICLK

0008 650Ch MPU Memory-protection error status register MPESTS 32 32 1ICLK

0008 6514h MPU Data memory-protection error address register MPDEA 32 32 1ICLK

0008 6520h MPU Region search address register MPSA 32 32 1ICLK

0008 6524h MPU Region search operation register MPOPS 16 16 1ICLK

0008 6526h MPU Region invalidation operation register MPOPI 16 16 1ICLK

0008 6528h MPU Instruction-hit region register MHITI 32 32 1ICLK

0008 652Ch MPU Data-hit region register MHITD 32 32 1ICLK

0008 7010h ICU Interrupt request register 016 IR016 8 8 2 ICLK ICUb

0008 7015h ICU Interrupt request register 021 IR021 8 8 2 ICLK

0008 7017h ICU Interrupt request register 023 IR023 8 8 2 ICLK

0008 701Bh ICU Interrupt request register 027 IR027 8 8 2 ICLK

0008 701Ch ICU Interrupt request register 028 IR028 8 8 2 ICLK

0008 701Dh ICU Interrupt request register 029 IR029 8 8 2 ICLK

0008 701Eh ICU Interrupt request register 030 IR030 8 8 2 ICLK

0008 701Fh ICU Interrupt request register 031 IR031 8 8 2 ICLK

0008 7021h ICU Interrupt request register 033 IR033 8 8 2 ICLK

0008 7022h ICU Interrupt request register 034 IR034 8 8 2 ICLK

0008 7023h ICU Interrupt request register 035 IR035 8 8 2 ICLK

0008 7027h ICU Interrupt request register 039 IR039 8 8 2 ICLK

0008 7028h ICU Interrupt request register 040 IR040 8 8 2 ICLK

0008 7029h ICU Interrupt request register 041 IR041 8 8 2 ICLK

0008 702Ah ICU Interrupt request register 042 IR042 8 8 2 ICLK

0008 702Bh ICU Interrupt request register 043 IR043 8 8 2 ICLK

0008 702Ch ICU Interrupt request register 044 IR044 8 8 2 ICLK

0008 702Dh ICU Interrupt request register 045 IR045 8 8 2 ICLK

0008 702Eh ICU Interrupt request register 046 IR046 8 8 2 ICLK

0008 702Fh ICU Interrupt request register 047 IR047 8 8 2 ICLK

0008 7030h ICU Interrupt request register 048 IR048 8 8 2 ICLK

0008 7031h ICU Interrupt request register 049 IR049 8 8 2 ICLK

0008 7032h ICU Interrupt request register 050 IR050 8 8 2 ICLK

0008 7033h ICU Interrupt request register 051 IR051 8 8 2 ICLK

0008 7034h ICU Interrupt request register 052 IR052 8 8 2 ICLK

0008 7035h ICU Interrupt request register 053 IR053 8 8 2 ICLK

0008 7036h ICU Interrupt request register 054 IR054 8 8 2 ICLK

0008 7037h ICU Interrupt request register 055 IR055 8 8 2 ICLK

0008 7038h ICU Interrupt request register 056 IR056 8 8 2 ICLK

0008 7039h ICU Interrupt request register 057 IR057 8 8 2 ICLK

0008 703Ah ICU Interrupt request register 058 IR058 8 8 2 ICLK

0008 703Bh ICU Interrupt request register 059 IR059 8 8 2 ICLK

0008 703Eh ICU Interrupt request register 062 IR062 8 8 2 ICLK

0008 7040h ICU Interrupt request register 064 IR064 8 8 2 ICLK

0008 7041h ICU Interrupt request register 065 IR065 8 8 2 ICLK

0008 7042h ICU Interrupt request register 066 IR066 8 8 2 ICLK

0008 7043h ICU Interrupt request register 067 IR067 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (4/42)

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 7327h ICU Interrupt source priority register 039 IPR039 8 8 2 ICLK ICUb

0008 732Ah ICU Interrupt source priority register 042 IPR042 8 8 2 ICLK

0008 732Dh ICU Interrupt source priority register 045 IPR045 8 8 2 ICLK

0008 7330h ICU Interrupt source priority register 048 IPR048 8 8 2 ICLK

0008 7334h ICU Interrupt source priority register 052 IPR052 8 8 2 ICLK

0008 7338h ICU Interrupt source priority register 056 IPR056 8 8 2 ICLK

0008 733Eh ICU Interrupt source priority register 062 IPR062 8 8 2 ICLK

0008 7340h ICU Interrupt source priority register 064 IPR064 8 8 2 ICLK

0008 7341h ICU Interrupt source priority register 065 IPR065 8 8 2 ICLK

0008 7342h ICU Interrupt source priority register 066 IPR066 8 8 2 ICLK

0008 7343h ICU Interrupt source priority register 067 IPR067 8 8 2 ICLK

0008 7344h ICU Interrupt source priority register 068 IPR068 8 8 2 ICLK

0008 7345h ICU Interrupt source priority register 069 IPR069 8 8 2 ICLK

0008 7346h ICU Interrupt source priority register 070 IPR070 8 8 2 ICLK

0008 7347h ICU Interrupt source priority register 071 IPR071 8 8 2 ICLK

0008 7348h ICU Interrupt source priority register 072 IPR072 8 8 2 ICLK

0008 7349h ICU Interrupt source priority register 073 IPR073 8 8 2 ICLK

0008 734Ah ICU Interrupt source priority register 074 IPR074 8 8 2 ICLK

0008 734Bh ICU Interrupt source priority register 075 IPR075 8 8 2 ICLK

0008 734Ch ICU Interrupt source priority register 076 IPR076 8 8 2 ICLK

0008 734Dh ICU Interrupt source priority register 077 IPR077 8 8 2 ICLK

0008 734Eh ICU Interrupt source priority register 078 IPR078 8 8 2 ICLK

0008 734Fh ICU Interrupt source priority register 079 IPR079 8 8 2 ICLK

0008 735Ah ICU Interrupt source priority register 090 IPR090 8 8 2 ICLK

0008 735Ch ICU Interrupt source priority register 092 IPR092 8 8 2 ICLK

0008 735Dh ICU Interrupt source priority register 093 IPR093 8 8 2 ICLK

0008 7362h ICU Interrupt source priority register 098 IPR098 8 8 2 ICLK

0008 7366h ICU Interrupt source priority register 102 IPR102 8 8 2 ICLK

0008 736Ah ICU Interrupt source priority register 106 IPR106 8 8 2 ICLK

0008 736Bh ICU Interrupt source priority register 107 IPR107 8 8 2 ICLK

0008 736Ch ICU Interrupt source priority register 108 IPR108 8 8 2 ICLK

0008 736Dh ICU Interrupt source priority register 109 IPR109 8 8 2 ICLK

0008 736Eh ICU Interrupt source priority register 110 IPR110 8 8 2 ICLK

0008 736Fh ICU Interrupt source priority register 111 IPR111 8 8 2 ICLK

0008 7370h ICU Interrupt source priority register 112 IPR112 8 8 2 ICLK

0008 7372h ICU Interrupt source priority register 114 IPR114 8 8 2 ICLK

0008 737Ah ICU Interrupt source priority register 122 IPR122 8 8 2 ICLK

0008 737Eh ICU Interrupt source priority register 126 IPR126 8 8 2 ICLK

0008 7382h ICU Interrupt source priority register 130 IPR130 8 8 2 ICLK

0008 7384h ICU Interrupt source priority register 132 IPR132 8 8 2 ICLK

0008 7386h ICU Interrupt source priority register 134 IPR134 8 8 2 ICLK

0008 738Ah ICU Interrupt source priority register 138 IPR138 8 8 2 ICLK

0008 738Ch ICU Interrupt source priority register 140 IPR140 8 8 2 ICLK

0008 738Eh ICU Interrupt source priority register 142 IPR142 8 8 2 ICLK

0008 7392h ICU Interrupt source priority register 146 IPR146 8 8 2 ICLK

0008 7394h ICU Interrupt source priority register 148 IPR148 8 8 2 ICLK

0008 7396h ICU Interrupt source priority register 150 IPR150 8 8 2 ICLK

0008 7398h ICU Interrupt source priority register 152 IPR152 8 8 2 ICLK

0008 739Ch ICU Interrupt source priority register 156 IPR156 8 8 2 ICLK

0008 73A0h ICU Interrupt source priority register 160 IPR160 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (11/42)

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 73A1h ICU Interrupt source priority register 161 IPR161 8 8 2 ICLK ICUb

0008 73A4h ICU Interrupt source priority register 164 IPR164 8 8 2 ICLK

0008 73A6h ICU Interrupt source priority register 166 IPR166 8 8 2 ICLK

0008 73AAh ICU Interrupt source priority register 170 IPR170 8 8 2 ICLK

0008 73ADh ICU Interrupt source priority register 173 IPR173 8 8 2 ICLK

0008 73B0h ICU Interrupt source priority register 176 IPR176 8 8 2 ICLK

0008 73B3h ICU Interrupt source priority register 179 IPR179 8 8 2 ICLK

0008 73B6h ICU Interrupt source priority register 182 IPR182 8 8 2 ICLK

0008 73B7h ICU Interrupt source priority register 183 IPR183 8 8 2 ICLK

0008 73B8h ICU Interrupt source priority register 184 IPR184 8 8 2 ICLK

0008 73B9h ICU Interrupt source priority register 185 IPR185 8 8 2 ICLK

0008 73BAh ICU Interrupt source priority register 186 IPR186 8 8 2 ICLK

0008 73BBh ICU Interrupt source priority register 187 IPR187 8 8 2 ICLK

0008 73BCh ICU Interrupt source priority register 188 IPR188 8 8 2 ICLK

0008 73BDh ICU Interrupt source priority register 189 IPR189 8 8 2 ICLK

0008 73BEh ICU Interrupt source priority register 190 IPR190 8 8 2 ICLK

0008 73BFh ICU Interrupt source priority register 191 IPR191 8 8 2 ICLK

0008 73C0h ICU Interrupt source priority register 192 IPR192 8 8 2 ICLK

0008 73C1h ICU Interrupt source priority register 193 IPR193 8 8 2 ICLK

0008 73C2h ICU Interrupt source priority register 194 IPR194 8 8 2 ICLK

0008 73C3h ICU Interrupt source priority register 195 IPR195 8 8 2 ICLK

0008 73C4h ICU Interrupt source priority register 196 IPR196 8 8 2 ICLK

0008 73C5h ICU Interrupt source priority register 197 IPR197 8 8 2 ICLK

0008 73C6h ICU Interrupt source priority register 198 IPR198 8 8 2 ICLK

0008 73C7h ICU Interrupt source priority register 199 IPR199 8 8 2 ICLK

0008 73C8h ICU Interrupt source priority register 200 IPR200 8 8 2 ICLK

0008 73C9h ICU Interrupt source priority register 201 IPR201 8 8 2 ICLK

0008 73D6h ICU Interrupt source priority register 214 IPR214 8 8 2 ICLK

0008 73D9h ICU Interrupt source priority register 217 IPR217 8 8 2 ICLK

0008 73DCh ICU Interrupt source priority register 220 IPR220 8 8 2 ICLK

0008 73DFh ICU Interrupt source priority register 223 IPR223 8 8 2 ICLK

0008 73E2h ICU Interrupt source priority register 226 IPR226 8 8 2 ICLK

0008 73E5h ICU Interrupt source priority register 229 IPR229 8 8 2 ICLK

0008 73E8h ICU Interrupt source priority register 232 IPR232 8 8 2 ICLK

0008 73EBh ICU Interrupt source priority register 235 IPR235 8 8 2 ICLK

0008 73EEh ICU Interrupt source priority register 238 IPR238 8 8 2 ICLK

0008 73F1h ICU Interrupt source priority register 241 IPR241 8 8 2 ICLK

0008 73F4h ICU Interrupt source priority register 244 IPR244 8 8 2 ICLK

0008 73F7h ICU Interrupt source priority register 247 IPR247 8 8 2 ICLK

0008 73FAh ICU Interrupt source priority register 250 IPR250 8 8 2 ICLK

0008 73FDh ICU Interrupt source priority register 253 IPR253 8 8 2 ICLK

0008 7400h ICU DMAC activation request select register 0 DMRSR0 8 8 2 ICLK

0008 7404h ICU DMAC activation request select register 1 DMRSR1 8 8 2 ICLK

0008 7408h ICU DMAC activation request select register 2 DMRSR2 8 8 2 ICLK

0008 740Ch ICU DMAC activation request select register 3 DMRSR3 8 8 2 ICLK

0008 7500h ICU IRQ control register 0 IRQCR0 8 8 2 ICLK

0008 7501h ICU IRQ control register 1 IRQCR1 8 8 2 ICLK

0008 7502h ICU IRQ control register 2 IRQCR2 8 8 2 ICLK

0008 7503h ICU IRQ control register 3 IRQCR3 8 8 2 ICLK

0008 7504h ICU IRQ control register 4 IRQCR4 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (12/42)

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 A805h IEB IEBus slave address setting register 1 IESA1 8 8 3, 4 PCLKB 2, 3 ICLK IEB

0008 A806h IEB IEBus slave address setting register 2 IESA2 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A807h IEB IEBus transmit message length register IETBFL 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A809h IEB IEBus reception master address register 1 IEMA1 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A80Ah IEB IEBus reception master address register 2 IEMA2 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A80Bh IEB IEBus receive control field register IERCTL 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A80Ch IEB IEBus receive message length register IERBFL 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A80Eh IEB IEBus lock address register 1 IELA1 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A80Fh IEB IEBus lock address register 2 IELA2 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A810h IEB IEBus general flag register IEFLG 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A811h IEB IEBus transmit status register IETSR 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A812h IEB IEBus transmit interrupt enable register IEIET 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A814h IEB IEBus receive status register IERSR 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A815h IEB IEBus receive interrupt enable register IEIER 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A818h IEB IEBus clock select register IECKSR 8 8 3, 4 PCLKB 2, 3 ICLK

0008 A900h to 
0008 A91Fh

IEB IEBus transmit data buffer register 001 to 032 IETB001 to 032 8 8 3, 4 PCLKB 2, 3 ICLK

0008 AA00h to 
0008 AA1Fh

IEB IEBus receive data buffer register 001 to 032 IERB001 to 032 8 8 3, 4 PCLKB 2, 3 ICLK

0008 B300h SCI12 Serial mode register SMR12 8 8 3, 4 PCLKB 2, 3 ICLK SCIc, SCId

0008 B301h SCI12 Bit rate register BRR12 8 8 3, 4 PCLKB 2, 3 ICLK

0008 B302h SCI12 Serial control register SCR12 8 8 2, 3 PCLKB 2 ICLK

0008 B303h SCI12 Transmit data register TDR12 8 8 2, 3 PCLKB 2 ICLK

0008 B304h SCI12 Serial status register SSR12 8 8 2, 3 PCLKB 2 ICLK

0008 B305h SCI12 Receive data register RDR12 8 8 2, 3 PCLKB 2 ICLK

0008 B306h SCI12 Smart card mode register SCMR12 8 8 2, 3 PCLKB 2 ICLK

0008 B307h SCI12 Serial extended mode register SEMR12 8 8 2, 3 PCLKB 2 ICLK

0008 B308h SCI12 Noise filter setting register SNFR12 8 8 2, 3 PCLKB 2 ICLK

0008 B309h SCI12 I2C mode register 1 SIMR112 8 8 2, 3 PCLKB 2 ICLK

0008 B30Ah SCI12 I2C mode register 2 SIMR212 8 8 2, 3 PCLKB 2 ICLK

0008 B30Bh SCI12 I2C mode register 3 SIMR312 8 8 2, 3 PCLKB 2 ICLK

0008 B30Ch SCI12 I2C status register SIS12 8 8 2, 3 PCLKB 2 ICLK

0008 B30Dh SCI12 SPI mode register SPMR 8 8 2, 3 PCLKB 2 ICLK

0008 B320h SCI12 Extended serial module enable register ESMER 8 8 2, 3 PCLKB 2 ICLK

0008 B321h SCI12 Control register 0 CR0 8 8 2, 3 PCLKB 2 ICLK

0008 B322h SCI12 Control register 1 CR1 8 8 2, 3 PCLKB 2 ICLK

0008 B323h SCI12 Control register 2 CR2 8 8 2, 3 PCLKB 2 ICLK

0008 B324h SCI12 Control register 3 CR3 8 8 2, 3 PCLKB 2 ICLK

0008 B325h SCI12 Port control register PCR 8 8 2, 3 PCLKB 2 ICLK

0008 B326h SCI12 Interrupt control register ICR 8 8 2, 3 PCLKB 2 ICLK

0008 B327h SCI12 Status register STR 8 8 2, 3 PCLKB 2 ICLK

0008 B328h SCI12 Status clear register STCR 8 8 2, 3 PCLKB 2 ICLK

0008 B329h SCI12 Control field 0 data register CF0DR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Ah SCI12 Control field 0 compare enable register CF0CR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Bh SCI12 Control field 0 receive data register CF0RR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Ch SCI12 Primary control field 1 data register PCF1DR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Dh SCI12 Secondary control field 1 data register SCF1DR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Eh SCI12 Control field 1 compare enable register CF1CR 8 8 2, 3 PCLKB 2 ICLK

0008 B32Fh SCI12 Control field 1 receive data register CF1RR 8 8 2, 3 PCLKB 2 ICLK

0008 B330h SCI12 Timer control register TCR 8 8 2, 3 PCLKB 2 ICLK

0008 B331h SCI12 Timer mode register TMR 8 8 2, 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (27/42)

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 B332h SCI12 Timer prescaler register TPRE 8 8 2, 3 PCLKB 2 ICLK I/O Ports

0008 B333h SCI12 Timer count register TCNT 8 8 2, 3 PCLKB 2 ICLK

0008 C000h PORT0 Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C001h PORT1 Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C002h PORT2 Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C003h PORT3 Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C004h PORT4 Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C005h PORT5 Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C006h PORT6 Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C007h PORT7 Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C008h PORT8 Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C009h PORT9 Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C00Ah PORTA Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C00Bh PORTB Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C00Ch PORTC Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C00Dh PORTD Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C00Eh PORTE Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C00Fh PORTF Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C010h PORTG Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C011h PORTH Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C012h PORTJ Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C013h PORTK Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C014h PORTL Port direction register PDR 8 8 2, 3 PCLKB 2 ICLK

0008 C020h PORT0 Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C021h PORT1 Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C022h PORT2 Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C023h PORT3 Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C024h PORT4 Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C025h PORT5 Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C026h PORT6 Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C027h PORT7 Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C028h PORT8 Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C029h PORT9 Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C02Ah PORTA Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C02Bh PORTB Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C02Ch PORTC Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C02Dh PORTD Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C02Eh PORTE Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C02Fh PORTF Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C030h PORTG Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C031h PORTH Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C032h PORTJ Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C033h PORTK Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C034h PORTL Port output data register PODR 8 8 2, 3 PCLKB 2 ICLK

0008 C040h PORT0 Port input data register PIDR 8 8 2, 3 PCLKB 2 ICLK

0008 C041h PORT1 Port input data register PIDR 8 8 2, 3 PCLKB 2 ICLK

0008 C042h PORT2 Port input data register PIDR 8 8 2, 3 PCLKB 2 ICLK

0008 C043h PORT3 Port input data register PIDR 8 8 2, 3 PCLKB 2 ICLK

0008 C044h PORT4 Port input data register PIDR 8 8 2, 3 PCLKB 2 ICLK

0008 C045h PORT5 Port input data register PIDR 8 8 2, 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (28/42)

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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Note 1. Supply current values are with all output pins unloaded and all input pull-up MOSs in the off state.
Note 2. Measured with clocks supplied to the peripheral functions. This does not include the BGO operation.
Note 3. ICC depends on f (ICLK) as follows. (ICLK:PCLK:BCLK:BCLK pin = 8:4:4:2)

ICC Max. = 0.87 × f + 13 (max. operation in high-speed operating mode)
ICC Typ. = 0.35 × f + 5 (normal operation in high-speed operating mode)
ICC Typ. = 1.0 × f + 3 (low-speed operating mode 1)
ICC Max. = 0.48 × f + 12 (sleep mode)

Note 4. This does not include the BGO operation.
Note 5. This is the increase for programming or erasure of the ROM or flash memory for data storage during program execution.
Note 6. Supply of the clock signal to peripherals is stopped in this state. This does not include the BGO operation.
Note 7. The current values for 10-bit A/D converter and 10-bit D/A converter are included in the current from the VREFH pin.
Note 8. The values are the sum of IAVCC0 and IVREFH.

Table 5.5 DC Characteristics (4) (for G Version (+85 < Ta ≤ +105°C))
Conditions: VCC = AVCC0 = VREFH = VCC_USB = VBATT = 2.7 to 3.6 V, VREFH0 = 2.7 V to AVCC0, 

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

Item Symbol Min. Typ. Max. Unit Test Conditions

Supply 
current*1

H
ig

h-
sp

ee
d 

op
er

at
in

g 
m

od
e Max.*2 ICC*3 — — 115 mA ICLK = 100 MHz

PCLKB = 50 MHz
FCLK = 50 MHz
BCLK = 50 MHz

Normal Peripheral function: clock signal 
supplied*4

— 52 —

Peripheral function: clock signal 
stopped*4

— 40 —

Sleep mode — 25 75

All-module-clock-stop mode (reference value) — 20 45

Increased by BGO operation*5 — 15 —

Low-speed operating mode 1*6 — 4 — ICLK = 1 MHz

Low-speed operating mode 2 — 1 — ICLK = 32.768 kHz

Software standby mode — 0.2 6

D
e

ep
 s

of
tw

ar
e

 s
ta

n
db

y 
m

o
de Power supplied to RAM and USB resume 

detecting unit
— 22 200 µA

Power not supplied 
to RAM and USB 
resume detecting 
unit

Power-on reset circuit and 
low-power function 
enabled consumption 
function disabled

— 21 60

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

— 6.2 28

Increased by RTC operation — 3 —

RTC operation when VCC is off — 1.7 — VBATT = 2.3 V

— 3.3 — VBATT = 3.3 V

Analog power 
supply 
current*7

During 12-bit A/D conversion (including temperature 
sensor)

IAVCC0 — 2.3 3.2 mA

During 10-bit A/D conversion IVREFH*7 — 1.0 1.65 mA

During D/A conversion (per unit) — 0.7 1.0 mA

Waiting for A/D, D/A conversion (all units)*8 — — 25 35 µA

A/D, D/A converter in standby mode (all units)*8 — 0.1 5 µA

Reference 
power supply 
current

During 12-bit A/D conversion IVREFH0 — 0.6 0.7 mA

Waiting for 12-bit A/D conversion (per unit) — 0.5 0.6 mA

12-bit A/D converter in standby mode (per unit) — 0.1 2.0 µA

RAM standby voltage VRAM 2.7 — — V

VCC rising gradient SrVCC 8.4 — 20000 µs/V

VCC falling gradient*8 SfVCC 8.4 — — µs/V
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Figure 5.15 NMI Interrupt Input Timing

Figure 5.16 IRQ Interrupt Input Timing

5.3.5 Bus Timing

Table 5.15 Bus Timing
Conditions: VCC = AVCC0 = VREFH = VCC_USB = 2.7 to 3.6 V, VREFH0 = 2.7 V to AVCC0,

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V,
ICLK = 8 to 100 MHz, BCLK = 8 to 50 MHz, Ta = Topr
Output load conditions: VOH = VCC × 0.5, VOL = VCC × 0.5, IOH = –1.0 mA, IOL = 1.0 mA, C = 30 pF
High drive output is selected by the drive capacity control register.

Item Symbol Min. Max. Unit Test Conditions

Address delay time tAD — 20 ns Figure 5.17 to 
Figure 5.22

Byte control delay time tBCD — 20 ns

CS# delay time tCSD — 20 ns

ALE delay time tALED — 20 ns

RD# delay time tRSD — 20 ns

Read data setup time tRDS 15 — ns

Read data hold time tRDH 0 — ns

WR# delay time tWRD — 20 ns

Write data delay time tWDD — 20 ns

Write data hold time tWDH 0 — ns

WAIT# setup time tWTS 15 — ns Figure 5.23

WAIT# hold time tWTH 0 — ns

NMI

tNMIW

IRQ

tIRQW
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5.5 A/D Conversion Characteristics

Note: The above specification values apply when there is no access to the external bus during A/D conversion. If access proceeds 
during A/D conversion, values may not fall within the above ranges.

Note 1. The conversion time includes the sampling time and the comparison time. As the test conditions, the number of sampling states 
is indicated.

Note 2. The scanning is not supported. 
Note 3. The value in parentheses indicates the sampling time.

Table 5.22 10-Bit A/D Conversion Characteristics
Conditions: VCC = AVCC0 = VREFH = VCC_USB = 2.7 to 3.6 V, VREFH0 = 2.7 V to AVCC0

VSS = AVSS0 = VREFL/VREFL0 = VSS_USB = 0 V
PCLK = 8 to 50 MHz
Ta = Topr

Item Min. Typ. Max. Unit
Test 
Conditions

Resolution 10 10 10 Bit

Conversion 
time*1

(Operation at 
PCLK = 50 
MHz)

With 0.1-µF 
external 
capacitor

When the capacitor is charged enough*2 3.0 (2.5)*3 — — µs Sampling 
in 125 
states

Without 0.1-µF 
external 
capacitor

Permissible signal source
impedance (max.) = 1.0 kΩ, VCC  3.0 V

1.5 (1.0)*3 — — Sampling 
in 50 
states

Permissible signal source 
impedance (max.) = 1.0 kΩ, VCC  2.7 V

3.5 (3.0)*3 — — Sampling 
in 150 
states

Permissible signal source
impedance (max.) = 5.0 kΩ, VCC  3.0 V

2.0 (1.5)*3 — — Sampling 
in 75 
states

Permissible signal source
impedance (max.) = 5.0 kΩ, VCC  2.7 V

4.0 (3.5)*3 — — Sampling 
in 175 
states

Analog input capacitance — — 6.0 pF

Offset error — ±1.5 ±3.0 LSB

Full-scale error — ±1.5 ±3.0 LSB

Quantization error — ±0.5 — LSB

Absolute accuracy — ±1.5 ±3.0 LSB

DNL differential nonlinearity error — ±0.5 ±1.0 LSB

INL integral nonlinearity error — ±1.5 ±3.0 LSB
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Figure 5.41 Voltage Detection Circuit Timing (Vdet0)

Figure 5.42 Voltage Detection Circuit Timing (Vdet1)

tVOFF

tLVD0tdet

Vdet0VCC

Internal reset signal
(active-low)

tVOFF

Vdet1VCC

tdettdet

tLVD1

Td(E-A)

LVD1E

LVD1
Comparator output

LVD1CMPE

LVD1MON

Internal reset signal
(active-low)

When LVD1RN = L

When LVD1RN = H

VLVH

tLVD1
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Figure 5.46 Flash Memory Program/Erase Suspend Timing

FCU command

FSTATR0.FRDY

Programming pulse

• Suspension during programming

FCU command

FSTATR0.FRDY

Erasure pulse

• Suspension during erasure in suspend priority mode

FCU command

FSTATR0.FRDY

Erasure pulse

• Suspension during erasure in erasure priority mode

Program Suspend

Ready Not Ready Ready

Programming

tSPD

Erase Suspend

Ready Not Ready Ready

 tSEED

Erasing

Erase Suspend Resume Suspend

Ready Not Ready Ready Not Ready

 tSESD1  tSESD2

Erasing Erasing
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Figure F 100-Pin TFLGA (PTLG0100KA-A)
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Figure H 80-Pin LQFP (PLQP0080KB-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


