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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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RX21A Group 1. Overview

DMA DMA controller (DMACA)  4 channels
 Three transfer modes: Normal transfer, repeat transfer, and block transfer
 Activation sources: Software trigger, external interrupts, and interrupt requests from peripheral 

functions

Data transfer controller 
(DTCa)

 Three transfer modes: Normal transfer, repeat transfer, and block transfer
 Activation sources: Interrupts
 Chain transfer function

I/O ports General I/O ports 100-pin/80-pin/64-pin
 I/O pin: 66/51/38
 Input: 1/1/1
 Pull-up resistors: 66/51/38
 Open-drain outputs: 47/37/28
 5-V tolerance: 6/6/2

Event link controller (ELC)  Event signals of 69 types can be directly connected to the module
 Operations of timer modules are selectable at event input
 Capable of event link operation for ports B and E

Multi-function pin controller (MPC)  Capable of selecting input/output function from multiple pins

Timers Multi-function timer pulse 
unit 2 (MTU2a)

 (16 bits x 6 channels) x 1 unit
 Up to 16 pulse-input/output lines and three pulse-input lines are available with six 16-bit timer 

channels.
 Select from among eight or seven counter-input clock signals for each channel (PCLK/1, PCLK/4, 

PCLK/16, PCLK/64, PCLK/256, PCLK/1024, MTCLKA, MTCLKB, MTCLKC, MTCLKD) other than 
channel 5, for which only four signals are available.

 Input capture function
 21 output compare/input capture registers
 Pulse output mode
 Complementary PWM output mode
 Reset synchronous PWM mode
 Phase-counting mode
 Generation of triggers for A/D converter conversion

Port output enable2 
(POE2a)

Controls the high-impedance state of the MTU’s waveform output pins

8-bit timer (TMR)  (8 bits x 2 channels) x 2 units
 Select from among seven internal clock signals (PCLK/1, PCLK/2, PCLK/8, PCLK/32, PCLK/64, 

PCLK/1024, PCLK/8192) and one external clock signal
 Capable of output of pulse trains with desired duty cycles or of PWM signals
 The 2 channels of each unit can be cascaded to create a 16-bit timer
 Capable of generating baud-rate clocks for SCI5 and SCI6

Compare match timer 
(CMT) 

 (16 bits x 2 channels) x 2 units
 Select from among four clock signals (PCLK/8, PCLK/32, PCLK/128, PCLK/512)

Watchdog timer (WDTA)  14 bits x 1 channel
 Select from among 6 counter-input clock signals (PCLK/4, PCLK/64, PCLK/128, PCLK/512, 

PCLK/2048, PCLK/8192) 

Independent watchdog 
timer (IWDTa)

 14 bits x 1 channel
 Counter-input clock: IWDT-dedicated on-chip oscillator

Frequency divided by 1, 16, 32, 64, 128, or 256

Realtime clock (RTCc)  Clock source: Sub-clock
 Time count or 32-bit binary count in second units basis selectable
 Time/calendar
 Interrupt sources: Alarm interrupt, periodic interrupt, and carry interrupt
 Time-capture facility for three values

Table 1.1 Outline of Specifications (2 / 4)

Classification Module/Function Description



R01DS0129EJ0110 Rev.1.10 Page 15 of 132
Aug 28, 2014

RX21A Group 1. Overview

Figure 1.6 Pin Assignments of the 100-Pin TFLGA (Upper Perspective View)
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Note: • This figure indicates the power supply pins and I/O port pins. For the pin configuration, see the table “List of Pins and 
Pin Functions (100-Pin TFLGA)”.

Note: • For the position of A1 pin in the package, see “Package Dimensions”.
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42 P52 SSLB3

43 P51 SSLB2

44 P50 SSLB1

45 PC7 MTIOC3A/TMO2/MTCLKB TXD8/SMOSI8/SSDA8/
MISOA

CACREF

46 PC6 MTIOC3C/MTCLKA/TMCI2 RXD8/SMISO8/SSCL8/
MOSIA

47 PC5 MTIOC3B/MTCLKD/TMRI2 SCK8/RSPCKA

48 PC4 MTIOC3D/MTCLKC/TMCI1/
POE0#

SCK5/CTS8#/RTS8#/SS8#/
SSLA0

49 PC3 MTIOC4D TXD5/SMOSI5/SSDA5/
IRTXD5

50 PC2 MTIOC4B RXD5/SMISO5/SSCL5/
IRRXD5/SSLA3

51 PC1 MTIOC3A SCK5/SSLA2

52 PC0 MTIOC3C CTS5#/RTS5#/SS5#/SSLA1

53 PB7 MTIOC3B TXD9/SMOSI9/SSDA9

54 PB6 MTIOC3D RXD9/SMISO9/SSCL9

55 PB5 MTIOC2A/MTIOC1B/TMRI1/
POE1#

SCK9

56 PB4 CTS9#/RTS9#/SS9#

57 PB3 MTIOC0A/MTIOC4A/TMO0/
POE3#

SCK6

58 PB2 CTS6#/RTS6#/SS6#

59 PB1 MTIOC0C/MTIOC4C/TMCI0 TXD6/SMOSI6/SSDA6 IRQ4-DS

60 VCC

61 PB0 MTIC5W RXD6/SMISO6/SSCL6/
RSPCKA

CMPB0

62 VSS

63 PA7 MISOA

64 PA6 MTIC5V/MTCLKB/TMCI3/
POE2#

CTS5#/RTS5#/SS5#/MOSIA CVREFB0

65 PA5 RSPCKA

66 PA4 MTIC5U/MTCLKA/
TMRI0

TXD5/SMOSI5/SSDA5/
IRTXD5/SSLA0

IRQ5-DS/CVREFB1

67 PA3 MTIOC0D/MTCLKD RXD5/SMISO5/SSCL5/
IRRXD5

IRQ6-DS/CMPB1

68 PA2 RXD5/SMISO5/SSCL5/
IRRXD5/SSLA3

CMPA2

69 PA1 MTIOC0B/MTCLKC SCK5/SSLA2 CVREFA

70 PA0 MTIOC4A SSLA1 CACREF/CMPA1

71 PE7 MISOB IRQ7-DS

72 PE6 MOSIB IRQ6

73 BGR_BO

74 ANDS0N

75 ANDS0P

76 ANDS1N

77 ANDS1P

78 ANDS2N

Table 1.5 List of Pins and Pin Functions (100-Pin LQFP) (2 / 3)

Pin 
No.

Power Supply, Clock, 
System Control I/O Port

Timers
 (MTU, TMR, POE)

Communications
(SCIc, RSPI, RIIC) Others
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Table 1.6 List of Pins and Pin Functions (80-Pin LQFP) (1 / 2)

Pin 
No.

Power Supply, Clock, 
System Control I/O Port

Timers
 (MTU, TMR, POE)

Communications
(SCIc, RSPI, RIIC) Others

1 VREFH

2 P03 AN4/DA0

3 VREFL

4 VCL

5 PJ1 MTIOC3A

6 MD FINED

7 XCIN

8 XCOUT

9 RES#

10 XTAL P37

11 VSS

12 EXTAL P36

13 VCC

14 P35 NMI

15 P34 MTIOC0A/TMCI3/POE2# SCK6 IRQ4

16 P32 MTIOC0C/TMO3 TXD6/SMOSI6/SSDA6 IRQ2-DS/RTCOUT/
RTCIC2

17 P31 MTIOC4D/TMCI2 CTS1#/RTS1#/SS1#/SSLB0 IRQ1-DS/RTCIC1

18 P30 MTIOC4B/TMRI3/POE8# RXD1/SMISO1/SSCL1/MISOB IRQ0-DS/RTCIC0

19 P27 MTIOC2B/TMCI3 SCK1/RSPCKB

20 P26 MTIOC2A/TMO1 TXD1/SMOSI1/SSDA1/MOSIB

21 P21 MTIOC1B/TMCI0 SCL1

22 P20 MTIOC1A/TMRI0 SDA1

23 P17 MTIOC3A/MTIOC3B/TMO1/
POE8#

SCK1/MISOA/SDA0-DS IRQ7

24 P16 MTIOC3C/MTIOC3D/TMO2 TXD1/SMOSI1/SSDA1/MOSIA/
SCL0-DS

IRQ6/RTCOUT/
ADTRG0#

25 P15 MTIOC0B/MTCLKB/TMCI2 RXD1/SMISO1/SSCL1 IRQ5

26 P14 MTIOC3A/MTCLKA/TMRI2 CTS1#/RTS1#/SS1# IRQ4

27 P13 MTIOC0B/TMO3 SDA0 IRQ3

28 P12 TMCI1 SCL0 IRQ2

29 PH3 TMCI0

30 PH2 TMRI0 IRQ1

31 PH1 TMO0 IRQ0

32 PH0 CACREF

33 P55 MTIOC4D/TMO3

34 P54 MTIOC4B/TMCI1

35 PC7 MTIOC3A/TMO2/MTCLKB TXD8/SMOSI8/SSDA8/MISOA CACREF

36 PC6 MTIOC3C/MTCLKA/TMCI2 RXD8/SMISO8/SSCL8/MOSIA

37 PC5 MTIOC3B/MTCLKD/TMRI2 SCK8/RSPCKA

38 PC4 MTIOC3D/MTCLKC/TMCI1/
POE0#

SCK5/CTS8#/RTS8#/SS8#/
SSLA0

39 PC3 MTIOC4D TXD5/SMOSI5/SSDA5/IRTXD5

40 PC2 MTIOC4B RXD5/SMISO5/SSCL5/IRRXD5/
SSLA3

41 PB7 MTIOC3B TXD9/SMOSI9/SSDA9
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0008 71E3h ICU DTC activation enable register 227 DTCER227 8 8 2 ICLK

0008 71E4h ICU DTC activation enable register 228 DTCER228 8 8 2 ICLK

0008 71E7h ICU DTC activation enable register 231 DTCER231 8 8 2 ICLK

0008 71E8h ICU DTC activation enable register 232 DTCER232 8 8 2 ICLK

0008 71EBh ICU DTC activation enable register 235 DTCER235 8 8 2 ICLK

0008 71ECh ICU DTC activation enable register 236 DTCER236 8 8 2 ICLK

0008 71F7h ICU DTC activation enable register 247 DTCER247 8 8 2 ICLK

0008 71F8h ICU DTC activation enable register 248 DTCER248 8 8 2 ICLK

0008 71FBh ICU DTC activation enable register 251 DTCER251 8 8 2 ICLK

0008 71FCh ICU DTC activation enable register 252 DTCER252 8 8 2 ICLK

0008 7202h ICU Interrupt request enable register 02 IER02 8 8 2 ICLK

0008 7203h ICU Interrupt request enable register 03 IER03 8 8 2 ICLK

0008 7204h ICU Interrupt request enable register 04 IER04 8 8 2 ICLK

0008 7205h ICU Interrupt request enable register 05 IER05 8 8 2 ICLK

0008 7206h ICU Interrupt request enable register 06 IER06 8 8 2 ICLK

0008 7207h ICU Interrupt request enable register 07 IER07 8 8 2 ICLK

0008 7208h ICU Interrupt request enable register 08 IER08 8 8 2 ICLK

0008 720Bh ICU Interrupt request enable register 0B IER0B 8 8 2 ICLK

0008 720Ch ICU Interrupt request enable register 0C IER0C 8 8 2 ICLK

0008 720Dh ICU Interrupt request enable register 0D IER0D 8 8 2 ICLK

0008 720Eh ICU Interrupt request enable register 0E IER0E 8 8 2 ICLK

0008 720Fh ICU Interrupt request enable register 0F IER0F 8 8 2 ICLK

0008 7210h ICU Interrupt request enable register 10 IER10 8 8 2 ICLK

0008 7211h ICU Interrupt request enable register 11 IER11 8 8 2 ICLK

0008 7215h ICU Interrupt request enable register 15 IER15 8 8 2 ICLK

0008 7216h ICU Interrupt request enable register 16 IER16 8 8 2 ICLK

0008 7217h ICU Interrupt request enable register 17 IER17 8 8 2 ICLK

0008 7218h ICU Interrupt request enable register 18 IER18 8 8 2 ICLK

0008 7219h ICU Interrupt request enable register 19 IER19 8 8 2 ICLK

0008 721Ah ICU Interrupt request enable register 1A IER1A 8 8 2 ICLK

0008 721Bh ICU Interrupt request enable register 1B IER1B 8 8 2 ICLK

0008 721Ch ICU Interrupt request enable register 1C IER1C 8 8 2 ICLK

0008 721Dh ICU Interrupt request enable register 1D IER1D 8 8 2 ICLK

0008 721Eh ICU Interrupt request enable register 1E IER1E 8 8 2 ICLK

0008 721Fh ICU Interrupt request enable register 1F IER1F 8 8 2 ICLK

0008 72E0h ICU Software interrupt activation register SWINTR 8 8 2 ICLK

0008 72F0h ICU Fast interrupt set register FIR 16 16 2 ICLK

0008 7300h ICU Interrupt source priority register 000 IPR000 8 8 2 ICLK

0008 7301h ICU Interrupt source priority register 001 IPR001 8 8 2 ICLK

0008 7302h ICU Interrupt source priority register 002 IPR002 8 8 2 ICLK

0008 7303h ICU Interrupt source priority register 003 IPR003 8 8 2 ICLK

0008 7304h ICU Interrupt source priority register 004 IPR004 8 8 2 ICLK

0008 7305h ICU Interrupt source priority register 005 IPR005 8 8 2 ICLK

0008 7306h ICU Interrupt source priority register 006 IPR006 8 8 2 ICLK

0008 7307h ICU Interrupt source priority register 007 IPR007 8 8 2 ICLK

0008 7320h ICU Interrupt source priority register 032 IPR032 8 8 2 ICLK

0008 7321h ICU Interrupt source priority register 033 IPR033 8 8 2 ICLK

0008 7322h ICU Interrupt source priority register 034 IPR034 8 8 2 ICLK

0008 732Ch ICU Interrupt source priority register 044 IPR044 8 8 2 ICLK

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

0008 7339h ICU Interrupt source priority register 057 IPR057 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (7 / 24)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles

 ICLK 
PCLK

 ICLK <
PCLK
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0008 733Ah ICU Interrupt source priority register 058 IPR058 8 8 2 ICLK

0008 733Bh ICU Interrupt source priority register 059 IPR059 8 8 2 ICLK

0008 733Fh ICU Interrupt source priority register 063 IPR063 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 7358h ICU Interrupt source priority register 088 IPR088 8 8 2 ICLK

0008 7359h ICU Interrupt source priority register 089 IPR089 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 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 7372h ICU Interrupt source priority register 114 IPR114 8 8 2 ICLK

0008 7376h ICU Interrupt source priority register 118 IPR118 8 8 2 ICLK

0008 7379h ICU Interrupt source priority register 121 IPR121 8 8 2 ICLK

0008 737Bh ICU Interrupt source priority register 123 IPR123 8 8 2 ICLK

0008 737Dh ICU Interrupt source priority register 125 IPR125 8 8 2 ICLK

0008 737Fh ICU Interrupt source priority register 127 IPR127 8 8 2 ICLK

0008 7381h ICU Interrupt source priority register 129 IPR129 8 8 2 ICLK

0008 7385h ICU Interrupt source priority register 133 IPR133 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 738Bh ICU Interrupt source priority register 139 IPR139 8 8 2 ICLK

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

0008 73ABh ICU Interrupt source priority register 171 IPR171 8 8 2 ICLK

0008 73AEh ICU Interrupt source priority register 174 IPR174 8 8 2 ICLK

0008 73B1h ICU Interrupt source priority register 177 IPR177 8 8 2 ICLK

0008 73B4h ICU Interrupt source priority register 180 IPR180 8 8 2 ICLK

0008 73B7h ICU Interrupt source priority register 183 IPR183 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 73CEh ICU Interrupt source priority register 206 IPR206 8 8 2 ICLK

0008 73CFh ICU Interrupt source priority register 207 IPR207 8 8 2 ICLK

0008 73D0h ICU Interrupt source priority register 208 IPR208 8 8 2 ICLK

0008 73D1h ICU Interrupt source priority register 209 IPR209 8 8 2 ICLK

0008 73D2h ICU Interrupt source priority register 210 IPR210 8 8 2 ICLK

0008 73D3h ICU Interrupt source priority register 211 IPR211 8 8 2 ICLK

0008 73D4h ICU Interrupt source priority register 212 IPR212 8 8 2 ICLK

0008 73D5h ICU Interrupt source priority register 213 IPR213 8 8 2 ICLK

0008 73DAh ICU Interrupt source priority register 218 IPR218 8 8 2 ICLK

0008 73DEh ICU Interrupt source priority register 222 IPR222 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (8 / 24)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles

 ICLK 
PCLK

 ICLK <
PCLK
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0008 8630h MTU Timer interrupt skipping set register TITCR 8 8 2, 3 PCLKB 2 ICLK

0008 8631h MTU Timer interrupt skipping counter TITCNT 8 8 2, 3 PCLKB 2 ICLK

0008 8632h MTU Timer buffer transfer set register TBTER 8 8 2, 3 PCLKB 2 ICLK

0008 8634h MTU Timer dead time enable register TDER 8 8 2, 3 PCLKB 2 ICLK

0008 8636h MTU Timer output level buffer register TOLBR 8 8 2, 3 PCLKB 2 ICLK

0008 8638h MTU3 Timer buffer operation transfer mode register TBTM 8 8 2, 3 PCLKB 2 ICLK

0008 8639h MTU4 Timer buffer operation transfer mode register TBTM 8 8 2, 3 PCLKB 2 ICLK

0008 8640h MTU4 Timer A/D converter start request control register TADCR 16 16 2, 3 PCLKB 2 ICLK

0008 8644h MTU4 Timer A/D converter start request cycle set register A TADCORA 16 16 2, 3 PCLKB 2 ICLK

0008 8646h MTU4 Timer A/D converter start request cycle set register B TADCORB 16 16 2, 3 PCLKB 2 ICLK

0008 8648h MTU4 Timer A/D converter start request cycle set buffer register A TADCOBRA 16 16 2, 3 PCLKB 2 ICLK

0008 864Ah MTU4 Timer A/D converter start request cycle set buffer register B TADCOBRB 16 16 2, 3 PCLKB 2 ICLK

0008 8660h MTU Timer waveform control register TWCR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8680h MTU Timer start register TSTR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8681h MTU Timer synchronous register TSYR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8684h MTU Timer read/write enable register TRWER 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8690h MTU0 Noise filter control register NFCR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8691h MTU1 Noise filter control register NFCR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8692h MTU2 Noise filter control register NFCR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8693h MTU3 Noise filter control register NFCR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8694h MTU4 Noise filter control register NFCR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8695h MTU5 Noise filter control register NFCR 8 8, 16 2, 3 PCLKB 2 ICLK

0008 8700h MTU0 Timer control register TCR 8 8 2, 3 PCLKB 2 ICLK

0008 8701h MTU0 Timer mode register TMDR 8 8 2, 3 PCLKB 2 ICLK

0008 8702h MTU0 Timer I/O control register H TIORH 8 8 2, 3 PCLKB 2 ICLK

0008 8703h MTU0 Timer I/O control register L TIORL 8 8 2, 3 PCLKB 2 ICLK

0008 8704h MTU0 Timer interrupt enable register TIER 8 8 2, 3 PCLKB 2 ICLK

0008 8705h MTU0 Timer status register TSR 8 8 2, 3 PCLKB 2 ICLK

0008 8706h MTU0 Timer counter TCNT 16 16 2, 3 PCLKB 2 ICLK

0008 8708h MTU0 Timer general register A TGRA 16 16 2, 3 PCLKB 2 ICLK

0008 870Ah MTU0 Timer general register B TGRB 16 16 2, 3 PCLKB 2 ICLK

0008 870Ch MTU0 Timer general register C TGRC 16 16 2, 3 PCLKB 2 ICLK

0008 870Eh MTU0 Timer general register D TGRD 16 16 2, 3 PCLKB 2 ICLK

0008 8720h MTU0 Timer general register E TGRE 16 16 2, 3 PCLKB 2 ICLK

0008 8722h MTU0 Timer general register F TGRF 16 16 2, 3 PCLKB 2 ICLK

0008 8724h MTU0 Timer interrupt enable register 2 TIER2 8 8 2, 3 PCLKB 2 ICLK

0008 8726h MTU0 Timer buffer operation transfer mode register TBTM 8 8 2, 3 PCLKB 2 ICLK

0008 8780h MTU1 Timer control register TCR 8 8 2, 3 PCLKB 2 ICLK

0008 8781h MTU1 Timer mode register TMDR 8 8 2, 3 PCLKB 2 ICLK

0008 8782h MTU1 Timer I/O control register TIOR 8 8 2, 3 PCLKB 2 ICLK

0008 8784h MTU1 Timer interrupt enable register TIER 8 8 2, 3 PCLKB 2 ICLK

0008 8785h MTU1 Timer status register TSR 8 8 2, 3 PCLKB 2 ICLK

0008 8786h MTU1 Timer counter TCNT 16 16 2, 3 PCLKB 2 ICLK

0008 8788h MTU1 Timer general register A TGRA 16 16 2, 3 PCLKB 2 ICLK

0008 878Ah MTU1 Timer general register B TGRB 16 16 2, 3 PCLKB 2 ICLK

0008 8790h MTU1 Timer input capture control register TICCR 8 8 2, 3 PCLKB 2 ICLK

0008 8800h MTU2 Timer control register TCR 8 8 2, 3 PCLKB 2 ICLK

0008 8801h MTU2 Timer mode register TMDR 8 8 2, 3 PCLKB 2 ICLK

0008 8802h MTU2 Timer I/O control register TIOR 8 8 2, 3 PCLKB 2 ICLK

0008 8804h MTU2 Timer interrupt enable register TIER 8 8 2, 3 PCLKB 2 ICLK

0008 8805h MTU2 Timer status register TSR 8 8 2, 3 PCLKB 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (13 / 24)

Address
Module 
Symbol Register Name

Register 
Symbol

Number 
of Bits

Access 
Size

Number of Access Cycles

 ICLK 
PCLK

 ICLK <
PCLK
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Figure 5.8 Voltage Dependency in Deep Software Standby Mode (DEEPCUT1 Bit = 1) (Reference 
Data)

Figure 5.9 Temperature Dependency in Deep Software Standby Mode (DEEPCUT1 Bit = 1) 
(Reference Data)
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5.2.1 Standard I/O Pin Output Characteristics (1)

Figure 5.11 to Figure 5.15 show the characteristics when normal output is selected by the drive capacity control 

register.

Figure 5.11 VOH/VOL and IOH/IOL Voltage Characteristics at Ta = 25°C when Normal Output is 
Selected (Reference Data)

Figure 5.12 VOH/VOL and IOH/IOL Temperature Characteristics at VCC = 1.8 V when Normal Output 
is Selected (Reference Data)
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Figure 5.15 VOH/VOL and IOH/IOL Temperature Characteristics at VCC = 3.6 V when Normal Output 
is Selected (Reference Data)

Ta = 105°C

Ta = 25°C

Ta = 25°C

Ta = –40°C

IOH/IOL vs VOH/VOL

VOH/VOL [V]

IO
H

/IO
L 

[m
A

]

2.50 0.5 1 1.5 2 4

Ta = 105°C

3.53

Ta = –40°C

–30

–20

0

20

30

10

–10



R01DS0129EJ0110 Rev.1.10 Page 82 of 132
Aug 28, 2014

RX21A Group 5. Electrical Characteristics

5.4 Clock Timing

Note 1. The time interval from the time P36 and P37 are configured for input and the main clock oscillator stopping bit 
(MOSCCR.MOSTP) is set to 0 (operating) until the clock becomes available.

Table 5.26 Clock Timing
Conditions: VCC = AVCC0 = AVCCA = 1.8 to 3.6 V, VSS = AVSS0 = AVSSA = VREFL = VREFL0 = VREFDSL = 0 V, 

Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit
Test 

Conditions

EXTAL external clock input cycle time tEXcyc 50 — — ns Figure 5.25

EXTAL external clock input high pulse width tEXH 20 — — ns

EXTAL external clock input low pulse width tEXL 20 — — ns

EXTAL external clock rising time tEXr — — 5 ns

EXTAL external clock falling time tEXf — — 5 ns

EXTAL external clock input wait time*1 tEXWT 1 — — ms

Main clock oscillator oscillation frequency*2 fMAIN 1 — 20 MHz

Main clock oscillation stabilization time (crystal)*2 tMAINOSC — 3 — ms Figure 5.26

Main clock oscillation stabilization time (ceramic resonator)*2 tMAINOSC — 50 µs

Main clock oscillation stabilization wait time (crystal)*2 tMAINOSCWT — 6 — ms

Main clock oscillation stabilization wait time (ceramic resonator)*2 tMAINOSCWT — 100 µs

LOCO, IWDTCLK clock cycle time tcyc 7.27 8 8.89 µs

LOCO, IWDTCLK clock oscillation frequency fLOCO 112.5 125 137.5 kHz

LOCO, IWDTCLK clock oscillation stabilization wait time tLOCOWT — — 20 µs Figure 5.27

HOCO clock oscillation frequency fHOCO 31.680 32 32.320 MHz Ta = 0 to 
50°C

36.495 36.864 37.233

39.600 40 40.400

49.500 50 50.500

31.520 32 32.480 Ta = -40 to 
105°C

36.311 36.864 37.417

39.400 40 40.600

49.250 50 50.750

HOCO clock oscillation stabilization time 1 tHOCO1 — — 300 µs Figure 5.28

HOCO clock oscillation stabilization time 2 tHOCO2 — — 175 µs Figure 5.29

HOCO clock oscillation stabilization wait time tHOCOWT — — 350 µs Figure 5.29

HOCO clock power supply stabilization time tHOCOP — — 350 µs Figure 5.30

PLL input frequency fPLLIN 4 — 12.5 MHz

PLL circuit oscillation frequency fPLL 50 — 100 MHz

PLL clock oscillation stabilization time PLL operation started 
after main clock 
oscillation has settled

tPLL1 — — 500 µs Figure 5.31

PLL clock oscillation stabilization wait time tPLLWT1 1.5 — — ms

PLL clock oscillation stabilization time*4 PLL operation started 
before main clock 
oscillation has settled

tPLL2 — 3.5*3 — ms Figure 5.32

PLL clock oscillation stabilization wait 
time*4

tPLLWT2 — 7 — ms

PLL clock power supply stabilization time tPLLPW — — 30 µs Figure 5.33

Sub-clock oscillator oscillation frequency fSUB — 32.768 — kHz

Sub-clock oscillation stabilization time*5 tSUBOSC 2 — — s Figure 5.34

Sub-clock oscillation stabilization wait time*5 tSUBOSCWT 4 — — s
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Figure 5.31 PLL Clock Oscillation Start Timing (PLL is Operated after Main Clock Oscillation Has 
Settled)

Figure 5.32 PLL Clock Oscillation Start Timing (PLL is Operated before Main Clock Oscillation Has 
Settled)

Figure 5.33 PLL Power Control Timing
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Note: • tPcyc: PCLK cycle
Note 1. Cb indicates the total capacity of the bus line.
Note 2. This applies when the SMR.CKS[1:0] bits = 00b and the SNFR.NFCS[2:0] bits = 010b while the SNFR.NFE bit = 1 and the digital 

filter is enabled.

Table 5.35 Timing of On-Chip Peripheral Modules (6)
Conditions: VCC = AVCC0 = AVCCA = 2.7 to 3.6 V, VSS = AVSS0 = AVSSA = VREFL = VREFL0 = VREFDSL = 0 V, 

Ta = –40 to +105°C

Item Symbol Min.*1 Max. Unit
Test 

Conditions

Simple IIC
(Standard mode)

SDA input rise time tSr — 1000 ns Figure 
5.54

SDA input fall time tSf — 300 ns

SDA input spike pulse removal time tSP 0 4 × tpcyc*2 ns

Data input setup time tSDAS 250 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF

Simple IIC
(Fast mode)

SDA input rise time tSr 20 + 0.1Cb 300 ns Figure 
5.54

SDA input fall time tSf 20 + 0.1Cb 300 ns

SDA input spike pulse removal time tSP 0 4 × tpcyc*2 ns

Data input setup time tSDAS 100 — ns

Data input hold time tSDAH 0 — ns

SCL, SDA capacitive load Cb — 400 pF
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Figure 5.50 RSPI Timing (Master, CPHA = 0) and Simple SPI Timing (Master, CKPH = 1)

Figure 5.51 RSPI Timing (Master, CPHA = 1) and Simple SPI Timing (Master, CKPH = 0)
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5.5 ∆Σ A/D Conversion Characteristics

Table 5.36 ∆Σ A/D Conversion Characteristics
Conditions: VCC = AVCC0 = AVCCA = 2.7 to 3.6 V, VSS = AVSS0 = AVSSA = VREFL = VREFL0 = VREFDSL = 0 V, 

fPCLKC = 25 MHz, Ta = –40 to +105°C

Item Min. Typ. Max. Unit Test Conditions

Resolution 24 24 24 Bit

Reference voltage (VREFDSH) 590 600 610 mV EXREF = 0

BGR_BO pin applied voltage — 1220 — mV EXREF = 1

BGR_BO pin voltage to reference voltage 
conversion coefficient

— 0.492 — — EXREF = 1

BGR_BO pin impedance 135 — — kΩ EXREF = 1

Reference voltage temperature coefficient — — 30 ppm/°C

Gain (×1) — 1.00 — —

Gain (×2) — 2.00 — —

Gain (×4) — 4.00 — —

Gain (×8) — 8.00 — —

Gain (×16) — 16.00 — —

Gain (×32) — 32.00 — —

Gain (×64) — 64.00 — —

Differential input voltage 
(ANDSiP - ANDSiN) (i = 0 to 3)

–500.0 — 500.0 mV GAIN = 000b, Figure 5.55

–250.0 — 250.0 mV GAIN = 001b

–125.0 — 125.0 mV GAIN = 010b

–62.5 — 62.5 mV GAIN = 011b

–31.2 — 31.2 mV GAIN = 100b

–14.4 — 14.4 mV GAIN = 101b

–5.0 — 5.0 mV GAIN = 110b

Differential input Common mode voltage — 700.0 — mV

Single-ended input voltage –500.0 — 500.0 mV GAIN = 00b, Figure 5.56

–250.0 — 250.0 mV GAIN = 01b

–125.0 — 125.0 mV GAIN = 10b

Conversion with the ∆Σ modulator only 
Differential input voltage

–500.0 — 500.0 mV GAIN = 000b, 001b, 010b, 011b, 100b 
(DSADGSR0 to 3)
GAIN = 00b, 01b, 10b
(DSADGSR4 to 6)

–250.0 — 250.0 mV GAIN = 101b (DSADGSR0 to 3)

–125.0 — 125.0 mV GAIN = 110b (DSADGSR0 to 3)

Conversion with the ∆Σ modulator only 
Common mode input voltage

— 700.0 — mV

PGA input pin bias voltage — 700.0 — mV

PGA output common mode voltage — 700.0 — mV

Reference voltage startup time — 1 5 ms

PGA and ∆Σ modulator startup time — — 0.1 ms

Input pull-up resistor 120 200 — kΩ

Input impedance for differential input
(×1, ×2, ×4, ×8)

40 66 — kΩ

Input impedance for differential input
(×16, ×32, ×64)

30 50 — kΩ

Input impedance for single-ended input (×1) 48 80 — kΩ

Input impedance for single-ended input (×2) 51 86 — kΩ
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Figure 5.58 Sampling Period Dependency of SNDR (Reference Data)

Figure 5.59 Input Frequency Dependency of SNDR (Reference Data)

Note 1. Gain: ×1, input frequency: 50 Hz, input amplitude: 500 mV

Bandwidth: Up to sampling frequency/2 *1
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Figure 5.60 Bandwidth Dependency of SNDR (Reference Data)
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5.7 D/A Conversion Characteristics

Table 5.40 D/A Conversion Characteristics (1)
Conditions: VCC = AVCC0 = AVCCA = 2.7 to 3.6 V, VREFH = 2.7 V to AVCC0, 

VSS = AVSS0 = AVSSA = VREFL = VREFL0 = VREFDSL = 0 V, Ta = –40 to +105°C

Item Min. Typ. Max. Unit Test Conditions

Resolution — — 10 Bit

Conversion time — — 3.0 µs 20-pF capacitive load

Absolute accuracy — ±3.0 ±5.0 LSB 4-MΩ resistive load

— — ±4.0 LSB 8-MΩ resistive load

RO output resistance — 4.1 — kΩ

Table 5.41 D/A Conversion Characteristics (2)
Conditions: VCC = AVCC0 = AVCCA = 2.7 to 3.6 V, VREFH =1.8 V to AVCC0, 

VSS = AVSS0 = AVSSA = VREFL = VREFL0 = VREFDSL = 0 V, Ta = –40 to +105°C

Item Min. Typ. Max. Unit Test Conditions

Resolution — — 10 Bit

Conversion time — — 10.0 µs 20-pF capacitive load

Absolute accuracy — ±5.0 ±6.0 LSB 4-MΩ resistive load

— — ±5.0 LSB 8-MΩ resistive load

RO output resistance — 4.1 — kΩ
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5.11 Oscillation Stop Detection Timing

Figure 5.69 Oscillation Stop Detection Timing

Table 5.46 Oscillation Stop Detection Circuit Characteristics
Conditions: VCC = AVCC0 = AVCCA = 1.8 to 3.6 V, VSS = AVSS0 = AVSSA = VREFL = VREFL0 = VREFDSL = 0 V, 

Ta = –40 to +105°C

Item Symbol Min. Typ. Max. Unit
Test 

Conditions

Detection time tdr — — 1 ms Figure 5.69

tdr

Main clock or PLL clock

OSTDSR.OSTDF

LOCO clock

ICLK
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