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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

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

Common Subcategories of "Embedded -
Microcontrollers"

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

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Table 1.2 Functions of RX62T Group and RX62G Group Products (1 / 2)

Functions RX62G Group RX62T Group

Pin number 112 Pins 100 Pins 112 Pins 100 Pins

80 Pins
(R5F562T
xGDFF) 80 Pins 64 Pins

Data transfer Data transfer 
controller (DTC)

√

Interrupt 
controller (ICU)

Input on the NMI pin √

Input on the IRQ pins √ (8) √ (4)

Timers Multi-function timer 
pulse unit 3 (MTU3)

√ √*1

General PWM timer 
(GPT)

— √ √*1

General PWM timer 
(GPTa)

√ —

MTU3/GPT 
complementary 
PWM pin

12 6

Port output enable 3 
(POE3)

√
(POE pins: 5)

√
(POE pins: 
3)

Compare match 
timer (CMT)

√

Watchdog timer 
(WDT)

√

Independent 
watchdog timer 
(IWDT)

√

Communication 
function

Serial 
communications 
interface (SCI)

√

I2C bus interface 
(RIIC)

√

CAN module (CAN) 
(as an optional 
function)

√

LIN module (LIN) √

Serial peripheral 
interface (RSPI)

√

12-bit A/D converter (S12ADA) √ (4 ch. x 2 units)

Simultaneous 
sampling on three 
channels

√ (2 units)

Programmable gain 
amplifier

√ (3 ch. x 2 units)

Window comparator √ (3 ch. x 2 units)

10-bit A/D converter (ADA) √
(12 ch.)

√
(4 ch.)

—

CRC calculator (CRC) √

I/O ports I/O pins 61 55 61 55 44 44 37 

Input pins 21 21 21 21 13 13 9 
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O: Supported, —: Not supported
Note 1. For the MTU and GPT, the number of pins will differ with the package. See the list of pins and pin functions for details.

In addition, the CAN module is an optional function. See Table 1.3 for details.

Package LQFP2020
(0.65-mm 
pitch)

LQFP1414
(0.5-mm 
pitch)

LQFP2020
(0.65-mm 
pitch)

LQFP1414
(0.5-mm 
pitch)

LQFP1414
(0.65-mm 
pitch)

LQFP1414
(0.65-mm 
pitch)

LQFP1010
(0.5-mm 
pitch)
LQFP1414 
 (0.8-mm 
pitch)

Table 1.2 Functions of RX62T Group and RX62G Group Products (2 / 2)

Functions RX62G Group RX62T Group

Pin number 112 Pins 100 Pins 112 Pins 100 Pins

80 Pins
(R5F562T
xGDFF) 80 Pins 64 Pins
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1.4 Pin Assignments

Figure 1.3 to Figure 1.7 show the pins assignments. Table 1.4 to Table 1.8 show the list of pins and pin functions.

Figure 1.3 Pin Assignment of the 112-Pin LQFP 
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Figure 1.5 Pin Assignment of the 80-Pin LQFP 
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Multi-function timer pulse 
unit 3 (MTU3)

MTIOC0A-A/MTIOC0A-B
MTIOC0B-A/MTIOC0B-B
MTIOC0C, MTIOC0D

I/O The MTU0.TGRA to MTU0.TGRD input capture input/output 
compare output/PWM output pins.

MTIOC1A, MTIOC1B I/O The MTU1.TGRA and MTU1.TGRB input capture input/output 
compare output/PWM output pins.

MTIOC2A, MTIOC2B I/O The MTU2.TGRA and MTU2.TGRB input capture input/output 
compare output/PWM output pins.

MTIOC3A, MTIOC3B
MTIOC3C, MTIOC3D

I/O The MTU3.TGRA and MTU3.TGRD input capture input/output 
compare output/PWM output pins.
Pins MTIOC3B and MTIOC3D can be used for large-current 
output.

MTIOC4A, MTIOC4B
MTIOC4C, MTIOC4D

I/O The MTU4.TGRA and MTU4.TGRD input capture input/output 
compare output/PWM output pins.
These pins can be used for large-current output.

MTIC5U, MTIC5V, MTIC5W Input The MTU5.TGRU, MTU5.TGRV, and MTU5.TGRW input 
capture input/dead time compensation input pins. Not included 
in the 80-/64-pin versions.

MTIOC6A, MTIOC6B
MTIOC6C, MTIOC6D

I/O The MTU6.TGRA to MTU6.TGRD input capture input/output 
compare output/PWM output pins.
Pins MTIOC6B and MTIOC6D can be used for large-current 
output. The MTIOC6A/MTIOC6C pin is not included in the 80-
pin version. The MTIOC6A/MTIOC6B/MTIOC6C pin is not 
included in the 64-pin version.

MTIOC7A, MTIOC7B
MTIOC7C, MTIOC7D

I/O The MTU7.TGRA to MTU7.TGRD input capture input/output 
compare output/PWM output pins.
These pins can be used for large-current output. The MTIOC7D 
pin is not included in the 80-/64-pin versions.

MTCLKA-A/MTCLKA-B
MTCLKB-A/MTCLKB-B
MTCLKC-A/MTCLKC-B/
MTCLKC-C
MTCLKD-A/MTCLKD-B/
MTCLKD-C

Input Input pins for external clock signals. The MTCLKA-B/MTCLKB-
B/MTCLKC-C/MTCLKD-C pin is not included in the 64-pin 
version.

General PWM timer 
(GPT)

GTIOC0A-A/GTIOC0A-B
GTIOC0B-A/GTIOC0B-B

I/O The GPT0.GTCCRA and GPT0.GTCCRB CCRB input capture 
input/output compare output/PWM output pins.
Pins GTIOC0A-A and GTIOC0B-A can be used for large-
current output.

GTIOC1A-A/GTIOC1A-B
GTIOC1B-A/GTIOC1B-B

I/O The GPT1.GTCCRA and GPT1.GTCCRB input capture input/
output compare output/PWM output pins.
Pins GTIOC1A-A and GTIOC1B-A can be used for large-
current output.

GTIOC2A-A/GTIOC2A-B
GTIOC2B-A/GTIOC2B-B

I/O The GPT2.GTCCRA and GPT2.GTCCRB input capture input/
output compare output/PWM output pins.
Pins GTIOC2A-A and GTIOC2B-A can be used for large-
current output. The GTIOC2B-B pin is not included in the 80-
pin version.

GTIOC3A, GTIOC3B I/O The GPT3.GTCCRA and GPT3.GTCCRB input capture input/
output compare output/PWM output pins. Not included in the 
80-/64-pin versions.

GTETRG Input External trigger input pin for the GPT

Port output enable 3 
(POE3)

POE0#, POE4#, POE8#
POE10#-A/POE10#-B
POE11#

Input Input pins for request signals to place the MTU3 and GPT 
large-current pins in the high impedance state. The POE4#/
POE10#-B/POE11# pin is not included in the 64-pin version.

Watchdog timer (WDT) WDTOVF# Output Output pin for the counter-overflow signal in watchdog-timer 
mode. Not included in the 100-/80-/64-pin versions.

Table 1.9 Pin Functions (2 / 4)

Classifications Pin Name I/O Description
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0008 70BCh ICU Interrupt request register 188 IR188 8 8 2 ICLK

0008 70BDh ICU Interrupt request register 189 IR189 8 8 2 ICLK

0008 70BEh ICU Interrupt request register 190 IR190 8 8 2 ICLK

0008 70C0h ICU Interrupt request register 192 IR192 8 8 2 ICLK

0008 70C1h ICU Interrupt request register 193 IR193 8 8 2 ICLK

0008 70C2h ICU Interrupt request register 194 IR194 8 8 2 ICLK

0008 70C3h ICU Interrupt request register 195 IR195 8 8 2 ICLK

0008 70C4h ICU Interrupt request register 196 IR196 8 8 2 ICLK

0008 70D6h ICU Interrupt request register 214 IR214 8 8 2 ICLK

0008 70D7h ICU Interrupt request register 215 IR215 8 8 2 ICLK

0008 70D8h ICU Interrupt request register 216 IR216 8 8 2 ICLK

0008 70D9h ICU Interrupt request register 217 IR217 8 8 2 ICLK

0008 70DAh ICU Interrupt request register 218 IR218 8 8 2 ICLK

0008 70DBh ICU Interrupt request register 219 IR219 8 8 2 ICLK

0008 70DCh ICU Interrupt request register 220 IR220 8 8 2 ICLK

0008 70DDh ICU Interrupt request register 221 IR221 8 8 2 ICLK

0008 70DEh ICU Interrupt request register 222 IR222 8 8 2 ICLK

0008 70DFh ICU Interrupt request register 223 IR223 8 8 2 ICLK

0008 70E0h ICU Interrupt request register 224 IR224 8 8 2 ICLK

0008 70E1h ICU Interrupt request register 225 IR225 8 8 2 ICLK

0008 70F6h ICU Interrupt request register 246 IR246 8 8 2 ICLK

0008 70F7h ICU Interrupt request register 247 IR247 8 8 2 ICLK

0008 70F8h ICU Interrupt request register 248 IR248 8 8 2 ICLK

0008 70F9h ICU Interrupt request register 249 IR249 8 8 2 ICLK

0008 70FEh ICU Interrupt request register 254 IR254 8 8 2 ICLK

0008 711Bh ICU DTC activation enable register 027 DTCER027 8 8 2 ICLK

0008 711Ch ICU DTC activation enable register 028 DTCER028 8 8 2 ICLK

0008 711Dh ICU DTC activation enable register 029 DTCER029 8 8 2 ICLK

0008 711Eh ICU DTC activation enable register 030 DTCER030 8 8 2 ICLK

0008 711Fh ICU DTC activation enable register 031 DTCER031 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 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 7167h ICU DTC activation enable register 103 DTCER103 8 8 2 ICLK

0008 716Ah ICU DTC activation enable register 106 DTCER106 8 8 2 ICLK

Table 4.1 List of I/O Registers (Address Order) (4 / 25)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access 
Size

Number of 
Access 
Cycles



R01DS0096EJ0200 Rev.2.00 Page 48 of 134
Jan 10, 2014

RX62T Group, RX62G Group 4. I/O Registers

Under development Preliminary document
Specifications in this document are tentative and subject to change.

0008 71BEh ICU DTC activation enable register 190 DTCER190 8 8 2 ICLK

0008 71C0h ICU DTC activation enable register 192 DTCER192 8 8 2 ICLK

0008 71C1h ICU DTC activation enable register 193 DTCER193 8 8 2 ICLK

0008 71C2h ICU DTC activation enable register 194 DTCER194 8 8 2 ICLK

0008 71C3h ICU DTC activation enable register 195 DTCER195 8 8 2 ICLK

0008 71C4h ICU DTC activation enable register 196 DTCER196 8 8 2 ICLK

0008 71D7h ICU DTC activation enable register 215 DTCER215 8 8 2 ICLK

0008 71D8h ICU DTC activation enable register 216 DTCER216 8 8 2 ICLK

0008 71DBh ICU DTC activation enable register 219 DTCER219 8 8 2 ICLK

0008 71DCh ICU DTC activation enable register 220 DTCER220 8 8 2 ICLK

0008 71DFh ICU DTC activation enable register 223 DTCER223 8 8 2 ICLK

0008 71E0h ICU DTC activation enable register 224 DTCER224 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 71FEh ICU DTC activation enable register 254 DTCER254 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 7205h ICU Interrupt request enable register 05 IER05 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 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 7212h ICU Interrupt request enable register 12 IER12 8 8 2 ICLK

0008 7213h ICU Interrupt request enable register 13 IER13 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 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 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 00 IPR00 8 8 2 ICLK

0008 7301h ICU Interrupt source priority register 01 IPR01 8 8 2 ICLK

0008 7302h ICU Interrupt source priority register 02 IPR02 8 8 2 ICLK

0008 7303h ICU Interrupt source priority register 03 IPR03 8 8 2 ICLK

0008 7304h ICU Interrupt source priority register 04 IPR04 8 8 2 ICLK
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0008 8048h ADA A/D data register E ADDRE 16 16 2, 3 PCLK*3

0008 804Ah ADA A/D data register F ADDRF 16 16 2, 3 PCLK*3

0008 804Ch ADA A/D data register G ADDRG 16 16 2, 3 PCLK*3

0008 804Eh ADA A/D data register H ADDRH 16 16 2, 3 PCLK*3

0008 8050h ADA A/D control/status register ADCSR 8 8 2, 3 PCLK*3

0008 8051h ADA A/D control register ADCR 8 8 2, 3 PCLK*3

0008 805Bh ADA A/D sampling state register ADSSTR 8 8 2, 3 PCLK*3

0008 805Dh ADA A/D self-diagnostic register ADDIAGR 8 8 2, 3 PCLK*3

0008 8060h ADA A/D data register I ADDRI 16 16 2, 3 PCLK*3

0008 8062h ADA A/D data register J ADDRJ 16 16 2, 3 PCLK*3

0008 8064h ADA A/D data register K ADDRK 16 16 2, 3 PCLK*3

0008 8066h ADA A/D data register L ADDRL 16 16 2, 3 PCLK*3

0008 8070h ADA A/D start trigger select register ADSTRGR 8 8 2, 3 PCLK*3

0008 8072h ADA A/D data placement register ADDPR 8 8 2, 3 PCLK*3

0008 8240h SCI0 Serial mode register SMR*1 8 8 2, 3 PCLK*3

0008 8241h SCI0 Bit rate register BRR 8 8 2, 3 PCLK*3

0008 8242h SCI0 Serial control register SCR*1 8 8 2, 3 PCLK*3

0008 8243h SCI0 Transmit data register TDR 8 8 2, 3 PCLK*3

0008 8244h SCI0 Serial status register SSR*1 8 8 2, 3 PCLK*3

0008 8245h SCI0 Receive data register RDR 8 8 2, 3 PCLK*3

0008 8246h SCI0 Smart card mode register SCMR 8 8 2, 3 PCLK*3

0008 8247h SCI0 Serial extended mode register SEMR 8 8 2, 3 PCLK*3

0008 8240h SMCI0 Serial mode register SMR 8 8 2, 3 PCLK*3

0008 8241h SMCI0 Bit rate register BRR 8 8 2, 3 PCLK*3

0008 8242h SMCI0 Serial control register SCR 8 8 2, 3 PCLK*3

0008 8243h SMCI0 Transmit data register TDR 8 8 2, 3 PCLK*3

0008 8244h SMCI0 Serial status register SSR 8 8 2, 3 PCLK*3

0008 8245h SMCI0 Receive data register RDR 8 8 2, 3 PCLK*3

0008 8246h SMCI0 Smart card mode register SCMR 8 8 2, 3 PCLK*3

0008 8248h SCI1 Serial mode register SMR*1 8 8 2, 3 PCLK*3

0008 8249h SCI1 Bit rate register BRR 8 8 2, 3 PCLK*3

0008 824Ah SCI1 Serial control register SCR*1 8 8 2, 3 PCLK*3

0008 824Bh SCI1 Transmit data register TDR 8 8 2, 3 PCLK*3

0008 824Ch SCI1 Serial status register SSR*1 8 8 2, 3 PCLK*3

0008 824Dh SCI1 Receive data register RDR 8 8 2, 3 PCLK*3

0008 824Eh SCI1 Smart card mode register SCMR 8 8 2, 3 PCLK*3

0008 824Fh SCI1 Serial extended mode register SEMR 8 8 2, 3 PCLK*3

0008 8248h SMCI1 Serial mode register SMR 8 8 2, 3 PCLK*3

0008 8249h SMCI1 Bit rate register BRR 8 8 2, 3 PCLK*3

0008 824Ah SMCI1 Serial control register SCR 8 8 2, 3 PCLK*3

0008 824Bh SMCI1 Transmit data register TDR 8 8 2, 3 PCLK*3

0008 824Ch SMCI1 Serial status register SSR 8 8 2, 3 PCLK*3

0008 824Dh SMCI1 Receive data register RDR 8 8 2, 3 PCLK*3

0008 824Eh SMCI1 Smart card mode register SCMR 8 8 2, 3 PCLK*3

Table 4.1 List of I/O Registers (Address Order) (9 / 25)

Address
Module 
Abbreviation Register Name

Register 
Abbreviation

Number 
of Bits

Access 
Size

Number of 
Access 
Cycles



R01DS0096EJ0200 Rev.2.00 Page 53 of 134
Jan 10, 2014

RX62T Group, RX62G Group 4. I/O Registers

Under development Preliminary document
Specifications in this document are tentative and subject to change.

0008 8383h RSPI RSPI status register SPSR 8 8 2, 3 PCLK*3

0008 8384h RSPI RSPI data register SPDR 16, 32 16, 32 2, 3 PCLK*3

0008 8388h RSPI RSPI sequence control register SPSCR 8 8 2, 3 PCLK*3

0008 8389h RSPI RSPI sequence status register SPSSR 8 8 2, 3 PCLK*3

0008 838Ah RSPI RSPI bit rate register SPBR 8 8 2, 3 PCLK*3

0008 838Bh RSPI RSPI data control register SPDCR 8 8 2, 3 PCLK*3

0008 838Ch RSPI RSPI clock delay register SPCKD 8 8 2, 3 PCLK*3

0008 838Dh RSPI RSPI slave select negation delay register SSLND 8 8 2, 3 PCLK*3

0008 838Eh RSPI RSPI next-access delay register SPND 8 8 2, 3 PCLK*3

0008 838Fh RSPI RSPI control register 2 SPCR2 8 8 2, 3 PCLK*3

0008 8390h RSPI RSPI command register 0 SPCMD0 16 16 2, 3 PCLK*3

0008 8392h RSPI RSPI command register 1 SPCMD1 16 16 2, 3 PCLK*3

0008 8394h RSPI RSPI command register 2 SPCMD2 16 16 2, 3 PCLK*3

0008 8396h RSPI RSPI command register 3 SPCMD3 16 16 2, 3 PCLK*3

0008 8398h RSPI RSPI command register 4 SPCMD4 16 16 2, 3 PCLK*3

0008 839Ah RSPI RSPI command register 5 SPCMD5 16 16 2, 3 PCLK*3

0008 839Ch RSPI RSPI command register 6 SPCMD6 16 16 2, 3 PCLK*3

0008 839Eh RSPI RSPI command register 7 SPCMD7 16 16 2, 3 PCLK*3

0008 9000h S12AD0 A/D control register ADCSR 8 8 2, 3 PCLK*3

0008 9004h S12AD0 A/D channel select register ADANS 16 16 2, 3 PCLK*3

0008 900Ah S12AD0 A/D programmable gain amplifier register ADPG 16 16 2, 3 PCLK*3

0008 900Eh S12AD0 A/D control extended register ADCER 16 16 2, 3 PCLK*3

0008 9010h S12AD0 A/D start trigger select register ADSTRGR 16 16 2, 3 PCLK*3

0008 9012h S12AD Comparator operating mode select register 0 ADCMPMD0 16 16 2, 3 PCLK*3

0008 9014h S12AD Comparator operating mode select register 1 ADCMPMD1 16 16 2, 3 PCLK*3

0008 9016h S12AD Comparator filter mode register 0 ADCMPNR0 16 16 2, 3 PCLK*3

0008 9018h S12AD Comparator filter mode register 1 ADCMPNR1 16 16 2, 3 PCLK*3

0008 901Ah S12AD Comparator detection flag register ADCMPFR 8 8 2, 3 PCLK*3

0008 901Ch S12AD Comparator interrupt select register ADCMPSEL 16 16 2, 3 PCLK*3

0008 901Eh S12AD0 A/D data register Diag ADRD 16 16 2, 3 PCLK*3

0008 9020h S12AD0 A/D data register 0A ADDR0A 16 16 2, 3 PCLK*3

0008 9022h S12AD0 A/D data register 1 ADDR1 16 16 2, 3 PCLK*3

0008 9024h S12AD0 A/D data register 2 ADDR2 16 16 2, 3 PCLK*3

0008 9026h S12AD0 A/D data register 3 ADDR3 16 16 2, 3 PCLK*3

0008 9030h S12AD0 A/D data register 0B ADDR0B 16 16 2, 3 PCLK*3

0008 9060h S12AD0 A/D sampling state register ADSSTR 8 8 2, 3 PCLK*3

0008 9080h S12AD1 A/D control register ADCSR 8 8 2, 3 PCLK*3

0008 9084h S12AD1 A/D channel select register ADANS 16 16 2, 3 PCLK*3

0008 908Ah S12AD1 A/D programmable gain amplifier register ADPG 16 16 2, 3 PCLK*3

0008 908Eh S12AD1 A/D control extended register ADCER 16 16 2, 3 PCLK*3

0008 9090h S12AD1 A/D start trigger select register ADSTRGR 16 16 2, 3 PCLK*3

0008 909Eh S12AD1 A/D data register Diag ADRD 16 16 2, 3 PCLK*3

0008 90A0h S12AD1 A/D data register 0A ADDR0A 16 16 2, 3 PCLK*3

0008 90A2h S12AD1 A/D data register 1 ADDR1 16 16 2, 3 PCLK*3
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000C 1A39h MTU7 Timer buffer operation transfer mode register TBTM 8 8 5 ICLK

000C 1A3Ah MTU Timer interrupt skipping mode register B TITMRB 8 8 5 ICLK

000C 1A3Bh MTU Timer interrupt skipping set register 2B TITCR2B 8 8 5 ICLK

000C 1A3Ch MTU Timer interrupt skipping counter 2B TITCNT2B 8 8 5 ICLK

000C 1A40h MTU7 Timer A/D converter start request control 
register

TADCR 16 16 5 ICLK

000C 1A44h MTU7 Timer A/D converter start request cycle set 
register A

TADCORA 16 16, 32 5 ICLK

000C 1A46h MTU7 Timer A/D converter start request cycle set 
register B

TADCORB 16 16 5 ICLK

000C 1A48h MTU7 Timer A/D converter start request cycle set 
buffer register A

TADCOBRA 16 16, 32 5 ICLK

000C 1A4Ah MTU7 Timer A/D converter start request cycle set 
buffer register B

TADCOBRB 16 16 5 ICLK

000C 1A50h MTU6 Timer synchronous clear register TSYCR 8 8 5 ICLK

000C 1A60h MTU Timer waveform control register B TWCRB 8 8 5 ICLK

000C 1A70h MTU Timer mode register 2B TMDR2B 8 8 5 ICLK

000C 1A72h MTU6 Timer general register E TGRE 16 16 5 ICLK

000C 1A74h MTU7 Timer general register E TGRE 16 16 5 ICLK

000C 1A76h MTU7 Timer general register F TGRF 16 16 5 ICLK

000C 1A80h MTU Timer start register B TSTRB 8 8, 16 5 ICLK

000C 1A81h MTU Timer synchronous register B TSYRB 8 8 5 ICLK

000C 1A84h MTU Timer read/write enable register B TRWERB 8 8 5 ICLK

000C 1C80h MTU5 Timer counter U TCNTU 16 16, 32 5 ICLK

000C 1C82h MTU5 Timer general register U TGRU 16 16 5 ICLK

000C 1C84h MTU5 Timer control register U TCRU 8 8 5 ICLK

000C 1C86h MTU5 Timer I/O control register U TIORU 8 8 5 ICLK

000C 1C90h MTU5 Timer counter V TCNTV 16 16, 32 5 ICLK

000C 1C92h MTU5 Timer general register V TGRV 16 16 5 ICLK

000C 1C94h MTU5 Timer control register V TCRV 8 8 5 ICLK

000C 1C96h MTU5 Timer I/O control register V TIORV 8 8 5 ICLK

000C 1CA0h MTU5 Timer counter W TCNTW 16 16, 32 5 ICLK

000C 1CA2h MTU5 Timer general register W TGRW 16 16 5 ICLK

000C 1CA4h MTU5 Timer control register W TCRW 8 8 5 ICLK

000C 1CA6h MTU5 Timer I/O control register W TIORW 8 8 5 ICLK

000C 1CB0h MTU5 Timer status register TSR 8 8 5 ICLK

000C 1CB2h MTU5 Timer interrupt enable register TIER 8 8 5 ICLK

000C 1CB4h MTU5 Timer start register TSTR 8 8 5 ICLK

000C 1CB6h MTU5 Timer compare match clear register TCNTCMPCL
R

8 8 5 ICLK

000C 2000h GPT General PWM timer software start register GTSTR 16 8, 16, 32 3 to 5 ICLK*4

000C 2004h GPT General PWM timer hardware source start 
control register

GTHSCR 16 8, 16, 32 3 to 5 ICLK*4

000C 2006h GPT General PWM timer hardware source clear 
control register

GTHCCR 16 8, 16, 32 3 to 5 ICLK*4

000C 2008h GPT General PWM timer hardware start source 
select register

GTHSSR 16 8, 16, 32 3 to 5 ICLK*4
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Note 1. This register is not supported by the 100-pin LQFP version.
Note 2. This register is not supported by the product without the CAN function.
Note 3. The number of access states depends on the number of divided cycles for clock synchronization (0 to 1 PCLK).
Note 4. Reading the registers takes 3 cycles of ICLK and writing to the registers takes 5 cycles of ICLK.

007F FFBAh FLASH FCU command register FCMDR 16 16 2, 3 PCLK*3

007F FFC8h FLASH FCU processing switching register FCPSR 16 16 2, 3 PCLK*3

007F FFCAh FLASH Data flash blank check control register DFLBCCNT 16 16 2, 3 PCLK*3

007F FFCCh FLASH Flash P/E status register FPESTAT 16 16 2, 3 PCLK*3

007F FFCEh FLASH Data flash blank check status register DFLBCSTAT 16 16 2, 3 PCLK*3

007F FFE8h FLASH Peripheral clock notification register PCKAR 16 16 2, 3 PCLK*3
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4.2 I/O Register Bits

Register addresses and bit names of the peripheral modules are described below.

Each line cover eight bits, and 16-bit and 32-bit registers are shown as 2 or 4 lines, respectively.

Table 4.2 List of I/O Registers (Bit Order) (1 / 30)

Module 
Abbreviation

Register 
Abbreviation

Bit
31/23/15/7

Bit 
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0

SYSTEM MDMONR — — — — — — — —

MDE — — — — — MD1 MD0

SYSTEM MDSR — — — — — — — —

— — — BOTS — — — IROM

SYSTEM SYSCR0 KEY[7:0]

— — — — — — — ROME

SYSTEM SYSCR1 — — — — — — — —

— — — — — — — RAME

SYSTEM SBYCR SSBY — — STS[4:0]

— — — — — — — —

SYSTEM MSTPCRA ACSE — — MSTPA28 — — — MSTPA24

MSTPA23 — — — — — MSTPA17 MSTPA16

MSTPA15 MSTPA14 — — — — MSTPA9 —

MSTPA7 — — — — — — —

SYSTEM MSTPCRB MSTPB31 MSTPB30 MSTPB29 — — — — —

MSTPB23 — MSTPB21 — — — MSTPB17 —

— — — — — — — —

MSTPB7 — — — — — — MSTPB0

SYSTEM MSTPCRC — — — — — — — —

— — — — — — — —

— — — — — — — —

— — — — — — — MSTPC0

SYSTEM SCKCR — — — — ICK[3:0]

— — — — — — — —

— — — — PCK[3:0]

— — — — — — — —

SYSTEM OSTDCR KEY[7:0]

OSTDE OSTDF — — — — — —

BSC BERCLR — — — — — — — STSCLR

BSC BEREN — — — — — — — IGAEN

BSC BERSR1 — MST[2:0] — — — IA

BSC BERSR2 ADDR[12:0]

ADDR[12:0] — — —

DTC DTCCR — — — RRS — — — —

DTC DTCVBR

DTC DTCADMOD — — — — — — — SHORT

DTC DTCST — — — — — — — DTCST

DTC DTCSTS ACT — — — — — — —

VECN[7:0]

MPU RSPAGE0 RSPN[27:0]

RSPN[27:0]

RSPN[27:0]

RSPN[27:0] — — — —
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POE POECR2 — — — — — MTU3BDZE MTU4ACZE MTU4BDZE

— — — — — MTU6BDZE MTU7ACZE MTU7BDZE

POE POECR3 — — — — — — GPT3ABZE GPT2ABZE

— — — — — — GPT1ABZE GPT0ABZE

POE POECR4 — — IC5ADDMT67
ZE

IC4ADDMT67
ZE

IC3ADDMT67
ZE

— IC1ADDMT67
ZE

CMADDMT67
ZE

— — IC5ADDMT34
ZE

IC4ADDMT34
ZE

IC3ADDMT34
ZE

IC2ADDMT34
ZE

— CMADDMT34
ZE

POE POECR5 — — — — — — — —

— — IC5ADDMT0Z
E

IC4ADDMT0Z
E

— IC2ADDMT0Z
E

IC1ADDMT0Z
E

CMADDMT0Z
E

POE POECR6 — — — IC4ADDGPT2
3ZE

IC3ADDGPT2
3ZE

IC2ADDGPT2
3ZE

IC1ADDGPT2
3ZE

CMADDGPT2
3ZE

— — IC5ADDGPT0
1ZE

— IC3ADDGPT0
1ZE

IC2ADDGPT0
1ZE

IC1ADDGPT0
1ZE

CMADDGPT0
1ZE

POE ICSR4 — — — POE10F — — POE10E PIE4

— — — — — — POE10M[1:0]

POE ALR1 — — — — — — — —

OLSEN — OLSG2B OLSG2A OLSG1B OLSG1A OLSG0B OLSG0A

POE ICSR5 — — — POE11F — — POE11E PIE5

— — — — — — POE11M[1:0]

CAN0*3 MB.ID IDE RTR — SID[10:0]

SID[10:0] EID[17:0]

EID[17:0]

EID[17:0]

MB.DLC — — — — — — — —

— — — —  DLC[3:0]

MB.DATA
0 to 7

MB.TS TSH[7:0]

TSL[7:0]

CAN0*3 MKR0 — — — SID[10:0]

SID[10:0] EID[17 0]

EID[17:0]

EID[17:0]

CAN0*3 MKR1 — — — SID[10:0]

SID[10:0] EID[17 0]

EID[17:0]

EID[17:0]

CAN0*3 MKR2 — — — SID[10:0]

SID[10:0] EID[17 0]

EID[17:0]

EID[17:0]

CAN0*3 MKR3 — — — SID[10:0]

SID[10:0] EID[17 0]

EID[17:0]

EID[17:0]

CAN0*3 MKR4 — — — SID[10:0]

SID[10:0] EID[17 0]

EID[17:0]

EID[17:0]
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MTU7 TIORL IOD[3:0] IOC[3:0]

MTU6 TIER TTEG — — TCIEV TGIED TGIEC TGIEB TGIEA

MTU7 TIER TTEG TTEG2 — TCIEV TGIED TGIEC TGIEB TGIEA

MTU TOERB — — OE7D OE7C OE6D OE7B OE7A OE6B

MTU TOCR1B — PSYE — — TOCL TOCS OLSN OLSP

MTU6 TCNT

MTU7 TCNT

MTU TCDRB

MTU TDDRB

MTU6 TGRA

MTU6 TGRB

MTU7 TGRA

MTU7 TGRB

MTU TCNTSB

MTU TCBRB

MTU6 TGRC

MTU6 TGRD

MTU7 TGRC

MTU7 TGRD

MTU6 TSR TCFD — — TCFV TGFD TGFC TGFB TGFA

MTU7 TSR TCFD — — TCFV TGFD TGFC TGFB TGFA

MTU TITCR1B T6AEN T6ACOR[2:0] T7VEN T7VCOR[2:0]

MTU TITCNT1B — T6ACNT[2:0] — T7VCNT[2:0]

MTU TBTERB — — — — — — BTE[1:0]

MTU TDERB — — — — — — — TDER

MTU TOLBRB — — OLS3N OLS3P OLS2N OLS2P OLS1N OLS1P

MTU6 TBTM — — — — — — TTSB TTSA

MTU7 TBTM — — — — — — TTSB TTSA

MTU TITMRB — — — — — — — TITM

MTU TITCR2B — — — — — TRGCOR[2:0]

MTU TITCNT2B — — — — — TRG7CNT[2:0]

MTU7 TADCR BF[1:0] — — — — — —

UT7AE DT7AE UT7BE DT7BE ITA6AE ITA7VE ITB6AE ITB7VE

MTU7 TADCORA

MTU7 TADCORB

MTU7 TADCOBRA

Table 4.2 List of I/O Registers (Bit Order) (21 / 30)

Module 
Abbreviation

Register 
Abbreviation

Bit
31/23/15/7

Bit 
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0
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GPT0 GTDBU

GPT0 GTDBD

GPT0 GTSOS — — — — — — — —

— — — — — — SOS[1:0]

GPT0 GTSOTR — — — — — — — —

— — — — — — — SOTR

GPT1 GTIOR OBHLD OBDFLT GTIOB[5:0]

OAHLD OADFLT GTIOA[5:0]

GPT1 GTINTAD ADTRBDEN ADTRBUEN ADTRADEN ADTRAUEN EINT — — —

GTINTPR[1:0] GTINTF GTINTE GTINTD GTINTC GTINTB GTINTA

GPT1 GTCR — — CCLR[1:0] — — TPCS[1:0]

— — — — — MD[2:0]

GPT1 GTBER — ADTDB ADTTB[1:0] — ADTDA ADTTA[1:0]

— CCRSWT PR[1:0] CCRB[1:0] CCRA[1:0]

GPT1 GTUDC — — — — — — — —

— — — — — — UDF UD

GPT1 GTITC — ADTBL — ADTAL — IVTT[2:0]

IVTC[1:0] ITLF ITLE ITLD ITLC ITLB ITLA

GPT1 GTST TUCF — — — DTEF ITCNT[2:0]

TCFPU TCFPO TCFF TCFE TCFD TCFC TCFB TCFA

GPT1 GTCNT

GPT1 GTCCRA

GPT1 GTCCRB

GPT1 GTCCRC

GPT1 GTCCRD

GPT1 GTCCRE

GPT1 GTCCRF

GPT1 GTPR

GPT1 GTPBR

GPT1 GTPDBR

GPT1 GTADTRA

GPT1 GTADTBRA

GPT1 GTADTDBRA

GPT1 GTADTRB

Table 4.2 List of I/O Registers (Bit Order) (25 / 30)

Module 
Abbreviation

Register 
Abbreviation

Bit
31/23/15/7

Bit 
30/22/14/6

Bit
29/21/13/5

Bit
28/20/12/4

Bit
27/19/11/3

Bit
26/18/10/2

Bit
25/17/9/1

Bit
24/16/8/0
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Note 1. This includes the multiplexed input pins, except in cases where port pins PB1 and PB2 are used as RIIC input pins or port pins 
P22 to P24, P30, PA3 to PA5, PB0, PD0 to PD2, or PD6 are used as RSPI input pins.

Input capacitance All input pins
(except for ports PB1 
and PB2)

Cin - - 15 pF Vin = 0 V, 
f = 1 MHz, 
Ta = 25C

Ports PB1 and PB2 - - 30

Table 5.2 DC Characteristics (1) (3 / 3)
Note: Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0V 
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Typ. Max. Unit Test Conditions
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Note 1. Supply current values are with all output pins unloaded.
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 = 8:4)

 ICC max. = 0.54 x f + 16 (max.)
 ICC max. = 0.3 x f + 5 (normal operation)
 ICC max. = 0.44 x f + 16 (sleep mode)

Note 4. Measured with clocks not supplied to the peripheral functions. This does not include the BGO operation.
Note 5. Incremented if data is written to or erased from the ROM or data flash for data storage during the program execution.
Note 6. The values are for reference.

Table 5.3 DC Characteristics (2)
Note: Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Typ. Max. Unit
Test 
Conditions

Supply 
current*1

In operation Max.*2 ICC
*3 - - 70 mA ICLK = 

100 MHz
PCLK = 
50 MHz

Normal*4 - 35 -

Increased by BGO 
operation*5

- 15 -

Sleep 22 60

All-module-clock-stop mode*6 14 28

Standby 
mode

Software standby mode - 0.10 3 mA

Deep software standby 
mode

- 20 60 A

Analog power 
supply current

During 12-bit A/D conversion (when a 
sample-and-hold circuit is in use; per unit)

AICC0 - 3 5 mA

During 12-bit A/D conversion (when a 
sample-and-hold circuit is not in use; per 
unit)

- 3 5 mA

Programmable gain amp (per channel) - 1 2 mA

Window comparator (1 channel) 0.5 1 mA

Window comparator (6 channels) - 1 2 mA

During 12-bit A/D conversion (per unit) - 60 90 A

During 10-bit A/D conversion (per unit) AICC - 0.9 2 mA

Waiting for 10-bit A/D conversion (all units) - 0.3 3 A

Reference 
power supply 
current

During 12-bit A/D conversion (per unit) AIREFH0 - 1.6 3 mA

Waiting for 12-bit A/D conversion (all units) - 1.6 3 mA

During 10-bit A/D conversion (per unit) AIREF - 0.1 1 mA

Waiting for 10-bit A/D conversion (all units) - 0.1 3 A

VCC rising gradient SVCC - - 20 ms/V
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Figure 5.3 Oscillation Settling Timing after Deep Software Standby Mode

Invalid by the 
internal reset

IRQ exception handling
DIRQnEG = 1
SSBY = 1

Deep software 
standby mode 

(power-down mode)
Reset exception 
handling

Oscillation 
settling time

tOSC3

WAIT instruction

When IOKEEP=L

Operating

When IOKEEP=H

Oscillator

ICLK

IRQ

IRQ interrupt

DIRQnF set request Set

DIRQnEG bit Set

DPSBY bit Set

IOKEEP bit ClearedSetL

I/O port Operating Retained

IOKEEP bit

I/O port Operating Retained Operating

DPSRSTF flag

Internal reset

L

H
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Note: • tIcyc: ICLK cycle

Figure 5.16 MTU3 Input/Output Timing

Figure 5.17 MTU3 Clock Input Timing

Table 5.12 Timing of On-Chip Peripheral Modules (4)
Note:Items for which test conditions are not specifically stated in the table below have the same values under conditions 1 to 3.

Condition 1: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 3.0 to 3.6 V, VREFH0 = 3.0 V to AVCC0, VREF = 3.0 V to AVCC

Condition 2: VCC = PLLVCC = 2.7 to 3.6 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC

Condition 3: VCC = PLLVCC = 4.0 to 5.5 V, VSS = PLLVSS = AVSS0 = AVSS = VREFL0 = 0 V 
AVCC0 = AVCC = 4.0 to 5.5 V, VREFH0 = 4.0 V to AVCC0, VREF = 4.0 V to AVCC
Ta = Topr. Ta is the same under conditions 1 to 3.

Item Symbol Min. Max. Unit
Test 
Conditions

MTU3 Input capture input pulse width
(single-edge setting)

tTICW 3.0 - tIcyc Figure 5.16

Input capture input pulse width
(both-edge setting)

tTICW 5.0 - tIcyc

Timer clock pulse width 
(single-edge setting)

tTCKWH/L 3.0 - tIcyc Figure 5.17

Timer clock pulse width 
(both-edge setting)

tTCKWH/L 5.0 - tIcyc

Timer clock pulse width 
(phase coefficient mode)

tTCKWH/L 5.0 - tIcyc

GPT Input capture input pulse width
(single-edge setting)

tGTICW 3.0 - tIcyc Figure 5.18

Input capture input pulse width
(both-edge setting)

tGTICW 5.0 - tIcyc

Input capture 
input

ICLK

tTICW

MTCLKA to 
MTCLKD

ICLK

tTCKWL tTCKWH
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Figure 5.21 Voltage Detection Circuit Timing (Vdet1)

Figure 5.22 Voltage Detection Circuit Timing (Vdet2)
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