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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"
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RX111 Group 1. Overview
Table 1.5 List of Pins and Pin Functions (64-Pin LFQFP/LQFP) (1/2)
Pin Power Supply, Clock, Timers Communication
No. System Control 1/0 Port (MTU, POE, RTC) (SCle, SCIf, RSPI, RIIC, USB) Others
1 P03 DAO
2 P27 MTIOC2B SCK1/SCK12 IRQ3/CMPA2/
CACREF/ADTRGO#
3 P26 MTIOC2A TXD1/SMOSI1/SSDA1/USBO_VBUSEN
4 P30 MTIOC4B/POES# RXD1/SMISO1/SSCL1 IRQO
5 P31 MTIOC4D CTSI#/RTS1#/SS1# IRQ1
6 MD FINED
7 RES#
8 XCOouT
9 XCIN PH7
10 UPSEL P35 NMI
11 XTAL
12 EXTAL
13 VCL
14 VSS
15 vce
16 P32 MTIOCOC/RTCOUT IRQ2
17 P17 MTIOCOC/MTIOC3A/ SCK1/MISOA/SDAO/RXD12/RXDX12/  IRQ7
MTIOC3B/POE8# SMISO12/SSCL12
18 P16 MTIOC3C/MTIOC3D/ TXD1/SMOSI1/SSDA1/MOSIA/SCLO/ IRQ6/ADTRGO#
RTCOUT USBO_VBUS/USBO_VBUSEN/
USBO_OVRCURB
19 P15 MTIOCOB/MTCLKB RXD1/SMISO1/SSCL1/RSPCKA IRQ5/CLKOUT
20 UB# P14 MTIOCOA/MTIOC3A/ CTSI#/RTS1#/SS1#/SSLAO/TXD12/ IRQ4
MTCLKA TXDX12/SI0X12/SMOSI12/SSDA12/
USBO_OVRCURA
21 VCC_USB
22 USBO_DM
23 USBO_DP
24 VSS_USB
25 P55 MTIOC4D
26 P54 MTIOC4B
27 PC7 MTIOC3A/MTCLKB TXD1/SMOSI1/SSDA1/MISOA/ CACREF
USBO_OVRCURB
28 PC6 MTIOC3C/MTCLKA RXD1/SMISO1/SSCL1/MOSIA/
USBO_EXICEN
29 PC5 MTIOC3B/MTCLKD SCK1/RSPCKA/USBO_ID
30 PC4 MTIOC3D/MTCLKC/POEO#  SCK5/SSLAO/USBO_VBUS*1/ IRQ2/CLKOUT
USBO_VBUSEN
31 PC3 MTIOC4D TXD5/SMOSI5/SSDA5
32 PC2 MTIOC4B RXD5/SMISO5/SSCL5/SSLA3
33 PB7/PC1 MTIOC3B
34 PB6/PCO MTIOC3D
35 PB5 MTIOC2A/MTIOC1B/POE1#
36 PB3 MTIOCOA/MTIOC3B/ USBO_OVRCURA
MTIOC4A/POE3#
37 PB1 MTIOCOC/MTIOCAC IRQ4
38 VCC
39 PBO MTIC5W/MTIOCOC/ SCLO/RSPCKA IRQ2/ADTRGO#
RTCOUT
40 VSS
41 PA6 MTIC5V/MTCLKB/MTIOC2A/  CTS5#/RTS5#/SS5#/SDA0/MOSIA IRQ3
POE2#
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RX111 Group

1. Overview

Table 1.5 List of Pins and Pin Functions (64-Pin LFQFP/LQFP) (2/2)
Pin Power Supply, Clock, Timers Communication
No. System Control 1/0 Port (MTU, POE, RTC) (SCle, SCIf, RSPI, RIIC, USB) Others
42 PA4 MTIC5U/MTCLKA/MTIOC2B ~ TXD5/SMOSI5/SSDA5/SSLAO IRQ5
43 PA3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/MISOA IRQ6
MTIOC1B/POEO#
44 PAL MTIOCOB/MTCLKC/ SCK5/SSLA2
RTCOUT
45 PAO MTIOC4A SSLAL CACREF
46 PE5 MTIOC4C/MTIOC2B IRQ5/ANO013
47 PE4 MTIOC4D/MTIOC1A/ MOSIA IRQ4/ANO12
MTIOC3A
48 PE3 MTIOCOA/MTIOC1B/ CTS12#/RTS12#/SS12#/RSPCKA IRQ3/ANO11
MTIOC4B/POES#
49 PE2 MTIOC4A RXD12/RXDX12/SMISO12/SSCL12 IRQ7/ANO10
50 PE1 MTIOC4C TXD12/TXDX12/SIOX12/SMOSI12/ IRQ1/AN009
SSDA12
51 PEO MTIOC2A/POE3# SCK12 IRQO/ANO08
52 PE7 IRQ7/ANO15
53 PE6 IRQ6/ANO14
54 P46*2 AN006
55 P44*2 AN004
56 P43*2 ANO003
57 P42+2 AN002
58 P41*2 AN001
59 VREFLO PJ7*2
60 P40*2 ANO00O
61 VREFHO PJ6*2
62 AVSSO
63 AVCCO
64 P05 DAl
Note 1. Not 5V tolerant.
Note 2. The power source of the 1/0 buffer for these pins is AVCCO.
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RX111 Group 4. 1/0 Registers

e Longword-size 1/0O registers

MOV.L #SFR_ADDR, R1
MOV.L #SFR_DATA, [R1]
CMP [R1].L,R1

;; Next process

When executing an instruction after writing to multiple registers, only read the last 1/O register written to and execute the
instruction using that value; it is not necessary to execute the instruction using the values written to all the registers.

(3) Number of cycles necessary for accessing I/O registers

See Table 4.1 for details on the number of clock cycles necessary for accessing 1/0 registers.
The number of access cycles to 1/O registers is obtained by following equation.*?

Number of access cycles to 1/0 registers = Number of bus cycles for internal main bus 1 +
Number of divided clock synchronization cycles +
Number of bus cycles for internal peripheral buses 1 to 6

The number of bus cycles of internal peripheral buses 1 to 6 differs according to the register to be accessed.

When peripheral functions connected to internal peripheral buses 2 to 6 or registers for the external bus control unit
(except for bus error related registers) are accessed, the number of divided clock synchronization cycles is added.

The number of divided clock synchronization cycles differs depending on the frequency ratio between ICLK and PCLK
(or FCLK) or bus access timing.

In the peripheral function unit, when the frequency ratio of ICLK is equal to or greater than that of PCLK (or FCLK), the
sum of the number of bus cycles for internal main bus 1 and the number of the divided clock synchronization cycles will
be one cycle of PCLK (or FCLK) at a maximum. Therefore, one PCLK (or FCLK) has been added to the number of
access cycles shown in Table 4.1.

When the frequency ratio of ICLK is lower than that of PCLK (or FCLK), the subsequent bus access is started from the
ICLK cycle following the completion of the access to the peripheral functions. Therefore, the access cycles are described
on an ICLK basis.

Note 1. This applies to the number of cycles when the access from the CPU does not conflict with the bus access from
the different bus master (DTC).

(4) Notes on sleep mode and mode transitions

During sleep mode or mode transitions, do not write to the system control related registers (indicated by ‘SYSTEM’ in
the Module Symbol column in Table 4.1, List of /O Registers (Address Order)).
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RX111 Group

4. 1/0 Registers

4.1 I/O Register Addresses (Address Order)
Table 4.1 List of 1/0 Registers (Address Order) (1/16)
Module Register Numberof  Access Number of Access

Address Symbol Register Name Symbol Bits Size States
0008 0000h  SYSTEM Mode Monitor Register MDMONR 16 16 3ICLK
0008 0008h  SYSTEM System Control Register 1 SYSCR1 16 16 3ICLK
0008 000Ch  SYSTEM Standby Control Register SBYCR 16 16 3ICLK
0008 0010h  SYSTEM Module Stop Control Register A MSTPCRA 32 32 3ICLK
0008 0014h  SYSTEM Module Stop Control Register B MSTPCRB 32 32 3ICLK
0008 0018h  SYSTEM Module Stop Control Register C MSTPCRC 32 32 3ICLK
0008 0020h  SYSTEM System Clock Control Register SCKCR 32 32 3ICLK
0008 0026h  SYSTEM System Clock Control Register 3 SCKCR3 16 16 3ICLK
0008 0028h  SYSTEM PLL Control Register PLLCR 16 16 3ICLK
0008 002Ah  SYSTEM PLL Control Register 2 PLLCR2 8 8 3ICLK
0008 0032h  SYSTEM Main Clock Oscillator Control Register MOSCCR 8 8 3ICLK
0008 0033h  SYSTEM Sub-Clock Oscillator Control Register SOSCCR 8 8 3ICLK
0008 0034h  SYSTEM Low-Speed On-Chip Oscillator Control Register LOCOCR 8 8 3ICLK
0008 0035h  SYSTEM IWDT-Dedicated On-Chip Oscillator Control Register ILOCOCR 8 8 3ICLK
0008 0036h  SYSTEM High-Speed On-Chip Oscillator Control Register HOCOCR 8 8 3ICLK
0008 003Ch  SYSTEM Oscillation Stabilization Flag Register OSCOVFSR 8 8 3ICLK
0008 003Eh  SYSTEM CLKOUT Output Control Register CKOCR 16 16 3ICLK
0008 0040h  SYSTEM Oscillation Stop Detection Control Register OSTDCR 8 8 3ICLK
0008 0041h  SYSTEM Oscillation Stop Detection Status Register OSTDSR 8 8 3ICLK
0008 00AOh  SYSTEM Operating Power Control Register OPCCR 8 8 3ICLK
0008 00Alh SYSTEM Sleep Mode Return Clock Source Switching Register RSTCKCR 8 8 3ICLK
0008 00A2h  SYSTEM Main Clock Oscillator Wait Control Register MOSCWTCR 8 8 3ICLK
0008 00A5h  SYSTEM High-Speed On-Chip Oscillator Wait Control Register HOCOWTCR 8 8 3ICLK
0008 00AAh  SYSTEM Sub Operating Power Control Register SOPCCR 8 8 3ICLK
0008 00COh  SYSTEM Reset Status Register 2 RSTSR2 8 8 3ICLK
0008 00C2h SYSTEM Software Reset Register SWRR 16 16 3ICLK
0008 0OEOh  SYSTEM Voltage Monitoring 1 Circuit Control Register 1 LVD1CR1 8 8 3ICLK
0008 00Elh SYSTEM Voltage Monitoring 1 Circuit Status Register LVD1SR 8 8 3ICLK
0008 00E2h  SYSTEM Voltage Monitoring 2 Circuit Control Register 1 LVD2CR1 8 8 3ICLK
0008 00E3h  SYSTEM Voltage Monitoring 2 Circuit Status Register LVD2SR 8 8 3ICLK
0008 O3FEh  SYSTEM Protect Register PRCR 16 16 3ICLK
0008 1300h  BSC Bus Error Status Clear Register BERCLR 8 8 2ICLK
0008 1304h  BSC Bus Error Monitoring Enable Register BEREN 8 8 2 ICLK
0008 1308h  BSC Bus Error Status Register 1 BERSR1 8 8 2 ICLK
0008 130Ah  BSC Bus Error Status Register 2 BERSR2 16 16 2 ICLK
0008 1310h  BSC Bus Priority Control Register BUSPRI 16 16 2ICLK
0008 2400h DTC DTC Control Register DTCCR 8 8 2ICLK
0008 2404h  DTC DTC Vector Base Register DTCVBR 32 32 2 ICLK
0008 2408h  DTC DTC Address Mode Register DTCADMOD 8 8 2 ICLK
0008 240Ch DTC DTC Module Start Register DTCST 8 8 2 ICLK
0008 240Eh  DTC DTC Status Register DTCSTS 16 16 2 ICLK
0008 7010h  ICU Interrupt Request Register 016 IR016 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 7020h  ICU Interrupt Request Register 032 IR032 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 7024h  ICU Interrupt Request Register 036 IR036 8 8 2 ICLK
0008 7025h  ICU Interrupt Request Register 037 IR037 8 8 2ICLK
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RX111 Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (4/16)
Module Register Numberof  Access Number of Access

Address Symbol Register Name Symbol Bits Size States
0008 7187h  ICU DTC Activation Enable Register 135 DTCER135 8 8 2ICLK
0008 7188h  ICU DTC Activation Enable Register 136 DTCER136 8 8 2 ICLK
0008 7189%h  ICU DTC Activation Enable Register 137 DTCER137 8 8 2ICLK
0008 718Ah  ICU DTC Activation Enable Register 138 DTCER138 8 8 2 ICLK
0008 718Bh  ICU DTC Activation Enable Register 139 DTCER139 8 8 2ICLK
0008 718Ch ICU DTC Activation Enable Register 140 DTCER140 8 8 2 ICLK
0008 718Dh  ICU DTC Activation Enable Register 141 DTCER141 8 8 2 ICLK
0008 71DBh  ICU DTC Activation Enable Register 219 DTCER219 8 8 2 ICLK
0008 71DCh ICU DTC Activation Enable Register 220 DTCER220 8 8 2ICLK
0008 71DFh ICU DTC Activation Enable Register 223 DTCER223 8 8 2 ICLK
0008 71EOh  ICU DTC Activation Enable Register 224 DTCER224 8 8 2 ICLK
0008 71EFh ICU DTC Activation Enable Register 239 DTCER239 8 8 2 ICLK
0008 71FOh  ICU DTC Activation Enable Register 240 DTCER240 8 8 2ICLK
0008 71F7h  ICU DTC Activation Enable Register 247 DTCER247 8 8 2 ICLK
0008 71F8h  ICU DTC Activation Enable Register 248 DTCER248 8 8 2ICLK
0008 7202h  ICU Interrupt Request Enable Register 02 |IER02 8 8 2 ICLK
0008 7203h  ICU Interrupt Request Enable Register 03 IERO3 8 8 2ICLK
0008 7204h  ICU Interrupt Request Enable Register 04 |IER04 8 8 2 ICLK
0008 7205h  ICU Interrupt Request Enable Register 05 IERO5 8 8 2ICLK
0008 7207h  ICU Interrupt Request Enable Register 07 |IERO7 8 8 2 ICLK
0008 7208h  ICU Interrupt Request Enable Register 08 IER0O8 8 8 2ICLK
0008 720Bh  ICU Interrupt Request Enable Register 0B |IEROB 8 8 2 ICLK
0008 720Ch  ICU Interrupt Request Enable Register 0C IEROC 8 8 2ICLK
0008 720Dh  ICU Interrupt Request Enable Register 0D |IEROD 8 8 2 ICLK
0008 720Eh  ICU Interrupt Request Enable Register OE |IEROE 8 8 2ICLK
0008 720Fh  ICU Interrupt Request Enable Register OF |IEROF 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 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 2ICLK
0008 721Fh  ICU Interrupt Request Enable Register 1F IER1F 8 8 2 ICLK
0008 72EOh  ICU Software Interrupt Activation Register SWINTR 8 8 2 ICLK
0008 72FOh  ICU Fast Interrupt Set Register FIR 16 16 2 ICLK
0008 7300h  ICU Interrupt Source Priority Register 000 IPRO0OO 8 8 2 ICLK
0008 7303h  ICU Interrupt Source Priority Register 003 IPRO0O3 8 8 2 ICLK
0008 7304h  ICU Interrupt Source Priority Register 004 IPRO04 8 8 2 ICLK
0008 7305h  ICU Interrupt Source Priority Register 005 IPRO0O5 8 8 2 ICLK
0008 7320h  ICU Interrupt Source Priority Register 032 IPR0O32 8 8 2 ICLK
0008 7321h  ICU Interrupt Source Priority Register 033 IPRO33 8 8 2 ICLK
0008 7322h  ICU Interrupt Source Priority Register 034 IPRO34 8 8 2 ICLK
0008 7324h  ICU Interrupt Source Priority Register 036 IPRO36 8 8 2 ICLK
0008 7325h  ICU Interrupt Source Priority Register 037 IPRO37 8 8 2 ICLK
0008 7326h  ICU Interrupt Source Priority Register 038 IPR0O38 8 8 2 ICLK
0008 732Ch  ICU Interrupt Source Priority Register 044 IPRO44 8 8 2 ICLK
0008 733%h  ICU Interrupt Source Priority Register 057 IPRO57 8 8 2 ICLK
0008 733Fh  ICU Interrupt Source Priority Register 063 IPR0O63 8 8 2 ICLK
0008 7340h  ICU Interrupt Source Priority Register 064 IPRO64 8 8 2 ICLK
0008 7341h  ICU Interrupt Source Priority Register 065 IPRO65 8 8 2 ICLK
0008 7342h  ICU Interrupt Source Priority Register 066 IPRO66 8 8 2 ICLK
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RX111 Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (8/16)
Module Register Numberof  Access Number of Access
Address Symbol Register Name Symbol Bits Size States
0008 864Ah  MTU4 Timer A/D Converter Start Request Cycle Set Buffer Register B TADCOBRB 16 16 2 or 3 PCLKB
0008 8660h  MTU Timer Waveform Control Register TWCR 8 8,16 2 or 3 PCLKB
0008 8680h  MTU Timer Start Register TSTR 8 8,16 2 or 3PCLKB
0008 8681h  MTU Timer Synchronous Register TSYR 8 8,16 2 or 3 PCLKB
0008 8684h  MTU Timer Read/Write Enable Register TRWER 8 8,16 2 or 3PCLKB
0008 8690h  MTUO Noise Filter Control Register NFCR 8 8,16 2 or 3 PCLKB
0008 8691h  MTU1L Noise Filter Control Register NFCR 8 8,16 2 or 3PCLKB
0008 8692h  MTU2 Noise Filter Control Register NFCR 8 8,16 2 or 3 PCLKB
0008 8693h  MTU3 Noise Filter Control Register NFCR 8 8,16 2 or 3PCLKB
0008 8694h  MTU4 Noise Filter Control Register NFCR 8 8,16 2 or 3 PCLKB
0008 8695h  MTU5 Noise Filter Control Register NFCR 8 8,16 2 or 3PCLKB
0008 8700h  MTUO Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8701h  MTUO Timer Mode Register TMDR 8 8 2 or 3 PCLKB
0008 8702h  MTUO Timer 1/O Control Register H TIORH 8 8 2 or 3 PCLKB
0008 8703h  MTUO Timer 1/O Control Register L TIORL 8 8 2 or 3PCLKB
0008 8704h  MTUO Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB
0008 8705h  MTUO Timer Status Register TSR 8 8 2 or 3 PCLKB
0008 8706h ~ MTUO Timer Counter TCNT 16 16 2 or 3 PCLKB
0008 8708h  MTUO Timer General Register A TGRA 16 16 2 or 3 PCLKB
0008 870Ah  MTUO Timer General Register B TGRB 16 16 2 or 3 PCLKB
0008 870Ch  MTUO Timer General Register C TGRC 16 16 2 or 3 PCLKB
0008 870Eh  MTUO Timer General Register D TGRD 16 16 2 or 3 PCLKB
0008 8720h  MTUO Timer General Register E TGRE 16 16 2 or 3 PCLKB
0008 8722h  MTUO Timer General Register F TGRF 16 16 2 or 3 PCLKB
0008 8724h  MTUO Timer Interrupt Enable Register 2 TIER2 8 8 2 or 3PCLKB
0008 8726h  MTUO Timer Buffer Operation Transfer Mode Register TBTM 8 8 2 or 3 PCLKB
0008 8780h  MTU1 Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8781h MTU1 Timer Mode Register TMDR 8 8 2 or 3 PCLKB
0008 8782h  MTU1 Timer I/O Control Register TIOR 8 8 2 or 3PCLKB
0008 8784h  MTU1 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB
0008 8785h  MTU1 Timer Status Register TSR 8 8 2 or 3 PCLKB
0008 8786h  MTU1 Timer Counter TCNT 16 16 2 or 3 PCLKB
0008 8788h  MTU1 Timer General Register A TGRA 16 16 2 or 3 PCLKB
0008 878Ah  MTU1 Timer General Register B TGRB 16 16 2 or 3 PCLKB
0008 8790h  MTU1 Timer Input Capture Control Register TICCR 8 8 2 or 3 PCLKB
0008 8800h  MTU2 Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 8801h  MTU2 Timer Mode Register TMDR 8 8 2 or 3 PCLKB
0008 8802h  MTU2 Timer I/O Control Register TIOR 8 8 2 or 3 PCLKB
0008 8804h  MTU2 Timer Interrupt Enable Register TIER 8 8 2 or 3 PCLKB
0008 8805h  MTU2 Timer Status Register TSR 8 8 2 or 3 PCLKB
0008 8806h  MTU2 Timer Counter TCNT 16 16 2 or 3PCLKB
0008 8808h  MTU2 Timer General Register A TGRA 16 16 2 or 3 PCLKB
0008 880Ah  MTU2 Timer General Register B TGRB 16 16 2 or 3 PCLKB
0008 8880h  MTUS Timer Counter U TCNTU 16 16 2 or 3 PCLKB
0008 8882h  MTUS Timer General Register U TGRU 16 16 2 or 3 PCLKB
0008 8884h  MTUS5 Timer Control Register U TCRU 8 8 2 or 3 PCLKB
0008 8886h  MTUS Timer I/O Control Register U TIORU 8 8 2 or 3 PCLKB
0008 8890h  MTUS Timer Counter V TCNTV 16 16 2 or 3 PCLKB
0008 8892h  MTUS Timer General Register V TGRV 16 16 2 or 3 PCLKB
0008 8894h  MTUS5 Timer Control Register V TCRV 8 8 2 or 3PCLKB
0008 8896h  MTUS Timer I/O Control Register V TIORV 8 8 2 or 3 PCLKB
0008 88A0h  MTUS Timer Counter W TCNTW 16 16 2 or 3PCLKB
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RX111 Group

4. 1/0 Registers

Table 4.1 List of /O Registers (Address Order) (11/16)
Module Register Numberof  Access Number of Access
Address Symbol Register Name Symbol Bits Size States
0008 B127h  ELC Port Buffer Register 1 PDBF1 8 8 2 or 3 PCLKB
0008 B129h ELC Event Link Port Setting Register 0 PELO 8 8 2 or 3 PCLKB
0008 B12Ah ELC Event Link Port Setting Register 1 PEL1 8 8 2 or 3PCLKB
0008 B12Dh ELC Event Link Software Event Generation Register ELSEGR 8 8 2 or 3 PCLKB
0008 B300h  SCI12 Serial Mode Register SMR 8 8 2 or 3PCLKB
0008 B301h SCl12 Bit Rate Register BRR 8 8 2 or 3 PCLKB
0008 B302h  SCI12 Serial Control Register SCR 8 8 2 or 3PCLKB
0008 B303h  SCl12 Transmit Data Register TDR 8 8 2 or 3 PCLKB
0008 B304h  SCI12 Serial Status Register SSR 8 8 2 or 3PCLKB
0008 B305h  SCl12 Receive Data Register RDR 8 8 2 or 3 PCLKB
0008 B306h  SCI12 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB
0008 B307h  SCl12 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB
0008 B308h  SCI12 Noise Filter Setting Register SNFR 8 8 2 or 3PCLKB
0008 B309h  SCl12 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB
0008 B30Ah SCI12 12C Mode Register 2 SIMR2 8 8 2 or 3PCLKB
0008 B30Bh  SCl12 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB
0008 B30Ch  SCl12 12C Status Register SISR 8 8 2 or 3 PCLKB
0008 B30Dh  SCl12 SPI Mode Register SPMR 8 8 2 or 3 PCLKB
0008 B320h  SCI12 Extended Serial Mode Enable Register ESMER 8 8 2 or 3PCLKB
0008 B321h  SCl12 Control Register 0 CRO 8 8 2 or 3 PCLKB
0008 B322h  SCI12 Control Register 1 CR1 8 8 2 or 3PCLKB
0008 B323h  SCl12 Control Register 2 CR2 8 8 2 or 3 PCLKB
0008 B324h  SCI12 Control Register 3 CR3 8 8 2 or 3PCLKB
0008 B325h  SCl12 Port Control Register PCR 8 8 2 or 3 PCLKB
0008 B326h  SCI12 Interrupt Control Register ICR 8 8 2 or 3PCLKB
0008 B327h  SCl12 Status Register STR 8 8 2 or 3 PCLKB
0008 B328h  SCI12 Status Clear Register STCR 8 8 2 or 3PCLKB
0008 B329h  SCl12 Control Field 0 Data Register CFODR 8 8 2 or 3 PCLKB
0008 B32Ah  SCl12 Control Field 0 Compare Enable Register CFOCR 8 8 2 or 3 PCLKB
0008 B32Bh  SCl12 Control Field 0 Receive Data Register CFORR 8 8 2 or 3 PCLKB
0008 B32Ch  SCl12 Primary Control Field 1 Data Register PCF1DR 8 8 2 or 3PCLKB
0008 B32Dh  SCl12 Secondary Control Field 1 Data Register SCF1DR 8 8 2 or 3 PCLKB
0008 B32Eh  SCI12 Control Field 1 Compare Enable Register CF1CR 8 8 2 or 3 PCLKB
0008 B32Fh  SCl12 Control Field 1 Receive Data Register CF1RR 8 8 2 or 3 PCLKB
0008 B330h  SCI12 Timer Control Register TCR 8 8 2 or 3 PCLKB
0008 B331h SCl12 Timer Mode Register TMR 8 8 2 or 3 PCLKB
0008 B332h  SCl12 Timer Prescaler Register TPRE 8 8 2 or 3PCLKB
0008 B333h  SCl12 Timer Count Register TCNT 8 8 2 or 3 PCLKB
0008 COO0Oh  PORTO Port Direction Register PDR 8 8 2 or 3PCLKB
0008 C001h PORT1 Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 C0O02h  PORT2 Port Direction Register PDR 8 8 2 or 3PCLKB
0008 C003h PORT3 Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 CO04h  PORT4 Port Direction Register PDR 8 8 2 or 3PCLKB
0008 CO05h  PORT5 Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 COOAh  PORTA Port Direction Register PDR 8 8 2 or 3PCLKB
0008 CO0OBh PORTB Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 COOCh PORTC Port Direction Register PDR 8 8 2 or 3PCLKB
0008 COOEh PORTE Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 C012h  PORTJ Port Direction Register PDR 8 8 2 or 3PCLKB
0008 C020h  PORTO Port Output Data Register PODR 8 8 2 or 3 PCLKB
0008 C021h PORT1 Port Output Data Register PODR 8 8 2 or 3PCLKB
0008 C022h  PORT2 Port Output Data Register PODR 8 8 2 or 3 PCLKB
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RX111 Group

5. Electrical Characteristics

5. Electrical Characteristics

5.1 Absolute Maximum Ratings

Table 5.1 Absolute Maximum Ratings
Conditions: VSS = AVSSO = VREFLO=VSS_USB=0V
Item Symbol Value Unit
Power supply voltage VCC, VCC_USB -0.3to +4.6 \%
Input voltage Ports for 5 V tolerant*! Vin -0.3to +6.5 \
Ports P40 to P44, P46, Vin —0.3 to AVCCO +0.3 \
ports PJ6, PJ7
Ports other than above Vin -0.3to VCC +0.3 \%
Reference power supply voltage VREFHO —-0.3 to AVCCO +0.3 \%
Analog power supply voltage AVCCO -0.3to +4.6 \
Analog input voltage Van -0.3to AVCCO + 0.3 \%
(when ANOOO to ANO04 and AN0O6 used)
-0.3toVCC +0.3
(when ANOO8 to ANO15 used)
Operating temperature*2 Topr —40 to +85 °C
—40 to +105
Storage temperature Tstg -55to +125 °C

Caution: Permanent damage to the MCU may result if absolute maximum ratings are exceeded.

To preclude any malfunctions due to noise interference, insert capacitors of high frequency characteristics between the VCC and

VSS pins, between the AVCCO and AVSSO pins, between the VCC_USB and VSS_USB pins, and between the VREFHO and

VREFLO pins. Place capacitors of about 0.1 yF as close as possible to every power supply pin and use the shortest and heaviest

possible traces. Also, connect capacitors as stabilization capacitance.

Connect the VCL pin to a VSS pin via a 4.7 yF capacitor. The capacitor must be placed close to the pin, refer to section 5.12.1,

Connecting VCL Capacitor and Bypass Capacitors.

Do not input signals or an I/O pull-up power supply to ports other than 5-V tolerant ports while the device is not powered. The
current injection that results from input of such a signal or I/O pull-up may cause malfunction and the abnormal current that
passes in the device at this time may cause degradation of internal elements.

If input voltage (within the specified range from -0.3 to + 6.5V) is applied to 5-V tolerant ports, it will not cause problems such as

damage to the MCU.

Note 1. Ports P16, P17, PAG, and PBO are 5V tolerant.

Note 2. The upper limit of operating temperature is 85°C or 105°C, depending on the product. For details, refer to 1.2 List of Products.

Table 5.2 Operating Conditions

Item Symbol Conditions Min. Typ. Max. Unit

Power supply voltages VCC*1 When USB not used 1.8 — 3.6 \Y

When USB used 3.0 — 3.6 \Y

VSS — 0 — \Y

USB power supply voltages VCC_USB — VCC — \%

VSS_USB — 0 — \

Analog power supply voltages AVCCO0*1, *2 1.8 — 3.6 \

AVSS0 — 0 — \Y

VREFHO 1.8 — AVCCO \Y

VREFLO — 0 — \Y

Note 1. When powering on AVCCO and VCC, power them on at the same time or VCC first.

Note 2. For details, refer to section 30.7.10, Voltage Range of Analog Power Supply Pins in the User's Manual: Hardware.
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Note 1. All peripheral operation is normal. This does not include BGO operation.
Average value of the tested middle samples during product evaluation
Note 2. All peripheral operation is maximum. This does not include BGO operation.
Average value of the tested upper-limit samples during product evaluation.

Figure 5.1 Voltage Dependency in High-Speed Operating Mode (Reference Data)
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Note 1. All peripheral operation is normal. This does not include BGO operation.
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Average value of the tested upper-limit samples during product evaluation.
Figure 5.2 Voltage Dependency in Middle-Speed Operating Mode (Reference Data)
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RX111 Group 5. Electrical Characteristics

Table 5.17 Permissible Output Currents (1)

Conditions: 1.8V <VCC=VCC_USB<3.6V,1.8V<AVCC0<36V,VSS=AVSS0=VSS_USB=0V,
T, =—-40 to +85°C (D version)

ltem Symbol Max. Unit
Permissible output low current Ports P40 to P44, P46, ports PJ6, PJ7 loL 0.4 mA
(average value per pin) Ports other than above 8.0
Permissible output low current Ports P40 to P44, P46, ports PJ6, PJ7 0.4
(maximum value per pin) Ports other than above 8.0
Permissible output low current Total of ports P40 to P44, P46, ports PJ6, PJ7 ZloL 2.4
Total of ports P03, P05, ports P26, P27, ports P30, P31 30
Total of ports P14 to P17, port P32, ports P54, P55, ports PBO, 30
PB1, PB3, PB5 to PB7, ports PC2 to PC7
Total of ports PAO, PA1, PA3, PA4, PAB, ports PEO to PE7 30
Total of all output pins 60
Permissible output high current Ports P40 to P44, P46, ports PJ6, PJ7 lon -0.1
(average value per pin) Ports other than above -4.0
Permissible output high current Ports P40 to P44, P46, ports PJ6, PJ7 -0.1
(maximum value per pin) Ports other than above —4.0
Permissible output high current Total of ports P40 to P44, P46, ports PJ6, PJ7 Zlon -0.6
Total of ports P03, P05, ports P26, P27, ports P30, P31 -10
Total of ports P14 to P17, port P32, ports P54, P55, ports PBO, -15
PB1, PB3, PB5 to PB7, ports PC2 to PC7
Total of ports PAO, PA1, PA3, PA4, PAG, ports PEO to PE7 -15
Total of all output pins -40

Note: Do not exceed the permissible total supply current.
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Figure 5.14 Vou/VoL and loy/lg. Temperature Characteristics of General Ports (Except for the RIIC
Output Pin, Ports P40 to P44, P46, Ports PJ6, PJ7) at VCC = 2.7 V (Reference Data)
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Figure 5.15 Vgu/VoL and lgy/loL. Temperature Characteristics of General Ports (Except for the RIIC
Output Pin, Ports P40 to P44, P46, Ports PJ6, PJ7) at VCC = 3.3 V (Reference Data)
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5.2.2 Standard I/O Pin Output Characteristics (2)

Figure 5.16 to Figure 5.18 show the characteristics of the RIIC output pin.
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Figure 516 Vg, and lg,_ Voltage Characteristics of RIIC Output Pin at T, = 25°C (Reference Data)
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Figure 5.17 Vg and Ig. Temperature Characteristics of RIIC Output Pin at VCC = 2.7 V (Reference

Data)
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Figure 5.21  Vgou/VoL and lgy/lo. Temperature Characteristics of Ports P40 to P44, P46, Ports PJ6,
PJ7 at VCC = 2.7 V (Reference Data)
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Figure 5.22 Vgu/VoL and lgy/loL. Temperature Characteristics of Ports P40 to P44, P46, Ports PJ6,

PJ7 at VCC = 3.3 V (Reference Data)
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Table 5.24 Clock Timing
Conditions: 1.8V =<VCC=VCC_USB=<3.6V,1.8V=<AVSS0<3.6V,VSS=AVSS0=VSS USB=0V, T,=-40to+105°C

Item Symbol Min. Typ. Max. Unit Test Conditions
XTAL external clock input cycle time txeye 50 — — ns | Figure 5.23
XTAL external clock input high pulse width txH 20 — — ns
XTAL external clock input low pulse width txL 20 — — ns
XTAL external clock rising time txr — — 5 ns
XTAL external clock falling time txs — — 5 ns
XTAL external clock input wait time*? tExwT 0.5 — — us
Main clock oscillator oscillation frequency 24<VCC=<3.6 fVAIN 1 — 20 MHz
1.8<VCC<24 1 — 8
Main clock oscillation stabilization time (crystal)*2 tmaiNosc — 3 — ms | Figure 5.25
Main clock oscillation stabilization time (ceramic resonator)*2 tmAINOSC — 50 us
LOCO clock oscillation frequency fLoco 3.44 4.0 4.56 MHz
LOCO clock oscillation stabilization time t oco — — 0.5 us | Figure 5.26
IWDT-dedicated clock oscillation frequency fiLoco 12.75 15 17.25 | kHz
IWDT-dedicated clock oscillation stabilization time tiLoco — — 50 us | Figure 5.24
HOCO clock oscillation frequency fioco 31.52 32 3248 | MHz | Ta=-401t0 85°C
31.68 32 32.32 Ta =-20to 85°C
31.36 32 32.64 Ta =-40to 105°C
HOCO clock oscillation stabilization time thoco2 — — 56 ps | Figure 5.28
PLL input frequency*3 feLLn 4 — 8 MHz
PLL circuit oscillation frequency*3 fpLL 32 — 48 MHz
PLL clock oscillation stabilization time tpLL — — 50 us | Figure 5.29
PLL free-running oscillation frequency feLLFR — 8 — MHz
Sub-clock oscillator oscillation frequency*> fsus — 32.768 — kHz
Sub-clock oscillation stabilization time*4 tsusosc — 0.5 — ] Figure 5.30

Note 1. Time until the clock can be used after the main clock oscillator stop bit (MOSCCR.MOSTP) is set to 0 (operating) when the
external clock is stable.

Note 2. Reference values when an 8-MHz oscillator is used.

When specifying the main clock oscillator stabilization time, set the MOSCWTCR register with a stabilization time value that is
equal to or greater than the oscillator-manufacturer-recommended value.

After changing the setting of the MOSCCR.MOSTP bit so that the main clock oscillator operates, read the OSCOVFSR.MOOVF
flag to confirm that is has become 1, and then start using the main clock.

Note 3. The VCC range that the PLL can be used is 2.4 to 3.6 V.

Note 4. After changing the setting of the SOSCCR.SOSTP bit or RCR3.RTCEN bit so that the sub-clock oscillator operates, only start
using the sub-clock after the sub-clock oscillation stabilization wait time that is equal to or greater than the
oscillator-manufacturer-recommended value has elapsed.

Reference value when a 32.768-kHz resonator is used.

Note 5. Only 32.768 kHz can be used.
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Figure 5.33 Reset Input Timing (2)
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5.12 Usage Notes

5.12.1 Connecting VCL Capacitor and Bypass Capacitors

This MCU integrates an internal voltage-down circuit, which is used for lowering the power supply voltage in the
internal MCU to adjust automatically to the optimum level. A 4.7-uF capacitor needs to be connected between this
internal voltage-down power supply (VCL pin) and VSS pin. Figure 5.63 to Figure 5.64 shows how to connect
external capacitors. Place an external capacitor close to the pins. Do not apply the power supply voltage to the VCL pin.
Insert a multilayer ceramic capacitor as a bypass capacitor between each pair of the power supply pins. Implement a
bypass capacitor to the MCU power supply pins as close as possible. Use a recommended value of 0.1 puF as the
capacitance of the capacitors. For the capacitors related to crystal oscillation, see section 9, Clock Generation Circuit
in the User’s Manual: Hardware. For the capacitors related to analog modules, also see section 30, 12-Bit A/D
Converter (S12ADb) in the User’s Manual: Hardware.

For notes on designing the printed circuit board, see the descriptions of the application note "Hardware Design Guide"
(RO1AN1411EJ). The latest version can be downloaded from Renesas Electronics Website.
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capacitor
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Sz:lg:gi?or 1] 62 AvsS0 19[]
0.1 pF 63 AVCCO 18]
[]e4 088 7Qd
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Note. Do not apply the power supply voltage to the VCL pin.
Use a 4.7-yF multilayer ceramic for the VCL pin and place it close to the pin.
A recommended value is shown for the capacitance of the bypass capacitors

Figure 5.63 Connecting Capacitors (64 Pins)
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Appendix 1. Package Dimensions

Information on the latest version of the package dimensions or mountings has been displayed in “Packages” on Renesas
Electronics Corporation website.

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
P-LFQFP64-10x10-0.50 | PLQP0064KB-A | 64P6Q-A/FP-64K/FP-64KV | 0.3g |
Hp
“
48 33 NoTE)
H H H H H H H H H H H H H H H H 1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
49 2 2. DIMENSION "*3" DOES NOT

INCLUDE TRIM OFFSET.

O

He

Dimension in Millimeters
symbel | Min [ Nom | Max
D 9.9 | 10.0| 101
E 9.9 | 10.0| 101

Terminal cross section
A | — | 14| —

LEELEEEEEEEEEEL

RAARRRAAARRARAAR

EEEEEELEEELL) Ho | 11.8 | 12.0 | 12.2
! Index mark 1 He | 11.8 | 12.0 | 12.2
A 17

Zp — —

A1 |0.05| 0.1 |0.15
b, [0.15]/0.20 | 0.25

64

3
£

b1 | — [0.18] —

I jamn) < = ﬁ: o ¢ [0.090.145] 0.20

Fam e | Ji% c1 0.125

=nc . . M R T

ol % @ N X | — | — | 008

== y | — [ — 008

Detail F ZD _ 125 .

Zg | — | 125 —
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Figure A 64-Pin LFQFP (PLQP0064KB-A)
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JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-HWQFN40-6x6-0.50

PWQNO0040KC-A

P40K8-50-4B4-4

0.09

D
DETAIL OF (A) PART
+ E
A
S
[ O
Referance Dimension in Millimeters
Symbol | Min Nom | Max
D 595 | 6.00 6.05
E 5.95 6.00 6.05
D2 A 070 | 075 | 0.80
b 0.18 0.25 0.30
A
1 o /EXPOSED DIE PAD B — om0 | —
yuuuujuyuuuuy Lp 0.30 0.40 | 0.50
40P a
=) - X — — 0.05
) d y — — 0.05
=) d
D C
= + o E2
D [an
D (= ITEM D2 E2
») C MIN [NOM[MAX| MIN [INOM[MAX
31D S5p EXPOSED
DIE PAD A |4.45|4.50|4.55|4.45|4.50|4.55
:?o nNAN m m ﬂg VARIATIONS
o[E]x [ s[ a8

©12012 Renesas Electronics Corporation. All rights reserved.

Figure E  40-Pin HWQFN (PWQNO040KC-A)
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REVISION HISTORY RX111 Group Datasheet
Description
Rev. Date
Page Summary
0.60 | Apr 15, 2013 — First edition, issued
0.90 | May 15, 2013 | Features
1 Changed
1. Overview

2to4 Table 1.1 Outline of Specifications changed
10to 12 | Table 1.4 Pin Functions changed
13 Figure 1.3 Pin Assignments of the 64-Pin LQFP changed
14 Figure 1.4 Pin Assignments of the 64-Pin WFLGA changed
15 Figure 1.5 Pin Assignments of the 48-Pin LQFP/HWQFN changed
18,19 | Table 1.5 List of Pins and Pin Functions (64-Pin LQFP) changed, Note 1 added
20,21 | Table 1.6 List of Pins and Pin Functions (64-Pin WFLGA) changed, Note 1 added
22,23 | Table 1.7 List of Pins and Pin Functions (48-Pin LQFP/HWQFN) changed, Note 1 added
24,25 | Table 1.8 List of Pins and Pin Functions (40-Pin HWQFN) changed, Note 1 added
26 Table 1.9 List of Pins and Pin Functions (36-Pin WFLGA) changed, Note 1 added
4. 1/0 Registers
331048 | Table 5.1 List of I/0O Registers (Address Order) changed
1.00 | Jun 19, 2013 | 1. Overview
9 Figure 1.2 Block Diagram changed
20,21 | Table 1.6 List of Pins and Pin Functions (64-Pin WFLGA) changed
26 Table 1.9 List of Pins and Pin Functions (36-Pin WFLGA) changed
4. 1/0 Registers
33t048 | Table 4.1 List of I/O Registers (Address Order) changed
5. Electrical Characteristics
491099 | Added
1.20 | Sep 29, 2014 | 1. Overview
2to 4 Table 1.1 Outline of Specifications: ROM capacity and RAM capacity changed, Unique ID added
6,7 Table 1.3 List of Products, changed
8 Figure 1.1 How to Read the Product Part No., Memory Capacity, and Package Type, changed
9 Figure 1.2 Block Diagram changed
10 Table 1.4 Pin Functions changed
15 Figure 1.5 Pin Assignments of the 48-Pin LFQFP/HWQFN: Note added
16 Figure 1.6 Pin Assignments of the 40-Pin HWQFN: Note added
3. Address Space
30 | Figure 3.1 Memory Map, changed
4. 1/0 Registers
331048 | Table 4.1 List of I/O Registers (Address Order), changed
5. Electrical Characteristics
49 Table 5.1 Absolute Maximum Ratings, Table 5.2 Recommended Operating Conditions, changed
50 Table 5.3 DC Characteristics (1) and Table 5.4 DC Characteristics (2), changed
51 Table 5.5 DC Characteristics (3), changed
55,56 | Table 5.8 DC Characteristics (6), added
56 Table 5.9 DC Characteristics (7), changed
58 Table 5.10 DC Characteristics (8), added
59 Table 5.13 DC Characteristics (11), changed
61 Table 5.19 Output Values of Voltage (1) and Table 5.20 Output Values of Voltage (2), changed
68 Table 5.22 Operation Frequency Value (Middle-Speed Operating Mode) changed,
Note 4 added
69 Table 5.24 Clock Timing, changed
78 Table 5.32 Timing of On-Chip Peripheral Modules (1) changed
81 Table 5.35 Timing of On-Chip Peripheral Modules (4), changed
82 Table 5.36 Timing of On-Chip Peripheral Modules (5): Note 2 deleted
83 Figure 5.37 SCK Clock Input Timing changed
84 Figure 5.38 SCI Input/Output Timing: Clock Synchronous Mode changed
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Description
Page Summary
1.20 | Sep 29, 2014 85 Figure 5.41 RSPI Clock Timing and Simple SPI Clock Timing, Figure 5.42 RSPI Timing (Master,
CPHA =0) (Bit Rate: PCLKB Set to Division Ratio Other Than Divided by 2) and Simple SPI Timing
(Master, CKPH = 1) changed
86 Figure 5.43 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKB Set to Divided by 2) added,
Figure 5.44 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Set to Division Ratio Other Than
Divided by 2) and Simple SPI Timing (Master, CKPH = 0) changed
87 Figure 5.45 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Set to Divided by 2) added,
Figure 5.46 RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH = 1) changed
88 Figure 5.47 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0) changed
89 Table 5.37 USB Characteristics (USBO_DP and USBO_DM Pin Characteristics) and Figure 5.49
USBO_DP and USBO_DM Output Timing, changed
90 Figure 5.50 Test Circuit, changed
91 Table 5.38 A/D Conversion Characteristics (1), Figure 5.51 AVCCO to AVREFHO Voltage Range,
changed
92 Table 5.39 A/D Conversion Characteristics (2), Table 5.40 A/D Conversion Characteristics (3)
changed
101 Table 5.49 ROM (Flash Memory for Code Storage) Characteristics (2) and Table 5.50 ROM (Flash
Memory for Code Storage) Characteristics (3), changed
102 Table 5.52 E2 DataFlash Characteristics (2), Table 5.53 E2 DataFlash Characteristics (3) changed
1.21 | Dec 09, 2014 | 1. Overview
2to4 Table 1.1 Outline of Specifications Unique ID, changed

5. Electrical Characteristics

51 Table 5.3 DC Characteristics (1) and Table 5.4 DC Characteristics (2), changed

61 Table 5.19 Output Voltage (1) and Table 5.20 Output Voltage (2), changed

102 Table 5.52 E2 DataFlash Characteristics (2): high-speed operating mode and Table 5.53 E2
DataFlash Characteristics (3): middle-speed operating mode, changed
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