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RX110 Group 1. Overview

Table 1.4 Pin Functions (2/3)

Classifications  Pin Name I/0 Description

Serial o Simple 12C mode
communications

interface (SCle) SSCL1, SSCL5 110 Input/output pins for the 12C clock.
SSDA1, SSDA5 110 Input/output pins for the 12C data.
e Simple SPI mode
SCK1, SCK5 110 Input/output pins for the clock.
SMISO1, SMISO5 1/0 Input/output pins for slave transmit data.
SMOSI1, SMOSI5 1/0 Input/output pins for master transmit data.
SS1#, SS5# Input Chip-select input pins.
Serial e Asynchronous mode/clock synchronous mode
?nigggzigg’gs SCK12 110 Input/output pin for the clock.
RXD12 Input Input pin for receiving data.
TXD12 Output  Output pin for transmitting data.
CTS12# Input Input pin for controlling the start of transmission and reception.
RTS12# Output  Output pin for controlling the start of transmission and reception.

o Simple 12C mode

SSCL12 110 Input/output pin for the 12C clock.
SSDA12 1/10 Input/output pin for the 12C data.
e Simple SPI mode
SCK12 1/0 Input/output pin for the clock.
SMISO12 1/0 Input/output pin for slave transmit data.
SMOSI12 1/0 Input/output pin for master transmit data.
SSi12# Input Chip-select input pin.
e Extended serial mode
RXDX12 Input Input pin for data reception by SCIf.
TXDX12 Output  Output pin for data transmission by SCIf.
SIOX12 110 Input/output pin for data reception or transmission by SCIf.
I2C bus interface SCLO 110 Input/output pin for 12C bus interface clocks. Bus can be directly driven by
the N-channel open drain output.
SDAO 1/0 Input/output pin for 12C bus interface data. Bus can be directly driven by the
N-channel open drain output.
Serial peripheral RSPCKA 1/0 Input/output pin for the RSPI clock.
interface MOSIA 110 Input/output pin for transmitting data from the RSPI master.
MISOA 1/0 Input/output pin for transmitting data from the RSPI slave.
SSLAO 1/0 Input/output pin to select the slave for the RSPI.
SSLA1 to SSLA3 Output  Output pins to select the slave for the RSPI.
12-bit A/ID ANOOO to ANO04, ANOO6, Input Input pins for the analog signals to be processed by the A/D converter.
converter ANOO08 to AN015
ADTRGO# Input Input pin for the external trigger signals that start the A/D conversion.
1/0O ports P03, PO5 I/O 2-bit input/output pins.
P14 to P17 1/0 4-bit input/output pins.
P26, P27 110 2-bit input/output pins.
P30 to P32, P35 110 4-bit input/output pins (P35 input pin).
P40 to P44, P46 110 6-bit input/output pins.
P54, P55 110 2-bit input/output pins.
PAQ, PA1, PA3, PA4, PA6 I/0 5-bit input/output pins.
PBO, PB1, PB3, PB5 to PB7 1/0 6-bit input/output pins.
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RX110 Group 1. Overview
Table 1.5 List of Pins and Pin Functions (64-Pin LFQFP/LQFP) (1/2)

Pin Power Supply, Clock, Communication

No. System Control 1/0 Port Timers (MTU, RTC) (SCle, SCIf, RSPI, RIIC) Others

1 P03

2 P27 MTIOC2B SCK1/SCK12 IRQ3/CMPA2/

CACREF/ADTRGO#

3 P26 MTIOC2A TXD1/SMOSI1/SSDA1

4 P30 RXD1/SMISO1/SSCL1 IRQO

5 P31 CTSI#/RTS1#/SS1# IRQ1

6 MD FINED

7 RES#

8 XCouT

9 XCIN PH7

10 P35 NMI

11 XTAL

12 EXTAL

13 VCL

14 VSS

15 VCC

16 P32 MTIOCOC/RTCOUT IRQ2

17 P17 MTIOCOC SCK1/MISOA/SDAO/RXD12/RXDX12/  IRQ7

SMISO12/SSCL12

18 P16 RTCOUT TXD1/SMOSI1/SSDA1/MOSIA/SCLO IRQ6/ADTRGO#

19 P15 MTIOCOB/MTCLKB RXD1/SMISO1/SSCL1/RSPCKA IRQ5/CLKOUT

20 P14 MTIOCOA/MTCLKA CTS1#/RTS1#/SS1#/SSLAO/TXD12/ IRQ4

TXDX12/SI0X12/SMOSI12/SSDA12

21 PH3 MTIOC1A

22 PH2 IRQ1

23 PH1 IRQO

24 PHO MTIOC1B CACREF

25 P55

26 P54

27 PC7 MTCLKB TXD1/SMOSI1/SSDA1/MISOA CACREF

28 PC6 MTCLKA RXD1/SMISO1/SSCL1/MOSIA

29 PC5 MTCLKD SCK1/RSPCKA

30 PC4 MTCLKC SCK5/SSLAO IRQ2/CLKOUT

31 PC3 TXD5/SMOSI5/SSDA5

32 pPC2 RXD5/SMISO5/SSCL5/SSLA3

33 PB7/PC1

34 PB6/PCO

35 PB5 MTIOC2A/MTIOC1B

36 PB3 MTIOCOA

37 PB1 MTIOCO0C 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

42 PA4 MTIC5U/MTCLKA/MTIOC2B  TXD5/SMOSI5/SSDA5/SSLAO IRQ5

43 PA3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/MISOA IRQ6
MTIOC1B

44 PAL MTIOCOB/MTCLKC/ SCK5/SSLA2
RTCOUT
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RX110 Group

1. Overview

Table 1.6 List of Pins and Pin Functions (64-Pin WFLGA) (1/2)
Pin Power Supply, Clock, Communication
No. System Control 1/0 Port Timers (MTU, RTC) (SCle, SCIf, RSPI, RIIC) Others
Al AVSS0
A2 AVCCO
A3 VREFHO PJ6*1
A4 VREFLO pJ7*1
A5 P43+1 AN003
A6 P46+1 AN006
A7 PE2 RXD12/RXDX12/SMISO12/SSCL12 IRQ7/ANO10
A8 PE3 MTIOCOA/MTIOC1B CTS12#/RTS12#/SS12#/RSPCKA IRQ3/ANO11
B1 XCOuT
B2 P03
B3 P40*1 ANO00O
B4 P42+l AN002
B5 P44+l AN004
B6 PE6 IRQ6/AN014
B7 PE1 TXD12/TXDX12/SIOX12/SMOSI12/ IRQ1/ANO09
SSDA12
B8 PE4 MTIOC1A MOSIA IRQ4/ANO12
c1 XCIN PH7
Cc2 P05
cs3 P27 MTIOC2B SCK1/SCK12 IRQ3/CMPA2/
CACREF/ADTRGO#
c4 P41+l AN001
c5 PE7 IRQ7/ANO15
C6 PE5 MTIOC2B IRQ5/AN013
c7 PAL MTIOCOB/MTCLKC/ SCK5/SSLA2
RTCOUT
cs PAO SSLAL CACREF
D1 RES#
D2 P30 RXD1/SMISO1/SSCL1 IRQO
D3 P26 MTIOC2A TXD1/SMOSI1/SSDAL
D4 PEO MTIOC2A SCK12 IRQO/AN008
D5 PAG6 MTIC5V/MTIOC2A/MTCLKB  CTS5#/RTS5#/SS5#/SDAO/MOSIA IRQ3
D6 PA4 MTIC5U/MTIOC2B/MTCLKA ~ TXD5/SMOSI5/SSDA5/SSLAO IRQ5
D7 PA3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/MISOA IRQ6
MTIOC1B
D8 VSS
E1l XTAL
E2 MD FINED
E3 P31 CTSI#/RTS1#/SS1# IRQ1
E4 P55
E5 PB3 MTIOCOA
E6 PB1 MTIOCO0C IRQ4
E7 PBO MTIC5W/MTIOCOC/ SCLO/RSPCKA IRQ2/ADTRGO#
RTCOUT
E8 VCC
F1 EXTAL
F2 P32 MTIOCOC/RTCOUT IRQ2
F3 P35 NMI
F4 P14 MTIOCOA/MTCLKA CTS1#/RTS1#/SS1#/TXD12/ IRQ4
TXDX12/SI0X12/SMOSI12/SSDA12/
SSLAO
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RX110 Group

1. Overview

Table 1.6 List of Pins and Pin Functions (64-Pin WFLGA) (2/2)

Pin Power Supply, Clock,

Communication

No. System Control 1/0 Port Timers (MTU, RTC) (SCle, SCIf, RSPI, RIIC) Others

F5 P54

F6 PC7 MTCLKB TXD1/SMOSI1/SSDA1/MISOA CACREF

F7 PC4 MTCLKC SCK5/SSLAO IRQ2/CLKOUT

F8 PB5 MTIOC1B/MTIOC2A

Gl VCL

G2 P17 MTIOCOC SCK1/MISOA/SDAO/RXD12/RXDX12/  IRQ7
SMIS012/SSCL12

G3 P16 RTCOUT TXD1/SMOSI1/SSDA1/SCLO/MOSIA IRQ6/ADTRGO#

G4 P15 MTIOCOB/MTCLKB RXD1/SMISO1/SSCL1/RSPCKA IRQ5/CLKOUT

G5 PC6 MTCLKA RXD1/SMISO1/SSCL1/MOSIA

G6 PC5 MTCLKD SCK1/RSPCKA

G7 PC3 TXD5/SMOSI5/SSDA5

G8 PB6/PCO

H1 VsSs

H2 VCC

H3 PH3 MTIOC1A

H4 PH2 IRQ1

H5 PH1 IRQO

H6 PHO MTIOC1B CACREF

H7 PC2 RXD5/SMISO5/SSCL5/SSLA3

H8 PB7/PC1

Note 1. The power source of the 1/O buffer for these pins is AVCCO.
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RX110 Group 1. Overview
Table 1.7 List of Pins and Pin Functions (48-Pin LFQFP/HWQFN) (1/2)
Pin Power Supply, Clock, Communication
No. System Control 1/0 Port Timers (MTU, RTC) (SCle, SCIf, RSPI, RIIC) Others
1 P27 MTIOC2B SCK1/SCK12 IRQ3/CMPA2/
CACREF/ADTRGO#
2 P26 MTIOC2A TXD1/SMOSI1/SSDAL
3 MD FINED
4 RES#
5 XCouT
6 XCIN PH7
7 P35 NMI
8 XTAL
9 EXTAL
10 VCL
11 VSS
12 VCC
13 P17 MTIOCOC SCK1/MISOA/SDAO/RXD12/RXDX12/  IRQ7
SMISO12/SSCL12
14 P16 RTCOUT TXD1/SMOSI1/SSDA1/MOSIA/SCLO IRQ6/ADTRGO#
15 P15 MTIOCOB/MTCLKB RXD1/SMISO1/SSCL1/RSPCKA IRQ5/CLKOUT
16 P14 MTIOCOA/MTCLKA CTS1#/RTS1#/SS1#/SSLAO/TXD12/ IRQ4
TXDX12/SI0OX12/SMOSI12/SSDA12
17 PH3 MTIOC1A
18 PH2 IRQ1
19 PH1 IRQO
20 PHO MTIOC1B CACREF
21 pC7 MTCLKB TXD1/SMOSI1/SSDA1/MISOA CACREF
22 PC6 MTCLKA RXD1/SMISO1/SSCL1/MOSIA
23 PC5 MTCLKD SCK1/RSPCKA
24 pca MTCLKC SCK5/SSLAO IRQ2/CLKOUT
25 PB5/PC3 MTIOC2A/MTIOC1B
26 PB3/PC2 MTIOCOA
27 PB1/PC1 MTIOCOC IRQ4
28 VCC
29 PBO/PCO MTIC5W/MTIOCOC/ SCLO/RSPCKA IRQ2/ADTRGO#
RTCOUT
30 VSS
31 PAG MTIC5V/IMTCLKB/MTIOC2A  CTS5#/RTS5#/SS5#/SDA0/MOSIA IRQ3
32 PA4 MTIC5U/MTCLKA/MTIOC2B ~ TXD5/SMOSI5/SSDA5/SSLAO IRQ5
33 PA3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/MISOA IRQ6
MTIOC1B
34 PAL MTIOCOB/MTCLKC/ SCK5/SSLA2
RTCOUT
35 PE4 MTIOC1A MOSIA IRQ4/ANO12
36 PE3 MTIOCOA/MTIOC1B CTS12#/RTS12#/SS12#/RSPCKA IRQ3/ANO11
37 PE2 RXD12/RXDX12/SMISO12/SSCL12 IRQ7/ANO10
38 PE1 TXD12/TXDX12/SIOX12/SMOSI12/ IRQ1/ANO09
SSDA12
39 PEO MTIOC2A SCK12 IRQO/AN008
40 PE7 IRQ7/ANO15
41 P46+1 AN006
42 P42+1 AN002
43 P41+l ANOO1
44 VREFLO pJ7*l
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RX110 Group 2.CPU

2.1 General-Purpose Registers (RO to R15)

This CPU has 16 general-purpose registers (RO to R15). RO to R15 can be used as data registers or address registers.
RO, a general-purpose register, also functions as the stack pointer (SP). The stack pointer is switched to operate as the
interrupt stack pointer (ISP) or user stack pointer (USP) by the value of the stack pointer select bit (U) in the processor
status word (PSW).

2.2 Control Registers

(1) Interrupt Stack Pointer (ISP)/User Stack Pointer (USP)

The stack pointer (SP) can be either of two types, the interrupt stack pointer (ISP) or the user stack pointer (USP).
Whether the stack pointer operates as the ISP or USP depends on the value of the stack pointer select bit (U) in the
processor status word (PSW).

Set the ISP or USP to a multiple of 4, as this reduces the numbers of cycles required to execute interrupt sequences and
instructions entailing stack manipulation.

(2) Interrupt Table Register (INTB)

The interrupt table register (INTB) specifies the address where the relocatable vector table starts.

(3) Program Counter (PC)

The program counter (PC) indicates the address of the instruction being executed.

(4) Processor Status Word (PSW)

The processor status word (PSW) indicates the results of instruction execution or the state of the CPU.

(5) Backup PC (BPC)
The backup PC (BPC) is provided to speed up response to interrupts.
After a fast interrupt has been generated, the contents of the program counter (PC) are saved in the BPC register.

(6) Backup PSW (BPSW)

The backup PSW (BPSW) is provided to speed up response to interrupts.
After a fast interrupt has been generated, the contents of the processor status word (PSW) are saved in the BPSW. The
allocation of bits in the BPSW corresponds to that in the PSW.

(7) Fast Interrupt Vector Register (FINTV)

The fast interrupt vector register (FINTV) is provided to speed up response to interrupts.
The FINTYV register specifies a branch destination address when a fast interrupt has been generated.

2.3 Register Associated with DSP Instructions

(1) Accumulator (ACC)

The accumulator (ACC) is a 64-bit register used for DSP instructions. The accumulator is also used for the multiply and
multiply-and-accumulate instructions; EMUL, EMULU, MUL, and RMPA, in which case the prior value in the
accumulator is modified by execution of the instruction.

Use the MVTACHI and MVTACLO instructions for writing to the accumulator. The MVTACHI and MVTACLO
instructions write data to the higher-order 32 bits (bits 63 to 32) and the lower-order 32 bits (bits 31 to 0), respectively.
Use the MVFACHI and MVVFACMI instructions for reading data from the accumulator. The MVFACHI and MVFACMI
instructions read data from the higher-order 32 bits (bits 63 to 32) and the middle 32 bits (bits 47 to 16), respectively.
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RX110 Group 3. Address Space

3. Address Space

3.1 Address Space

This MCU has a 4-Gbyte address space, consisting of the range of addresses from 0000 0000h to FFFF FFFFh. That is,
linear access to an address space of up to 4 Ghytes is possible, and this contains program area.
Figure 3.1 shows the memory map.

R0O1DS0202EJ0120 Rev.1.20 RENESAS Page 28 of 108
Jul 29, 2016



RX110 Group

4. 1/0 Registers

4.1 I/O Register Addresses (Address Order)
Table 4.1 List of /0 Registers (Address Order) (1/13)
Module Register Numberof  Access
Address Symbol Register Name Symbol Bits Size Number of Access 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 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 OOEOh  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 03FEh  SYSTEM Protect Register PRCR 16 16 3ICLK
0008 1300h  BSC Bus Error Status Clear Register BERCLR 8 8 2I1CLK
0008 1304h  BSC Bus Error Monitoring Enable Register BEREN 8 8 2 ICLK
0008 1308h  BSC Bus Error Status Register 1 BERSR1 8 8 2ICLK
0008 130Ah  BSC Bus Error Status Register 2 BERSR2 16 16 2ICLK
0008 1310h  BSC Bus Priority Control Register BUSPRI 16 16 2ICLK
0008 2400h DTC DTC Control Register DTCCR 8 8 2 ICLK
0008 2404h  DTC DTC Vector Base Register DTCVBR 32 32 2ICLK
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 2ICLK
0008 7010h  ICU Interrupt Request Register 016 IR016 8 8 2ICLK
0008 701Bh  ICU Interrupt Request Register 027 IR027 8 8 2ICLK
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 2ICLK
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 IRO37 8 8 2 ICLK
0008 7026h  ICU Interrupt Request Register 038 IR038 8 8 2 ICLK
0008 702Ch  ICU Interrupt Request Register 044 IR044 8 8 2 ICLK
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RX110 Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (6/13)
Module Register Numberof  Access
Address Symbol Register Name Symbol Bits Size Number of Access States
0008 830Ah  RIICO Timeout Internal Counter L TMOCNTL 8 8 2 or 3PCLKB
0008 830Bh  RIICO Slave Address Register U0 SARUO 8 8 2 or 3 PCLKB
0008 830Bh  RIICO Timeout Internal Counter U TMOCNTU 8 g+l 2 or 3 PCLKB
0008 830Ch  RIICO Slave Address Register L1 SARL1 8 8 2 or 3 PCLKB
0008 830Dh  RIICO Slave Address Register Ul SARU1 8 8 2 or 3PCLKB
0008 830Eh  RIICO Slave Address Register L2 SARL2 8 8 2 or 3 PCLKB
0008 830Fh  RIICO Slave Address Register U2 SARU2 8 8 2 or 3 PCLKB
0008 8310h  RIICO 12C Bus Bit Rate Low-Level Register ICBRL 8 8 2 or 3 PCLKB
0008 8311h  RIICO 12C Bus Bit Rate High-Level Register ICBRH 8 8 2 or 3 PCLKB
0008 8312h  RIICO 12C Bus Transmit Data Register ICDRT 8 8 2 or 3 PCLKB
0008 8313h  RIICO 12C Bus Receive Data Register ICDRR 8 8 2 or 3 PCLKB
0008 8380h  RSPIO RSPI Control Register SPCR 8 8 2 or 3 PCLKB
0008 8381h  RSPIO RSPI Slave Select Polarity Register SSLP 8 8 2 or 3PCLKB
0008 8382h  RSPIO RSPI Pin Control Register SPPCR 8 8 2 or 3 PCLKB
0008 8383h  RSPIO RSPI Status Register SPSR 8 8 2 or 3 PCLKB
0008 8384h  RSPIO RSPI Data Register SPDR 32 16, 32 2 or 3 PCLKB/2ICLK
0008 8388h  RSPIO RSPI Sequence Control Register SPSCR 8 8 2 or 3 PCLKB
0008 8389h  RSPIO RSPI Sequence Status Register SPSSR 8 8 2 or 3 PCLKB
0008 838Ah  RSPIO RSPI Bit Rate Register SPBR 8 8 2 or 3PCLKB
0008 838Bh  RSPIO RSPI Data Control Register SPDCR 8 8 2 or 3 PCLKB
0008 838Ch  RSPIO RSPI Clock Delay Register SPCKD 8 8 2 or 3PCLKB
0008 838Dh  RSPIO RSPI Slave Select Negation Delay Register SSLND 8 8 2 or 3 PCLKB
0008 838Eh  RSPIO RSPI Next-Access Delay Register SPND 8 8 2 or 3PCLKB
0008 838Fh  RSPIO RSPI Control Register 2 SPCR2 8 8 2 or 3 PCLKB
0008 8390h  RSPIO RSPI Command Register 0 SPCMDO 16 16 2 or 3 PCLKB
0008 8392h  RSPIO RSPl Command Register 1 SPCMD1 16 16 2 or 3 PCLKB
0008 8394h  RSPIO RSPI Command Register 2 SPCMD2 16 16 2 or 3 PCLKB
0008 8396h  RSPIO RSPI Command Register 3 SPCMD3 16 16 2 or 3 PCLKB
0008 8398h  RSPIO RSPI Command Register 4 SPCMD4 16 16 2 or 3 PCLKB
0008 839Ah  RSPIO RSPI Command Register 5 SPCMD5 16 16 2 or 3 PCLKB
0008 839Ch  RSPIO RSPI Command Register 6 SPCMD6 16 16 2 or 3 PCLKB
0008 839Eh  RSPIO RSPI Command Register 7 SPCMD7 16 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 8690h  MTUO Noise Filter Control Register NFCR 8 8, 16 2 or 3 PCLKB
0008 8691h MTU1 Noise Filter Control Register NFCR 8 8,16 2 or 3 PCLKB
0008 8692h  MTU2 Noise Filter Control Register NFCR 8 8, 16 2 or 3 PCLKB
0008 8695h  MTUS Noise Filter Control Register NFCR 8 8,16 2 or 3 PCLKB
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 /O Control Register H TIORH 8 8 2 or 3 PCLKB
0008 8703h  MTUO Timer I/O Control Register L TIORL 8 8 2 or 3 PCLKB
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 3 PCLKB
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RX110 Group

4. 1/0 Registers

Table 4.1 List of I1/O Registers (Address Order) (8/13)
Module Register Numberof  Access
Address Symbol Register Name Symbol Bits Size Number of Access States
0008 9034h  S12AD A/D Data Register 10 ADDR10 16 16 2 or 3 PCLKB
0008 9036h  S12AD A/D Data Register 11 ADDR11 16 16 2 or 3 PCLKB
0008 9038h  S12AD A/D Data Register 12 ADDR12 16 16 2 or 3 PCLKB
0008 903Ah  S12AD A/D Data Register 13 ADDR13 16 16 2 or 3 PCLKB
0008 903Ch  S12AD A/D Data Register 14 ADDR14 16 16 2 or 3 PCLKB
0008 903Eh  S12AD A/D Data Register 15 ADDR15 16 16 2 or 3 PCLKB
0008 9060h  S12AD A/D Sampling State Register O ADSSTRO 8 8 2 or 3PCLKB
0008 9061h  S12AD A/D Sampling State Register L ADSSTRL 8 8 2 or 3 PCLKB
0008 9070h  S12AD A/D Sampling State Register T ADSSTRT 8 8 2 or 3PCLKB
0008 9071h  S12AD A/D Sampling State Register O ADSSTRO 8 8 2 or 3 PCLKB
0008 9073h  S12AD A/D Sampling State Register 1 ADSSTR1 8 8 2 or 3PCLKB
0008 9074h  S12AD A/D Sampling State Register 2 ADSSTR2 8 8 2 or 3 PCLKB
0008 9075h  S12AD A/D Sampling State Register 3 ADSSTR3 8 8 2 or 3 PCLKB
0008 9076h  S12AD A/D Sampling State Register 4 ADSSTR4 8 8 2 or 3 PCLKB
0008 9078h  S12AD A/D Sampling State Register 6 ADSSTR6 8 8 2 or 3 PCLKB
0008 A0O20h  SCI1 Serial Mode Register SMR 8 8 2 or 3 PCLKB
0008 A021h  SCI1 Bit Rate Register BRR 8 8 2 or 3 PCLKB
0008 A022h  SCI1 Serial Control Register SCR 8 8 2 or 3 PCLKB
0008 A023h  SCI1 Transmit Data Register TDR 8 8 2 or 3 PCLKB
0008 A024h  SCI1 Serial Status Register SSR 8 8 2 or 3 PCLKB
0008 A025h  SCI1 Receive Data Register RDR 8 8 2 or 3 PCLKB
0008 A026h  SCI1 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB
0008 A027h  SCI1 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB
0008 A028h  SCI1 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB
0008 A029h  SCI1 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB
0008 A02Ah  SCI1 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB
0008 A02Bh  SCI1 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB
0008 A02Ch SCI1 12C Status Register SISR 8 8 2 or 3 PCLKB
0008 A02Dh  SCI1 SPI Mode Register SPMR 8 8 2 or 3 PCLKB
0008 AOAOh  SCI5 Serial Mode Register SMR 8 8 2 or 3 PCLKB
0008 AOAlh  SCI5 Bit Rate Register BRR 8 8 2 or 3PCLKB
0008 AOA2h  SCI5 Serial Control Register SCR 8 8 2 or 3 PCLKB
0008 AOA3h  SCI5 Transmit Data Register TDR 8 8 2 or 3PCLKB
0008 AOA4h  SCI5 Serial Status Register SSR 8 8 2 or 3 PCLKB
0008 AOA5h  SCI5 Receive Data Register RDR 8 8 2 or 3PCLKB
0008 AOA6h  SCI5 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB
0008 AOA7h  SCI5 Serial Extended Mode Register SEMR 8 8 2 or 3PCLKB
0008 AOABh  SCI5 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB
0008 AOASh  SCI5 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB
0008 AOAAh  SCI5 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB
0008 AOABh  SCI5 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB
0008 AOACh  SCI5 12C Status Register SISR 8 8 2 or 3 PCLKB
0008 AOADh  SCI5 SPI Mode Register SPMR 8 8 2 or 3 PCLKB
0008 BOOOh CAC CAC Control Register 0 CACRO 8 8 2 or 3 PCLKB
0008 B0OO1h CAC CAC Control Register 1 CACR1 8 8 2 or 3 PCLKB
0008 B0O0O2h CAC CAC Control Register 2 CACR2 8 8 2 or 3 PCLKB
0008 BOO3h CAC CAC Interrupt Request Enable Register CAICR 8 8 2 or 3PCLKB
0008 B0O04h CAC CAC Status Register CASTR 8 8 2 or 3 PCLKB
0008 BOO6h  CAC CAC Upper-Limit Value Setting Register CAULVR 16 16 2 or 3PCLKB
0008 B0O0O8h CAC CAC Lower-Limit Value Setting Register CALLVR 16 16 2 or 3 PCLKB
0008 BOOAh CAC CAC Counter Buffer Register CACNTBR 16 16 2 or 3PCLKB
0008 B0O8Oh  DOC DOC Control Register DOCR 8 8 2 or 3 PCLKB
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RX110 Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (12/13)
Module Register Numberof  Access
Address Symbol Register Name Symbol Bits Size Number of Access States
0008 C1CAh  MPC PH2 Pin Function Control Register PH2PFS 8 8 2 or 3 PCLKB
0008 C1CBh MPC PH3 Pin Function Control Register PH3PFS 8 8 2 or 3 PCLKB
0008 C1D6h MPC PJ6 Pin Function Control Register PJ6PFS 8 8 2 or 3 PCLKB
0008 C1D7h MPC PJ7 Pin Function Control Register PJ7PFS 8 8 2 or 3 PCLKB
0008 C290h SYSTEM Reset Status Register 0 RSTSRO 8 8 4 or 5 PCLKB
0008 C291h SYSTEM Reset Status Register 1 RSTSR1 8 8 4 or 5 PCLKB
0008 C293h  SYSTEM Main Clock Oscillator Forced Oscillation Control Register MOFCR 8 8 4 or 5 PCLKB
0008 C297h SYSTEM Voltage Monitoring Circuit Control Register LVCMPCR 8 8 4 or 5 PCLKB
0008 C298h  SYSTEM Voltage Detection Level Select Register LVDLVLR 8 8 4 or 5 PCLKB
0008 C29Ah SYSTEM Voltage Monitoring 1 Circuit Control Register 0 LVD1CRO 8 8 4 or 5 PCLKB
0008 C29Bh SYSTEM Voltage Monitoring 2 Circuit Control Register O LVD2CRO 8 8 4 or 5 PCLKB
0008 C400h RTC 64-Hz Counter R64CNT 8 8 2 or 3 PCLKB
0008 C402h RTC Second Counter RSECCNT 8 8 2 or 3 PCLKB
0008 C402h RTC Binary Counter 0 BCNTO 8 8 2 or 3 PCLKB
0008 C404h RTC Minute Counter RMINCNT 8 8 2 or 3 PCLKB
0008 C404h RTC Binary Counter 1 BCNT1 8 8 2 or 3 PCLKB
0008 C406h RTC Hour Counter RHRCNT 8 8 2 or 3 PCLKB
0008 C406h RTC Binary Counter 2 BCNT2 8 8 2 or 3 PCLKB
0008 C408h RTC Day-Of-Week Counter RWKCNT 8 8 2 or 3 PCLKB
0008 C408h RTC Binary Counter 3 BCNT3 8 8 2 or 3 PCLKB
0008 C40Ah RTC Date Counter RDAYCNT 8 8 2 or 3 PCLKB
0008 C40Ch RTC Month Counter RMONCNT 8 8 2 or 3 PCLKB
0008 C40Eh RTC Year Counter RYRCNT 16 16 2 or 3PCLKB
0008 C410h RTC Second Alarm Register RSECAR 8 8 2 or 3 PCLKB
0008 C410h RTC Binary Counter 0 Alarm Register BCNTOAR 8 8 2 or 3 PCLKB
0008 C412h RTC Minute Alarm Register RMINAR 8 8 2 or 3 PCLKB
0008 C412h RTC Binary Counter 1 Alarm Register BCNT1AR 8 8 2 or 3 PCLKB
0008 C414h RTC Hour Alarm Register RHRAR 8 8 2 or 3 PCLKB
0008 C414h RTC Binary Counter 2 Alarm Register BCNT2AR 8 8 2 or 3 PCLKB
0008 C416h RTC Day-of-Week Alarm Register RWKAR 8 8 2 or 3 PCLKB
0008 C416h RTC Binary Counter 3 Alarm Register BCNT3AR 8 8 2 or 3 PCLKB
0008 C418h RTC Date Alarm Register RDAYAR 8 8 2 or 3 PCLKB
0008 C418h RTC Binary Counter 0 Alarm Enable Register BCNTOAER 8 8 2 or 3 PCLKB
0008 C41Ah RTC Month Alarm Register RMONAR 8 8 2 or 3 PCLKB
0008 C41Ah RTC Binary Counter 1 Alarm Enable Register BCNT1AER 8 8 2 or 3PCLKB
0008 C41Ch RTC Year Alarm Register RYRAR 16 16 2 or 3 PCLKB
0008 C41Ch RTC Binary Counter 2 Alarm Enable Register BCNT2AER 16 16 2 or 3 PCLKB
0008 C41Eh RTC Year Alarm Enable Register RYRAREN 8 8 2 or 3 PCLKB
0008 C41Eh RTC Binary Counter 3 Alarm Enable Register BCNT3AER 8 8 2 or 3 PCLKB
0008 C422h RTC RTC Control Register 1 RCR1 8 8 2 or 3 PCLKB
0008 C424h  RTC RTC Control Register 2 RCR2 8 8 2 or 3 PCLKB
0008 C426h RTC RTC Control Register 3 RCR3 8 8 2 or 3 PCLKB
0008 C42Eh RTC Time Error Adjustment Register RADJ 8 8 2 or 3 PCLKB
007F COACh TEMPS Temperature Sensor Calibration Data Register TSCDRL 8 8 1 or 2 PCLKB
007F COADh TEMPS Temperature Sensor Calibration Data Register TSCDRH 8 8 1or2PCLKB
007F COBOh FLASH Flash Start-Up Setting Monitor Register FSCMR 16 16 2 or 3FCLK
007F COB2h  FLASH Flash Access Window Start Address Monitor FAWSMR 16 16 2 or3FCLK
007F COB4h FLASH Flash Access Window End Address Monitor Register FAWEMR 16 16 2 or 3FCLK
007F COB6h FLASH Flash Initial Setting Register FISR 8 8 2 or 3 FCLK
007F COB7h FLASH Flash Extra Area Control Register FEXCR 8 8 2 or 3FCLK
007F COB8h FLASH Flash Error Address Monitor Register L FEAML 16 16 2 or 3 FCLK
007F COBAh FLASH Flash Error Address Monitor Register H FEAMH 8 8 2 or 3FCLK
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RX110 Group 4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (13/13)

Module Register Numberof  Access
Address Symbol Register Name Symbol Bits Size Number of Access States
007F COCOh  FLASH Protection Unlock Register FPR 8 8 2 or 3FCLK
007F COC1h FLASH Protection Unlock Status Register FPSR 8 8 2 or 3FCLK
007F COC2h FLASH Flash Read Buffer Register L FRBL 16 16 2 or 3FCLK
007F COC4h FLASH Flash Read Buffer Register H FRBH 16 16 2 or 3FCLK
007F FF80h  FLASH Flash P/E Mode Control Register FPMCR 8 8 2 or 3FCLK
007F FF81h  FLASH Flash Area Select Register FASR 8 8 2 or 3FCLK
007F FF82h  FLASH Flash Processing Start Address Register L FSARL 16 16 2 or 3FCLK
007F FF84h  FLASH Flash Processing Start Address Register H FSARH 8 8 2 or 3 FCLK
007F FF85h  FLASH Flash Control Register FCR 8 8 2 or 3FCLK
007F FF86h  FLASH Flash Processing End Address Register L FEARL 16 16 2 or 3 FCLK
007F FF88h  FLASH Flash Processing End Address Register H FEARH 8 8 2 or 3FCLK
007F FF89h  FLASH Flash Reset Register FRESETR 8 8 2 or 3FCLK
007F FF8Ah  FLASH Flash Status Register 0 FSTATRO 8 8 2 or 3FCLK
007F FF8Bh  FLASH Flash Status Register 1 FSTATR1 8 8 2 or 3FCLK
007F FF8Ch FLASH Flash Write Buffer Register L FWBL 16 16 2 or 3FCLK
007F FF8Eh FLASH Flash Write Buffer Register H FWBH 16 16 2 or 3 FCLK
007F FFB2h  FLASH Flash P/E Mode Entry Register FENTRYR 16 16 2 or 3FCLK

Note 1. Odd addresses cannot be accessed in 16-bit units. When accessing a register in 16-bit units, access the address of the
TMOCNTL register. Table 24.6 lists register allocation for 16-bit access in the User's Manual: Hardware.
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RX110 Group

5. Electrical Characteristics

Table 5.7
Conditions:

DC Characteristics (5) (2/2)
1.8V<VCC<3.6V,18V<AVCCO=<3.6V,VSS=AVSS0=0V, T,=-40to +105°C

Iltem

Symbol

Typ
*4

Max

Unit

Test
Conditions

Supply Low-speed

current*1

operating mode

Normal
operating
mode

No peripheral operation*”

ICLK = 32.768 kHz

All peripheral operation:
Normal*8. *9

ICLK = 32.768 kHz

All peripheral operation:
Max.*8, *9

ICLK = 32.768 kHz

Sleep mode

No peripheral operation*?

ICLK = 32.768 kHz

All peripheral operation:

ICLK = 32.768 kHz

lcc

3.9

A

10.4

2.1

5.6

Normal*8

ICLK = 32.768 kHz 17 —
ICLK = 32.768 kHz 3.9 —

Deep sleep No peripheral operation*?

mode

All peripheral operation:
Normal*8

Note 1.

Note 2.
Note 3.

Note 4.
Note 5.

Note 6.

Note 7.

Note 8.

Note 9.

Supply current values do not include output charge/discharge current from all pins. The values apply when internal pull-up
MOSs are in the off state.

Clock supply to the peripheral functions is stopped. The clock source is HOCO. FCLK and PCLK are set to divided by 64.
Clocks are supplied to the peripheral functions. The clock source is HOCO. FCLK and PCLK are set to the same frequency as
ICLK.

Values when VCC = 3.3 V.

Clock supply to the peripheral functions is stopped. The clock source is the main oscillation circuit when ICLK = 12 MHz and
HOCO when ICLK = 8 or 1 MHz. FCLK and PCLK are set to divided by 64.

Clocks are supplied to the peripheral functions. The clock source is the main oscillation circuit when ICLK = 12 MHz and HOCO
when ICLK = 8 or 1 MHz. FCLK and PCLK are set to the same frequency as ICLK.

Clock supply to the peripheral functions is stopped. The clock source is the sub-clock oscillator. FCLK and PCLK are set to
divided by 64.

Clocks are supplied to the peripheral functions. The clock source is the sub-clock oscillator. FCLK and PCLK are set to the
same frequency as ICLK.

Values when the MSTPCRA.MSTPAL17 bit (12-bit A/D converter module stop bit) is set to “transition to the module stop state is
made”.

18

- Ta = 85/105°C, ICLK = 32 MHz"?

14 -
'-‘
-

12

T, =25°C, ICLK = 32 MHz*
10
8 é" - T, = 85/105°C, ICLK = 16 MHz
T =85/105°C, ICLK = 8 MHz”
6 T—-————-—-———-—_—_—
4 ?

—

Icc (MA)

Ta=25°C, ICLK = 16 MHz™

Ta = 25°C, ICLK = 8 MHZz™

15 2.0 2.5 3.0 3.5 4.0

VCC (V)

Note 1.
Note 2.

All peripheral operation is normal. Average value of the tested middle samples during product evaluation
All peripheral operation is maximum. 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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RX110 Group

5. Electrical Characteristics

lcc (HA)

100
10
1
————
0.1+ : : : : : : : i
-40 -20 0 20 40 60 80 100

Ta (°C)

Note 1. Average value of the tested middle samples during product evaluation
Note 2. Average value of the tested upper-limit samples during product evaluation.

120

Figure 5.5 Temperature Dependency in Software Standby Mode (Reference Data)

Table 5.9 DC Characteristics (7)
Conditions: 1.8V<VCC=<36V,18V<AVCC0<3.6V,VSS=AVSS0=0V

Item Symbol Typ. Max. Unit Test Conditions
Permissible total consumption power*1 Pd — 300 mw D version (T, = -40 to 85°C)
— 105 G version (T, = -40 to 105°C)*2

Note 1.

Total power dissipated by the entire chip (including output currents).

Note 2. Please contact Renesas Electronics sales office for derating under T, = +85°C to 105°C. Derating is the systematic reduction of

load for the sake of improved reliability.
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RX110 Group

5. Electrical Characteristics

Table 5.10 DC Characteristics (8)
Conditions: 1.8V<VCC<36V,1.8V=<AVCC0=<3.6V,VSS=AVSS0=0V, T,=-40to +105°C
Iltem Symbol | Min. Typ.*2 Max. | Unit Cor-:-(;ztons
Analog power During A/D conversion (at high-speed conversion) lavee — 0.7 1.2 mA
supply current Waiting for A/D conversion (all units) — — 0.3 HA
Reference power | During A/D conversion (at high-speed conversion) IREEHO — 25 52 A
supply current Waiting for A/D conversion (all units) — — 60 nA
Temperature ITEMP — 75 — MA
sensor+l
LDV1, 2 Per channel ILvp — 0.15 — HA

Note 1. Current consumed by the power supply (VCC).
Note 2. When VCC = AVCC0 =3.3 V.

Table 5.11 DC Characteristics (9)
Conditions: 1.8V<VCC=<36V,1.8V=<AVCC0=<3.6V,VSS=AVSS0=0V, T,=-40to +105°C
Item Symbol Min. Typ. Max. Unit Test Conditions
RAM standby voltage VRaMm 1.8 — — \Y
Table 5.12 DC Characteristics (10)
Conditions: 0V<VCC=<3.6V,VSS=AVSS0=0V, T,=-40to +105°C
Item Symbol Min. Typ. Max. Unit Test Conditions
Power-on VCC rising At normal startup*! SrvccC 0.02 — 20 ms/V
gradient During fast startup time*2 0.02 — 2
Voltage monitoring 1 reset 0.02 — —

enabled at startup*3. *4

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

Note 1. When OFS1.(STUPLVD1REN, FASTSTUP) = 11b.

Note 2. When OFS1.(STUPLVD1REN, FASTSTUP) = 10b.

Note 3. When OFS1.STUPLVD1REN =0.

Note 4. Turn on the power supply voltage according to the normal startup rising gradient because the register settings set by OFS1 are
not read in boot mode.

Table 5.13

Conditions: 1.8V<VCC=<36V,1.8V=<AVCC0<3.6V,VSS=AVSS0=0V, T, =-40to +105°C

DC Characteristics (11)

The ripple voltage must meet the allowable ripple frequency fcc) within the range between the VCC upper limit
(3.6 V) and lower limit (1.8 V).
When VCC change exceeds VCC +10%, the allowable voltage change rising/falling gradient dt/dvVCC must be met.

Iltem Symbol Min. Typ. Max. Unit Test Conditions
Allowable ripple frequency fr veo) — — 10 kHz Figure 5.6
Vr (vee) < VCC % 0.2
— — 1 MHz Figure 5.6
Vi (vee) < VCC x 0.08
— — 10 MHz Figure 5.6
Vi (vee) S VCC % 0.06
Allowable voltage change rising/ dt/dvCC 1.0 — — ms/V When VCC change exceeds VCC +10%
falling gradient
R01DS0202EJ0120 Rev.1.20 RENESANS Page 53 of 108

Jul 29, 2016
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5. Electrical Characteristics

ILOCOCR.ILCSTP

IWDT-dedicated clock oscillator output

tiLoco

Figure 5.19 IWDT-Dedicated Clock Oscillation Start Timing

Main clock oscillator output

MOSCCR.MOSTP X

\

£

W

tmaiNosc

Figure 5.20 Main Clock Oscillation Start Timing

LOCOCR.LCSTP

LOCO clock oscillator output

tLoco

Figure 5.21 LOCO Clock Oscillation Start Timing

RES# _7

Internal reset

A AN

OFS1.HOCOEN

treswT

£

HOCO clock

”

AVAWAWAWAY

Figure 5.22 HOCO Clock Oscillation Start Timing (After Reset is Canceled by Setting

OFS1.HOCOEN Bit to 0)
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RX110 Group 5. Electrical Characteristics

PCLK /—\_/—\_"_/—\—/—\_{)_/—\—/
MTCLKA to
MTCLKH

A . »i
[ 7l 'Y L]
trekwe trekwh

~

Figure 5.34  MTU2Z2 Clock Input Timing

tsckw tsckr tsckt

SCKn r \
(h=1,5,12) \

A
v

Figure 5.35 SCK Clock Input Timing

sckn m

trxp

[ —

trxs | trxw

SO

(n=1,5,12)

A 4

Figure 5.36  SCI Input/Output Timing: Clock Synchronous Mode
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RX110 Group

5. Electrical Characteristics

5.6

Table 5.41

Conditions: 1.8V<VCC=<3.6V,1.8V=<AVCC0=<3.6V,VSS=AVSS0=0V, T,=-40to +105°C

Power-On Reset Circuit and Voltage Detection Circuit Characteristics

Power-On Reset Circuit and Voltage Detection Circuit Characteristics (1)

Item Symbol Min. Typ. Max. Unit Test Conditions
Voltage detection level | Power-on reset (POR) VpoRr 1.35 1.50 1.65 \ Figure 5.49,
Figure 5.50
Voltage detection circuit Vdet1_4 3.00 3.10 3.20 \Y Figure 5.51
(LvD1)*1 Vew s 291 3.00 309 At falling edge VCC
Veett_s 2.81 2.90 2.99
Vet 7 2.70 2.79 2.88
Veetr s 2.60 2.68 2.76
Vdet1 o 2.50 2.58 2.66
Veet1 A 2.40 2.48 2.56
Veet_B 1.99 2.06 213
Veeu_c 1.90 1.96 2.02
Veet_ b 1.80 1.86 1.92

Note:  These characteristics apply when noise is not superimposed on the power supply. When a setting is made so that the voltage
detection level overlaps with that of the voltage detection circuit (LVD2), it cannot be specified which of LVD1 and LVD2 is used
for voltage detection.

Note 1. nin the symbol Vdetl_n denotes the value of the LVDLVLR.LVD1LVL[3:0] bits.

Table 5.42 Power-On Reset Circuit and Voltage Detection Circuit Characteristics (2)

Conditions: 1.8V=<VCC=<36V,18V=<AVCCO0=<3.6V,VSS=AVSSO0=0V, T,=-40to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

Voltage detection level Voltage detection circuit Viet2 0 2.71 2.90 3.09 \% Figure 5.52

(LvD2)*1 Vaer 1 243 260 277 At falling edge VCC
Veetz 2 1.87 2.00 2.13
Vgetz 3*2 | 1.69 1.80 1.91
Wait time after power-on | At normal startup*3 tpor — 9.1 — ms Figure 5.50
reset cancellation During fast startup time*4 troR — 1.6 —

Wait time after voltage Power-on voltage monitoring tLvpl — 568 — us Figure 5.51

monitoring 1 reset 1 reset disabled*3

cancellation Power-on voltage monitoring — 100 —

1 reset enabled*4

Wait time after voltage monitoring 2 reset cancellation tLvp2 — 100 — us Figure 5.52

Response delay time tget — — 350 us Figure 5.49

Minimum VCC down time*® tvorF 350 — — us Figure 5.49,

VCC = 1.0V or above

Power-on reset enable time tw(POR) 1 — — ms Figure 5.50,

VCC = below 1.0 V
LVD operation stabilization time (after LVD is enabled) TdE.a) — — 300 us Figure 5.51, Figure 5.52
Hysteresis width (LVD1 and LVD2) VivH — 70 — mV Vdetl_4 selected
— 60 — Vdetl_5to 9, LVD2 selected
— 50 — When selection is from
among Vdetl_A to B.
— 40 — When selection is from
among Vdetl_C to D.

Note:

These characteristics apply when noise is not superimposed on the power supply. When a setting is made so that the voltage

detection level overlaps with that of the voltage detection circuit (LVD1), it cannot be specified which of LVD1 and LVD2 is used
for voltage detection.

Note 1.
Note 2.

voltage (VCC) is selected.

Note 3.
Note 4.
Note 5.

Vget1, and Ve, for the POR/LVD.

When OFS1.(STUPLVD1REN, FASTSTUP) = 11b.
When OFS1.(STUPLVDI1REN, FASTSTUP) # 11b.
The minimum VCC down time indicates the time when VCC is below the minimum value of voltage detection levels Vpgg, Vgeto

n in the symbol Vdet2_n denotes the value of the LVDLVLR.LVD2LVL[3:0] bits.
Vdet2_3 selection can be used only when the CMPAZ2 pin input voltage is selected and cannot be used when the power supply

R01DS0202EJ0120 Rev.1.20

Jul 29, 2016

ENESAS

Page 89 of 108



RX110 Group

Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code |  Previous Code [ MASS[Typ.]|
P-LFQFP48-7x7-0.50 | PLQPO048KB-A | 48P6Q-A \ 0.2g
Ho
o
36 25
37 I 1124
- — 1
- — 1
- — 1
- — 1
1] e ul
] e « *
=] = -
- — 1
- — 1
= Q =]
48 I ==
13w
4
1 12
Z Index mark
E
[ [

bp
bq

Terminal cross section

At

Ly

Detail F

OTE)
1. DIMENSIONS "#1" AND "+2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

Dimension in Millimeters

symbel [ Min [ Nom| Max
D | 69]70] 71
E 69|70 71
Az | — | 14| —
Hp | 88 ] 9.0 | 9.2
He | 88 ] 9.0 | 9.2
Al — | — 117
A4 0 0.1 ] 0.2
bp 1 0.17]0.22] 0.27

bt | —]020] —
[¢] 0.090.145] 0.20
cq 0.125

[ 0° | — 8°
e |—]105] —
X — | — 10.08
y — | — 10.10
Zp | — | 075 —
Ze | — | 075 —
L [0.35] 05]0.65
Lt | —]10] —

Figure D 48-Pin LFQFP (PLQP0048KB-A)
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RX110 Group

Appendix 1. Package Dimensions

JEITA Package Code RENESAS Code

Previous Code

MASS (TYP) [g]

P-HWQFN48-7x7-0.50 PWQNO0048KB-A

48PJN-A
P48K8-50-5B4-5

0.13

© 2012 Renesas Electronics Corporation. All rights reserved.

DETAILOF (A) PART

(.

Referance Dimension in Millimeters
Symbol | Min Nom | Max
D 6.95 | 7.00 | 7.05
D2 E 6.95 | 7.00 | 7.05
A 070 | 075 | 080
EXPOSED DIE PAD
; / b 0.18 0.25 0.30
12
UUUUUUUUUUUU 1, [e] — | 080 | —
48P = Lp 030 | 040 | 050
> d T
= d X 0.05
B P d y — — | 005
] d
») + d E2
] d
= d
B g ITEM D2 E2
S d MIN [NOMMAX| MIN [NOM[MAX
37D 5 EXPOSED
DIE PAD A |5.45(5.50/5.555.45|5.50|5.55
AnNANANAMNNMNANN VARIATIONS
36 25
—Lp e
o [@]x @[] AB]

Figure E  48-Pin HWQFN (PWQNO0048KB-A)
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