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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 -
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RX111 Group

1. Overview

1.2 List of Products

Table 1.3 is a list of products, and Figure 1.1 shows how to read the product part no., memory capacity, and package

type.
Table 1.3 List of Products (1/2)
Maximum
ROM RAM E2 Operating Operating
Group Part No. Orderable Part No. Package Capacity Capacity DataFlash | Frequency | Temperature
RX111 R5F51118AGFM | R5F51118AGFM#3A PLQP0064KB-A
R5F51118AGFK R5F51118AGFK#3A PLQPO064GA-A
512 Kbytes
R5F51118AGFL R5F51118AGFL#3A PLQPO0048KB-A
R5F51118AGNE | R5F51118AGNE#UA PWQNO0048KB-A
64 Kbytes
R5F51117AGFM | R5F51117AGFM#3A PLQP0064KB-A
R5F51117AGFK R5F51117AGFK#3A PLQPO064GA-A
384 Kbytes
R5F51117AGFL R5F51117AGFL#3A PLQP0048KB-A
R5F51117AGNE | R5F51117AGNE#UA PWQNO0048KB-A
R5F51116AGFM | R5F51116AGFM#3A PLQPO0064KB-A
R5F51116AGFK R5F51116AGFK#3A PLQPO0064GA-A
256 Kbytes | 32 Kbytes
R5F51116AGFL R5F51116AGFL#3A PLQPO0048KB-A
R5F51116AGNE | R5F51116AGNE#UA PWQNO0048KB-A
R5F51115AGFM | R5F51115AGFM#3A PLQP0064KB-A
R5F51115AGFK R5F51115AGFK#3A PLQPO064GA-A
128 Kbytes
R5F51115AGFL R5F51115AGFL#3A PLQPO0048KB-A
R5F51115AGNE | R5F51115AGNE#UA PWQNO0048KB-A
16 Kbytes
R5F51114AGFM | R5F51114AGFM#3A PLQP0064KB-A
R5F51114AGFK R5F51114AGFK#3A PLQPO064GA-A 8 Kbytes 32 MHz —40 to +105°C
96 Kbytes
R5F51114AGFL R5F51114AGFL#3A PLQPO0048KB-A
R5F51114AGNE | R5F51114AGNE#UA PWQNO0048KB-A
R5F51113AGFM | R5F51113AGFM#3A PLQPO0064KB-A
R5F51113AGFK R5F51113AGFK#3A PLQPO064GA-A
R5F51113AGFL | R5F51113AGFL#3A PLQP0048KB-A 64 Kbytes
R5F51113AGNE | R5F51113AGNE#UA PWQNO048KB-A
R5F51113AGNF R5F51113AGNF#UA PWQNOO040KC-A
10 Kbytes
R5F51111AGFM | R5F51111AGFM#3A PLQP0064KB-A
R5F51111AGFK R5F51111AGFK#3A PLQPO064GA-A
R5F51111AGFL R5F51111AGFL#3A PLQPO0048KB-A 32 Kbytes
R5F51111AGNE | R5F51111AGNE#UA PWQNO0048KB-A
R5F51111AGNF R5F51111AGNF#UA PWQNOO040KC-A
R5F5111JAGFM R5F5111JAGFM#3A PLQPO0064KB-A
R5F5111JAGFK | R5F5111JAGFK#3A PLQP0O064GA-A
R5F5111JAGFL R5F5111JAGFL#3A PLQPO0048KB-A 16 Kbytes 8 Kbytes
R5F5111JAGNE R5F5111JAGNE#UA PWQNOO048KB-A
R5F5111JAGNF | R5F5111JAGNF#UA PWQNO0040KC-A
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RX111 Group 1. Overview

Table 1.4 Pin Functions (3/3)

Classifications  Pin Name I/0 Description
USB 2.0 host/ USBO_DP 110 D+ 1/O pin of the USB on-chip transceiver.
function module USBO_DM 110 D- I/0 pin of the USB on-chip transceiver.

USBO_VBUS Input USB cable connection monitor pin.

USBO_EXICEN Output  Low-power control signal for the OTG chip.

USBO_VBUSEN Output  VBUS (5 V) supply enable signal for the OTG chip.

USBO_OVRCURA, Input External overcurrent detection pins.

USBO_OVRCURB

USBO_ID Input Mini-AB connector ID input pin during operation in OTG mode.
12-bit A/D ANOO0O to AN004, ANOO6, Input Input pins for the analog signals to be processed by the A/D converter.
converter ANO0OS8 to ANO15

ADTRGO# Input Input pin for the external trigger signals that start the A/D conversion.
D/A converter DAO, DAl Output  Output pins for the analog signals to be processed by the D/A converter.
1/0 ports P03, PO5 110 2-bit input/output pins.

P14 to P17 110 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 1/0 6-bit input/output pins.

P54, P55 1/0 2-bit input/output pins.

PAO, PA1, PA3, PA4, PA6 110 5-bit input/output pins.

PBO, PB1, PB3, PB5to PB7 /0 6-bit input/output pins.

PCO to PC7 110 8-bit input/output pins.

PEO to PE7 110 8-bit input/output pins.

PH7 Input 1-bit input pin.

PJ6, PJ7 1/0 2-bit input/output pins.

Note 1. For external clock input.
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RX111 Group

1. Overview

15 Pin Assignments

Figure 1.3 to Figure 1.7 show the pin assignments. Table 1.5 to Table 1.9 show the lists of pins and pin functions.

Note: e This figure indicates the power supply pins and 1/O ports.
For the pin configuration, see the table “List of Pins and Pin Functions (64-Pin LFQFP/LQFP)".
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Figure 1.3 Pin Assignments of the 64-Pin LFQFP/LQFP
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RX111 Group 1. Overview
Table 1.6 List of Pins and Pin Functions (64-Pin WFLGA) (1/2)
Power Supply,

Pin Clock, System Timers Communication

No. Control I/0 Port (MTU, POE, RTC) (SCle, SCIf, RSPI, RIIC, USB) Others

Al AVSSO

A2 AVCCO

A3 VREFHO PJ6*2

A4 VREFLO PJ7*2

A5 P43+*2 AN003

A6 P46*2 ANO006

A7 PE2 MTIOC4A RXD12/RXDX12/SMISO12/SSCL12  IRQ7/ANO10

A8 PE3 MTIOCOA/MTIOC1B/ CTS12#/RTS12#/SS12#/RSPCKA  IRQ3/AN011
MTIOC4B/POES8#

B1 XCOuT

B2 P03 DAO

B3 P40*2 ANO000

B4 P42%2 AN002

B5 P44x2 AN004

B6 PEG6 IRQ6/ANO14

B7 PE1 MTIOC4C TXD12/TXDX12/SIOX12/SMOSI12/  IRQ1/AN0O09

SSDA12

B8 PE4 MTIOC1A/MTIOC3A/ MOSIA IRQ4/ANO12
MTIOC4D

c1 XCIN PH7

c2 P05 DAl

C3 P27 MTIOC2B SCK1/SCK12 IRQ3/CMPA2/CACREF/

ADTRGO#

c4 P41*2 ANO001

C5 PE7 IRQ7/ANO15

cé PE5 MTIOC2B/MTIOC4C IRQ5/AN013

c7 PA1 MTIOCOB/MTCLKC/ SCK5/SSLA2
RTCOUT

Cc8 PAO MTIOC4A SSLAL CACREF

D1 RES#

D2 P30 MTIOC4B/POES# RXD1/SMISO1/SSCL1 IRQO

D3 P26 MTIOC2A TXD1/SMOSI1/SSDA1/

USBO_VBUSEN

D4 PEO MTIOC2A/POE3# SCK12 IRQO/AN008

D5 PAG MTIC5V/MTIOC2A/MTCLKB/  CTS5#/RTS5#/SS5#/SDAO/MOSIA  IRQ3
POE2#

D6 PA4 MTIC5U/MTIOC2B/MTCLKA  TXD5/SMOSI5/SSDA5/SSLAO IRQ5

D7 PA3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/MISOA IRQ6
MTIOC1B/POEO#

D8 VsSs

El XTAL

E2 MD FINED

E3 P31 MTIOC4D CTSI#/RTS1#/SS1# IRQ1

E4 P55 MTIOC4D

E5 PB3 MTIOCOA/MTIOC3B/ USBO_OVRCURA
MTIOC4A/POE3#

E6 PB1 MTIOCOC/MTIOC4C IRQ4

E7 PBO MTIC5W/MTIOCOC/ SCLO/RSPCKA IRQ2/ADTRGO#
RTCOUT

E8 vce

F1 EXTAL
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RX111 Group 1. Overview
Table 1.7 List of Pins and Pin Functions (48-Pin LFQFP/HWQFN) (1/2)
Pin Power Supply, Clock, Timers Communication
No. System Control 1/0 Port (MTU, POE, RTC) (SCle, SCIf, RSPI, RIIC, USB) Others
1 P27 MTIOC2B SCK1/SCK12 IRQ3/CMPA2/
CACREF/ADTRGO#
2 P26 MTIOC2A TXD1/SMOSI1/SSDA1/USBO_VBUSEN
3 MD FINED
4 RES#
5 XCOUT
6 XCIN PH7
7 UPSEL P35 NMI
8 XTAL
9 EXTAL
10 VCL
1 VSS
12 \Yelo
13 P17 MTIOCOC/MTIOC3A/ SCK1/MISOA/SDAO/RXD12/RXDX12/  IRQ7
MTIOC3B/POES# SMISO12/SSCL12
14 P16 MTIOC3C/MTIOC3D/ TXD1/SMOSI1/SSDA1/MOSIA/SCLO/ IRQ6/ADTRGO#
RTCOUT USBO0_VBUS/USBO_VBUSEN/
USBO_OVRCURB
15 P15 MTIOCOB/MTCLKB RXD1/SMISO1/SSCL1/RSPCKA IRQ5/CLKOUT
16 uB# P14 MTIOCOA/MTIOC3A/ CTS1#/RTS1#/SS1#/SSLAOITXD12/ IRQ4
MTCLKA TXDX12/SI0X12/SMOSI12/SSDA12/
USBO_OVRCURA
17 VCC_USB
18 USBO0_DM
19 USBO_DP
20 VSS_USB
21 PC7 MTIOC3A/MTCLKB TXD1/SMOSI1/SSDAL/MISOA/ CACREF
USBO_OVRCURB
22 PC6 MTIOC3C/MTCLKA RXD1/SMISO1/SSCL1/MOSIA/
USBO_EXICEN
23 PC5 MTIOC3B/MTCLKD SCK1/RSPCKA/USBO_ID
24 PC4 MTIOC3D/MTCLKC/POEO#  SCK5/SSLAO/USBO_VBUS*L/ IRQ2/CLKOUT
USBO_VBUSEN
25 PB5/PC3 MTIOC2A/MTIOC1B/POE1#
26 PB3/PC2 MTIOCOA/MTIOC3B/ USBO_OVRCURA
MTIOC4A/POE3#
27 PB1/PC1 MTIOCOC/MTIOC4C IRQ4
28 vcc
29 PBO/PCO MTIC5W/MTIOCOC/ SCLO/RSPCKA IRQ2/ADTRGO#
RTCOUT
30 VSS
31 PA6 MTIC5V/MTCLKB/MTIOC2A/  CTSS#/RTS5#/SS5#/SDAO/MOSIA IRQ3
POE2#
32 PA4 MTIC5U/MTCLKA/MTIOC2B  TXD5/SMOSI5/SSDAS/SSLAQ IRQ5
33 PA3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/MISOA IRQ6
MTIOC1B/POEO#
34 PAL MTIOCOB/MTCLKC/ SCK5/SSLA2
RTCOUT
35 PE4 MTIOC4D/MTIOC1A/ MOSIA IRQ4/AN012
MTIOC3A
36 PE3 MTIOCOA/MTIOC1B/ CTS12#/RTS12#/SS12#/RSPCKA IRQ3/ANO11
MTIOC4B/POES#
37 PE2 MTIOC4A RXD12/RXDX12/SMISO12/SSCL12 IRQ7/ANO10
38 PE1 MTIOC4C TXD12/TXDX12/SIOX12/SMOSI12/ IRQ1/ANO09
SSDA12
R01DS0190EJ0130 Rev.1.30 RENESAS Page 22 of 127

May 31, 2016



RX111 Group

1. Overview

Table 1.7 List of Pins and Pin Functions (48-Pin LFQFP/HWQFN) (2/2)

Pin Power Supply, Clock, Timers Communication
No. System Control 1/0 Port (MTU, POE, RTC) (SCle, SCIf, RSPI, RIIC, USB) Others
39 PEO MTIOC2A/POE3# SCK12 IRQO/ANOO8
40 PE7 IRQ7/AN015
41 P46+2 AN006
42 P42+2 AN002
43 P41%2 ANOO1
44 VREFLO PJ7*2
45 P40*2 ANO00
46 VREFHO PJ6*2
47 AVSSO
48 AvVCCO
Note 1. Not 5 V tolerant.
Note 2. The power source of the 1/O buffer for these pins is AVCCO.
RO1DS0190EJ0130 Rev.1.30 RENESAS Page 23 of 127
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RX111 Group

1. Overview

Table 1.9

List of Pins and Pin Functions (36-Pin WFLGA)

Power Supply,

Pin Clock, System Timers Communication
No. Control I/0 Port (MTU, POE, RTC) (SCle, SCIf, RSPI, RIIC, USB) Others
Al AVSSO
A2 AVCCO
A3 VREFHO PJ6*2
A4 p42+2 ANO002
A5 P41*2 ANO01
A6 PE2 MTIOC4A RXD12/RXDX12/SMISO12/SSCL12  IRQ7/AN0O10
B1 RES#
B2 P27 MTIOC2B SCK1/SCK12 IRQ3/CMPA2/CACREF/
ADTRGO#
B3 VREFLO PJ7*2
B4 PEO MTIOC2A/POE3# SCK12 IRQO/AN008
B5 PE1 MTIOC4C TXD12/TXDX12/SI0X12/SMOSI12/  IRQ1/AN009
SSDA12
B6 PA3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/MISOA IRQ6
MTIOC1B/POEO#
Cc1 XTAL
c2 MD FINED
c3 PE3 MTIOCOA/MTIOC1B/ CTS12#/RTS12#/SS12#/RSPCKA  IRQ3/AN0O11
MTIOC4B/POES#
c4 PE4 MTIOC1A/MTIOC3A/ MOSIA IRQ4/AN012
MTIOC4D
C5 PA4 MTIOC2B/MTICSU/MTCLKA  TXD5/SMOSI5/SSDAS/SSLAO IRQ5
C6 VSS
D1 EXTAL
D2 UPSEL P35 NMI
D3 UB# P14 MTIOCOA/MTIOC3A/ CTS1#/RTS1#/SS1#/SSLAO/TXD12/ IRQ4
MTCLKA TXDX12/SIOX12/SMOSI12/
SSDA12/USBO_OVRCURA
D4 PAG MTIC5V/MTCLKB/MTIOC2A/  CTS5#/RTS5#/SS5#/SDAO/MOSIA  IRQ3
POE2#
D5 PB3 MTIOCOA/MTIOC3B/ USBO_OVRCURA
MTIOC4A/POE3#
D6 PBO MTIOCOC/MTIC5W SCLO/RSPCKA IRQ2/ADTRGO#
E1l VCL
E2 P17 MTIOCOC/MTIOC3A/ SCK1/MISOA/SDAO/RXD12/ IRQ7
MTIOC3B/POES# RXDX12/SMIS012/SSCL12
E3 P16 MTIOC3C/MTIOC3D TXD1/SMOSI1/SSDAL/SCLO/ IRQ6/ADTRGO#
MOSIA/USBO_VBUSEN/
USBO_OVRCURB/USBO_VBUS
E4 P15 MTIOCOB/MTCLKB RXD1/SMISO1/SSCL1/RSPCKA IRQ5/CLKOUT
E5 pca MTIOC3D/MTCLKC/POEO#  SCK5/SSLAO/USBO_VBUSEN/ IRQ2/CLKOUT
USBO_VBUS*L
E6 vce
F1 VSS
F2 vce
F3 VCC_USB
F4 USBO_DM
F5 USBO_DP
F6 VSS_USB
Note 1. Not 5V tolerant.
Note 2. The power source of the I/O buffer for these pins is AVCCO.
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RX111 Group

4. 1/0 Registers

Table 4.1 List of I1/0O Registers (Address Order) (10/16)
Module Register Numberof  Access Number of Access
Address Symbol Register Name Symbol Bits Size States
0008 A025h  SCI1 Receive Data Register RDR 8 8 2 or 3PCLKB
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 3PCLKB
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 3PCLKB
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 3PCLKB
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 3PCLKB
0008 AOA7h  SCI5 Serial Extended Mode Register SEMR 8 8 2 or 3PCLKB
0008 AOA8h  SCI5 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB
0008 AOA9h  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 3PCLKB
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 3PCLKB
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 B0O80Oh DOC DOC Control Register DOCR 8 8 2 or 3 PCLKB
0008 B0O82h  DOC DOC Data Input Register DODIR 16 16 2 or 3 PCLKB
0008 B084h DOC DOC Data Setting Register DODSR 16 16 2 or 3 PCLKB
0008 B10Oh ELC Event Link Control Register ELCR 8 8 2 or 3 PCLKB
0008 B102h ELC Event Link Setting Register 1 ELSR1 8 8 2 or 3 PCLKB
0008 B103h ELC Event Link Setting Register 2 ELSR2 8 8 2 or 3 PCLKB
0008 B104h ELC Event Link Setting Register 3 ELSR3 8 8 2 or 3 PCLKB
0008 B105h  ELC Event Link Setting Register 4 ELSR4 8 8 2 or 3 PCLKB
0008 B108h ELC Event Link Setting Register 7 ELSR7 8 8 2 or 3 PCLKB
0008 B110h  ELC Event Link Setting Register 15 ELSR15 8 8 2 or 3 PCLKB
0008 B111h  ELC Event Link Setting Register 16 ELSR16 8 8 2 or 3 PCLKB
0008 B113h  ELC Event Link Setting Register 18 ELSR18 8 8 2 or 3PCLKB
0008 B115h  ELC Event Link Setting Register 20 ELSR20 8 8 2 or 3 PCLKB
0008 B117h  ELC Event Link Setting Register 22 ELSR22 8 8 2 or 3 PCLKB
0008 B119h  ELC Event Link Setting Register 24 ELSR24 8 8 2 or 3 PCLKB
0008 B11Ah ELC Event Link Setting Register 25 ELSR25 8 8 2 or 3 PCLKB
0008 B11Fh ELC Event Link Option Setting Register A ELOPA 8 8 2 or 3 PCLKB
0008 B120h ELC Event Link Option Setting Register B ELOPB 8 8 2 or 3PCLKB
0008 B121h ELC Event Link Option Setting Register C ELOPC 8 8 2 or 3 PCLKB
0008 B123h ELC Port Group Setting Register 1 PGR1 8 8 2 or 3 PCLKB
0008 B125h  ELC Port Group Control Register 1 PGC1 8 8 2 or 3 PCLKB
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RX111 Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (14/16)
Module Register Numberof  Access Number of Access
Address Symbol Register Name Symbol Bits Size States
0008 C19Fh  MPC PB7 Pin Function Control Register PB7PFS 8 8 2 or 3 PCLKB
0008 C1A2h MPC PC2 Pin Function Control Register PC2PFS 8 8 2 or 3 PCLKB
0008 C1A3h MPC PC3 Pin Function Control Register PC3PFS 8 8 2 or 3PCLKB
0008 C1A4h MPC PC4 Pin Function Control Register PC4PFS 8 8 2 or 3 PCLKB
0008 C1A5h MPC PC5 Pin Function Control Register PC5PFS 8 8 2 or 3PCLKB
0008 C1A6h MPC PC6 Pin Function Control Register PC6PFS 8 8 2 or 3 PCLKB
0008 C1A7Th MPC PC7 Pin Function Control Register PC7PFS 8 8 2 or 3 PCLKB
0008 C1BOh MPC PEO Pin Function Control Register PEOPFS 8 8 2 or 3 PCLKB
0008 C1Blh MPC PE1 Pin Function Control Register PE1PFS 8 8 2 or 3 PCLKB
0008 C1B2h MPC PE2 Pin Function Control Register PE2PFS 8 8 2 or 3 PCLKB
0008 C1B3h MPC PE3 Pin Function Control Register PE3PFS 8 8 2 or 3PCLKB
0008 C1B4h MPC PE4 Pin Function Control Register PE4PFS 8 8 2 or 3 PCLKB
0008 C1B5h  MPC PES5 Pin Function Control Register PE5SPFS 8 8 2 or 3PCLKB
0008 C1B6h MPC PE6 Pin Function Control Register PE6PFS 8 8 2 or 3 PCLKB
0008 C1B7h MPC PE?7 Pin Function Control Register PE7PFS 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 0or 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 0r 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 0 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 3PCLKB
0008 C40Ch RTC Month Counter RMONCNT 8 8 2 or 3PCLKB
0008 C40Eh RTC Year Counter RYRCNT 16 16 2 or 3PCLKB
0008 C410h RTC Second Alarm Register RSECAR 8 8 2 or 3PCLKB
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 3 PCLKB
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
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Table 5.8 DC Characteristics (6) (2/2)
Conditions: 1.8V <VCC=VCC_USB=<3.6V,1.8V=<AVSS0<3.6V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C

Typ . Test
Iltem Symbol 4 Max | Unit Conditions
Supply Low-speed Normal No peripheral ICLK = 32.768 kHz lcc 4.3 — WA
current*! | operating operating operation*8
mode mode All peripheral operation: | ICLK = 32.768 kHz 147 | —
Normal*9, *10
All peripheral operation: | ICLK = 32.768kHz — 60
Max.*9, *10
Sleep mode | No peripheral ICLK = 32.768 kHz 2.2 —
operation*8
All peripheral operation: | ICLK = 32.768 kHz 8.3 —
Normal*9
Deep sleep | No peripheral ICLK = 32.768 kHz 1.7 —
mode operation*8
All peripheral operation: | ICLK = 32.768 kHz 6.7 —
Normal*9

Note 1. 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.

Note 2. Clock supply to the peripheral functions is stopped. This does not include BGO operation. The clock source is PLL. FCLK and
PCLK are set to divided by 64.

Note 3. Clocks are supplied to the peripheral functions. This does not include BGO operation. The clock source is PLL. FCLK and PCLK
are set to the same frequency as ICLK.

Note 4. Values when VCC =3.3 V.

Note 5. This is the increase for programming or erasure of the ROM or E2 DataFlash during program execution.

Note 6. Clock supply to the peripheral functions is stopped. The clock source is PLL when ICLK = 12 MHz, and HOCO otherwise. FCLK
and PCLK are set to divided by 64.

Note 7. Clocks are supplied to the peripheral functions. The clock source is PLL when ICLK = 12 MHz, and HOCO otherwise. FCLK and
PCLK are set to the same frequency as ICLK.

Note 8. 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.

Note 9. 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.

Note 10.Values when the MSTPCRA.MSTPA17 bit (12-bit A/D converter module stop bit) is set to “transition to the module stop state is
made”.
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[128-Kbyte or less flash memory]
Table 5.9 DC Characteristics (7)
Conditions: 1.8V <VCC=VCC_USB<3.6V,1.8V<AVSS0=<3.6V,VSS=AVSS0=VSS USB=0V, T,=-40to +105°C

Item Symbol | Typ.*3 | Max. Unit Test Conditions
Supply Software standby T,=25°C lec 0.35 0.53 uA
current*! | mode*2 T,=55°C 058 145
T,=85°C 160 | 7.30
T, =105°C 3.30 16.50
Increment for RTC operation*4 0.31 — RCR3.RTCDV[2:0] = 010b
1.09 — RCR3.RTCDVI[2:0] = 100b
Increment for IWDT operation 0.37 —

Note 1. 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.

Note 2. The IWDT and LVD are stopped.

Note 3. VCC =3.3V.

Note 4. Includes the oscillation circuit.

100
——_--—-—-—---------Ta=105°c*1
10 A
_—---———-——---——---Ta=85°C"‘1
g T.=105°C**
3 —
3
T.=85°C*
1 - -_——---————----—-—-Ta=55°c*1
T.=56°C*
/ ---—-——---Ta=25oc*
—_——— T, =25°C*
01 T 1 T T 1
1.5 2.0 25 3.0 35 4.0
VCC (V)
Note1. Average value of the tested upper-limit samples during product evaluation.
Note2. Average value of the tested middle samples during product evaluation
Figure 5.7 Voltage Dependency in Software Standby Mode (Reference Data)
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5.2.1

Standard I/O Pin Output Characteristics (1)

Figure 5.12 to Figure 5.15 show the characteristics of general ports (except for the RIIC output pin, ports P40 to P44,
P46, ports PJ6, PJ7)

low/loL VS Vor/VoL
40
VCC =33V
/ VCC =27V
20 /
10 VCC =18V
<
E
3 0 : ' ' : ' :
ZID q - 1 W/ 3°
VCC=18V
-10 /
VCC=27V
-20
VCC =33V
-30
VOH/VOL [V]
Figure 5.12 Vgu/VoL and lgy/lg, Voltage Characteristics of General Ports (Except for the RIIC
Output Pin, Ports P40 to P44, P46, Ports PJ6, PJ7) at T, = 25°C (Reference Data)
lor/lov Vs Von/Vor
10
Ta = -40°
8 Ta=25°C
_— Ta = 105°C
6 %
4
< /
E 2
Ke)
R . . . . . . ‘ .
D 0.2 0.4 0.6 0.8 1 1.2 1.4 1 1.8 D
-2 /
T, = 105°C /
-4 (=t
Ta=-40°C
-6
Vor/Vo [V]
Figure 5.13  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 = 1.8 V (Reference Data)
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53 AC Characteristics
5.3.1 Clock Timing

Table 5.21 Operation Frequency Value (High-Speed Operating Mode)
Conditions: 1.8V <VCC=VCC_USB=<36V,18V=<AVSS0<3.6V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C

VCC
ftem Symbol 181024V | 24t027V| 2.7t03.6V VY:eJ]Sl;iB unit
Maximum operating | System clock (ICLK) frnax 8 16 32 24 MHz
frequency FlashlF clock (FCLK)*!, *2 8 16 32 24
Peripheral module clock (PCLKB) 8 16 32 24
Peripheral module clock (PCLKD)*3 8 16 32 24
USB clock (UCLK) fusb — — — 48

Note 1. The lower-limit frequency of FCLK is 1 MHz during programming or erasing of the flash memory. When using FCLK at below
4 MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.

Note 2. The frequency accuracy of FCLK should be +3.5%. Confirm the frequency accuracy of the clock source.

Note 3. The lower-limit frequency of PCLKD is 4 MHz at 2.4 V or above and 1 MHz at below 2.4 V when the A/D converter is in use.

Note 4. The VCC_USB range is 3.0 to 3.6 VV when the USB clock is in use.

Table 5.22 Operation Frequency Value (Middle-Speed Operating Mode)
Conditions: 1.8V <VCC=VCC_USB=<3.6V,1.8V=<AVSS0<3.6V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C

VCC
ftem Symbol 181024V | 24t027V| 2.7t03.6V VY:eJ]Sl;iB unit
Maximum operating | System clock (ICLK) frnax 8 12 12 12 MHz
frequency FlashlF clock (FCLK)*!, 2 8 12 12 12
Peripheral module clock (PCLKB) 8 12 12 12
Peripheral module clock (PCLKD)*3 8 12 12 12
USB clock (UCLK) fusb — — — 48

Note 1. The lower-limit frequency of FCLK is 1 MHz during programming or erasing of the flash memory. When using FCLK at below
4 MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.

Note 2. The frequency accuracy of FCLK should be +3.5%.

Note 3. The lower-limit frequency of PCLKD is 4 MHz at 2.4 V or above and 1 MHz at below 2.4 V when the A/D converter is in use.

Note 4. The VCC_USB range is 3.0 to 3.6 VV when the USB clock is in use.

Table 5.23 Operation Frequency Value (Low-Speed Operating Mode)
Conditions: 1.8V <VCC=VCC_USB=<36V,1.8V=<AVSS0<3.6V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C

VCC
Iltem Symbol Unit
1.8t024V | 24t02.7V 27t036V
Maximum operating System clock (ICLK) fmax 32.768 kHz
frequency FlashlF clock (FCLK)*! 32.768
Peripheral module clock (PCLKB) 32.768
Peripheral module clock (PCLKD)*2 32.768
Note 1. Programming and erasing the flash memory is impossible.
Note 2. The A/D converter cannot be used.
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5.3.2 Reset Timing

Table 5.25 Reset 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
RES# pulse width At power-on trRESWP 3 — — ms Figure 5.31
Other than above tRESW 30 — — us Figure 5.32
Wait time after RES# At normal startup*! tRESWT — 8.5 — ms Figure 5.31
cancellation - .
(at power-on) During fast startup time*2 tRESWT — 560 — ys
Wait time after RES# cancellation tRESWT — 114 — us Figure 5.32
(during powered-on state)
Independent watchdog timer reset period tRESWIW — 1 — IWDT | Figure 5.33
clock
cycle
Software reset period tRESWSW — 1 — ICLK
cycle
Wait time after independent watchdog timer reset cancellation*3 trRESW?2 — 300 — us
Wait time after software reset cancellation trRESW?2 — 168 — us

Note 1. When OFS1.(STUPLVD1REN, FASTSTUP) = 11b.
Note 2. When OFS1.(STUPLVD1REN, FASTSTUP) # 11b.
Note 3. When IWDTCR.CKS[3:0] = 0000b.

VCC ]

£

treswp

Internal reset « «
” ”

treswT
Figure 5.31 Reset Input Timing at Power-On
tresw
S—
RES# l
Internal reset \
treswT
Figure 5.32 Reset Input Timing (1)
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534 Control Signal Timing
Table 5.31 Control Signal 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
NMI pulse width tNmw 200 — — ns NMI digital filter disabled tpeyc X 2<200 ns
tpoye 21 — — (NMIFLTE.NFLTEN = 0) tpoyo X 2> 200 ns
200 — — NMI digital filter enabled tamick X 3 <200 ns
ok * 3.5°2 — — (NMIFLTE.NFLTEN = 1) e % 3 > 200 1S
IRQ pulse width tiraw 200 — — ns IRQ digital filter disabled tpeyc X 2200 ns
tpoyo 21 _ — (IRQFLTEOQ.FLTENi = 0) tpoyo X 2> 200 ns
200 — — IRQ digital filter enabled tirack * 3 <200 ns

tirack * 3.5*3

(IRQFLTEO.FLTENi = 1)

tirack * 3>200ns

Note: < 200 ns minimum in software standby mode.
Note 1. tpgyc indicates the cycle of PCLKB.
Note 2. tymick indicates the cycle of the NMI digital filter sampling clock.
Note 3. trqck indicates the cycle of the IRQi digital filter sampling clock (i = 0 to 7).

NMI

e —

tNMIW

Figure 5.36 NMI Interrupt Input Timing
IRQ * f
tiraw
Figure 5.37 IRQ Interrupt Input Timing
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SCKn /—\_/_L

trxp

T™XOn X X >[

trxs | trxH

S

(n=1,5,12)

A
v
A
A4

Figure 5.43  SCI Input/Output Timing: Clock Synchronous Mode

ADTRGO#
J

€

trrew

Figure 5.44  A/D Converter External Trigger Input Timing

CLKOUT pin output

s

<« tor

Test conditions: Vo = VCC x 0.7, VoL = VCC % 0.3, loy = -1.0 mA, lo. = 1.0 mA, C =30 pF

Figure 5.45 CLKOUT Output Timing
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AVREFHO
5.0

4.0
3.6

3.0
27

2.4[

2.0
1.8

1.0

Characteristics listed in
| —T— Table 5.38
A/D Conversion

Characteristics (1)

Characteristics listed in

— | Table 5.39
71 A/D Conversion
Characteristics (2)

4 Characteristics listed in
T Table 5.40
A/D Conversion
4 Characteristics (3)
1.8 2427 3.6
10 20 30 40 50 AVCCO

Figure 5.56

AVCCO0 to AVREFHO Voltage Range
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tvorr
VCC
VPOR
1.0V
Internal reset signal
(active-low)
> |« 44 »
taet  taet tror

Figure 5.58 Voltage Detection Reset Timing

Vpor
VCC

1.0V

_ twpor)
1

Internal reset signal
(active-low)

< 44 >
teet  tror
Note 1. twpon is the time required for a power-on reset to be enabled while the external power VCC is being held below the
valid voltage (1.0 V).
When VCC turns on, maintain t,.r) for 1.0 ms or more.

Figure 5.59 Power-On Reset Timing
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5.10 ROM (Flash Memory for Code Storage) Characteristics

Table 5.48 ROM (Flash Memory for Code Storage) Characteristics (1)

Item Symbol Min. Typ. Max. Unit Conditions
Reprogramming/erasure cycle*" Npec 1000 — —_ Times
Data hold time | After 1000 times of Npgc torp 20*2.%3 — — Year | T,=+85°C

Note 1. Definition of reprogram/erase cycle: The reprogram/erase cycle is the number of erasing for each block. When the reprogram/
erase cycle is n times (n = 1000), erasing can be performed n times for each block. For instance, when 4-byte programming is
performed 256 times for different addresses in 1-Kbyte block and then the entire block is erased, the reprogram/erase cycle is
counted as one. However, programming the same address for several times as one erasing is not enabled (overwriting is
prohibited).

Note 2. Characteristic when using the flash memory programmer and the self-programming library provided from Renesas Electronics.

Note 3. This result is obtained from reliability testing.

Table 5.49 ROM (Flash Memory for Code Storage) Characteristics (2)
High-speed operating mode Conditions: 2.7V <VCC=<3.6V,2.7V <AVSS0<3.6V,VSS=AVSS0=VSS USB=0V

Temperature range for the programming/erasure operation: T, = —-40 to +105°C

ttom Symbol FCLK =1 MHz FCLK =32 MHz Unit
Min. Typ. Max. Min. Typ. Max.

Programming time 4-byte tps — 103 931 — 52 489 us
Erasure time 1-Kbyte teqk — 8.23 267 — 5.48 214 ms
256-Kbyte teosek — 407 925 — 39 457 ms

Blank check time 4-byte taca — — 48 — — 15.9 us
1-Kbyte tscik — — 1.58 — — 0.127 ms

Erase operation forcible stop time tsep — — 216 — — 12.8 us
Start-up area switching setting time tsas — 12.6 543 — 6.16 432 ms
Access window time taws — 12.6 543 — 6.16 432 ms
ROM mode transition wait time 1 tois 2 — — 2 — — us
ROM mode transition wait time 2 tms 5 — — 5 — — ps

Note: < Does not include the time until each operation of the flash memory is started after instructions are executed by software.

Note: < The lower-limit frequency of FCLK is 1 MHz during programming or erasing of the flash memory. When using FCLK at below
4 MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.

Note: < The frequency accuracy of FCLK should be +3.5%. Confirm the frequency accuracy of the clock source.
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JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]
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Figure G 36-Pin WFLGA (PWLGO0036KA-A)
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