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RX111 Group

1. Overview

Table 1.1 Outline of Specifications (2/3)

Classification Module/Function Description
DMA Data transfer controller o Transfer modes: Normal transfer, repeat transfer, and block transfer
(DTCa) e Activation sources: Interrupts
e Chain transfer function
1/0 ports General I/O ports 64-pin /48-pin /40-pin /36-pin

1/0: 46/30/24/20

Input: 2/2/1/1

Pull-up resistors: 38/24/19/16
Open-drain outputs: 34/24/19/16
5-V tolerance: 4/4/4/4

Event link controller (ELC)

Event signals of 35 types can be directly connected to the module
Operations of timer modules are selectable at event input
Capable of event link operation for port B

Multi-function pin controller (MPC)

Capable of selecting the input/output function from multiple pins

Timers Multi-function timer pulse
unit 2 (MTU2a)

(16 bits x 6 channels) x 1 unit

Time bases for the six 16-bit timer channels can be provided via up to 16 pulse-input/output lines and
three pulse-input lines

Select from among eight or seven counter-input clock signals for each channel (PCLK/1, PCLK/4,
PCLK/16, PCLK/64, PCLK/256, PCLK/1024, MTCLKA, MTCLKB, MTCLKC, MTCLKD) other than
channel 5, for which only four signals are available.

Input capture function

21 output compare/input capture registers

Pulse output mode

Complementary PWM output mode

Reset-synchronized PWM mode

Phase counting mode

Capable of generating conversion start triggers for the A/D converter

Port output enable 2

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

(POE2a)
Compare match timer e (16 bits x 2 channels) x 1 unit
(CMT) e Select from among four clock signals (PCLK/8, PCLK/32, PCLK/128, PCLK/512)

Independent watchdog
timer (IWDTa)

14 bits x 1 channel
Count clock: Dedicated low-speed on-chip oscillator for the IWDT
Frequency divided by 1, 16, 32, 64, 128, or 256

Realtime clock (RTCA)

Clock source: Sub-clock
Calendar count mode or binary count mode selectable
Interrupts: Alarm interrupt, periodic interrupt, and carry interrupt

Communication Serial communications
functions interfaces (SCle, SCIf)

3 channels (channel 1, 5: SCle, channel 12: SCIf)

Serial communications modes: Asynchronous, clock synchronous, and smart card interface
On-chip baud rate generator allows selection of the desired bit rate

Choice of LSB first or MSB first transfer

Average transfer rate clock can be input from MTU2 timers

Simple 12C

Simple SPI

Master/slave mode supported (SCIf only)

Start frame and information frame are included (SCIf only)

Start-bit detection in asynchronous mode: Low level or falling edge is selectable

12C bus interface (RIIC)

1 channel

Communications formats:

12C bus format/SMBus format

Master mode or slave mode selectable
Supports fast mode

Serial peripheral interface
(RSPI)

1 channel

Transfer facility

Using the MOSI (master out, slave in), MISO (master in, slave out), SSL (slave select), and RSPI
clock (RSPCK) signals enables serial transfer through SPI operation (four lines) or clock-
synchronous operation (three lines)

Capable of handling serial transfer as a master or slave

Data formats

Choice of LSB first or MSB first transfer

The number of bits in each transfer can be changed to 8, 9, 10, 11, 12, 13, 14, 15, 16, 20, 24, or
32 bits.

128-bit buffers for transmission and reception

Up to four frames can be transmitted or received in a single transfer operation (with each frame
having up to 32 bhits)

Double buffers for both transmission and reception
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RX111 Group 1. Overview
Table 1.3 List of Products (2/2)
Maximum
ROM RAM E2 Operating | Operating
Group Part No. Orderable Part No. Package Capacity Capacity DataFlash | Frequency | Temperature
RX111 R5F51118ADFM | R5F51118ADFM#3A PLQPO0064KB-A

R5F51118ADFK R5F51118ADFK#3A PLQPO064GA-A
R5F51118ADLF R5F51118ADLF#UA PWLGO0064KA-A 512 Kbytes
R5F51118ADFL R5F51118ADFL#3A PLQPO0048KB-A
R5F51118ADNE | R5F51118ADNE#UA PWQNO048KB-A

64 Kbytes
R5F51117ADFM | R5F51117ADFM#3A PLQPO0064KB-A
R5F51117ADFK R5F51117ADFK#3A PLQPO064GA-A
R5F51117ADLF R5F51117ADLF#UA PWLGO0064KA-A 384 Kbytes
R5F51117ADFL R5F51117ADFL#3A PLQPO0048KB-A
R5F51117ADNE | R5F51117ADNE#UA PWQNO0048KB-A
R5F51116ADFM | R5F51116ADFM#3A PLQPO0064KB-A
R5F51116ADFK R5F51116ADFK#3A PLQPO064GA-A
R5F51116ADLF R5F51116ADLF#UA PWLGO0064KA-A 256 Kbytes | 32 Kbytes
R5F51116ADFL R5F51116ADFL#3A PLQPO0048KB-A
R5F51116ADNE | R5F51116ADNE#UA PWQNOO048KB-A
R5F51115ADFM | R5F51115ADFM#3A PLQPO064KB-A
R5F51115ADFK R5F51115ADFK#3A PLQPO064GA-A
R5F51115ADLF R5F51115ADLF#UA PWLGO0064KA-A 128 Kbytes
R5F51115ADFL R5F51115ADFL#3A PLQPO0048KB-A
R5F51115ADNE | R5F51115ADNE#UA PWQNOO0O48KA-A

16 Kbytes
R5F51114ADFM | R5F51114ADFM#3A PLQPO0064KB-A
R5F51114ADFK R5F51114ADFK#3A PLQPO064GA-A
R5F51114ADLF R5F51114ADLF#UA PWLGO0064KA-A 96 Kbytes

8 Kbytes 32 MHz —40 to +85°C

R5F51114ADFL R5F51114ADFL#3A PLQPO0048KB-A
R5F51114ADNE | R5F51114ADNE#UA PWQNO0048KB-A
R5F51113ADFM | R5F51113ADFM#3A PLQPO0064KB-A
R5F51113ADFK R5F51113ADFK#3A PLQPO064GA-A
R5F51113ADLF R5F51113ADLF#UA PWLGO0064KA-A
R5F51113ADFL R5F51113ADFL#3A PLQPO0048KB-A 64 Kbytes
R5F51113ADNE | R5F51113ADNE#UA PWQNOO048KB-A
R5F51113ADLM R5F51113ADLM#UA PWLGO0036KA-A
R5F51113ADNF R5F51113ADNF#UA PWQNOO40KC-A

10 Kbytes
R5F51111ADFM R5F51111ADFM#3A PLQPO0064KB-A
R5F51111ADFK R5F51111ADFK#3A PLQPO064GA-A
R5F51111ADLF R5F51111ADLF#UA PWLGO0064KA-A
R5F51111ADFL R5F51111ADFL#3A PLQPO0048KB-A 32 Kbytes
R5F51111ADNE R5F51111ADNE#UA PWQNO0048KB-A
R5F51111ADLM R5F51111ADLM#UA PWLGOO036KA-A
R5F51111ADNF R5F51111ADNF#UA PWQNOO040KC-A
R5F5111JADFM R5F5111JADFM#3A PLQPO0064KB-A
R5F5111JADFK R5F5111JADFK#3A PLQPO064GA-A
R5F5111JADLF R5F5111JADLF#UA PWLGO0064KA-A
R5F5111JADFL R5F5111JADFL#3A PLQPO0048KB-A 16 Kbytes 8 Kbytes
R5F5111JADNE R5F5111JADNE#UA PWQNO048KB-A
R5F5111JADLM R5F5111JADLM#UA PWLGO0036KA-A
R5F5111JADNF R5F5111JADNF#UA PWQNOO40KC-A

Note: < Orderable part numbers are current as of when this manual was published. Please make sure to refer to the relevant product
page on the Renesas website for the latest part numbers.
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RX111 Group

1. Overview

RX111 Group
PWLGO0064KA-A
(64-pin WFLGA)

(Upper perspective view)
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Note: « This figure indicates the power supply pins and VO port pins. For the pin
configuration, see the table “List of Pins and Pin Functions (64-Pin WFLGA)".
« For the position of Al pin in the package, see “Package Dimensions”.

Figure 1.4 Pin Assignments of the 64-Pin WFLGA
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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

R0O1DS0190EJ0130 Rev.1.30 RENESAS Page 20 of 127
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RX111 Group 1. Overview
Table 1.6 List of Pins and Pin Functions (64-Pin WFLGA) (2/2)
Power Supply,
Pin Clock, System Timers Communication
No. Control I/0 Port (MTU, POE, RTC) (SCle, SCIf, RSPI, RIIC, USB)  Others
F2 P32 MTIOCOC/RTCOUT IRQ2
F3 UPSEL P35 NMI
F4 UB# P14 MTIOCOA/MTIOC3A/ CTSI#/RTSI#/SSI#/TXD12/ IRQ4
MTCLKA TXDX12/SIOX12/SMOSI12/
SSDA12/SSLA0/USBO_OVRCURA
F5 P54 MTIOC4B
F6 PC7 MTIOC3A/MTCLKB TXD1/SMOSI1/SSDA1/MISOA/ CACREF
USBO_OVRCURB
F7 PC4 MTCLKC/MTIOC3D/POEO#  SCK5/SSLAO/USBO_VBUSEN/ IRQ2/CLKOUT
USBO_VBUS*!
F8 PB5 MTIOC1B/MTIOC2A/POEL#
Gl VCL
G2 P17 MTIOCOC/MTIOC3A/ SCK1/MISOA/SDAO/RXD12/ IRQ7
MTIOC3B/POES8# RXDX12/SMISO12/SSCL12
G3 P16 MTIOC3C/MTIOC3D/ TXD1/SMOSI1/SSDAL1/SCLO/ IRQ6/ADTRGO#
RTCOUT MOSIA/USBO_VBUSEN/
USBO_OVRCURB/USBO0_VBUS
G4 P15 MTIOCOB/MTCLKB RXD1/SMISO1/SSCL1/RSPCKA IRQ5/CLKOUT
G5 PC6 MTIOC3C/MTCLKA RXD1/SMISO1/SSCL1/MOSIA/
USBO_EXICEN
G6 PC5 MTIOC3B/MTCLKD SCK1/RSPCKA/USBO_ID
G7 PC3 MTIOC4D TXD5/SMOSI5/SSDA5
G8 PB6/PCO MTIOC3D
H1 VsSs
H2 vce
H3 VCC_USB
H4 USBO_DM
H5 USBO_DP
H6 VSS_USB
H7 pPC2 MTIOC4B RXD5/SMISO5/SSCL5/SSLA3
H8 PB7/PC1 MTIOC3B

Note 1. Not 5V tolerant.
Note 2. The power source of the I/O buffer for these pins is AVCCO.

R0O1DS0190EJ0130 Rev.1.30
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RX111 Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (2/16)
Module Register Numberof  Access Number of Access

Address Symbol Register Name Symbol Bits Size States
0008 7026h  ICU Interrupt Request Register 038 IR038 8 8 2ICLK
0008 702Ch ICU Interrupt Request Register 044 IR044 8 8 2 ICLK
0008 702Dh  ICU Interrupt Request Register 045 IR045 8 8 2ICLK
0008 702Eh  ICU Interrupt Request Register 046 IR046 8 8 2 ICLK
0008 702Fh  ICU Interrupt Request Register 047 IR047 8 8 2ICLK
0008 7039h  ICU Interrupt Request Register 057 IR057 8 8 2 ICLK
0008 703Fh  ICU Interrupt Request Register 063 IR063 8 8 2ICLK
0008 7040h ICU Interrupt Request Register 064 IR064 8 8 2 ICLK
0008 7041h ICU Interrupt Request Register 065 IR065 8 8 2ICLK
0008 7042h  ICU Interrupt Request Register 066 IR066 8 8 2 ICLK
0008 7043h  ICU Interrupt Request Register 067 IR067 8 8 2ICLK
0008 7044h  ICU Interrupt Request Register 068 IR068 8 8 2 ICLK
0008 7045h  ICU Interrupt Request Register 069 IR069 8 8 2ICLK
0008 7046h  ICU Interrupt Request Register 070 IRO70 8 8 2 ICLK
0008 7047h  ICU Interrupt Request Register 071 IRO71 8 8 2ICLK
0008 7058h  ICU Interrupt Request Register 088 IR088 8 8 2 ICLK
0008 7059h  ICU Interrupt Request Register 089 IR089 8 8 2ICLK
0008 705Ah  ICU Interrupt Request Register 090 IR090 8 8 2 ICLK
0008 705Ch  ICU Interrupt Request Register 092 IR092 8 8 2ICLK
0008 705Dh  ICU Interrupt Request Register 093 IR093 8 8 2 ICLK
0008 7066h  ICU Interrupt Request Register 102 IR102 8 8 2 ICLK
0008 7067h  ICU Interrupt Request Register 103 IR103 8 8 2 ICLK
0008 706Ah  ICU Interrupt Request Register 106 IR106 8 8 2 ICLK
0008 7072h  ICU Interrupt Request Register 114 IR114 8 8 2ICLK
0008 7073h  ICU Interrupt Request Register 115 IR115 8 8 2 ICLK
0008 7074h  ICU Interrupt Request Register 116 IR116 8 8 2 ICLK
0008 7075h  ICU Interrupt Request Register 117 IR117 8 8 2 ICLK
0008 7076h  ICU Interrupt Request Register 118 IR118 8 8 2 ICLK
0008 7077h  ICU Interrupt Request Register 119 IR119 8 8 2ICLK
0008 7078h  ICU Interrupt Request Register 120 IR120 8 8 2 ICLK
0008 7079h  ICU Interrupt Request Register 121 IR121 8 8 2ICLK
0008 707Ah  ICU Interrupt Request Register 122 IR122 8 8 2 ICLK
0008 707Bh  ICU Interrupt Request Register 123 IR123 8 8 2ICLK
0008 707Ch  ICU Interrupt Request Register 124 IR124 8 8 2 ICLK
0008 707Dh  ICU Interrupt Request Register 125 IR125 8 8 2ICLK
0008 707Eh  ICU Interrupt Request Register 126 IR126 8 8 2 ICLK
0008 707Fh  ICU Interrupt Request Register 127 IR127 8 8 2 ICLK
0008 7080h  ICU Interrupt Request Register 128 IR128 8 8 2 ICLK
0008 7081h ICU Interrupt Request Register 129 IR129 8 8 2 ICLK
0008 7082h  ICU Interrupt Request Register 130 IR130 8 8 2 ICLK
0008 7083h ICU Interrupt Request Register 131 IR131 8 8 2 ICLK
0008 7084h  ICU Interrupt Request Register 132 IR132 8 8 2 ICLK
0008 7085h  ICU Interrupt Request Register 133 IR133 8 8 2 ICLK
0008 7086h  ICU Interrupt Request Register 134 IR134 8 8 2 ICLK
0008 7087h  ICU Interrupt Request Register 135 IR135 8 8 2ICLK
0008 7088h  ICU Interrupt Request Register 136 IR136 8 8 2 ICLK
0008 7089h  ICU Interrupt Request Register 137 IR137 8 8 2ICLK
0008 708Ah  ICU Interrupt Request Register 138 IR138 8 8 2 ICLK
0008 708Bh  ICU Interrupt Request Register 139 IR139 8 8 2ICLK
0008 708Ch ICU Interrupt Request Register 140 IR140 8 8 2 ICLK
0008 708Dh  ICU Interrupt Request Register 141 IR141 8 8 2 ICLK
0008 70AAh ICU Interrupt Request Register 170 IR170 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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Note2. Average value of the tested upperlimit samples during product evaluation.
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Figure 5.10 Temperature Dependency in Software Standby Mode (Reference Data)

Table 5.11 DC Characteristics (9)

Conditions: 1.8V <VCC=VCC_USB=<3.6V,1.8V=<AVCC0<3.6V,VSS=AVSS0=VSS_USB=0V

Item Symbol Typ. Max. Unit Test Conditions
Permissible total consumption power*? Pd — 300 mwW 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.

R01DS0190EJ0130 Rev.1.30
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Table 5.18 Permissible Output Currents (2)

Conditions: 1.8V <VCC=VCC_USB<3.6V,1.8V<AVCC0<36V,VSS=AVSS0=VSS_USB=0V,
T, =—40 to +105°C (G 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 1.6
Total of ports P03, P05, ports P26, P27, ports P30, P31 20
Total of ports P14 to P17, port P32, ports P54, P55, ports PBO, 20
PB1, PB3, PB5 to PB7, ports PC2 to PC7
Total of ports PAO, PA1, PA3, PA4, PAB, ports PEO to PE7 20
Total of all output pins 40
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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Table 5.19  Output Voltage (1)

Conditions: 2.7V <VCC=VCC_USB=<3.6V,2.7V=<AVSS0<3.6V,VSS=AVSS0=VSS USB=0V, T,=-40to +105°C

Item Symbol Min. Max. Unit Test Conditions

Low-level All output ports VoL — 0.6 V | loo=3.0mA
output voltage :)eoxrfse;;t\]fso‘r;\jjl;()), ports P40 to P44, P46, — 04 lo = 1.5 mA

Ports P40 to P44, P46, ports PJ6, PJ7 — 0.4 loL =0.4 mA

RIIC pins Standard mode — 0.4 lop =3.0mA

Fast mode — 0.6 loL =6.0 mA

High-level All output ports VoH VCC-0.5 — Vv lop =—-2.0mA
output voltage | (except for ports P40 to P44, P46, ports PJ6,

PJ7)

Ports P40 to P44, P46, ports PJ6, PJ7 AVCCO0-0.5 — loy =-0.1mA

May 31, 2016

Table 5.20 Output Voltage (2)
Conditions: 1.8V <VCC=VCC_USB=<27V,1.8V=<AVSS0<27V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C
Item Symbol Min. Max. Unit Test Conditions
Low-level All output ports VoL — 0.6 \ loL =1.5mA
output voltage | (except for ports P40 to P44, P46, ports PJ6,
PJ7)
Ports P40 to P44, P46, ports PJ6, PJ7 — 0.4 loL = 0.4 mA
High-level All output ports Vou VCC-0.5 — V| loy=-1.0mA
output voltage | (except for ports P40 to P44, P46, ports PJ6,
PJ7)
Ports P40 to P44, P46, ports PJ6, PJ7 AVCCO0-0.5 — loq =-0.1TmA
R01DS0190EJ0130 Rev.1.30 -ZENESAS Page 68 of 127
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Table 5.36 Timing of On-Chip Peripheral Modules (5)

Conditions: 2.7V <VCC=VCC_USB=<3.6V,2.7V<AVSS0<3.6V,VSS=AVSS0=VSS_USB =0V, fPCLKB < 32 MHz,
T, =-40to +105°C

Item Symbol Min. Max. Unit [Test Conditions

Simple 12C SDAO input rise time tsr — 1000 ns Figure 5.53
(Standard mode) - "gpaq input fall time tes — 300 ns

SDAO input spike pulse removal time tsp 0 4 % tho ns

Data input setup time tspas 250 — ns

Data input hold time tspan 0 — ns

SCLO, SDAO capacitive load Cp — 400 pF
Simple 12C SCLO, SDAO input rise time tsr — 300 ns Figure 5.53
(Fast mode) SCLO, SDAO input fall time tss — 300 ns

SCLO, SDAO input spike pulse removal tsp 0 4 % tho ns

time

Data input setup time tspas 100 — ns

Data input hold time tspaH 0 — ns

SCLO, SDAQ capacitive load Cp — 400 pF

Note: - tpeyc: PCLK cycle

Note 1. This applies when the SMR.CKS[1:0] bits = 00b and the SNFR.NFCS[2:0] bits = 010b while the SNFR.NFE bit = 1 and the digital
filter is enabled.

Port

Y Y

trrw

v

Figure 5.38

1/0 Port Input Timing

Output
compare output

Input capture
input

X

tricw

Figure 5.39

MTU2 Input/Output Timing
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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

RO1DS0190EJ0130 Rev.1.30 RENESAS
May 31, 2016

Page 92 of 127



RX111 Group

5. Electrical Characteristics

SSLAO to s $ s Iy
SSLA3 >§c N N
£ o
output tero i tiac >
- 7 M e tssir, tssif
RSPCKA \ ﬁv '
E L S X /
RSPCKA ——\ \ %
CPOL =1 \ Y N J—\_/ \
output s
‘tsu R the ty
MISOA - A > < /
input — MSB IN 55 DATA LSBIN { MSBIN
e :EE tor, tor
55 -
MOSIA §< MSB OUT >§ DATA >< LSB OUT X IDLE ><MSB ouT
output 7 o +*
37
Figure 5.50 RSPI Timing (Master, CPHA = 1) (Bit Rate: PCLKB Set to Divided by 2)
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Figure 5.51 RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH = 1)
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Figure 5.52 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)
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Figure 5.53  RIIC Bus Interface Input/Output Timing and Simple I12C Bus Interface Input/Output
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Table 5.41 A/D Converter Channel Classification

Classification Channel Conditions Remarks
High-precision channel ANO0O0O to AN004, AN006 AVCC0=18t03.6V Pins ANOOO to AN004 and AN0O06
Normal-precision channel ANO0O08 to AN015 cannot be used as digital outputs when

the A/D converter is in use.

Internal reference voltage input
channel

Internal reference voltage

AVCC0=20t0 3.6V

Temperature sensor input
channel

Temperature sensor output

AVCC0=20t0 3.6V

Table 5.42 A/D Internal Reference Voltage Characteristics
Conditions: 2.0V <VCC=VCC_USB<3.6V,2.0V<AVCCO<3.6V*!,VSS=AVSS0=VREFL0O=VSS USB=0V, T,=-40

to +105°C
ltem Min. Typ. Max. Unit Test Conditions
Internal reference voltage input 1.36 1.43 1.50 \%

channel*2

Note 1. The internal reference voltage cannot be selected for input channels when AVCC0 < 2.0 V.
Note 2. The A/D internal reference voltage indicates the voltage when the internal reference voltage is input to the A/D converter.
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error (INL) —
A/D converter il
output code

: _/'/7 Ideal line of actual A/D
Actual A/D conversion / v’ conversion characteristic

;} )
4
—

.
/.'/

Ideal A/D conversion ;///
characteristic i Differential nonlinearity error (DNL)

7 7" le—,i 1-LSB width for ideal A/ID
"/' : conversion characteristic

characteristic

A\
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1 —>. -4— Differential nonlinearity error (DNL)

*—> 1. SB width for ideal AID
conversion characteristic

Absolute accuracy

=
000h | - ; Offset error 11

A 4

0 Analog input voltage " VREFHO0
(full-scale)

Figure 5.57 lllustration of A/D Converter Characteristic Terms

Absolute accuracy

Absolute accuracy is the difference between output code based on the theoretical A/D conversion characteristics, and the
actual A/D conversion result. When measuring absolute accuracy, the voltage at the midpoint of the width of analog
input voltage (1-LSB width), that can meet the expectation of outputting an equal code based on the theoretical A/D
conversion characteristics, is used as an analog input voltage. For example, if 12-bit resolution is used and if reference
voltage (VREFHO = 3.072 V), then 1-LSB width becomes 0.75 mV, and 0 mV, 0.75 mV, 1.5 mV, ... are used as analog
input voltages.

If analog input voltage is 6 mV, absolute accuracy = +5 LSB means that the actual A/D conversion result is in the range
of 003h to 00Dh though an output code, 008h, can be expected from the theoretical A/D conversion characteristics.

Integral nonlinearity error (INL)
Integral nonlinearity error is the maximum deviation between the ideal line when the measured offset and full-scale
errors are zeroed, and the actual output code.
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Bypass
capacitor
0.1 yF

VSS 30
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VCC 28
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[« RX111 Group  vssuss
[ ]« PLQP0048KB-A 1o [ ] L Byms
] = (48-pin LFQFP) o] o1 o
[[] 4 (Top view) vee uss 17 |
|: 45 16 :l
|: 46 15 :l
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Bypass Bypass
capacitor  capacitor
4.7 WF 0.1 uF
Note. Do not apply the power supply voltage to the VCL pin.
Use a 4.7-pF 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 5.64 Connecting Capacitors (48-pin LFQFP)
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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 —

L [0.35] 0.5 |0.65

Lt | —]10] —

Figure A 64-Pin LFQFP (PLQP0064KB-A)
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