E')( l_ Renesas Electronics America Inc - R5F51114ADLF#UA Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Active

RX

32-Bit Single-Core
32MHz

I2C, SCI, SPI, USB OTG
DMA, LVD, POR, PWM, WDT
46

96KB (96K x 8)

FLASH

8K x 8

16K x 8

1.8V ~ 3.6V

A/D 14x12b; D/A 2x8b
Internal

-40°C ~ 85°C (TA)
Surface Mount
64-WFLGA

64-FLGA (5x5)

https://www.e-xfl.com/product-detail/renesas-electronics-america/r5f51114adlIf-ua

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/r5f51114adlf-ua-4402123
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

RX111 Group

1. Overview

1.3 Block Diagram

Figure 1.2 shows a block diagram.
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E2 DataFlash

IWDTa

ELC

CRC

SCle x 2 channels
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ICUb: Interrupt controller MTUZ2a: Multi-function timer pulse unit 2
DTCa: Data transfer controller POE2a: Port output enable 2
IWDTa: Independent watchdog timer USBc: USB 2.0 host/function module
ELC: Event link controller CMT:  Compare match timer
CRC: CRC (cyclic redundancy check) calculator RTCA: Realtime clock
SCle/SCIf:  Serial communications interface DOC: Data operation circuit
RSPI: Serial peripheral interface CAC: Clock frequency accuracy measurement circuit
RIIC: I°C bus interface

Figure 1.2 Block Diagram
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RX111 Group 1. Overview

Table 1.4 Pin Functions (2/3)

Classifications  Pin Name I/0 Description
Realtime clock RTCOUT Output  Output pin for the 1-Hz/64-Hz clock.
Serial e Asynchronous mode/clock synchronous mode
mggzgiggg; SCK1, SCK5 110 Input/output pins for the clock.
RXD1, RXD5 Input Input pins for received data.
TXD1, TXD5 Output  Output pins for transmitted data.
CTS1#, CTS5# Input Input pins for controlling the start of transmission and reception.
RTS1#, RTS5# Output  Output pins for controlling the start of transmission and reception.
Serial o Simple 12C mode
?nc:;gzgi?ggﬁg)s 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 1/0 Input/output pins for the clock.
SMISO1, SMISO5 /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
f&ggg:igﬁ:ﬁgs 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 1/0 Input/output pin for the 12C data.
e Simple SPI mode
SCK12 110 Input/output pin for the clock.
SMISO12 110 Input/output pin for slave transmit data.
SMOSI12 110 Input/output pin for master transmit data.
SS12# Input Chip-select input pin.
* 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.

12C 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 110 Input/output pin for the RSPI clock.

interface MOSIA 110 Input/output pin for transmitting data from the RSPl master.
MISOA 1/0 Input/output pin for transmitting data from the RSPI slave.
SSLAO 110 Input/output pin to select the slave for the RSPI.
SSLA1 to SSLA3 Output  Output pins to select the slave for the RSPI.

RO1DS0190EJ0130 Rev.1.30 RENESAS Page 11 of 127

May 31, 2016



1. Overview

RX111 Group

List of Pins and Pin Functions (40-Pin HWQFN) (2/2)

Table 1.8
Power Supply,
Pin Clock, System Timers Communication
No. Control I/0 Port (MTU, POE, RTC) (SCle, SCIf, RSPI, RIIC, USB)  Others
40 AVCCO

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

3. Address Space

Note 1.
Note 2.

Single-chip mode**

0000 0000h

RAM*?

0001 0000h
0008 0000h

Reserved area*®

0010 0000h

Peripheral 1/0 registers

On-chip ROM (E2 DataFlash)
(8KB)

0010 2000h

Reserved area*®

007F C0O00h

Peripheral I/O registers

007F C500h

007F FCOOh

Reserved area*®

0080 0000h

Peripheral 1/0O registers

Reserved area*®

FFF8 0000h
FFFF FFFFh

On-chip ROM (program ROM)*?

The address space in boot mode is the same as the address space in single-chip mode.
The capacity of ROM/RAM differs depending on the products.

ROM (bytes)

RAM (bytes)

Capacity Address Capacity Address

512 K FFF8 0000h to FFFF FFFFh 64 K 0000 0000h to 0000 FFFFh
384 K FFFA 0000h to FFFF FFFFh

256 K FFFC 0000h to FFFF FFFFh 32K 0000 0000h to 0000 7FFFh
128 K FFFE 0000h to FFFF FFFFh

96 K FFFE 8000h to FFFF FFFFh 16 K 0000 0000h to 0000 3FFFh
64 K FFFF 0000h to FFFF FFFFh

32K FFFF 8000h to FFFF FFFFh 10K 0000 0000h to 0000 27FFh
16 K FFFF C000h to FFFF FFFFh 8 K 0000 0000h to 0000 1FFFh

Note:See Table 1.3, List of Products, for the product type name.

Note 3. Reserved areas should not be accessed.

Figure 3.1

Memory Map

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 5. Electrical Characteristics

52 DC Characteristics

Table 5.3 DC Characteristics (1)
Conditions: 2.7V <VCC=VCC_USB<3.6V,27V=<AVSS0<3.6V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C

. . Test
Item Symbol Min. Typ. Max. Unit Conditions

Schmitt trigger RIIC input pin ViH VCC x 0.7 — 5.8 Vv
input voltage (except for SMBus, 5 V tolerant)

Ports P16, P17, VCC x 0.8 — 5.8

port PA6, port PBO (5 V tolerant)

Ports P03, P05, VCC x 0.8 — VCC +0.3

ports P14,P15,

ports P26, P27,

ports P30 to P32, P35,

ports P54, P55,

ports PAO, PA1, PA3, PA4,

ports PB1, PB3, PB5 to PB7,

ports PC2 to PC7,

ports PEO to PE7,

port PH7,

RES#

RIIC input pin Vi -0.3 — VCC % 0.3

(except for SMBus)

Other than RIIC input pin -0.3 — VCC x 0.2

RIIC input pin AVt VCC x 0.05 — —

(except for SMBus)

Other than RIIC input pin VCC x 0.1 — —
Input voltage MD ViH VCC % 0.9 — VCC +0.3 \
(elxcept. for Schmnt XTAL (external clock input) VCC x 0.8 — VCC +0.3
trigger input pins)

Ports P40 to P44, P46, ports PJ6, AVCCO x 0.7 — AVCCO + 0.3

PJ7

RIIC input pin (SMBus) 2.1 — VCC +0.3

MD Vi -0.3 — VCC x 0.1

XTAL (external clock input) -0.3 — VCC x 0.2

Ports P40 to P44, P46, ports PJ6, -0.3 — AVCCO x 0.3

PJ7

RIIC input pin (SMBus) -0.3 — 0.8
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RX111 Group 5. Electrical Characteristics

Table 5.4 DC Characteristics (2)
Conditions: 1.8V <VCC=VCC_USB <27V, 1.8V <AVSS0<2.7V,VSS=AVSS0=VSS_USB=0V, T, =-40to +105°C

. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Schmitt trigger Ports P16, P17, port PA6, port PBO Viy VCC x 0.8 — 5.8 \Y
input voltage (5 V tolerant)
Ports P03, P05, VCC x 0.8 — VCC + 0.3

ports P14,P15,

ports P26, P27,

ports P30 to P32, P35,

ports P54, P55,

ports PAQ, PA1, PA3, PA4,
ports PB1, PB3, PB5 to PB7,
ports PC2 to PC7,

ports PEO to PE7,

port PH7,

RES#

All pins -0.3 — VCC x 0.2

All pins AVt VCC % 0.01 — —
Input voltage MD ViH VCC x 0.9 — VCC +0.3 \
(except for Schmitt ™y~ ¢ ternal clock input) VCC % 0.8 — VCC +0.3
trigger input pins)

Ports P40 to P44, P46, ports PJ6, AVCCO x 0.7 — AVCCO + 0.3

PJ7

MD VL -0.3 — VCC x 0.1

XTAL (external clock input) -0.3 — VCC x 0.2

Ports P40 to P44, P46, ports PJ6, -0.3 — AVCCO x 0.3

PJ7

Table 5.5 DC Characteristics (3)
Conditions: 1.8V <VCC=VCC_USB<36V,1.8V<AVSS0<3.6V,VSS=AVSS0=VSS_USB=0V, T,=-40to+105°C

Iltem Symbol Min. Typ. Max. Unit Test Conditions

Input leakage RES#, MD, port P35, port PH7 [, — — 1.0 WA | Vi, =0V, VCC
current
Three-state Ports for 5 V tolerant | Itsi | — — 1.0 MA | Vi,=0V, 58V
leakage current Pins other than above — — 1.0 Vin=0V,VCC
(off-state)
Input capacitance | All input pins Cin — — 15 pF | Vihn=0mV,

(except for port P16, port P35, USBO_DM, Frequency: 1 MHz,

USBO_DP) T,=25°C

Port P16, port P35, USBO_DM, USB0O_DP — — 30

Table 5.6 DC Characteristics (4)
Conditions: 1.8V <VCC=VCC_USB=<36V,1.8V=<AVSS0=<3.6V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions
Input pull-up All ports Ry 10 20 100 kQ | Vip=0V
resistor (except for port P35, port PH7)
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RX111 Group 5. Electrical Characteristics

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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RX111 Group

5. Electrical Characteristics

[256-Kbyte or more flash memory]
Table 5.10 DC Characteristics (8)

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 lee 0.44 0.98 pA
current*! | mode*2 T,=556°C 0.80 347
T,=85°C 2.7 12.0
T,=105°C 6.17 42.7
Increment for RTC operation*4 0.31 — RCR3.RTCDV[2:0] = 010b
1.09 — RCR3.RTCDV[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*
Ta=85°C*
10 ——___—————————————————————
== Ta=105°C*'
T.=85°C*
m—
1 Ta =55°C*
T, = 25°C*?
———___----—_-_-_-—__-—-—
—_— Ta = 25°C*
0.1
1.5 2 2.5 3 3.5 4
Note1. Average value of the tested middle samples during product evaluation
Note2. Average value of the tested upper-limit samples during product evaluation.

Figure 5.9 Voltage Dependency in Software Standby Mode (Reference Data)
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RX111 Group 5. Electrical Characteristics

5.3.3

Timing of Recovery from Low Power Consumption Modes

Table 5.26 Timing of Recovery from Low Power Consumption Modes (1)
Conditions: 1.8V <VCC=VCC_USB=<3.6V,1.8V=<AVSS0=<3.6V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C

. . Test
Iltem Symbol | Min. | Typ. | Max. | Unit Conditions
Recovery time High-speed Crystal Main clock oscillator tseyme | — 2 3 ms | Figure 5.34
from software mode connected to operating*2
*1 H
standby mode malp clock Main clock oscillator and t — 2 3 ms
oscillator SBYPC
PLL circuit operating*3
External clock Main clock oscillator tseyEx | — 35 50 S
input to main operating*4
clock oscillator Main clock oscillator and tspypE — 70 95 us
PLL circuit operating*s
Sub-clock oscillator operating tsgysc | — | 650 | 800 | us
HOCO clock oscillator operating*® tseymo | — 40 55 us
LOCO clock oscillator operating tseyLO — 40 55 us

Note:  When the division ratios of PCLKB, PCLKD, FCLK, and ICLK are all set to 1.

Note 1. The recovery time varies depending on the state of each oscillator when the WAIT instruction is executed. The recovery time
when multiple oscillators are operating varies depending on the operating state of the oscillators that are not selected as the
system clock source. This applies when only the oscillator listed in each item is operating and the other oscillators are stopped.

Note 2. When the frequency of the crystal is 20 MHz.

When the main clock oscillator wait control register (MOSCWTCR) is set to 04h.
Note 3. When the frequency of PLL is 32 MHz.
When the main clock oscillator wait control register (MOSCWTCR) is set to 04h.
Note 4. When the frequency of the external clock is 20 MHz.
When the main clock oscillator wait control register (MOSCWTCR) is set to 00h.
Note 5. When the frequency of PLL is 32 MHz.
When the main clock oscillator wait control register (MOSCWTCR) is set to 00h.
Note 6. When the frequency of HOCO is 32 MHz.
When the high-speed clock oscillator wait control register (HOCOWTCR) is set to 05h.
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RX111 Group

5. Electrical Characteristics

5.3.5

Timing of On-Chip Peripheral Modules

Table 5.32 Timing of On-Chip Peripheral Modules (1)

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. Max. | Unit*! Co:;fitons
I/0 ports | Input data pulse width tPrRw 1.5 — tpeyc | Figure 5.38
MTU2 Input capture input pulse width Single-edge setting tricw 1.5 — tpeyc | Figure 5.39
Both-edge setting 25 —
Timer clock pulse width Single-edge setting trekwH, 1.5 — tpeyc | Figure 5.40
Both-edge setting trokwe 25 —
Phase counting mode 2.5 —
POE POE# input pulse width tPoEW 1.5 — tpeyc | Figure 5.41
SCI Input clock cycle Asynchronous tseye 4 — tpeyc | Figure 5.42
Clock synchronous —
Input clock pulse width tsckw 0.4 0.6 tseye
Input clock rise time tsckr — 20 ns
Input clock fall time tscks — 20 ns
Output clock cycle Asynchronous tseye 16 — tpeyc | Figure 5.43
Clock synchronous 4 — C=30pF
Output clock pulse width tsckw 0.4 0.6 tseye
Output clock rise time tsckr — 20 ns
Output clock fall time tsckf — 20 ns
Transmit data delay time | Clock synchronous trxp — 40 ns
(master)
Transmit data delay time | Clock 2.7 V or above — 65 ns
(stave) synchronous 1.8 V or above — 100 ns
Receive data setup time | Clock 2.7V or above trxs 65 — ns
(master) synchronous 178V or above 90 — ns
Receive data setup time | Clock synchronous 40 — ns
(slave)
Receive data hold time Clock synchronous trRxH 40 — ns
A/D Trigger input pulse width trrRew 1.5 — tpeyc | Figure 5.44
converter
CAC CACREF input pulse width tpeyc < teac™? tcacrer | 4-51tcac *+ 3 tpeyc — ns
treye > teac™? S teac 6.5 theye
CLKOUT | CLKOUT pin output cycle*4 VCC = 2.7 V or above toeye 125 — ns
VCC = 1.8 V or above 250
CLKOUT pin high pulse width*3 VCC = 2.7 V or above tcH 35 — ns
VCC = 1.8V or above 70
CLKOUT pin low pulse width*3 VCC = 2.7 V or above toL 35 — ns
VCC = 1.8 V or above 70
CLKOUT pin output rise time VCC = 2.7 V or above ter — 15 ns
VCC = 1.8 V or above 30
CLKOUT pin output fall time VCC =2.7 V or above tes — 15 ns
VCC = 1.8 V or above 30
Note 1. tpgyc: PCLK cycle

Note 2.
Note 3.

teac: CAC count clock source cycle
When the LOCO is selected as the clock output source (CKOCR.CKOSEL][2:0] bits = 000b), set the clock output division ratio

selection to divided by 2 (CKOCR.CKODIV[2:0] bits = 001b).

Note 4.

When the XTAL external clock input or an oscillator is used with divided by 1 (CKOCR.CKOSEL[2:0] bits = 010b and

CKOCR.CKODIV[2:0] bits = 000b) to output from CLKOUT, the above should be satisfied with an input duty cycle of 45 to 55%.
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RX111 Group 5. Electrical Characteristics

Table 5.33 Timing of On-Chip Peripheral Modules (2)
Conditions: 1.8V <VCC=VCC USB=<36V,18V<AVSS0<3.6V,VSS=AVSS0=VSS USB=0V,
T, =-40to +105°C, C = 30 pF

ltem Symbol Min. Max. Unit ngt
Conditions
RSPI'| RSPCK clock Master tspeyc 2 4096 tpeyc | Figure 5.46
cycle Slave 8 4096 .
RSPCK clock Master tspckwH | (tspeye — tspekr — — ns
high pulse width tspcki)/2 -3
Slave (tspeyc — tspekr — —
tspck)/2
RSPCK clock Master tspckwl | (tspeyc— tspek— — ns
low pulse width tspcks)/2 -3
Slave (tspeyc — tspckr— -
tspck)/2
RSPCK clock Output | 2.7 V or above tspckr, — 10 ns
rise/fall time 1.8V or above tspckf — 15
Input — 1 us
Data input setup Master | 2.7 V or above tsu 10 — ns Figure 5.47 to
time 1.8V or above 30 — Figure 5.52
Slave 25 —tpeyc —
Data input hold Master | RSPCK set to a ty tpeyc — ns
time division ratio other than
PCLKB divided by 2
RSPCK set to PCLKB thE 0 —
divided by 2
Slave ty 20 + 2 x tpgye —
SSL setup time Master tieap | =30 + N*2 x tgp ¢ — ns
Slave 2 — tpeye
SSL hold time Master tiag | =30 + N*3 x tgpeyc — ns
Slave 2 — tpeye
Data output delay | Master | 2.7 V or above top — 14 ns
time 1.8 V or above — 30
Slave | 2.7 V or above — 3 X tpgyc + 65
1.8 V or above — 3 X tpeyc +105
Data output hold Master | 2.7 V or above ton 0 — ns
time 1.8 V or above -20 —
Slave 0 —
Successive Master to tspeyc * 2 X tpeye | 8 X tgpeyc + 2 X tpye | NS
:ir;r;smission delay ["giave 4 % tpeye —
MOSI and MISO Output | 2.7 V or above tpr, tor — 10 ns
rise/fall time 1.8V or above — 20
Input — 1 us
SSL rise/fall time Output tssir, — 20 ns
Input tssif — 1 us
Slave access time 2.7V or above tsa — 6 tpeyc | Figure 5.51,
1.8 V or above — 7 Figure 5.52
Slave output release time 2.7 V or above tREL — 5 tpeye
1.8 V or above — 6
Note 1. tpgyc: PCLK cycle
Note 2. N: An integer from 1 to 8 that can be set by the RSPI clock delay register (SPCKD)
Note 3. N: An integer from 1 to 8 that can be set by the RSPI slave select negation delay register (SSLND)
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RSPI Simple SPI
to
SSLAO SSn# \ -
input input X « _Z
tiean 7 tiac
RSPCKA SCKn 3& ¥ /
CPOL=0 CKPOL =1 B N
input input
RSPCKA SCKn 3 4 \
CPOL =1 CKPOL =0 \ 7Z -~ g
input input
tsa ton tReL
—> )
) =55 \ I
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Figure 5.52 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)
Viy A
SDAO
Vi 7’
tsur
< > tscLn
—> —> < tstas —> [ tsp < tstos
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Note 1. S.P. and Srindicate the followi dit tivel Test conditions
ote 1. s S"I?/-r\]RT E:(I)r;]dli(iiz:)r? e following conditions, respectively. Vit = VCC x 0.7, V. = VCC x 0.3
P: STOP condition
Sr: Repeated START condition
Figure 5.53  RIIC Bus Interface Input/Output Timing and Simple I12C Bus Interface Input/Output

Timing
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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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56 D/A Conversion Characteristics

Table 5.43 D/A Conversion Characteristics
Conditions: 1.8V <VCC=VCC_USB=<36V,18V<AVCC0=<3.6V,VSS=AVSS0=VSS_USB=0V, fPCLKB <32 MHz,
T, =-40to +105°C
Item Min. Typ. Max. Unit Test Conditions
Resolution — — 8 Bit
Conversion time VCC=27t036V — — 3.0 us 35-pF capacitive load
VCC=16t027V — — 6.0
Absolute accuracy VCC=24t036V — — +3.0 LSB 2-MQ resistive load
VCC=18t024V — — +3.5
VCC=24t036V — — +2.0 LSB 4-MQ resistive load
VCC=18t024V — — +2.5
RO output resistance — 6.4 — kQ

5.7 Temperature Sensor Characteristics

Table 5.44 Temperature Sensor Characteristics

Conditions: 2.0V <VCC=VCC_USB=<3.6V,20V=<AVCC0=<3.6V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions
Relative accuracy — — +1.5 — °C 2.4V or above
— +2.0 — Below 2.4 V
Temperature slope — — -3.65 — mV/°C
Output voltage (at 25°C) — — 1.05 — Y VCC =33V
Temperature sensor start time tsTART — — 5 ps
Sampling time — 5 — — us
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Bypass
capacitor
0.1 yF

VSS 30
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VCC 28

37 24

38 23

39 22
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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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capacitor  capacitor
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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

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-HWQFN40-6x6-0.50

PWQNO0040KC-A

P40K8-50-4B4-4

0.09

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

©12012 Renesas Electronics Corporation. All rights reserved.

Figure E  40-Pin HWQFN (PWQNO040KC-A)
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REVISION HISTORY RX111 Group Datasheet
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0.90 | May 15, 2013 | Features
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1. Overview

2to4 Table 1.1 Outline of Specifications changed
10to 12 | Table 1.4 Pin Functions changed
13 Figure 1.3 Pin Assignments of the 64-Pin LQFP changed
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9 Figure 1.2 Block Diagram changed
20,21 | Table 1.6 List of Pins and Pin Functions (64-Pin WFLGA) changed
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5. Electrical Characteristics
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1.20 | Sep 29, 2014 | 1. Overview
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6,7 Table 1.3 List of Products, changed
8 Figure 1.1 How to Read the Product Part No., Memory Capacity, and Package Type, changed
9 Figure 1.2 Block Diagram changed
10 Table 1.4 Pin Functions changed
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16 Figure 1.6 Pin Assignments of the 40-Pin HWQFN: Note added
3. Address Space
30 | Figure 3.1 Memory Map, changed
4. 1/0 Registers
331048 | Table 4.1 List of I/O Registers (Address Order), changed
5. Electrical Characteristics
49 Table 5.1 Absolute Maximum Ratings, Table 5.2 Recommended Operating Conditions, changed
50 Table 5.3 DC Characteristics (1) and Table 5.4 DC Characteristics (2), changed
51 Table 5.5 DC Characteristics (3), changed
55,56 | Table 5.8 DC Characteristics (6), added
56 Table 5.9 DC Characteristics (7), changed
58 Table 5.10 DC Characteristics (8), added
59 Table 5.13 DC Characteristics (11), changed
61 Table 5.19 Output Values of Voltage (1) and Table 5.20 Output Values of Voltage (2), changed
68 Table 5.22 Operation Frequency Value (Middle-Speed Operating Mode) changed,
Note 4 added
69 Table 5.24 Clock Timing, changed
78 Table 5.32 Timing of On-Chip Peripheral Modules (1) changed
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11.
12.
(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

Notice

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the
use of these circuits, software, or information.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or
technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on
the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic
equipment; and industrial robots etc.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the
use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or systems manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics
products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the
development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and
regulations and follow the procedures required by such laws and regulations.

It is the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics
products.

This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information i in this orR Electronics products, or if you have any other inquiries.
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