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RX111 Group 1. Overview

1. Overview

1.1 Outline of Specifications

Table 1.1 lists the specifications, and Table 1.2 gives a comparison of the functions of the products in different
packages.

Table 1.1 is for products with the greatest number of functions, so the number of peripheral modules and channels will
differ in accordance with the package type. For details, see Table 1.2, Comparison of Functions for Different
Packages.

Table 1.1 Outline of Specifications (1/3)

Classification Module/Function Description

CPU CPU e Maximum operating frequency: 32 MHz

32-bit RX CPU

Minimum instruction execution time: One instruction per clock cycle
Address space: 4-Gbyte linear

Register set

General purpose: Sixteen 32-bit registers
Control: Eight 32-bit registers

Accumulator: One 64-bit register

Basic instructions: 73

DSP instructions: 9

Addressing modes: 10

Data arrangement

Instructions: Little endian

Data: Selectable as little endian or big endian
On-chip 32-bit multiplier: 32-bit x 32-bit — 64-bit
On-chip divider: 32-bit + 32-bit — 32 bits

Barrel shifter: 32 bits

Memory ROM e Capacity: 16 K /32 K /64 K /96 K /128 K /256 K /384 K /512 Kbytes
e 32 MHz, no-wait memory access
e Programming/erasing method:
Serial programming (asynchronous serial communication/USB communication), self-programming
RAM « Capacity: 8 K /10 K /16 K /32 K /64 Kbytes
e 32 MHz, no-wait memory access
E2 DataFlash e Capacity: 8 Kbytes
e Number of erase/write cycles: 1,000,000 (typ)
MCU operating mode Single-chip mode
Clock Clock generation circuit e Main clock oscillator, sub-clock oscillator, low-speed on-chip oscillator, high-speed on-chip oscillator,
PLL frequency synthesizer, and IWDT-dedicated on-chip oscillator
e Oscillation stop detection: Available
e Clock frequency accuracy measurement circuit (CAC)
« Independent settings for the system clock (ICLK), peripheral module clock (PCLK), and FlashIF clock
(FCLK)
The CPU and system sections such as other bus masters run in synchronization with the system
clock (ICLK): 32 MHz (at max.)
Peripheral modules run in synchronization with the PCLK: 32 MHz (at max.)
The flash peripheral circuit runs in synchronization with the FCLK: 32 MHz (at max.)
e The ICLK frequency can only be set to FCLK, PCLKB, or PCLKD multiplied by n (n: 1, 2, 4, 8, 16, 32,
64).
Resets RESH# pin reset, power-on reset, voltage monitoring reset, independent watchdog timer reset, and
software reset
Voltage detection Voltage detection circuit * When the voltage on VCC falls below the voltage detection level, an internal reset or internal interrupt
(LVDAa) is generated.
Voltage detection circuit 1 is capable of selecting the detection voltage from 10 levels
Voltage detection circuit 2 is capable of selecting the detection voltage from 4 levels
Low power Low power consumption e Module stop function
consumption functions e Three low power consumption modes

Sleep mode, deep sleep mode, and software standby mode

Function for lower operating e Operating power control modes
power consumption High-speed operating mode, middle-speed operating mode, and low-speed operating mode

Interrupt Interrupt controller (ICUb) o Interrupt vectors: 82

External interrupts: 9 (NMI, IRQO to IRQ7 pins)

Non-maskable interrupts: 4 (NMI pin, voltage monitoring 1 interrupt, voltage monitoring 2 interrupt,
and IWDT interrupt)

16 levels specifiable for the order of priority
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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

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

Page 25 of 127
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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

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (3/16)
Module Register Numberof  Access Number of Access

Address Symbol Register Name Symbol Bits Size States
0008 70ABh ICU Interrupt Request Register 171 IR171 8 8 2ICLK
0008 70DAh  ICU Interrupt Request Register 218 IR218 8 8 2 ICLK
0008 70DBh  ICU Interrupt Request Register 219 IR219 8 8 2ICLK
0008 70DCh ICU Interrupt Request Register 220 IR220 8 8 2 ICLK
0008 70DDh  ICU Interrupt Request Register 221 IR221 8 8 2ICLK
0008 70DEh ICU Interrupt Request Register 222 IR222 8 8 2 ICLK
0008 70DFh  ICU Interrupt Request Register 223 IR223 8 8 2ICLK
0008 70EOh  ICU Interrupt Request Register 224 IR224 8 8 2 ICLK
0008 70E1h ICU Interrupt Request Register 225 IR225 8 8 2ICLK
0008 70EEh  ICU Interrupt Request Register 238 IR238 8 8 2 ICLK
0008 70EFh  ICU Interrupt Request Register 239 IR239 8 8 2ICLK
0008 70FOh  ICU Interrupt Request Register 240 IR240 8 8 2 ICLK
0008 70F1h ICU Interrupt Request Register 241 IR241 8 8 2ICLK
0008 70F2h  ICU Interrupt Request Register 242 IR242 8 8 2 ICLK
0008 70F3h  ICU Interrupt Request Register 243 IR243 8 8 2ICLK
0008 70F4h  ICU Interrupt Request Register 244 IR244 8 8 2 ICLK
0008 70F5h  ICU Interrupt Request Register 245 IR245 8 8 2ICLK
0008 70F6h  ICU Interrupt Request Register 246 IR246 8 8 2 ICLK
0008 70F7h  ICU Interrupt Request Register 247 IR247 8 8 2ICLK
0008 70F8h  ICU Interrupt Request Register 248 IR248 8 8 2 ICLK
0008 70F9h  ICU Interrupt Request Register 249 IR249 8 8 2ICLK
0008 711Bh  ICU DTC Activation Enable Register 027 DTCERO027 8 8 2 ICLK
0008 711Ch  ICU DTC Activation Enable Register 028 DTCER028 8 8 2ICLK
0008 711Dh  ICU DTC Activation Enable Register 029 DTCER029 8 8 2 ICLK
0008 7124h  ICU DTC Activation Enable Register 036 DTCERO036 8 8 2ICLK
0008 7125h  ICU DTC Activation Enable Register 037 DTCERO037 8 8 2 ICLK
0008 712Dh  ICU DTC Activation Enable Register 045 DTCERO045 8 8 2ICLK
0008 712Eh  ICU DTC Activation Enable Register 046 DTCERO046 8 8 2 ICLK
0008 7140h  ICU DTC Activation Enable Register 064 DTCERO064 8 8 2ICLK
0008 7141h ICU DTC Activation Enable Register 065 DTCERO065 8 8 2 ICLK
0008 7142h  ICU DTC Activation Enable Register 066 DTCERO066 8 8 2ICLK
0008 7143h  ICU DTC Activation Enable Register 067 DTCERO067 8 8 2 ICLK
0008 7144h  ICU DTC Activation Enable Register 068 DTCERO068 8 8 2ICLK
0008 7145h  ICU DTC Activation Enable Register 069 DTCERO069 8 8 2 ICLK
0008 7146h  ICU DTC Activation Enable Register 070 DTCERO070 8 8 2 ICLK
0008 7147h  ICU DTC Activation Enable Register 071 DTCERO071 8 8 2 ICLK
0008 7166h  ICU DTC Activation Enable Register 102 DTCER102 8 8 2ICLK
0008 7167h  ICU DTC Activation Enable Register 103 DTCER103 8 8 2 ICLK
0008 716Ah  ICU DTC Activation Enable Register 106 DTCER106 8 8 2ICLK
0008 7172h  ICU DTC Activation Enable Register 114 DTCER114 8 8 2 ICLK
0008 7173h  ICU DTC Activation Enable Register 115 DTCER115 8 8 2ICLK
0008 7174h  ICU DTC Activation Enable Register 116 DTCER116 8 8 2 ICLK
0008 7175h  ICU DTC Activation Enable Register 117 DTCER117 8 8 2ICLK
0008 7179h  ICU DTC Activation Enable Register 121 DTCER121 8 8 2 ICLK
0008 717Ah ICU DTC Activation Enable Register 122 DTCER122 8 8 2 ICLK
0008 717Dh  ICU DTC Activation Enable Register 125 DTCER125 8 8 2 ICLK
0008 717Eh ICU DTC Activation Enable Register 126 DTCER126 8 8 2 ICLK
0008 7181h ICU DTC Activation Enable Register 129 DTCER129 8 8 2 ICLK
0008 7182h  ICU DTC Activation Enable Register 130 DTCER130 8 8 2ICLK
0008 7183h  ICU DTC Activation Enable Register 131 DTCER131 8 8 2 ICLK
0008 7184h  ICU DTC Activation Enable Register 132 DTCER132 8 8 2ICLK
0008 7186h  ICU DTC Activation Enable Register 134 DTCER134 8 8 2 ICLK
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RX111 Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (5/16)
Module Register Numberof  Access Number of Access

Address Symbol Register Name Symbol Bits Size States
0008 7343h  ICU Interrupt Source Priority Register 067 IPRO67 8 8 2ICLK
0008 7344h  ICU Interrupt Source Priority Register 068 IPR068 8 8 2 ICLK
0008 7345h  ICU Interrupt Source Priority Register 069 IPRO69 8 8 2ICLK
0008 7346h  ICU Interrupt Source Priority Register 070 IPRO70 8 8 2 ICLK
0008 7347h  ICU Interrupt Source Priority Register 071 IPRO71 8 8 2ICLK
0008 7358h  ICU Interrupt Source Priority Register 088 IPR088 8 8 2 ICLK
0008 7359h  ICU Interrupt Source Priority Register 089 IPRO89 8 8 2ICLK
0008 735Ah  ICU Interrupt Source Priority Register 090 IPR090 8 8 2 ICLK
0008 735Ch  ICU Interrupt Source Priority Register 092 IPR092 8 8 2ICLK
0008 735Dh  ICU Interrupt Source Priority Register 093 IPR093 8 8 2 ICLK
0008 7366h  ICU Interrupt Source Priority Register 102 IPR102 8 8 2ICLK
0008 7367h  ICU Interrupt Source Priority Register 103 IPR103 8 8 2 ICLK
0008 736Ah  ICU Interrupt Source Priority Register 106 IPR106 8 8 2ICLK
0008 7372h  ICU Interrupt Source Priority Register 114 IPR114 8 8 2 ICLK
0008 7376h  ICU Interrupt Source Priority Register 118 IPR118 8 8 2ICLK
0008 7379h  ICU Interrupt Source Priority Register 121 IPR121 8 8 2 ICLK
0008 737Bh  ICU Interrupt Source Priority Register 123 IPR123 8 8 2ICLK
0008 737Dh  ICU Interrupt Source Priority Register 125 IPR125 8 8 2 ICLK
0008 737Fh  ICU Interrupt Source Priority Register 127 IPR127 8 8 2ICLK
0008 7381h ICU Interrupt Source Priority Register 129 IPR129 8 8 2 ICLK
0008 7385h  ICU Interrupt Source Priority Register 133 IPR133 8 8 2ICLK
0008 7386h  ICU Interrupt Source Priority Register 134 IPR134 8 8 2 ICLK
0008 738Ah  ICU Interrupt Source Priority Register 138 IPR138 8 8 2ICLK
0008 738Bh  ICU Interrupt Source Priority Register 139 IPR139 8 8 2 ICLK
0008 73AAh  ICU Interrupt Source Priority Register 170 IPR170 8 8 2ICLK
0008 73ABh  ICU Interrupt Source Priority Register 171 IPR171 8 8 2 ICLK
0008 73DAh  ICU Interrupt Source Priority Register 218 IPR218 8 8 2ICLK
0008 73DEh ICU Interrupt Source Priority Register 222 IPR222 8 8 2 ICLK
0008 73EEh ICU Interrupt Source Priority Register 238 IPR238 8 8 2ICLK
0008 73F2h  ICU Interrupt Source Priority Register 242 IPR242 8 8 2 ICLK
0008 73F3h  ICU Interrupt Source Priority Register 243 IPR243 8 8 2ICLK
0008 73F4h  ICU Interrupt Source Priority Register 244 IPR244 8 8 2 ICLK
0008 73F5h  ICU Interrupt Source Priority Register 245 IPR245 8 8 2ICLK
0008 73F6h  ICU Interrupt Source Priority Register 246 IPR246 8 8 2 ICLK
0008 73F7h  ICU Interrupt Source Priority Register 247 IPR247 8 8 2 ICLK
0008 73F8h  ICU Interrupt Source Priority Register 248 IPR248 8 8 2 ICLK
0008 73F9h  ICU Interrupt Source Priority Register 249 IPR249 8 8 2ICLK
0008 7500h ICU IRQ Control Register 0 IRQCRO 8 8 2 ICLK
0008 7501h  ICU IRQ Control Register 1 IRQCR1 8 8 2ICLK
0008 7502h ICU IRQ Control Register 2 IRQCR2 8 8 2 ICLK
0008 7503h  ICU IRQ Control Register 3 IRQCR3 8 8 2ICLK
0008 7504h  ICU IRQ Control Register 4 IRQCR4 8 8 2 ICLK
0008 7505h  ICU IRQ Control Register 5 IRQCR5 8 8 2ICLK
0008 7506h  ICU IRQ Control Register 6 IRQCR6 8 8 2ICLK
0008 7507h  ICU IRQ Control Register 7 IRQCR7 8 8 2ICLK
0008 7510h  ICU IRQ Pin Digital Filter Enable Register 0 IRQFLTEO 8 8 2 ICLK
0008 7514h  ICU IRQ Pin Digital Filter Setting Register 0 IRQFLTCO 16 16 2ICLK
0008 7580h  ICU Non-Maskable Interrupt Status Register NMISR 8 8 2 ICLK
0008 7581h  ICU Non-Maskable Interrupt Enable Register NMIER 8 8 2ICLK
0008 7582h  ICU Non-Maskable Interrupt Status Clear Register NMICLR 8 8 2 ICLK
0008 7583h  ICU NMI Pin Interrupt Control Register NMICR 8 8 2 ICLK
0008 7590h  ICU NMI Pin Digital Filter Enable Register NMIFLTE 8 8 2 ICLK
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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 5. Electrical Characteristics

Table 5.7 DC Characteristics (5) (2/2)
Conditions: 1.8V =<VCC=VCC_USB=<3.6V,18V=<AVSS0<3.6V,VSS=AVSS0=VSS_USB=0V, T,=-40to+105°C

Typ ) Test
Item Symbol “ Max | Unit Conditions
Supply Low-speed Normal No peripheral operation*8 | ICLK = 32.768 kHz lcc 4.0 — MA
*1 : :
current™ | operating mode | operating All peripheral operation: | ICLK = 32.768 kHz 15| —
mode %9, *
Normal*9, *10
All peripheral operation: ICLK = 32.768 kHz — 40
Max.*9, *10
Sleep mode No peripheral operation*8 | ICLK = 32.768 kHz 2.2 —
All peripheral operation: ICLK = 32.768 kHz 71 —
Normal*®
Deep sleep No peripheral operation*8 | ICLK = 32.768 kHz 1.8 —
mode All peripheral operation: | ICLK = 32.768 kHz 5.3
Normal*®

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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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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Table 5.17 Permissible Output Currents (1)

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

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

Note: Do not exceed the permissible total supply current.
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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 5.34 Timing of On-Chip Peripheral Modules (3)
Conditions: 1.8V <VCC=VCC_USB<3.6V,1.8V<AVSS0<36V,VSS=AVSS0=VSS USB=0V,
T, =-40to +105°C, C = 30 pF

Item Symbol Min. Max. Unit*1 Test Conditions
Simple | SCK clock cycle output (master) tspeyc 4 65536 tpcyc | Figure 5.46
SPI SCK clock cycle input (slave) 6 65536
SCK clock high pulse width tspCKwWH 0.4 0.6 tspeyc
SCK clock low pulse width tspckwL 0.4 0.6 tspeyc
SCK clock rise/fall time tspckr, tspeks — 20 ns
Data input setup time (master) | 2.7 V or above tsu 65 — ns Figure 5.47,
1.8 V or above 95 — Figure 5.49
Data input setup time (slave) 40 —
Data input hold time ty 40 — ns
SS input setup time tLEAD 3 — tpeyc
SS input hold time tLac 3 — tpeyc
Data output delay time (master) top — 40 ns
Data output delay time (slave) 2.7 V or above — 65
1.8 V or above — 85
Data output hold time (master) | 2.7 V or above toH -10 — ns
1.8 V or above -20 —
Data output hold time (slave) -10 —
Data rise/fall time tor, tor — 20 ns
SS input rise/fall time tssir, tssir — 20 ns
Slave access time tsa — 6 tpeyc | Figure 5.51,
Slave output release time tREL — 6 tpeyc Figure 5.52
Note 1. tpeyc: PCLK cycle
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Table 5.39 A/D Conversion Characteristics (2)
Conditions: 2.4V <VCC=VCC_USB<3.6V,24V<AVCCO<3.6V,24V=<VREFH0 <AVCCO, VSS = AVSS0 = VREFLO =

VSS_USB =0V, T,=-40to +105°C

ltem Min. Typ. Max. Unit Test Conditions
Frequency 4 — 16 MHz
Resolution — — 12 Bit
Conversion time*1 Permissible signal source 2.062 —_ — us High-precision channel
(Operation at impedance (Max.) = 1.0 kQ (0.625)*2 ADCSR.ADHSC bit = 1
PCLKD = 16 MHz) ADSSTRnN.SST[7:0] bits = 09h
2.750 — — us Normal-precision channel
(1.313)*2 ADCSR.ADHSC bit = 1
ADSSTRN.SST[7:0] bits = 14h
Analog input effective range 0 — VREFHO \%
Offset error — 0.5 6.0 LSB
Full-scale error — +1.25 6.0 LSB
Quantization error — +0.5 — LSB
Absolute accuracy — +3.0 +8.0 LSB
DNL differential nonlinearity error — +1.0 — LSB
INL integral nonlinearity error — +1.5 +3.0 LSB

Note: < The characteristics apply when no pin functions other than A/D converter input are used. Absolute accuracy includes
quantization errors. Offset error, full-scale error, DNL differential nonlinearity error, and INL integral nonlinearity error do not

include quantization errors.

Note 1. The conversion time is the sum of the sampling time and the comparison time. As the test conditions, the number of sampling

states is indicated.

Note 2. The value in parentheses indicates the sampling time.

Table 5.40 A/D Conversion Characteristics (3)

Conditions: 1.8V <VCC=VCC _USB=<36V,18V<AVCC0=<3.6V, 1.8V <VREFHO<AVCCO,
VSS = AVSS0 = VREFLO =VSS_USB =0V, T, =-40to +105°C
Iltem Min. Typ. Max. Unit Test Conditions
Frequency 1 — 8 MHz
Resolution — — 12 Bit
Conversion time*1 Permissible signal source 4.875 — — us High-precision channel
(Operation at impedance (Max.) = 5.0 kQ (1.250)*2 ADCSR.ADHSC bit = 0
PCLKD = 8 MHz) ADSSTRnN.SST[7:0] bits = 09h
6.250 — — Normal-precision channel
(2.625)*2 ADCSR.ADHSC bit =0
ADSSTRN.SST[7:0] bits = 14h
Analog input effective range 0 — VREFHO \%
Offset error — +0.5 +24.0 LSB
Full-scale error — +1.25 124.0 LSB
Quantization error — 0.5 — LSB
Absolute accuracy — +2.75 1+32.0 LSB
DNL differential nonlinearity error — +1.0 — LSB
INL integral nonlinearity error — +1.25 +12.0 LSB

Note: < The characteristics apply when no pin functions other than A/D converter input are used. Absolute accuracy includes
quantization errors. Offset error, full-scale error, DNL differential nonlinearity error, and INL integral nonlinearity error do not

include quantization errors.

Note 1. The conversion time is the sum of the sampling time and the comparison time. As the test conditions, the number of sampling

states is indicated.

Note 2. The value in parentheses indicates the sampling time.
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59 Oscillation Stop Detection Timing

Table 5.47 Oscillation Stop Detection Circuit Characteristics
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
Detection time tar — — 1 ms Figure 5.62

Main clock or PLL clock

OSTDSR.OSTDF

YUY

LOCO clock _/_\_/_\_/_

ICLK

Figure 5.62

Oscillation Stop Detection Timing
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