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RX110 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 one 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: 8 K /16 K /32 K /64 K /96 K /128 Kbytes

32 MHz, no-wait memory access

Programming/erasing method:

Serial programming (asynchronous serial communication), self-programming

RAM e Capacity: 8 K /10 K /16 Kbytes
e 32 MHz, no-wait memory access
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,
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 RES# 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) e Interrupt vectors: 65

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

DMA Data transfer controller « Transfer modes: Normal transfer, repeat transfer, and block transfer
(DTCa) Activation sources: Interrupts
Chain transfer function
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RX110 Group

1. Overview

1.2

List of Products

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

type.
Table 1.3 List of Products (1/2)
Maximum
ROM RAM Operating Operating

Group  Part No. Orderable Part No. Package Capacity Capacity Frequency Temperature

RX110 R5F51105AGFM  R5F51105AGFM#30 PLQPO0064KB-A
R5F51105AGFK  R5F51105AGFK#30  PLQPO064GA-A
R5F51105AGFL  R5F51105AGFL#30 PLQPO0048KB-A 128 Koytes
R5F51105AGNE  R5F51105AGNE#UO0  PWQNO048KB-A
R5F51104AGFM  R5F51104AGFM#30 PLQPO0064KB-A 16 Kbytes
R5F51104AGFK  R5F51104AGFK#30  PLQPO064GA-A 96 Kbytes
R5F51104AGFL  R5F51104AGFL#30 PLQPO0048KB-A
R5F51104AGNE  R5F51104AGNE#UO0  PWQNO048KB-A
R5F51103AGFM  R5F51103AGFM#30  PLQPO0064KB-A
R5F51103AGFK  R5F51103AGFK#30  PLQPO064GA-A
R5F51103AGFL  R5F51103AGFL#30 PLQPO048KB-A 64 Kbytes
R5F51103AGNE  R5F51103AGNE#UO0  PWQNO048KB-A

32 MHz -40 to +105°C
R5F51103AGNF  R5F51103AGNF#UO0  PWQNOO40KC-A
R5F51101AGFM  R5F51101AGFM#30 PLQPO0064KB-A 10 Kbytes
R5F51101AGFK  R5F51101AGFK#30  PLQPO064GA-A
R5F51101AGFL  R5F51101AGFL#30 PLQPO048KB-A 32 Kbytes
R5F51101AGNE  R5F51101AGNE#UO0 PWQNO048KB-A
R5F51101AGNF  R5F51101AGNF#UO0  PWQNOO40KC-A
R5F5110JAGFM  R5F5110JAGFM#30  PLQPO0064KB-A
R5F5110JAGFK  R5F5110JAGFK#30 PLQPO064GA-A
R5F5110JAGFL R5F5110JAGFL#30 PLQPO0O048KB-A 16 Kbytes
R5F5110JAGNE  R5F5110JAGNE#UO0  PWQNOO048KB-A 8 Kbytes
R5F5110JAGNF  R5F5110JAGNF#UO0  PWQNOO40KC-A
R5F5110HAGNF  R5F5110HAGNF#UO0 PWQNOO040KC-A 8 Kbytes
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RX110 Group

1. Overview

1.3 Block Diagram

Figure 1.2 shows a block diagram.

N
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circuit
ICUb: Interrupt controller RIIC: I°C bus interface
DTCa: Data transfer controller MTU2b: Multi-function timer pulse unit 2
IWDTa: Independent watchdog timer 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
Figure 1.2 Block Diagram
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RX110 Group 1. Overview

Table 1.4 Pin Functions (3/3)

Classifications  Pin Name I/0 Description

I/O ports PCO to PC7 /10 8-bit input/output pins.
PEO to PE7 110 8-bit input/output pins.
PHO to PH3 110 4-bit input/output pins.
PH7 Input 1-bit input pin.
PJ6, PJ7 110 2-bit input/output pins.

Note 1. For external clock input.
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RX110 Group 1. Overview
Table 1.9 List of Pins and Pin Functions (36-Pin WFLGA)

Pin Power Supply, Clock, Communication

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

Al AVSS0

A2 AVCCO

A3 VREFHO PJ6*1

A4 p42+1 AN002

A5 P41+1 ANOO1

A6 PE2 RXD12/RXDX12/SMISO12/SSCL12 IRQ7/ANO10

B1 RES#

B2 P27 MTIOC2B SCK1/SCK12 IRQ3/CMPA2/

CACREF/ADTRGO#

B3 VREFLO pPJ7*1

B4 PEO MTIOC2A SCK12 IRQO/ANO08

B5 PE1 TXD12/TXDX12/SIOX12/SMOSI12/ IRQ1/ANO09
SSDA12

B6 PA3 MTIOCOD/MTCLKD/ RXD5/SMISO5/SSCL5/MISOA IRQ6

MTIOC1B

c1 XTAL

Cc2 MD FINED

cs3 PE3 MTIOCOA/MTIOC1B CTS12#/RTS12#/SS12#/RSPCKA IRQ3/ANO11

c4 PE4 MTIOC1A MOSIA IRQ4/ANO12

C5 PA4 MTIOC2B/MTIC5U/MTCLKA  TXD5/SMOSI5/SSDA5/SSLAO IRQ5

cé VsSs

D1 EXTAL

D2 P35 NMI

D3 P14 MTIOCOA/MTCLKA CTS1#/RTS1#/SS1#/SSLAO/TXD12/ IRQ4
TXDX12/SI0X12/SMOSI12/SSDA12

D4 PAG MTIC5V/MTCLKB/MTIOC2A  CTS5#/RTS5#/SS5#/SDAO0/MOSIA IRQ3

D5 PB3 MTIOCOA

D6 PBO MTIOCOC/MTIC5W SCLO/RSPCKA IRQ2/ADTRGO#

E1l VCL

E2 P17 MTIOCOC SCK1/MISOA/SDAO/RXD12/RXDX12/  IRQ7
SMISO12/SSCL12

E3 P16 TXD1/SMOSI1/SSDA1/SCLO/MOSIA IRQ6/ADTRGO#

E4 P15 MTIOCOB/MTCLKB RXD1/SMISO1/SSCL1/RSPCKA IRQ5/CLKOUT

E5 PC4 MTCLKC SCK5/SSLAO IRQ2/CLKOUT

E6 vce

F1 VSsSs

F2 VCC

F3 PH3 MTIOC1A

F4 PH2 IRQ1

F5 PH1 IRQO

F6 PHO MTIOC1B CACREF

Note 1. The power source of the I/O buffer for these pins is AVCCO.
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RX110 Group 2.CPU

2. CPU
Figure 2.1 shows the register set of the CPU.

General-purpose registers
b31 b0

RO (SP)*

R1

R2

R3

R4

RS

R6

R7

R8

R9

R10

R11

R12

R13

R14

R15

Control registers

BPSW (Backup PSW)

FINTV (Fast interrupt vector register)

b31 b0
ISP (Interrupt stack pointer)
USP (User stack pointer)
| INTB (Interrupt table register) |
| PC (Program counter) |
| PSW (Processor status word) |
| BPC (Backup PC) |

DSP instruction register
b63 b0
ACC (Accumulator)

Note 1. The stack pointer (SP) can be the interrupt stack pointer (ISP) or user stack pointer (USP), according to
the value of the U bit in the PSW register.

Figure 2.1 Register Set of the CPU
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RX110 Group 4. 1/0 Registers

4. I/O Registers

This section provides information on the on-chip I/O register addresses and bit configuration. The information is given as
shown below. Notes on writing to 1/O registers are also given below.

(1) I/O register addresses (address order)

e Registers are listed from the lower allocation addresses.

e Registers are classified according to module symbols.

e Numbers of cycles for access indicate numbers of cycles of the given base clock.

e Among the internal I/O register area, addresses not listed in the list of registers are reserved. Reserved addresses

must not be accessed. Do not access these addresses; otherwise, the operation when accessing these bits and
subsequent operations cannot be guaranteed.

(2) Notes on writing to 1/O registers

While writing to an 1/0O register, the CPU starts executing subsequent instructions before the 1/O register write access is
completed. This may cause the subsequent instructions to be executed before the write value is reflected in the operation.
The examples below show how subsequent instructions must be executed after a write access to an 1/O register is
completed.

[Examples of cases requiring special care]
e The subsequent instruction must be executed while an interrupt request is disabled with the IEN;j bit in IERn of the
ICU (interrupt request enable bit) set to 0.

e A WAIT instruction is executed immediately after the preprocessing for causing a transition to the low power
consumption state.

In the above cases, after writing to an 1/O register, wait until the write operation is completed using the following
procedure and then execute the subsequent instruction.

(@) Write to an I/O register.

(b) Read the value in the I/O register and write it to a general register.
(c) Execute the operation using the value read.

(d) Execute the subsequent instruction.

Example of instructions
o Byte-size 1/O registers

MOV.L #SFR_ADDR, R1
MOV.B #SFR_DATA, [R1]
CMP [R1].UB, R1

;; Next process

e Word-size 1/O registers

MOV.L #SFR_ADDR, R1
MOV.W #SFR_DATA, [R1]
CMP [R1].W, R1

;; Next process
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RX110 Group

4. 1/0 Registers

Table 4.1 List of I/O Registers (Address Order) (2/13)
Module Register Numberof  Access
Address Symbol Register Name Symbol Bits Size Number of Access States
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 IRO57 8 8 2ICLK
0008 703Fh  ICU Interrupt Request Register 063 IR063 8 8 2ICLK
0008 7040h ICU Interrupt Request Register 064 IR064 8 8 2ICLK
0008 7041h ICU Interrupt Request Register 065 IR065 8 8 2ICLK
0008 7042h ICU Interrupt Request Register 066 IR066 8 8 2ICLK
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 IR071 8 8 2I1CLK
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 2I1CLK
0008 705Dh  ICU Interrupt Request Register 093 IR093 8 8 2 ICLK
0008 7066h  ICU Interrupt Request Register 102 IR102 8 8 2ICLK
0008 7067h  ICU Interrupt Request Register 103 IR103 8 8 2 ICLK
0008 706Ah  ICU Interrupt Request Register 106 IR106 8 8 2ICLK
0008 7072h  ICU Interrupt Request Register 114 IR114 8 8 2 ICLK
0008 7073h  ICU Interrupt Request Register 115 IR115 8 8 2ICLK
0008 7074h  ICU Interrupt Request Register 116 IR116 8 8 2 ICLK
0008 7075h  ICU Interrupt Request Register 117 IR117 8 8 2ICLK
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 2ICLK
0008 7080h  ICU Interrupt Request Register 128 IR128 8 8 2 ICLK
0008 7081h ICU Interrupt Request Register 129 IR129 8 8 2ICLK
0008 7082h  ICU Interrupt Request Register 130 IR130 8 8 2 ICLK
0008 7083h ICU Interrupt Request Register 131 IR131 8 8 2ICLK
0008 7084h  ICU Interrupt Request Register 132 IR132 8 8 2 ICLK
0008 7085h  ICU Interrupt Request Register 133 IR133 8 8 2ICLK
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 2ICLK
0008 708Dh  ICU Interrupt Request Register 141 IR141 8 8 2ICLK
0008 70AAh  ICU Interrupt Request Register 170 IR170 8 8 2ICLK
0008 70ABh  ICU Interrupt Request Register 171 IR171 8 8 2ICLK
0008 70DAh  ICU Interrupt Request Register 218 IR218 8 8 2ICLK
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RX110 Group

4. 1/0 Registers

Table 4.1 List of 1/O Registers (Address Order) (9/13)
Module Register Numberof  Access
Address Symbol Register Name Symbol Bits Size Number of Access States
0008 B082h  DOC DOC Data Input Register DODIR 16 16 2 or 3PCLKB
0008 B084h DOC DOC Data Setting Register DODSR 16 16 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 3 PCLKB
0008 B30Bh  SCl12 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB
0008 B30Ch  SCI12 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  SCI12 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 3 PCLKB
0008 B32Dh  SCI12 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  SCI12 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 3 PCLKB
0008 B333h  SCl12 Timer Count Register TCNT 8 8 2 or 3 PCLKB
0008 CO00h  PORTO Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 C001h PORT1 Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 C002h  PORT2 Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 C003h  PORT3 Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 C004h PORT4 Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 C005h  PORTS Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 CO0Ah  PORTA Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 CO0Bh PORTB Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 COOCh PORTC Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 COOEh PORTE Port Direction Register PDR 8 8 2 or 3 PCLKB
0008 CO11h PORTH Port Direction Register PDR 8 8 2 or 3PCLKB
0008 C012h PORTJ Port Direction Register PDR 8 8 2 or 3 PCLKB
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 3 PCLKB
0008 C022h  PORT2 Port Output Data Register PODR 8 8 2 or 3 PCLKB
0008 C023h  PORT3 Port Output Data Register PODR 8 8 2 or 3 PCLKB
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RX110 Group

5. Electrical Characteristics

5.2 DC Characteristics

Table 5.3 DC Characteristics (1)
Conditions: 2.7V<VCC<3.6V,27V=<AVCC0=<3.6V,VSS=AVSS0=0V, T, =-40to +105°C
. . Test
Iltem Symbol Min. Typ. Max. Unit Conditions

Schmitt trigger input | RIIC input pin ViH VCC x 0.7 — 5.8 \%

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 PAQ, PAL, PA3, PA4,
ports PB1, PB3, PB5 to PB7,
ports PCO to PC7,
ports PEO to PE7,
ports PHO to PH3, PH7,
RES#
RIIC input pin Vi -0.3 — VCC x0.3
(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 Vin VCC x 0.9 — VCC +0.3 \%

(except for Schmitt a0 ternal clock input) VCC x 0.8 — VCC +03

trigger input pins)
Ports P40 to P44, P46, AVCCO x 0.7 — AVCCO + 0.3
ports PJ6, 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, -0.3 — AVCCO x 0.3
ports PJ6, PJ7
RIIC input pin (SMBus) -0.3 — 0.8
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RX110 Group

5. Electrical Characteristics

1fyvee)

\Yelo; Viveey
Figure 5.6 Ripple Waveform
Table 5.14 DC Characteristics (12)
Conditions: 1.8V<VCC=<36V,1.8V=<AVCCO0=<3.6V,VSS=AVSS0=0V, T, =-40to +105°C
Item Symbol Min. Typ. Max. Unit Test Conditions
Permissible error of VCL pin external CveL 1.4 4.7 7.0 uF
capacitance
Note:  The recommended capacitance is 4.7 pF. Variations in connected capacitors should be within the above range.
Table 5.15 Permissible Output Currents (1)
Conditions: 1.8V=<VCC<36V,18V=<AVCC0<3.6V,VSS=AVSSO0=0V,
T, =—40 to +85°C (D version)
Item 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, ports PHO to PH3
Total of ports PAO, PA1, PA3, PA4, PAG, ports PEO to PE7 30
Total of all output pins 60
Permissible output high current Ports P40 to P44, P46, ports PJ6, PJ7 loH -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, ports PHO to PH3
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 5.17 Output Voltage (1)
Conditions: 2.7V<VCC=<3.6V,27V<AVCCO0<3.6V,VSS=AVSS0=0V, T,=-40to +10°C
Item Symbol Min. Max. Unit Test Conditions
Low-level All output ports VoL — 0.6 \Y loL =3.0mA
output voltage :)iﬁser;t‘]fso‘rlf‘]”?():, ports P40 to P44, P46, — 0.4 lo, = 1.5 mA
Ports P40 to P44, P46, ports PJ6, PJ7 — 0.4 loL = 0.4 mA
RIIC pins Standard mode — 0.4 loL =3.0 mA
Fast mode — 0.6 loL = 6.0 mA
High-level All output ports (except for ports P40 to P44, Von VCC-0.5 — \% loy=—-2.0mA
output voltage | P46, ports PJ6, PJ7)
Ports P40 to P44, P46, ports PJ6, PJ7 AVCCO0-0.5 — loy =-0.1 mA

Table 5.18 Output Voltage (2)
Conditions: 1.8V <VCC=<27V,18V=<AVCC0<27V,VSS=AVSS0=0V, T, =-40to +105°C
Item Symbol Min. Max. Unit Test Conditions
Low-level All output ports Vo — 0.6 \Y loL = 1.5 mA
output voltage | (except for ports P40 to P44, P46,
ports PJ6, PJ7)
Ports P40 to P44, P46, ports PJ6, PJ7 — 0.4 loL=0.4mA
High-level All output ports (except for ports P40 to P44, Von VCC-0.5 — \% loy =-1.0 mA
output voltage | P46, ports PJ6, PJ7)
Ports P40 to P44, P46, ports PJ6, PJ7 AVCCO - 0.5 — lon =—0.1 mA
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HOCOCR.HCSTP !

HOCO clock N\_/’

Figure 5.23 HOCO Clock Oscillation Start Timing (Oscillation is Started by Setting HOCOCR.HCSTP
Bit)

SOSCCR.SOSTP !‘

£
»

tsusosc
Sub-clock oscillator output W\J

Figure 5.24  Sub-Clock Oscillation Start Timing
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Table 5.27 Timing of Recovery from Low Power Consumption Modes (4)
Conditions: 1.8V <VCC<36V,1.8V<AVCCO0<3.6V,VSS=AVSS0=0V, T, =-40to +105°C
Item Symbol Min. Typ. Max. Unit Test Conditions
Recovery time from deep High-speed mode*2 thsLp — 2 3.5 us
sleep mode*! Middle-speed mode*3 tosLp — 3 4 us
Low-speed mode*4 tosLp — 400 500 us

Note:  When the division ratios of PCLKB, PCLKD, FCLK, and ICLK are all setto 1.
Note 1. Oscillators continue oscillating in deep sleep mode.
Note 2. When the frequency of the system clock is 32 MHz.
Note 3. When the frequency of the system clock is 12 MHz.
Note 4. When the frequency of the system clock is 32.768 kHz.
Oscillator|||||||||||||_r|||||||||
ICLK | | —l | | | | | |
0 )
D)
IRQ A
0
h Deep sleep mode
“«——»
tosLp
Figure 5.29 Deep Sleep Mode Cancellation Timing
Table 5.28 Timing of Recovery from Low Power Consumption Modes (5)

Operating Mode Transition Time
Conditions: 1.8V <VCC<3.6V,1.8V<AVCC0=<3.6V,VSS=AVSSO0=0V, T, =-401t0+105°C

N B Transition Time )
Mode before Transition Mode after Transition ICLK Frequency - Unit
Min. Typ. Max.
High-speed operating mode Middle-speed operating mode 8 MHz — 10 — us
Middle-speed operating mode High-speed operating mode 8 MHz — 375 — us
Low-speed operating mode Middle-speed operating mode, 32.768 kHz — 213.62 — us
high-speed operating mode
Middle-speed operating mode, | Low-speed operating mode 32.768 kHz — 183.11 — us
high-speed operating mode

Note:

When the division ratios of PCLKB, PCLKD, FCLK, and ICLK are all set to 1.
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534

Table 5.29

Control Signal Timing

Control Signal Timing

Conditions: 1.8V<VCC=<3.6V,1.8V=<AVCC0=<3.6V,VSS=AVSS0=0V, T,=-401to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions
NMI pulse width tmiw 200 — — ns NMI digital filter disabled tpeyc X 2 <200 ns
troge % 21 — — (NMIFLTE.NFLTEN = 0) tpoyo % 2> 20015
200 — — NMI digital filter enabled tumick X 3 <200 ns
o * 3.572 — — (NMIFLTE.NFLTEN = 1) o < 3 > 200 1S
IRQ pulse width tirow 200 — — ns IRQ digital filter disabled tpeyc X 2 <200 ns
troye % 21 — — (IRQFLTEO.FLTENi = 0) tpoyo % 2> 20015
200 — — IRQ digital filter enabled tirgck X 3=200 ns

tirgck * 3.5*3

(IRQFLTEO.FLTENi = 1)

tirock X 3 > 200 ns

Note:

Note 1. tpcyc indicates the cycle of PCLKB.
Note 2. tymick indicates the cycle of the NMI digital filter sampling clock.
Note 3. tirgck indicates the cycle of the IRQi digital filter sampling clock (i = 0 to 7).

200 ns minimum in software standby mode.

NMI

—

tmiw

Figure 5.30  NMI Interrupt Input Timing
IRQ * f
tirow
Figure 5.31  IRQ Interrupt Input Timing
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ADTRGO#

A 4

trrew

Figure 5.37  A/D Converter External Trigger Input Timing

CLKOUT pin output

teL

ter

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

Figure 5.38 CLKOUT Output Timing

RSPI

RSPCKA
Master select output

RSPCKA
Slave select input

Simple SPI

SCKn
Master select output

SCKn
Slave select input

(n=1,5,12)

tspckwH

Vou

tspckwH

Von=0.7 x VCC, VoL=0.3 x VCC, V3= 0.7 x VCC, V,.=0.3 x VCC

tspekwL

tspckr tspeks

tspeye

tspekr tspckf

Figure 5.39 RSPI Clock Timing and Simple SPI Clock Timing
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RSPI Simple SPI
< tTD >
SSLAO SSn# \ 3 3
input input - o x \
¥
tLEAD tL/—\G
RSPCKA SCKn T 3 /
CPOL =0 CKPOL =0 7 1
input input
RSPCKA SCKn X
CcPOL=1 CKPOL = 1 K 4 : /
input input
tsa ton top treL
«—> >
R l"’ A XV
MISOA SMISOn MSB OUT §< DATA >§ LSB OUT Z MSB IN MSB OUT
output output 7 46 N 71\
tsu ty t’Dr, ;r
MOSIA SMOSIn 4> DATA LSB IN { MSBIN
input input \_
(n=1,5,12)
Figure 5.44 RSPI Timing (Slave, CPHA = 0) and Simple SPI Timing (Slave, CKPH = 1)
RSPI Simple SPI
to
SSLAO SSn# r b
input input X « _Z \
tLeap tiac
RSPCKA SCKn 5& g /
CPOL=0 CKPOL = 1 7 K
input input
RSPCKA SCKn 3 Zf
CPOL=1 CKPOL =0 \ 7 T
input input
tsa ton too treL
[ —>] —>] 1
[{d
N y X
MISOA SMISOn ('[23 Sal{;) _}< MSB OUT >§ DATA X LSB OUT MSB OUT
output output < dHS
tsu ty tor, ;'
input input
(n=1,5,12)
Figure 5.45 RSPI Timing (Slave, CPHA = 1) and Simple SPI Timing (Slave, CKPH = 0)
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5.9 Usage Notes

5.9.1 Connecting VCL Capacitor and Bypass Capacitors

This MCU integrates an internal voltage-down circuit, which is used for lowering the power supply voltage in the
internal MCU to adjust automatically to the optimum level. A 4.7-uF capacitor needs to be connected between this
internal voltage-down power supply (VCL pin) and VSS pin. Figure 5.54 to Figure 5.55 shows how to connect
external capacitors. Place an external capacitor close to the pins. Do not apply the power supply voltage to the VCL pin.
Insert a multilayer ceramic capacitor as a bypass capacitor between each pair of the power supply pins. Implement a
bypass capacitor to the MCU power supply pins as close as possible. Use a recommended value of 0.1 pF as the
capacitance of the capacitors. For the capacitors related to crystal oscillation, see section 9, Clock Generation Circuit
in the User’s Manual: Hardware. For the capacitors related to analog modules, also see section 27, 12-Bit A/D
Converter (S12ADb) in the User’'s Manual: Hardware.

For notes on designing the printed circuit board, see the descriptions of the application note "Hardware Design Guide"
(RO1AN1411EJ). The latest version can be downloaded from Renesas Electronics Website.

Bypass
capacitor
0.1 pF
OO Ermrr
25T L L2TILPTITITLIBBEY RIS
] 49 7 8 32[]
> >
[ s0 3]
st 30 ]
[]s2 29 ]
[]ss 28]
L RX110 Group 7]
Ez PLQP0064KB-A 2%
Oer PLQPO064GA-A N
s (64-pin LFQFP/LQFP) 2]
[ 59 (Top view) 2[7]
[]eo 21
e 20 ]
S;’S:;fm {62 Avsso 19
0.1 pF 63 AVCCO 18]
[ 64 g2 8 7]
> > >
ooty j_ll_l
Bypass Bypass
capacitor capacitor
47uF  0.1pF
Note. Do not apply the power supply voltage to the VCL pin.
Use a 4.7-puF 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 5.54 Connecting Capacitors (64 Pins)
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Appendix 1. Package Dimensions

JEITA Package Code RENESAS Code Previous Code MASS (TYP) [g]

P-WFLGA36-4x4-0.50 PWLGO036KA-A P36FC-50-AA4-2 0.023
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ZD

0 Slw[s[a g
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gooooo 5

ooooo |4
+ g T ©ooooo |82

‘ 000000 |2

o0 oloo 1

/ o |@ees

INDEX MARK ‘Slw[s|B] @/ FEDCEBA \@

DETAIL (C) DETAIL (D) DETAIL (E) -
~0.70+0.05 R0.17+0.05 R0.17£0.05  0.70+0.05— ITEM _DIMENSIONS
~055£0.05 R0.12+0.05 R0.12£0.05 0.55£0.05 D 4.00£0.10
~0.75 0.75 E 2005010
~0.55 0.55 w020
[e] 0.50
/ A 0.69+0.07
b 0.24+0.05
gb XY X 0.05
(LAND PAD) X oo
90.34+0.05 N g 0z
(APERTURE OF 0.55 0.55 R0.275+0.05
SOLDER RESIST) 0.75 0.75 zZD 075
0.55+0.05 0.55+0.05 R0.35+0.05 £ 078
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Figure G 36-Pin WFLGA (PWLGO036KA-A)
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Page | Summary
1.20 | Jul 29,2016 | 1. Overview
18 to 25 Table 1.5 to 1.9 Note 1 regarding I/O power source is AVCCO for the ports
(P4, PJ6, and PJ7), added
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45 Table 5.1 Absolute Maximum Ratings, Analog power supply voltage added
45 Table 5.2 Recommended Operating Conditions, VREFHO / VREFLO added
51 Table 5.8 DC Characteristics (6), Increment for IWDT operation added
52 Table 5.9 DC Characteristics (7) Permissible total consumption power TN-RX*-A135A/E
added
53 Table 5.10 DC Characteristics (8), LDV1,2 added
54, 55 Table 5.15 Permissible Output Currents is divided into D version and G
version
93 Table 5.45 ROM (Flash Memory for Code Storage) Characteristics (2), TN-RX*-A132A/E
Erasure time - 128-Kbyte added
94 Table 5.46 ROM (Flash Memory for Code Storage) Characteristics (3), TN-RX*-A132A/E
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