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RX110 Group

1. Overview

Table 1.1 Outline of Specifications (2/3)

Classification Module/Function

Description

1/0 ports General I/O ports

64-pin /48-pin /40-pin /36-pin

1/0: 50/34/28/24

Input: 2/2/1/1

Pull-up resistors: 42/28/23/20
Open-drain outputs: 38/28/23/20
5-V tolerance: 4/4/4/4

Multi-function pin controller (MPC)

Capable of selecting the input/output function from multiple pins

Timers Multi-function timer pulse
unit 2 (MTU2b)

(16 bits x 4 channels) x 1 unit

Time bases for the four 16-bit timer channels can be provided via up to 8 pulse-input/output lines and
three pulse-input lines

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

Input capture function

13 output compare/input capture registers

Pulse output mode

Phase counting mode

Generation of triggers for A/D converter conversion

Compare match timer
(CMT)

(16 bits x 2 channels) x 1 unit
Select from among four clock signals (PCLK/8, PCLK/32, PCLK/128, PCLK/512)

Independent watchdog
timer (IWDTa)

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

Realtime clock (RTCA)

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

Communication Serial communications
functions interfaces (SCle, SCIf)

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

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

Choice of LSB first or MSB first transfer

Average transfer rate clock can be input from MTU2 timers

Simple 12C

Simple SPI

Master/slave mode supported (SCIf only)

Start frame and information frame are included (SCIf only)

Start-bit detection in asynchronous mode: Low level or falling edge is selectable (SCle/SCIf)

12C bus interface (RIIC)

1 channel

Communications formats:

12C bus format/SMBus format

Master mode or slave mode selectable
Supports fast mode

Serial peripheral interface
(RSPI)

1 channel

Transfer facility

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

Capable of handling serial transfer as a master or slave

Data formats

Choice of LSB first or MSB first transfer

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

128-bit buffers for transmission and reception

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

Double buffers for both transmission and reception

12-bit A/D converter (S12ADb)

1 unit (1 unit x 14 channels)

12-bit resolution

Minimum conversion time: 1.0 us per channel when the ADCLK is operating at 32 MHz
Operating modes

Scan mode (single scan mode, continuous scan mode, and group scan mode)

Double trigger mode (duplication of A/D conversion data)

A/D conversion start conditions

A software trigger, a trigger from a timer (MTU), or an external trigger signal

Temperature sensor (TEMPSA)

1 channel
The voltage of the temperature is converted into a digital value by the 12-bit A/D converter.

CRC calculator (CRC)

CRC code generation for arbitrary amounts of data in 8-bit units

Select any of three generating polynomials:

X8+ X2+ X+1, X164+ X154+ X2+ 1, 0or X16 + X12 + X5+ 1

Generation of CRC codes for use with LSB first or MSB first communications is selectable.
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RX110 Group 1. Overview
Table 1.3 List of Products (2/2)
Operating
Group  Part No. Orderable Part No. Package Temperature
RX110 R5F51105ADFM  R5F51105ADFM#30 PLQPO0O064KB-A
R5F51105ADFK  R5F51105ADFK#30 PLQPO064GA-A
R5F51105ADLF R5F51105ADLF#UO0  PWLGO0O064KA-A
R5F51105ADFL R5F51105ADFL#30 PLQP0048KB-A
R5F51105ADNE  R5F51105ADNE#UO0  PWQNOO048KB-A
R5F51104ADFM  R5F51104ADFM#30  PLQPO0064KB-A
R5F51104ADFK  R5F51104ADFK#30 PLQPO064GA-A
R5F51104ADLF R5F51104ADLF#UO0  PWLGO0064KA-A
R5F51104ADFL R5F51104ADFL#30 PLQPO0048KB-A
R5F51104ADNE  R5F51104ADNE#UO0  PWQNO048KB-A
R5F51103ADFM  R5F51103ADFM#30  PLQPO0064KB-A
R5F51103ADFK  R5F51103ADFK#30 PLQPO064GA-A
R5F51103ADLF R5F51103ADLF#UO0  PWLGO0064KA-A
R5F51103ADFL R5F51103ADFL#30 PLQPO0048KB-A
R5F51103ADNE  R5F51103ADNE#UO0 PWQNO048KB-A
R5F51103ADLM  R5F51103ADLM#UO0  PWLGO0036KA-A
R5F51103ADNF  R5F51103ADNF#UO0  PWQNOO40KC-A -40 to +85°C
R5F51101ADFM  R5F51101ADFM#30  PLQPO0064KB-A
R5F51101ADFK  R5F51101ADFK#30 PLQPO064GA-A
R5F51101ADLF R5F51101ADLF#UO0  PWLGO0064KA-A
R5F51101ADFL R5F51101ADFL#30 PLQP0048KB-A
R5F51101ADNE  R5F51101ADNE#UO0  PWQNO048KB-A
R5F51101ADLM  R5F51101ADLM#UO  PWLGO036KA-A
R5F51101ADNF  R5F51101ADNF#UO0  PWQNOO40KC-A
R5F5110JADFM  R5F5110JADFM#30  PLQPO0064KB-A
R5F5110JADFK  R5F5110JADFK#30 PLQPO064GA-A
R5F5110JADLF R5F5110JADLF#UO PWLGO0064KA-A
R5F5110JADFL R5F5110JADFL#30 PLQPO0048KB-A
R5F5110JADNE  R5F5110JADNE#UO0  PWQNOO048KB-A
R5F5110JADLM  R5F5110JADLM#UO0  PWLGO036KA-A
R5F5110JADNF  R5F5110JADNF#UO0  PWQNOO40KC-A
R5F5110HADLM  R5F5110HADLM#UO0 PWLGO0036KA-A
R5F5110HADNF  R5F5110HADNF#UO0  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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RX110 Group 1. Overview

’—|O

Production identification code

Packing, Terminal material (Pb-free)
#3: Tray/Sn (Tin) only
#U: Tray/SnCu and others

Package type, number of pins, and pin pitch
FM: LFQFP/64/0.50

FK: LQFP/64/0.80

LF: WFLGA/64/0.50

FL: LFQFP/48/0.50

NE: HWQFN/48/0.50

NF: HWQFN/40/0.50

LM: WFLGA/36/0.50

D: Operating temperature (-40°C to +85°C)
G: Operating temperature (-40°C to +105°C)

ROM and RAM capacity
5: 128 Kbytes/16 Kbytes
4: 96 Kbytes/16 Kbytes
3: 64 Kbytes/10 Kbytes
1: 32 Kbytes/10 Kbytes
J: 16 Kbytes/8 Kbytes
H: 8 Kbytes/8 Kbytes

Group name
10: RX110 Group
11: RX111 Group

Series name
RX100 Series

Type of memory
F: Flash memory version

Renesas MCU

Renesas semiconductor product

Figure 1.1 How to Read the Product Part No., Memory Capacity, and Package Type
RO1DS0202EJ0120 Rev.1.20 RENESAS Page 8 of 108

Jul 29, 2016



RX110 Group

1. Overview

RX110 Group
PWLGO064KA-A
(64-pin WFLGA)

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

Figure 1.4 Pin Assignments of the 64-Pin WFLGA
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RX110 Group

1. Overview

RX110 Group
PWLGO036KA-A
(36-pin WFLGA)

(Upper perspective view)
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This figure indicates the power supply pins and VO port pins. For the pin
configuration, see the table “List of Pins and Pin Functions (36-Pin WFLGA)".
For the position of Al pin in the package, see “Package Dimensions”.

F

Figure 1.7

Pin Assignments of the 36-Pin WFLGA
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RX110 Group 2.CPU

2.1 General-Purpose Registers (RO to R15)

This CPU has 16 general-purpose registers (RO to R15). RO to R15 can be used as data registers or address registers.
RO, a general-purpose register, also functions as the stack pointer (SP). The stack pointer is switched to operate as the
interrupt stack pointer (ISP) or user stack pointer (USP) by the value of the stack pointer select bit (U) in the processor
status word (PSW).

2.2 Control Registers

(1) Interrupt Stack Pointer (ISP)/User Stack Pointer (USP)

The stack pointer (SP) can be either of two types, the interrupt stack pointer (ISP) or the user stack pointer (USP).
Whether the stack pointer operates as the ISP or USP depends on the value of the stack pointer select bit (U) in the
processor status word (PSW).

Set the ISP or USP to a multiple of 4, as this reduces the numbers of cycles required to execute interrupt sequences and
instructions entailing stack manipulation.

(2) Interrupt Table Register (INTB)

The interrupt table register (INTB) specifies the address where the relocatable vector table starts.

(3) Program Counter (PC)

The program counter (PC) indicates the address of the instruction being executed.

(4) Processor Status Word (PSW)

The processor status word (PSW) indicates the results of instruction execution or the state of the CPU.

(5) Backup PC (BPC)
The backup PC (BPC) is provided to speed up response to interrupts.
After a fast interrupt has been generated, the contents of the program counter (PC) are saved in the BPC register.

(6) Backup PSW (BPSW)

The backup PSW (BPSW) is provided to speed up response to interrupts.
After a fast interrupt has been generated, the contents of the processor status word (PSW) are saved in the BPSW. The
allocation of bits in the BPSW corresponds to that in the PSW.

(7) Fast Interrupt Vector Register (FINTV)

The fast interrupt vector register (FINTV) is provided to speed up response to interrupts.
The FINTYV register specifies a branch destination address when a fast interrupt has been generated.

2.3 Register Associated with DSP Instructions

(1) Accumulator (ACC)

The accumulator (ACC) is a 64-bit register used for DSP instructions. The accumulator is also used for the multiply and
multiply-and-accumulate instructions; EMUL, EMULU, MUL, and RMPA, in which case the prior value in the
accumulator is modified by execution of the instruction.

Use the MVTACHI and MVTACLO instructions for writing to the accumulator. The MVTACHI and MVTACLO
instructions write data to the higher-order 32 bits (bits 63 to 32) and the lower-order 32 bits (bits 31 to 0), respectively.
Use the MVFACHI and MVVFACMI instructions for reading data from the accumulator. The MVFACHI and MVFACMI
instructions read data from the higher-order 32 bits (bits 63 to 32) and the middle 32 bits (bits 47 to 16), respectively.

RO1DS0202EJ0120 Rev.1.20 RENESAS Page 27 of 108
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RX110 Group 4. 1/0 Registers

e Longword-size 1/O registers

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

;; Next process

When executing an instruction after writing to multiple registers, only read the last 1/O register written to and execute the
instruction using that value; it is not necessary to execute the instruction using the values written to all the registers.

(3) Number of cycles necessary for accessing I/O registers

See Table 4.1 for details on the number of clock cycles necessary for accessing 1/0 registers.
The number of access cycles to 1/O registers is obtained by following equation.*?

Number of access cycles to 1/0 registers = Number of bus cycles for internal main bus 1 +
Number of divided clock synchronization cycles +
Number of bus cycles for internal peripheral buses 1, 2, and 4 to 6

The number of bus cycles of internal peripheral buses 1, 2, and 4 to 6 differs according to the register to be accessed.
When peripheral functions connected to internal peripheral buses 2, and 4 to 6 or registers for the external bus control
unit (except for bus error related registers) are accessed, the number of divided clock synchronization cycles is added.
The number of divided clock synchronization cycles differs depending on the frequency ratio between ICLK and PCLK
(or FCLK) or bus access timing.

In the peripheral function unit, when the frequency ratio of ICLK is equal to or greater than that of PCLK (or FCLK), the
sum of the number of bus cycles for internal main bus 1 and the number of the divided clock synchronization cycles will
be one cycle of PCLK (or FCLK) at a maximum. Therefore, one PCLK (or FCLK) has been added to the number of
access cycles shown in Table 4.1.

When the frequency ratio of ICLK is lower than that of PCLK (or FCLK), the subsequent bus access is started from the
ICLK cycle following the completion of the access to the peripheral functions. Therefore, the access cycles are described
on an ICLK basis.

Note 1. This applies to the number of cycles when the access from the CPU does not conflict with the bus access from
the different bus master (DTC).

(4) Notes on sleep mode and mode transitions

During sleep mode or mode transitions, do not write to the system control related registers (indicated by ‘SYSTEM’ in
the Module Symbol column in Table 4.1, List of /O Registers (Address Order)).

RO1DS0202EJ0120 Rev.1.20 RENESAS Page 31 of 108
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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

R01DS0202EJ0120 Rev.1.20 RENESAS Page 46 of 108
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RX110 Group 5. Electrical Characteristics

Table 5.4 DC Characteristics (2)
Conditions: 1.8V<VCC<27V,1.8V<AVCCO0<2.7V,VSS=AVSS0=0V, T,=-40to +105°C

. . Test
Item Symbol Min. Typ. Max. Unit Conditions
Schmitt trigger input | Ports P16, P17, port PAG, port PBO Viy VCC x 0.8 — 5.8 \%
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 PAO, PA1, PA3, PA4,
ports PB1, PB3, PB5 to PB7,
ports PCO to PC7,
ports PEO to PE7,
ports PHO to PH3, PH7,
RES#
All pins -0.3 — VCC x 0.2
All pins AVy VCC x 0.01 — —
Input voltage MD Vin VCC x 0.9 — VCC +0.3 \%
(except for Schmitt "oy o termal 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
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
Table 5.5 DC Characteristics (3)
Conditions: 1.8V<VCC<3.6V,1.8V=<AVCCO0=<3.6V,VSS=AVSS0=0V, T,=-40to +105°C
Item Symbol Min. Typ. Max. Unit Test Conditions
Input leakage RES#, MD, port P35, port PH7 [l | — — 1.0 HA |Vi, =0V, VCC
current
Three-state Ports for 5 V tolerant | Is) | — — 1.0 MA |Vi,=0V,58V
leakage current Pins other than above — — 1.0 Vipb=0V,VCC
(off-state)
Input capacitance | All input pins Cin — — 15 pF [Vip=0mV,
(except for port P16, port P35) Frequency: 1 MHz,
Port P16, port P35 — — 30 Ta=25°C
Table 5.6 DC Characteristics (4)
Conditions: 1.8V <VCC=36V,18V=<AVCCO0=<3.6V,VSS=AVSSO0=0V, T,=-40to +105°C
Item Symbol Min. Typ. Max. Unit Test Conditions
Input pull-up All ports Ry 10 20 100 kQ |Vi,=0V
resistor (except for port P35, port PH7)
R01DS0202EJ0120 Rev.1.20 RENESAS Page 47 of 108

Jul 29, 2016



RX110 Group

5. Electrical Characteristics

Table 5.7
Conditions:

DC Characteristics (5) (2/2)
1.8V<VCC<3.6V,18V<AVCCO=<3.6V,VSS=AVSS0=0V, T,=-40to +105°C

Iltem

Symbol

Typ
*4

Max

Unit

Test
Conditions

Supply Low-speed

current*1

operating mode

Normal
operating
mode

No peripheral operation*”

ICLK = 32.768 kHz

All peripheral operation:
Normal*8. *9

ICLK = 32.768 kHz

All peripheral operation:
Max.*8, *9

ICLK = 32.768 kHz

Sleep mode

No peripheral operation*?

ICLK = 32.768 kHz

All peripheral operation:

ICLK = 32.768 kHz

lcc

3.9

A

10.4

2.1

5.6

Normal*8

ICLK = 32.768 kHz 17 —
ICLK = 32.768 kHz 3.9 —

Deep sleep No peripheral operation*?

mode

All peripheral operation:
Normal*8

Note 1.

Note 2.
Note 3.

Note 4.
Note 5.

Note 6.

Note 7.

Note 8.

Note 9.

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.

Clock supply to the peripheral functions is stopped. The clock source is HOCO. FCLK and PCLK are set to divided by 64.
Clocks are supplied to the peripheral functions. The clock source is HOCO. FCLK and PCLK are set to the same frequency as
ICLK.

Values when VCC = 3.3 V.

Clock supply to the peripheral functions is stopped. The clock source is the main oscillation circuit when ICLK = 12 MHz and
HOCO when ICLK = 8 or 1 MHz. FCLK and PCLK are set to divided by 64.

Clocks are supplied to the peripheral functions. The clock source is the main oscillation circuit when ICLK = 12 MHz and HOCO
when ICLK = 8 or 1 MHz. FCLK and PCLK are set to the same frequency as ICLK.

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.

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.

Values when the MSTPCRA.MSTPAL17 bit (12-bit A/D converter module stop bit) is set to “transition to the module stop state is
made”.

18

- Ta = 85/105°C, ICLK = 32 MHz"?

14 -
'-‘
-

12

T, =25°C, ICLK = 32 MHz*
10
8 é" - T, = 85/105°C, ICLK = 16 MHz
T =85/105°C, ICLK = 8 MHz”
6 T—-————-—-———-—_—_—
4 ?

—

Icc (MA)

Ta=25°C, ICLK = 16 MHz™

Ta = 25°C, ICLK = 8 MHZz™

15 2.0 2.5 3.0 3.5 4.0

VCC (V)

Note 1.
Note 2.

All peripheral operation is normal. Average value of the tested middle samples during product evaluation
All peripheral operation is maximum. Average value of the tested upper-limit samples during product
evaluation.

Figure

5.1 Voltage Dependency in High-Speed Operating Mode (Reference Data)

R0O1DSO
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RX110 Group

5. Electrical Characteristics

53 AC Characteristics

5.3.1 Clock Timing
Table 5.19 Operation Frequency Value (High-Speed Operating Mode)
Conditions: 1.8V <VCC=3.6V,18V=<AVCCO0<3.6V,VSS=AVSS0=0V, T,=-40to +105°C
VCC
ftem Symeol 18t02.4V 24t02.7V 27t036V unit
Maximum operating System clock (ICLK) frnax 8 16 32 MHz
frequency FlashIF clock (FCLK)*L #2 8 16 32
Peripheral module clock (PCLKB) 8 16 32
Peripheral module clock (PCLKD)*3 8 16 32

Note 1. The lower-limit frequency of FCLK is 1 MHz during programming or erasing of the flash memory. When using FCLK at below

4 MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.

Note 2. The frequency accuracy of FCLK should be +3.5%. Confirm the frequency accuracy of the clock source.
Note 3. The lower-limit frequency of PCLKD is 4 MHz at 2.4 V or above and 1 MHz at below 2.4 V when the A/D converter is in use.

Table 5.20

Operation Frequency Value (Middle-Speed Operating Mode)

Conditions: 1.8V<VCC=<36V,1.8V=<AVCCO0=<3.6V,VSS=AVSS0=0V, T, =-40to +105°C

VCC
Item Symbol Unit
18to2.4V 241027V 27t03.6V
Maximum operating System clock (ICLK) frmax 8 12 12 MHz
frequency FlashIF clock (FCLK)*L 2 8 12 12
Peripheral module clock (PCLKB) 8 12 12
Peripheral module clock (PCLKD)*3 8 12 12

Note 1. The lower-limit frequency of FCLK is 1 MHz during programming or erasing of the flash memory. When using FCLK at below

4 MHz, the frequency can be set to 1 MHz, 2 MHz, or 3 MHz. A non-integer frequency such as 1.5 MHz cannot be set.
Note 2. The frequency accuracy of FCLK should be +3.5%.

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

Table 5.21

Operation Frequency Value (Low-Speed Operating Mode)

Conditions: 1.8V<VCC<36V,1.8V=<AVCCO0=<3.6V,VSS=AVSS0=0V, T,=-40to +105°C

VCC
Item Symbol Unit
181024V | 241027V 271036V
Maximum operating System clock (ICLK) frnax 32.768 kHz
frequency FlashIF clock (FCLK)*. 32.768
Peripheral module clock (PCLKB) 32.768
Peripheral module clock (PCLKD)*2 32.768

Note 1. Programming and erasing the flash memory is impossible.

Note 2. The A/D converter cannot be used.

R01DS0202EJ0120 Rev.1.20
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ILOCOCR.ILCSTP

IWDT-dedicated clock oscillator output

tiLoco

Figure 5.19 IWDT-Dedicated Clock Oscillation Start Timing

Main clock oscillator output

MOSCCR.MOSTP X

\

£

W

tmaiNosc

Figure 5.20 Main Clock Oscillation Start Timing

LOCOCR.LCSTP

LOCO clock oscillator output

tLoco

Figure 5.21 LOCO Clock Oscillation Start Timing

RES# _7

Internal reset

A AN

OFS1.HOCOEN

treswT

£

HOCO clock

”

AVAWAWAWAY

Figure 5.22 HOCO Clock Oscillation Start Timing (After Reset is Canceled by Setting

OFS1.HOCOEN Bit to 0)
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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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PCLK /—\_/—\_"_/—\—/—\_{)_/—\—/
MTCLKA to
MTCLKH

A . »i
[ 7l 'Y L]
trekwe trekwh

~

Figure 5.34  MTU2Z2 Clock Input Timing

tsckw tsckr tsckt

SCKn r \
(h=1,5,12) \

A
v

Figure 5.35 SCK Clock Input Timing

sckn m

trxp

[ —

trxs | trxw

SO

(n=1,5,12)

A 4

Figure 5.36  SCI Input/Output Timing: Clock Synchronous Mode
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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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RSP Simple SPI )
TD
SSLAO t l’l’ s :
(0] p A
SSLA3 . 72( X
output tero 7 tiac >«
t
RSPCKA  SCKn i N "_\ .
CPOL=0  CKPOL=0 7
output output
RSPCKA  SCKn \
CPOL=1  CKPOL=1 N A /
output output
tsu tH
MISOA SMISOn 4& MSBIN D DATA LSBIN ( MSBIN
input input \_
tor, tor ey on k= foo
L
RN A X i
MOSIA SMOSin X wmsBout DATA LSB OUT IDLE MSB OUT
output output Fm N I
R2J
(n=1,5,12)

Figure 540 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKB Set to Division Ratio Other Than
Divided by 2) and Simple SPI Timing (Master, CKPH = 1)

tro
4 i y
SSLAO to y r
SSLA3 « 7X- 72_
output tieap tLac >
tssir, tssir
RSPCKA / 3 \ /
CPOL=0 7
output
RSPCKA 3
CPOL=1 \_7/—\_“_/ (—\_7 \_
output
tsu tr the
€—> [ [ €|
LC
A N 12 N
MISOA — MSB IN §_< DATA >—< LSBIN — { MSB IN
input N 7 £ 7 N
tEr‘ tElf ton — oo
MOSIA v . r
X MSB OUT DATA >§ LSB OUT X IDLE XMSB ouT
output A o N
P2

Figure 5.41 RSPI Timing (Master, CPHA = 0) (Bit Rate: PCLKB Set to Divided by 2)
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AVREFHO ' ' ' ' '
5.0
Characteristics listed in
| —T1— Table 5.35
4.0 A/D Conversion
36 / Characteristics (1)
30 o Characteristics listed in
27 /"_ Table 5.36

2.4F ! 7 A/D Conversion
Characteristics (2)

2.0
1.8
B 4 Characteristics listed in
T~ Table 5.37
1.0

A/D Conversion
| 4 Characteristics (3)

1 L L 1
T8 2427 36
1.0 2.0 3.0 40 50 AVCCO

Figure 5.47 AVCCO to AVREFH Voltage Range
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Table 5.38 A/D Converter Channel Classification

Classification

Channel

Conditions

Remarks

High-precision channel

ANOOQO to ANO0O4, ANOO6

Normal-precision channel

ANOO08 to ANO15

AVCC0=18t03.6V

Pins ANOOO to AN00O4 and AN0O6
cannot be used as digital outputs when
the A/D converter is in use.

Internal reference voltage input
channel

Internal reference voltage

AVCC0=20t03.6V

Temperature sensor input
channel

Temperature sensor output

AVCCO0=2.0t03.6V

Table 5.39 A/D Internal Reference Voltage Characteristics
Conditions: 2.0V <VCC<3.6V, 2.0V <AVCCO < 3.6 V*1, VSS = AVSS0 = VREFLO = 0 V, T, = —40 to +105°C

Iltem

Min.

Typ.

Max.

Unit

Test Conditions

Internal reference voltage input
channel*2

1.36

1.43

1.50

\Y

Note 1. The internal reference voltage cannot be selected for input channels when AVCCO < 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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Appendix 1. Package Dimensions

Information on the latest version of the package dimensions or mountings has been displayed in “Packages” on Renesas
Electronics Corporation website.

JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
P-LFQFP64-10x10-0.50 | PLQP0064KB-A | 64P6Q-A/FP-64K/FP-64KV | 0.3g |
Hp
“
48 33 NoTE)
H H H H H H H H H H H H H H H H 1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
49 2 2. DIMENSION "*3" DOES NOT

INCLUDE TRIM OFFSET.

O

He

Dimension in Millimeters
symeel [ Min [ Nom | Max
D 9.9 | 10.0| 101
E 9.9 | 10.0| 101

Terminal cross section
A | — | 14| —

LEELEEEEEEEEEEL

RAARRRAAARRARAAR

EEEEEELEEELL) Ho | 11.8 | 12.0 | 12.2
! Index mark 1 He | 11.8 | 12.0 | 12.2
A 17

Zp — —

A1 |0.05| 0.1 |0.15
b, [0.15]/0.20 | 0.25

by | — ]0.18| —
i A < = ¢ |0.09]0.145| 0.20
A OOOANAAANAAAAAAAR A . c1 0.125

64

3
£

) iE

=nci . . 1 T =T e —

@ % L x | — [ —10.08

- y — | — 1 0.08

Detail F Zo | — 125 —

Zg | — | 1.25] —

L [0.35] 0.5]0.65

Lt | —]10] —

Figure A 64-Pin LFQFP (PLQP0064KB-A)
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Notice

1. 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.

2. 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.

3. 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.

4. 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.

5. 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.

6. 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.

7. 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.

8. 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.

9. 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.

10.

S)

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.

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

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.
(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.
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