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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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RX113 Group 1. Overview

R 5 5 1 13 8 A

F M #

3 A
-L Production identification code

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

Package type, number of pins, and pin pitch
FP: LFQFP/100/0.50
LJ: TFLGA/100/0.65
FM: LFQFP/64/0.50

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

ROM, RAM, and E2 DataFlash capacity
8: 512 Khytes/64 Kbytes/8 Kbytes
7: 384 Kbytes/64 Kbytes/8 Kbytes
6: 256 Kbytes/32 Kbytes/8 Kbytes
5: 128 Kbytes/32 Kbytes/8 Kbytes

Group name
13: RX113 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
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RX113 Group

1. Overview

1.3 Block Diagram

Figure 1.2 shows a block diagram.
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ICUb: Interrupt controller MTU2a: Multi-function timer pulse unit 2
DTCa: Data transfer controller POE2a: Port output enable 2
TMR: 8-bit timer SSl: Serial sound interface
IWDTa: Independent watchdog timer CMT:  Compare match timer
ELC: Event link controller RTCc: Realtime clqck o
CRC: CRC (cyclic redundancy check) calculator ~ DOC:  Data operation circuit o
SCle/SCIf:  Serial communications interface CAC:  Clock frequency accuracy measurement circuit
RSPI: Serial peripheral interface CTSU: Capacitive touch sensing unit
RIIC: I°C bus interface
Figure 1.2 Block Diagram
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RX113 Group 1. Overview

Table 1.4 Pin Functions (4/4)

Classifications  Pin Name 1/0 Description
Comparator B CMPBO Input Input pin for the analog signal to be processed by comparator BO.
CVREFBO Input Analog reference voltage supply pin for comparator BO.
CMPB1 Input Input pin for the analog signal to be processed by comparator B1.
CVREFB1 Input Analog reference voltage supply pin for comparator B1.
CMPOBO Output  Output pin for comparator BO.
CMPOB1 Output  Output pin for comparator B1.
LCD VL1, VL2, VL3, VL4 1/0 Voltage pin for driving the LCD.
CAPH, CAPL 1/0 Capacitor connection pin for the LCD controller/driver.
COMO to COM7 Output  Common signal output pins for the LCD controller/driver.
SEGO00 to SEG39 Qutput  Segment signal output pins for the LCD controller/driver.
CTSU TSO to TS11 Input Capacitive touch detection pins (touch pins).
TSCAP 1/0 Secondary power supply pin for the touch driver.
1/0 ports P02, P04, PO7 110 3-bit input/output pins.
P10 to P17 110 8-bit input/output pins.
P20 to P27 110 8-bit input/output pins.
P30 to P32, P35 110 4-bit input/output pins (P35 input pin).
P40 to P44, P46 110 6-bit input/output pins.
P50 to P56 1/0 7-bit input/output pins.
P90 to P92 1/0 3-bit input/output pins.
PAO to PA7 110 8-bit input/output pins.
PBO to PB7 1/0 8-bit input/output pins.
PCO to PC7 110 8-bit input/output pins.
PDO to PD4 110 5-bit input/output pins.
PEO to PE7 1/0 8-bit input/output pins.
PF6, PF7 1/0 2-bit input/output pins.
PH7 Input 1-bit input pin.
PJO, PJ2, PJ3, PJ6, PJ7 1/10 5-bit input/output pins.

Note 1. For external clock input.

R01DS0216EJ0110 Rev.1.10 RENESAS Page 12 of 131
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RX113 Group 1. Overview
Table 1.6 List of Pins and Pin Functions (100-Pin TFLGA) (3/3)
Pin | Power Supply, Clock, Timers Communication LCD,
No. | System Control /0 Port | (MTU, POE, RTC, TMR) | (SCle, SCIf, RSPI, RIIC, USB, SSI) |Touch |Others
H1 | XTAL
H2 | EXTAL
H3 P15 MTIOCOB/MTCLKB/ RXD1/SMISO1/SSCL1/RSPCKA IRQ5/CLKOUT/
TMCI2 CACREF
H4 P13 MTIOCOB/TMO3 CTS12#/RTS12#/SS12#/CTSO0#/ SEGO00 |IRQ3
RTSO#/SS0#
H5 P11 MTIC5U/POEO# RXD12/RXDX12/SMISO12/ SEGO02 | IRQ7
SSCL12/RXD0/SMISO0/SSCLO
H6 P51 MTIOC4C RSPCKA/SCK2 SEGO07
H7 PCO MTIOC3C CTS5#/RTS5#/SS5#/SSLAL SEG10
H8 PC1 MTIOC3A SCK5/SSLA2 SEG09
H9 PB6 MTIOC3D RXD9/SMISO9/SSCLI/SSIRXDO SEG12/
COMS5
H10 PB7 MTIOC3B TXD9/SMOSI9/SSDA9/SSITXDO SEG11/
COM4
J1 VCL
J2 P17 MTIOCOC/MTIOC3A/ SCK1/MISOA/SDAO/RXD12/ IRQ7
MTIOC3B/POES#/TMO1 | RXDX12/SMISO12/SSCL12
J3 P32 MTIOCOC/RTCOUT/ TXD6/SMOSI6/SSDAG/CTS6#/ TS11 IRQ2
TMO3 RTS6#/SS6#
J4 |VCC_UsB
J5 VSS_USB
J6 P52 MISOA/RXD2/SMISO2/SSCL2 SEGO06
J7 P55 MTIOC4D/TMO3 VL1
J8 PC7 MTIOC3A/MTCLKB/ TXD1/SMOSI1/SSDA1/MISOA/ VL3 CACREF
TMO2 TXD8/SMOSI8/SSDAS8/
USBO_OVRCURB
J9 PC4 MTIOC3D/MTCLKC/ SSLAO/CTS8#/RTS8#/SS8#/SCK5/ | COM1 | IRQ2/CLKOUT
POEO#/TMCI1 USBO_VBUSEN/USBO_VBUS *1
J10 PC2 MTIOC4B RXD5/SMOSI5/SSCL5/IRRXD5/ COM3
SSLA3
K1 |VSS
K2 |VvDD
K3 P16 MTIOC3C/MTIOC3D/ TXD1/SMOSI1/SSDA1/MOSIA/ IRQ6/ADTRGO#
RTCOUT/TMO2 SCLO/USBO_VBUS/
USBO_VBUSEN/USB0O_OVRCURB
K4 USBO_DM
K5 USBO_DP
K6 P53 MTIOC2B SSLAO/CTS2#/RTS2#/SS2# SEGO05
K7 P54 MTIOC4B/TMCI1 VL2
K8 PC6 MTIOC3C/MTCLKA/ RXD1/SMISO1/SSCL1/MOSIA/ VL4
TMCI2 RXD8/SMISO8/SSCL8/
USBO_EXICEN
K9 PC5 MTIOC3B/MTCLKD/ SCK1/RSPCKA/SCK8/USBO_ID COMO
TMRI2
K10 PC3 MTIOC4D TXD5/SMOSI5/SSDA5/IRTXD5 COoM2

Note 1. Not 5 V tolerant.

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

R01DS0216EJ0110 Rev.1.10
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RX113 Group

3. Address Space

0000 0000h
0001 0000h
0008 0000h
0010 0000h

0010 2000h

007F C000h
007F C500h

007F FCOOh
0080 0000h

FFF8 0000h
FFFF FFFFh

Single-chip mode**

RAM*?

Reserved area*®

Peripheral /O registers

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

Reserved area*®

Peripheral I/O registers

Reserved area*®

Peripheral 1/0 registers

Reserved area*®

On-chip ROM (program ROM)*?

Note 1. The address space in boot mode is the same as the address space in single-chip mode.

Note 2. 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

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

R01DS0216EJ0110 Rev.1.10
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RX113 Group 4. 1/0 Registers

Table 4.1 List of /0O Registers (Address Order) (13/23)

Module Register Numberof  Access Number of Access
Address Symbol Register Name Symbol Bits Size States
0008 A024h  SCI1 Serial Status Register SSR 8 8 2 or 3 PCLKB
0008 A025h  SCI1 Receive Data Register RDR 8 8 2 or 3 PCLKB
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 3 PCLKB
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 3 PCLKB
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 3 PCLKB
0008 A040h  SCI2 Serial Mode Register SMR 8 8 2 or 3 PCLKB
0008 A041h  SCI2 Bit Rate Register BRR 8 8 2 or 3 PCLKB
0008 A042h  SCI2 Serial Control Register SCR 8 8 2 or 3 PCLKB
0008 A043h  SCI2 Transmit Data Register TDR 8 8 2 or 3 PCLKB
0008 A044h  SCI2 Serial Status Register SSR 8 8 2 or 3 PCLKB
0008 A045h  SCI2 Receive Data Register RDR 8 8 2 or 3 PCLKB
0008 A046h  SCI2 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB
0008 A047h  SCI2 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB
0008 A048h  SCI2 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB
0008 A049h  SCI2 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB
0008 A04Ah  SCI2 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB
0008 A04Bh  SCI2 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB
0008 A04Ch  SCI2 12C Status Register SISR 8 8 2 or 3 PCLKB
0008 A04Dh  SCI2 SPI Mode Register SPMR 8 8 2 or 3 PCLKB
0008 AOAOh  SCI5 Serial Mode Register SMR 8 8 2 or 3 PCLKB
0008 AOAlh SCI5 Bit Rate Register BRR 8 8 2 or 3 PCLKB
0008 AOA2h  SCI5 Serial Control Register SCR 8 8 2 or 3 PCLKB
0008 AOA3h  SCI5 Transmit Data Register TDR 8 8 2 or 3 PCLKB
0008 AOA4h  SCI5 Serial Status Register SSR 8 8 2 or 3 PCLKB
0008 AOA5h  SCI5 Receive Data Register RDR 8 8 2 or 3 PCLKB
0008 AOA6h  SCI5 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB
0008 AOA7h  SCI5 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB
0008 AOA8Bh  SCI5 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB
0008 AOASh  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 3 PCLKB
0008 AOCOh  SCI6 Serial Mode Register SMR 8 8 2 or 3 PCLKB
0008 AOC1h SCI6 Bit Rate Register BRR 8 8 2 or 3 PCLKB
0008 AOC2h  SCI6 Serial Control Register SCR 8 8 2 or 3 PCLKB
0008 AOC3h  SCI6 Transmit Data Register TDR 8 8 2 or 3 PCLKB
0008 AOC4h  SCI6 Serial Status Register SSR 8 8 2 or 3 PCLKB
0008 AOC5h  SCI6 Receive Data Register RDR 8 8 2 or 3 PCLKB
0008 AOC6h  SCI6 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB
0008 AOC7h  SCI6 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB
0008 AOC8h  SCI6 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB
0008 AOC9h  SCI6 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB
0008 AOCAh  SCI6 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB
0008 AOCBh  SCI6 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB
0008 AOCCh  SCI6 12C Status Register SISR 8 8 2 or 3 PCLKB
0008 AOCDh  SCI6 SPI Mode Register SPMR 8 8 2 or 3 PCLKB
R0O1DS0216EJ0110 Rev.1.10 RENESAS Page 42 of 131
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RX113 Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (14/23)
Module Register Numberof  Access Number of Access
Address Symbol Register Name Symbol Bits Size States
0008 A100h  SCI8 Serial Mode Register SMR 8 8 2 or 3 PCLKB
0008 A101h SCI8 Bit Rate Register BRR 8 8 2 or 3 PCLKB
0008 A102h  SCI8 Serial Control Register SCR 8 8 2 or 3 PCLKB
0008 A103h  SCI8 Transmit Data Register TDR 8 8 2 or 3 PCLKB
0008 A104h  SCI8 Serial Status Register SSR 8 8 2 or 3 PCLKB
0008 A105h  SCI8 Receive Data Register RDR 8 8 2 or 3 PCLKB
0008 A106h  SCI8 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB
0008 A107h  SCI8 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB
0008 A108h SCI8 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB
0008 A109h  SCI8 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB
0008 A10Ah  SCI8 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB
0008 A10Bh SCI8 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB
0008 A10Ch SCI8 12C Status Register SISR 8 8 2 or 3 PCLKB
0008 A10Dh SCI8 SPI Mode Register SPMR 8 8 2 or 3 PCLKB
0008 A120h  SCI9 Serial Mode Register SMR 8 8 2 or 3 PCLKB
0008 A121h  SCI9 Bit Rate Register BRR 8 8 2 or 3 PCLKB
0008 A122h  SCI9 Serial Control Register SCR 8 8 2 or 3 PCLKB
0008 A123h  SCI9 Transmit Data Register TDR 8 8 2 or 3 PCLKB
0008 A124h  SCI9 Serial Status Register SSR 8 8 2 or 3 PCLKB
0008 A125h  SCI9 Receive Data Register RDR 8 8 2 or 3 PCLKB
0008 A126h  SCI9 Smart Card Mode Register SCMR 8 8 2 or 3 PCLKB
0008 A127h  SCI9 Serial Extended Mode Register SEMR 8 8 2 or 3 PCLKB
0008 A128h  SCI9 Noise Filter Setting Register SNFR 8 8 2 or 3 PCLKB
0008 A129h  SCI9 12C Mode Register 1 SIMR1 8 8 2 or 3 PCLKB
0008 A12Ah  SCI9 12C Mode Register 2 SIMR2 8 8 2 or 3 PCLKB
0008 A12Bh  SCI9 12C Mode Register 3 SIMR3 8 8 2 or 3 PCLKB
0008 A12Ch SCI9 12C Status Register SISR 8 8 2 or 3 PCLKB
0008 A12Dh  SCI9 SPI Mode Register SPMR 8 8 2 or 3 PCLKB
0008 A500h  SSI0 Control Register SSICR 32 32 2 or 3 PCLKB
0008 A504h  SSI0 Status Register SSISR 32 32 2 or 3 PCLKB
0008 A510h  SSIO FIFO Control Register SSIFCR 32 32 2 or 3 PCLKB
0008 A514h  SSI0 FIFO Status Register SSIFSR 32 32 2 or 3 PCLKB
0008 A518h  SSI0 Transmit FIFO Data Register SSIFTDR 32 32 2 or 3 PCLKB
0008 A51Ch  SSI0 Receive FIFO Data Register SSIFRDR 32 32 2 or 3 PCLKB
0008 A520h  SSI0 TDM Mode Register SSITDMR 32 32 2 or 3 PCLKB
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 3 PCLKB
0008 B0O0O2h CAC CAC Control Register 2 CACR2 8 8 2 or 3 PCLKB
0008 B0OO3h CAC CAC Interrupt Request Enable Register CAICR 8 8 2 or 3 PCLKB
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 3 PCLKB
0008 B0OOBh 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 3 PCLKB
0008 B0O80Oh DOC DOC Control Register DOCR 8 8 2 or 3 PCLKB
0008 B082h  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
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RX113 Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (20/23)
Module Register Numberof  Access Number of Access
Address Symbol Register Name Symbol Bits Size States
0008 C402h RTC Binary Counter 0 BCNTO 8 8 2 or 3 PCLKB
0008 C404h RTC Minute Counter RMINCNT 8 8 2 or 3 PCLKB
0008 C404h RTC Binary Counter 1 BCNT1 8 8 2 or 3 PCLKB
0008 C406h RTC Hour Counter RHRCNT 8 8 2 or 3 PCLKB
0008 C406h RTC Binary Counter 2 BCNT2 8 8 2 or 3 PCLKB
0008 C408h RTC Day-Of-Week Counter RWKCNT 8 8 2 or 3 PCLKB
0008 C408h RTC Binary Counter 3 BCNT3 8 8 2 or 3 PCLKB
0008 C40Ah RTC Date Counter RDAYCNT 8 8 2 or 3 PCLKB
0008 C40Ch RTC Month Counter RMONCNT 8 8 2 or 3 PCLKB
0008 C40Eh RTC Year Counter RYRCNT 16 16 2 or 3 PCLKB
0008 C410h RTC Second Alarm Register RSECAR 8 8 2 or 3 PCLKB
0008 C410h RTC Binary Counter 0 Alarm Register BCNTOAR 8 8 2 or 3 PCLKB
0008 C412h RTC Minute Alarm Register RMINAR 8 8 2 or 3 PCLKB
0008 C412h RTC Binary Counter 1 Alarm Register BCNT1AR 8 8 2 or 3 PCLKB
0008 C414h RTC Hour Alarm Register RHRAR 8 8 2 or 3 PCLKB
0008 C414h RTC Binary Counter 2 Alarm Register BCNT2AR 8 8 2 or 3 PCLKB
0008 C416h RTC Day-of-Week Alarm Register RWKAR 8 8 2 or 3 PCLKB
0008 C416h RTC Binary Counter 3 Alarm Register BCNT3AR 8 8 2 or 3 PCLKB
0008 C418h RTC Date Alarm Register RDAYAR 8 8 2 or 3 PCLKB
0008 C418h RTC Binary Counter 0 Alarm Enable Register BCNTOAER 8 8 2 or 3 PCLKB
0008 C41Ah RTC Month Alarm Register RMONAR 8 8 2 or 3 PCLKB
0008 C41Ah RTC Binary Counter 1 Alarm Enable Register BCNT1AER 8 8 2 or 3 PCLKB
0008 C41Ch RTC Year Alarm Register RYRAR 16 16 2 or 3 PCLKB
0008 C41Ch RTC Binary Counter 2 Alarm Enable Register BCNT2AER 16 16 2 or 3 PCLKB
0008 C41Eh RTC Year Alarm Enable Register RYRAREN 8 8 2 or 3 PCLKB
0008 C41Eh RTC Binary Counter 3 Alarm Enable Register BCNT3AER 8 8 2 or 3 PCLKB
0008 C422h RTC RTC Control Register 1 RCR1 8 8 2 or 3 PCLKB
0008 C424h RTC RTC Control Register 2 RCR2 8 8 2 or 3 PCLKB
0008 C426h RTC RTC Control Register 3 RCR3 8 8 2 or 3 PCLKB
0008 C42Eh RTC Time Error Adjustment Register RADJ 8 8 2 or 3 PCLKB
0008 C580h CMPB Comparator B Control Register 1 CPBCNT1 8 8 2 or 3 PCLKB
0008 C581h CMPB Comparator B Control Register 2 CPBCNT2 8 8 2 or 3 PCLKB
0008 C582h CMPB Comparator B Flag Register CPBFLG 8 8 2 or 3 PCLKB
0008 C583h CMPB Comparator B Interrupt Control Register CPBINT 8 8 2 or 3 PCLKB
0008 C584h CMPB Comparator B Filter Select Register CPBF 8 8 2 or 3 PCLKB
0008 C585h CMPB Comparator B Mode Select Register CPBMD 8 8 2 or 3 PCLKB
0008 C586h CMPB Comparator B Reference Input Voltage Select Register CPBREF 8 8 2 or 3 PCLKB
0008 C587h CMPB Comparator B Output Control Register CPBOCR 8 8 2 or 3 PCLKB
000A 0000h  USBO System Configuration Control Register SYSCFG 16 16 3 or4 PCLKB
000A 0004h  USBO System Configuration Status Register 0 SYSSTSO 16 16 9 PCLK or more
000A 0008h  USBO Device State Control Register 0 DVSTCTRO 16 16 9 PCLK or more
000A 0014h  USBO CFIFO Port Register CFIFO 16 16 3 or4 PCLKB
000A 0018h  USBO DOFIFO Port Register DOFIFO 16 16 3 or 4 PCLKB
000A 001Ch USBO D1FIFO Port Register D1FIFO 16 16 3 or4 PCLKB
000A 0020h  USBO CFIFO Port Select Register CFIFOSEL 16 16 3 or4 PCLKB
000A 0028h  USBO DOFIFO Port Select Register DOFIFOSEL 16 16 3 or4 PCLKB
000A 002Ch  USBO D1FIFO Port Select Register D1FIFOSEL 16 16 3 or4 PCLKB
000A 0022h  USBO CFIFO Port Control Register CFIFOCTR 16 16 3 or 4 PCLKB
000A 002Ah  USBO DOFIFO Port Control Register DOFIFOCTR 16 16 3 or4 PCLKB
000A 002Eh  USBO D1FIFO Port Control Register D1FIFOCTR 16 16 3 or4 PCLKB
000A 0030h  USBO Interrupt Enable Register 0 INTENBO 16 16 9 PCLKB or more
000A 0032h  USBO Interrupt Enable Register 1 INTENB1 16 16 9 PCLKB or more
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RX113 Group

4. 1/0 Registers

Table 4.1 List of 1/0O Registers (Address Order) (22/23)
Module Register Numberof  Access Number of Access
Address Symbol Register Name Symbol Bits Size States
000A 0840h LCDC LCD Display Data Register 00 SEGO00 8 8 1or2 PCLKB
000A 0841h LCDC LCD Display Data Register 01 SEGO01 8 8 1 or 2 PCLKB
000A 0842h LCDC LCD Display Data Register 02 SEG02 8 8 1or2 PCLKB
000A 0843h LCDC LCD Display Data Register 03 SEGO03 8 8 1 or 2 PCLKB
000A 0844h LCDC LCD Display Data Register 04 SEG04 8 8 1or2 PCLKB
000A 0845h LCDC LCD Display Data Register 05 SEGO05 8 8 1 or 2 PCLKB
000A 0846h LCDC LCD Display Data Register 06 SEG06 8 8 1or2 PCLKB
000A 0847h  LCDC LCD Display Data Register 07 SEGO07 8 8 1 or 2 PCLKB
000A 0848h LCDC LCD Display Data Register 08 SEGO08 8 8 1or2 PCLKB
000A 0849h LCDC LCD Display Data Register 09 SEG09 8 8 1 or 2 PCLKB
000A 084Ah LCDC LCD Display Data Register 10 SEG10 8 8 1or2 PCLKB
000A 084Bh LCDC LCD Display Data Register 11 SEG11 8 8 1 or 2 PCLKB
000A 084Ch LCDC LCD Display Data Register 12 SEG12 8 8 1or2 PCLKB
000A 084Dh LCDC LCD Display Data Register 13 SEG13 8 8 1 or 2 PCLKB
000A 084Eh LCDC LCD Display Data Register 14 SEG14 8 8 1or2 PCLKB
000A 084Fh  LCDC LCD Display Data Register 15 SEG15 8 8 1 or 2 PCLKB
000A 0850h  LCDC LCD Display Data Register 16 SEG16 8 8 1or2 PCLKB
000A 0851h LCDC LCD Display Data Register 17 SEG17 8 8 1 or 2 PCLKB
000A 0852h LCDC LCD Display Data Register 18 SEG18 8 8 1or2 PCLKB
000A 0853h LCDC LCD Display Data Register 19 SEG19 8 8 1 or 2 PCLKB
000A 0854h  LCDC LCD Display Data Register 20 SEG20 8 8 1or2 PCLKB
000A 0855h  LCDC LCD Display Data Register 21 SEG21 8 8 1 or 2 PCLKB
000A 0856h LCDC LCD Display Data Register 22 SEG22 8 8 1or2 PCLKB
000A 0857h  LCDC LCD Display Data Register 23 SEG23 8 8 1 or 2 PCLKB
000A 0858h  LCDC LCD Display Data Register 24 SEG24 8 8 1or2 PCLKB
000A 0859h LCDC LCD Display Data Register 25 SEG25 8 8 1 or 2 PCLKB
000A 085Ah  LCDC LCD Display Data Register 26 SEG26 8 8 1or2 PCLKB
000A 085Bh  LCDC LCD Display Data Register 27 SEG27 8 8 1 or 2 PCLKB
000A 085Ch LCDC LCD Display Data Register 28 SEG28 8 8 1or2 PCLKB
000A 085Dh  LCDC LCD Display Data Register 29 SEG29 8 8 1 or 2 PCLKB
000A 085Eh  LCDC LCD Display Data Register 30 SEG30 8 8 1or2 PCLKB
000A 085Fh  LCDC LCD Display Data Register 31 SEG31 8 8 1 or 2 PCLKB
000A 0860h  LCDC LCD Display Data Register 32 SEG32 8 8 1or2 PCLKB
000A 0861h LCDC LCD Display Data Register 33 SEG33 8 8 1 or 2 PCLKB
000A 0862h  LCDC LCD Display Data Register 34 SEG34 8 8 1or2 PCLKB
000A 0863h LCDC LCD Display Data Register 35 SEG35 8 8 1 or 2 PCLKB
000A 0864h LCDC LCD Display Data Register 36 SEG36 8 8 1or2 PCLKB
000A 0865h LCDC LCD Display Data Register 37 SEG37 8 8 1 or 2 PCLKB
000A 0866h  LCDC LCD Display Data Register 38 SEG38 8 8 1or2 PCLKB
000A 0867h  LCDC LCD Display Data Register 39 SEG39 8 8 1 or 2 PCLKB
000A 0900h  CTSU CTSU Control Register 0 CTSUCRO 8 8 1 or2 PCLKB
000A 0901h CTSU CTSU Control Register 1 CTSUCR1 8 8 1 or 2 PCLKB
000A 0902h  CTSU CTSU Synchronous Noise Reduction Setting Register CTSUSDPRS 8 8 1or2 PCLKB
000A 0903h CTSU CTSU Sensor Stabilization Wait Time Register CTSUSST 8 8 1 or 2 PCLKB
000A 0904h  CTSU CTSU Measurement Channel Register 0 CTSUMCHO 8 8 1or2 PCLKB
000A 0905h  CTSU CTSU Measurement Channel Register 1 CTSUMCH1 8 8 1 or 2 PCLKB
000A 0906h  CTSU CTSU Channel Enable Control Register 0 CTSUCHACO 8 8 1or2PCLKB
000A 0907h  CTSU CTSU Channel Enable Control Register 1 CTSUCHAC1 8 8 1 or 2 PCLKB
000A 090Bh  CTSU CTSU Channel Transmit/Receive Control Register 0 CTSUCHTRCO 8 8 1or2 PCLKB
000A 090Ch CTSU CTSU Channel Transmit/Receive Control Register 1 CTSUCHTRC1 8 8 1 or 2 PCLKB
000A 0910h  CTSU CTSU High-Pass Noise Reduction Control Register CTSUDCLKC 8 8 1or2PCLKB
000A 0911h CTSU CTSU Status Register CTSUST 8 8 1 or 2 PCLKB
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Table 5.7 DC Characteristics (5) (2/2)
Conditions: 1.8V <VCC=VCC_USB<3.6V,18V<AVCC0<3.6V,VSS=AVSS0=VSS_USB=0V, T, =-40to0 +105°C

Typ . Test
Item Symbol | ;7 | Max | Unit Conditions
Supply Low-speed Normal No peripheral ICLK = 32.768 kHz lcc 4.3 — pA
current*l | operating operating operation*8
mode mode All peripheral operation: | ICLK = 32.768 kHz 150 —
Normal*9. *10
All peripheral operation: | ICLK = 32.768kHz — 62
Max.*9, *10
Sleep mode | No peripheral ICLK = 32.768 kHz 2.3 —
operation*8
All peripheral operation: | ICLK = 32.768 kHz 8.6 —
Normal*9
Deep sleep | No peripheral ICLK = 32.768 kHz 1.7 —
mode operation*8
All peripheral operation: | ICLK = 32.768 kHz 7.0 —
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.MSTPAL17 bit (12-bit A/D converter module stop bit) is set to “transition to the module stop state is
made”.
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Figure 516  Vgu/VoL and lgy/lg. Temperature Characteristics of Ports P40 to P44, P46, Ports P90 to
P92, Ports PJ6, PJ7 at VCC = 2.7 V (Reference Data)
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P92, Ports PJ6, PJ7 at VCC = 3.3 V (Reference Data)
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Table 5.22  Clock Timing
Conditions: 1.8V <VCC=VCC_USB=<3.6V,1.8V=<AVCC0<3.6V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C

Item Symbol Min. Typ. Max. Unit Test Conditions

XTAL external clock input cycle time tyeye 50 — — ns Figure 5.18

XTAL external clock input high pulse width txH 20 — — ns

XTAL external clock input low pulse width I 20 — — ns

XTAL external clock rising time tyr — — 5 ns

XTAL external clock falling time txs — — 5 ns

XTAL external clock input wait time*1 tExwT 0.5 — — us

Main clock oscillator oscillation | 2.4<VCC < 3.6 fmAIN 1 — 20 MHz

frequency 1.8sVCC<24 1 — 8

Main clock oscillation stabilization time (crystal)*2 tmAINOSC — 3 — ms Figure 5.19

Main clock oscillation stabilization time (ceramic tMAINOSC — 50 — us

resonator)*2

LOCO clock oscillation frequency floco 3.44 4.0 4.56 MHz

LOCO clock oscillation stabilization time t oco — — 0.5 us Figure 5.20

IWDT-dedicated clock oscillation frequency fiLoco 12.75 15 17.25 kHz

IWDT-dedicated clock oscillation stabilization time tiLoco — — 50 us Figure 5.21

HOCO clock oscillation frequency fioco 31.52 32 32.48 MHz T, =-401t0 85°C
31.68 32 32.32 T, =-201t0 85°C
31.36 32 32.64 T, =-40t0 105°C

HOCO clock oscillation stabilization time thoco — — 56 us Figure 5.23

PLL input frequency*3 foLLn 4 — 8 MHz

PLL circuit oscillation frequency*3 foLL 32 — 48 MHz

PLL clock oscillation stabilization time toLL — — 50 us Figure 5.24

PLL free-running oscillation frequency feLLER — 8 — MHz

USBPLL input frequency*> feLLN — 6, 8*6 — MHz

USBPLL circuit oscillation frequency*> foLL — 48*6 — MHz

USBPLL clock oscillation stabilization time tpLL — — 50 us Figure 5.24

Sub-clock oscillator oscillation frequency*? fsus — 32.768 — kHz

Sub-clock oscillation stabilization time*4 tsurosc — 0.5 — s Figure 5.25

Note 1. Time until the clock can be used after the main clock oscillator stop bit (MOSCCR.MOSTP) is set to 0 (operating) when the
external clock is stable.

Note 2. Reference values when an 8-MHz resonator is used.

When specifying the main clock oscillator stabilization time, set the MOSCWTCR register with a stabilization time value that is
equal to or greater than the resonator-manufacturer-recommended value.

After changing the setting of the MOSCCR.MOSTP bit so that the main clock oscillator operates, read the OSCOVFSR.MOOVF
flag to confirm that is has become 1, and then start using the main clock.

Note 3. The VCC range should be 2.4 to 3.6 V when the PLL is used.

Note 4. After changing the setting of the SOSCCR.SOSTP bit or RCR3.RTCEN bit so that the sub-clock oscillator operates, only start
using the sub-clock after the sub-clock oscillation stabilization wait time that is equal to or greater than the
oscillator-manufacturer-recommended value has elapsed.

Reference value when a 32.768-kHz resonator is used.

Note 5. The VCC range should be 3.0 to 3.6 V when the USBPLL is used.

Note 6. The input frequency can be set to 6 or 8 MHz only and the oscillation frequency can be set to 48 MHz only.

Note 7. Only 32.768 kHz can be used.
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Table 5.40 A/D Conversion Characteristics (4)

Conditions: 2.0V <VCC=VCC_USB<3.6V,2.0V<AVCCO0<3.6V,VSS=AVSS0=VSS_USB=0V,
ADHVREFCNT.OCSVSEL =1 (internal reference voltage selected as high-side reference voltage),
PJ7PFS.ASEL = 0 (AVSSO pin selected as low-side reference power supply ground pin)

T, =—40 to +105°C

Item Min. Typ. Max. Unit Test Conditions
Frequency 1 — 2 MHz
Resolution — — 12 Bit
Internal reference voltage 1.36 1.43 1.50 \%
Conversion time*! Permissible signal 16 — — us High-precision channel
(Operation at source impedance (1.5)*2 ADCSR.ADHSC bit=0
PCLKD =2 MHz) (Max.) = 5.0 kQ ADSSTRN.SST[7:0] bits = 02h
175 — — Normal-precision channel
(3.0)*2 ADCSR.ADHSC bit = 0
ADSSTRN.SST[7:0] bits = 05h
Analog input effective range 0 — Internal \%
reference
voltage
Offset error — — +24.0 LSB
DNL differential nonlinearity error — +16.0 — LSB
INL integral nonlinearity error — +16.0 +32.0 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 5.41 A/D Converter Channel Classification

Classification Channel Conditions Remarks
High-precision channel ANOOO to ANOO7, ANO21 AVCC0=18t03.6V Pins ANOOO to ANOO7 and AN021
Normal-precision channel ANO0O08 to AN015 Svir:;]o:hbee Au/SDegois\/g:?;t?ilsoilrJ]thtes.
Internal reference voltage input channel | Internal reference voltage AVCC0=2.0t03.6V
Temperature sensor input channel Temperature sensor output AVCC0=20to 3.6V

Table 5.42 A/D Internal Reference Voltage Characteristics

Conditions: 2.0V <VCC=VCC_USB<3.6V,2.0V<AVCCO=<3.6V*, VSS=AVSS0=VSS USB=0V, T,=-40to +105°C

Iltem Min. Typ. Max. Unit

Test Conditions

Internal reference voltage input channel*2 1.36 1.43 1.50 \%

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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Figure 5.57 lllustration of A/D Converter Characteristic Terms

Absolute accuracy

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

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

Integral nonlinearity error (INL)
Integral nonlinearity error is the maximum deviation between the ideal line when the measured offset and full-scale
errors are zeroed, and the actual output code.
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Table 5.45 D/A Conversion Characteristics (3)

Conditions: 2.0V <VCC=VCC_USB<3.6V,2.0V<AVCC0=<3.6V,VSS=AVSSO0=VSS USB=0V, T,=-40to +105°C
Reference voltage = internal reference voltage selected

Item Min. Typ. Max. Unit Test Conditions
Resolution — — 12 Bit
Internal reference voltage (Vbgr) 1.36 1.43 1.50 \%
Resistive load 30 — — kQ
Capacitive load — — 50 pF
Output voltage range 0.35 — Vbgr \%
DNL differential nonlinearity error — +2.0 +16.0 LSB
INL integral nonlinearity error — +8.0 +16.0 LSB
Offset error — — +30 mV
Output resistance — 75 — Q
Conversion time — — 30 us
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5.9.3 Capacitor Split Method
Table 5.54 Capacitor Split Method
Conditions: 2.2V <VCC=VCC_USB<3.6V,22V=<AVCC0=<3.6V,VSS=AVSS0=VSS_USB=0V, T,=-40to +105°C
. . Test
Item Symbol Min. Typ. Max. Unit Conditions
External capacitance connected between CAPH and CAPL pins C1 0.33 0.47 0.61 uF
External capacitor connected to V| 1 pin Cc2 0.33 0.47 0.61 uF
External capacitor connected to V|, pin C3 0.33 0.47 0.61 uF
External capacitor connected to V| 3 pin C4 0.33 0.47 0.61 uF
External capacitor connected to V| 4 pin C5 0.33 0.47 0.61 uF

(1) 1/3 Bias Method
Table 5.55 Capacitor Split Method LCD Characteristics
Conditions: 2.2V <VCC=VCC_USB=<3.6V,22V<AVCCO0=<3.6V,VSS=AVSS0=VSS USB=0V, T, =-40to +105°C
Item Symbol Conditions Min. Typ. Max. Unit Cor-:(jei;tC)ns
V| 4 voltage*1 Via C1 to C4 connected — VvCC — \Y
V|, voltage*1 Vi, C1 to C4 connected 2/3V| 4-0.07 23V 4 2/3V| 4+0.07 \Y
V| 1 voltage**1 Vi1 C1 to C4 connected 1/3V|4-0.08 23V 4 2/3V| 4+0.08 \
Capacitor split wait time*1 twAIT 100 — — ms

Note 1. This is the wait time from when voltage bucking is started (VLCON = 1) until display is enabled (LCDON = 1).

MDSETL, 00b >< 01b or 10b
MDSETO
VLCON bz ;/
tvowr, twarr
LCDON ;/
Figure 5.61 LCD Reference Voltage Setup Time, Voltage Boosting Wait Time, and Capacitor Split

Wait Time
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RX113 Group

5.10 CTSU Characteristics

Table 5.56 CTSU Characteristics
Conditions: 1.8V <VCC=VCC_USB<3.6V,1.8V<AVCCO0<3.6V,VSS=AVSS0=VSS USB=0V, T, =-40to +105°C

. . Test
Item Symbol Min. Typ. Max. Unit Conditions
External capacitance connected to TSCAP pin Ciscap 9 10 11 nF
TS pin capacitive load Chase — — 50 pF
RO1DS0216EJ0110 Rev.1.10 RENESAS Page 114 of 131

Mar 31, 2016



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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