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R8C/3JT Group 1. Overview

Table 1.2 Specifications for R8C/3JT Group (2)

Item Function Specification

Serial UARTO Clock synchronous serial I/O/UART

Interface UART2 Clock synchronous serial I/O/UART, 12C mode (I2C-bus), SSU mode,
multiprocessor communication function

LIN Module Hardware LIN: 1 (timer RA, UARTO)

A/D Converter 10-bit resolution x 12 channels, includes sample and hold function, with sweep
mode

Sensor Control Unit System CH x 3, electrostatic capacitive touch detection x 22

Flash Memory » Programming and erasure voltage: VCC =2.7Vto 5.5V

* Programming and erasure endurance: 10,000 times (data flash)
1,000 times (program ROM)

« Program security: ROM code protect, ID code check

» Debug functions: On-chip debug, on-board flash rewrite function

» Background operation (BGO) function

Operating Frequency/Supply f(XIN) =20 MHz (VCC =2.7V t05.5V)
Voltage f(XIN) =5 MHz (VCC =1.8Vto 5.5V)
Current Consumption Typ. 6.5 mA (VCC =5.0V, f(XIN) = 20 MHz)

Typ. 3.5 mA (VCC = 3.0 V, f(XIN) = 10 MHz)
Typ. 3.5 pA (VCC = 3.0 V, wait mode)

Typ. 2.0 pA (VCC = 3.0 V, stop mode)
Operating Ambient Temperature |-20 to 85°C (N version)

Package 40-pin HXQFN

Package code: PXQNOO40LA-A
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R8C/3JT Group

1. Overview

1.2 Product List

Table 1.3 lists Product List for R8C/3JT Group. Figure 1.1 shows a Part Number, Memory Size, and Package of

R8C/3JT Group.
Table 1.3 Product List for R8BC/3JT Group Current of Apr 2011

ROM Capacity RAM
Part No. . Package Type Remarks
Program ROM | Data flash Capacity ge Typ

R5F213J4TNNP 16 Kbytes 1 Kbyte x 4 1.5 Kbytes | PXQNOO40LA-A |N version
R5F213J5TNNP 24 Kbytes 1 Kbyte x 4 2 Kbytes PXQNOO40LA-A
R5F213J6TNNP 32 Kbytes 1 Kbyte x 4 2.5 Kbytes | PXQNOO40LA-A

Part No. R5F 213J6 TN NP

Package type:

NP: PXQNOO40LA-A (0.4 mm pin-pitch, 5 mm square body)

Classification
N: Operating ambient temperature —20°C to 85°C

ROM capacity
4:16 KB
5:24 KB
6: 32 KB

R8C/3JT Group

R8C/3x Series

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.1 Part Number, Memory Size, and Package of R8C/3JT Group
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R8C/3JT Group 1. Overview

1.4 Pin Assignment
Figure 1.3 shows Pin Assignment (Top View). Table 1.4 outlines the Pin Name Information by Pin Number.

<4—» P3_1/CH14/TRBO(/TRCIOA/TRCTRG/CTS2/RTS2)

/ADTRG/INTO(/RXD2/SCL2)

<—» P1_2/CH7/AN10/KI2(/TRCIOB)

3/CH8/AN11/KI3/TRBO(/TRCIOC)

[ 3] > P1_4/CH9(TXDO/TRCCLK)

<> P1_0/CH5/ANS/KIO(/TRCIOD)

<4—» P1_5/CHI10(/INT1/RXDO/TRAIO)

<«—» P1_1/CH6/AN9/KIL(/TRCIOA/TRCTRG)
<4—» P1_7/CH12/INT1(/TRAIO)
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PO_7/CH4/ANO(/TRCIOC) < [32] [19] «— P2_0/CH15(NTL/TRCIOB/RXD2/SCL2/TXD2/SDA2)
PO_6/CH3/AN1(/TRCIOD) <« [33] [18] «— P2_1/CH16(/TRCIOC/CLK2)
PO_5/CH2/AN2(/TRCIOB) < [34 R8C/3JT Group [17] «—» P2_2/CH17(/TRCIOD/RXD2/SCL2/TXD2/SDA2)
PO_4/CH1/AN3(/TRCIOB) < [35 [16] «—» P2_3/CH18
PO_3/CHO/AN4(/TRCIOB) <«—»[36 PXQNOO40LA-A [15] «—» P2_4/CH19
PO_2/CHXA/AN5(/TRCIOA/TRCTRG) < [37 (top view) [14] «—» P2_5/CH20
PO_1/CHXB/ANG6(/TRCIOA/TRCTRG) < [38 [13] «— P2_6/CH21
PO_O/CHXC/AN7(/TRCIOA/TRCTRG) < [39 O [12] «—» P3_3/SCUTRG/INT3/TRBO(/CTS2/RTS2/TRCCLK)
NC [40] [11] «—» P3_4/INT2(/RXD2/SCL2/TXD2/SDA2/TRCIOC)
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P3_7/TRAO

Notes:
1. Can be assigned to the pin in parentheses by a program.
NC: Non-Connection
2. Confirm the pin 1 position on the package by referring to the package dimensions.

Figure 1.3 Pin Assignment (Top View)

RO1DS0045EJ0100 Rev.1.00 RENESAS Page 6 of 47
Apr 26, 2011



R8C/3JT Group 2. Central Processing Unit (CPU)

2.1 Data Registers (RO, R1, R2, and R3)

RO is a 16-bit register for transfer, arithmetic, and logic operations. The same appliesto R1 to R3. RO can be split
into high-order bits (ROH) and low-order bits (ROL) to be used separately as 8-bit data registers. R1H and R1L are
analogous to ROH and ROL. R2 can be combined with RO and used as a 32-bit data register (R2R0). R3R1 is
analogous to R2R0.

2.2 Address Registers (A0 and Al)

AOQ is a 16-bit register for address register indirect addressing and address register relative addressing. It is aso
used for transfer, arithmetic, and logic operations. Al isanalogousto AO. Al can be combined with AO and as a 32-
bit address register (A1AO0).

2.3 Frame Base Register (FB)
FB isa16-bit register for FB relative addressing.

2.4 Interrupt Table Register (INTB)
INTB isa 20-bit register that indicates the starting address of an interrupt vector table.

2.5 Program Counter (PC)
PC is 20 bits wide and indicates the address of the next instruction to be executed.

2.6 User Stack Pointer (USP) and Interrupt Stack Pointer (ISP)

The stack pointers (SP), USP and ISP, are each 16 bitswide. The U flag of FLG is used to switch between
USPand ISP

2.7 Static Base Register (SB)
SB isa 16-hit register for SB relative addressing.

2.8 Flag Register (FLG)
FLG isan 11-hit register indicating the CPU state.

2.8.1 Carry Flag (C)
The C flag retains carry, borrow, or shift-out bits that have been generated by the arithmetic and logic unit.

28.2 Debug Flag (D)
The D flag isfor debugging only. Set it to 0.

2.8.3 Zero Flag (2)
The Z flag is set to 1 when an arithmetic operation results in O; otherwise to 0.

2.8.4  Sign Flag (S)

The Sflag is set to 1 when an arithmetic operation results in a negative value; otherwise to 0.

2.8.5 Register Bank Select Flag (B)
Register bank 0 is selected when the B flag is 0. Register bank 1 is selected when thisflag is set to 1.

2.8.6 Overflow Flag (O)
The O flag is set to 1 when an operation results in an overflow; otherwise to O.
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R8C/3JT Group 3. Memory
3. Memory
3.1 R8C/3JT Group
Figure 3.1 isaMemory Map of R8C/3JT Group. The R8C/3JT Group has a 1-Mbyte address space from addresses
00000h to FFFFFh. For example, a 32-Kbyte internal ROM area is allocated addresses 08000h to OFFFFh.
The fixed interrupt vector table is allocated addresses OFFDCh to OFFFFh. The starting address of each interrupt
routine is stored here.
Theinternal ROM (dataflash) is allocated addresses 03000h to 03FFFh.
Theinternal RAM is allocated higher addresses, beginning with address 00400h. For example, a 2.5-Kbyte internal
RAM areais allocated addresses 00400h to OODFFh. Theinternal RAM isused not only for data storage but also as
astack areawhen a subroutine is called or when an interrupt request is acknowledged.
Special function registers (SFRs) are allocated addresses 00000h to 002FFh and 02C00h to 02FFFh. Peripheral
function control registers are allocated here. All unallocated spaces within the SFRs are reserved and cannot be
accessed by users.
00000h
SFR
(Refer to 4. Special Function
Registers (SFRs))
002FFh
00400h
Internal RAM . OFEDBh
OXXXXh ’ Reserved area
02C00h - —— . -
(Refer to 4. SSF>ZFc2iaI Function OFFDCh E Undefined instruction =
02FEFh Registers (SFRs)) E Overflow =
03000h E BRK instruction =
Internal ROM E Address match E
(data flash) @ E Single ste 3
O03FFFh = . 19 P_ ——=
| Watchdog timer, oscillation stop detection, voltage monitor
0YYYYh Internal ROM E Address break E
(program ROM) = (Reserved) 3
OFFFFh OFFFFh E Reset 3
Internal ROM
(program ROM)
h
FFFFFh
Notes:
1. Data flash indicates block A (1 Kbyte), block B (1 Kbyte), block C (1 Kbyte), and block D (1 Kbyte).
2. The blank areas are reserved and cannot be accessed by users.
Internal ROM Internal RAM
Part Number - -
Size Address 0YYYYh | Address ZZZZZh Size Address 0XXXXh
R5F213J4TNNP, R5F213J4TDNP | 16 Kbytes 0C000h - 1.5 Kbytes 009FFh
R5F213J5TNNP, R5F213J5TDNP | 24 Kbytes 0A000h - 2 Kbytes 00BFFh
R5F213J6TNNP, R5F213J6TDNP | 32 Kbytes 08000h - 2.5 Kbytes O0DFFh
Figure 3.1 Memory Map of R8C/3JT Group
R0O1DS0045EJ0100 Rev.1.00 .QENESAS Page 12 of 47
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R8C/3JT Group 4. Special Function Registers (SFRs)

4. Special Function Registers (SFRs)

An SFR (special function register) is a control register for a peripheral function. Tables 4.1 to 4.12 list the special
function registers. Table 4.13 lists the ID Code Areas and Option Function Select Area.

Table 4.1 SFR Information (1) (1)

Address Register Symbol After Reset
0000h
0001h
0002h
0003h
0004h Processor Mode Register 0 PMO 00h
0005h Processor Mode Register 1 PM1 00h
0006h System Clock Control Register 0 CMO 00101000b
0007h System Clock Control Register 1 CM1 00100000b
0008h Module Standby Control Register MSTCR 00h
0009h System Clock Control Register 3 CM3 00h
000Ah Protect Register PRCR 00h
000Bh Reset Source Determination Register RSTFR OXXXXXXXb (2)
000Ch Oscillation Stop Detection Register OCD 00000100b
000Dh Watchdog Timer Reset Register WDTR XXh
000Eh Watchdog Timer Start Register WDTS XXh
000Fh Watchdog Timer Control Register WDTC 00111111b
0010h
0011h
0012h
0013h
0014h
0015h High-Speed On-Chip Oscillator Control Register 7 FRA7 When shipping
0016h
0017h
0018h
0019h
001Ah
001Bh
001Ch Count Source Protection Mode Register CSPR 00h
10000000b ()
001Dh
001Eh
001Fh
0020h
0021h
0022h
0023h High-Speed On-Chip Oscillator Control Register 0 FRAO 00h
0024h High-Speed On-Chip Oscillator Control Register 1 FRA1 When shipping
0025h High-Speed On-Chip Oscillator Control Register 2 FRA2 00h
0026h On-Chip Reference Voltage Control Register OCVREFCR 00h
0027h
0028h Clock Prescaler Reset Flag CPSRF 00h
0029h High-Speed On-Chip Oscillator Control Register 4 FRA4 When shipping
002Ah High-Speed On-Chip Oscillator Control Register 5 FRAS5 When shipping
002Bh High-Speed On-Chip Oscillator Control Register 6 FRA6 When shipping
002Ch
002Dh
002Eh
002Fh High-Speed On-Chip Oscillator Control Register 3 FRA3 When shipping
0030h Voltage Monitor Circuit Control Register CMPA 00h
0031h Voltage Monitor Circuit Edge Select Register VCAC 00h
0032h
0033h Voltage Detect Register 1 VCAl 00001000b
0034h Voltage Detect Register 2 VCA2 00h (4)
00100000b (5)
0035h
0036h Voltage Detection 1 Level Select Register VDILS 00000111b
0037h
0038h Voltage Monitor O Circuit Control Register VWO0C 1100X010b (4)
1100X011b )
003%9h Voltage Monitor 1 Circuit Control Register VW1C 10001010b
X: Undefined
Notes:

1. The blank areas are reserved and cannot be accessed by users.

2. The CWR bit in the RSTFR register is set to 0 after power-on and voltage monitor O reset. Hardware reset, Software reset, or watchdog timer
reset does not affect this bit.

3. The CSPROINI bit in the OFS register is set to 0.

4. The LVDAS bit in the OFS register is set to 1.

5. The LVDAS bit in the OFS register is set to 0.

RO1DS0045EJ0100 Rev.1.00 RENESAS Page 13 of 47
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R8C/3JT Group

4. Special Function Registers (SFRs)

Table 4.2

SFR Information (2) )

Address

Register

Symbol

After Reset

003Ah

Voltage Monitor 2 Circuit Control Register

VW2C

10000010b

003Bh

003Ch

003Dh

003Eh

003Fh

0040h

0041h

Flash Memory Ready Interrupt Control Register

FMRDYIC

XXXXX000b

0042h

0043h

0044h

0045h

0046h

0047h

Timer RC Interrupt Control Register

TRCIC

XXXXX000b

0048h

0049h

004Ah

004Bh

UART2 Transmit Interrupt Control Register

S2TIC

XXXXX000b

004Ch

UART2 Receive Interrupt Control Register

S2RIC

XXXXX000b

004Dh

Key Input Interrupt Control Register

KUPIC

XXXXX000b

004Eh

A/D Conversion Interrupt Control Register

ADIC

XXXXX000b

004Fh

0050h

0051h

UARTO Transmit Interrupt Control Register

SOTIC

XXXXX000b

0052h

UARTO Receive Interrupt Control Register

SORIC

XXXXX000b

0053h

0054h

0055h

INT2 Interrupt Control Register

INT2IC

XX00X000b

0056h

Timer RA Interrupt Control Register

TRAIC

XXXXX000b

0057h

0058h

Timer RB Interrupt Control Register

TRBIC

XXXXX000b

0059h

INT1 Interrupt Control Register

INT1IC

XX00X000b

005Ah

INT3 Interrupt Control Register

INT3IC

XX00X000b

005Bh

005Ch

005Dh

INTO Interrupt Control Register

INTOIC

XX00X000b

005Eh

UART2 Bus Collision Detection Interrupt Control Register

U2BCNIC

XXXXX000b

005Fh

0060h

0061h

0062h

0063h

0064h

0065h

0066h

0067h

0068h

0069h

006Ah

Sensor Control Unit Interrupt Control Register

SCuIC

XXXXX000b

006Bh

006Ch

006Dh

006Eh

006Fh

0070h

0071h

0072h

Voltage Monitor 1 Interrupt Control Register

VCMPL1IC

XXXXX000b

0073h

Voltage Monitor 2 Interrupt Control Register

VCMP2IC

XXXXX000b

0074h

0075h

0076h

0077h

0078h

0079h

007Ah

007Bh

007Ch

007Dh

007Eh

007Fh

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/3JT Group

4. Special Function Registers (SFRs)

Table 4.5 SFR Information (5) (1)

Address Register Symbol After Reset
0100h Timer RA Control Register TRACR 00h

0101h Timer RA 1/0 Control Register TRAIOC 00h

0102h Timer RA Mode Register TRAMR 00h

0103h Timer RA Prescaler Register TRAPRE FFh

0104h Timer RA Register TRA FFh

0105h LIN Control Register 2 LINCR2 00h

0106h LIN Control Register LINCR 00h

0107h LIN Status Register LINST 00h

0108h Timer RB Control Register TRBCR 00h

0109h Timer RB One-Shot Control Register TRBOCR 00h
010Ah Timer RB 1/O Control Register TRBIOC 00h
010Bh Timer RB Mode Register TRBMR 00h
010Ch Timer RB Prescaler Register TRBPRE FFh
010Dh Timer RB Secondary Register TRBSC FFh
010Eh Timer RB Primary Register TRBPR FFh
010Fh

0110h

0111h

0112h

0113h

0114h

0115h

0116h

0117h

0118h

0119h

011Ah

011Bh

011Ch

011Dh

011Eh

011Fh

0120h Timer RC Mode Register TRCMR 01001000b
0121h Timer RC Control Register 1 TRCCR1 00h

0122h Timer RC Interrupt Enable Register TRCIER 01110000b
0123h Timer RC Status Register TRCSR 01110000b
0124h Timer RC I/O Control Register 0 TRCIORO 10001000b
0125h Timer RC 1/O Control Register 1 TRCIOR1 10001000b
0126h Timer RC Counter TRC 00h

0127h 00h

0128h Timer RC General Register A TRCGRA FFh

0129h FFh
012Ah Timer RC General Register B TRCGRB FFh
012Bh FFh
012Ch Timer RC General Register C TRCGRC FFh
012Dh FFh
012Eh Timer RC General Register D TRCGRD FFh
012Fh FFh

0130h Timer RC Control Register 2 TRCCR2 00011000b
0131h Timer RC Digital Filter Function Select Register TRCDF 00h

0132h Timer RC Output Master Enable Register TRCOER 01111111b
0133h Timer RC Trigger Control Register TRCADCR 00h

0134h

0135h

0136h

0137h

0138h

0139%h

013Ah

013Bh

013Ch

013Dh

013Eh

013Fh

Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/3JT Group

4. Special Function Registers (SFRs)

Table 4.7

SFR Information (7) (1)

Address

Register

Symbol

After Reset

0180h

Timer RA Pin Select Register

TRASR

00h

0181h

Timer RB/RC Pin Select Register

TRBRCSR

00h

0182h

Timer RC Pin Select Register 0

TRCPSRO

00h

0183h

Timer RC Pin Select Register 1

TRCPSR1

00h

0184h

0185h

0186h

0187h

0188h

UARTO Pin Select Register

UOSR

00h

0189h

018Ah

UART2 Pin Select Register 0

U2SR0

00h

018Bh

UART2 Pin Select Register 1

U2SR1

00h

018Ch

018Dh

018Eh

INT Interrupt Input Pin Select Register

INTSR

00h

018Fh

1/0 Function Pin Select Register

PINSR

00h

0190h

Low-Voltage Signal Mode Control Register

TSMR

00h

0191h

0192h

0193h

0194h

0195h

0196h

0197h

0198h

0199h

019Ah

019Bh

019Ch

019Dh

019Eh

019Fh

01A0h

01A1h

01A2h

01A3h

01A4h

01A5h

01A6h

01A7h

01A8h

01A%h

01AAh

01ABh

01ACh

01ADh

01AEh

01AFh

01BOh

01B1h

01B2h

Flash Memory Status Register

FST

10000X00b

01B3h

01B4h

Flash Memory Control Register 0

FMRO

00h

01B5h

Flash Memory Control Register 1

FMR1

00h

01B6h

Flash Memory Control Register 2

FMR2

00h

01B7h

01B8h

01B9h

01BAh

01BBh

01BCh

01BDh

01BEh

01BFh

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.

R01DS0045EJ0100 Rev.1.00

Apr 26, 2011

RENESAS

Page 19 of 47



R8C/3JT Group

4. Special Function Registers (SFRs)

Table 4.12  SFR Information (12) (1)

Address Register Symbol After Reset
2CDOh DTC Control Data 18 DTCD18 XXh
2CD1h XXh
2CD2h XXh
2CD3h XXh
2CD4h XXh
2CD5h XXh
2CD6h XXh
2CD7h XXh
2CD8h DTC Control Data 19 DTCD19 XXh
2CD%h XXh
2CDAh XXh
2CDBh XXh
2CDCh XXh
2CDDh XXh
2CDEh XXh
2CDFh XXh
2CEOh DTC Control Data 20 DTCD20 XXh
2CElh XXh
2CE2h XXh
2CE3h XXh
2CE4h XXh
2CE5h XXh
2CE6h XXh
2CE7h XXh
2CE8h DTC Control Data 21 DTCD21 XXh
2CES%h XXh
2CEAh XXh
2CEBh XXh
2CECh XXh
2CEDh XXh
2CEEh XXh
2CEFh XXh
2CFOh DTC Control Data 22 DTCD22 XXh
2CF1h XXh
2CF2h XXh
2CF3h XXh
2CF4h XXh
2CF5h XXh
2CF6h XXh
2CF7h XXh
2CF8h DTC Control Data 23 DTCD23 XXh
2CF9h XXh
2CFAh XXh
2CFBh XXh
2CFCh XXh
2CFDh XXh
2CFEh XXh
2CFFh XXh
2D00h

[ 2FFFh ]
X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/3JT Group 5. Electrical Characteristics

PO ' O
P1
P2 30 pF

P3
P4

Figure 5.1 Ports PO to P4 Timing Measurement Circuit
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R8C/3JT Group 5. Electrical Characteristics

Table 5.4 Flash Memory (Program ROM) Electrical Characteristics

. Standard )
Symbol Parameter Conditions - Unit
Min. Typ. Max.
— Program/erase endurance (2) 1,000 ®) — — times
— Byte program time — 80 500 us
— Block erase time — 0.3 — s
td(sr-sus) | Time delay from suspend request until — — 5+ CPUclock | ms
suspend x 3 cycles
— Interval from erase start/restart until 0 — — us
following suspend request
— Time from suspend until erase restart — — 30+CPUclock | ps
x 1 cycle
td(cMDpRsT | Time from when command is forcibly — — 30+CPUclock | ps
-READY) terminated until reading is enabled x 1 cycle
— Program, erase voltage 2.7 — 5.5 Y,
— Read voltage 1.8 — 55 \%
— Program, erase temperature 0 — 60 °C
— Data hold time () Ambient temperature = 55°C 20 — — year

1. Vec=2.7 Vto 5.5V at Topr = 0°C to 60°C, unless otherwise specified.

2. Definition of programming/erasure endurance
The programming and erasure endurance is defined on a per-block basis.

If the programming and erasure endurance is n (n = 1,000), each block can be erased n times. For example, if 1,024 1-byte
writes are performed to different addresses in block A, a 1 Kbyte block, and then the block is erased, the
programming/erasure endurance still stands at one.

However, the same address must not be programmed more than once per erase operation (overwriting prohibited).

3. Endurance to guarantee all electrical characteristics after program and erase. (1 to Min. value can be guaranteed).

4. In a system that executes multiple programming operations, the actual erasure count can be reduced by writing to sequential
addresses in turn so that as much of the block as possible is used up before performing an erase operation. For example,
when programming groups of 16 bytes, the effective number of rewrites can be minimized by programming up to 128 groups
before erasing them all in one operation. It is also advisable to retain data on the erasure endurance of each block and limit
the number of erase operations to a certain number.

5. If an error occurs during block erase, attempt to execute the clear status register command, then execute the block erase
command at least three times until the erase error does not occur.

6. Customers desiring program/erase failure rate information should contact their Renesas technical support representative.

7. The data hold time includes time that the power supply is off or the clock is not supplied.
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R8C/3JT Group 5. Electrical Characteristics

Table 5.5 Flash Memory (Data flash Block A to Block D) Electrical Characteristics

- Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
— Program/erase endurance (2) 10,000 ®) — — times
— Byte program time — 160 1,500 us
(program/erase endurance < 1,000 times)
— Byte program time — 300 1,500 us
(program/erase endurance > 1,000 times)
— Block erase time — 0.2 1 s
(program/erase endurance < 1,000 times)
— Block erase time — 0.3 1 s
(program/erase endurance > 1,000 times)
td(sr-sus) | Time delay from suspend request until — — 5+ CPUclock | ms
suspend x 3 cycles
— Interval from erase start/restart until 0 — — us
following suspend request
— Time from suspend until erase restart — — 30+CPUclock | pus
x 1 cycle
tdcMDRsT | Time from when command is forcibly — — 30+CPUclock | ps
-READY) terminated until reading is enabled x 1 cycle
— Program, erase voltage 2.7 — 5.5 \%
— Read voltage 1.8 — 55 Vv
— Program, erase temperature -20 — 85 °C
— Data hold time (7) Ambient temperature = 55°C 20 — — year

1. Vec=2.7Vto 5.5V at Topr = -20°C to 85°C (N version), unless otherwise specified.

2. Definition of programming/erasure endurance
The programming and erasure endurance is defined on a per-block basis.

If the programming and erasure endurance is n (n = 10,000), each block can be erased n times. For example, if 1,024 1-byte
writes are performed to different addresses in block A, a 1 Kbyte block, and then the block is erased, the
programming/erasure endurance still stands at one.

However, the same address must not be programmed more than once per erase operation (overwriting prohibited).

3. Endurance to guarantee all electrical characteristics after program and erase. (1 to Min. value can be guaranteed).

4. In a system that executes multiple programming operations, the actual erasure count can be reduced by writing to sequential
addresses in turn so that as much of the block as possible is used up before performing an erase operation. For example,
when programming groups of 16 bytes, the effective number of rewrites can be minimized by programming up to 128 groups
before erasing them all in one operation. In addition, averaging the erasure endurance between blocks A to D can further
reduce the actual erasure endurance. It is also advisable to retain data on the erasure endurance of each block and limit the
number of erase operations to a certain number.

5. If an error occurs during block erase, attempt to execute the clear status register command, then execute the block erase
command at least three times until the erase error does not occur.

6. Customers desiring program/erase failure rate information should contact their Renesas technical support representative.

The data hold time includes time that the power supply is off or the clock is not supplied.

~

Suspend request Y
(FMR21 bit)

FST7 bit

FST6 bit

Fixed time 1 _Clock-dependent time 1/ A

P ccess restart

td(SR-sUS)

I U

|

Y.

FST6, FST7: Bitin FST register
FMR21: Bit in FMR2 register

Figure 5.2 Time delay until Suspend

RO1DS0045EJ0100 Rev.1.00 RENESAS Page 31 of 47
Apr 26, 2011



R8C/3JT Group 5. Electrical Characteristics

Table 5.6 Voltage Detection 0 Circuit Electrical Characteristics
Symbol Parameter Condition - Standard Unit
Min. Typ. Max.

Vdeto Voltage detection level Vdet0_0 (2) 180 | 1.90 | 2.05 \%
Voltage detection level Vdet0_1 (2) 215 | 235 | 250 \%
Voltage detection level Vdet0_2 (2) 270 | 285 | 3.05 \Y
Voltage detection level Vdet0_3 (2) 355 | 3.80 | 4.05 \Y

— Voltage detection O circuit response time (4) At the falling of Vcc from 5V to — 6 150 us

(Vdetd_0-0.1) V

— Voltage detection circuit self power consumption |VCA25=1,Vcc=5.0V — 15 — pA

td(E-A) Waiting time until voltage detection circuit — — 100 us
operation starts (3)

Notes:

1. The measurement condition is Vcc = 1.8 V to 5.5 V and Topr = —20°C to 85°C (N version).

2. Select the voltage detection level with bits VDSELO and VDSELL1 in the OFS register.

3. Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA25 bit in the VCA2
register to 0.

4. Time until the voltage monitor O reset is generated after the voltage passes Vdeto.

Table 5.7 Voltage Detection 1 Circuit Electrical Characteristics
Symbol Parameter Condition - Standard Unit
Min. Typ. Max.

Vdetl Voltage detection level Vdetl 0 () At the falling of Vcc 2.00 2.20 2.40 \%
Voltage detection level Vdetl_1 (2) At the falling of Vcc 2.15 2.35 2.55 \%
Voltage detection level Vdetl 2 (2) At the falling of Vcc 2.30 2.50 2.70 \Y
Voltage detection level Vdetl_3 (2) At the falling of Vcc 2.45 2.65 2.85 \Y
Voltage detection level Vdetl_4 (2) At the falling of Vcc 2.60 2.80 3.00 \Y
Voltage detection level Vdetl 5 () At the falling of Vcc 2.75 2.95 3.15 \Y
Voltage detection level Vdetl 6 () At the falling of Vcc 2.85 3.10 3.40 Vv
Voltage detection level Vdetl 7 () At the falling of Vcc 3.00 3.25 3.55 \Y
Voltage detection level Vdetl 8 (2) At the falling of Vcc 3.15 3.40 3.70 vV
Voltage detection level Vdetl 9 () At the falling of Vcc 3.30 3.55 3.85 \%
Voltage detection level Vdetl_A (2) At the falling of Vcc 3.45 3.70 4.00 \%
Voltage detection level Vdetl B (2) At the falling of Vcc 3.60 3.85 4.15 \%
Voltage detection level Vdetl _C (@ At the falling of Vcc 3.75 4.00 4.30 \Y
Voltage detection level Vdetl_D (2) At the falling of Vcc 3.90 4.15 4.45 \Y
Voltage detection level Vdetl_E ) At the falling of Vcc 405 | 430 | 4.60 \%
Voltage detection level Vdetl F (2) At the falling of Vcc 4.20 4.45 4.75 Vv

— Hysteresis width at the rising of Vcc in voltage Vdetl O to Vdetl_5 selected — 0.07 — Vv
detection 1 circuit vdetl_6 to Vdetl_F selected — o010 | — v

— Voltage detection 1 circuit response time @) At the falling of Vcc from 5V to — 60 150 us

(vdetl_0-0.1) V

— Voltage detection circuit self power consumption | VCA26=1,Vcc=5.0V — 1.7 — pA

td(E-A) Waiting time until voltage detection circuit — — 100 us
operation starts (4)

Notes:

1. The measurement condition is Vcc = 1.8 V to 5.5 V and Topr = —20°C to 85°C (N version).

Select the voltage detection level with bits VD1S0 to VD1S3 in the VD1LS register.

Time until the voltage monitor 1 interrupt request is generated after the voltage passes Vdet1.

Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA26 bit in the VCA2
register to 0.

Eal N
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R8C/3JT Group 5. Electrical Characteristics

Timing Requirements
(Unless Otherwise Specified: Vcc =5V, Vss =0V at Topr = 25°C)

Table 5.15 External Clock Input (XOUT)

Standard .
Symbol Parameter - Unit
Min. Max.
tc(xouT) XOUT input cycle time 50 — ns
tWH(XOUT) XOUT input “H” width 24 — ns
twL(xouT) XOUT input “L” width 24 — ns
< tc(xour) N Vecc=5V
_ twH(xouT)
External
clock input
P tWL(XOUT) N
< >
Figure 5.4 External Clock Input Timing Diagram when Vcc =5V
Table 5.16  TRAIO Input
Standard .
Symbol Parameter - Unit
Min. Max.
{c(TRAIO) TRAIO input cycle time 100 — ns
tWH(TRAIO) TRAIO input “H” width 40 — ns
tWL(TRAIO) TRAIO input “L” width 40 — ns
’ tC(TRAIO) .| Vecc=5V
_tWH(TRAIO)
TRAIO input
P {WL(TRAIO) R
< gl
Figure 5.5 TRAIO Input Timing Diagram when Vcc =5V
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R8C/3JT Group

5. Electrical Characteristics

Table 5.19 Electrical Characteristics (3) [2.7 V< Vcc < 4.2 V]
. Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
VoH Output “H” | Other than XOUT Drive capacity High loH =-5mA Vce -0.5 — Vce \%
voltage Drive capacity Low loH=-1mA | Vcc-0.5 — Vcce \Y
XOouT loH = -200 pA 1.0 — Vce \%
VoL Output “L” | Other than XOUT Drive capacity High loL =5 mA — — 0.5 \%
voltage Drive capacity Low loL =1 mA — — 0.5 \Y
XOouT loL = 200 pA — — 0.5 \
VT+VT- | Hysteresis |INTO, INT1, Vee=3.0V 0.1 0.4 — \Y
INT2,INT3,
KI0, KI1, KI2, KI3,
TRAIO, TRBO,
TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
TRCTRG, TRCCLK,
ADTRG,
RXDO, RXD2, CLKO,
CLK2, SCL2, SDA2
RESET Veec=3.0V 0.1 0.5 — \
IiH Input “H” current Vi=3V,Vcc=3.0V — — 4.0 pA
IiL Input “L” current Vi=0V,Vcc=3.0V — — -4.0 pA
RpuLLuP | Pull-up resistance Vi=0V,Vcc=3.0V 42 84 168 kQ
RfxIN Feedback | XIN — 0.3 — MQ
resistance
VRAM RAM hold voltage During stop mode 1.8 — — \%
Note:

1. 2.7V <Vcec < 4.2V at Topr =-20°C to 85°C (N version), f(XIN) = 10 MHz, unless otherwise specified.
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R8C/3JT Group 5. Electrical Characteristics

Timing requirements
(Unless Otherwise Specified: Vcc =3V, Vss =0V at Topr = 25°C)

Table 5.21 External Clock Input (XOUT)

Standard .
Symbol Parameter - Unit
Min. Max.
tc(xouT) XOUT input cycle time 50 — ns
TWH(XOUT) XOUT input “H” width 24 — ns
twL(xouT) XOUT input “L” width 24 — ns
. tc(xouT) > Vec=3V
_ twH(xouT)
External
clock input
P tWL(XOUT) N
< >
Figure 5.8 External Clock Input Timing Diagram when Vcc =3V
Table 5.22  TRAIO Input
Standard .
Symbol Parameter - Unit
Min. Max.
{c(TRAIO) TRAIO input cycle time 300 — ns
tWH(TRAIO) TRAIO input “H” width 120 — ns
tWL(TRAIO) TRAIO input “L” width 120 — ns
P tC(TRAIO) R Vec=3V
_tWH(TRAIO)
TRAIO input
P {WL(TRAIO) R
< gl
Figure 5.9 TRAIO Input Timing Diagram when Vcc =3V
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R8C/3JT Group 5. Electrical Characteristics

Table 5.26  Electrical Characteristics (6) [1.8 V < Vcc < 2.7 V]
(Topr =-20°C to 85°C (N version), unless otherwise specified.)

" Standard .
Symbol Parameter Condition - Unit
Min. | Typ. | Max.

Icc Power supply current | High-speed | XIN = 5 MHz (square wave) — 2.2 — mA
(Vec = 1.8 Vto 2.7 V) | clock mode | High-speed on-chip oscillator off
Single-chip mode, Low-speed on-chip oscillator on = 125 kHz
output pins are open, No division

other pins are Vss XIN = 5 MHz (square wave) — 0.8 — mA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

High-speed | XIN clock off — 25 10 mA
on-chip High-speed on-chip oscillator on fOCO-F = 5 MHz
oscillator Low-speed on-chip oscillator on = 125 kHz

mode No division

XIN clock off — 17 — mA
High-speed on-chip oscillator on fOCO-F = 5 MHz
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

XIN clock off — 1 — mA
High-speed on-chip oscillator on fOCO-F = 4 MHz
Low-speed on-chip oscillator on = 125 kHz
Divide-by-16

MSTTRD = MSTTRC = 1

Low-speed | XIN clock off — 90 300 pA
on-chip High-speed on-chip oscillator off

oscillator Low-speed on-chip oscillator on = 125 kHz
mode Divide-by-8, FMR27 = 1, VCA20 =0

Wait mode | XIN clock off — 15 90 pA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
While a WAIT instruction is executed
Peripheral clock operation

VCA27 = VCA26 = VCA25 =0, VCA20 =1

XIN clock off — 4 80 pA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
While a WAIT instruction is executed
Peripheral clock off

VCA27 = VCA26 = VCA25=0,VCA20=1
XIN clock off — 35 — pA
High-speed on-chip oscillator off
Low-speed on-chip oscillator off

While a WAIT instruction is executed
VCA27 = VCA26 = VCA25=0,VCA20=1

Stop mode | XIN clock off, Topr = 25°C — 2 5 pA
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
CM10 =1

Peripheral clock off

VCA27 = VCA26 = VCA25 =0
XIN clock off, Topr = 85°C — 5 — pA
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
CM10 =1

Peripheral clock off

VCA27 = VCA26 = VCA25=0
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R8C/3JT Group 5. Electrical Characteristics

Timing requirements
(Unless Otherwise Specified: Vcc =2.2V, Vss =0V at Topr = 25°C)

Table 5.27 External Clock Input (XOUT)

Standard .
Symbol Parameter - Unit
Min. Max.
tc(xouT) XOUT input cycle time 200 — ns
TWH(XOUT) XOUT input “H” width 90 — ns
twL(xouT) XOUT input “L” width 90 — ns
p tcxoum) N Vee=2.2V
_ twH(xouT)
External
clock input
P twL(XOUT) |
< >
Figure 5.12 External Clock Input Timing Diagram when Vcc =2.2V
Table 5.28  TRAIO Input
Standard .
Symbol Parameter - Unit
Min. Max.
{c(TRAIO) TRAIO input cycle time 500 — ns
tWH(TRAIO) TRAIO input “H” width 200 — ns
tWL(TRAIO) TRAIO input “L” width 200 — ns
p tC(TRAIO) > Vee=2.2V
_tWH(TRAIO)
TRAIO input
P {WL(TRAIO) R
< gl
Figure 5.13  TRAIO Input Timing Diagram when Vcc =2.2V
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R8C/3JT Group

5. Electrical Characteristics

Table 5.29 Serial Interface
Standard .
Symbol Parameter - Unit
Min. Max.
tc(CK) CLKi input cycle time 800 — ns
tW(CKH) CLKi input “H” width 400 — ns
tW(CKL) CLKi input “L” width 400 — ns
td(C-Q) TXDi output delay time — 200 ns
th(C-Q) TXDi hold time 0 — ns
tsu(D-C) RXDi input setup time 150 — ns
th(C-D) RXDi input hold time 90 — ns
i=0,2
. tC(CK) > Vec=2.2V
| tW(CKH)
CLKi
B tw(CKL) N
) . th(c-Q)
TXDi >< ><
td(C-Q) tsu(D-C) th(c-D)
RXDi }\
i=0,2
Figure 5.14 Serial Interface Timing Diagram when Vcc =2.2V
Table 5.30 External Interrupt INTi (i = 0 to 3) Input, Key Input Interrupt Kli (i =0to 3)
Standard )
Symbol Parameter - Unit
Min. Max.
tW(NH) INTi input “H” width, KIi input “H” width 1000 (1) — ns
tW(NL) INTi input “L” width, Kli input “L” width 1000 @ - ns
Notes:

1. When selecting the digital filter by the INTi input filter select bit, use an INTI input HIGH width of either (1/digital filter clock
frequency x 3) or the minimum value of standard, whichever is greater.

2. When selecting the digital filter by the INTi input filter select bit, use an INTi input LOW width of either (1/digital filter clock
frequency x 3) or the minimum value of standard, whichever is greater.

Vec=2.2V
INTi input tW(NL)
(i=0to3)
KIi input )
(i=0to3) [« WONFD >|
Figure 5.15 Input Timing for External Interrupt INTi and Key Input Interrupt Kli when Vec = 2.2V
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