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R8C/3JT Group

1. Overview

1.1.2

Specifications

Tables 1.1 and 1.2 outline the Specifications for R8C/3JT Group.

Table 1.1 Specifications for R8C/3JT Group (1)
Item Function Specification
CPU Central processing | R8C CPU core
unit * Number of fundamental instructions: 89
* Minimum instruction execution time:
50 ns (f(XIN) = 20 MHz, VCC = 2.7 V t0 5.5 V)
200 ns (f(XIN) =5 MHz, VCC =1.8V t0o 5.5V)
 Multiplier: 16 bits x 16 bits — 32 bits
« Multiply-accumulate instruction: 16 bits x 16 bits + 32 bits — 32 bits
» Operation mode: Single-chip mode (address space: 1 Mbyte)
Memory ROM, RAM, Refer to Table 1.3 Product List for R8C/3JT Group.
Data flash
Power Supply | Voltage detection « Power-on reset
Voltage circuit « Voltage detection 3 (detection level of voltage detection 0 and voltage
Detection detection 1 selectable)
I/O Ports Programmable I/O |« Input-only: 1 pin
ports * CMOS 1/0O ports: 31, selectable pull-up resistor
« High current drive ports: 31
Clock Clock generation « 3 circuits: XIN clock oscillation circuit,
circuits High-speed on-chip oscillator (with frequency adjustment function),
Low-speed on-chip oscillator
« Oscillation stop detection: XIN clock oscillation stop detection function
 Frequency divider circuit: Dividing selectable 1, 2, 4, 8, and 16
* Low power consumption modes:
Standard operating mode (high-speed clock, high-speed on-chip oscillator,
low-speed on-chip oscillator), wait mode, stop mode
Interrupts * Number of interrupt vectors: 69

 External Interrupt: 8 (ﬁ x 4, Key input x 4)
* Priority levels: 7 levels

Watchdog Timer

« 14 bits x 1 (with prescaler)
* Reset start selectable
» Low-speed on-chip oscillator for watchdog timer selectable

DTC (Data Transfer Controller)

¢ 1 channel
« Activation sources: 22
« Transfer modes: 2 (normal mode, repeat mode)

Timer

Timer RA

8 bits x 1 (with 8-bit prescaler)
Timer mode (period timer), pulse output mode (output level inverted every
period), event counter mode, pulse width measurement mode, pulse period
measurement mode

Timer RB

8 bits x 1 (with 8-hit prescaler)
Timer mode (period timer), programmable waveform generation mode (PWM
output), programmable one-shot generation mode, programmable wait one-
shot generation mode

Timer RC

16 bits x 1 (with 4 capture/compare registers)
Timer mode (input capture function, output compare function), PWM mode
(output 3 pins), PWM2 mode (PWM output pin)
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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 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

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 4.3

SFR Information (3) @)

Address

Register

Symbol

After Reset

0080h

DTC Activation Control Register

DTCTL

00h

0081h

0082h

0083h

0084h

0085h

0086h

0087h

0088h

DTC Activation Enable Register 0

DTCENO

00h

0089h

DTC Activation Enable Register 1

DTCEN1

00h

008Ah

DTC Activation Enable Register 2

DTCEN2

00h

008Bh

DTC Activation Enable Register 3

DTCEN3

00h

008Ch

008Dh

DTC Activation Enable Register 5

DTCENS

00h

008Eh

DTC Activation Enable Register 6

DTCENG6

00h

008Fh

0090h

0091h

0092h

0093h

0094h

0095h

0096h

0097h

0098h

0099h

009Ah

009Bh

009Ch

009Dh

009Eh

009Fh

00AOh

UARTO Transmit/Receive Mode Register

UOMR

00h

00A1h

UARTO Bit Rate Register

UOBRG

XXh

00A2h

00A3h

UARTO Transmit Buffer Register

uoTB

XXh
XXh

00A4h

UARTO Transmit/Receive Control Register 0

UoCo

00001000b

00A5h

UARTO Transmit/Receive Control Register 1

uoC1

00000010b

00A6h

00A7h

UARTO Receive Buffer Register

UORB

XXh
XXh

00A8h

UART2 Transmit/Receive Mode Register

U2MR

00h

00A9h

UART2 Bit Rate Register

U2BRG

XXh

00AAh

00ABh

UART2 Transmit Buffer Register

u2TB

XXh
XXh

00ACh

UART2 Transmit/Receive Control Register 0

U2Co

00001000b

00ADh

UART2 Transmit/Receive Control Register 1

u2C1

00000010b

00AEh

00AFh

UART2 Receive Buffer Register

U2RB

XXh
XXh

00BOh

UART2 Digital Filter Function Select Register

URXDF

00h

00B1h

00B2h

00B3h

00B4h

00B5h

00B6h

00B7h

00B8h

00B9h

00BAh

00BBh

UART?2 Special Mode Register 5

U2SMR5

00h

00BCh

UART2 Special Mode Register 4

U2SMR4

00h

00BDh

UART?2 Special Mode Register 3

U2SMR3

000X0X0Xb

00BEh

UART2 Special Mode Register 2

U2SMR2

X0000000b

00BFh

UART?2 Special Mode Register

U2SMR

X0000000b

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 4.4

SFR Information (4) (1)

Address

Register

Symbol

After Reset

00COh

00C1h

A/D Register 0

ADO

XXh
000000XXb

00C2h

00C3h

A/D Register 1

AD1

XXh
000000XXb

00C4h

00C5h

A/D Register 2

AD2

XXh
000000XXb

00C6h

00C7h

A/D Register 3

AD3

XXh
000000XXb

00C8h

00C9%h

A/D Register 4

AD4

XXh
000000XXb

00CAh

00CBh

A/D Register 5

ADS

XXh
000000XXb

00CCh

00CDh

A/D Register 6

AD6

XXh
000000XXb

00CEh

00CFh

A/D Register 7

AD7

XXh
000000XXb

00DOh

00D1h

00D2h

00D3h

00D4h

A/D Mode Register

ADMOD

00h

00D5h

A/D Input Select Register

ADINSEL

11000000b

00D6h

A/D Control Register 0

ADCONO

00h

00D7h

A/D Control Register 1

ADCON1

00h

00D8h

00D%h

00DAh

00DBh

00DCh

00DDh

00DEh

00DFh

00EOh

Port PO Register

PO

XXh

00E1h

Port P1 Register

P1

XXh

00E2h

Port PO Direction Register

PDO

00h

00E3h

Port P1 Direction Register

PD1

00h

00E4h

Port P2 Register

P2

XXh

00E5h

Port P3 Register

P3

XXh

00E6h

Port P2 Direction Register

PD2

00h

00E7h

Port P3 Direction Register

PD3

00h

00E8h

Port P4 Register

P4

XXh

00ESh

00EAh

Port P4 Direction Register

PD4

00h

00EBh

00ECh

00EDh

00EEh

00EFh

00FOh

00F1h

00F2h

00F3h

00F4h

00F5h

00F6h

00F7h

00F8h

00F9h

00FAh

00FBh

00FCh

00FDh

O00FEh

00FFh

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 4.7

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.
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R8C/3JT Group

4. Special Function Registers (SFRs)

Table 4.10  SFR Information (10) M
Address Register Symbol After Reset
2C50h DTC Control Data 2 DTCD2 XXh
2C51h XXh
2C52h XXh
2C53h XXh
2C54h XXh
2C55h XXh
2C56h XXh
2C57h XXh
2C58h DTC Control Data 3 DTCD3 XXh
2C5%9h XXh
2C5Ah XXh
2C5Bh XXh
2C5Ch XXh
2C5Dh XXh
2C5Eh XXh
2C5Fh XXh
2C60h DTC Control Data 4 DTCD4 XXh
2C61h XXh
2C62h XXh
2C63h XXh
2C64h XXh
2C65h XXh
2C66h XXh
2C67h XXh
2C68h DTC Control Data 5 DTCD5 XXh
2C69h XXh
2C6Ah XXh
2C6Bh XXh
2C6Ch XXh
2C6Dh XXh
2C6Eh XXh
2C6Fh XXh
2C70h DTC Control Data 6 DTCD6 XXh
2C71h XXh
2C72h XXh
2C73h XXh
2C74h XXh
2C75h XXh
2C76h XXh
2C77h XXh
2C78h DTC Control Data 7 DTCD7 XXh
2C79h XXh
2C7Ah XXh
2C7Bh XXh
2C7Ch XXh
2C7Dh XXh
2C7Eh XXh
2C7Fh XXh
2C80h DTC Control Data 8 DTCD8 XXh
2C81h XXh
2C82h XXh
2C83h XXh
2C84h XXh
2C85h XXh
2C86h XXh
2C87h XXh
2C88h DTC Control Data 9 DTCD9 XXh
2C8%h XXh
2C8Ah XXh
2C8Bh XXh
2C8Ch XXh
2C8Dh XXh
2C8Eh XXh
2C8Fh XXh
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 4.13 ID Code Areas and Option Function Select Area

| Address | Area Name | Symbol | After Reset |
| FFth [ Option Function Select Register 2 [ OFs2 [ (Note 1) |
[ FFI:DFh [1b1 [ (Note 2) |
[ FFI:ESh [1D2 [ (Note 2) |
[ FFEBR [1D3 [ (Note 2) |
| FFE:EFh [1D4 [ (Note 2) |
[ FFI:=3h [1D5 [ (Note 2) |
[ FFE7R [1D6 [ (Note 2) |
[ FFI::Bh [1D7 [ (Note 2) |
| FFI::Fh | Option Function Select Register [ OFS [ (Note 1) |
Notes:

1. The option function select area is allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a program.
Do not write additions to the option function select area. If the block including the option function select area is erased, the option function select
area is set to FFh.
When blank products are shipped, the option function select area is set to FFh. It is set to the written value after written by the user.
When factory-programming products are shipped, the value of the option function select area is the value programmed by the user.
2. The ID code areas are allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a program.
Do not write additions to the ID code areas. If the block including the ID code areas is erased, the ID code areas are set to FFh.
When blank products are shipped, the ID code areas are set to FFh. They are set to the written value after written by the user.
When factory-programming products are shipped, the value of the ID code areas is the value programmed by the user.

RO1DS0045EJ0100 Rev.1.00 RENESAS Page 25 of 47
Apr 26, 2011



R8C/3JT Group

5. Electrical Characteristics

5. Electrical Characteristics

Table 5.1 Absolute Maximum Ratings
Symbol Parameter Condition Rated Value Unit
Vcc/AVee Supply voltage -0.3t0 6.5 \%
Vi Input voltage -0.3to Vcc + 0.3 \%
Vo Output voltage -0.3to Vcc + 0.3 \%
Pd Power dissipation —20°C < Topr £ 85°C 500 mwW
Topr Operating ambient temperature —20 to 85 (N version) °C
Tstg Storage temperature —65 to 150 °C
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R8C/3JT Group

5. Electrical Characteristics

Table 5.2 Recommended Operating Conditions
. Standard )
Symbol Parameter Conditions - Unit
Min. Typ. Max.
Vcc/AVce | Supply voltage 1.8 — 55 \%
Vss/AVss | Supply voltage — 0 — \%
VIH Input “H” voltage | Other than CMOS input 0.8 Vcc — Vce \%
CMOS | Inputlevel | Input level selection [4.0V <Vcc <55V | 0.5Vcc — Vce \%
input | switching | : 0.35 Vee 27V<Vec<40V [055Vee | — vee Vv
I‘I‘/rc‘)cg‘;'r‘t) 18V<Vcc<27V |065Vec| — | Vee | V
Input level selection | 4.0 V<Vcc <5.5V | 0.65 Vcc — Vce Vv
:0.5 Vee 27V<Vec<40V | 0.7Vee | — Vee v
1.8V <Veec<2.7V | 0.8Vce — Vce Vv
Input level selection [ 4.0 V<Vcc <5.5V | 0.85 Vcc — Vce Vv
0.7 vVee 27V<Vcc<40V |0.85Vec| — Vee v
1.8V <Veec<2.7V |0.85Vce — Vce Vv
External clock input (XOUT) 1.2 — Vce \%
ViL Input “L” voltage | Other than CMOS input 0 — 0.2Vcc | V
CMOS | Inputlevel | Input level selection | 4.0V <Vcc <55V 0 — 0.2Vcec | V
input | switching | : 0.35 Vce 27V<Veec<4.0V 0 — |02vce | V
function 18V<Vec<27V| 0 — [o02vec | V
(I/O port) -
Input level selection [ 4.0V <Vcc <55V 0 — 0.4Vce | V
0.5 Vee 2.7V<Vcc<4.0V 0 — | 03vee | V
1.8V<Veec<2.7V 0 — 0.2 Vce \%
Input level selection [ 4.0V <Vcc <55V 0 — 0.55Vee | V
0.7 vVee 2.7V<Vcc<4.0V 0 — |045Vce| V
1.8V<Veec<2.7V 0 — 0.35Vceec | V
External clock input (XOUT) 0 — 0.4Vcec | V
loH(sum) | Peak sum output | Sum of all pins loH(peak) — — -160 mA
“H” current
IOH(sum) Average sum Sum of all pins loH(avg) — -80 mA
output “H” current
IoH(peak) | Peak output “H” Drive capacity Low — — -10 mA
current Drive capacity High — — -40 mA
IoH(avg) Average output Drive capacity Low — — -5 mA
“H" current Drive capacity High — — -20 mA
loL(sum) Peak sum output | Sum of all pins loL(peak) — — 160 mA
“L” current
loL(sum) Average sum Sum of all pins loL(avg) — — 80 mA
output “L” current
loL(peak) | Peak output “L” Drive capacity Low — — 10 mA
current Drive capacity High — — 40 mA
IoL(avg) Average output Drive capacity Low — — 5 mA
“L" current Drive capacity High — — 20 mA
f(xIN) XIN clock input oscillation frequency 27V<Vcc<55V — — 20 MHz
1.8V <Veec<2.7V — — 5 MHz
fOCO40M | When used as the count source for timer RC (3) 27V<Vcc<55V 32 — 40 MHz
fOCO-F | fOCO-F frequency 27V <Vec<55V — — 20 MHz
1.8V<Veec<27V — — 5 MHz
— System clock frequency 27V<Veec<55V — — 20 MHz
1.8V<Veec<27V — — 5 MHz
f(BCLK) CPU clock frequency 2.7V <Vcc<55V — — 20 MHz
1.8V<Vcc<27V — — 5 MHz
Notes:

1. Vec=1.8Vto 5.5V at Topr = -20°C to 85°C (N version), unless otherwise specified.
2. The average output current indicates the average value of current measured during 100 ms.
3. fOCO40M can be used as the count source for timer RC in the range of Vcc =2.7 Vto 5.5 V.
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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

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 5.17 Serial Interface

Standard .
Symbol Parameter - Unit
Min. Max.
tc(CK) CLKi input cycle time 200 — ns
tW(CKH) CLKi input “H” width 100 — ns
tW(CKL) CLKi input “L” width 100 — ns
td(C-Q) TXDi output delay time — 50 ns
th(C-Q) TXDi hold time 0 — ns
tsu(D-C) RXDi input setup time 50 — ns
th(C-D) RXDi input hold time 90 — ns
i=0,2
< te(CK) > Vecc=5V
| tW(CKH)
CLKi
B tw(CKL) N
‘ th(c-Q) ,
TXDi >< ><
< td(Cc-Q) , tsu(D-C) th(c-D)
RXDi }\
i=0,2
Figure 5.6 Serial Interface Timing Diagram when Vcc =5V

Table 5.18 External Interrupt INTi (i = 0 to 3) Input, Key Input Interrupt Kli (i=0to 3)

Standard )
Symbol Parameter - Unit
Min. Max.
tW(INH) INTi input “H” width, KIi input “H” width 250 (1) — ns
tw(nL) INTi input “L” width, Kli input “L” width 250 (2 — 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.

Vece=5V
INTi input tW(NL)
(i=0to3)
KIi input )
(i=0to3) e WONH) >
Figure 5.7 Input Timing for External Interrupt INTi and Key Input Interrupt Kli when Vee =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

Table 5.20  Electrical Characteristics (4) [2.7 V < Vcc < 3.3 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 = 10 MHz (square wave) — 35 10 mA
(Vec =2.7 Vto 3.3 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 = 10 MHz (square wave) — 15 7.5 mA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8
High-speed | XIN clock off — 7 15 mA
on-chip High-speed on-chip oscillator on fOCO-F = 20 MHz
oscillator Low-speed on-chip oscillator on = 125 kHz
mode No division

XIN clock off — 3 — mA
High-speed on-chip oscillator on fOCO-F = 20 MHz
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

XIN clock off — 4 — mA
High-speed on-chip oscillator on fOCO-F = 10 MHz
Low-speed on-chip oscillator on = 125 kHz

No division

XIN clock off — 1.5 — mA
High-speed on-chip oscillator on fOCO-F = 10 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 — 90 390 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 5.0 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 — nA
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

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

RO1DS0045EJ0100 Rev.1.00 RENESAS Page 44 of 47
Apr 26, 2011
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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

R01DS0045EJ0100 Rev.1.00

Apr 26, 2011

RENESAS Page 46 of 47



General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes

on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under
General Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

1.

Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the
manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation
with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the
vicinity of LS|, an associated shoot-through current flows internally, and malfunctions occur
due to the false recognition of the pin state as an input signal become possible. Unused
pins should be handled as described under Handling of Unused Pins in the manual.

Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register
settings and pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states
of pins are not guaranteed from the moment when power is supplied until the reset
process is completed.

In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power
reaches the level at which resetting has been specified.

Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do
not access these addresses; the correct operation of LS| is not guaranteed if they are
accessed.

Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock

signal has stabilized.

— When the clock signal is generated with an external resonator (or from an external
oscillator) during a reset, ensure that the reset line is only released after full stabilization of
the clock signal. Moreover, when switching to a clock signal produced with an external
resonator (or by an external oscillator) while program execution is in progress, wait until
the target clock signal is stable.

Differences between Products

Before changing from one product to another, i.e. to one with a different part number, confirm
that the change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different part numbers may
differ because of the differences in internal memory capacity and layout pattern. When
changing to products of different part numbers, implement a system-evaluation test for
each of the products.
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