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R8C/3JC Group 1. Overview

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

Table 1.1 Specifications for R8C/3JC Group (1)

ltem 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 =2.7t0 5.5 V)

200 ns (f(XIN) =5 MHz, VCC = 1.8t0 5.5 V)
* 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, Data | Refer to Table 1.3 Product List for R8C/3JC Group.

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 I/O ports: 31, selectable pull-up resistor

= High current drive ports: 31

Clock Clock generation « 4 circuits: XIN clock oscillation circuit,

circuits XCIN clock oscillation circuit (32 kHz),

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, low-speed clock, high-speed
on-chip oscillator, low-speed on-chip oscillator), wait mode, stop mode
Real-time clock (timer RE)
Interrupts * Number of interrupt vectors: 69
» External Interrupt: 8 (INT x 4, Key input x 4)
* Priority levels: 7 levels
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: 32
» 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-bit 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)

Timer RD 16 bits x 2 (with 4 capture/compare registers)

Timer mode (input capture function, output compare function), PWM mode
(output 6 pins), reset synchronous PWM mode (output three-phase
waveforms (6 pins), sawtooth wave modulation), complementary PWM mode
(output three-phase waveforms (6 pins), triangular wave modulation), PWM3
mode (PWM output 2 pins with fixed period)

Timer RE 8 bits x 1
Real-time clock mode (count seconds, minutes, hours, days of week), output

compare mode

Watchdog Timer
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R8C/3JC Group

1. Overview

1.4

Pin Assignment

Figure 1.3 shows Pin Assignment (Top View). Tables 1.4 and 1.5 outline the Pin Name Information by Pin Number.

P1_0/ANS/KIO(/TRCIOD) +—»

(
PO_7/ANO/DA1(/TRCIOC) <+—»
PO_6/AN1/DAO(/TRCIOD) <+

PO_4/AN3/TREO(/TRCIOB) <+

PO_3/AN4(/CLK1/TRCIOB) <+
PO_2/AN5(/RXD1/TRCIOA/TRCTRG) <+
PO_1/ANB(/TXD1/TRCIOA/TRCTRG) 4+

P4_2/VREF —»
MODE —»

Notes:

P3_5/SCL/SSCK

P3_7/SDA/SSO/TRAO

1. Can be assigned to the pin in parentheses by a program.
2. Confirm the pin 1 position on the package by referring to the package dimensions.
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Figure 1.3

Pin Assignment (Top View)
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R8C/3JC Group 2. Central Processing Unit (CPU)

21 Data Registers (R0, R1, R2, and R3)

RO is a 16-bit register for transfer, arithmetic, and logic operations. The same applies to 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 A1)

AO is a 16-bit register for address register indirect addressing and address register relative addressing. It is also
used for transfer, arithmetic, and logic operations. Al is analogous to A0. A1 can be combined with A0 and as a 32-
bit address register (A1A0).

2.3 Frame Base Register (FB)
FB is a 16-bit register for FB relative addressing.

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

25 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 bits wide. The U flag of FLG is used to switch between
USP and ISP.

2.7 Static Base Register (SB)
SB is a 16-bit register for SB relative addressing.

2.8 Flag Register (FLG)
FLG is an 11-bit 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 is for debugging only. Set it to 0.

2.8.3 ZeroFlag (2)

The Z flag is set to 1 when an arithmetic operation results in 0; otherwise to 0.

2.8.4 Sign Flag (S)

The S flag 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 this flag 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 0.
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R8C/3JC Group 4. Special Function Registers (SFRs)

Table 4.2 SFR Information (2) (1)

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 Timer RDO Interrupt Control Register TRDOIC XXXXX000b
0049h Timer RD1 Interrupt Control Register TRD1IC XXXXX000b
004Ah Timer RE Interrupt Control Register TREIC XXXXX000b
004Bh UART?2 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 SSU Interrupt Control Register / [IC bus Interrupt Control Register (2) SSuIC /lICIC XXXXX000b
0050h
0051h UARTO Transmit Interrupt Control Register SOTIC XXXXX000b
0052h UARTO Receive Interrupt Control Register SORIC XXXXX000b
0053h UART1 Transmit Interrupt Control Register S1TIC XXXXX000b
0054h UART1 Receive Interrupt Control Register S1RIC XXXXX000b
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 UART?2 Bus Collision Detection Interrupt Control Register U2BCNIC XXXXX000b
005Fh
0060h
0061h
0062h
0063h
0064h
0065h
0066h
0067h
0068h
0069h
006Ah
006Bh
006Ch
006Dh
006Eh
006Fh
0070h
0071h
0072h Voltage Monitor 1 Interrupt Control Register VCMP1IC XXXXX000b
0073h Voltage Monitor 2 Interrupt Control Register VCMP2IC XXXXX000b
0074h
0075h
0076h
0077h
0078h
0079
007Ah
007Bh
007Ch
007Dh
007Eh
007Fh
X: Undefined
Notes:

1. The blank areas are reserved and cannot be accessed by users.
2. Selectable by the IICSEL bit in the SSUIICSR register.
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R8C/3JC Group

4. Special Function Registers (SFRs)

Table 4.3

SFR Information (3) (1)

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

DTC Activation Enable Register 4

DTCEN4

00h

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

UART?2 Bit Rate Register

U2BRG

XXh

00AAh

00ABh

UART2 Transmit Buffer Register

u2TB

XXh
XXh

00ACh

UART2 Transmit/Receive Control Register 0

U2CO0

00001000b

00ADh

UART?2 Transmit/Receive Control Register 1

u2cC1

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/3JC Group

4. Special Function Registers (SFRs)

Table 4.8

SFR Information (8) (1)

Address

Register

Symbol After Reset

01COh

01C1h

01C2h

Address Match Interrupt Register 0

RMADO XXh
XXh
0000XXXXb

01C3h

Address Match Interrupt Enable Register 0

AIERO 00h

01C4h

01C5h

01C6h

Address Match Interrupt Register 1

RMAD1 XXh
XXh
0000XXXXb

01C7h

Address Match Interrupt Enable Register 1

AIER1 00h

01C8h

01C%h

01CAh

01CBh

01CCh

01CDh

01CEh

01CFh

01D0h

01D1h

01D2h

01D3h

01D4h

01D5h

01D6h

01D7h

01D8h

01D%h

01DAh

01DBh

01DCh

01DDh

01DEh

01DFh

01EOh

Pull-Up Control Register 0

PURO 00h

01E1h

Pull-Up Control Register 1

PUR1 00h

01E2h

01E3h

01E4h

01E5h

01E6h

01E7h

01E8h

01E9h

01EAh

01EBh

01ECh

01EDh

01EEh

01EFh

01FOh

Port P1 Drive Capacity Control Register

P1DRR 00h

01F1h

Port P2 Drive Capacity Control Register

P2DRR 00h

01F2h

Drive Capacity Control Register 0

DRRO 00h

01F3h

Drive Capacity Control Register 1

DRR1 00h

01F4h

01F5h

Input Threshold Control Register 0

VLTO 00h

01F6h

Input Threshold Control Register 1

VLT1 00h

01F7h

01F8h

Comparator B Control Register 0

INTCMP 00h

01F9h

01FAh

External Input Enable Register 0

INTEN 00h

01FBh

01FCh

INT Input Filter Select Register 0

INTF 00h

01FDh

01FEh

Key Input Enable Register 0

KIEN 00h

01FFh

X: Undefined
Note:

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

4. Special Function Registers (SFRs)

Table 4.9 SFR Information (9) (1)

Address Register Symbol After Reset
2C00h DTC Transfer Vector Area XXh
2C01h DTC Transfer Vector Area XXh
2C02h DTC Transfer Vector Area XXh
2C03h DTC Transfer Vector Area XXh
2C04h DTC Transfer Vector Area XXh
2C05h DTC Transfer Vector Area XXh
2C06h DTC Transfer Vector Area XXh
2C07h DTC Transfer Vector Area XXh
2C08h DTC Transfer Vector Area XXh
2C09h DTC Transfer Vector Area XXh
2C0Ah DTC Transfer Vector Area XXh

: DTC Transfer Vector Area XXh

: DTC Transfer Vector Area XXh
2C3Ah DTC Transfer Vector Area XXh
2C3Bh DTC Transfer Vector Area XXh
2C3Ch DTC Transfer Vector Area XXh
2C3Dh DTC Transfer Vector Area XXh
2C3Eh DTC Transfer Vector Area XXh
2C3Fh DTC Transfer Vector Area XXh
2C40h DTC Control Data 0 DTCDO XXh
2C41h XXh
2C42h XXh
2C43h XXh
2C44h XXh
2C45h XXh
2C46h XXh
2C47h XXh
2C48h DTC Control Data 1 DTCD1 XXh
2C49h XXh
2C4Ah XXh
2C4Bh XXh
2C4Ch XXh
2C4Dh XXh
2C4Eh XXh
2C4Fh XXh
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
2C59h 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

X: Undefined
Note:

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

5. Electrical Characteristics

Table 515 Recommended Operating Conditions
Symbol Parameter Conditions - Standard Unit
Min. Typ. Max.
Vcc/AVcce | Supply voltage 1.8 - 5.5 Vv
Vss/AVss | Supply voltage - 0 - Vv
VIH Input “H” voltage Other than CMOS input 0.8 Vcc - Vce \Y
CMOS | Inputlevel | Inputlevel selection: 4.0V <Vcc <55V | 0.5Vcc - Vce Vv
input | switching | 0.35 Vce 27V<Vcc<40V |055Vec| - Vec | V
‘Elll/rc‘;’t')‘(’)’:t) 18V<Voc<27V |065Vee| - Vee | V
Input level selection: | 4.0V <Vcc<5.5V [0.65Vcc - Vce \Y
0.5 Vee 27V<Vcc<4.0V | 0.7 Vcc - Vee v
1.8V <Vcc<27V | 0.8Vce - Vce \Y
Input level selection: 4.0V <Vcc <55V |0.85Vcc - Vce V
0.7 vVee 27V<Vcc<40V [085Vcc| - Vee v
1.8V <Veec<2.7V |0.85Vce - Vce Vv
External clock input (XOUT) 1.2 - Vce \Y
ViL Input “L” voltage Other than CMOS input 0 - 0.2Vcc | V
CMOS | Inputlevel | Inputlevel selection: |4.0V <Vcc<5.5V 0 - 0.2Vcc | V
input | switching | 0.35 Vce 27V<Vec<4.0V 0 - 02Vce | V
‘Ef/gt‘;‘(’)’:t) 18V<Voc<27V| 0 ~ [o02vec| Vv
Input level selection: [4.0V <Vcc <55V 0 - 04Vce | V
0.5 Vvee 27V<Vec<4.0V 0 - 03Vce | V
1.8V <Vee<27V 0 - 0.2Vcc | V
Input level selection: [4.0V <Vcc <55V 0 - 0.55Vcee| V
0.7 vVee 27V<Vec<4.0V 0 - |045Vcc| V
1.8V <Vcec<27V 0 - 0.35Vce| V
External clock input (XOUT) 0 - 0.4 \Y
IoHsum) | Peak sum output “H” current | Sum of all pins |OH(peak) - - -160 mA
IoH(sum) | Average sum output “H” current| Sum of all pins IOH(avg) - - -80 mA
IoH(peak) | Peak output “H” current Drive capacity Low - - -10 mA
Drive capacity High - - -40 mA
IoH@avg) | Average output “H” current | Drive capacity Low - - -5 mA
Drive capacity High - - -20 mA
loLsum) | Peak sum output “L” current | Sum of all pins loL(peak) - - 160 mA
loLsum) | Average sum output “L” current| Sum of all pins loL(avg) - - 80 mA
loL(peak) | Peak output “L” current Drive capacity Low - - 10 mA
Drive capacity High - - 40 mA
loLavg) | Average output “L” current Drive capacity Low - - 5 mA
Drive capacity High - - 20 mA
f(xIN) XIN clock input oscillation frequency 27V<Vcc<55V - - 20 MHz
1.8V<Vcec<27V - - 5 MHz
f(xcIN) XCIN clock input oscillation frequency 1.8V<Vcc<55V - 32.768 50 kHz
fOCO40M | When used as the count source for timer RC or timer RD (3) |2.7V<Vcc<5.5V 32 - 40 MHz
fOCO-F | fOCO-F frequency 27V<Vecec<55V - - 20 MHz
1.8V<Vcc<27V - - 5 MHz
- System clock frequency 27V <Vcc<55V - - 20 MHz
1.8V<Vcc<27V - - 5 MHz
f(BCLK) CPU clock frequency 27V<Vecc<b5V - - 20 MHz
1.8V<Vcc<27V - - 5 MHz
Notes:

1. Vcc =1.8t05.5V and Topr = —20 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 or timer RD in the range of Vcc = 2.7 V to 5.5V.
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R8C/3JC Group 5. Electrical Characteristics

Table 5.25  High-speed On-Chip Oscillator Circuit Electrical Characteristics

" Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
- High-speed on-chip oscillator frequency after Vcc=18Vto55V 37.80 40 42.60 | MHz
reset —20°C < Topr < 85°C
High-speed on-chip oscillator frequency when Vcc=18Vto55V 34.836 | 36.864 | 39.261 | MHz

the FRA4 register correction value is written into | —20°C < Topr < 85°C
the FRA1 register and the FRAS register
correction value into the FRA3 register (2)
High-speed on-chip oscillator frequency when Vcc=18Vto55V 30.24 32 34.08 | MHz
the FRAG register correction value is written into | —20°C < Topr < 85°C
the FRA1 register and the FRA7 register
correction value into the FRA3 register
- Oscillation stability time Vce =5.0V, Topr = 25°C - 0.5 3 ms

- Self power consumption at oscillation Vce =5.0V, Topr = 25°C - 400 - pA

Notes:
1. Vec=1.8105.5V, Topr = -20 to 85°C (N version), unless otherwise specified.
2. This enables the setting errors of bit rates such as 9600 bps and 38400 bps to be 0% when the serial interface is used in
UART mode.

Table 5.26  Low-speed On-Chip Oscillator Circuit Electrical Characteristics

" Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
fOCO-S Low-speed on-chip oscillator frequency 60 125 250 kHz
- Oscillation stability time Vce =5.0V, Topr = 25°C - 30 100 us
- Self power consumption at oscillation Vce =5.0V, Topr = 25°C - 2 - pA
Note:
1. Vcc=1.8t05.5V, Topr = -20 to 85°C (N version), unless otherwise specified.
Table 5.27  Power Supply Circuit Timing Characteristics
- Standard )
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
td(P-R) Time for internal power supply stabilization during - - 2,000 | ps
power-on (2)
Notes:
1. The measurement condition is Vcc = 1.8 to 5.5 V and Topr = 25°C.
2. Waiting time until the internal power supply generation circuit stabilizes during power-on.
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R8C/3JC Group 5. Electrical Characteristics

4-Wire Bus Communication Mode, Master, CPHS = 1
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Figure 5.4 1/0 Timing of Synchronous Serial Communication Unit (SSU) (Master)
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tH]
VIH or VoH F 3
SSCK / X
ViLor VoL ¢ 7 -
(o tsucyc
—t
SSO (output) >< >< >§ >< ><
)
r a £
SSI (input) 4>< §< >< >< ><
i tsu M ? 5)(

Figure 5.6 1/0 Timing of Synchronous Serial Communication Unit (SSU) (Clock Synchronous
Communication Mode)
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R8C/3JC Group 5. Electrical Characteristics

Table 5.29  Timing Requirements of I2C bus Interface (1)

i Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
tscL SCL input cycle time 12tcyc + 600 (2) - - ns
tscLH SCL input “H” width 3tcyc + 300 (2) - - ns
tscLL SCL input “L” width 5tcyc + 500 (2) - - ns
tsf SCL, SDA input fall time - - 300 ns
tsp SCL, SDA input spike pulse rejection time - - 1tcye (@) ns
tBUF SDA input bus-free time 5tcyc (2) - - ns
tSTAH Start condition input hold time 3tcye (2 - - ns
tsTAS Retransmit start condition input setup time 3tcyc (2) - - ns
tsTop Stop condition input setup time 3tcyc (2) - - ns
tsbas Data input setup time 1tcyc + 40 (2) - - ns
tSDAH Data input hold time 10 - - ns
Notes:
1. Vcc=1.8t05.5V, Vss =0V and Topr = -20 to 85°C (N version), unless otherwise specified.
2. 1tcye = 1/f1(s)
it
1 1
e ViH \ B
SDA ! i
]
/| viL / ] S W
1 1
1
]
[ tSTAH tscLH tsp  tsToOP
to — tsSTAS
1 ]
[l ! o
1 1
1 1
SCL { i
P
[l ! _——— -
A
L -
tef tscLL tr
tscL «— tSDAH
Figure 5.7 I/0 Timing of I2C bus Interface
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R8C/3JC Group 5. Electrical Characteristics

Table 5.31 Electrical Characteristics (2) [3.3 V<Vcc <5.5V]
(Topr = —20 to 85°C (N version), unless otherwise specified.)

" Standard .

Symbol Parameter Condition i Typ. | Max. Unit

Icc Power supply High-speed ﬁl_Nh= 20 I\gHz (sgyare vy”a\ge) R _ 5.5 15 mA
Igh-speed on-chip oscillator ol

current clock mode Lo%v-s;?eed on-chi;?oscillator on =125 kHz

(Vec=3.3t05.5V) No division

Single-chip mode, XIN = 16 MHz (square wave) — 53 125 mA
. High-speed on-chip oscillator off

output pins are Low-speed on-chip oscillator on = 125 kHz

open, other pins No division

are Vss XIN = 10 MHz (square wave) - 3.6 - mA

High-speed on-chip oscillator off

Low-speed on-chip oscillator on = 125 kHz

No division

XIN = 20 MHz (square wave) - 3.0 - mA

High-speed on-chip oscillator off

Low-speed on-chip oscillator on = 125 kHz

Divide-by-8

XIN = 16 MHz (square wave) - 2.2 - mA

High-speed on-chip oscillator off

Low-speed on-chip oscillator on = 125 kHz

Divide-by-8

XIN = 10 MHz (square wave) — 1.5 — mA

High-speed on-chip oscillator off

Low-speed on-chip oscillator on = 125 kHz

Divide-by-8

High-speed XIN clock off ] ] - 7.0 15 mA

on-chi High-speed on-chip oscillator on fOCO-F = 20 MHz

; p Low-speed on-chip oscillator on = 125 kHz
oscillator mode | No division

XIN clock off — 3.0 — 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 — 1 — mA
High-speed on-chip oscillator on fOCO-F = 4 MHz
Low-speed on-chip oscillator on = 125 kHz
Divide-by-16, MSTIIC = MSTTRD = MSTTRC = 1
Low-speed XIN clock off ] - 90 400 pA
on-chi High-speed on-chip oscillator off

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

Low-speed >|_(|I_thlock gff i lator off - 85 400 pA
igh-speed on-chip oscillator o
clock mode Low-speed on-chip oscillator off
XCIN clock oscillator on = 32 kHz
No division, FMR27 = 1, VCA20 = 0

XIN clock off - 47 - pA
High-speed on-chip oscillator off
Low-speed on-chip oscillator off

XCIN clock oscillator on = 32 kHz

No division, Program operation on RAM
Flash memory off, FMSTP = 1, VCA20 =0

Wait mode XIN clock off - 15 100 A
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 90 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 - 3.5 - pA
High-speed on-chip oscillator off

Low-speed on-chip oscillator off

XCIN clock oscillator on = 32 kHz (peripheral clock off)
While a WAIT instruction is executed

VCA27 = VCA26 = VCA25=0

VCA20 =1

Stop mode XIN clock off, Topr = 25°C - 2.0 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 - 5.0 - 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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5. Electrical Characteristics

Table 5.36

Electrical Characteristics (3) [2.7 V <Vcc <4.2 V]

Symbol

Parameter

Condition

Standard

Unit

Min.

Typ.

Max.

VOH

Output “H” voltage

Other than XOUT

Drive capacity High

IoH = -5 mA

Vcc-0.5

<

Vcc

Drive capacity Low

IoH = -1 mA

Vcc-0.5

Vcc

XOouT

IoH = —200 pA

1.0

Vcc

VoL

Output “L” voltage

Other than XOUT

Drive capacity High

loL=5mA

0.5

Drive capacity Low

loL=1mA

0.5

XOouT

loL = 200 pA

0.5

VT+VT-

Hysteresis

INTO, INT1, INT2,
INTS,  __ __
KIO, KI1, KI2, KI3,
TRAIO, TRBO,
TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
TRDIOAO,
TRDIOBO,
TRDIOCO,
TRDIODO,
TRDIOA1,
TRDIOBH1,
TRDIOCHT,
TRDIOD1,
TRCTRG, TRCCLK,
ADTRG,

RXDO, RXD1,
RXD2, CLKO,
CLK1, CLK2, SSI,
SCL, SDA, SSO

Vcc=3.0V

0.1

< I <|I<|I<|<I<

RESET

Vcc=3.0V

0.5

IIH

Input “H” current

VI=3V,Vcc=3.0V

4.0

pA

I

Input “L” current

VI=0V,Vcc=3.0V

-4.0

pA

RpPuLLUP

Pull-up resistance

VI=0V,Vcc=3.0V

84

168

kQ

RxIN

Feedback resistance

XIN

0.3

MQ

RfXCIN

Feedback resistance

XCIN

MQ

VRAM

RAM hold voltage

During stop mode

Note:

1. 2.7V <Vcc <4.2V and Topr = -20 to 85°C (N version), f(XIN) = 10 MHz, unless otherwise specified.
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R8C/3JC Group 5. Electrical Characteristics
Table 5.40 Serial Interface
Standard )
Symbol Parameter - Unit
Min. Max.
te(CK) CLKi input cycle time 300 - ns
tw(CKH) CLKi input “H” width 150 - ns
tw(cKL) CLKi Input “L” width 150 - ns
td(c-Q) TXDi output delay time - 80 ns
th(c-Q) TXDi hold time 0 - ns
tsu(d-C) RXDi input setup time 70 - ns
th(c-D) RXDi input hold time 90 - ns
i=0to2
< tc(ck) > Vcc=3V
. tW(CKH) >
CLKi
P tW(CKL) N
th(c-Q)
TXDi >< ><
td(c-Q) tsu(d-C th(c-D)
RXDi \*\
i=0to 2
Figure 5.14  Serial Interface Timing Diagram when Vcc =3V
Table 5.41 External Interrupt INTi (i = 0 to 3) Input, Key Input Interrupt Kli (i = 0 to 3)
Standard )
Symbol Parameter - Unit
Min. Max.
twW(INH) INTi input “H” width, Kli input “H” width 380(M - ns
tw(nL) INTi input “L” width, Kli input “L” width 3802 - 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.

INTI input Vcc=3V
(i=0to3) ot
KIi input
(i=0to3) l< tW(INH) »|
Figure 5.15 Input Timing Diagram for External Interrupt INTi and Key Input Interrupt Kli when Vcc

=3V
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Table 5.42 Electrical Characteristics (5) [1.8 V< Vcc < 2.7 V]

" Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
VoH Output “H” voltage | Other than XOUT Drive capacity High [lon=-2mA | Vcc-0.5 - Vce \%
Drive capacity Low |loH=-1mA | Vcc-0.5 - Vce \%
XOouT loH =-200 pA 1.0 - Vce \Y
VoL Output “L” voltage | Other than XOUT Drive capacity High |loL =2 mA - - 0.5 \%
Drive capacity Low |loL =1 mA - - 0.5 \%
XOouT loL =200 pA - - 0.5 \Y
VT+VT- | Hysteresis INTO, INT1, INT2, 0.05 0.2 - \Y
INT3,
KI0, KI1, KI2, KI3,
TRAIO, TRBO,
TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
TRDIOAO, TRDIOBO,
TRDIOCO, TRDIODO,
TRDIOA1, TRDIOB1,
TRDIOC1, TRDIOD1,
TRCTRG, TRCCLK,
ADTRG,
RXDO0, RXD1, RXD2,
CLKO, CLK1, CLK2,
SSI, SCL, SDA, SSO
RESET 0.05 0.20 - \Y
IH Input “H” current VI=22V,Vcc=22V - - 4.0 pA
I Input “L” current VI=0V,Vcc=22V - - -4.0 pA
RpPuLLUP | Pull-up resistance VI=0V,Vcc=22V 70 140 300 kQ
R#XIN Feedback XIN - 0.3 - MQ
resistance
R#XCIN Feedback XCIN - 8 - MQ
resistance
VRAM RAM hold voltage During stop mode 1.8 - - \%
Note:
1. 1.8V <Vce <2.7Vand Topr = 20 to 85°C (N version), f(XIN) = 5 MHz, unless otherwise specified.
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Table 5.43  Electrical Characteristics (6) [1.8 V <Vcc < 2.7 V]
(Topr = —20 to 85°C (N version), unless otherwise specified.)

. Standard .
Symbol Parameter Condition Min. | Typ. | Max. Unit
Icc Power supply current | High-speed | XIN = 5 MHz (square wave) - 2.2 - mA

(Vcc=1.8t02.7V) |clock mode High-speed on-chip oscillator off
Single-chip mode Low-speed on-chip oscillator on = 125 kHz

tout pi No division
outpu Pms are open, XIN = 5 MHz (square wave) - 0.8 - mA
other pins are Vss

High-speed on-chip oscillator off

Low-speed on-chip oscillator on = 125 kHz

Divide-by-8

High-speed | XIN clock off - 2.5 10 | mA

on-chip High-speed on-chip oscillator on fOCO-F = 5 MHz

Low-speed on-chip oscillator on = 125 kHz

No division

XIN clock off - 1.7 - 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

MSTIIC = 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
Divide-by-8, FMR27 = 1, VCA20 =0

mode

Low-speed | XIN clock off - 80 350 | pA

clock mode | High-speed on-chip oscillator off

Low-speed on-chip oscillator off

XCIN clock oscillator on = 32 kHz

No division, FMR27 = 1, VCA20 =0

XIN clock off - 40 - pA
High-speed on-chip oscillator off
Low-speed on-chip oscillator off

XCIN clock oscillator on = 32 kHz

No division, Program operation on RAM
Flash memory off, FMSTP = 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 - 3.5 - pA
High-speed on-chip oscillator off

Low-speed on-chip oscillator off

XCIN clock oscillator on = 32 kHz (peripheral clock off)
While a WAIT instruction is executed

VCA27 = VCA26 =VCA25=0

VCA20 =1

Stop mode | XIN clock off, Topr = 25°C - 2.0 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 - 5.0 - pA
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
CM10 =1

Peripheral clock off

VCA27 = VCA26 =VCA25=0

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

Table 5.44  External Clock Input (XOUT, XCIN)

Standard .
Symbol Parameter - Unit
Min. Max.
te(xouT) XOUT input cycle time 200 - ns
twH(xouT) XOUT input “H” width 90 - ns
twL(xouT) XOUT input “L” width 90 - ns
tc(XCIN) XCIN input cycle time 14 - us
tWH(XCIN) XCIN input “H” width 7 - us
tWL(XCIN) XCIN input “L” width 7 - us
4 tc(xouT), tC(XCIN) R Vcc=22V
= tWH(XOUT), e
| IWHXCIN)'
External Clock Input
. tWL(XOUT), tWL(XCIN)
1
Figure 5.16  External Clock Input Timing Diagram when Vcc =2.2 V
Table 5.45 TRAIO Input
Standard .
Symbol Parameter - Unit
Min. Max.
tc(TRAIO) TRAIO input cycle time 500 - ns
tWH(TRAIO) TRAIO input “H” width 200 - ns
tWL(TRAIO) TRAIO input “L” width 200 - ns
. tC(TRAIO) . Vee =22V
_ twH(TRAIO)
TRAIO input
< tWL(TRAIO) >
Figure 5.17 TRAIO Input Timing Diagram when Vcc =2.2V
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Table 5.46 Serial Interface

Standard )
Symbol Parameter - Unit
Min. Max.
te(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=0to 2
‘ tc(cK) _ Vcc =22V
» tW(CKH) »>
CLKi
P tW(CKL)
th(c-Q)
TXDi >< ><
< td(c-Q) , tsu(b-Cc th(c-D)
RXDi *
i=0to 2

Figure 5.18 Serial Interface Timing Diagram when Vcc =2.2V

Table 5.47 External Interrupt INTi (i = 0 to 3) Input, Key Input Interrupt Kii (i=0to 3)

Standard )
Symbol Parameter - Unit
Min. Max.
tW(INH) INTi input “H” width, Kli input “H” width 1000 (1) - ns
tw(nL) INTi input “L” width, KIi 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.

INTi input Vcec=22V

(i=0to3)

Kli input tW(INH
(i=0to 3) [« (INH) >|

TW(NL

Figure 5.19 Input Timing Diagram for External Interrupt INTi and Key Input Interrupt Kli when Vcc
=22V
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