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R8C/3GC Group

1. Overview

Figure 1.4 shows Pin Assignment (Top View) of PLSP0024JB-A Package. Table 1.5 outlines the Pin Name

Information by Pin Number.

PO_2/AN5(/TRCIOA/TRCTRG) <+ [L |
PO_1/AN6(/TRCIOA/TRCTRG) +—» [ 2]
P4_2/VREF —» [3]

MODE . [7]

RESET —» [ |

P4_7/XOUT(/XCOUT) +—» [& |

VSS/AVSS —» [T

P4_6/XIN(/XCIN) <+ [&]

VCC/IAVCC —» [
P3_7/SDA/SSO/TRAO(/RXD2/SCL2/TXD2/SDA2) <4—» [10]
P3_5/SCL/SSCK(/CLK2/TRCIOD) < [11

P3_4/IVREF3/SSI(/RXD2/SCL2/TXD2/SDA2/TRCIOC) <+ [12]

O

(main doy)
V-dr200dS1d

dnoio 099¢g/08Y

[24] «— PO_6/AN1/DAO(/TRCIOD)

[23] «— PO_7/ANO/DAL(/TRCIOC)

[22] < P1_0/ANS/KIO(/TRCIOD)

[21] «— P1_1/AN9/KIT(/TRCIOA/TRCTRG)
[20] «— P1_2/AN10/KI2(/TRCIOB)

[19] «— P1_3/AN11/KI3/TRBO(/TRCIOC)
[18] «— P1_4(/TXDO/TRCCLK)

[17] «—> P1_5(INTI/RXDO/TRAIO)

[16] «— P1_6/IVREF1(/CLKO)

[15] «— P1_7/IVCMPL/INTL(/TRAIO)

[14] «— P4_5/ADTRG/INTO(/RXD2/SCL2)

[13] «—» P3_3/IVCMP3/INT3/SCS(/CTS2/RTS2/TRCCLK)

Notes:

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.

Figure 1.4

Pin Assignment (Top View) of PLSP0024JB-A Package
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R8C/3GC Group

1. Overview

15

Pin Functions

Tables 1.6 and 1.7 list Pin Functions.

Table 1.6 Pin Functions (1)
Item Pin Name I/0 Type Description
Power supply input | VCC, VSS - Apply 1.8 V to 5.5 V to the VCC pin. Apply 0 V to the VSS pin.
Analog power AVCC, AVSS - Power supply for the A/D converter.
supply input Connect a capacitor between AVCC and AVSS.
Reset input RESET I Input “L” on this pin resets the MCU.
MODE MODE | Connect this pin to VCC via a resistor.
XIN clock input XIN | These pins are provided for XIN clock generation circuit 1/O.
Connect a ceramic resonator or a crystal oscillator between
IO e e e o o sl oo
XCIN clock input XCIN | These pins are provided for XCIN clock generation circuit I/O.
Connect a crystal oscillator between the XCIN and XCOUT
XCIN clock output | XCOUT @) pins (). To use an external clock, input it to the XCIN pin and
leave the XCOUT pin open.
INT interrupt input INTO, INTZ, INT3 | W_Tinterrupt input pins.
INTO is timer RB, and RC input pin.
Key input interrupt | K10 to KI3 | Key input interrupt input pins
Timer RA TRAIO 1/0 Timer RA 1/O pin
TRAO (0] Timer RA output pin
Timer RB TRBO (0] Timer RB output pin
Timer RC TRCCLK I External clock input pin
TRCTRG | External trigger input pin
TRCIOA, TRCIOB, 1/0 Timer RC 1/O pins
TRCIOC, TRCIOD
Serial interface CLKO, CLK2 110 Transfer clock I/O pins
RXD0, RXD2 I Serial data input pins
TXDO, TXD2 (0] Serial data output pins
CTS2 I Transmission control input pin
RTS2 (0] Reception control output pin
SCL2 I/0 12C mode clock 1/O pin
SDA2 I/0 | 12C mode data I/O pin
12C bus SCL 110 Clock I/0 pin
SDA 1/0 Data I/O pin
SSU SSI I/0 Data I/O pin
3CS 1/0 Chip-select signal I/O pin
SSCK I/0 Clock 1/0 pin
SSO 1/0 Data I/O pin
I: Input O: Output 1/O: Input and output
Note:

1. Refer to the oscillator manufacturer for oscillation characteristics.

R01DS0036EJ0100 Rev.1.00
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R8C/3GC Group

2. Central Processing Unit (CPU)

2.

Figure 2.1 shows the CPU Registers. The CPU contains 13 registers. RO, R1, R2, R3, A0, Al, and FB configure a
register bank. There are two sets of register bank.

Central Processing Unit (CPU)

b3 _ b15 b8b7 b
L R2 ROH (high-order of RO)| ROL (low-order of RO)
!_ ________ R § ________ R1H (high-order of R1)[ R1L (low-order of Rl)_
H Data registers @
R2 9
R3 |
AO I )
1 Address registers
Al
FB Frame base register @
b19 b15 b0
| INTBH | INTBL | Interrupt table register
The 4 high order bits of INTB are INTBH and
the 16 low order bits of INTB are INTBL.
b19 b0
| PC | Program counter
b15 b0
USP User stack pointer
ISP Interrupt stack pointer
SB Static base register
b15 b0
| FLG | Flag register
______ h
blg.---="" b8 b7 bo}
[T PL T T 11 [ulifole[s[z[o]c
\— Carry flag
Debug flag
Zero flag
Sign flag
Register bank select flag
Overflow flag
Interrupt enable flag
Stack pointer select flag
Reserved bit
Processor interrupt priority level
Reserved bit
Note:
1. These registers comprise a register bank. There are two register banks.
Figure 2.1 CPU Registers

R01DS0036EJ0100 Rev.1.00
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R8C/3GC Group 3. Memory
3. Memory
3.1 R8C/3GC Group
Figure 3.1 isa Memory Map of R8C/3GC Group. The R8C/3GC Group has a 1-Mbyte address space from
addresses 00000h to FFFFFh. The internal ROM (program ROM) is allocated lower addresses, beginning with
address OFFFFh. For example, a 32-Kbyte internal ROM areais allocated addresses 08000h to OFFFFh.
The fixed interrupt vector table is allocated addresses OFFDCh to OFFFFh. The starting address of each interrupt
routineis stored here.
Theinternal ROM (data flash) is allocated addresses 03000h to O3FFFh.
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
a stack 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
002FFh (SFRs))
00400h
Internal RAM . OFFD8h
OXXXXh ' Reserved area
o2coon (Refer to 4. Sspzzial Function OFFDCh E Undefined instruction E
02FFFh Registers (SFRs)) E Overflow 3
03000h = BRK instruction 3
égtetmfélll Rhc))’(\f) E Address match E
ata flasl = " =
03FFFh = . _Single step _ —=
= Watchdog timer, oscillation stop detection, voltage monitor -
0YYYYh Internal ROM E Address break E
(program ROM) S (Reserved) E
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
R5F213G1CNSP, R5F213G1CDSP 4 Kbytes OF000h - 512 byte 005FFh
R5F213G2CNNP, R5F213G2CNSP,
R5F213G2CDSP 8 Kbytes OE000h - 1 Kbyte 007FFh
R5F213G4CNNP, R5F213G4CNSP,
R5F213G4CDSP 16 Kbytes 0C000h - 1.5 Kbytes 009FFh
Egg}%gggggﬁ - ROF213GSCNSP, | 54 Kbytes 0AQ00h - 2 Kbytes 00BFFh
R 13G0CNNE: RIF2I3GECNSP, 1 35 kbytes 08000h - 2.5 Kbytes 00DFFh
Figure 3.1 Memory Map of R8C/3GC Group
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R8C/3GC 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 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

UART?2 Pin Select Register 0

U2SR0

00h

018Bh

UART?2 Pin Select Register 1

U2SR1

00h

018Ch

SSU/IIC Pin Select Register

SSUIICSR

00h

018Dh

018Eh

INT Interrupt Input Pin Select Register

INTSR

00h

018Fh

1/0 Function Pin Select Register

PINSR

00h

0190h

0191h

0192h

0193h

SS Bit Counter Register

SSBR

11111000b

0194h

SS Transmit Data Register L / 1IC bus Transmit Data Register (2)

SSTDR / ICDRT

FFh

0195h

SS Transmit Data Register H (2)

SSTDRH

FFh

0196h

SS Receive Data Register L / IIC bus Receive Data Register (2)

SSRDR / ICDRR

FFh

0197h

SS Receive Data Register H (2)

SSRDRH

FFh

0198h

SS Control Register H / [IC bus Control Register 1 (2)

SSCRH/ICCR1

00h

0199h

SS Control Register L / 1IC bus Control Register 2 (2)

SSCRL /ICCR2

01111101b

019Ah

SS Mode Register / 1IC bus Mode Register (2)

SSMR /ICMR

00010000b / 00011000b

019Bh

SS Enable Register / IIC bus Interrupt Enable Register (2)

SSER/ICIER

00h

019Ch

SS Status Register / IIC bus Status Register (2)

SSSR/ICSR

00h / 0000X000b

019Dh

SS Mode Register 2 / Slave Address Register (2)

SSMR2 / SAR

00h

019Eh

019Fh

01A0h

01A1h

01A2h

01A3h

01A4h

01A5h

01A6h

01A7h

01A8h

01A9h

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

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/3GC 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

01DO0h

01D1h

01D2h

01D3h

01D4h

01D5h

01D6h

01D7h

01D8h

01D%h

01DAh

01DBh

01DCh

01DDh

01DEh

01DFh

01EOh

Pull-Up Control Register 0

PURO 00h

01E1lh

Pull-Up Control Register 1

PUR1 00h

01E2h

01E3h

01E4h

01E5h

01E6h

01E7h

01E8h

01ES9h

01EAh

01EBh

01ECh

01EDh

01EEh

01EFh

01FOh

Port P1 Drive Capacity Control Register

P1DRR 00h

01F1h

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/3GC 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
2C0%h 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
2CACh 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/3GC Group

5. Electrical Characteristics

Table 5.2 Recommended Operating Conditions
. Standard )
Symbol Parameter Conditions - Unit
Min. Typ. Max.
Vcc/AVcce | Supply voltage 1.8 - 5.5 \%
Vss/AVss | Supply voltage - 0 - \%
VIH Input “H” voltage Other than CMOS input 0.8 Vcc - Vcc \Y
CMOS | Inputlevel | Inputlevel selection: 4.0V <Vcc <55V | 0.5Vcc - Vcc \%
input | switching | 0.35 Vee 27V<Vcc<40V |055Vcc| - Vee | V
E’/r(‘)ctp')‘;’r‘t) 18V<Vcc<27V |065Vee| - Vee | V
Input level selection: | 4.0V <Vcc<5.5V [0.65 Vcc - Vcc \Y
0.5Vee 27V <Vcc<4.0V | 0.7 Vce - Vce v
1.8V <Vcc<27V | 0.8Vcc - Vcc \%
Input level selection: | 4.0V <Vcc<5.5V |0.85Vcc - Vcc \%
0.7 Vee 27V<Vcc<40V [0.85Vec| - Vee v
1.8V <Vecec<2.7V |0.85Vce - Vce \%
External clock input (XOUT) 1.2 - Vcc \%
ViL Input “L” voltage Other than CMOS input 0 - 0.2Vcc | V
CMOS | Inputlevel | Inputlevel selection: | 4.0V <Vcc <55V 0 - 0.2Vcc | V
input | switching |0.35 Vcc 27V<Vcc<40V 0 _ 02Vcec | Vv
E’/E}Cz‘;’r‘o 18V<Vcc<27V| 0 ~ [o2vec| v
Input level selection: | 4.0V <Vcc <55V 0 - 0.4Vcc | V
0.5 Vee 27V<Vcc<40V 0 - 03Vec | V
1.8V<Vee<27V 0 - 0.2Vecc | V
Input level selection: | 4.0V <Vcc <55V 0 - 0.55Vce| V
0.7 Vee 27V<Vcc<40V 0 - |045Vcc| V
1.8V<Vee<27V 0 - 0.35Vvcec| V
External clock input (XOUT) 0 - 0.4 \%
loH(sum) | Peak sum output “H” current | Sum of all pins loH(peak) - - -160 mA
loH(sum) | Average sum output “H” current| Sum of all pins loH(avg) - - -80 mA
IoH(peak) | Peak output “H” current Drive capacity Low - - -10 mA
Drive capacity High - - -40 mA
loH(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<5h5V - - 20 MHz
1.8V<Vcc<27V - - 5 MHz
f(XCIN) XCIN clock input oscillation frequency 1.8V<Vcc<5h5V - 32.768 50 kHz
fOCO40M | When used as the count source for timer RC (3) 27V<Vcc<55V 32 - 40 MHz
fOCO-F | fOCO-F frequency 27V <Vcc<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 2.7V <Vcc<55V - - 20 MHz
1.8V<Vcc<27V - - 5 MHz
Notes:

1. Vcc=1.81t05.5V and Topr = —20 to 85°C (N version) / —40 to 85°C (D 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 V to 5.5V.
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R8C/3GC Group 5. Electrical Characteristics
Table 5.12 High-speed On-Chip Oscillator Circuit Electrical Characteristics
(Package Type: PWQNO0024KC-A)
. 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 FRAL1 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 FRAL1 register and the FRA7 register
correction value into the FRAS3 register
- Oscillation stability time Vcc =5.0V, Topr = 25°C - 0.5 3 ms
- Self power consumption at oscillation Vce =5.0V, Topr = 25°C - 400 - pA

Notes:

1. Vcc=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 5.13 High-speed On-Chip Oscillator Circuit Electrical Characteristics
(Package Type: PLSP0024JB-A)
. Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
- High-speed on-chip oscillator frequency after Vcc=18Vto55V 38.4 40 41.6 MHz
reset —20°C < Topr < 85°C
Vcc=18Vto55V 38.0 40 42.0 MHz
—40°C < Topr < 85°C
High-speed on-chip oscillator frequency when Vcc=18Vto55V 35.389 | 36.864 | 38.338 | MHz
the FRA4 register correction value is written into | —20°C < Topr < 85°C
the FRAL1 register and the FRAS register Vcc=18Vto55V 35.020 | 36.864 | 38.707 | MHz
correction value into the FRA3 register (2) —40°C < Topr < 85°C
High-speed on-chip oscillator frequency when Vcc=18Vto55V 30.72 32 33.28 | MHz
the FRAG register correction value is written into | —20°C < Topr < 85°C
the FRA1 register and the FRA7 register Vec=18Vto55V 30.40 32 33.60 | MHz
correction value into the FRAS3 register —40°C < Topr < 85°C
- Oscillation stability time Vce =5.0V, Topr = 25°C - 0.5 3 ms
- Self power consumption at oscillation Vcc =5.0V, Topr = 25°C - 400 - pA
Notes:

1. Vcc=1.8t05.5V, Topr

—20 to 85°C (N version) / —40 to 85°C (D 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 5.14 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 Vcec =5.0V, Topr = 25°C - 30 100 us
- Self power consumption at oscillation Vce =5.0V, Topr = 25°C - 2 - pA

Note:

1. Vcc=1.81t05.5V, Topr = -20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.

R01DS0036EJ0100 Rev.1.00

Oct 19, 2010

RENESAS

Page 37 of 56




R8C/3GC Group

5. Electrical Characteristics

SCS (input)

SSCK (input)
(CPOS =1)

SSCK (input)
(CPOS =0)

4-Wire Bus Communication Mode, Slave, CPHS =1
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R8C/3GC Group 5. Electrical Characteristics

Table 5.19 Electrical Characteristics (2) [3.3V <Vcc <5.5V]
(Topr =20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.)

" Standard .

mbol Parameter ndition - ni
Symbol aramete Conditio Min T Typ. | Max. Unit
Icc Power supply High-speed )l—(ll‘Nh: 20 I\QHZ (Sﬁuare vyﬁclve) « - 6.5 15 mA

igh-speed on-chip oscillator o
current clock mode Low-speed on-chip oscillator on = 125 kHz
(Vcc=3.3t05.5V) No division
Single-chip mode, XIN =16 MHz (square wave) - 5.3 125 mA
. High-speed on-chip oscillator off
output pins ar_e 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 ] ] - 90 200 nA
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 of
clock mode Low-speed on-chip oscillator off
XCIN clock oscillator on = 32 kHz
No division, FMR27 = 1, VCA20 =0
XIN clock off - a7 - 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 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 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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R8C/3GC Group 5. Electrical Characteristics

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

Table 5.20 External Clock Input (XOUT, XCIN)

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
te(XCIN) XCIN input cycle time 14 - us
TWH(XCIN) XCIN input “H” width 7 - us
tWL(XCIN) XCIN input “L” width 7 - us
tc(xouT), tC(XCIN) Vcc=5V
™ twH(xouT), g
€ TWH(XCIN) >
External Clock Input
. tWL(XOUT), tWL(XCIN)
< g
Figure 5.8 External Clock Input Timing Diagram when VCC =5V
Table 5.21  TRAIO Input
Standard .
Symbol Parameter - Unit
Min. Max.
tc(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) R Vcc=5V
_ tWH(TRAIO)
TRAIO input
< tWL(TRAIO) >
Figure 5.9 TRAIO Input Timing Diagram when Vcc =5V
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R8C/3GC Group 5. Electrical Characteristics

Table 5.24  Electrical Characteristics (3) [2.7 V< Vcc <4.2 V]

. Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
VoH Output “H” voltage Other than XOUT Drive capacity High | loH =-5mA | Vcc-0.5 - Vce \%
Drive capacity Low |loH=-1mA | Vcc-0.5 - Vce \%
XOuUT loH = -200 pA 1.0 - Vce \%
VoL Output “L” voltage Other than XOUT Drive capacity High | loL =5 mA - - 0.5 \%
Drive capacity Low |loL =1 mA - - 0.5 \%
XOUT loL =200 pA - - 0.5 \Y
VT+VT- | Hysteresis INTO, INTZ, INT3, |Vcc=3.0V 0.1 0.4 - \
KIO, KI, K12, KI3,
TRAIO, TRBO,
TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
TRCTRG, TRCCLK,
ADTRG,
RXDO, RXD2,
CLKO, CLK2,
SSI, SCL, SDA,
SSO
RESET Vec=3.0V 0.1 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
RpuLLUP | Pull-up resistance VI=0V,Vcc=3.0V 42 84 168 kQ
R#xIN Feedback resistance | XIN - 0.3 - MQ
RfxcIN Feedback resistance | XCIN - 8 - MQ
VRAM RAM hold voltage During stop mode 1.8 - - \%
Note:
1. 2.7V <Vcc<4.2V and Topr =20 to 85°C (N version) / —40 to 85°C (D version), f(XIN) = 10 MHz, unless otherwise
specified.
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R8C/3GC Group 5. Electrical Characteristics

Table 5.25  Electrical Characteristics (4) [2.7 V <Vcc <3.3V]
(Topr =20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.)

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

Icc Power supply current [High-speed |XIN =10 MHz (square wave) - 3.5 10 | mA
(Vec=2.7103.3V) |clock mode |High-speed on-chip oscillator off -

; . Low-speed on-chip oscillator on = 125 kHz
Single-chip mode, No division
output pins are open, XIN = 10 MHz (square wave) — |15 [ 75 [ 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 - 7.0 15 | mA
on-chip High-speed on-chip oscillator on fOCO-F = 20 MHz

. Low-speed on-chip oscillator on = 125 kHz

oscillator No division

mode XIN clock off — [ 30 | - [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 - 4.0 - mA
High-speed on-chip oscillator on fOCO-F = 10 MHz
Low-speed on-chip oscillator on = 125 kHz

No division

XIN clock off - 15 - 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
MSTIIC = MSTTRD = MSTTRC =1
Low-speed | XIN clock off ) ) - 90 | 390 | pA
on-chip High-speed on-chip oscillator off

. Low-speed on-chip oscillator on = 125 kHz
OSCC']"atOV Divide-by-8, FMR27 = 1, VCA20 = 0
mode

Low-speed | XIN clock off - 80 400 | 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 - 35 - 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 50 | 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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R8C/3GC Group 5. Electrical Characteristics

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

Table 5.26 External Clock Input (XOUT, XCIN)

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
te(XCIN) XCIN input cycle time 14 - us
TWH(XCIN) XCIN input “H” width 7 - us
tWL(XCIN) XCIN input “L” width 7 - us
tC(XoUT), tC(XCIN) Vcc=3V
tWH(XOUT), i
tWH(XCIN)_
External Clock Input
tWL(XOUT), tWL(XCIN)
Figure 5.12 External Clock Input Timing Diagram when VCC =3V
Table 5.27  TRAIO Input
Standard .
Symbol Parameter - Unit
Min. Max.
tc(TRAIO) TRAIO input cycle time 300 - ns
tWH(TRAIO) TRAIO input “H” width 120 - ns
tWL(TRAIO) TRAIO input “L” width 120 - ns
B {C(TRAIO) - Vcc=3V
| tWH(TRAIO)
TRAIO input
< tWL(TRAIO) >
Figure 5.13  TRAIO Input Timing Diagram when Vcc =3V
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R8C/3GC Group 5. Electrical Characteristics

Table 5.30  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 |loH =-2 mA | Vcc -0.5 - Vce \%
Drive capacity Low |loH=-1mA | Vcc-0.5 - Vce \%
XOouT loH = -200 pA 1.0 - Vce \%
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, INTZ1, INT3, 0.05 0.2 - \
KIO, KI, K12, KI3,
TRAIO, TRBO,
TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
TRCTRG, TRCCLK,
ADTRG,
RXDO0, RXD2,
CLKO, CLK2,
SSI, SCL, SDA, SSO
RESET 0.05 0.20 - \Y
IH Input “H” current VI=22V,Vcc=22V - - 4.0 LA
I Input “L” current VI=0V,Vcc=22V - - -4.0 LA
RpuLLUP | Pull-up resistance VI=0V,Vcc=22V 70 140 300 kQ
R#xIN Feedback XIN - 0.3 - MQ
resistance
RfxcIN 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) / —40 to 85°C (D version), f(XIN) =5 MHz, unless otherwise specified.

RO1DS0036EJ0100 Rev.1.00 RENESAS Page 51 of 56
Oct 19, 2010



R8C/3GC Group 5. Electrical Characteristics

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

Table 5.32 External Clock Input (XOUT, XCIN)

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
te(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
< tWH(XCIN) >
External Clock Input
P tWL(XOUT), tWL(XCIN)
1
Figure 5.16 External Clock Input Timing Diagram when Vcc =2.2V
Table 5.33 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
B tC(TRAIO) R Vcec=2.2V
_ tWH(TRAIO)
TRAIO input
< IWL(TRAIO) >
Figure 5.17  TRAIO Input Timing Diagram when Vcc = 2.2V
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R8C/3GC Group 5. Electrical Characteristics

Table 5.34 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=0or2
. tc(cK) R Vcc=22V
W tW(CKH) >
CLKi
_ tW(CKL)
th(c-Q)
TXDi >< ><
_ tdcQ tsu(D-C) th(c-D)
RXDi \*\
i=0or2

Figure 5.18 Serial Interface Timing Diagram when Vcc =2.2V

Table 5.35  External Interrupt INTi (i = 0, 1, 3) Input, Key Input Interrupt Kli (i=0to 3)

Standard .
Symbol Parameter - Unit
Min. Max.
tW(INH) INTi input “H” width, Kli input “H” width 1000 @ - 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.

INTi input Vcc=22V

(i=0,1,3)

Kii input tW(INH)
(i=0to3) [ >

TW(INL

Figure 5.19 Input Timing Diagram for External Interrupt INTi and Key Input Interruptﬁwhen Vcc
=22V
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R8C/3GC Group Package Dimensions

Package Dimensions

Diagrams showing the latest package dimensions and mounting information are available in the “Packages’ section of
the Renesas Electronics website.

JEITA Package Code | RENESAS Code [ Previous Code | MASS[Typ.] |
P-HWQFN24-4x4-0.50 | PWQNO0024KC-A | 24PJS-A | 003 |
1
D
18 13 13 18
; 000000
19 12 O 12 [O ar
O - d
D2
[ ) d
w
™ O - i d
[ ) d
24
2 7 = 7 Q 67 N?TE:JIMENSIONS”*1"AND"*2“
] ’\‘-“-' DO NOT INCLUDE MOLD FLASH.
000 (p {
1 6 6 1 2 Dimension in Millimeters
L le] o Symbol | Min | Nom | Max
F D 39 | 40 | 441
bp @ E 3.9 4.0 4.1
A | — | 075 | —
A|—|—1]08
S
5 Y(Z 5 A1 0 0 |0.05
7 0 7 0 i bp | 0.15| 0.2 | 0.25
L < e |— |05 —
=nE - Ly [0.20[0.30 | 0.40
A x |— | — [005
| y |— | — 1005
< Zp| — | 075 | —
Detail F Ze | — | 075 | —
Do| — | 20| —
Eqy | — | 20 | —
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Notice

be disclosed by Renesas Electronics such as that disclosed through our website.

others.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

use of these circuits, software, or information.

prohibited under any applicable domestic or foreign laws or regulations.

personal electronic equipment; and industrial robots.

designed for life support.

use of Renesas Electronics products beyond such specified ranges.

please evaluate the safety of the final products or system manufactured by you.

o

no liability for damages or losses occurring as a result of your r iance with i laws and

1

1. All information included in this document is current as of the date this document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas

Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for

the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the

5. When exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and
regulations. You should not use Renesas Electronics products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to

the development of weapons of mass destruction. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades: "Standard”, "High Quality", and "Specific". The recommended applications for each Renesas Electronics product
depends on the product's quality grade, as indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas
Electronics product for any application categorized as "Specific" without the prior written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the
use of any Renesas Electronics product for an application categorized as "Specific" or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.
The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

“"Standard":  Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools;

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment not specifically

"Specific": Aircraft; equipment; P ; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical
i 1s, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.
8. You should use the Renesas products i in this within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in i with all i laws and ions that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

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

Because the evaluation of microcomputer software alone is very difficult,

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

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

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.
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