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R8C/33G Group, R8C/33H Group 1. Overview

1.1.2  Specifications

Tables 1.1 and 1.2 outline the Specifications for R8C/33G Group. Tables 1.3 and 1.4 outline the Specifications
for R8C/33H Group.

Table 1.1 Specifications for R8C/33G Group (1)

Iltem 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)
» 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 1.5 Product List for R8C/33G Group.
flash
Power Supply | Voltage detection » Power-on reset
Voltage circuit « Voltage detection 3 (detection level of voltage detection 1 selectable)
Detection
I/O Ports Programmable I1/O |« Input-only: 1 pin
ports « CMOS I/O ports: 27, selectable pull-up resistor
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: 7 (INT x 3, 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: 28
 Transfer modes: 2 (normal mode, repeat mode)

Timer Timer RA 8 bits x 1 (with 8-hit 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)

Timer RD (1) 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)

Watchdog Timer

Note:
1. Timer RD in these products does not support full-spec emulators. Use the on-chip debugging emulator for
debugging.
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R8C/33G Group, R8C/33H Group 1. Overview

Table 1.4 Specifications for R8C/33H Group (2)

Iltem Function Specification
Serial UARTO 1 channel
Interface Clock synchronous serial I/O/UART
UART2 1 channel
Clock synchronous serial I/O/UART, 12C mode (12C-bus), IE mode (IEBus),
multiprocessor communication function

Synchronous Serial 1 channel

Communication Unit (SSU)

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

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

D/A Converter 8-bit resolution x 2 circuits

Comparator B 2 circuits

Flash Memory * Programming and erasure voltage: VCC =2.7t0 5.5V

« Programming and erasure endurance: 100 times (program ROM)
« Program security: ROM code protect, ID code check
« Debug functions: On-chip debug, on-board flash rewrite function

Operating Frequency/Supply f(XIN) =20 MHz (VCC =2.7t0 5.5 V)
Voltage
Current consumption Typ. 7 mA (VCC = 5.0V, f(XIN) = 20 MHz)

Operating Ambient Temperature |-40 to 85°C (J version)

-80 to 125°C (K version) (1)

Package 32-pin LQFP

Package code: PLQP0032GB-A (previous code: 32P6U-A)

Note:
1. Specify the K version if K version functions are to be used.

RO1DS0091EJ0100 Rev.1.00 RENESAS Page 5 of 54
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R8C/33G Group, R8C/33H Group 1. Overview
1.5 Pin Functions
Tables 1.8 and 1.9 list Pin Functions.
Table 1.8 Pin Functions (1)
Item Pin Name I/0 Type Description
Power supply input | VCC, VSS - Apply 2.7 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 | 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
XIN clock output XOUT /o |the XIN and XOUT pins (1. To use an external clock, input it
to the XOUT pin and leave the XIN pin open.
INT interrupt input | INTO to INTZ, INT3 | INT interrupt input pins.
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
Timer RD TRDIOAO, TRDIOAL, /O | Timer RD I/O pins

TRDIOBO, TRDIOBL1,
TRDIOCO, TRDIOC1,
TRDIODO, TRDIOD1

TRDCLK I External clock input pin
Serial interface CLKO, CLK2 1/10 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 o Reception control output pin
SCL2 110 12C mode clock 1/0 pin
SDA2 I/0 12C mode data I/O pin
Synchronous Serial | SSI 1/O Data I/O pin
Communication = c i i i
Unit (SSU) SCS I/0 Chip-select signal I/O pin
SSCK /0 Clock 1/0 pin
SSO I/O Data I/O pin
I: Input O: Output 1/0: Input and output
Note:

1. Refer to the oscillator manufacturer for oscillation characteristics.
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R8C/33G Group, R8C/33H Group

2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

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.

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

R01DS0091EJ0100 Rev.1.00
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R8C/33G Group, R8C/33H Group

3. Memory

3. Memory

3.1 R8C/33G Group

Figure 3.1isaMemory Map of R8C/33G Group. The R8C/33G Group has a 1-Mbyte address space from addresses
00000h to FFFFFh. For example, a 32-Kbyte internal ROM area is allocated addresses 08000h to OFFFFh.

The fixed interrupt vector table is allocated addresses OFFDCh to OFFFFh. The starting address of each interrupt
routineis stored here.
Theinternal ROM (dataflash) 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

002FFh

00400h

O0XXXXh

02C00h
02FFFh
03000h

03FFFh
0YYYYh

OFFFFh

h

SFR
(Refer to 4. Special
Function Registers
(SFRs))

Internal RAM

# OFFD8h

SFR
(Refer to 4. Special Function
Registers (SFRs))

Internal ROM
(data flash) @

Internal ROM
(program ROM)

OFFDCh

OFFFFh

Internal ROM
(program ROM)

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.

Figure 3.1

Memory Map of R8C/33G Group

R01DS0091EJ0100 Rev.1.00
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R8C/33G Group, R8C/33H 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

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.

RO1DS0091EJ0100 Rev.1.00 ENESAS

Jul. 05, 2011

Page 20 of 54



R8C/33G Group, R8C/33H Group

4. Special Function Registers (SFRs)

Table 4.4 SFR Information (4) (1)
Address Register Symbol After Reset
00COh AID Register 0 ADO XXh
00C1h 000000XXb
00C2h AID Register 1 AD1 XXh
00C3h 000000XXb
00C4h A/D Register 2 AD2 XXh
00C5h 000000XXb
00C6h A/D Register 3 AD3 XXh
00C7h 000000XXb
00C8h A/D Register 4 AD4 XXh
00C9%h 000000XXb
00CAh A/D Register 5 AD5 XXh
00CBh 000000XXb
00CCh AID Register 6 AD6 XXh
00CDh 000000XXb
00CEh AID Register 7 AD7 XXh
00CFh 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 D/AO Register DAO 00h
00D9%h D/A1 Register DA1 00h
00DAh
00DBh
00DCh D/A Control Register DACON 00h
00DDh
00DEh
00DFh
00EOh Port PO Register PO XXh
00E1h Port P1 Register Pl XXh
00E2h Port PO Direction Register PDO 00h
00E3h Port P1 Direction Register PD1 00h
00E4h
00E5h Port P3 Register P3 XXh
00E6h
00E7h Port P3 Direction Register PD3 00h
00E8h Port P4 Register P4 XXh
00ES%h Port P5 Register P5 XXh
00EAh Port P4 Direction Register PD4 00h
00EBh Port P5 Direction Register PD5 00h
00ECh
00EDh
00EEh
00EFh
00FOh
00F1h
00F2h
00F3h
00F4h
00F5h
00F6h
00F7h
00F8h
00F9h
00FAh
00FBh
00FCh
00FDh
00FEh
00FFh
X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/33G Group, R8C/33H Group

4. Special Function Registers (SFRs)

Table 4.5
Address

0100h
0101h
0102h
0103h
0104h
0105h
0106h
0107h
0108h
0109h
010Ah
010Bh
010Ch
010Dh
010Eh
010Fh
0110h
0111h
0112h
0113h
0114h
0115h
0116h
0117h
0118h
0119h
011Ah
011Bh
011Ch
011Dh
011Eh
011Fh
0120h
0121h
0122h
0123h
0124h
0125h
0126h
0127h
0128h
0129
012Ah
012Bh
012Ch
012Dh
012Eh
012Fh
0130h
0131h
0132h
0133h
0134h
0135h
0136h
0137h
0138h

Note:

SFR Information (5) (1)

Register
Timer RA Control Register
Timer RA 1/O Control Register
Timer RA Mode Register
Timer RA Prescaler Register
Timer RA Register
LIN Control Register 2
LIN Control Register
LIN Status Register
Timer RB Control Register
Timer RB One-Shot Control Register
Timer RB 1/O Control Register
Timer RB Mode Register
Timer RB Prescaler Register
Timer RB Secondary Register
Timer RB Primary Register

Timer RC Mode Register

Timer RC Control Register 1

Timer RC Interrupt Enable Register
Timer RC Status Register

Timer RC I/O Control Register 0
Timer RC 1/O Control Register 1
Timer RC Counter

Timer RC General Register A

Timer RC General Register B

Timer RC General Register C

Timer RC General Register D

Timer RC Control Register 2

Timer RC Digital Filter Function Select Register

Timer RC Output Master Enable Register
Timer RC Trigger Control Register

Timer RD Trigger Control Register
Timer RD Start Register
Timer RD Mode Register

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

Symbol After Reset
TRACR 00h
TRAIOC 00h
TRAMR 00h
TRAPRE FFh
TRA FFh
LINCR2 00h
LINCR 00h
LINST 00h
TRBCR 00h
TRBOCR 00h
TRBIOC 00h
TRBMR 00h
TRBPRE FFh
TRBSC FFh
TRBPR FFh
TRCMR 01001000b
TRCCR1 00h
TRCIER 01110000b
TRCSR 01110000b
TRCIORO 10001000b
TRCIOR1 10001000b
TRC 00h

00h
TRCGRA FFh

FFh
TRCGRB FFh

FFh
TRCGRC FFh

FFh
TRCGRD FFh

FFh
TRCCR2 00011000b
TRCDF 0oh
TRCOER 01111111b
TRCADCR 00h
TRDADCR 00h
TRDSTR 11111100b
TRDMR 00001110b

R01DS0091EJ0100 Rev.1.00
Jul. 05, 2011
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R8C/33G Group, R8C/33H 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
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
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
2C90h DTC Control Data 10 DTCD10 XXh
2C91h XXh
2C92h XXh
2C93h XXh
2C94h XXh
2C95h XXh
2C96h XXh
2C97h XXh
X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/33G Group, R8C/33H Group

4. Special Function Registers (SFRs)

Table 4.11  SFR Information (11) (W
Address Register Symbol After Reset
2C98h DTC Control Data 11 DTCD11 XXh
2C9%h XXh
2C9Ah XXh
2C9Bh XXh
2C9Ch XXh
2C9Dh XXh
2C9Eh XXh
2C9Fh XXh
2CAOh DTC Control Data 12 DTCD12 XXh
2CAlh XXh
2CA2h XXh
2CA3h XXh
2CA4h XXh
2CA5h XXh
2CA6h XXh
2CAT7h XXh
2CA8h DTC Control Data 13 DTCD13 XXh
2CA9h XXh
2CAAh XXh
2CABh XXh
2CACh XXh
2CADh XXh
2CAEh XXh
2CAFh XXh
2CB0Oh DTC Control Data 14 DTCD14 XXh
2CBlh XXh
2CB2h XXh
2CB3h XXh
2CB4h XXh
2CB5h XXh
2CB6h XXh
2CB7h XXh
2CB8h DTC Control Data 15 DTCD15 XXh
2CB%h XXh
2CBAh XXh
2CBBh XXh
2CBCh XXh
2CBDh XXh
2CBEh XXh
2CBFh XXh
2CCOh DTC Control Data 16 DTCD16 XXh
2CC1h XXh
2CC2h XXh
2CC3h XXh
2CC4dh XXh
2CC5h XXh
2CCé6h XXh
2CC7h XXh
2CC8h DTC Control Data 17 DTCD17 XXh
2CC%h XXh
2CCAh XXh
2CCBh XXh
2CCCh XXh
2CCDh XXh
2CCEh XXh
2CCFh XXh
2CDOh DTC Control Data 18 DTCD18 XXh
2CD1h XXh
2CD2h XXh
2CD3h XXh
2CD4h XXh
2CD5h XXh
2CD6h XXh
2CD7h XXh
2CD8h DTC Control Data 19 DTCD19 XXh
2CD% XXh
2CDAh XXh
2CDBh XXh
2CDCh XXh
2CDDh XXh
2CDEh XXh
2CDFh XXh

X: Undefined

Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/33G Group, R8C/33H Group 4. Special Function Registers (SFRs)

Table 4.12  SFR Information (12) W

Address Register Symbol After Reset

2CEOh DTC Control Data 20 DTCD20 XXh

2CElh XXh

2CE2h XXh

2CE3h XXh

2CE4h XXh

2CE5h XXh

2CE6h XXh

2CE7h XXh

2CE8h DTC Control Data 21 DTCD21 XXh

2CE%h XXh

2CEAh XXh

2CEBh XXh

2CECh XXh

2CEDh XXh

2CEEh XXh

2CEFh XXh

2CFOh DTC Control Data 22 DTCD22 XXh

2CF1h XXh

2CF2h XXh

2CF3h XXh

2CF4h XXh

2CF5h XXh

2CF6h XXh

2CF7h XXh

2CF8h DTC Control Data 23 DTCD23 XXh

2CF9h XXh

2CFAh XXh

2CFBh XXh

2CFCh XXh

2CFDh XXh

2CFEh XXh

2CFFh XXh

2D00h
[ 2FFFh ] [ ]
X: Undefined
Note:

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

Table 4.13 ID Code Areas and Option Function Select Area

Address | Area Name | Symbol | After Reset

FFDBh [ Option Function Select Register 2 [OFS2 [ (Note 1)
[ FFDFh TID1 [ (Note 2) ]
[ FFE3n _[ID2 [ (Note 2) |
[ FFEBR [ID3 [ (Note 2) |
| FFEFh TID4 [ (Note 2) ]
[ FFF3n _ [ID5 [ (Note 2) |
[ FFF7n [ID6 [ (Note 2) |
[ FFFBh TID7 [ (Note 2) ]
[ FFFFh T 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.
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R8C/33G Group, R8C/33H Group

5. Electrical Characteristics

Table 5.2 Recommended Operating Conditions
. Standard )
Symbol Parameter Conditions - Unit
Min. Typ. Max.
Vcc/AVcce | Supply voltage 2.7 - 5.5 \%
Vss/AVss | Supply voltage - 0 - \%
VIH Input “H” voltage Other than CMOS input 0.8 Vcc - Vcc \Y
CMOS | Inputlevel | Input level selection 4.0V <Vcc <55V | 0.5Vcc - Vcc \%
input | switching | :0.35 Vcc 27V<Vcc<4.0V |055Vce| - Vce v
function 10 it level selection |4.0V<Vcc<55V |0.65Vee| — Vee | V
(WOport) . 0.5 vee 27V <Vcc<4.0V | 0.7 Vce - Vce v
Input level selection |4.0V<Vcc<5.5V [0.85Vcc - Vcc \Y
:0.7Vee 27V<Vcc<4.0V |085Vce| - Vce v
External clock input (XOUT) 1.2 - Vcc \%
ViL Input “L” voltage Other than CMOS input 0 - 0.2Vcc | V
CMOS | Inputlevel | Input level selection |4.0V<Vcc<5.5V 0 - 0.2Vcc | V
input | switching |:0.35Vcc 27V<Vcc<40V 0 _ 02Vcec | Vv
Itljlrgztlon Input level selection |4.0V<Vcc<5.5V 0 - 0.4Vcc | V
Por) |05 vee 27V<Vcc<40V| 0 ~ |o03vee | V
Input level selection |4.0V<Vcc<5.5V 0 - 0.55Vce| V
10.7vee 27V<Vcc<40V 0 - |045Vcc| V
External clock input (XOUT) 0 - 0.4 \%
loH(sum) | Peak sum output “H” current | Sum of all pins |oH(peak) - - -80 mA
loH(sum) | Average sum output “H” current| Sum of all pins loH(avg) - - -40 mA
loH(peak) | Peak output “H” current - - -10 mA
loH(avg) | Average output “H” current - - -5 mA
loLisum) | Peak sum output “L” current | Sum of all pins loL(peak) - - 80 mA
loLsum) | Average sum output “L” current| Sum of all pins loL(avg) - - 40 mA
loL(peak) | Peak output “L” current - - 10 mA
loL@avg) | Average output “L” current - - 5 mA
f(XIN) XIN clock input oscillation frequency 27V<Vcc<h5V - - 20 MHz
fOCO40M | When used as the count source for timer RC or timer RD 3) | 2.7V <Vcc <55V 32 - 40 MHz
fOCO-F | fOCO-F frequency 27V <Vcc<55V - - 20 MHz
- System clock frequency 27V<Vcc<h55V - - 20 MHz
f(BCLK) CPU clock frequency 2.7V <Vcc<55V - - 20 MHz
Notes:

1. Vcc=2.7105.5V and Topr = 40 to 85°C (J version) / —40 to 125°C (K 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/33G Group, R8C/33H Group

5. Electrical Characteristics

Table 5.4 A/D Converter Characteristics
. Standard )
Symbol Parameter Conditions - Unit
Min. Typ. Max.
- Resolution Vref = AVcc - - 10 Bit
- Absolute accuracy 10-bit mode | Vref = AVcc=5.0V | ANO to AN7 input, - - +3 LSB
ANS8 to AN11 input
Vref = AVcc=3.0V | ANO to AN7 input, - - +5 LSB
ANS8 to AN11 input
8-bit mode Vref = AVcc=5.0V | ANO to AN7 input, - - +2 LSB
ANS8 to AN11 input
Vref = AVcc= 3.0V ANO to AN7 input, - - +2 LSB
ANS8 to AN11 input
dAD A/D conversion clock 4.0V < Vref= AVcc <55V (2 - 20 MHz
2.7V < Vief =AVcc < 5.5V (2) - 10 MHz
- Tolerance level impedance - 3 - kQ
tconv Conversion time 10-bit mode | Vref = AVcc = 5.0 V, $AD = 20 MHz 2.2 - - us
8-bit mode Vref = AVcc = 5.0 V, $AD = 20 MHz 2.2 - - us
tsamp Sampling time ¢oAD = 20 MHz 0.80 - - us
Ivref Vref current (4) Vce =5V, XIN =f1 = $AD = 20 MHz - 45 - pA
Vref Reference voltage 2.7 - AVcc \%
Via Analog input voltage 3) 0 - Vref \
OCVREF | On-chip reference voltage 2 MHz < ¢AD < 4MHz 1.14 1.34 1.54 \%
Notes:

1. Vcc/AVcec = Vref = 2.7 10 5.5V, Vss = 0 V and Topr = —40 to 85°C (J version) / —40 to 125°C (K version), unless otherwise

specified.

2. The A/D conversion result will be undefined in wait mode, stop mode, when the flash memory stops, and in low-current-
consumption mode. Do not perform A/D conversion in these states or transition to these states during A/D conversion.
3. When the analog input voltage is over the reference voltage, the A/D conversion result will be 3FFh in 10-bit mode and FFh in

8-bit mode.

4. When the D/A converter unused.
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R8C/33G Group, R8C/33H Group

5. Electrical Characteristics

Table 5.5 D/A Converter Characteristics
. Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
- Resolution - - 8 Bit
- Absolute accuracy - - 25 LSB
tsu Setup time - - 3 us
Ro Output resistor - 6 - kQ
Ivref Reference power input current (Note 2) - - 15 mA
Notes:

1. Vcc/AVcec = Vref = 2.7 t0 5.5 V and Topr = —40 to 85°C (J version) / —40 to 125°C (K version), unless otherwise specified.
2. This applies when one D/A converter is used and the value of the DAI register (i = 0 or 1) for the unused D/A converter is 00h.
The resistor ladder of the A/D converter is not included.

Table 5.6 Comparator B Electrical Characteristics
. Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vref IVREF1, IVREF3 input reference voltage 0 - Vcc-1.4 \%
Vi IVCMP1, IVCMP3 input voltage -0.3 - Vcc+0.3 \%
- Offset - 5 100 mVv
td Comparator output delay time (2) Vi = Vref £ 100 mV - 0.1 - us
lcmp Comparator operating current Vcc=5.0V - 175 - pA
Notes:

1. Vcc=2.7105.5V, Topr = -40 to 85°C (J version) / —40 to 125°C (K version), unless otherwise specified.
2. When the digital filter is disabled.
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R8C/33G Group, R8C/33H Group

5. Electrical Characteristics

Table 5.8 Flash Memory (Data flash Block A to Block D) Electrical Characteristics
. Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
- Program/erase endurance (2) 10,000 | - - times
- Byte program time - 160 950 us
(program/erase endurance < 1,000 times)
- Byte program time - 300 950 us
(program/erase endurance > 1,000 times)
- Block erase time - 0.2 1 S
(program/erase endurance < 1,000 times)
- Block erase time - 0.3 1 s
(program/erase endurance > 1,000 times)
td(sr-sus) | Time delay from suspend request until - - 3+CPU clock x ms
suspend 3 cycles
- Interval from erase start/restart until 0 - - us
following suspend request
- Time from suspend until erase restart - - 30+CPU clock x us
1 cycle
td(cMDRST- | Time from when command is forcibly - - 30+CPU clock x us
READY) terminated until reading is enabled 1 cycle
- Program, erase voltage 2.7 - 55 \%
- Read voltage 2.7 - 5.5 \%
- Program, erase temperature -40 - 85°C (J version), °C
125°C (K version)
- Data hold time (7) Ambient temperature = 20 - - year
Notes:

1. Vcc=2.7105.5V and Topr = —40 to 85°C (J version) / —40 to 125°C (K version), unless otherwise specified.

2. Definition of programming/erasure endurance

The programming and erasure endurance is defined on a per-block basis.
If the programming and erasure endurance is n (n = 10,000), each block can be erased n times. For example, if 1,024 1-byte
writes are performed to different addresses in block A, a 1 Kbyte block, and then the block is erased, the

programming/erasure endurance still stands at one.
However, the same address must not be programmed more than once per erase operation (overwriting prohibited).
3. Endurance to guarantee all electrical characteristics after program and erase. (1 to Min. value can be guaranteed).

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

number of erase operations to a certain number.

5. If an error occurs during block erase, attempt to execute the clear status register command, then execute the block erase
command at least three times until the erase error does not occur.
6. Customers desiring program/erase failure rate information should contact their Renesas technical support representative.

~

The data hold time includes time that the power supply is off or the clock is not supplied.
8. This data hold time includes 3,000 hours in Ta = 125°C and 7,000 hours in Ta = 85°C.

Suspend request
(FMR21 bit)

FST7 bit

FST6 bit

Clock-dependent
time

»le

A

€
1
1

Y

Access restart

td(SR-sus) R
FST6, FST7: Bitin FST register
FMR21: Bit in FMR2 register
Figure 5.2 Time delay until Suspend
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5. Electrical Characteristics
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I/0 Timing of Synchronous Serial Communication Unit (SSU) (Master)
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R8C/33G Group, R8C/33H Group 5. Electrical Characteristics

4-Wire Bus Communication Mode, Slave, CPHS =1
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Figure 5.5 I/0 Timing of Synchronous Serial Communication Unit (SSU) (Slave)

RO1DS0091EJ0100 Rev.1.00 RENESAS Page 42 of 54
Jul. 05, 2011



R8C/33G Group, R8C/33H Group 5. Electrical Characteristics

Timing Requirements

(Unless Otherwise Specified: VCC =3V, VSS =0V at Topr = —40°C to 85°C (J version)/
—40°C to 125°C (K version))

Table 5.27 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
B tc(xouT) > Vcc =3V
tWH(X0oUT)
External Clock Input
. tWL(XOUT)
- 1
Figure 5.11 External Clock Input Timing Diagram when VCC =3V
Table 5.28  TRAIO Input
Standard .
Symbol Parameter - Unit
Min. Max.
{c(TRAIO) TRAIO input cycle time 300 - ns
tWH(TRAIO) TRAIO input “H” width 120 - ns
tWL(TRAIO) TRAIO input “L” width 120 - ns
tC(TRAIO) - Vcc =3V
_ tWH(TRAIO)
TRAIO input
< tWL(TRAIO) >
Figure 5.12  TRAIO Input Timing Diagram when Vcc =3V
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