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R8C/33C Group

1. Overview

1.1.2

Specifications

Tables 1.1 and 1.2 outline the Specifications for R8C/33C Group.

Table 1.1 Specifications for R8C/33C 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)
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/33C 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 I1/O |« Input-only: 1 pin
ports * CMOS I/O ports: 27, selectable pull-up resistor
 High current drive ports: 27
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: 7 (ﬁ x 3, Key input x 4)
* Priority levels: 7 levels

Watchdog Timer

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

DTC (Data Transfer Controller)

* 1 channel
« Activation sources: 23
» 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 RE

8 bits x 1
Real-time clock mode (count seconds, minutes, hours, days of week), output
compare mode
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R8C/33C Group

1. Overview

1.4 Pin Assignment

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

PO_7/ANO/DAL(TRCIOC) <> [25]
PO_6/ANL/DAO(TRCIOD) + [28]
PO_5/AN2(/TRCIOB) > [27
PO_4/AN3/TREQ(/TRCIOB) <+ [28]
PO_3/AN4(/CLK1/TRCIOB) <+
PO_2/AN5(/RXD1/TRCIOA/TRCTRG) >
PO_1/AN6(/TXDL/TRCIOA/TRCTRG) <>
PO_O/AN7(/TRCIOA/TRCTRG) +—

Notes:
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P3_7/SDA/SSO/TRAO

P4_5/ADTRG/INTO(/RXD2/SCL2)
P3_1(/TRBO)
P2_O(/INTL/TRCIOB)
P2_1(/TRCIOC)

P2_2(/TRCIOD)

P3_3/IVCMP3/INT3/SCS(/CTS2/RTS2/TRCCLK)
P3_4/IVREF3/SSI(/RXD2/SCL2/TXD2/SDA2/TRCIOC)

P3_5/SCL/SSCK(/CLK2/TRCIOD)

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 1.3

Pin Assignment (Top View)
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R8C/33C Group

1. Overview

Table 1.4 Pin Name Information by Pin Number
I/O Pin Functions for Peripheral Modules
Pin . . A/D Converter
Control Pin Port 2 '
Number ! Interrupt Timer In?eerz‘lie SSuU L c D/A Converter,
us Comparator B
1 P4 2 VREF
2 MODE
3 RESET
4 XOUT(/XCOUT) | P4_7
5 VSS/AVSS
6 XIN(/XCIN) P4 6
7 VCC/AVCC
8 P3_7 TRAO (RXD2/SCL2/ | SSO | SDA
TXD2/SDA2)
9 P3 5 (TRCIOD) (CLK2) SSCK| SCL
10 P3_4 (TRCIOC) | (RXD2/sCL2/ | ssSI IVREF3
TXD2/SDA2)
11 P33 | iNT3 | (TRCCLK) | (CTsS2/RTS?) | SCS IVCMP3
12 P2 2 (TRCIOD)
13 P2 1 (TRCIOC)
14 P2 0 | (NT1) | (TRCIOB)
15 P3_1 (TRBO)
16 P45 | NToO (RXD2/SCL2) ADTRG
17 P17 | \NT1 | (TRAIO) IVCMP1
18 P16 (CLKO) IVREF1
19 PL5 | (NT1) | (TRAIO) (RXDO)
20 P1 4 (TRCCLK) (TXDO)
21 P13 | ki3 TRBO AN11
(/TRCIOC)
22 P12 K2 (TRCIOB) AN10
23 P11 Kl (TRCIOA/ AN9
TRCTRG)
24 P10 Kio (TRCIOD) ANS
25 PO _7 (TRCIOC) ANO/DA1
26 PO_6 (TRCIOD) AN1/DAO
27 PO_5 (TRCIOB) AN2
TREO
28 PO_4 (/TRCIOB) AN3
29 PO 3 (TRCIOB) (CLK1) AN4
(TRCIOA/
30 PO 2 TRCTRG) (RXD1) AN5
(TRCIOA/
31 PO_1 TRCTRG) (TXD1) ANG6
(TRCIOA/
32 PO 0 TRCTRG) AN7
Note:
1. Can be assigned to the pin in parentheses by a program.
RO1DS0008EJ0100 Rev 1.00 .QENESAS Page 7 of 53
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R8C/33C Group 2. Central Processing Unit (CPU)

2.8.7 Interrupt Enable Flag (1)

The | flag enables maskable interrupts.
Interrupts are disabled when the | flag is set to 0, and are enabled when the | flagissetto 1. Thel flagissetto O
when an interrupt request is acknowledged.

2.8.8 Stack Pointer Select Flag (U)

ISP is selected when the U flag is set to 0; USP is selected when the U flag is set to 1.
The U flag is set to 0 when a hardware interrupt request is acknowledged or the INT instruction of software
interrupt numbers 0 to 31 is executed.

2.8.9 Processor Interrupt Priority Level (IPL)

IPL is 3 bits wide and assigns processor interrupt priority levels from level 0to level 7.
If arequested interrupt has higher priority than IPL, the interrupt is enabled.

2.8.10 Reserved Bit
If necessary, set to 0. When read, the content is undefined.

RO1DS0008EJ0100 Rev 1.00 RENESAS Page 12 of 53
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R8C/33C Group 4. Special Function Registers (SFRs)

4. Special Function Registers (SFRs)

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

Table 4.1 SFR Information (1) (D

Address Register Symbol After Reset
0000h
0001h
0002h
0003h
0004h Processor Mode Register 0 PMO 00h
0005h Processor Mode Register 1 PM1 00h
0006h System Clock Control Register 0 CMO 00101000b
0007h System Clock Control Register 1 CM1 00100000b
0008h Module Standby Control Register MSTCR 00h
0009h System Clock Control Register 3 CM3 00h
000Ah Protect Register PRCR 00h
000Bh Reset Source Determination Register RSTFR OXXXXXXXDb (2)
000Ch Oscillation Stop Detection Register OCD 00000100b
000Dh Watchdog Timer Reset Register WDTR XXh
000Eh Watchdog Timer Start Register WDTS XXh
000Fh Watchdog Timer Control Register WDTC 00111111b
0010h
0011h
0012h
0013h
0014h
0015h High-Speed On-Chip Oscillator Control Register 7 FRA7 When shipping
0016h
0017h
0018h
0019h
001Ah
001Bh
001Ch Count Source Protection Mode Register CSPR 00h
10000000b (3)
001Dh
001Eh
001Fh
0020h
0021h
0022h
0023h High-Speed On-Chip Oscillator Control Register 0 FRAO 00h
0024h High-Speed On-Chip Oscillator Control Register 1 FRA1 When shipping
0025h High-Speed On-Chip Oscillator Control Register 2 FRA2 00h
0026h On-Chip Reference Voltage Control Register OCVREFCR 00h
0027h
0028h Clock Prescaler Reset Flag CPSRF 00h
0029h High-Speed On-Chip Oscillator Control Register 4 FRA4 When Shipping
002Ah High-Speed On-Chip Oscillator Control Register 5 FRA5 When Shipping
002Bh High-Speed On-Chip Oscillator Control Register 6 FRA6 When Shipping
002Ch
002Dh
002Eh
002Fh High-Speed On-Chip Oscillator Control Register 3 FRA3 When shipping
0030h Voltage Monitor Circuit Control Register CMPA 00h
0031h Voltage Monitor Circuit Edge Select Register VCAC 00h
0032h
0033h Voltage Detect Register 1 VCAl 00001000b
0034h Voltage Detect Register 2 VCA2 00h 4)
00100000b ()
0035h
0036h Voltage Detection 1 Level Select Register VDI1LS 00000111b
0037h
0038h Voltage Monitor O Circuit Control Register VWO0C 1100X010b (4)
1100X011b (5)
003%9h Voltage Monitor 1 Circuit Control Register VWI1C 10001010b
X: Undefined
Notes:

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

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

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

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

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

RO1DS0008EJ0100 Rev 1.00 RENESAS Page 14 of 53
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R8C/33C 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

008Dh

DTC Activation Enable Register 5

DTCENS

00h

008Eh

DTC Activation Enable Register 6

DTCENG6

00h

008Fh

0090h

0091h

0092h

0093h

0094h

0095h

0096h

0097h

0098h

0099h

009Ah

009Bh

009Ch

009Dh

009Eh

009Fh

00AOh

UARTO Transmit/Receive Mode Register

UOMR

00h

00A1h

UARTO Bit Rate Register

UOBRG

XXh

00A2h

00A3h

UARTO Transmit Buffer Register

uoTB

XXh
XXh

00A4h

UARTO Transmit/Receive Control Register 0

UoCo

00001000b

00A5h

UARTO Transmit/Receive Control Register 1

uoC1

00000010b

00A6h

00A7h

UARTO Receive Buffer Register

UORB

XXh
XXh

00A8h

UART2 Transmit/Receive Mode Register

U2MR

00h

00A9h

UART2 Bit Rate Register

U2BRG

XXh

00AAh

00ABh

UART2 Transmit Buffer Register

u2TB

XXh
XXh

00ACh

UART2 Transmit/Receive Control Register 0

U2Co

00001000b

00ADh

UART2 Transmit/Receive Control Register 1

u2C1

00000010b

00AEh

00AFh

UART2 Receive Buffer Register

U2RB

XXh
XXh

00BOh

UART2 Digital Filter Function Select Register

URXDF

00h

00B1h

00B2h

00B3h

00B4h

00B5h

00B6h

00B7h

00B8h

00B9h

00BAh

00BBh

UART?2 Special Mode Register 5

U2SMR5

00h

00BCh

UART2 Special Mode Register 4

U2SMR4

00h

00BDh

UART?2 Special Mode Register 3

U2SMR3

000X0X0Xb

00BEh

UART2 Special Mode Register 2

U2SMR2

X0000000b

00BFh

UART?2 Special Mode Register

U2SMR

X0000000b

X: Undefined
Note:

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

R01DS0008EJ0100 Rev 1.00

Aug. 24, 2010

RENESAS

Page 16 of 53



R8C/33C Group

4. Special Function Registers (SFRs)

Table 4.5 SFR Information (5) (1)

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

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

0102h Timer RA Mode Register TRAMR 00h

0103h Timer RA Prescaler Register TRAPRE FFh

0104h Timer RA Register TRA FFh

0105h LIN Control Register 2 LINCR2 00h

0106h LIN Control Register LINCR 00h

0107h LIN Status Register LINST 00h

0108h Timer RB Control Register TRBCR 00h

0109h Timer RB One-Shot Control Register TRBOCR 00h

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

0110h

0111h

0112h

0113h

0114h

0115h

0116h

0117h

0118h Timer RE Second Data Register / Counter Data Register TRESEC 00h

0119h Timer RE Minute Data Register / Compare Data Register TREMIN 00h

011Ah Timer RE Hour Data Register TREHR 00h

011Bh Timer RE Day of Week Data Register TREWK 00h

011Ch Timer RE Control Register 1 TRECR1 00h

011Dh Timer RE Control Register 2 TRECR2 00h

011Eh Timer RE Count Source Select Register TRECSR 00001000b
011Fh

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

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

0127h 00h

0128h Timer RC General Register A TRCGRA FFh

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

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

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

0134h

0135h

0136h

0137h

0138h

013%h

013Ah

013Bh

013Ch

013Dh

013Eh

013Fh

Note:

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

4. Special Function Registers (SFRs)

Table 4.10  SFR Information (10)

Address Register Symbol After Reset
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
2C89%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
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
2CA7h XXh
2CA8h DTC Control Data 13 DTCD13 XXh
2CA% XXh
2CAAh XXh
2CABh XXh
2CACh XXh
2CADh XXh
2CAEh XXh
2CAFh XXh

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/33C 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 | Input level | Input level selection | 4.0V <Vcc <55V 0.5 Vcc - Vcc \%
input | switching | : 0.35 Vee 27V<Vcc<40V |055Vcc| - Vee | V
E:J/rc‘)cg‘;’r‘t) 18V<Vcc<27V |065Vec| - Vee | V
Input level selection [4.0 V <Vcc <55V 0.65 Vcc - Vcc \Y
:0.5Vee 27V<Vcc<40V | 0.7Vce - Vce v
1.8V<Vcc<2.7V 0.8 Vcc - Vcc \%
Input level selection | 4.0 V<Vcc <55V 0.85 Vcc - Vcc \%
:0.7vee 27V<Vcc<40V [085Vec| - Vee v
1.8V<Veec<27V 0.85 Vcc - Vce \%
External clock input (XOUT) 1.2 - Vcc \%
ViL Input “L” voltage | Other than CMOS input 0 - 0.2Vcc | V
CMOS | Input level | Input level selection | 4.0 V <Vcc <55V 0 - 0.2Vcc | V
input | switching |:0.35Vcc 27V<Vcc<40V 0 _ 02Vcec | Vv
I:J/r(‘jcg‘(’)’r‘t) 18V<Vcc<27V 0 ~ [o2vec| v
Input level selection | 4.0 V<Vcc <55V 0 - 0.4Vcc | V
:0.5Vvee 27V<Vcc<4.0V 0 - 03Vec | V
1.8V<Veec<27V 0 - 0.2Vecc | V
Input level selection | 4.0 V<Vcc <55V 0 - 0.55Vce| V
:0.7vee 27V<Vcc<4.0V 0 - |045Vcc| V
1.8V<Vee<27V 0 - 0.35Vvcec| V
External clock input (XOUT) 0 - 0.4 \%
loH(sum) | Peak sum output | Sum of all pins |oH(peak) - - -160 mA
“H” current
IoH(sum) | Average sum Sum of all pins loH(avg) - -80 mA
output “H” current
IoH(peak) | Peak output “H” | Drive capacity Low - - -10 mA
current Drive capacity High - - -40 mA
loH@avg) | Average output Drive capacity Low - - -5 mA
“H” current Drive capacity High - - -20 | mA
loLsum) | Peak sum output | Sum of all pins loL(peak) - - 160 mA
“L” current
loLsum) | Average sum Sum of all pins loL(avg) - - 80 mA
output “L” current
loL(peak) | Peak output “L” Drive capacity Low - - 10 mA
current Drive capacity High - - 40 mA
loLavg) | Average output | Drive capacity Low - - 5 mA
“L" current Drive capacity High - - 20 mA
fexiNy XIN clock input oscillation frequency 2.7V <Vcc<55V - - 20 MHz
1.8V <Vcc<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 () 2.7V<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(CLK) CPU clock frequency 2.7V <Vcc<55V - - 20 MHz
1.8V <Vcc<2.7V - - 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 =2.7Vto 5.5 V.
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R8C/33C Group 5. Electrical Characteristics

PO ' O
P1
P2 30pF

P3
P4

Figure 5.1 Ports PO to P4 Timing Measurement Circuit
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R8C/33C Group

5. Electrical Characteristics

Table 5.3 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
ANB8 to AN11 input
Vref = AVcc = 3.3V | ANO to AN7 input, - - 5 LSB
ANS8 to AN11 input
Vref = AVcc=3.0V ANO to AN7 input, - - +5 LSB
ANS8 to AN11 input
Vref = AVcc= 2.2V ANO to AN7 input, - - +5 LSB
ANB8 to AN11 input
8-bit mode Vref = AVcc=5.0V ANO to AN7 input, - - +2 LSB
ANS8 to AN11 input
Vref = AVcc = 3.3V ANO to AN7 input, - - +2 LSB
ANS8 to AN11 input
Vref = AVcc= 3.0V ANO to AN7 input, - - +2 LSB
AN8 to AN11 input
Vref = AVcc=2.2V ANO to AN7 input, - - +2 LSB
AN8 to AN11 input
6AD A/D conversion clock 4.0 < Vref=AVcc <55V () 2 - 20 MHz
3.2 <Vief=AVcc <55V (2 2 - 16 MHz
2.7 <Vief=AVcc <55V () 2 - 10 MHz
2.2 <Vief=AVcc <55V (2 2 - 5 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
tsampP Sampling time ¢AD = 20 MHz 0.8 - - us
Ivref Vref current Vee =5V, XIN =f1 = ¢AD = 20 MHz - 45 - LA
Vref Reference voltage 2.2 - AVcc \%
Via Analog input voltage (3) 0 - Vref \Y
OCVREF | On-chip reference voltage 2 MHz < ¢AD <4 MHz 1.19 1.34 1.49 \%
Notes:

1. Vcc/AVec = Vref =2.210 5.5V, Vss =0 V and Topr = —20 to 85°C (N version) / —-40 to 85°C (D 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.
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Figure 5.5

I/0 Timing of Synchronous Serial Communication Unit (SSU) (Slave)
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R8C/33C Group 5. Electrical Characteristics

Table 5.16  Timing Requirements of I2C bus Interface (1)

Symbol Parameter Condition - Standard Unit

Min. Typ. Max.
tscL SCL input cycle time 12tcyc + 600 () - - ns
tSCLH SCL input “H” width 3tcyc + 300 @ - - ns
tscLL SCL input “L” width Stcyc + 500 (2 - - ns
tsf SCL, SDA input fall time - - 300 ns
tsp SCL, SDA input spike pulse rejection time - - ltcve (@) ns
tBUF SDA input bus-free time Stcyc (2) - - ns
tSTAH Start condition input hold time 3tcyc (@ - - ns
tsTAs Retransmit start condition input setup time 3tcyc @ - - ns
tsTop Stop condition input setup time 3tcyc ) - - ns
tsbAs Data input setup time 1ltcyc + 40 - - ns
tSDAH Data input hold time 10 - - ns
Notes:

1. Vecc=1.8t05.5V,Vss =0V and Topr = 20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.
2. ltcyc = 1/fA(s)

SDA

tSTAS

T

o -
scL i | |
= :
[«— tSDAH
Notes:
1. Start condition
2. Stop condition
3. Retransmit start condition
Figure 5.7 I/0 Timing of 12C bus Interface
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R8C/33C Group

5. Electrical Characteristics

Timing Requirements

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

Table 5.19 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),
¢ TWH(XCIN) >
External Clock SR
Input
< tWL(XOUT), tWL(XCIN)
Figure 5.8 External Clock Input Timing Diagram when Vcc =5V
Table 5.20  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
M tC(TRAIO) Vcc=5V
| tWH(TRAIO)
TRAIO input
< IWL(TRAIO)
Figure 5.9 TRAIO Input Timing Diagram when Vcc =5V
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R8C/33C Group

5. Electrical Characteristics

Table 5.21  Serial Interface
Standard .
Symbol Parameter - Unit
Min. Max.
tc(CK) CLKi input cycle time 200 - ns
tW(CKH) CLKi input “H” width 100 - ns
tW(CKL) CLKi input “L” width 100 - ns
td(C-Q) TXDi output delay time - 50 ns
th(C-Q) TXDi hold time 0 - ns
tsu(D-C) RXDi input setup time 50 - ns
th(C-D) RXDi input hold time 90 - ns
i=0to2
B tc(ck) S Vcc =5V
o W(CKH) >
CLKi
< twW(CKL) N
th(c-Q)
TXDi ><
P c:[(oxle) tsu(d-C th(c-D)
RXDi \*\
i=0to2
Figure 5.10 Serial Interface Timing Diagram when Vcc =5V
Table 5.22 External Interrupt INTi (i = 0, 1, 3) Input, Key Input Interrupt Kli (i =0 to 3)
Standard .
Symbol Parameter - Unit
Min. Max.
tW(INH) INTi input “H” width, Kli input “H” width 250@) - ns
tW(INL) INTi input “L” width, Kli input “L” width 250 - 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.
N Vec=5V
INTl input AWNL
(i=0,1,3)
Kli input
. twi
(i=0to3) [« Lk >|
Figure 5.11 Input Timing Diagram for External Interrupt INTi and Key Input Interrupt Kli when Vcc

=5V
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R8C/33C Group 5. Electrical Characteristics

Table 5.29 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 =-1 mA Vcc -0.5 - Vce \%
XOouUT 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=1mA - - 0.5 \%
XOouT loL =200 pA - - 0.5 \Y
VT+VT- | Hysteresis INTO, INTZ, INT3, 0.05 0.20 - \
KIO, KI, KI2, KI3,
TRAIO, TRBO,
TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
TRCTRG, TRCCLK,
ADTRG,
RXDO, RXD1, RXD2,
CLKO, CLK1, CLK2,
SSI, SCL, SDA, SSO
RESET 0.05 0.2 - \Y
IH Input “H” current VI=22V,Vcc=22V - - 4.0 HA
I Input “L” current VI=0V,Vcc=22V - - -4.0 HA
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 <Vcee<2.7Vand Topr = 20 to 85°C (N version) / —40 to 85°C (D version), f(XIN) =5 MHz, unless otherwise specified.
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Table 5.33 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=0to 2
B tc(cK) R Vcc =22V
» tW(CKH) >
CLKi
P tW(CKL)
th(c-Q)
TXDi >< ><
< HCQ) tsu(D-C) th(c-D)
RXDi \*\
i=0to 2

Figure 5.18 Serial Interface Timing Diagram when Vcc =2.2V

Table 5.34  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, KIi input “H” width 1000 @ - 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.

TN 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 Interrupt Kli when Vcc
=22V
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R8C/33C 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-LQFP32-7x7-0.80 | PLQP0032GB-A | 32P6U-A | 029 |

2 17
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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
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"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
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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.
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