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R8C/32M Group 1. Overview

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

P4_2/VREF —p= Q 20 |«-» P1_0/ANS/LVCMP1/KIO(TRCIOD)
MODE <9 | 19|« P1_1/AN9/LVCMP2/KII(TRCIOATTRCTRG)
RESET—>[3_| - 18 | P1_2/AN10/LVREF/KI2(/TRCIOB)
P4_7/XOUT(/XCOUT) N P % 17 |-a» P1_3/AN11/LVCOUTL/KI3/TRBO(/TRCIOC)
vssiavss —>[5_| § 8 (ﬁ @ | 16 |» P1_4(TXDO/TRCCLK)
Pa_siXINGXCIN) <>[6_| 38 = 15 |« P1_5(TNTI/RXDO/TRAIO)
veeiavee —»[7_| g2 @ -OG‘) 14 |« P1_6/LVCOUT2/IVREF1(/CLKO)
P3_7/SDA/SSO/TRAO(/RXD2/SCL2/TXD2/SDA2) +> > = 13 |« P1_7/IVCMP1/INT1(/TRAIO)
P3_5/SCLISSCK(/CLK2/TRCIOD) «-#[9_| 12 |«-» P4_5/ADTRG/INTO(/RXD2/SCL2)
P3_4/IVREF3/SSI(/RXD2/SCL2/TXD2/SDA2/TRCIOC) < | 11 ]«» P3_3/IVCMP3/INT3/SCS(/CTS2/RTSZITRCCLK)
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 1.3 Pin Assignment (Top View)
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R8C/32M 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 I Interrupt Timer In?:rrfgtlze SSuU L c Compatrator A,
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/| SSI IVREF3
TXD2/SDA2)
11 P3_3 | INT3 | (TRCCLK) (CTS2/RTS2) | SCS IVCMP3
12 P45 | NTO (RXD2/SCL2) ADTRG
13 PL7| INTL (TRAIO) IVCMP1
14 P1 6 (CLKO) LVCOUT2/IVREF1
15 P15 (_INTl) (TRAIO) (RXDO)
16 P1 4 (TRCCLK) (TXDO0)
17 P1 3 Ki3 TRBO AN11/LVCOUT1
(/TRCIOC)
18 P12 Ki2 (TRCIOB) AN10/LVREF
19 P11 Ki1 (TRCIOA/ AN9/LVCMP2
TRCTRG)
20 P10 KIO (TRCIOD) ANS8/LVCMP1
Note:
1. Can be assigned to the pin in parentheses by a program.
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R8C/32M 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.
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R8C/32M 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

U2CO0

00001000b

00ADh

UART2 Transmit / Receive Control Register 1

U2C1

00000010b

00AEh

00AFh

UART2 Receive Buffer Register

U2RB

XXh
XXh

00BOh

UART2 Digital Filter Function Select Register

URXDF

00h

00B1h

00B2h

00B3h

00B4h

00B5h

00B6h

00B7h

00B8h

00B9h

00BAh

00BBh

UART?2 Special Mode Register 5

U2SMR5

00h

00BCh

UART2 Special Mode Register 4

U2SMR4

00h

00BDh

UART?2 Special Mode Register 3

U2SMR3

000X0X0Xb

00BEh

UART2 Special Mode Register 2

U2SMR2

X0000000b

00BFh

UART?2 Special Mode Register

U2SMR

X0000000b

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/32M Group

4. Special Function Registers (SFRs)

Table 4.4

SFR Information (4) (1)

Address

Register

Symbol After Reset

00COh

00C1h

A/D Register 0

ADO XXh
000000XXb

00C2h

00C3h

A/D Register 1

AD1 XXh
000000XXb

00C4h

00C5h

A/D Register 2

AD2 XXh
000000XXb

00C6h

00C7h

A/D Register 3

AD3 XXh
000000XXb

00C8h

00C9%h

A/D Register 4

AD4 XXh
000000XXb

00CAh

00CBh

A/D Register 5

AD5 XXh
000000XXb

00CCh

00CDh

A/D Register 6

AD6 XXh
000000XXb

00CEh

00CFh

A/D Register 7

AD7 XXh
000000XXb

00DOh

00D1h

00D2h

00D3h

00D4h

A/D Mode Register

ADMOD 00h

00D5h

A/D Input Select Register

ADINSEL 11000000b

00D6h

A/D Control Register 0

ADCONO 00h

00D7h

A/D Control Register 1

ADCON1 00h

00D8h

00D9h

00DAh

00DBh

00DCh

00DDh

00DEh

00DFh

00EOh

00E1h

Port P1 Register

P1 XXh

00E2h

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

00ESh

00EAh

Port P4 Direction Register

PD4 00h

00EBh

00ECh

00EDh

00EEh

00EFh

00FOh

00F1h

00F2h

00F3h

00F4h

00F5h

00F6h

00F7h

00F8h

00F9h

00FAh

00FBh

00FCh

00FDh

00FEh

O00FFh

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/32M 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 I/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/32M 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/32M 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/32M Group

4. Special Function Registers (SFRs)

Table 4.11  SFR Information (11) (W
Address Register Symbol After Reset
2CBOh 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
2CB9%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
2CC6h 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
2CD9%h XXh
2CDAh XXh
2CDBh XXh
2CDCh XXh
2CDDh XXh
2CDEh XXh
2CDFh XXh
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

X: Undefined

Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/32M Group 5. Electrical Characteristics

P1 : O
P3
P4 30pF

.

Figure 5.1 Ports P1, P3, P4 Timing Measurement Circuit
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R8C/32M Group 5. Electrical Characteristics

Table 5.4 Comparator A Electrical Characteristics
» Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
LVREF External reference voltage input range 1.4 - Vcc \%
LVCMP1, | External comparison voltage input -0.3 - Vcec+0.3 \%
LVCMP2 |range
- Offset - 50 200 mV
- Comparator output delay time () At falling, VI = Vref — 100 mV - 3 - us
At falling, VI = Vref — 1 V or below - 15 - us
At rising, VI = Vref + 100 mV - 2 - us
Atrising, VI = Vref + 1 V or above - 0.5 - us
- Comparator operating current Vcc=5.0V - 0.5 - HA
Notes:

1. Vcc=2.7105.5V, Topr = -20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.
2. When the digital filter is disabled.

Table 5.5 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 = -20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.
2. When the digital filter is disabled.
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R8C/32M Group

5. Electrical Characteristics

Table 5.12 High-speed On-Chip Oscillator Circuit Electrical Characteristics
" Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
- High-speed on-chip oscillator frequency after Vcc=1.8V1to55V 394 40 40.6 MHz
reset —20°C < Topr < 85°C
Vcc=18Vto55V 39.4 40 40.6 MHz
—40°C < Topr < 85°C
Vcc=18Vto55V 39.6 40 404 | MHz
Topr = 25°C
High-speed on-chip oscillator frequency when Vcc=1.8V1to55V 36.311 | 36.864 | 37.417 | MHz
the FRAA4 register correction value is written into | —20°C < Topr < 85°C
the FRAL1 register and the FRAS register Vcc=1.8V1t055V 36.311 | 36.864 | 37.417 | MHz
correction value into the FRA3 register (2) —40°C < Topr < 85°C
Vecc=18Vto55V 36.495 | 36.864 | 37.233 | MHz
Topr = 25°C
High-speed on-chip oscillator frequency when Vcc=1.8V1to55V 31.52 32 32.48 | MHz
the FRAG register correction value is written into | —20°C < Topr < 85°C
the FRA1 register and the FRA7 register Vec=18V1to55V 31.52 32 32.48 | MHz
correction value into the FRA3 register —40°C < Topr < 85°C
Vcc=1.8V1to55V 31.68 32 32.32 | MHz
Topr = 25°C
- Oscillation stability time Vce =5.0V, Topr = 25°C - 100 450 us
- Self power consumption at oscillation Vcec =5.0V, Topr = 25°C - 500 - pA
Notes:

1. Vcc=1.81t05.5V, 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 5.13 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 Vcc =5.0V, Topr = 25°C - 2 - pA
fOCO-WDT | Low-speed on-chip oscillator frequency for the 60 125 250 kHz
watchdog timer

- Oscillation stability time Vce =5.0V, Topr = 25°C - 30 100 us
- Self power consumption at oscillation Vcc =5.0V, Topr = 25°C - 2 - pA
Note:

1. Vcc=1.8105.5V, Topr = -20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.
Table 5.14  Power Supply Circuit Timing Characteristics

. Standard .
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
td(P-R) Time for internal power supply stabilization during - - 2,000 | ps
power-on(2)

Notes:

1. The measurement condition is Vcc = 1.8 to 5.5 V and Topr = 25°C.
2. Waiting time until the internal power supply generation circuit stabilizes during power-on.
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R8C/32M Group 5. Electrical Characteristics

Table 5.15  Timing Requirements of Synchronous Serial Communication Unit (SSU) (1)

. Standard )
Symbol Parameter Conditions - Unit
Min. Typ. Max.
tsucyc SSCK clock cycle time 4 - - tcyc @
tHI SSCK clock “H” width 0.4 - 0.6 tsucyc
tLo SSCK clock “L” width 0.4 - 0.6 tsucyc
tRISE SSCK clock rising Master - - 1 tcyc (2
time Slave - - 1 us
tFALL SSCK clock falling Master - - 1 tcyc (2
time Slave - - 1 us
tsu SSO, SSI data input setup time 100 - - ns
tH SSO, SSI data input hold time 1 - - tcyc (2
tLEAD SCS setup time Slave ltcyc + 50 - - ns
tLAG SCS hold time Slave ltcyc + 50 - - ns
tob SSO, SSI data output delay time - - 1 tcyc @
tsa SSI slave access time 27V<Vcc<55V - - 1.5tcyc + 100 ns
1.8V<Veec<27V - - 1.5tcyc + 200 ns
tor SSI slave out open time 27V<Vcc<55V - - 1.5tcyc + 100 ns
1.8V<Veec<27V - - 1.5tcyc + 200 ns
Notes:

1. Vcc=1.81t05.5V,Vss=0V and Topr = -20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.
2. 1tcyc = 1/f1(s)
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I/0 Timing of Synchronous Serial Communication Unit (SSU) (Master)
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o tHI N
Vi1 or VoH
SSCK / X
ViLor VoL ¢ 7 -
tLo > ¢ tsucyc
—
SSO (output) X >< >< >< ><
«
top - )5
—>| |
r a ff
SSI (input) 4>§ §< >< >< ><
- 7 5(
< tsu | | tH A
Figure 5.6 I/0 Timing of Synchronous Serial Communication Unit (SSU) (Clock Synchronous
Communication Mode)
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R8C/32M Group 5. Electrical Characteristics

Table 5.23  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 = -5 mA Vcec -0.5 - Vce \%
Drive capacity Low | loH = -1 mA Vcec -0.5 - Vce \%
XOouT 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 \%
XOouT loL =200 pA - - 0.5 \Y
VT+VT- | Hysteresis INTO, INTZ, INT3, Vec=3.0V 0.1 0.4 - \
KIO, KI, K2, KI3,
TRAIO, TRCIOA,
TRCIOB, TRCIOC,
TRCIOD, TRCTRG,
TRCCLK, ADTRG,
RXDO, RXD2,
CLKO, CLK2,
SSI, SCL, SDA, SSO
RESET Vcc=3.0V 0.1 0.5 - \%
IH Input “H” current VI=3V,Vcc=3.0V - - 4.0 LA
I Input “L” current VI=0V,Vcc=3.0V - - -4.0 LA
RpuLLuP | Pull-up resistance VI=0V,Vcc=3.0V 42 84 168 kQ
R#XIN Feedback XIN - 0.3 - MQ
resistance
R#xcIN Feedback XCIN - 8 - MQ
resistance
VRAM RAM hold voltage During stop mode 1.8 - - \%

Note:
1. 2.7V <Vce<4.2Vand Topr = -20 to 85°C (N version) / —40 to 85°C (D version), f(XIN) = 10 MHz, unless otherwise specified.
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Table 5.27 Serial Interface
Standard .
Symbol Parameter - Unit
Min. Max.
tc(CK) CLKi input cycle time When external clock is selected 300 - ns
tW(CKH) CLKi input “H” width 150 - ns
tW(CKL) CLKi Input “L” width 150 - ns
td(c-Q) TXDi output delay time - 120 ns
th(C-Q) TXDi hold time 0 - ns
tsu(D-C) RXDi input setup time 30 - ns
th(C-D) RXDi input hold time 90 - ns
td(C-Q) TXDi output delay time When internal clock is selected - 30 ns
tsu(D-C) RXDi input setup time 120 - ns
th(C-D) RXDi input hold time 90 - ns
i=0,2
Note:
1. Vcc =3V and Topr = -20 to 85 °C (N version)/-40 to 85 °C (D version), unless otherwise specified.
« tetek) > Vec =3V
 TW(CKH)
CLKi
. tw(CKL) R
th(c-Q)
TXDi >< ><
I < (o<le) NN tsu(d-C th(c-D)
RXDi \*\
i=0,2
Figure 5.14 Serial Interface Timing Diagram when Vcc =3V
Table 5.28  External Interrupt INTi (i = 0, 1, 3) Input, Key Input Interrupt Kli (i=0to 3)
Standard .
Symbol Parameter - Unit
Min. Max.
tW(NH) INTi input “H” width, KIi input “H” width 3801 - ns
tw(NL) INTi input “L” width, Kli input “L” width 38002 - 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.

_ Vcc=3V
INTl input BWONL
(i=0,1,3)
Kli input )
(i=0to3) |« ) >
Figure 5.15 Input Timing Diagram for External Interrupt INTi and Key Input Interrupt Kli when Vcc

=3V
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R8C/32M 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-LSSOP20-4.4x6.5-0.65 ‘ PLSP0020JB-A ‘ 20P2F-A

\ 01g |

20

RARARAAR

:
SR

He
E

b

Detail F

NOTE)
1. DIMENSIONS "#1" AND "#2"

DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

ference| Dimension in Millimeters

Symbel | Min | Nom | Max
D [ 64|65 66
E [ 43| 44| 45
Ay | — |115] —
Al — [ —[145
A1 0 01 ] 02
bp 10.17|0.22]0.32
¢ |013]0.15] 0.2
14 0° | — | 10°
He | 6.2 | 64 | 6.6

e 10.53]0.65)0.77
y |— | —1010
L 03] 05] 0.7
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General Precautions in the Handling of MPU/MCU Products

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

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

1.

Handling of Unused Pins

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

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

Processing at Power-on

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

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

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

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

Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

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

Clock Signals

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

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

signal has stabilized.

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

Differences between Products

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

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




